
1 
 

Scientific references for the WOSAAM & IHS RECTIFICATION of the scientific inaccuracies in the Advice on 
Anti-aging Medicine of the Belgian Academy of Medicine (April 2016) (Références  pour la Rectification 
WOSAAM et IHS scientifique des inexactitudes de l’Avis de l’Académie de Médecine de Belgique 

 
Placebo-controlled studies with recombinant human growth hormone: 507 (461 in adults) 
 
Growth hormone therapy on healthy young and middle-aged adults: 65 placebo-controlled studies 
1. Lewis AL, Jordan F, Patel T, Jeffery K, King G, Savage M, Shalet S, Illum L. Intranasal Human Growth 

Hormone (hGH) Induces IGF-1 Levels Comparable With Subcutaneous Injection With Lower Systemic 
Exposure to hGH in Healthy Volunteers. J Clin Endocrinol Metab. 2015 Nov;100(11):4364-71. 

2. Keane J, Tajouri L, Gray B. The Effect of Growth Hormone Administration on the Regulation of 
Mitochondrial Apoptosis in-Vivo. Int J Mol Sci. 2015 Jun 5;16(6):12753-72. 

3. Rasmussen MH, Olsen MW, Alifrangis L, Klim S, Suntum M. A reversible albumin-binding growth hormone 
derivative is well tolerated and possesses a potential once-weekly treatment profile. J Clin Endocrinol 
Metab. 2014 Oct;99(10):E1819-29 

4. Tavares AB, Micmacher E, Biesek S, Assumpção R, Redorat R, Veloso U, Vaisman M, Farinatti PT, 
Conceição F. Effects of Growth Hormone Administration on Muscle Strength in Men over 50 Years Old. Int 
J Endocrinol. 2013;2013:942030. 

5. Velloso CP, Aperghis M, Godfrey R, Blazevich AJ, Bartlett C, Cowan D, Holt RI, Bouloux P, Harridge SD, 
Goldspink G. The effects of two weeks of recombinant  growth hormone administration on the response of 
IGF-I and N-terminal pro-peptide of collagen type III (P-III-NP) during a single bout of high resistance 
exercise  in resistance trained young men. Growth Horm IGF Res. 2013 Jun;23(3):76-80.  

6. Ramos SB, Brenu EW, Christy R, Gray B, McNaughton L, Tajouri L, Van Driel M, Marshall-Gradisnik SM. 
Assessment of immune function after short-term administration of recombinant human growth hormone in 
healthy young males. Eur J Appl Physiol. 2011 Jul;111(7):1307-12.  

7. Rasmussen MH, Jensen L, Anderson TW, Klitgaard T, Madsen J. Multiple doses of pegylated long-acting 
growth hormone are well tolerated in healthy male volunteers and possess a potential once-weekly 
treatment profile. Clin Endocrinol (Oxf). 2010 Dec;73(6):769-76.  

8. Meinhardt U, Nelson AE, Hansen JL, Birzniece V, Clifford D, Leung KC, Graham K, Ho KK. The effects of 
growth hormone on body composition and physical performance in recreational athletes: a randomized 
trial. Ann Intern Med. 2010 May 4;152(9):568-77. 

9. Rasmussen MH, Bysted BV, Anderson TW, Klitgaard T, Madsen J. Pegylated long-acting human growth 
hormone is well-tolerated in healthy subjects and possesses a potential once-weekly pharmacokinetic and 
pharmacodynamic treatment profile. J Clin Endocrinol Metab. 2010 Jul;95(7):3411-7.  

10. Nelson AE, Meinhardt U, Hansen JL, Walker IH, Stone G, Howe CJ, Leung KC, Seibel MJ, Baxter RC, 
Handelsman DJ, Kazlauskas R, Ho KK. Pharmacodynamics of growth hormone abuse biomarkers and the 
influence of gender and testosterone: a randomized double-blind placebo-controlled study in young 
recreational athletes. J Clin Endocrinol Metab. 2008 Jun;93(6):2213-22.  

11. Erotokritou-Mulligan I, Bassett EE, Kniess A, Sönksen PH, Holt RI. Validation of the growth hormone (GH)-
dependent marker method of detecting GH abuse in sport through the use of independent data sets. 
Growth Horm IGF Res. 2007 Oct;17(5):416-23. (2 independent double blind, placebo controlled, hGH 
administration studies)  

12. Ehrnborg C, Ohlsson C, Mohan S, Bengtsson BA, Rosén T. Increased serum concentration of IGFBP-4 
and IGFBP-5 in healthy adults during one month's treatment with supraphysiological doses of growth 
hormone. Growth Horm IGF Res. 2007 Jun;17(3):234-41.  

13. Powrie JK, Bassett EE, Rosen T, Jørgensen JO, Napoli R, Sacca L, Christiansen  JS, Bengtsson BA, 
Sönksen PH; GH-2000 Project Study Group. Detection of growth hormone abuse in sport. Growth Horm 
IGF Res. 2007 Jun;17(3):220-6. 

14. Krag MB, Gormsen LC, Guo Z, Christiansen JS, Jensen MD, Nielsen S, Jørgensen JO. Growth hormone-
induced insulin resistance is associated with increased intramyocellular triglyceride content but unaltered 
VLDL-triglyceride kinetics. Am J Physiol Endocrinol Metab. 2007 Mar;292(3):E920-7. 

15. Giannoulis MG, Jackson N, Shojaee-Moradie F + Sonksen PH, Martin FC, Umpleby AM. Effects of growth 
hormone and/or testosterone on very low density lipoprotein apolipoprotein B100 kinetics and plasma 
lipids in healthy elderly men: a randomised controlled trial. Growth Horm IGF Res. 2006 Oct-Dec;16(5-
6):308-17.  

16. Chung L, Clifford D, Buckley M, Baxter RC. Novel biomarkers of human growth hormone action from 
serum proteomic profiling using protein chip mass spectrometry. J Clin Endocrinol Metab. 2006 
Feb;91(2):671-7. 

17. Healy ML, Gibney J, Pentecost C, Croos P, Russell-Jones DL, Sönksen PH, Umpleby AM. Effects of high-
dose growth hormone on glucose and glycerol metabolism at rest and during exercise in endurance-
trained athletes. J Clin Endocrinol Metab. 2006 Jan;91(1):320-7.  

18. Ehrnborg C, Ellegård L, Bosaeus I, Bengtsson BA, Rosén T. Supraphysiological growth hormone: less fat, 
more extracellular fluid but uncertain effects on muscles in healthy, active young adults. Clin Endocrinol 
(Oxf). 2005 Apr;62(4):449-57.  



2 
 

19. Berggren A, Ehrnborg C, Rosén T, Ellegård L, Bengtsson BA, Caidahl K. Short-term administration of 
supraphysiological recombinant human growth hormone (GH) does not increase maximum endurance 
exercise capacity in healthy, active young men and women with normal GH-insulin-like growth factor I 
axes. J Clin Endocrinol Metab. 2005 Jun;90(6):3268-73.  

20. Giannoulis MG, Boroujerdi MA, Powrie J, Dall R, Napoli R, Ehrnborg C, Pentecost C, Cittadini A, 
Jørgensen JO, Sonksen PH; GH-2000 Study Group. Gender differences in growth hormone response to 
exercise before and after rhGH administration and the effect of rhGH on the hormone profile of fit normal 
adults. Clin Endocrinol (Oxf). 2005 Mar;62(3):315-22.  

21. Yuen K, Frystyk J, Umpleby M, Fryklund L, Dunger D. Changes in free rather than total insulin-like growth 
factor-I enhance insulin sensitivity and suppress endogenous peak growth hormone (GH) release following 
short-term low-dose GH administration in young healthy adults. J Clin Endocrinol Metab. 2004 
Aug;89(8):3956-64.  

22. Hameed M, Lange KH, Andersen JL, Schjerling P, Kjaer M, Harridge SD, Goldspink G. The effect of 
recombinant human growth hormone and resistance training onIGF-I mRNA expression in the muscles of 
elderly men. J Physiol. 2004 Feb 15;555(Pt 1):231-40.  

23. Napoli R, Guardasole V, Angelini V, D'Amico F + Zarra E, Matarazzo M, Saccà L. Acute effects of growth 
hormone on vascular function in human subjects. J Clin Endocrinol Metab. 2003 Jun;88(6):2817-20.  

24. Lange KH, Larsson B, Flyvbjerg A, Dall R, Bennekou M, Rasmussen MH, Ørskov H, Kjaer M. Acute 
growth hormone administration causes exaggerated increases in plasma lactate and glycerol during 
moderate to high intensity bicycling in trained young men. J Clin Endocrinol Metab. 2002 Nov;87(11):4966-
75. 

25. Hansen TK, Gravholt CH, ØRskov H, Rasmussen MH, Christiansen JS, Jørgensen JO. Dose dependency 
of the pharmacokinetics and acute lipolytic actions of growth hormone. J Clin Endocrinol Metab. 2002 
Oct;87(10):4691-8. 

26. Wallace JD, Cuneo RC, Bidlingmaier M, Lundberg PA, Carlsson L, Boguszewski CL, Hay J, Boroujerdi M, 
Cittadini A, Dall R, Rosén T, Strasburger CJ. Changes in non-22-kilodalton (kDa) isoforms of growth 
hormone (GH) after administration of 22-kDa recombinant human GH in trained adult males. J Clin 
Endocrinol Metab. 2001 Apr;86(4):1731-7.  

27. Dall R, Longobardi S, Ehrnborg C, Keay N, Rosén T, Jørgensen JO, Cuneo RC, Boroujerdi MA, Cittadini 
A, Napoli R, Christiansen JS, Bengtsson BA, Sacca L, Baxter RC, Basset EE, Sönksen PH. The effect of 
four weeks of supraphysiological growth hormone administration on the insulin-like growth factor axis in 
women and men. GH-2000 Study Group. J Clin Endocrinol Metab. 2000 Nov;85(11):4193-200. 

28. Peñarrubia J, Balasch J, García-Bermúdez M, Casamitjana R, Vanrell JA, Hernandez ER. Growth 
hormone does not increase the expression of insulin-like growth factors and their receptor genes in the 
pre-menopausal human ovary. Hum Reprod. 2000 Jun;15(6):1241-6. 

29. Longobardi S, Keay N, Ehrnborg C, Cittadini A, Rosén T, Dall R, Boroujerdi MA, Bassett EE, Healy ML, 
Pentecost C, Wallace JD, Powrie J, Jørgensen JO, Saccà L. Growth hormone (GH) effects on bone and 
collagen turnover in healthy adults and its potential as a marker of GH abuse in sports: a double blind, 
placebo-controlled study. The GH-2000 Study Group. J Clin Endocrinol Metab. 2000 Apr;85(4):1505-12.  

30. Hashimoto Y, Kamioka T, Hosaka M, Mabuchi K, Mizuchi A, Shimazaki Y, Tsunoo M, Tanaka T. 
Exogenous 20K growth hormone (GH) suppresses endogenous 22K GH secretion in normal men. J Clin 
Endocrinol Metab. 2000 Feb;85(2):601-6 

31. Wallace JD, Cuneo RC, Lundberg PA, Rosén T, Jørgensen JO, Longobardi S, Keay N, Sacca L, 
Christiansen JS, Bengtsson BA, Sönksen PH. Responses of markers of bone and collagen turnover to 
exercise, growth hormone (GH) administration, and GH withdrawal in trained adult males. J Clin 
Endocrinol Metab. 2000 Jan;85(1):124-33.  

32. Nørrelund H, Fisker S, Vahl N, Børglum J, Richelsen B, Christiansen JS, Jørgensen JO. Evidence 
supporting a direct suppressive effect of growth hormone on serum IGFBP-1 levels. Experimental studies 
in normal, obese and GH-deficient adults. Growth Horm IGF Res. 1999 Feb;9(1):52-60 

33. Wolthers T, Grøfte T, Nørrelund H, Poulsen PL, Andreasen F + Christiansen JS, Jørgensen JO. 
Differential effects of growth hormone and prednisolone on energy metabolism and leptin levels in 
humans. Metabolism. 1998 Jan;47(1):83-8.  

34. Berneis K, Ninnis R, Girard J, Frey BM, Keller U. Effects of insulin-like growth factor I combined with 
growth hormone on glucocorticoid-induced whole-body protein catabolism in man. J Clin Endocrinol 
Metab. 1997 Aug;82(8):2528-34. 

35. Møller J, Møller N, Frandsen E, Wolthers T, Jørgensen JO, Christiansen JS. Blockade of the renin-
angiotensin-aldosterone system prevents growth hormone-induced fluid retention in humans. Am J 
Physiol. 1997 May;272(5 Pt 1):E803-8. 

36. Skjaerbaek C, Frystyk J, Møller J, Christiansen JS, Orskov H. Free and total insulin-like growth factors and 
insulin-like growth factor binding proteins during 14 days of growth hormone administration in healthy 
adults. Eur J Endocrinol. 1996 Dec;135(6):672-7. 

37. Wolthers T, Lemming L, Grøfte T, Møller N, Christiansen JS, Klausen IC, Jørgensen JO. Effects of growth 
hormone on serum lipids and lipoproteins: possible significance of increased peripheral conversion of 
thyroxine to triiodothyronine. Metabolism. 1996 Aug;45(8):1016-20.  

38. Ellis KJ, Lee PD, Pivarnik JM, Bukar JG, Gesundheit N. Changes in body composition of human 
immunodeficiency virus-infected males receiving insulin-like growth factor I and growth hormone. J Clin 
Endocrinol Metab. 1996 Aug;81(8):3033-8.  



3 
 

39. Gunn AJ, Gunn TR, Rabone DL, Breier BH, Blum WF + Gluckman PD. Growth hormone increases breast 
milk volumes in mothers of preterm infants. Pediatrics. 1996 Aug;98(2 Pt 1):279-82.  

40. Oehri M, Ninnis R, Girard J, Frey FJ, Keller U. Effects of growth hormone and IGF-I on glucocorticoid-
induced protein catabolism in humans. Am J Physiol. 1996 Apr;270(4 Pt 1):E552-8.  

41. Wolthers T, Grøftne T, Møller N, Christiansen JS, Orskov H, Weeke J, Jørgensen JO. Calorigenic effects 
of growth hormone: the role of thyroid hormones. J Clin Endocrinol Metab. 1996 Apr;81(4):1416-9.  

42. Bergh C, Carlström K, Selleskog U, Hillensjö T. Effect of growth hormone on follicular fluid androgen levels 
in patients treated with gonadotropins before in vitro fertilization. Eur J Endocrinol. 1996 Feb;134(2):190-6.  

43. Moller J, Jorgensen JO, Frandsen E, Laursen T, Christiansen JS. Body fluids, circadian blood pressure 
and plasma renin during growth hormone administration: a placebo-controlled study with two growth 
hormone doses in healthy adults. Scand J Clin Lab Invest. 1995 Dec;55(8):663-9.  

44. Ovesen P, Møller J, Jørgensen JO, Møller N, Christiansen JS. Effect of growth hormone administration on 
circulating levels of luteinizing hormone, follicle stimulating hormone and testosterone in normal healthy 
men. Hum Reprod. 1993 Nov;8(11):1869-72 

45. Kappel M, Hansen MB, Diamant M, Jørgensen JO, Gyhrs A, Pedersen BK. Effects of an acute bolus 
growth hormone infusion on the human immune system. Horm Metab Res. 1993 Nov;25(11):579-85.  

46. Møller N, Møller J, Jørgensen JO, Ovesen P, Schmitz O, Alberti KG, Christiansen JS. Impact of 2 weeks 
high dose growth hormone treatment on basal and insulin stimulated substrate metabolism in humans. 
Clin Endocrinol (Oxf). 1993 Nov;39(5):577-81.  

47. Breier BH, Milsom SR, Blum WF + Schwander J, Gallaher BW, Gluckman PD. Insulin-like growth factors 
and their binding proteins in plasma and milk after growth hormone-stimulated galactopoiesis in normally 
lactating women. Acta Endocrinol (Copenh). 1993 Nov;129(5):427-35.  

48. Kahn SE, Horber FF + Prigeon RL, Haymond MW, Porte D Jr. Effect of glucocorticoid and growth hormone 
treatment on proinsulin levels in humans. Diabetes. 1993 Jul;42(7):1082-5.  

49. Kern W, Halder R, al-Reda S, Späth-Schwalbe E, Fehm HL, Born J. Systemic growth hormone does not 
affect human sleep. J Clin Endocrinol Metab. 1993 Jun;76(6):1428-32. 

50. Deyssig R, Frisch H, Blum WF + Waldhör T. Effect of growth hormone treatment on hormonal parameters, 
body composition and strength in athletes. Acta Endocrinol (Copenh). 1993 Apr;128(4):313-8.  

51. Ovesen P, Møller J, Jørgensen JO, Møller N, Christiansen JS. Lack of impact of pharmacological growth 
hormone administration on circulating levels of reproductive hormones during the menstrual cycle in 
normal women. Fertil Steril. 1993 Feb;59(2):311-4.  

52. Milsom SR, Breier BH, Gallaher BW, Cox VA, Gunn AJ, Gluckman PD. Growth hormone stimulates 
galactopoiesis in healthy lactating women. Acta Endocrinol (Copenh). 1992 Oct;127(4):337-43.  

53. Brixen K, Nielsen HK, Bouillon R, Flyvbjerg A, Mosekilde L. Effects of short-term growth hormone 
treatment on PTH, calcitriol, thyroid hormones, insulin and glucagon. Acta Endocrinol (Copenh). 1992 
Oct;127(4):331-6.  

54. Yarasheski KE, Campbell JA, Smith K, Rennie MJ, Holloszy JO, Bier DM. Effect of growth hormone and 
resistance exercise on muscle growth in young men. Am J Physiol. 1992 Mar;262(3 Pt 1):E261-7.  

55. Welsh KM, Lamit M, Morhenn VB. The effect of recombinant human growth hormone on wound healing in 
normal individuals. J Dermatol Surg Oncol. 1991 Dec;17(12):942-5.  

56. Crist DM, Peake GT, Loftfield RB, Kraner JC, Egan PA. Supplemental growth hormone alters body 
composition, muscle protein metabolism and serum lipids in fit adults: characterization of dose-dependent 
and response-recovery effects. Mech Ageing Dev. 1991 May;58(2-3):191-205.  

57. Møller J, Jørgensen JO, Møller N, Hansen KW, Pedersen EB, Christiansen JS. Expansion of extracellular 
volume and suppression of atrial natriuretic peptide after growth hormone administration in normal man. J 
Clin Endocrinol Metab. 1991 Apr;72(4):768-72.  

58. Horber FF + Marsh HM, Haymond MW. Differential effects of prednisone and growth hormone on fuel 
metabolism and insulin antagonism in humans. Diabetes. 1991 Jan;40(1):141-9.  

59. Busch-Sørensen M, Holst JJ, Lyngsøe J. Short time effects of growth hormone on glucose metabolism and 
insulin and glucagon secretion in normal man. J Endocrinol Invest. 1991 Jan;14(1):25-30.  

60. Crist DM, Kraner JC. Supplemental growth hormone increases the tumor cytotoxic activity of natural killer 
cells in healthy adults with normal growth hormone secretion. Metabolism. 1990 Dec;39(12):1320-4.  

61. Horber FF + Haymond MW. Human growth hormone prevents the protein catabolic side effects of 
prednisone in humans. J Clin Invest. 1990 Jul;86(1):265-72.  

62. Brixen K, Nielsen HK, Mosekilde L, Flyvbjerg A. A short course of recombinant human growth hormone 
treatment stimulates osteoblasts and activates bone remodeling in normal human volunteers. J Bone 
Miner Res. 1990 Jun;5(6):609-18. 

63. Rosenthal SM, Kaplan SL, Grumbach MM. Short term continuous intravenous infusion of growth hormone 
(GH) inhibits GH-releasing hormone-induced GH secretion: a time-dependent effect. J Clin Endocrinol 
Metab. 1989 Jun;68(6):1101-5. 

64. Kaplowitz PB, Jennings S. Enhancement of linear growth and weight gain by cyproheptadine in children 
with hypopituitarism receiving growth hormone therapy. J Pediatr. 1987 Jan;110(1):140-3. 

65. Rosenthal SM, Hulse JA, Kaplan SL, Grumbach MM. Exogenous growth hormone inhibits growth 
hormone-releasing factor-induced growth hormone secretion in normal men. J Clin Invest. 1986 
Jan;77(1):176-80.Health 

 
Growth hormone therapy on healthy elderly adults: 21 placebo-controlled studies 



4 
 

66. Boesen AP, Dideriksen K, Couppé C, Magnusson SP, Schjerling P, Boesen M, Aagaard P, Kjaer M, 
Langberg H. Effect of growth hormone on aging connective tissue in muscle and tendon: gene expression, 
morphology, and function following immobilization and rehabilitation. J Appl Physiol (1985). 2014 Jan 
15;116(2):192-203.      

67. Vestergaard P, Jørgensen JO, Olesen JL, Bosnjak E, Holm L, Frystyk J, Langberg H, Kjaer M, Hansen M. 
Local administration of growth hormone stimulates tendon collagen synthesis in elderly men. J Appl 
Physiol (1985). 2012 Nov;113(9):1432-8.  

68. Münzer T, Harman SM, Sorkin JD, Blackman MR. Growth hormone and sex steroid effects on serum 
glucose, insulin, and lipid concentrations in healthy older women and men. J Clin Endocrinol Metab. 2009 
Oct;94(10):3833-41.  

69. Sattler FR, Castaneda-Sceppa C, Binder EF, Schroeder ET, Wang Y, Bhasin S, Kawakubo M, Stewart Y, 
Yarasheski KE, Ulloor J, Colletti P, Roubenoff R, Azen SP. Testosterone and growth hormone improve 
body composition and muscle performance in older men. J Clin Endocrinol Metab. 2009 Jun;94(6):1991-
2001 

70. Giannoulis MG, Jackson N, Shojaee-Moradie F + Nair KS, Sonksen PH, Martin FC, Umpleby AM. The 
effects of growth hormone and/or testosterone on whole body protein kinetics and skeletal muscle gene 
expression in healthy elderly men: a randomized controlled trial. J Clin Endocrinol Metab. 2008 
Aug;93(8):3066-74.  

71. Muniyappa R, Wong KA, Baldwin HL, Sorkin JD, Johnson ML, Bhasin S, Harman SM, Blackman MR. 
Dehydroepiandrosterone secretion in healthy older men and women: effects of testosterone and growth 
hormone administration in older men. J Clin Endocrinol Metab. 2006 Nov;91(11):4445-52.  

72. Lange KH, Andersen JL, Beyer N, et al. GH administration changes myosin heavy chain isoforms in 
skeletal muscle but does not augment muscle strength or hypertrophy, either alone or combined with 
resistance exercise training in healthy elderly men. J Clin Endocrinol Metab. 2002;87:513–523 

73. Giannoulis MG, Sonksen PH, Umpleby M, Breen L, Pentecost C, Whyte M, McMillan  CV, Bradley C, 
Martin FC. The effects of growth hormone and/or testosterone in healthy elderly men: a randomized 
controlled trial. J Clin Endocrinol Metab. 2006 Feb;91(2):477-84.  

74. Huang X, Blackman MR, Herreman K, Pabst KM, Harman SM, Caballero B. Effects of growth hormone 
and/or sex steroid administration on whole-body protein turnover in healthy aged women and men. 
Metabolism. 2005 Sep;54(9):1162-7.  

75. Blackman MR, Sorkin JD, Münzer T, Bellantoni MF + Busby-Whitehead J, Stevens TE, Jayme J, O'Connor 
KG, Christmas C, Tobin JD, Stewart KJ, Cottrell E, St Clair C, Pabst KM, Harman SM. Growth hormone 
and sex steroid administration in healthy aged women and men: a randomized controlled trial. JAMA. 2002 
Nov 13;288(18):2282-92.  

76. Christmas C, O'Connor KG, Harman SM, Tobin JD, Münzer T, Bellantoni MF + Clair CS, Pabst KM, Sorkin 
JD, Blackman MR. Growth hormone and sex steroid effects on bone metabolism and bone mineral density 
in healthy aged women and men. J Gerontol A Biol Sci Med Sci. 2002 Jan;57(1):M12-8.  

77. Hennessey JV, Chromiak JA, DellaVentura S, Reinert SE, Puhl J, Kiel DP, Rosen CJ, Vandenburgh H, 
MacLean DB. Growth hormone administration and exercise effects on muscle fiber type and diameter in 
moderately frail older people. J Am Geriatr Soc. 2001 Jul;49(7):852-8.  

78. Lange KH, Isaksson F + Juul A, Rasmussen MH, Bülow J, Kjaer M. Growth hormone enhances effects of 
endurance training on oxidative muscle metabolism in elderly women. Am J Physiol Endocrinol Metab. 
2000 Nov;279(5):E989-96. 

79. Welle S, Thornton C. Insulin-like growth factor-I, actin, and myosin heavy chain messenger RNAs in 
skeletal muscle after an injection of growth hormone in subjects over 60 years old. J Endocrinol. 1997 
Oct;155(1):93-7.  

80. Yarasheski KE, Campbell JA, Kohrt WM. Effect of resistance exercise and growth hormone on bone 
density in older men. Clin Endocrinol (Oxf). 1997 Aug;47(2):223-9.  

81. Welle S, Thornton C, Statt M, McHenry B. Growth hormone increases muscle mass and strength but does 
not rejuvenate myofibrillar protein synthesis in healthy subjects over 60 years old. J Clin Endocrinol Metab. 
1996 Sep;81(9):3239-43.  

82. Papadakis MA, Grady D, Black D, Tierney MJ, Gooding GA, Schambelan M, Grunfeld C. Growth hormone 
replacement in healthy older men improves body composition but not functional ability. Ann Intern Med. 
1996 Apr 15;124(8):708-16.  

83. Zachwieja JJ, Toffolo G, Cobelli C, Bier DM, Yarasheski KE. Resistance exercise and growth hormone 
administration in older men: effects on insulin sensitivity and secretion during a stable-label intravenous 
glucose tolerance test. Metabolism. 1996 Feb;45(2):254-60.  

84. Taaffe DR, Jin IH, Vu TH, Hoffman AR, Marcus R. Lack of effect of recombinant human growth hormone 
(GH) on muscle morphology and GH-insulin-like growth factor expression in resistance-trained elderly 
men. J Clin Endocrinol Metab. 1996 Jan;81(1):421-5.  

85. Yarasheski KE, Zachwieja JJ, Campbell JA, Bier DM. Effect of growth hormone and resistance exercise on 
muscle growth and strength in older men. Am J Physiol. 1995 Feb;268(2 Pt 1):E268-76.  

86. Holloway L, Butterfield G, Hintz RL, Gesundheit N, Marcus R. Effects of recombinant human growth 
hormone on metabolic indices, body composition, and bone turnover in healthy elderly women. J Clin 
Endocrinol Metab. 1994 Aug;79(2):470-9. 

 
Growth hormone therapy on GH deficient adults: 169 placebo-controlled studies  



5 
 

87. Yuen KC, Conway GS, Popovic V, Merriam GR, Bailey T, Hamrahian AH, Biller BM, Kipnes M, Moore JA, 
Humphriss E, Bright GM, Cleland JL. A long-acting human growth hormone with delayed clearance (VRS-
317): results of a double-blind, placebo-controlled, single ascending dose study in growth hormone-
deficient adults. J Clin Endocrinol Metab. 2013 Jun;98(6):2595-603.  

88. Ueland T, Olarescu NC, Jørgensen AP, Otterdal K, Aukrust P, Godang K, Lekva T, Bollerslev J. Increased 
serum and bone matrix levels of the secreted Wnt antagonist DKK-1 in patients with growth hormone 
deficiency in response to growth hormone treatment. J Clin Endocrinol Metab. 2015 Feb;100(2):736-43.  

89. Valassi E, Brick DJ, Johnson JC, Biller BM, Klibanski A, Miller KK. Effect of growth hormone replacement 
therapy on the quality of life in women with growth hormone deficiency who have a history of acromegaly 
versus other disorders.Endocr Pract. 2012 Mar-Apr;18(2):209-18.  

90. Roemmler J, Gockel A, Otto B, Bidlingmaier M, Schopohl J. Effects on metabolic variables after 12-month 
treatment with a new once-a-week sustained-release recombinant growth hormone (GH: LB03002) in 
patients with GH deficiency. Clin Endocrinol (Oxf). 2012 Jan;76(1):88-95.  

91. Ueland T, Jørgensen AP, Godang K, Fougner KJ, Aukrust P, Burman P, Bollerslev J. Interleukin 1 
receptor antagonist is associated with changes in body composition during physiological GH substitution in 
patients with adult-onset growth hormone deficiency. Clin Endocrinol (Oxf). 2011 Jan;74(1):60-6.  

92. Dutta P, Bhansali A, Ajith Kumar BV, Sharma R, Jaggi S, Bhadada S. Effects of short term growth 
hormone therapy in adult growth hormone deficiency. J Assoc Physicians India. 2010 Nov;58:670-3.  

93. Biller BM, Ji HJ, Ahn H, Savoy C, Siepl EC, Popovic V, Coculescu M, Roemmler J, Gavrila C, Cook DM, 
Strasburger CJ. Effects of once-weekly sustained-release growth hormone: a double-blind, placebo-
controlled study in adult growth hormone deficiency. J Clin Endocrinol Metab. 2011 Jun;96(6):1718-26.  

94. Søndergaard E, Klose M, Hansen M, Hansen BS, Andersen M, Feldt-Rasmussen U, Laursen T, 
Rasmussen MH, Christiansen JS. Pegylated long-acting human growth hormone possesses a promising 
once-weekly treatment profile, and multiple dosing is well tolerated in adult patients with growth hormone 
deficiency. J Clin Endocrinol Metab. 2011 Mar;96(3):681-8.  

95. Chihara K, Fujieda K, Shimatsu A, Miki T, Tachibana K. Dose-dependent changes in body composition 
during growth hormone (GH) treatment in Japanese patients with adult GH deficiency: a randomized, 
placebo-controlled trial. Growth Horm IGF Res. 2010 Jun;20(3):205-11.  

96. Miller KK, Wexler T, Fazeli P, Gunnell L, Graham GJ, Beauregard C, Hemphill L, Nachtigall L, Loeffler J, 
Swearingen B, Biller BM, Klibanski A. Growth hormone deficiency after treatment of acromegaly: a 
randomized, placebo-controlled study of growth hormone replacement. J Clin Endocrinol Metab. 2010 
Feb;95(2):567-77. 

97. Ismailogullari S, Tanriverdi F + Kelestimur F + Aksu M. Sleep architecture in Sheehan's syndrome before 
and 6 months after growth hormone replacement therapy. Psychoneuroendocrinology. 2009 
Feb;34(2):212-9.  

98. Chihara K, Kato Y, Shimatsu A, Tanaka T, Kohno H. Efficacy and safety of individualized growth hormone 
treatment in adult Japanese patients with growth hormone deficiency. Growth Horm IGF Res. 2008 
Oct;18(5):394-403.  

99. Beauregard C, Utz AL, Schaub AE, Nachtigall L, Biller BM, Miller KK, Klibanski A. Growth hormone 
decreases visceral fat and improves cardiovascular risk markers in women with hypopituitarism: a 
randomized, placebo-controlled study. J Clin Endocrinol Metab. 2008 Jun;93(6):2063-71.  

100. Sathiavageeswaran M, Burman P, Lawrence D, Harris AG, Falleti MG, Maruff P, Wass J  Effects of GH on 
cognitive function in elderly patients with adult-onset GH deficiency: a placebo-controlled 12-month study. 
Eur J Endocrinol. 2007;156:439–447 

101. Snyder PJ, Biller BM, Zagar A, Jackson I, Arafah BM, Nippoldt TB, Cook DM, Mooradian AD, Kwan A, 
Scism-Bacon J, Chipman JJ, Hartman ML. Effect of growth hormone replacement on BMD in adult-onset 
growth hormone deficiency. J Bone Miner Res. 2007 May;22(5):762-70.  

102. Chihara K, Shimatsu A, Kato Y, Kohno H, Tanaka T, Takano K, Irie M. Growth hormone (GH) effects on 
central fat accumulation in adult Japanese GH deficient patients: 6-month fixed-dose effects persist during 
second 6-month individualized-dose phase. Endocr J. 2006 Dec;53(6):853-8.  

103. Chihara K, Kato Y, Takano K, Shimatsu A, Kohno H, Tanaka T, Irie M. Effect of growth hormone treatment 
on trunk fat accumulation in adult GH-deficient Japanese patients: a randomised, placebo-controlled trial. 
Curr Med Res Opin. 2006 Oct;22(10):1973-9.  

104. Arwert LI, Veltman DJ, Deijen JB, van Dam PS, Drent ML. Effects of growth hormone substitution therapy 
on cognitive functioning in growth hormone deficient patients: a functional MRI study. Neuroendocrinology. 
2006;83(1):12-9. 

105. Chihara K, Kato Y, Kohno H, Takano K, Tanaka T, Teramoto A, Shimatsu A. Efficacy and safety of growth 
hormone (GH) in the treatment of adult Japanese patients with GH deficiency: a randomised, placebo-
controlled study. Growth Horm IGF Res. 2006 Apr;16(2):132-42.  

106. McMillan CV, Bradley C, Gibney J, Russell-Jones DL, Sönksen PH. Psychometric properties of two 
measures of psychological well-being in adult growth hormone deficiency. Health Qual Life Outcomes. 
2006 Mar 22;4:16. 

107. Paulsen SK, Pedersen SB, Jørgensen JO, Fisker S, Christiansen JS, Flyvbjerg A, Richelsen B. Growth 
hormone (GH) substitution in GH-deficient patients inhibits 11beta-hydroxysteroid dehydrogenase type 1 
messenger ribonucleic acid expression in adipose tissue. J Clin Endocrinol Metab. 2006 Mar;91(3):1093-8.  



6 
 

108. Schneider HJ, Oertel H, Murck H, Pollmächer T, Stalla GK, Steiger A. Night sleep EEG and daytime sleep 
propensity in adult hypopituitary patients with growth hormone deficiency before and after six months of 
growth hormone replacement. Psychoneuroendocrinology. 2005 Jan;30(1):29-37.   

109. Wilhelm B, Kann PH. [Long-term effects of 7-year growth hormone substitution on bone metabolism, bone 
density, and bone quality in growth hormone-deficient adults]. Med Klin (Munich). 2004 Oct 15;99(10):569-
77. 

110. Bell W, Davies JS, Evans WD, Scanlon MF + Mullen R. Somatic characteristics and cardiovascular risk 
factors in growth hormone deficiency: a randomized, double-blind, placebo-controlled study of the effect of 
treatment with recombinant human growth hormone. Am J Hum Biol. 2004 Sep-Oct;16(5):533-43. 

111. Mahajan T, Crown A, Checkley S, Farmer A, Lightman S. Atypical depression in growth hormone deficient 
adults, and the beneficial effects of growth hormone treatment on depression and quality of life. Eur J 
Endocrinol. 2004 Sep;151(3):325-32.  

112. Oertel H, Schneider HJ, Stalla GK, Holsboer F + Zihl J. The effect of growth hormone substitution on 
cognitive performance in adult patients with hypopituitarism. Psychoneuroendocrinology. 2004 
Aug;29(7):839-50.  

113. Hoffman AR, Kuntze JE, Baptista J, Baum HB, Baumann GP, Biller BM, Clark RV, Cook D, Inzucchi SE, 
Kleinberg D, Klibanski A, Phillips LS, Ridgway EC, Robbins RJ, Schlechte J, Sharma M, Thorner MO, 
Vance ML. Growth hormone (GH) replacement therapy in adult-onset GH deficiency: effects on body 
composition in men and women in a double-blind, randomized, placebo-controlled trial. J Clin Endocrinol  
Metab. 2004 May;89(5):2048-56.  

114. Christ ER, Cummings MH, Jackson N, Stolinski M, Lumb PJ, Wierzbicki AS, Sönksen PH, Russell-Jones 
DL, Umpleby AM. Effects of growth hormone (GH) replacement therapy on low-density lipoprotein 
apolipoprotein B100 kinetics in adult patients with GH deficiency: a stable isotope study. J Clin Endocrinol 
Metab. 2004 Apr;89(4):1801-7.  

115. Hansen TK, Fisker S, Dall R, Ledet T, Jørgensen JO, Rasmussen LM. Growth hormone increases 
vascular cell adhesion molecule 1 expression: in vivo and in vitro evidence. J Clin Endocrinol Metab. 2004 
Feb;89(2):909-16.  

116. Hubina E, Mersebach H, Rasmussen AK, Juul A, Sneppen SB, Góth MI, Feldt-Rasmussen U. Effect of 
growth hormone replacement therapy on pituitary hormone secretion and hormone replacement therapies 
in GHD adults. Horm Res. 2004;61(5):211-7.  

117. Thomas SG, Esposito JG, Ezzat S. Exercise training benefits growth hormone (GH)-deficient adults in the 
absence or presence of GH treatment. J Clin Endocrinol Metab. 2003 Dec;88(12):5734-8 

118. Liu W, Thomas SG, Asa SL, Gonzalez-Cadavid N, Bhasin S, Ezzat S. Myostatin is  a skeletal muscle 
target of growth hormone anabolic action. J Clin Endocrinol Metab. 2003 Nov;88(11):5490-6.  

119. Underwood LE, Attie KM, Baptista J; Genentech Collaborative Study Group. Growth hormone (GH) dose-
response in young adults with childhood-onset GH deficiency: a two-year, multicenter, multiple-dose, 
placebo-controlled study. J Clin Endocrinol Metab. 2003 Nov;88(11):5273-80.  

120. Edén Engström B, Burman P, Holdstock C, Karlsson FA. Effects of growth hormone (GH) on ghrelin, 
leptin, and adiponectin in GH-deficient patients. J Clin Endocrinol Metab. 2003 Nov;88(11):5193-8.  

121. Ueland T, Odgren PR, Yndestad A, Godang K, Schreiner T, Marks SC, Bollerslev J. Growth hormone 
substitution increases gene expression of members of the IGF family in cortical bone from women with 
adult onset growth hormone deficiency--relationship with bone turn-over. Bone. 2003 Oct;33(4):638-45. 

122. McMillan CV, Bradley C, Gibney J, Healy ML, Russell-Jones DL, Sönksen PH. Psychological effects of 
withdrawal of growth hormone therapy from adults with growth hormone deficiency. Clin Endocrinol (Oxf). 
2003 Oct;59(4):467-75.  

123. Sverrisdóttir YB, Elam M, Caidahl K, Söderling AS, Herlitz H, Johannsson G. The effect of growth hormone 
(GH) replacement therapy on sympathetic nerve hyperactivity in hypopituitary adults: a double-blind, 
placebo-controlled, crossover, short-term trial followed by long-term open GH replacement in hypopituitary 
adults. J Hypertens. 2003 Oct;21(10):1905-14.  

124. Gibney J, Healy ML, Stolinski M, Bowes SB, Pentecost C, Breen L, McMillan C, Russell-Jones DL, 
Sonksen PH, Umpleby AM. Effect of growth hormone (GH) on glycerol and free fatty acid metabolism 
during exhaustive exercise in GH-deficient adults. J Clin Endocrinol Metab. 2003 Apr;88(4):1792-7.  

125. Bramnert M, Segerlantz M, Laurila E, Daugaard JR, Manhem P, Groop L. Growth hormone replacement 
therapy induces insulin resistance by activating the glucose-fatty acid cycle. J Clin Endocrinol Metab. 2003 
Apr;88(4):1455-63.  

126. Mesa J, Gómez JM, Hernández C, Picó A, Ulied A; Grupo Colaborador Español. [Growth hormone 
deficiency in adults: effects of replacement therapy on body composition and health-related quality of life]. 
Med Clin (Barc). 2003 Jan 25;120(2):41-6.  

127. Jørgensen JO, Nørrelund H, Vahl N, Juul A, Skakkebaek NE, Christiansen JS. Continuation of growth 
hormone therapy versus placebo in transition-phase patients with growth hormone deficiency: impact on 
body composition, insulin sensitivity, and thyroid function. J Pediatr Endocrinol Metab. 2002 Dec;15 Suppl 
5:1355-60.  

128. Sneppen SB, Steensgaard-Hansen F + Feldt-Rasmussen U. Cardiac effects of low-dose growth hormone 
replacement therapy in growth hormone-deficient adults. An 18-month randomised, placebo-controlled, 
double-blind study. Horm Res. 2002;58(1):21-9.  

129. Abrahamsen B, Hangaard J, Horn HC, Hansen TB, Gregersen G, Hansen-Nord M, Vahl N, Junker P, 
Andersen M, Hagen C. Evaluation of the optimum dose of growth hormone (GH) for restoring bone mass 



7 
 

in adult-onset GH deficiency: results from two 12-month randomized studies. Clin Endocrinol (Oxf). 2002 
Aug;57(2):273-81. (2 randomized studies) 

130. Oomen PH, Beentjes JA, Dullaart RP. Growth hormone replacement does not elevate albuminuria in GH-
deficient adults. Scand J Clin Lab Invest. 2002;62(1):1-6. 

131. Hasan W, Cowen T, Barnett PS, Elliot E, Coskeran P, Bouloux PM. The sweating apparatus in growth 
hormone deficiency, following treatment with r-hGH and in acromegaly. Auton Neurosci. 2001 Jun 20;89(1-
2):100-9.  

132. Sesmilo G, Biller BM, Llevadot J, Hayden D, Hanson G, Rifai N, Klibanski A. Effects of growth hormone 
(GH) administration on homocyst(e)ine levels in men with GH deficiency: a randomized controlled trial. J 
Clin Endocrinol Metab. 2001 Apr;86(4):1518-24  

133. Beentjes JA, Kerstens MN, Dullaart RP. Effects of growth hormone replacement on cortisol metabolism in 
hypopituitary patients treated with cortisone acetate.  Scand J Clin Lab Invest. 2001 Jul;61(4):277-86.  

134. Rosenfalck AM, Maghsoudi S, Fisker S, Jørgensen JO, Christiansen JS, Hilsted J, Vølund AA, Madsbad 
S. The effect of 30 months of low-dose replacement therapy with recombinant human growth hormone 
(rhGH) on insulin and C-peptide kinetics, insulin secretion, insulin sensitivity, glucose effectiveness, and 
body composition in GH-deficient adults. J Clin Endocrinol Metab. 2000 Nov;85(11):4173-81.  

135. Fernholm R, Bramnert M, Hägg E, Hilding A, Baylink DJ, Mohan S, Thorén M. Growth hormone 
replacement therapy improves body composition and increases bone metabolism in elderly patients with 
pituitary disease. J Clin Endocrinol Metab. 2000 Nov;85(11):4104-12.  

136. De Vries WR, Koppeschaar HP, Bol E, Roelen CA, Donker GH, Doerga ME, Osman-Dualeh M, Snel YE. 
Intersubject responsiveness of high-affinity growth hormone (GH)-binding protein (GHBP) to long-term GH 
replacement therapy. J Endocrinol Invest. 2000 Jul-Aug;23(7):449-56.  

137. Sesmilo G, Biller BM, Llevadot J, Hayden D, Hanson G, Rifai N, Klibanski A. Effects of growth hormone 
administration on inflammatory and other cardiovascular risk markers in men with growth hormone 
deficiency. A randomized, controlled clinical trial. Ann Intern Med. 2000 Jul 18;133(2):111-22.  

138. Bell W, Davies JS, Evans WD, Scanlon MF. Effect of recombinant human growth hormone on regional 
tissue distribution in growth hormone-deficient males. Ann N Y Acad Sci. 2000 May;904:576-83.  

139. Nørrelund H, Vahl N, Juul A, Møller N, Alberti KG, Skakkebaek NE, Christiansen JS, Jørgensen JO. 
Continuation of growth hormone (GH) therapy in GH-deficient patients during transition from childhood to 
adulthood: impact on insulin sensitivity and substrate metabolism. J Clin Endocrinol Metab. 2000 
May;85(5):1912-7.  

140. Vahl N, Juul A, Jørgensen JO, Orskov H, Skakkebaek NE, Christiansen JS. Continuation of growth 
hormone (GH) replacement in GH-deficient patients during transition from childhood to adulthood: a two-
year placebo-controlled study. J Clin Endocrinol Metab. 2000 May;85(5):1874-81. 

141. Chrisoulidou A, Kousta E, Venkatesan S, Gray R, Bannister PA, Gallagher JJ, Lawrence N, Johnston DG. 
Effects of growth hormone treatment on very-low density lipoprotein apolipoprotein B100 turnover in adult 
hypopituitarism. Metabolism. 2000 May;49(5):563-6.  

142. Beentjes JA, van Tol A, Sluiter WJ, Dullaart RP. Effect of growth hormone replacement therapy on plasma 
lecithin:cholesterol acyltransferase and lipid transfer protein activities in growth hormone-deficient adults. J 
Lipid Res. 2000 Jun;41(6):925-32.  

143. Beentjes JA, van Gorkom BA, Sluiter WJ, de Vries EG, Kleibeuker JH, Dullaart RP. One year growth 
hormone replacement therapy does not alter colonic epithelial cell proliferation in growth hormone deficient 
adults. Clin Endocrinol (Oxf). 2000 Apr;52(4):457-62.  

144. Biller BM, Sesmilo G, Baum HB, Hayden D, Schoenfeld D, Klibanski A. Withdrawal of long-term 
physiological growth hormone (GH) administration:differential effects on bone density and body 
composition in men with adult-onset GH deficiency. J Clin Endocrinol Metab. 2000 Mar;85(3):970-6.  

145. Brixen K, Hansen TB, Hauge E, Vahl N, Jørgensen JO, Christiansen JS, Mosekilde L, Hagen C, Melsen F. 
Growth hormone treatment in adults with adult-onset growth hormone deficiency increases iliac crest 
trabecular bone turnover: a 1-year, double-blind, randomized, placebo-controlled study. J Bone Miner Res. 
2000 Feb;15(2):293-300.  

146. Kousta E, Chrisoulidou A, Lawrence NJ, Anyaoku V, Al-Shoumer KA, Johnston DG. The effects of growth 
hormone replacement therapy on overnight metabolic fuels in hypopituitary patients. Clin Endocrinol (Oxf). 
2000 Jan;52(1):17-24.  

147. Woodhouse LJ, Asa SL, Thomas SG, Ezzat S. Measures of submaximal aerobic performance evaluate 
and predict functional response to growth hormone (GH) treatment in GH-deficient adults. J Clin 
Endocrinol Metab. 1999 Dec;84(12):4570-7.  

148. Pedersen SB, Kristensen K, Fisker S, Jørgensen JO, Christiansen JS, Richelsen B. Regulation of 
uncoupling protein-2 and -3 by growth hormone in skeletal muscle and adipose tissue in growth hormone-
deficient adults. J Clin Endocrinol Metab.1999 Nov;84(11):4073-8.  

149. Gómez Sáez JM, Gómez Arnaiz N, Soler Ramón J. [Changes in body composition in adult patients with 
hypopituitarism after substitutive treatment with growth hormone]. Med Clin (Barc). 1999 Sep 
11;113(7):246-9.  

150. Christ ER, Cummings MH, Lumb PJ, Crook MA, Sönksen PH, Russell-Jones DL. Growth hormone (GH) 
replacement therapy reduces serum sialic acid concentrations in adults with GH-deficiency: a double-blind 
placebo-controlled study. Clin Endocrinol (Oxf). 1999 Aug;51(2):173-9.  



8 
 

151. Rodríguez-Arnao J, Jabbar A, Fulcher K, Besser GM, Ross RJ. Effects of growth hormone replacement on 
physical performance and body composition in GH deficient adults. Clin Endocrinol (Oxf). 1999 
Jul;51(1):53-60.  

152. Gibney J, Wallace JD, Spinks T, Schnorr L, Ranicar A, Cuneo RC, Lockhart S, Burnand KG, Salomon F + 
Sonksen PH, Russell-Jones D. The effects of 10 years of recombinant human growth hormone (GH) in 
adult GH-deficient patients. J Clin Endocrinol Metab. 1999 Aug;84(8):2596-602.  

153. Johansson AG. Gender difference in growth hormone response in adults. J Endocrinol Invest. 1999;22(5 
Suppl):58-60. 

154. Soares CN1, Musolino NR, Cunha Neto M, Caires MA, Rosenthal MC, Camargo CP, Bronstein MD. 
Impact of recombinant human growth hormone (RH-GH) treatment on psychiatric, neuropsychological and 
clinical profiles of GH deficient adults. A placebo-controlled trial. Arq Neuropsiquiatr. 1999 Jun;57(2A):182-
9. 

155. Rosenfalck AM, Fisker S, Hilsted J, Dinesen B, Vølund A, Jørgensen JO, Christiansen JS, Madsbad S. 
The effect of the deterioration of insulin sensitivity on beta-cell function in growth-hormone-deficient adults 
following 4-month growth hormone replacement therapy. Growth Horm IGF Res. 1999 Apr;9(2):96-105.  

156. Florkowski CM, Barnard R, Livesey JH, Veveris T, Espiner EA, Donald RA. Growth hormone binding 
protein correlates strongly with leptin and percentage body fat in GH-deficient adults, is increased by GH 
replacement but does not predict IGF-I response. Growth Horm IGF Res. 1999 Feb;9(1):35-40. 

157. Leese GP, Wallymahmed M, VanHeyningen C, Tames F + Wieringa G, MacFarlane IA. HDL-cholesterol 
reductions associated with adult growth hormone replacement. Clin Endocrinol (Oxf). 1998 Nov;49(5):673-
7. 

158. Roelen CA, Koppeschaar HP, de Vries WR, Doerga ME, Snel YE, Bol E, Zelissen PM, Thijssen JH, 
Blankenstein MA. High-affinity growth hormone (GH)-binding protein (GHBP), body fat mass, and insulin-
like growth factor-binding protein-3 predict the GHBP response to GH therapy in adult GH deficiency 
syndrome. Metabolism. 1999 Mar;48(3):314-8. 

159. Møller J, Fisker S, Rosenfalck AM, Frandsen E, Jørgensen JO, Hilsted J, Christiansen JS. Long-term 
effects of growth hormone (GH) on body fluid distribution in GH deficient adults: a four months double blind 
placebo controlled trial. Eur J Endocrinol. 1999 Jan;140(1):11-6.  

160. Bell W, Davies JS, Evans WD, Scanlon MF. Strength and its relationship to changes in fat-free mass, total 
body potassium, total body water and IGF-1 in adults with growth hormone deficiency: effect of treatment 
with growth hormone. Ann Hum Biol. 1999 Jan-Feb;26(1):63-78.  

161. Christ ER, Cummings MH, Albany E, Umpleby AM, Lumb PJ, Wierzbicki AS, Naoumova RP, Boroujerdi 
MA, Sönksen PH, Russell-Jones DL. Effects of growth hormone (GH) replacement therapy on very low 
density lipoprotein apolipoprotein B100 kinetics in patients with adult GH deficiency: a stable isotope study. 
J Clin Endocrinol Metab. 1999 Jan;84(1):307-16 

162. Walker BR, Andrew R, MacLeod KM, Padfield PL. Growth hormone replacement inhibits renal and hepatic 
11 beta-hydroxysteroid dehydrogenases in ACTH-deficient patients. Clin Endocrinol (Oxf). 1998 
Aug;49(2):257-63.  

163. Gullestad L, Birkeland K, Bjønerheim R, Djøseland O, Trygstad O, Simonsen S. Exercise capacity and 
hormonal response in adults with childhood onset growth hormone deficiency during long-term somatropin 
treatment. Growth Horm IGF Res. 1998 Oct;8(5):377-84.  

164. Meineri I, Andreani O, Sanna R, Aglialoro A, Bottino G, Giusti M. Effect of low-dosage recombinant human 
growth hormone therapy on pulmonary function in hypopituitary patients with adult-onset growth hormone 
deficiency. J Endocrinol Invest. 1998 Jul-Aug;21(7):423-7.  

165. Baum HB, Katznelson L, Sherman JC, Biller BM, Hayden DL, Schoenfeld DA, Cannistraro KE, Klibanski A. 
Effects of physiological growth hormone (GH) therapy on cognition and quality of life in patients with adult-
onset GH deficiency. J Clin Endocrinol Metab. 1998 Sep;83(9):3184-9.  

166. Vahl N, Jørgensen JO, Hansen TB, Klausen IB, Jurik AG, Hagen C, Christiansen JS. The favourable 
effects of growth hormone (GH) substitution on hypercholesterolaemia in GH-deficient adults are not 
associated with concomitant reductions in adiposity. A 12 month placebo-controlled study. Int J Obes 
RelatMetab Disord. 1998 Jun;22(6):529-36.  

167. Fisker S, Vahl N, Hansen TB, Jørgensen JO, Hagen C, Orskov H, Christiansen JS. Growth hormone (GH) 
substitution for one year normalizes elevated GH-binding protein levels in GH-deficient adults secondary to 
a reduction in body fat. A placebo-controlled trial. Growth Horm IGF Res. 1998 Apr;8(2):105-12.  

168. Rodríguez-Arnao J, James I, Jabbar A, Trainer PJ, Perrett D, Besser GM, Ross RJ. Serum collagen 
crosslinks as markers of bone turn-over during GH replacement therapy in growth hormone deficient 
adults. Clin Endocrinol (Oxf). 1998 Apr;48(4):455-62.  

169. Juul A, Andersson AM, Pedersen SA, Jørgensen JO, Christiansen JS, Groome NP, Skakkebaek NE. 
Effects of growth hormone replacement therapy on IGF-related parameters and on the pituitary-gonadal 
axis in GH-deficient males. A double-blind, placebo-controlled crossover study. Horm Res. 
1998;49(6):269-78 

170. Juul A, Andersson AM, Pedersen SA, Jørgensen JO, Christiansen JS, Groome NP, Skakkebaek NE. 
Effects of growth hormone replacement therapy on IGF-related parameters and on the pituitary-gonadal 
axis in GH-deficient males. A double-blind, placebo-controlled crossover study. Horm Res. 
1998;49(6):269-78. 



9 
 

171. Florkowski CM, Stevens I, Joyce P, Espiner EA, Donald RA. Growth hormone replacement does not 
improve psychological well-being in adult hypopituitarism: a randomized crossover trial. 
Psychoneuroendocrinology. 1998 Jan;23(1):57-63. 

172. Deijen JB, de Boer H, van der Veen EA. Cognitive changes during growth hormone replacement in adult 
men. Psychoneuroendocrinology. 1998 Jan;23(1):45-55. 

173. Russell-Jones DL, Bowes SB, Rees SE, Jackson NC, Weissberger AJ, Hovorka R, Sonksen PH, Umpleby 
AM. Effect of growth hormone treatment on postprandial protein metabolism in growth hormone-deficient 
adults. Am J Physiol. 1998 Jun;274(6 Pt 1):E1050-6. 

174. Thorén M, Hilding A, Brismar T, Magnusson P, Degerblad M, Larsson L, Sääf M, Baylink DJ, Mohan S. 
Serum levels of insulin-like growth factor binding proteins (IGFBP)-4 and -5 correlate with bone mineral 
density in growth hormone (GH)-deficient adults and increase with GH replacement therapy. J Bone Miner 
Res.1998 May;13(5):891-9.  

175. Giusti M, Meineri I, Malagamba D, Cuttica CM, Fattacciu G, Menichini U, Rasore E, Giordano G. Impact of 
recombinant human growth hormone treatment on psychological profiles in hypopituitary patients with 
adult-onset growth hormone deficiency. Eur J Clin Invest. 1998 Jan;28(1):13-9.  

176. Lucidi P, Lauteri M, Laureti S, Celleno R, Santoni S, Volpi E, Angeletti G, Santeusanio F + De Feo P. A 
dose-response study of growth hormone (GH) replacement on whole body protein and lipid kinetics in GH-
deficient adults. J Clin Endocrinol Metab. 1998 Feb;83(2):353-7.  

177. Cuneo RC, Judd S, Wallace JD, Perry-Keene D, Burger H, Lim-Tio S, Strauss B, Stockigt J, Topliss D, 
Alford F + Hew L, Bode H, Conway A, Handelsman D, Dunn S, Boyages S, Cheung NW, Hurley D. The 
Australian Multicenter Trial of Growth Hormone (GH) Treatment in GH-Deficient Adults. J Clin Endocrinol 
Metab. 1998 Jan;83(1):107-16.  

178. Verhelst J, Abs R, Vandeweghe M, Mockel J, Legros JJ, Copinschi G, Mahler C, Velkeniers B, Vanhaelst 
L, Van Aelst A, De Rijdt D, Stevenaert A, Beckers A. Two years of replacement therapy in adults with 
growth hormone deficiency. Clin Endocrinol (Oxf). 1997 Oct;47(4):485-94.  

179. Wallymahmed ME, Foy P, Shaw D, Hutcheon R, Edwards RH, MacFarlane IA. Quality of life, body 
composition and muscle strength in adult growth hormone deficiency: the influence of growth hormone 
replacement therapy for up to 3 years. Clin Endocrinol (Oxf). 1997 Oct;47(4):439-46.  

180. Hwu CM, Kwok CF + Lai TY, Shih KC, Lee TS, Hsiao LC, Lee SH, Fang VS, Ho LT. Growth hormone (GH) 
replacement reduces total body fat and normalizes insulin sensitivity in GH-deficient adults: a report of 
one-year clinical experience. J Clin Endocrinol Metab. 1997 Oct;82(10):3285-92.  

181. Christ ER, Cummings MH, Westwood NB, Sawyer BM, Pearson TC, Sönksen PH, Russell-Jones DL. The 
importance of growth hormone in the regulation of erythropoiesis, red cell mass, and plasma volume in 
adults with growth hormone deficiency. J Clin Endocrinol Metab. 1997 Sep;82(9):2985-90.  

182. Skjaerbaek C, Vahl N, Frystyk J, Hansen TB, Jørgensen JO, Hagen C, Christiansen JS, Orskov H. Serum 
free insulin-like growth factor-I in growth hormone-deficient adults before and after growth hormone 
replacement. Eur J Endocrinol. 1997 Aug;137(2):132-7. 

183. Webster JM, Stewart M, al-Maskari M, Osman I, Kendall-Taylor P, Mitcheson J,  Laker MF. The effect of 
growth hormone replacement therapy for up to 12 months on lipoprotein composition and lipoprotein(a) in 
growth hormone-deficient adults. Atherosclerosis. 1997 Aug;133(1):115-21.  

184. Hansen TB, Vahl N, Jørgensen JO, Christiansen JS, Hagen C. [Soft tissue changes in adults with acquired 
growth hormone deficiency during substitution treatment. A double-blind, randomized, placebo-controlled 
study after a year of treatment]. Ugeskr Laeger. 1997 Jul 7;159(28):4394-9.  

185. Blok GJ, de Boer H, Gooren LJ, van der Veen EA. Growth hormone substitution in adult growth hormone-
deficient men augments androgen effects on the skin. Clin Endocrinol (Oxf). 1997 Jul;47(1):29-36.  

186. Fisker S, Vahl N, Hansen TB, Jørgensen JO, Hagen C, Orskov H, Christiansen JS. Serum leptin is 
increased in growth hormone-deficient adults: relationship to body composition and effects of placebo-
controlled growth hormone therapy for 1 year. Metabolism. 1997 Jul;46(7):812-7.  

187. Bravenboer N, Holzmann P, de Boer H, Roos JC, van der Veen EA, Lips P. The effect of growth hormone 
(GH) on histomorphometric indices of bone structure and bone turnover in GH-deficient men. J Clin 
Endocrinol Metab. 1997 Jun;82(6):1818-22. Erratum in: J Clin Endocrinol Metab 1997 Jul;82(7):2238. 

188. Finkenstedt G, Gasser RW, Höfle G, Watfah C, Fridrich L. Effects of growth hormone (GH) replacement on 
bone metabolism and mineral density in adult onset of GH deficiency: results of a double-blind placebo-
controlled study with open follow-up. Eur J Endocrinol. 1997 Mar;136(3):282-9.  

189. Magnusson P, Degerblad M, Sääf M, Larsson L, Thorén M. Different responses of bone alkaline 
phosphatase isoforms during recombinant insulin-like growth factor-I (IGF-I) and during growth hormone 
therapy in adults with growth hormone deficiency. J Bone Miner Res. 1997 Feb;12(2):210-20.  

190. Burman P, Johansson AG, Siegbahn A, Vessby B, Karlsson FA. Growth hormone (GH)-deficient men are 
more responsive to GH replacement therapy than women. J Clin Endocrinol Metab. 1997 Feb;82(2):550-5. 

191. Attanasio AF, Lamberts SW, Matranga AM, Birkett MA, Bates PC, Valk NK, Hilsted J, Bengtsson BA, 
Strasburger CJ. Adult growth hormone (GH)-deficient patients demonstrate heterogeneity between 
childhood onset and adult onset before and during human GH treatment. Adult Growth Hormone 
Deficiency Study Group. J Clin Endocrinol Metab. 1997 Jan;82(1):82-8.  

192. Böger RH, Skamira C, Bode-Böger SM, Brabant G, von zur Muhlen A, Frolich JC. Nitric oxide may 
mediate the hemodynamic effects of recombinant growth hormone in patients with acquired growth 
hormone deficiency. A double-blind, placebo-controlled study. J Clin Invest. 1996 Dec 15;98(12):2706-13.  



10 
 

193. Florkowski CM, Collier GR, Zimmet PZ, Livesey JH, Espiner EA, Donald RA. Low-dose growth hormone 
replacement lowers plasma leptin and fat stores without affecting body mass index in adults with growth 
hormone deficiency. Clin Endocrinol (Oxf). 1996 Dec;45(6):769-73.  

194. Jørgensen JO, Vahl N, Hansen TB, Thuesen L, Hagen C, Christiansen JS. Growth hormone versus 
placebo treatment for one year in growth hormone deficient adults: increase in exercise capacity and 
normalization of body composition. Clin Endocrinol (Oxf). 1996 Dec;45(6):681-8.  

195. Skjaerbaek C, Frystyk J, Møller J, Christiansen JS, Orskov H. Free and total insulin-like growth factors and 
insulin-like growth factor binding proteins during 14 days of growth hormone administration in healthy 
adults. Eur J Endocrinol. 1996 Dec;135(6):672-7.  

196. Kotzmann H, Riedl M, Clodi M, Barnas U, Kaider A, Höcker P, Luger A. The influence of growth hormone 
substitution therapy on erythroid and myeloid progenitor cells and on peripheral blood cells in adult 
patients with growth hormone deficiency. Eur J Clin Invest. 1996 Dec;26(12):1175-81.  

197. Baum HB, Biller BM, Finkelstein JS, Cannistraro KB, Oppenhein DS, Schoenfeld  DA, Michel TH, Wittink 
H, Klibanski A. Effects of physiologic growth hormone therapy on bone density and body composition in 
patients with adult-onset growth hormone deficiency. A randomized, placebo-controlled trial. Ann Intern 
Med. 1996 Dec 1;125(11):883-90.  

198. Johannsson G, Bengtsson BA, Andersson B, Isgaard J, Caidahl K. Long-term cardiovascular effects of 
growth hormone treatment in GH-deficient adults. Preliminary data in a small group of patients. Clin 
Endocrinol (Oxf). 1996 Sep;45(3):305-14.  

199. Hansen TB, Brixen K, Vahl N, Jørgensen JO, Christiansen JS, Mosekilde L, Hagen C. Effects of 12 
months of growth hormone (GH) treatment on calciotropic hormones, calcium homeostasis, and bone 
metabolism in adults with acquired GH deficiency: a double blind, randomized, placebo-controlled study. J 
Clin Endocrinol Metab. 1996 Sep;81(9):3352-9.  

200. de Boer H, Blok GJ, Voerman B, Derriks P, van der Veen E. Changes in subcutaneous and visceral fat 
mass during growth hormone replacement therapy in adult men. Int J Obes Relat Metab Disord. 1996 
Jun;20(6):580-7.  

201. Cheung NW, Liddle C, Coverdale S, Lou JC, Boyages SC. Growth hormone treatment increases 
cytochrome P450-mediated antipyrine clearance in man. J Clin Endocrinol Metab. 1996 May;81(5):1999-
2001. 

202. Kato Y, Hu HY, Sohmiya M. Short-term treatment with different doses of human growth hormone in adult 
patients with growth hormone deficiency. Endocr J. 1996 Apr;43(2):177-83.  

203. Johannsson G, Bjarnason R, Bramnert M, Carlsson LM, Degerblad M, Manhem P, Rośen T, Thorén M, 
Bengtsson BA. The individual responsiveness to growth hormone (GH) treatment in GH-deficient adults is 
dependent on the level of GH-binding protein, body mass index, age, and gender. J Clin Endocrinol Metab. 
1996 Apr;81(4):1575-81.  

204. de Boer H, Blok GJ, Popp-Snijders C, Stuurman L, Baxter RC, van der Veen E. Monitoring of growth 
hormone replacement therapy in adults, based on measurement of serum markers. J Clin Endocrinol 
Metab. 1996 Apr;81(4):1371-7.  

205. Hoffman DM, Crampton L, Sernia C, Nguyen TV, Ho KK. Short-term growth hormone (GH) treatment of 
GH-deficient adults increases body sodium and extracellular water, but not blood pressure. J Clin 
Endocrinol Metab. 1996 Mar;81(3):1123-8. (24-74 yr sold) 

206. Burman P, Hetta J, Wide L, Månsson JE, Ekman R, Karlsson FA. Growth hormone treatment affects brain 
neurotransmitters and thyroxin. Clin Endocrinol (Oxf). 1996 Mar;44(3):319-24.  

207. Kann P, Piepkorn B, Schehler B, Lotz J, Prellwitz W, Beyer J. Growth hormone substitution in growth 
hormone-deficient adults: effects on collagen type I synthesis and skin thickness. Exp Clin Endocrinol 
Diabetes. 1996;104(4):327-33. 

208. Hansen TB, Vahl N, Jørgensen JO, Christiansen JS, Hagen C. Whole body and regional soft tissue 
changes in growth hormone deficient adults after one year of growth hormone treatment: a double-blind, 
randomized, placebo-controlled study. Clin Endocrinol (Oxf). 1995 Dec;43(6):689-96.  

209. Hansen TB, Vahl N, Jørgensen JO, Christiansen JS, Hagen C. Whole body and regional soft tissue 
changes in growth hormone deficient adults after one year of growth hormone treatment: a double-blind, 
randomized, placebo-controlled study. Clin Endocrinol (Oxf). 1995 Dec;43(6):689-96.  

210. Burman P, Broman JE, Hetta J, Wiklund I, Erfurth EM, Hagg E, Karlsson FA. Quality of life in adults with 
growth hormone (GH) deficiency: response to treatment with recombinant human GH in a placebo-
controlled 21-month trial. J Clin Endocrinol Metab. 1995 Dec;80(12):3585-90.  

211. Riedl M, Hass M, Oberbauer R, Gisinger J, Luger A, Mayer G. The effects of prolonged substitution of 
recombinant human growth hormone on renal functional reserve in growth hormone-deficient adults. J Am 
Soc Nephrol. 1995 Nov;6(5):1434-8. 

212. Beshyah SA, Gelding SV, Andres C, Johnston DG, Gray IP. Beta-cell function in hypopituitary adults 
before and during growth hormone treatment. Clin Sci (Lond). 1995 Sep;89(3):321-8.  

213. Degerblad M, Bengtsson BA, Bramnert M, Johnell O, Manhem P, Rosén T, Thorén M. Reduced bone 
mineral density in adults with growth hormone (GH) deficiency: increased bone turnover during 12 months 
of GH substitution therapy. Eur J Endocrinol. 1995 Aug;133(2):180-8.  

214. de Boer H, Blok GJ, Voerman B, de Vries P, Popp-Snijders C, van der Veen E. The optimal growth 
hormone replacement dose in adults, derived from bioimpedance analysis. J Clin Endocrinol Metab. 1995 
Jul;80(7):2069-76.  



11 
 

215. Holmes SJ, Shalet SM. Factors influencing the desire for long-term growth hormone replacement in adults. 
Clin Endocrinol (Oxf). 1995 Aug;43(2):151-7.  

216. Snel YE, Brummer RJ, Doerga ME, Zelissen PM, Koppeschaar HP. Energy and macronutrient intake in 
growth hormone-deficient adults: the effect of growth hormone replacement. Eur J Clin Nutr. 1995 
Jul;49(7):492-500.  

217. Beshyah SA, Freemantle C, Thomas E, Johnston DG. Comparison of measurements of body composition 
by total body potassium, bioimpedance analysis, and dual-energy X-ray absorptiometry in hypopituitary 
adults before and during growth hormone treatment. Am J Clin Nutr. 1995 Jun;61(6):1186-94.  

218. Herndon DN, Hawkins HK, Nguyen TT, Pierre E, Cox R, Barrow RE. Characterization of growth hormone 
enhanced donor site healing in patients with large cutaneous burns. Ann Surg. 1995 Jun;221(6):649-56; 
discussion 656-9.  

219. Valcavi R, Gaddi O, Zini M, Iavicoli M, Mellino U, Portioli I. Cardiac performance and mass in adults with 
hypopituitarism: effects of one year of growth hormone treatment. J Clin Endocrinol Metab. 1995 
Feb;80(2):659-66.  

220. Nass R, Huber RM, Klauss V, Müller OA, Schopohl J, Strasburger CJ. Effect of growth hormone (hGH) 
replacement therapy on physical work capacity and cardiac and pulmonary function in patients with hGH 
deficiency acquired in adulthood. J Clin Endocrinol Metab. 1995 Feb;80(2):552-7.  

221. Beshyah SA, Henderson A, Niththyananthan R, Skinner E, Anyaoku V, Richmond W,  Sharp P, Johnston 
DG. The effects of short and long-term growth hormone replacement therapy in hypopituitary adults on 
lipid metabolism and carbohydrate tolerance. J Clin Endocrinol Metab. 1995 Feb;80(2):356-63.  

222. Beshyah SA, Freemantle C, Shahi M, Anyaoku V, Merson S, Lynch S, Skinner E, Sharp P, Foale R, 
Johnston DG. Replacement treatment with biosynthetic human growth hormone in growth hormone-
deficient hypopituitary adults. Clin Endocrinol (Oxf). 1995 Jan;42(1):73-84.  

223. Stenlöf K, Sjöström L, Lönn L, Bosaeus I, Kvist H, Tölli J, Lindstedt G, Bengtsson BA. Effects of 
recombinant human growth hormone on basal metabolic rate in adults with pituitary deficiency. 
Metabolism. 1995 Jan;44(1):67-74.  

224. Weaver JU, Monson JP, Noonan K, John WG, Edwards A, Evans KA, Cunningham J. The effect of low 
dose recombinant human growth hormone replacement on regional fat distribution, insulin sensitivity, and 
cardiovascular risk factors in hypopituitary adults. J Clin Endocrinol Metab. 1995 Jan;80(1):153-9 

225. Johansson JO, Larson G, Andersson M, Elmgren A, Hynsjö L, Lindahl A, Lundberg PA, Isaksson OG, 
Lindstedt S, Bengtsson BA. Treatment of growth hormone-deficient adults with recombinant human growth 
hormone increases the concentration of growth hormone in the cerebrospinal fluid and affects 
neurotransmitters. Neuroendocrinology. 1995 Jan;61(1):57-66 

226. Weaver JU, Thaventhiran L, Noonan K, Burrin JM, Taylor NF + Norman MR, Monson JP. The effect of 
growth hormone replacement on cortisol metabolism and glucocorticoid sensitivity in hypopituitary adults. 
Clin Endocrinol (Oxf). 1994 Nov;41(5):639-48.  

227. Thuesen L, Jørgensen JO, Müller JR, Kristensen BO, Skakkebaek NE, Vahl N, Christiansen JS. Short and 
long-term cardiovascular effects of growth hormone therapy in growth hormone deficient adults. Clin 
Endocrinol (Oxf). 1994 Nov;41(5):615-20.  

228. Russell-Jones DL, Watts GF + Weissberger A, Naoumova R, Myers J, Thompson GR, Sönksen PH. The 
effect of growth hormone replacement on serum lipids, lipoproteins, apolipoproteins and cholesterol 
precursors in adult growth hormone deficient patients. Clin Endocrinol (Oxf). 1994 Sep;41(3):345-50.  

229. Juul A, Pedersen SA, Sørensen S, Winkler K, Jørgensen JO, Christiansen JS, Skakkebaek NE. Growth 
hormone (GH) treatment increases serum insulin-like growth factor binding protein-3, bone isoenzyme 
alkaline phosphatase and forearm bone mineral content in young adults with GH deficiency of childhood 
onset. Eur J Endocrinol. 1994 Jul;131(1):41-9.  

230. Beshyah SA, Shahi M, Skinner E, Sharp P, Foale R, Johnston DG. Cardiovascular effects of growth 
hormone replacement therapy in hypopituitary adults. Eur J Endocrinol. 1994 May;130(5):451-8.  

231. Chung YS, Lee HC, Hwang SK, Paik IK, Lee JH, Huh KB. Growth hormone replacement therapy in adults 
with growth hormone deficiency; thrice weekly low dose administration. J Korean Med Sci. 1994 
Apr;9(2):169-78.  

232. Beshyah SA, Thomas E, Kyd P, Sharp P, Fairney A, Johnston DG. The effect of growth hormone 
replacement therapy in hypopituitary adults on calcium and bone metabolism. Clin Endocrinol (Oxf). 1994 
Mar;40(3):383-91. 

233. Cuneo RC, Salomon F + Watts GF + Hesp R, Sönksen PH. Growth hormone treatment improves serum 
lipids and lipoproteins in adults with growth hormone deficiency. Metabolism. 1993 Dec;42(12):1519-23.  

234. Fowelin J, Attvall S, Lager I, Bengtsson BA. Effects of treatment with recombinant human growth hormone 
on insulin sensitivity and glucose metabolism in adults with growth hormone deficiency. Metabolism. 1993 
Nov;42(11):1443-7.  

235. Vandeweghe M, Taelman P, Kaufman JM. Short and long-term effects of growth hormone treatment on 
bone turnover and bone mineral content in adult growth hormone-deficient males. Clin Endocrinol (Oxf). 
1993 Oct;39(4):409-15.  

236. Russell-Jones DL, Weissberger AJ, Bowes SB, Kelly JM, Thomason M, Umpleby AM, Jones RH, Sönksen 
PH. Protein metabolism in growth hormone deficiency, and effects of growth hormone replacement 
therapy. Acta Endocrinol (Copenh). 1993 Jun;128 Suppl 2:44-7.  



12 
 

237. Thorén M, Soop M, Degerblad M, Sääf M. Preliminary study of the effects of growth hormone substitution 
therapy on bone mineral density and serum osteocalcin levels in adults with growth hormone deficiency. 
Acta Endocrinol (Copenh). 1993 Jun;128 Suppl 2:41-3.  

238. O'Halloran DJ, Tsatsoulis A, Whitehouse RW, Holmes SJ, Adams JE, Shalet SM. Increased bone density 
after recombinant human growth hormone (GH) therapy in adults with isolated GH deficiency. J Clin 
Endocrinol Metab. 1993 May;76(5):1344-8.  

239. Russell-Jones DL, Weissberger AJ, Bowes SB, Kelly JM, Thomason M, Umpleby AM, Jones RH, Sönksen 
PH. The effects of growth hormone on protein metabolism in adult growth hormone deficient patients. Clin 
Endocrinol (Oxf). 1993 Apr;38(4):427-31.  

240. Bengtsson BA, Edén S, Lönn L, Kvist H, Stokland A, Lindstedt G, Bosaeus I, Tölli J, Sjöström L, Isaksson 
OG. Treatment of adults with growth hormone (GH) deficiency with recombinant human GH. J Clin 
Endocrinol Metab. 1993 Feb;76(2):309-17.  

241. Edén S, Wiklund O, Oscarsson J, Rosén T, Bengtsson BA. Growth hormone treatment of growth hormone-
deficient adults results in a marked increase in Lp(a) and HDL cholesterol concentrations. Arterioscler 
Thromb. 1993 Feb;13(2):296-301. 

242. Whitehead HM, Boreham C, McIlrath EM, Sheridan B, Kennedy L, Atkinson AB, Hadden DR. Growth 
hormone treatment of adults with growth hormone deficiency: results of a 13-month placebo controlled 
cross-over study. Clin Endocrinol (Oxf). 1992 Jan;36(1):45-52.  

243. Schlemmer A, Johansen JS, Pedersen SA, Jørgensen JO, Hassager C, Christiansen C. The effect of 
growth hormone (GH) therapy on urinary pyridinoline cross-links in GH-deficient adults. Clin Endocrinol 
(Oxf). 1991 Dec;35(6):471-6.  

244. Cuneo RC, Salomon F + Wilmshurst P, Byrne C, Wiles CM, Hesp R, Sönksen PH. Cardiovascular effects 
of growth hormone treatment in growth-hormone-deficient adults: stimulation of the renin-aldosterone 
system. Clin Sci (Lond). 1991 Nov;81(5):587-92.  

245. Cuneo RC, Salomon F + Wiles CM, Hesp R, Sönksen PH. Growth hormone treatment in growth hormone-
deficient adults. II. Effects on exercise performance. J Appl Physiol (1985). 1991 Feb;70(2):695-700.  

246. Degerblad M, Almkvist O, Grunditz R, Hall K, Kaijser L, Knutsson E, Ringertz H, Thorén M. Physical and 
psychological capabilities during substitution therapy with recombinant growth hormone in adults with 
growth hormone deficiency. Acta Endocrinol (Copenh). 1990 Aug;123(2):185-93.  

247. Jørgensen JO, Pedersen SA, Ingerslev J, Møller J, Skakkebaek NE, Christiansen JS. Growth hormone 
(GH) therapy in GH-deficient patients, the plasma factor VIII-von Willebrand factor complex, and capillary 
fragility. A double-blind, placebo-controlled crossover study. Scand J Clin Lab Invest. 1990 Jun;50(4):417-
20. 

248. Johansen JS, Pedersen SA, Jørgensen JO, Riis BJ, Christiansen C, Christiansen JS, Skakkebaek NE. 
Effects of growth hormone (GH) on plasma bone Gla protein in GH-deficient adults. J Clin Endocrinol 
Metab. 1990 Apr;70(4):916-9.  

249. McGauley GA, Cuneo RC, Salomon F + Sönksen PH. Psychological well-being before and after growth 
hormone treatment in adults with growth hormone deficiency. Horm Res. 1990;33 Suppl 4:52-4 

250. Salomon F + Cuneo RC, Hesp R, Sönksen PH. The effects of treatment with recombinant human growth 
hormone on body composition and metabolism in adults with growth hormone deficiency. N Engl J Med. 
1989 Dec 28;321(26):1797-803. 

251. Jørgensen JO, Pedersen SA, Laurberg P, Weeke J, Skakkebaek NE, Christiansen JS. Effects of growth 
hormone therapy on thyroid function of growth hormone-deficient adults with and without concomitant 
thyroxine-substituted central hypothyroidism. J Clin Endocrinol Metab. 1989 Dec;69(6):1127-32.  

252. Jørgensen JO, Pedersen SA, Thuesen L, Jørgensen J, Ingemann-Hansen T, Skakkebaek NE, 
Christiansen JS. Beneficial effects of growth hormone treatment in GH-deficient adults. Lancet. 1989 Jun 
3;1(8649):1221-5.  

253. McGauley GA. Quality of life assessment before and after growth hormone treatment in adults with growth 
hormone deficiency. Acta Paediatr Scand Suppl. 1989;356:70-2; discussion 73-4.  

254. Whitehead HM, Gilliland JS, Allen IV, Hadden DR. Growth hormone treatment in adults with growth 
hormone deficiency: effect on muscle fibre size and proportions. Acta Paediatr Scand Suppl. 1989;356:65-
7; discussion 68, 73-4. 

 
Growth hormone therapy on adults with disorder: 207 placebo-controlled studies  

 
Obesity - adults 

255. Bredella MA, Gerweck AV, Barber LA, Breggia A, Rosen CJ, Torriani M, Miller KK. Effects of growth 
hormone administration for 6 months on bone turnover and bone marrow fat in obese premenopausal 
women. Bone. 2014 May;62:29-35.  

256. Lin E, Bredella MA, Gerweck AV, Landa M, Schoenfeld D, Utz AL, Miller KK. Effects of growth hormone 
withdrawal in obese premenopausal women. Clin Endocrinol (Oxf). 2013 Jun;78(6):914-9. 

257. Karimi M, Koranyi J, Franco C, Peker Y, Eder DN, Angelhed JE, Lönn L, Grote L, Bengtsson BA, 
Svensson J, Hedner J, Johannsson G. Increased neck soft tissue mass and worsening of obstructive 
sleep apnea after growth hormone treatment in men with abdominal obesity. J Clin Sleep Med. 2010 Jun 
15;6(3):256-63.  



13 
 

258. Pasarica M, Zachwieja JJ, Dejonge L, Redman S, Smith SR. Effect of growth hormone on body 
composition and visceral adiposity in middle-aged men with visceral obesity. J Clin Endocrinol Metab. 
2007 Nov;92(11):4265-70. Epub 2007 Sep 4.  

259. Attallah H, Friedlander AL, Nino-Murcia M, Hoffman AR. Effects of growth hormone and pioglitazone in 
viscerally obese adults with impaired glucose tolerance: a factorial clinical trial. PLoS Clin Trials. 2007 May 
4;2(5):e21. 

260. Franco C, Andersson B, Lönn L, Bengtsson BA, Svensson J, Johannsson G. Growth hormone reduces 
inflammation in postmenopausal women with abdominal obesity: a 12-month, randomized, placebo-
controlled trial. J Clin Endocrinol Metab. 2007 Jul;92(7):2644-7.  

261. Albert SG, Haas MJ, Mooradian AD. The effects of recombinant human growth hormone (rhGH) 
supplementation on adipokines and C-reactive protein in obese subjects. Growth Horm IGF Res. 2007 
Feb;17(1):19-25.  

262. Halpern A, Mancini MC, Cercato C, Villares SM, Costa AP. [Effects of growth hormone on anthropometric 
and metabolic parameters in android obesity]. Arq Bras Endocrinol Metabol. 2006 Feb;50(1):68-73.  

263. Franco C, Brandberg J, Lönn L, Andersson B, Bengtsson BA, Johannsson G. Growth hormone treatment 
reduces abdominal visceral fat in postmenopausal women with abdominal obesity: a 12-month placebo-
controlled trial. J Clin Endocrinol Metab. 2005 Mar;90(3):1466-74.  

264. Herrmann BL, Berg C, Vogel E, Nowak T, Renzing-Koehler K, Mann K, Saller B. Effects of a combination 
of recombinant human growth hormone with metformin on glucose metabolism and body composition in 
patients with metabolic syndrome. Horm Metab Res. 2004 Jan;36(1):54-61.  

265. Buijs MM, Romijn JA, Burggraaf J, de Kam ML, Frölich M, Ackermans MT, Sauerwein HP, Cohen AF + 
Meinders AE, Pijl H. Glucose homeostasis in abdominal obesity: hepatic hyperresponsiveness to growth 
hormone action. Am J Physiol Endocrinol Metab. 2004 Jul;287(1):E63-8.  

266. Albert SG, Mooradian AD. Low-dose recombinant human growth hormone as adjuvant therapy to lifestyle 
modifications in the management of obesity. J Clin Endocrinol Metab. 2004 Feb;89(2):695-701.  

267. Tomlinson JW, Crabtree N, Clark PM, Holder G, Toogood AA, Shackleton CH, Stewart PM. Low-dose 
growth hormone inhibits 11 beta-hydroxysteroid dehydrogenase type 1 but has no effect upon fat mass in 
patients with simple obesity. J Clin Endocrinol Metab. 2003 May;88(5):2113-8.  

268. Taaffe DR, Thompson JL, Butterfield GE, Hoffman AR, Marcus R. Recombinant human growth hormone, 
but not insulin-like growth factor-I, enhances central fat loss in postmenopausal women undergoing a diet 
and exercise program. Horm Metab Res. 2001 Mar;33(3):156-62.  

269. Pedersen SB, Borglum JD, Kristensen K, Norrelund H, Otto J, Jorgensen L, Richelsen B. Regulation of 
uncoupling protein (UCP) 2 and 3 in adipose and muscle tissue by fasting and growth hormone treatment 
in obese humans. Int J Obes Relat Metab Disord. 2000 Aug;24(8):968-75.  

270. Svensson J, Bengtsson BA, Taskinen MR, Wiklund O, Johannsson G. A nine-month, placebo-controlled 
study of the effects of growth hormone treatment on lipoproteins and LDL size in abdominally obese men. 
Growth Horm IGF Res. 2000 Jun;10(3):118-26.  

271. Richelsen B, Pedersen SB, Kristensen K, Børglum JD, Nørrelund H, Christiansen JS, Jørgensen JO. 
Regulation of lipoprotein lipase and hormone-sensitive lipase activity and gene expression in adipose and 
muscle tissue by growth hormone treatment during weight loss in obese patients. Metabolism. 2000 
Jul;49(7):906-11.  

272. Vestergaard P, Børglum J, Heickendorff L, Mosekilde L, Richelsen B. Artifact in bone mineral 
measurements during a very low calorie diet: short-term effects of growth hormone. J Clin Densitom. 2000 
Spring;3(1):63-71.  

273. Nørrelund H, Børglum J, Jørgensen JO, Richelsen B, Møller N, Nair KS, Christiansen JS. Effects of growth 
hormone administration on protein dynamics and substrate metabolism during 4 weeks of dietary 
restriction in obese women. Clin Endocrinol (Oxf). 2000 Mar;52(3):305-12.  

274. Kim KR, Nam SY, Song YD, Lim SK, Lee HC, Huh KB. Low-dose growth hormone treatment with diet 
restriction accelerates body fat loss, exerts anabolic effect and improves growth hormone secretory 
dysfunction in obese adults. Horm Res.1999;51(2):78-84.  

275. Tagliaferri M, Scacchi M, Pincelli AI, Berselli ME, Silvestri P, Montesano A, Ortolani S, Dubini A, Cavagnini 
F. Metabolic effects of biosynthetic growth hormone treatment in severely energy-restricted obese women. 
Int J Obes Relat Metab Disord. 1998 Sep;22(9):836-41.  

276. Thompson JL, Butterfield GE, Gylfadottir UK, Yesavage J, Marcus R, Hintz RL, Pearman A, Hoffman AR. 
Effects of human growth hormone, insulin-like growth factor I, and diet and exercise on body composition 
of obese postmenopausal women. J Clin Endocrinol Metab. 1998 May;83(5):1477-84 

277. Karlsson C, Stenlöf K, Johannsson G, Mårin P, Björntorp P, Bengtsson BA, Carlsson B, Carlsson LM, 
Sjöström L. Effects of growth hormone treatment on the leptin system and on energy expenditure in 
abdominally obese men. Eur J Endocrinol. 1998 Apr;138(4):408-14.  

278. Johannsson G, Mårin P, Lönn L, Ottosson M, Stenlöf K, Björntorp P, Sjöström L, Bengtsson BA. Growth 
hormone treatment of abdominally obese men reduces abdominal fat mass, improves glucose and 
lipoprotein metabolism, and reduces diastolic blood pressure. J Clin Endocrinol Metab. 1997 
Mar;82(3):727-34.  

279. Jørgensen JO, Pedersen SB, Børglum J, Frystyk J, Ho KK, Christiansen JS, Orskov H, Blum WF + 
Richelsen B. Serum concentrations of insulin-like growth factors (IGFs), IGF binding proteins 1 and 3 and 
growth hormone binding protein in obese women and the effects of growth hormone administration: a 
double-blind, placebo-controlled study. Eur J Endocrinol. 1995 Jul;133(1):65-70 



14 
 

280. Drent ML, Wever LD, Adèr HJ, van der Veen EA. Growth hormone administration in addition to a very low 
calorie diet and an exercise program in obese subjects. Eur J Endocrinol. 1995 May;132(5):565-72. 

281. Jørgensen JO, Pedersen SB, Børglum J, Møller N, Schmitz O, Christiansen JS, Richelsen B. Fuel 
metabolism, energy expenditure, and thyroid function in growth hormone-treated obese women: a double-
blind placebo-controlled study. Metabolism. 1994 Jul;43(7):872-7.  

282. Richelsen B, Pedersen SB, Børglum JD, Møller-Pedersen T, Jørgensen J, Jørgensen JO. Growth 
hormone treatment of obese women for 5 wk: effect on body composition and adipose tissue LPL activity. 
Am J Physiol. 1994 Feb;266(2 Pt 1):E211-6.  

283. Skaggs SR, Crist DM. Exogenous human growth hormone reduces body fat in obese women. Horm Res. 
1991;35(1):19-24. 

 
Prader-Willi syndrome - adults 

284. Jørgensen AP, Ueland T, Sode-Carlsen R, Schreiner T, Rabben KF + Farholt S, Høybye C, Christiansen 
JS, Bollerslev J. Two years of growth hormone treatment in adults with Prader-Willi syndrome do not 
improve the low BMD. J Clin Endocrinol Metab. 2013 Apr;98(4):E753-60. 

285. Sode-Carlsen R, Farholt S, Rabben KF + Bollerslev J, Schreiner T, Jurik AG, Christiansen JS, Höybye C. 
Growth hormone treatment in adults with Prader-Willi syndrome: the Scandinavian study. Endocrine. 2012 
Apr;41(2):191-9.  

286. Sode-Carlsen R, Farholt S, Rabben KF + Bollerslev J, Schreiner T, Jurik AG, Christiansen JS, Höybye C. 
One year of growth hormone treatment in adults with Prader-Willi syndrome improves body composition: 
results from a randomized, placebo-controlled study. J Clin Endocrinol Metab. 2010 Nov;95(11):4943-50.  

287. Höybye C, Thorén M, Böhm B. Cognitive, emotional, physical and social effects of growth hormone 
treatment in adults with Prader-Willi syndrome. J Intellect Disabil Res. 2005 Apr;49(Pt 4):245-52.  

288. Höybye C, Frystyk J, Thorén M. The growth hormone-insulin-like growth factor axis in adult patients with 
Prader Willi syndrome. Growth Horm IGF Res. 2003 Oct;13(5):269-74.  

289. Richelsen B, Pedersen SB, Kristensen K, Børglum JD, Nørrelund H, Christiansen JS, Jørgensen JO. 
Regulation of lipoprotein lipase and hormone-sensitive lipase activity and gene expression in adipose and 
muscle tissue by growth hormone treatment during weight loss in obese patients. Metabolism. 2000 
Jul;49(7):906-11.  

290. Vestergaard P, Børglum J, Heickendorff L, Mosekilde L, Richelsen B. Artifact in bone mineral 
measurements during a very low calorie diet: short-term effects of growth hormone. J Clin Densitom. 2000 
Spring;3(1):63-71.  

291. Nørrelund H, Børglum J, Jørgensen JO, Richelsen B, Møller N, Nair KS, Christiansen JS. Effects of growth 
hormone administration on protein dynamics and substrate metabolism during 4 weeks of dietary 
restriction in obese women. Clin Endocrinol (Oxf). 2000 Mar;52(3):305-12.  

292. Tagliaferri M, Scacchi M, Pincelli AI, Berselli ME, Silvestri P, Montesano A, Ortolani S, Dubini A, Cavagnini 
F. Metabolic effects of biosynthetic growth hormone treatment in severely energy-restricted obese women. 
Int J Obes Relat Metab Disord. 1998 Sep;22(9):836-41.  

293. Thompson JL, Butterfield GE, Gylfadottir UK, Yesavage J, Marcus R, Hintz RL, Pearman A, Hoffman AR. 
Effects of human growth hormone, insulin-like growth factor I, and diet and exercise on body composition 
of obese postmenopausal women. J Clin Endocrinol Metab. 1998 May;83(5):1477-84 

294. Höybye C, Hilding A, Jacobsson H, Thorén M. Growth hormone treatment improves body composition in 
adults with Prader-Willi syndrome. Clin Endocrinol (Oxf). 2003 May;58(5):653-61 

 
Type 2 Diabetes & obese - adults 

295. Ahn CW, Kim CS, Nam JH, Kim HJ, Nam JS, Park JS, Kang ES, Cha BS, Lim SK, Kim KR, Lee HC, Huh 
KB. Effects of growth hormone on insulin resistance and atherosclerotic risk factors in obese type 2 
diabetic patients with poor glycaemic control. Clin Endocrinol (Oxf). 2006 Apr;64(4):444-9.  

296. Nam SY, Kim KR, Cha BS, Song YD, Lim SK, Lee HC, Huh KB. Low-dose growth hormone treatment 
combined with diet restriction decreases insulin resistance by reducing visceral fat and increasing muscle 
mass in obese type 2 diabetic patients. Int J Obes Relat Metab Disord. 2001 Aug;25(8):1101-7 

 
Impaired glucose tolerance - adults 

297. Yuen K, Wareham N, Frystyk J, Hennings S, Mitchell J, Fryklund L, Dunger D. Short-term low-dose growth 
hormone administration in subjects with impaired glucose tolerance and the metabolic syndrome: effects 
on beta-cell function and post-load glucose tolerance. Eur J Endocrinol. 2004 Jul;151(1):39-45. 

 
Malnourished - adults 

298. Chu LW, Lam KS, Tam SC, Hu WJ, Hui SL, Chiu A, Chiu KC, Ng P. A randomized controlled trial of low-
dose recombinant human growth hormone in the treatment of malnourished elderly medical patients. J Clin 
Endocrinol Metab. 2001 May;86(5):1913-20 

 



15 
 

Anorexia Nervosa - adults 

299. Fazeli PK, Lawson EA, Prabhakaran R, Miller KK, Donoho DA, Clemmons DR, Herzog DB, Misra M, 
Klibanski A. Effects of recombinant human growth hormone in anorexia nervosa: a randomized, placebo-
controlled study. J Clin Endocrinol Metab. 2010 Nov;95(11):4889-97.  

300. Hashizume K, Suzuki S, Komatsu A, Hiramatsu K, Mori J, Yamazaki M, Takeda T, Kakizawa T, Miyamoto 
T, Koizumi Y, Ichikawa K. Administration of recombinant human growth hormone normalizes GH-IGF1 axis 
and improves malnutrition-related disorders in patients with anorexia nervosa. Endocr J. 2007 
Apr;54(2):319-27. Epub 2007 Mar 6. Retraction in: Endocr J. 2009;56(5):726.  

301. Hill K, Bucuvalas J, McClain C, Kryscio R, Martini RT, Alfaro MP, Maloney M. Pilot study of growth 
hormone administration during the refeeding of malnourished anorexia nervosa patients. J Child Adolesc 
Psychopharmacol. 2000 Spring;10(1):3-8. 

 
Kidney failure/hemodialysis - adults  

302. Kopple JD, Cheung AK, Christiansen JS, Djurhuus CB, El Nahas M, Feldt-Rasmussen B, Mitch WE, 
Wanner C, Göthberg M, Ikizler TA. OPPORTUNITY&trade: a large-scale randomized clinical trial of growth 
hormone in hemodialysis patients. Nephrol Dial Transplant. 2011 Dec;26(12):4095-103 

303. Kober L, Rustom R, Wiedmann J, Kappelgaard AM, El Nahas M, Feldt-Rasmussen B. Cardiovascular 
effects of growth hormone in adult hemodialysis patients: results from a randomized controlled trial. 
Nephron Clin Pract. 2010;(3):c213-26.  

304. Feldt-Rasmussen B, Lange M, Sulowicz W, Gafter U, Lai KN, Wiedemann J, Christiansen JS, El Nahas M; 
APCD Study Group. Growth hormone treatment during hemodialysis in a randomized trial improves 
nutrition, quality of life, and cardiovascular risk. J Am Soc Nephrol. 2007 Jul;18(7):2161-71.  

305. Ericsson F + Filho JC, Lindgren BF. Growth hormone treatment in hemodialysis patients--a randomized, 
double-blind, placebo-controlled study. Scand J Urol Nephrol. 2004;38(4):340-7.  

306. Viidas U, Johannsson G, Mattson-Hultén L, Ahlmén J. Lipids, blood pressure and bone metabolism after 
growth hormone therapy in elderly hemodialysis patients. J Nephrol. 2003 Mar-Apr;16(2):231-7.  

307. Kotzmann H, Yilmaz N, Lercher P, Riedl M, Schmidt A, Schuster E, Kreuzer S, Geyer G, Frisch H, Hörl 
WH, Mayer G, Luger A. Differential effects of growth hormone therapy in malnourished hemodialysis 
patients. Kidney Int. 2001 Oct;60(4):1578-85.  

308. Hansen TB, Gram J, Jensen PB, Kristiansen JH, Ekelund B, Christiansen JS, Pedersen FB. Influence of 
growth hormone on whole body and regional soft tissue composition in adult patients on hemodialysis. A 
double-blind, randomized, placebo-controlled study. Clin Nephrol. 2000 Feb;53(2):99-107.  

309. Jensen PB, Ekelund B, Nielsen FT, Baumbach L, Pedersen FB, Oxhøj H. Changes in cardiac muscle 
mass and function in hemodialysis patients during growth hormone treatment. Clin Nephrol. 2000 
Jan;53(1):25-32.  

310. Johannsson G, Bengtsson BA, Ahlmén J. Double-blind, placebo-controlled study of growth hormone 
treatment in elderly patients undergoing chronic hemodialysis: anabolic effect and functional improvement. 
Am J Kidney Dis. 1999 Apr;33(4):709-17.  

311. Gram J, Hansen TB, Jensen PB, Christensen JH, Ladefoged S, Pedersen FB. The effect of recombinant 
human growth hormone treatment on bone and mineral metabolism in haemodialysis patients. Nephrol 
Dial Transplant. 1998 Jun;13(6):1529-34 

 
Cardiac failure - adults 

312. Fazio S, Palmieri EA, Affuso F + Cittadini A, Castellano G, Russo T, Ruvolo A, Napoli R, Saccà L. Effects 
of growth hormone on exercise capacity and cardiopulmonary performance in patients with chronic heart 
failure. J Clin Endocrinol Metab. 2007 Nov;92(11):4218-23. 

313. Ibe W, Saraste A, Lindemann S, Bruder S, Buerke M, Darius H, Pulkki K, Voipio-Pulkki LM. Cardiomyocyte 
apoptosis is related to left ventricular dysfunction and remodelling in dilated cardiomyopathy, but is not 
affected by growth hormone treatment. Eur J Heart Fail. 2007 Feb;9(2):160-7.  

314. Acevedo M, Corbalán R, Chamorro G, Jalil J, Nazzal C, Campusano C, Castro P. Administration of growth 
hormone to patients with advanced cardiac heart failure: effects upon left ventricular function, exercise 
capacity, and neurohormonal status. Int J Cardiol. 2003 Feb;87(2-3):185-91. 

315. Perrot A, Ranke MB, Dietz R, Osterziel KJ. Growth hormone treatment in dilated cardiomyopathy. J Card 
Surg. 2001 Mar-Apr;16(2):127-31.  

316. Napoli R, Guardasole V, Matarazzo M, Palmieri EA, Oliviero U, Fazio S, Saccà L. Growth hormone 
corrects vascular dysfunction in patients with chronic heart failure. J Am Coll Cardiol. 2002 Jan 2;39(1):90-
5.  

317. Osterziel KJ, Ranke MB, Strohm O, Dietz R. The somatotrophic system in patients with dilated 
cardiomyopathy: relation of insulin-like growth factor-1 and its alterations during growth hormone therapy 
to cardiac function. Clin Endocrinol (Oxf). 2000 Jul;53(1):61-8.  

318. Osterziel KJ, Bode-Böger SM, Strohm O, Ellmer AE, Bit-Avragim N, Hänlein D, Ranke MB, Dietz R, Böger 
RH. Role of nitric oxide in the vasodilator effect of recombinant human growth hormone in patients with 
dilated cardiomyopathy. Cardiovasc Res. 2000 Jan 14;45(2):447-53.  



16 
 

319. Isgaard J, Bergh CH, Caidahl K, Lomsky M, Hjalmarson A, Bengtsson BA. A placebo-controlled study of 
growth hormone in patients with congestive heart failure. Eur Heart J. 1998 Nov;19(11):1704-11 

320. Osterziel KJ, Strohm O, Schuler J, Friedrich M, Hänlein D, Willenbrock R, Anker SD, Poole-Wilson PA, 
Ranke MB, Dietz R. Randomised, double-blind, placebo-controlled trial of human recombinant growth 
hormone in patients with chronic heart failure due to dilated cardiomyopathy. Lancet. 1998 Apr 
25;351(9111):1233-7. 

 
Hypercholesterolemia - adults 

321. Tonstad S, Sundt E, Ose L, Hagve TA, Fruchart JC, Bard JM, Edén S. The effect of growth hormone on 
low-density lipoprotein cholesterol and lipoprotein (a) levels in familial hypercholesterolemia. Metabolism. 
1996 Nov;45(11):1415-21 

 
Burned - adults  

322. Chen GX, Han CM. [Influence of recombinant human growth hormone on the prognosis of patients with 
severe burns a prospective multi-center clinical trial]. Zhonghua Shao Shang Za Zhi. 2005 Oct;21(5):347-
9.  

323. Lu CJ, Lin C, Xu JJ, Zhang P, Cao GZ, Hong BS. The influence of combined supplementation of glutamine 
and recombinant human growth hormone on the protein metabolism in severely burned patients. 
Zhonghua Shao Shang Za Zhi. 2004 Aug;20(4):220-2 

324. Chai J, Hao D, Wu Y, Shen C, Guo Z, Sheng Z. Severely burned patients after surgery: recombinant 
human growth hormone therapy its metabolic effects. Zhonghua Wai Ke Za Zhi. 2002 Feb;40(2):107-11.  

325. Losada F + García-Luna PP, Gómez-Cía T, Garrido M, Pereira JL, Marín F + Astorga R. Effects of human 
recombinant growth hormone on donor-site healing in burned adults. World J Surg. 2002 Jan;26(1):2-8.  

326. Liu Q, Deng S, Wang Y. [Mechanism of recombinant human growth hormone accelerating burn wound 
healing in burn patients]. Zhonghua Shao Shang Za Zhi. 2000 Feb;16(1):22-5.  

327. Chen H, Lai W, Xie J. [The study of growth hormone on wound healing rate in adult burns]. Zhonghua 
Zheng Xing Shao Shang Wai Ke Za Zhi. 1999 May;15(3):214-7.  

328. Pelzer M, Hartmann B, Blome-Eberwein S, Raff T, Germann G. [Effect of recombinant growth hormone on 
wound healing in severely burned adults. A placebo-controlled, randomized double-blind phase II study]. 
Chirurg. 2000 Nov;71(11):1352-8. 

329. Sun Y, Zhou Y, Jiang Z. [The effect of growth hormone on wound healing rate in adult burns]. Zhonghua 
Zheng Xing Shao Shang Wai Ke Za Zhi. 1998 Jul;14(4):277-80.  

330. Hansen PS, Kassem M, Brixen K, Klausen IC, Mosekilde L, Faergeman O. Effect of short-term treatment 
with recombinant human growth hormone on lipids and lipoproteins in women and men without growth 
hormone disturbances. Metabolism. 1995 Jun;44(6):725-9 

331. Fleming RY, Rutan RL, Jahoor F + Barrow RE, Wolfe RR, Herndon DN. Effect of recombinant human 
growth hormone on catabolic hormones and free fatty acids following thermal injury. J Trauma. 1992 
Jun;32(6):698-702; discussion 702-3. 

332. Gore DC, Honeycutt D, Jahoor F + Rutan T, Wolfe RR, Herndon DN. Effect of exogenous growth hormone 
on glucose utilization in burn patients. J Surg Res. 1991 Dec;51(6):518-23.  

333. Gore DC, Honeycutt D, Jahoor F + Wolfe RR, Herndon DN. Effect of exogenous growth hormone on 
whole-body and isolated-limb protein kinetics in burned patients. Arch Surg. 1991 Jan;126(1):38-43. 

 
Surgery - adults 

334. Zhang MM, Zheng YM, He T, Zhou Y, Qian K, Wu XT. [Impact of growth hormone with hypocaloric 
nutrition on nitrogen balance and blood glucose in patients after gastrointestinal operation]. Zhonghua Wei 
Chang Wai Ke Za Zhi. 2008 Jan;11(1):50-3 

335. Qian K, Wan Z, Hao LS, Zhang MM, Zhou Y, Wu XT. Effects of short-term application of low-dose growth 
hormone on trace element metabolism and blood glucose in surgical patients. World J Gastroenterol. 2007 
Dec 14;13(46):6259-63 

336. Zhang MM, Wu XT, Zhou Y, Qian K, Zheng YM. Short-term application of low-dose growth hormone in 
surgical patients: effects on nitrogen balance and blood glucose. World J Gastroenterol. 2007 Jan 
21;13(3):452-6. 

337. Zhang MM, Wu XT, Luo T, Qian K, Yang G. Effect of growth hormone combined with nutritional support on 
postoperative fatigue syndrome in patients after abdominal operations. Sichuan Da Xue Xue Bao Yi Xue 
Ban. 2006 Nov;37(6):913-5.  

338. Sevette A, Smith RC, Aslani A, Kee AJ, Hansen R, Barratt SM, Baxter RC. Does growth hormone allow 
more efficient nitrogen sparing in postoperative patients requiring parenteral nutrition? A double-blind, 
placebo-controlled randomized trial. Clin Nutr. 2005 Dec;24(6):943-55.  

339. Decker D, Springer W, Tolba R, Lauschke H, Hirner A, von Ruecker A. Perioperative treatment with 
human growth hormone down-regulates apoptosis and increases superoxide production in PMN from 
patients undergoing infrarenal abdominal aortic aneurysm repair. Growth Horm IGF Res. 2005 
Jun;15(3):193-9.  



17 
 

340. Hedström M, Sääf M, Brosjö E, Hurtig C, Sjöberg K, Wesslau A, Dalén N. Positive effects of short-term 
growth hormone treatment on lean body mass and BMC after a hip fracture: a double-blind placebo-
controlled pilot study in 20 patients. Acta Orthop Scand. 2004 Aug;75(4):394-401.  

341. Bell W, Davies JS, Evans WD, Scanlon MF + Mullen R. Somatic characteristics and cardiovascular risk 
factors in growth hormone deficiency: a randomized, double-blind, placebo-controlled study of the effect of 
treatment with recombinant human growth hormone. Am J Hum Biol. 2004 Sep-Oct;16(5):533-43. 

342. Yeo AL, Levy D, Martin FC, Sönksen P, Sturgess I, Wheeler MM, Young A. Frailty and the biochemical 
effects of recombinant human growth hormone in women after surgery for hip fracture. Growth Horm IGF 
Res. 2003 Dec;13(6):361-70. 

343. Liu W, Jiang Z, Wang X, Shu H, Cui W, Wilmore DW. Impact of perioperative treatment of recombinant 
human growth hormone on cell immune function and intestinal barrier function: randomized, double-blind, 
controlled trial. World J Surg. 2003 Apr;27(4):412-5.  

344. Weissberger AJ, Anastasiadis AD, Sturgess I, Martin FC, Smith MA, Sönksen PH. Recombinant human 
growth hormone treatment in elderly patients undergoing elective total hip replacement. Clin Endocrinol 
(Oxf). 2003 Jan;58(1):99-107.  

345. Mao Z, Chen R, Zhao L. [Effect of recombinant human growth hormone on postoperative fatigue syndrome 
in patients after cardiac operations]. Zhonghua Yi Xue Za Zhi. 2002 Jun 10;82(11):762-5.  

346. Kolstad O, Jenssen TG, Ingebretsen OC, Vinnars E, Revhaug A. Combination of recombinant human 
growth hormone and glutamine-enriched total parenteral nutrition to surgical patients: effects on circulating 
amino acids. Clin Nutr. 2001 Dec;20(6):503-10.  

347. Zarkesh-Esfahani SH, Kolstad O, Metcalfe RA, Watson PF + von Laue S, Walters S, Revhaug A, 
Weetman AP, Ross RJ. High-dose growth hormone does not affect proinflammatory cytokine (tumor 
necrosis factor-alpha, interleukin-6, and interferon-gamma) release from activated peripheral blood 
mononuclear cells or after minimal to moderate surgical stress. J Clin Endocrinol Metab. 2000 
Sep;85(9):3383-90.  

348. Tacke J, Bolder U, Herrmann A, Berger G, Jauch KW. Long-term risk of gastrointestinal tumor recurrence 
after postoperative treatment with recombinant human growth hormone. JPEN J Parenter Enteral Nutr. 
2000 May-Jun;24(3):140-4. 

349. Barry MC, Mealy K, O'Neill S, Hughes A, McGee H, Sheehan SJ, Burke PE, Bouchier-Hayes D. 
Nutritional, respiratory, and psychological effects of recombinant human growth hormone in patients 
undergoing abdominal aortic aneurysm repair. JPEN J Parenter Enteral Nutr. 1999 May-Jun;23(3):128-35.  

350. Kissmeyer-Nielsen P, Jensen MB, Laurberg S. Perioperative growth hormone treatment and functional 
outcome after major abdominal surgery: a randomized, double-blind, controlled study. Ann Surg. 1999 
Feb;229(2):298-302.  

351. Møller J, Jensen MB, Frandsen E, Møller N, Kissmeyer P, Laurberg S. Growth hormone treatment 
improves body fluid distribution in patients undergoing elective abdominal surgery. Clin Endocrinol (Oxf). 
1998 Nov;49(5):597-602.  

352. Barry MC, Mealy K, Sheehan SJ, Burke PE, Cunningham AJ, Leahy A, Bouchier Hayes D. The effects of 
recombinant human growth hormone on cardiopulmonary function in elective abdominal aortic aneurysm 
repair. Eur J Vasc Endovasc Surg. 1998 Oct;16(4):311-9.  

353. Jensen MB, Kissmeyer-Nielsen P, Laurberg S. Perioperative growth hormone treatment increases 
nitrogen and fluid balance and results in short-term and long-term conservation of lean tissue mass. Am J 
Clin Nutr. 1998 Oct;68(4):840-6. 

354. He G, Jiang Z, Yang N, Shu H, Wilmore DW. [Effect of recombinant growth hormone on amino acids 
metabolism in blood and urine after major operation]. Zhongguo Yi Xue Ke Xue Yuan Xue Bao. 1997 
Jun;19(3):192-6.  

355. Mealy K, Barry M, O'Mahony L, Sheehan S, Burke P, McCormack C, Whitehead AS, Bouchier-Hayes D. 
Effects of human recombinant growth hormone (rhGH) on inflammatory responses in patients undergoing 
abdominal aortic aneurysm repair. Intensive Care Med. 1998 Feb;24(2):128-31.  

356. Vara-Thorbeck R, Ruiz-Requena E, Guerrero-Fernández JA. Effects of human growth hormone on the 
catabolic state after surgical trauma. Horm Res. 1996;45(1-2):55-60.  

357. Vara-Thorbeck R, Guerrero JA, Ruiz-Requena E, García-Carriazo M. Can the use of growth hormone 
reduce the postoperative fatigue syndrome? World J Surg. 1996 Jan;20(1):81-6; discussion 86-7.  

358. Wong WK, Soo KC, Nambiar R, Tan YS, Yo SL, Tan IK. The effect of recombinant growth hormone on 
nitrogen balance in malnourished patients after major abdominal surgery. Aust N Z J Surg. 1995 
Feb;65(2):109-13.  

359. Jiang Z, He G, Wang X, Yang N, Wilmore DW. [The effect of nutrition support and recombinant growth 
hormone on body composition and muscle function in postoperative patients]. Zhongguo Yi Xue Ke Xue 
Yuan Xue Bao. 1994 Dec;16(6):443-7.  

360. Tacke J, Bolder U, Löhlein D. Improved cumulated nitrogen balance after administration of recombinant 
human growth hormone in patients undergoing gastrointestinal surgery. Infusionsther Transfusionsmed. 
1994 Feb;21(1):24-9.( Adult (40-75 years old) 

361. Gottardis M, Gruber E, Benzer A, Murr C, Schmoigl C, Hackl JM, Balogh D. [Effects of short-term 
application of recombinant human growth hormone on urea production rate in patients in the early 
postoperative phase]. Infusionsther Transfusionsmed. 1993 Aug;20(4):142-7.  



18 
 

362. Vara-Thorbeck R, Guerrero JA, Rosell J, Ruiz-Requena E, Capitán JM. Exogenous growth hormone: 
effects on the catabolic response to surgically produced acute stress and on postoperative immune 
function. World J Surg. 1993 Jul-Aug;17(4):530-7; discussion 537-8.  

363. Mjaaland M, Unneberg K, Larsson J, Nilsson L, Revhaug A. Growth hormone after abdominal surgery 
attenuated forearm glutamine, alanine, 3-methylhistidine, and total amino acid efflux in patients receiving 
total parenteral nutrition. Ann Surg. 1993 Apr;217(4):413-22.  

364. Mjaaland M, Unneberg K, Bjøro T, Revhaug A. Growth hormone treatment after abdominal surgery 
decreased carbohydrate oxidation and increased fat oxidation in patients with total parenteral nutrition. 
Metabolism. 1993 Feb;42(2):185-90. 

365. Hammarqvist F + Strömberg C, von der Decken A, Vinnars E, Wernerman J. Biosynthetic human growth 
hormone preserves both muscle protein synthesis and the decrease in muscle-free glutamine, and 
improves whole-body nitrogen economy after operation. Ann Surg. 1992 Aug;216(2):184-91.  

366. Piccolboni D, de Vincentiis L, Guerriero G, Belli A, Romano L, Zofra S, Maglione A, de Vincentiis E. 
Nutritional and hormonal effects of biosynthetic human growth hormone in surgical patients on total 
parenteral nutrition. Nutrition. 1991 May-Jun;7(3):177-84.  

367. Mjaaland M, Unneberg K, Hotvedt R, Revhaug A. Nitrogen retention caused by growth hormone in 
patients undergoing gastrointestinal surgery with epidural analgesia and parenteral nutrition. Eur J Surg. 
1991 Jan;157(1):21-7.  

368. Mjaaland M, Unneberg K, Hotvedt R, Revhaug A. Nitrogen retention caused by growth hormone in 
patients undergoing gastrointestinal surgery with epidural analgesia and parenteral nutrition. Eur J Surg. 
1991 Jan;157(1):21-7.  

369. Jiang ZM, He GZ, Zhang SY, Wang XR, Yang NF + Zhu Y, Wilmore DW. Low-dose growth hormone and 
hypocaloric nutrition attenuate the protein-catabolic response after major operation. Ann Surg. 1989 
Oct;210(4):513-24; discussion 524-5.  

370. Ponting GA, Halliday D, Teale JD, Sim AJ. Postoperative positive nitrogen balance with intravenous 
hyponutrition and growth hormone. Lancet. 1988 Feb 27;1(8583):438-40 

371. Ward HC, Halliday D, Sim AJ. Protein and energy metabolism with biosynthetic human growth hormone 
after gastrointestinal surgery. Ann Surg. 1987 Jul;206(1):56-61. 

 
Trauma - adults  

372. High WM Jr, Briones-Galang M, Clark JA, Gilkison C, Mossberg KA, Zgaljardic DJ, Masel BE, Urban RJ. 
Effect of growth hormone replacement therapy on cognition after traumatic brain injury. J Neurotrauma. 
2010 Sep;27(9):1565-75.  

373. Duska F + Fric M, Waldauf P, Pazout J, Andel M, Mokrejs P, Tůma P, Pachl J. Frequent intravenous 
pulses of growth hormone together with glutamine supplementation in prolonged critical illness after 
multiple trauma: effects on nitrogen balance, insulin resistance, and substrate oxidation. Crit Care Med. 
2008 Jun;36(6):1707-13.  

374. Duska F + Fric M, Pazout J, Waldauf P, Tůma P, Pachl J. Frequent intravenous pulses of growth hormone 
together with alanylglutamine supplementation in prolonged critical illness after multiple trauma: effects on 
glucose control, plasma IGF-I and glutamine. Growth Horm IGF Res. 2008 Feb;18(1):82-7. 

375. Hatton J, Kryscio R, Ryan M, Ott L, Young B. Systemic metabolic effects of combined insulin-like growth 
factor-I and growth hormone therapy in patients who have sustained acute traumatic brain injury. J 
Neurosurg. 2006 Dec;105(6):843-52. 

376. Behrman SW, Kudsk KA, Brown RO, Vehe KL, Wojtysiak SL. The effect of growth hormone on nutritional 
markers in enterally fed immobilized trauma patients. JPEN J Parenter Enteral Nutr. 1995 Jan-
Feb;19(1):41-6.  

377. Roth E, Valentini L, Semsroth M, Hölzenbein T, Winkler S, Blum WF + Ranke MB, Schemper M, 
Hammerle A, Karner J. Resistance of nitrogen metabolism to growth hormone treatment in the early phase 
after injury of patients with multiple injuries. J Trauma. 1995 Jan;38(1):136-41. 

 
HIV/AIDS - adults 

378. Kotler DP, He Q, Engelson ES, Albu JB, Glesby MJ. The effect of recombinant human growth hormone 
with or without rosiglitazone on hepatic fat content in HIV-1 infected individuals; a randomized clinical trial. 
Antivir Ther. 2014 Dec 23 [Epub ahead of print] 

379. Herasimtschuk AA, Hansen BR, Langkilde A, Moyle GJ, Andersen O, Imami N. Low-dose growth hormone 
for 40 weeks induces HIV-1-specific T cell responses in patients on effective combination anti-retroviral 
therapy. Clin Exp Immunol. 2013 Sep;173(3):444-53.  

380. Glesby MJ, Albu J, Chiu YL, Ham K, Engelson E, He Q, Muthukrishnan V, Ginsberg HN, Donovan D, Ernst 
J, Lesser M, Kotler DP. Recombinant human growth hormone and rosiglitazone for abdominal fat 
accumulation in HIV-infected patients with insulin resistance: a randomized, double-blind, placebo-
controlled, factorial trial. PLoS One. 2013 Apr 12;8(4):e61160. (3 mg/day) 

381. Hansen BR, Haugaard SB, Jensen FK, Jensen JE, Andresen L, Iversen J, Andersen O. Long-term high-
physiological-dose growth hormone reduces intra-abdominal fat in HIV-infected patients with a neutral 
effect on glucose metabolism. HIV Med. 2010 Apr;11(4):266-75.  



19 
 

382. Hansen BR, Kolte L, Haugaard SB, Dirksen C, Jensen FK, Ryder LP, Sørensen AL, Flyvbjerg A, Nielsen 
SD, Andersen O. Improved thymic index, density and output in HIV-infected patients following low-dose 
growth hormone therapy: a placebo controlled study. AIDS. 2009 Oct 23;23(16):2123-31.  

383. Herasimtschuk AA, Westrop SJ, Moyle GJ, Downey JS, Imami N. Effects of recombinant human growth 
hormone on HIV-1-specific T-cell responses, thymic output and proviral DNA in patients on HAART: 48-
week follow-up. J Immune Based Ther Vaccines. 2008 Oct 31;6:7. doi: 10.1186/1476-8518-6-7.  

384. Lo J, You SM, Canavan B, Liebau J, Beltrani G, Koutkia P, Hemphill L, Lee H, Grinspoon S. Low-dose 
physiological growth hormone in patients with HIV and abdominal fat accumulation: a randomized 
controlled trial. JAMA. 2008 Aug 6;300(5):509-19.  

385. Grunfeld C, Thompson M, Brown SJ, Richmond G, Lee D, Muurahainen N, Kotler DP; Study 24380 
Investigators Group. Recombinant human growth hormone to treat HIV-associated adipose redistribution 
syndrome: 12 week induction and 24-week maintenance therapy. J Acquir Immune Defic Syndr. 2007 Jul 
1;45(3):286-97.(4 mg/day) 

386. Esposito JG, Thomas SG, Kingdon L, Ezzat S. Comparison of body composition assessment methods in 
patients with human immunodeficiency virus-associated wasting receiving growth hormone. J Clin 
Endocrinol Metab. 2006 Aug;91(8):2952-9.(6 mg/day) 

387. Evans WJ, Kotler DP, Staszewski S, Griffin GE, Isgaard J, Gertner JM, O'Brien F + Svanberg E. Effect of 
recombinant human growth hormone on exercise capacity in patients with HIV-associated wasting on 
HAART. AIDS Read. 2005 Jun;15(6):301-3,306-8, 310, 314.  

388. Esposito JG, Thomas SG, Kingdon L, Ezzat S. Anabolic growth hormone action improves submaximal 
measures of physical performance in patients with HIV-associated wasting. Am J Physiol Endocrinol 
Metab. 2005 Sep;289(3):E494-503. 

389. Esposito JG, Thomas SG, Kingdon L, Ezzat S. Growth hormone treatment improves  peripheral muscle 
oxygen extraction-utilization during exercise in patients with  human immunodeficiency virus-associated 
wasting: a randomized controlled trial. J Clin Endocrinol Metab. 2004 Oct;89(10):5124-31.  

390. Moyle GJ, Daar ES, Gertner JM, Kotler DP, Melchior JC, O'brien F + Svanberg E; Serono 9037 Study 
Team. Growth hormone improves lean body mass, physical performance, and quality of life in subjects 
with HIV-associated weight loss or wasting on highly active antiretroviral therapy. J Acquir Immune Defic 
Syndr.2004 Apr 1;35(4):367-75. (3 to 6 mg/day) 

391. Kotler DP, Muurahainen N, Grunfeld C, Wanke C, Thompson M, Saag M, Bock D, Simons G, Gertner JM; 
Serostim in Adipose Redistribution Syndrome Study Group. Effects of growth hormone on abnormal 
visceral adipose tissue accumulation and dyslipidemia in HIV-infected patients. J Acquir Immune Defic 
Syndr. 2004 Mar 1;35(3):239-52. Erratum in: J Acquir Immune Defic Syndr. 2006 Nov 1;43(3):381.(4 
mg/day) 

392. Pires A, Pido-Lopez J, Moyle G, Gazzard B, Gotch F + Imami N. Enhanced T-cell maturation, 
differentiation and function in HIV-1-infected individuals after growth hormone and highly active 
antiretroviral therapy. Antivir Ther. 2004 Feb;9(1):67-75.  

393. Tai VW, Schambelan M, Algren H, Shayevich C, Mulligan K. Effects of recombinant human growth 
hormone on fat distribution in patients with human immunodeficiency virus-associated wasting. Clin Infect 
Dis. 2002 Nov 15;35(10):1258-62. (4 to 8 mg/day) 

394. Paton NI, Newton PJ, Sharpstone DR, Ross HM, Cotton J, Calder AG, Milne E, Elia M, Shah S, Engrand 
P, Macallan DC, Gazzard BG, Griffin GE. Short-term growth hormone administration at the time of 
opportunistic infections in HIV-positive patients. AIDS. 1999 Jul 9;13(10):1195-202.  

395. Mulligan K, Tai VW, Schambelan M. Effects of chronic growth hormone treatment on energy intake and 
resting energy metabolism in patients with human immunodeficiency virus-associated wasting--a clinical 
research center study. J Clin Endocrinol Metab. 1998 May;83(5):1542-7.  

396. Schambelan M, Mulligan K, Grunfeld C, Daar ES, LaMarca A, Kotler DP, Wang J,  Bozzette SA, 
Breitmeyer JB. Recombinant human growth hormone in patients with HIV-associated wasting. A 
randomized, placebo-controlled trial. Serostim Study Group. Ann Intern Med. 1996 Dec 1;125(11):873-82. 
(6 mg/day) 

397. Waters D, Danska J, Hardy K, Koster F + Qualls C, Nickell D, Nightingale S, Gesundheit N, Watson D, 
Schade D. Recombinant human growth hormone, insulin-like growth factor 1, and combination therapy in 
AIDS-associated wasting. A randomized, double-blind, placebo-controlled trial. Ann Intern Med. 1996 Dec 
1;125(11):865-72. (10 mg/day) 

398. Ellis KJ, Lee PD, Pivarnik JM, Bukar JG, Gesundheit N. Changes in body composition of human 
immunodeficiency virus-infected males receiving insulin-like growth factor I and growth hormone. J Clin 
Endocrinol Metab. 1996 Aug;81(8):3033-8. 

399. Lee PD, Pivarnik JM, Bukar JG, Muurahainen N, Berry PS, Skolnik PR, Nerad JL, Kudsk KA, Jackson L, 
Ellis KJ, Gesundheit N. A randomized, placebo-controlled trial of combined insulin-like growth factor I and 
low dose growth hormone therapy for wasting associated with human immunodeficiency virus infection. J 
Clin Endocrinol Metab. 1996 Aug;81(8):2968-75. Erratum in: J Clin Endocrinol Metab 1996 
Oct;81(10):3696. 

 
Infection sepsis- adults 

400. Voerman HJ, van Schijndel RJ, Groeneveld AB, de Boer H, Nauta JP, van der Veen EA, Thijs LG. Effects 
of recombinant human growth hormone in patients with severe sepsis. Ann Surg. 1992 Dec;216(6):648-55 



20 
 

 
Cancer/cachexia- adults 

401. Sirohi B, Powles R, Morgan G, Treleaven J, Kulkarni S, Horton C, Saso R, Rolfe D, Cook G, Shaw C, 
Wass J. Use of physiological doses of human growth hormone in hematological patients receiving 
intensive chemotherapy promotes hematopoietic recovery: a double-blind randomized, placebo-controlled 
study. Bone Marrow Transplant. 2007 Jan;39(2):115-20. 

 
Osteopenia, osteoporosis- adults 

402. Krantz E, Trimpou P, Landin-Wilhelmsen K. Effect of Growth Hormone Treatment on Fractures and Quality 
of Life in Postmenopausal Osteoporosis: A 10-Year Follow-Up Study. J Clin Endocrinol Metab. 2015 
Sep;100(9):3251-9. 

403. Landin-Wilhelmsen K, Nilsson A, Bosaeus I, Bengtsson BA. Growth hormone increases bone mineral 
content in postmenopausal osteoporosis: a randomized placebo-controlled trial. J Bone Miner Res. 2003 
Mar;18(3):393-405.  

404. Sääf M, Hilding A, Thorën M, Troell S, Hall K. Growth hormone treatment of osteoporotic postmenopausal 
women - a one-year placebo-controlled study. Eur J Endocrinol. 1999 May;140(5):390-9.  

405. Kassem M, Brixen K, Mosekilde L, Blum WF + Flyvbjerg A. Effects of growth hormone treatment on serum 
levels of insulin-like growth factors (IGFs) and IGF binding proteins 1-4 in postmenopausal women. Clin 
Endocrinol (Oxf). 1998 Dec;49(6):747-56.  

406. Holloway L, Kohlmeier L, Kent K, Marcus R. Skeletal effects of cyclic recombinant human growth hormone 
and salmon calcitonin in osteopenic postmenopausal women. J Clin Endocrinol Metab. 1997 
Apr;82(4):1111-7. 

407. Gonnelli S, Cepollaro C, Montomoli M, Gennari L, Montagnani A, Palmieri R, Gennari C. Treatment of 
post-menopausal osteoporosis with recombinant human growth hormone and salmon calcitonin: a placebo 
controlled study. Clin Endocrinol (Oxf). 1997 Jan;46(1):55-61.  

408. Brixen K, Kassem M, Nielsen HK, Loft AG, Flyvbjerg A, Mosekilde L. Short-term treatment with growth 
hormone stimulates osteoblastic and osteoclastic activity in osteopenic postmenopausal women: a dose 
response study. J Bone Miner Res. 1995 Dec;10(12):1865-74.  

409. Erdtsieck RJ, Pols HA, Valk NK, van Ouwerkerk BM, Lamberts SW, Mulder P, Birkenhäger JC. Treatment 
of post-menopausal osteoporosis with a combination of growth hormone and pamidronate: a placebo 
controlled trial. Clin Endocrinol (Oxf). 1995 Nov;43(5):557-65.  

410. Clemmesen B, Overgaard K, Riis B, Christiansen C. Human growth hormone and growth hormone 
releasing hormone: a double-masked, placebo-controlled study of their effects on bone metabolism in 
elderly women. Osteoporos Int. 1993 Dec;3(6):330-6. 

 
Bone fractures - adults 

411. Krusenstjerna-Hafstrøm T, Rasmussen MH, Raschke M, Govender S, Madsen J, Christiansen JS. 
Biochemical markers of bone turnover in tibia fracture patients randomly assigned to growth hormone (GH) 
or placebo injections: Implications for detection of GH abuse. Growth Horm IGF Res. 2011 Dec;21(6):331-
5.  

412. Raschke M, Rasmussen MH, Govender S, Segal D, Suntum M, Christiansen JS. Effects of growth 
hormone in patients with tibial fracture: a randomised, double-blind, placebo-controlled clinical trial. Eur J 
Endocrinol. 2007 Mar;156(3):341-51 

 
Fibromyalgia rheumatoid disorder - adults 

413. Cuatrecasas G, Alegre C, Fernandez-Solà J, Gonzalez MJ, Garcia-Fructuoso F + Poca-Dias V, Nadal A, 
Cuatrecasas G, Navarro F + Mera A, Lage M, Peinó R, Casanueva F + Liñan C, Sesmilo G, Coves MJ, 
Izquierdo JP, Alvarez I, Granados E, Puig-Domingo M. Growth hormone treatment for sustained pain 
reduction and improvement in quality of life in severe fibromyalgia. Pain. 2012 Jul;153(7):1382-9. 

414. Cuatrecasas G, Riudavets C, Güell MA, Nadal A. Growth hormone as concomitant  treatment in severe 
fibromyalgia associated with low IGF-1 serum levels. A pilot study. BMC Musculoskelet Disord. 2007 Nov 
30;8:119.  

415. Bennett RM, Clark SC, Walczyk J. A randomized, double-blind, placebo-controlled study of growth 
hormone in the treatment of fibromyalgia. Am J Med. 1998 Mar;104(3):227-31. 

 
Psychiatric disease - adults 

416. Moorkens G, Wynants H, Abs R. Effect of growth hormone treatment in patients with chronic fatigue 
syndrome: a preliminary study. Growth Horm IGF Res. 1998 Apr;8 Suppl B:131-3. 

 
Myopathy/Neurodeg. disorders - adults 



21 
 

417. Saccà F + Quarantelli M, Rinaldi C, Tucci T, Piro R, Perrotta G, Carotenuto B, Marsili A, Palma V, De 
Michele G, Brunetti A, Brescia Morra V, Filla A, Salvatore M. A randomized controlled clinical trial of 
growth hormone in amyotrophic lateral sclerosis: clinical, neuroimaging, and hormonal results. J Neurol. 
2012 Jan;259(1):132-8.  

418. Holmberg B, Johansson JO, Poewe W, Wenning G, Quinn NP, Mathias C, Tolosa E, Cardozo A, Dizdar N, 
Rascol O, Slaoui T; Growth-Hormone MSA Study Group; European MSA Study Group. Safety and 
tolerability of growth hormone therapy in multiple system atrophy: a double-blind, placebo-controlled study. 
Mov Disord. 2007 Jun 15;22(8):1138-44.  

419. Cittadini A, Ines Comi L, Longobardi S, Rocco Petretta V, Casaburi C, Passamano L, Merola B, Durante-
Mangoni E, Saccà L, Politano L. A preliminary randomized study of growth hormone administration in 
Becker and Duchenne muscular dystrophies. Eur Heart J. 2003 Apr;24(7):664-72.  

420. Smith RA, Melmed S, Sherman B, Frane J, Munsat TL, Festoff BW. Recombinant growth hormone 
treatment of amyotrophic lateral sclerosis. Muscle Nerve. 1993 Jun;16(6):624-33. 

 
Liver and Crohn’s disease - adults 

421. Hannon TS, DiMeglio LA, Pfefferkorn MD, Carroll AE, Denne SC. Effects of recombinant human growth 
hormone on protein turnover in the fasting and fed state in adolescents with Crohn disease. J Pediatr 
Endocrinol Metab.2011;24(9-10):633-40.  

422. Slonim AE, Bulone L, Damore MB, Goldberg T, Wingertzahn MA, McKinley MJ. A preliminary study of 
growth hormone therapy for Crohn's disease. N Engl J Med. 2000 Jun 1;342(22):1633-7.  

423. Donaghy A, Ross R, Wicks C, Hughes SC, Holly J, Gimson A, Williams R. Growth hormone therapy in 
patients with cirrhosis: a pilot study of efficacy and safety. Gastroenterology. 1997 Nov;113(5):1617-22. 

 
Short bowel syndrome - adults 

424. Seguy D, Darmaun D, Duhamel A, Thuillier F + Cynober L, Cortot A, Gottrand F + Messing B. Growth 
hormone enhances fat-free mass and glutamine availability in patients with short-bowel syndrome: an 
ancillary double-blind, randomized crossover study. Am J Clin Nutr. 2014 Sep;100(3):850-8.  

425. Tangpricha V, Luo M, Fernández-Estívariz C, Gu LH, Bazargan N, Klapproth JM, Sitaraman SV, Galloway 
JR, Leader LM, Ziegler TR. Growth hormone favorably affects bone turnover and bone mineral density in 
patients with short bowel syndrome undergoing intestinal rehabilitation. JPEN J Parenter Enteral Nutr. 
2006 Nov-Dec;30(6):480-6.  

426. Byrne TA, Wilmore DW, Iyer K, Dibaise J, Clancy K, Robinson MK, Chang P, Gertner JM, Lautz D. Growth 
hormone, glutamine, and an optimal diet reduces parenteral nutrition in patients with short bowel 
syndrome: a prospective, randomized, placebo-controlled, double-blind clinical trial. Ann Surg. 2005 
Nov;242(5):655-61.  

427. Seguy D, Vahedi K, Kapel N, Souberbielle JC, Messing B. Low-dose growth hormone in adult home 
parenteral nutrition-dependent short bowel syndrome patients: a positive study. Gastroenterology. 2003 
Feb;124(2):293-302 

428. Jeppesen PB, Szkudlarek J, Høy CE, Mortensen PB. Effect of high-dose growth hormone and glutamine 
on body composition, urine creatinine excretion, fatty acid absorption, and essential fatty acids status in 
short bowel patients: a randomized, double-blind, crossover, placebo-controlled study. Scand J 
Gastroenterol. 2001 Jan;36(1):48-54.  

429. Szkudlarek J, Jeppesen PB, Mortensen PB. Effect of high dose growth hormone with glutamine and no 
change in diet on intestinal absorption in short bowel patients: a randomised, double blind, crossover, 
placebo controlled study. Gut. 2000 Aug;47(2):199-205.  

430. Scolapio JS. Effect of growth hormone, glutamine, and diet on body composition in short bowel syndrome: 
a randomized, controlled study. JPEN J Parenter Enteral Nutr. 1999 Nov-Dec;23(6):309-12 

431. Ellegård E, Ellegård L. Nasal airflow in growth hormone treatment. Rhinology. 1998 Jun;36(2):66-8.  
432. Scolapio JS, Camilleri M, Fleming CR, Oenning LV, Burton DD, Sebo TJ, Batts KP, Kelly DG. Effect of 

growth hormone, glutamine, and diet on adaptation in short-bowel syndrome: a randomized, controlled 
study. Gastroenterology. 1997 Oct;113(4):1074-81.  

433. Ellegård L, Bosaeus I, Nordgren S, Bengtsson BA. Low-dose recombinant human growth hormone 
increases body weight and lean body mass in patients with short bowel syndrome. Ann Surg. 1997 
Jan;225(1):88-96. 

 
Respiratory diseases - adults 

434. Burdet L, de Muralt B, Schutz Y, Pichard C, Fitting JW. Administration of growth hormone to underweight 
patients with chronic obstructive pulmonary disease. A prospective, randomized, controlled study. Am J 
Respir Crit Care Med. 1997 Dec;156(6):1800-6. 

435. Pape GS, Friedman M, Underwood LE, Clemmons DR. The effect of growth hormone on weight gain and 
pulmonary function in patients with chronic obstructive lung disease. Chest. 1991 Jun;99(6):1495-500. 

 
Critical illness - adults 



22 
 

436. Takala J, Ruokonen E, Webster NR, Nielsen MS, Zandstra DF + Vundelinckx G, Hinds CJ. Increased 
mortality associated with growth hormone treatment in critically ill adults. N Engl J Med. 1999 Sep 
9;341(11):785-92.  

437. Voerman BJ, Strack van Schijndel RJ, Groeneveld AB, de Boer H, Nauta JP, Thijs LG. Effects of human 
growth hormone in critically ill nonseptic patients: results from a prospective, randomized, placebo-
controlled trial. Crit Care Med. 1995 Apr;23(4):665-73.  

438. Voerman BJ, Strack van Schijndel RJ, de Boer H, Groeneveld AB, Nauta JP, van der Veen EA, Thijs LG. 
Effects of human growth hormone on fuel utilization and mineral balance in critically ill patients on full 
intravenous nutritional support. J Crit Care. 1994 Sep;9(3):143-50. 

 
Parenteral nutrition- adults  

439. Ponting GA, Ward HC, Halliday D, Sim AJ. Protein and energy metabolism with biosynthetic human growth 
hormone in patients on full intravenous nutritional support. JPEN J Parenter Enteral Nutr. 1990 Sep-
Oct;14(5):437-41. 

 
Oligospermia, hypogonadism -adults 

440. Anapliotou MG, Evagellou E, Kastanias I, Liparaki M, Psara P, Goulandris N. Effect of growth hormone 
cotreatment with human chorionic gonadotropin in testicular steroidogenesis and seminal insulin-like 
growth factor-1 in oligozoospermia. Fertil Steril. 1996 Aug;66(2):305-11.  

441. Ovesen P, Jørgensen JO, Ingerslev J, Ho KK, Orskov H, Christiansen JS. Growth hormone treatment of 
subfertile males. Fertil Steril. 1996 Aug;66(2):292-8. 

442. Cotreatment with growth hormone and gonadotropin for ovulation induction in hypogonadotropic patients: 
a prospective, randomized, placebo-controlled, dose-response study. European and Australian Multicenter 
Study. Fertil Steril. 1995 Nov;64(5):917-23.  [No authors listed] 

 
Poor responders to IVF (in vitro fertilization).  

443. Tesarik J, Hazout A, Mendoza C. Improvement of delivery and live birth rates after ICSI in women aged 
>40 years by ovarian co-stimulation with growth hormone. Hum Reprod. 2005 Sep;20(9):2536-41.  

444. Rabinovici J, Cataldo NA, Dandekar P, Rosenthal SM, Gargosky SE, Gesundheit N, Martin MC. Adjunctive 
growth hormone during ovarian hyperstimulation increases levels of insulin-like growth factor binding 
proteins in follicular fluid: a randomized, placebo-controlled, cross-over study. J Clin Endocrinol Metab. 
1997 Apr;82(4):1171-6.  

445. Suikkari A, MacLachlan V, Koistinen R, Seppälä M, Healy D. Double-blind placebo controlled study: 
human biosynthetic growth hormone for assisted reproductive technology. Fertil Steril. 1996 
Apr;65(4):800-5.  

446. Homburg R, Levy T, Ben-Rafael Z. Adjuvant growth hormone for induction of ovulation with 
gonadotrophin-releasing hormone agonist and gonadotrophins in polycystic ovary syndrome: a 
randomized, double-blind, placebo controlled trial. Hum Reprod. 1995 Oct;10(10):2550-3.  

447. Dor J, Seidman DS, Amudai E, Bider D, Levran D, Mashiach S. Adjuvant growth hormone therapy in poor 
responders to in-vitro fertilization: a prospective randomized placebo-controlled double-blind study. Hum 
Reprod. 1995 Jan;10(1):40-3.  

448. Bergh C, Hillensjö T, Wikland M, Nilsson L, Borg G, Hamberger L. Adjuvant growth hormone treatment 
during in vitro fertilization: a randomized, placebo-controlled study. Fertil Steril. 1994 Jul;62(1):113-20.  

449. Hughes SM, Huang ZH, Morris ID, Matson PL, Buck P, Lieberman BA. A double-blind cross-over 
controlled study to evaluate the effect of human biosynthetic growth hormone on ovarian stimulation in 
previous poor responders to in-vitro fertilization. Hum Reprod. 1994 Jan;9(1):13-8.  

450. Younis JS, Ezra Y, Brzezinnski A, Fibich T, Schenker JG, Laufer N. The effect of growth hormone on 
granulosa cell function during in-vitro fertilization. Hum Reprod. 1993 Oct;8(10):1588-92.  

451. Huang ZH, Baxter RC, Hughes SM, Matson PL, Lieberman BA, Morris ID. Supplementary growth hormone 
treatment of women with poor ovarian response to exogenous gonadotrophins: changes in serum and 
follicular fluid insulin-like growth factor-1 (IGF-1) and IGF binding protein-3 (IGFBP-3). Hum Reprod. 1993 
Jun;8(6):850-7.  

452. Tapanainen J, Martikainen H, Voutilainen R, Orava M, Ruokonen A, Rönnberg L. Effect of growth 
hormone administration on human ovarian function and steroidogenic gene expression in granulosa-luteal 
cells. Fertil Steril. 1992 Oct;58(4):726-32.  

453. Younis JS, Simon A, Koren R, Dorembus D, Schenker JG, Laufer N. The effect of growth hormone 
supplementation on in vitro fertilization outcome: a prospective randomized placebo-controlled double-
blind study. Fertil Steril. 1992 Sep;58(3):575-80. 

454. Tapanainen J, Martikainen H, Voutilainen R, Orava M, Ruokonen A, Rönnberg L. Effect of growth 
hormone administration on human ovarian function and steroidogenic gene expression in granulosa-luteal 
cells. Fertil Steril. 1992 Oct;58(4):726-32.  



23 
 

455. Owen EJ, Shoham Z, Mason BA, Ostergaard H, Jacobs HS. Cotreatment with growth hormone, after 
pituitary suppression, for ovarian stimulation in in vitro fertilization: a randomized, double-blind, placebo-
control trial. Fertil Steril. 1991 Dec;56(6):1104-10.  

456. Tapanainen J, Rönnberg L, Martikainen H, Reinilä M, Koistinen R, Seppälä M. Short and long term effects 
of growth hormone on circulating levels of insulin-like growth factor-I (IGF-I), IGF-binding protein-1, and 
insulin: a placebo-controlled study. J Clin Endocrinol Metab. 1991 Jul;73(1):71-4.  

457. Owen EJ, West C, Mason BA, Jacobs HS. Co-treatment with growth hormone of sub-optimal responders 
in IVF-ET. Hum Reprod. 1991 Apr;6(4):524-8.  

458. Homburg R, West C, Torresani T, Jacobs HS. Cotreatment with human growth hormone and 
gonadotropins for induction of ovulation: a controlled clinical trial. Fertil Steril. 1990 Feb;53(2):254-60. 

 
Turner syndrome adults 

459. Trolle C, Hjerrild B, Mortensen KH, Knorr S, Søndergaard HM, Christiansen JS, Gravholt CH. Low 
myocardial glucose uptake in Turner syndrome is unaffected by growth hormone: a randomized, placebo-
controlled FDG-PET study. Clin Endocrinol (Oxf). 2015 Jul;83(1):133-40.  

460. Taback SP, Van Vliet G. Health-related quality of life of young adults with Turner syndrome following a 
long-term randomized controlled trial of recombinant human growth hormone. BMC Pediatr. 2011 May 
29;11:49. 

461. Ross JL, Feuillan P, Kushner H, Roeltgen D, Cutler GB Jr. Absence of growth hormone effects on 
cognitive function in girls with Turner syndrome. J Clin Endocrinol Metab. 1997 Jun;82(6):1814-7. 

 
Growth hormone therapy on growth hormone-deficient children: 46 placebo-controlled studies (50 with mixed 
studies) 

 
GH deficient - children/adolescents 

462. Walvoord EC, de la Peña A, Park S, Silverman B, Cuttler L, Rose SR, Cutler G, Drop S, Chipman JJ. 
Inhaled growth hormone (GH) compared with subcutaneous GH in children with GH deficiency: 
pharmacokinetics, pharmacodynamics, and safety. J Clin Endocrinol Metab. 2009 Jun;94(6):2052-9. doi: 
10.1210/jc.2008-1897.  

463. Mauras N, Pescovitz OH, Allada V, Messig M, Wajnrajch MP, Lippe B; Transition Study Group. Limited 
efficacy of growth hormone (GH) during transition of GH-deficient patients from adolescence to adulthood: 
a phase III multicenter, double-blind, randomized two-year trial. J Clin Endocrinol Metab. 2005 
Jul;90(7):3946-55.  

464. Smith MO, Shaywitz SE, Shaywitz BA, Gertner JM, Raskin LA, Gelwan EM. Exogenous growth hormone 
levels predict attentional performance: a preliminary report. J Dev Behav Pediatr. 1985 Oct;6(5):273-8. 

 
Growth hormone therapy on children with disorder: 43 placebo-controlled studies (48 in total as 5 other 
placebo-controlled trials are with both children and adults)  

 
Short stature- children 

465. Quigley CA, Gill AM, Crowe BJ, Robling K, Chipman JJ, Rose SR, Ross JL, Cassorla FG, Wolka AM, Wit 
JM, Rekers-Mombarg LT, Cutler GB Jr. Safety of growth hormone treatment in pediatric patients with 
idiopathic short stature. J Clin Endocrinol Metab. 2005 Sep;90(9):5188-96.  

466. Ross JL, Sandberg DE, Rose SR, Leschek EW, Baron J, Chipman JJ, Cassorla FG, Quigley CA, Crowe 
BJ, Roberts K, Cutler GB Jr. Psychological adaptation in children with idiopathic short stature treated with 
growth hormone or placebo. J  Clin Endocrinol Metab. 2004 Oct;89(10):4873-8.  

467. Leschek EW, Rose SR, Yanovski JA, Troendle JF + Quigley CA, Chipman JJ, Crowe  BJ, Ross JL, 
Cassorla FG, Blum WF + Cutler GB Jr, Baron J; National Institute of Child Health and Human 
Development-Eli Lilly & Co. Growth Hormone Collaborative Group. Effect of growth hormone treatment on 
adult height in peripubertal children with idiopathic short stature: a randomized, double-blind, placebo-
controlled trial. J Clin Endocrinol Metab. 2004 Jul;89(7):3140-8.  

468. Saha MT, Haapasaari J, Hannula S, Sarna S, Lenko HL. Growth hormone is effective in the treatment of 
severe growth retardation in children with juvenile chronic arthritis. Double blind placebo-controlled 
followup study. J Rheumatol. 2004 Jul;31(7):1413-7.  

469. Haqq AM, Stadler DD, Jackson RH, Rosenfeld RG, Purnell JQ, LaFranchi SH. Effects of growth hormone 
on pulmonary function, sleep quality, behavior, cognition, growth velocity, body composition, and resting 
energy expenditure in Prader-Willi syndrome. J Clin Endocrinol Metab. 2003 May;88(5):2206-12.  

470. Leschek EW, Troendle JF + Yanovski JA, Rose SR, Bernstein DB, Cutler GB Jr, Baron J. Effect of growth 
hormone treatment on testicular function, puberty, and adrenarche in boys with non-growth hormone-
deficient short stature: a randomized, double-blind, placebo-controlled trial. J Pediatr. 2001 
Mar;138(3):406-10.  



24 
 

471. Seikaly MG, Brown R, Baum M. The effect of recombinant human growth hormone in children with X-
linked hypophosphatemia. Pediatrics. 1997 Nov;100(5):879-84.  

472. Hokken-Koelega AC, Stijnen T, de Jong RC, Donckerwolcke RA, Groothoff JW, Wolff ED, Blum WF + de 
Muinck Keizer-Schrama SM, Drop SL. A placebo-controlled, double-blind trial of growth hormone 
treatment in prepubertal children after renal transplant. Kidney Int Suppl. 1996 Jan;53:S128-34.  

473. Fine RN, Attie KM, Kuntze J, Brown DF + Kohaut EC. Recombinant human growth hormone in infants and 
young children with chronic renal insufficiency. Genentech Collaborative Study Group. Pediatr Nephrol. 
1995 Aug;9(4):451-7.  

474. Rose SR, Leong GM, Yanovski JA, Blum D, Heavner G, Barnes KM, Chipman JJ, Dichek HL, Jacobsen J, 
Klein KE, et al. Thyroid function in non-growth hormone-deficient short children during a placebo-controlled 
double blind trial of recombinant growth hormone therapy. J Clin Endocrinol Metab. 1995 Jan;80(1):320-4. 

475. Chatelain P, Job JC, Blanchard J, Ducret JP, Oliver M, Sagnard L, Vanderschueren-Lodeweyckx M. Dose-
dependent catch-up growth after 2 years of growth hormone treatment in intrauterine growth-retarded 
children. Belgian and French Pediatric Clinics and Sanofi-Choay (France). J Clin Endocrinol Metab. 1994 
Jun;78(6):1454-60.  

476. Fine RN, Kohaut EC, Brown D, Perlman AJ. Growth after recombinant human growth hormone treatment 
in children with chronic renal failure: report of a multicenter randomized double-blind placebo-controlled 
study. Genentech Cooperative Study Group. J Pediatr. 1994 Mar;124(3):374-82. 

477. Boulton TJ, Smith R, Single T. Psychosocial growth failure: a positive response to growth hormone and 
placebo. Acta Paediatr. 1992 Apr;81(4):322-5. 

478. Hokken-Koelega AC, Stijnen T, de Muinck Keizer-Schrama SM, Wit JM, Wolff ED, de Jong MC, 
Donckerwolcke RA, Abbad NC, Bot A, Blum WF + et al. Placebo-controlled, double-blind, cross-over trial 
of growth hormone treatment in prepubertal children with chronic renal failure. Lancet. 1991 Sep 
7;338(8767):585-90.  

 
Burned children  

479. Branski LK, Herndon DN, Barrow RE, Kulp GA, Klein GL, Suman OE, Przkora R, Meyer W 3rd, Huang T, 
Lee JO, Chinkes DL, Mlcak RP, Jeschke MG. Randomized controlled trial to determine the efficacy of 
long-term growth hormone treatment in severely burned children. Ann Surg. 2009 Oct;250(4):514-23.  

480. Jeschke MG, Finnerty CC, Kulp GA, Przkora R, Mlcak RP, Herndon DN. Combination of recombinant 
human growth hormone and propranolol decreases hypermetabolism and inflammation in severely burned 
children. Pediatr Crit Care Med. 2008 Mar;9(2):209-16. 

481. Przkora R, Herndon DN, Suman OE, Jeschke MG, Meyer WJ, Chinkes DL, Mlcak RP, Huang T, Barrow 
RE. Beneficial effects of extended growth hormone treatment after hospital discharge in pediatric burn 
patients. Ann Surg. 2006 Jun;243(6):796-801;  

482. Mlcak RP, Suman OE, Murphy K, Herndon DN. Effects of growth hormone on anthropometric 
measurements and cardiac function in children with thermal injury. Burns. 2005 Feb;31(1):60-6. 

483. Thomas S, Wolf SE, Chinkes DL, Herndon DN. Recovery from the hepatic acute phase response in the 
severely burned and the effects of long-term growth hormone treatment. Burns. 2004 Nov;30(7):675-9 

484. de Oliveira GV, Sanford AP, Murphy KD, de Oliveira HM, Wilkins JP, Wu X, Hawkins HK, Kitten G, 
Chinkes DL, Barrow RE, Herndon DN. Growth hormone effects on hypertrophic scar formation: a 
randomized controlled trial of 62 burned children. Wound Repair Regen. 2004 Jul-Aug;12(4):404-11.  

485. Wilkins JP, Suman OE, Benjamin DA, Herndon DN. Comparison of self-reported and monitored 
compliance of daily injection of human growth hormone in burned children. Burns. 2003 Nov;29(7):697-
701. 

486. Connolly CM, Barrow RE, Chinkes DL, Martinez JA, Herndon DN. Recombinant human growth hormone 
increases thyroid hormone-binding sites in recovering severely burned children. Shock. 2003 
May;19(5):399-403.  

487. Hart DW, Herndon DN, Klein G, Lee SB, Celis M, Mohan S, Chinkes DL, Wolf SE. Attenuation of 
posttraumatic muscle catabolism and osteopenia by long-term growth hormone therapy. Ann Surg. 2001 
Jun;233(6):827-34. 

488. Jeschke MG, Barrow RE, Herndon DN. Recombinant human growth hormone treatment in pediatric burn 
patients and its role during the hepatic acute phase response. Crit Care Med. 2000 May;28(5):1578-84.  

489. Barret JP, Dziewulski P, Jeschke MG, Wolf SE, Herndon DN. Effects of recombinant human growth 
hormone on the development of burn scarring. Plast Reconstr Surg. 1999 Sep;104(3):726-9.  

490. Ramirez RJ, Wolf SE, Barrow RE, Herndon DN. Growth hormone treatment in pediatric burns: a safe 
therapeutic approach. Ann Surg. 1998 Oct;228(4):439-48.  

491. Klein GL, Wolf SE, Langman CB, Rosen CJ, Mohan S, Keenan BS, Matin S, Steffen C, Nicolai M, Sailer 
DE, Herndon DN. Effects of therapy with recombinant human growth hormone on insulin-like growth factor 
system components and serum levels of biochemical markers of bone formation in children after severe 
burn injury. J Clin Endocrinol Metab. 1998 Jan;83(1):21-4.  

492. Gilpin DA, Barrow RE, Rutan RL, Broemeling L, Herndon DN. Recombinant human growth hormone 
accelerates wound healing in children with large cutaneous burns. Ann Surg. 1994 Jul;220(1):19-24.  

493. Herndon DN, Barrow RE, Kunkel KR, Broemeling L, Rutan RL. Effects of recombinant human growth 
hormone on donor-site healing in severely burned children. Ann Surg. 1990 Oct;212(4):424-9; discussion 
430-1.  



25 
 

 
Turner syndrome - children  

494. Taback SP, Van Vliet G. Health-related quality of life of young adults with Turner syndrome following a 
long-term randomized controlled trial of recombinant human growth hormone. BMC Pediatr. 2011 May 
29;11:49.  

495. Ross JL, Quigley CA, Cao D, Feuillan P, Kowal K, Chipman JJ, Cutler GB Jr. Growth hormone plus 
childhood low-dose estrogen in Turner's syndrome. N Engl JMed. 2011 Mar 31;364(13):1230-42. doi: 
10.1056/NEJMoa1005669.  

496. Ross JL. Effects of growth hormone on cognitive function. Horm Res. 2005;64 Suppl 3:89-94. Epub 2006 
Jan 20. 

497. Gravholt CH, Hjerrild BE, Naeraa RW, Engbaek F + Mosekilde L, Christiansen JS. Effect of growth 
hormone and 17beta-oestradiol treatment on metabolism and body composition in girls with Turner 
syndrome. Clin Endocrinol (Oxf). 2005 May;62(5):616-22. 

498. Gravholt CH, Naeraa RW, Brixen K, Kastrup KW, Mosekilde L, Jørgensen JO, Christiansen JS. Short-term 
growth hormone treatment in girls with Turner syndrome decreases fat mass and insulin sensitivity: a 
randomized, double-blind, placebo-controlled, crossover study. Pediatrics. 2002 Nov;110(5):889-96.  

499. Quigley CA, Crowe BJ, Anglin DG, Chipman JJ. Growth hormone and low dose estrogen in Turner 
syndrome: results of a United States multi-center trial to near-final height. J Clin Endocrinol Metab. 2002 
May;87(5):2033-41.  

500. Buchanan CR, Law CM, Milner RD. Growth hormone in short, slowly growing children and those with 
Turner's syndrome. Arch Dis Child. 1987 Sep;62(9):912-6. 

 
Obesity - children 

501. Slattery M, Bredella MA, Stanley T, Torriani M, Misra M. Effects of recombinant human growth hormone 
(rhGH) administration on body composition and cardiovascular risk factors in obese adolescent girls. Int J 
Pediatr Endocrinol. 2014;2014(1):22.  

 
Kidney failure - children  

502. Jensen PB, Hansen TB, Frystyk J, Ladefoged SD, Pedersen FB, Christiansen JS. Growth hormone, 
insulin-like growth factors and their binding proteins in adult hemodialysis patients treated with 
recombinant human growth hormone. Clin Nephrol. 1999 Aug;52(2):103-9.  

503. Fine RN, Brown DF + Kuntze J, Wooster P, Kohaut EE. Growth after discontinuation of recombinant 
human growth hormone therapy in children with chronic renal insufficiency. The Genentech Cooperative 
Study Group. J Pediatr. 1996 Dec;129(6):883-91. 

 
Surgery- children 

504. Letton RW, Chwals WJ, Jamie A, Charles B. Neonatal lipid utilization increases with injury severity: 
recombinant human growth hormone versus placebo. J Pediatr Surg. 1996 Aug;31(8):1068-72; discussion 
1072-4 

 
Liver and Crohn’s disease – children only 

505. Calenda KA, Schornagel IL, Sadeghi-Nejad A, Grand RJ. Effect of recombinant growth hormone treatment 
on children with Crohn's disease and short stature: a pilot study. Inflamm Bowel Dis. 2005 May;11(5):435-
41.  

506. Greer RM, Quirk P, Cleghorn GJ, Shepherd RW. Growth hormone resistance and somatomedins in 
children with end-stage liver disease awaiting transplantation. J Pediatr Gastroenterol Nutr. 1998 
Aug;27(2):148-54. 

 
Cystic fibrosis children 

507. Schnabel D, Grasemann C, Staab D, Wollmann H, Ratjen F; German Cystic Fibrosis Growth Hormone 
Study Group. A multicenter, randomized, double-blind, placebo-controlled trial to evaluate the metabolic 
and respiratory effects of growth hormone in children with cystic fibrosis. Pediatrics. 2007 
Jun;119(6):e1230-8.  

 
Edema disappears with GH dose reduction 

508. Wüster C, Melchinger U, Eversmann T, Hensen J, Kann P, von zur Mühlen A, Ranke MB, Schmeil H, 
Steinkamp H, Tuschy U. Reduced incidence of side-effects of growth hormone substitution in 404 patients 



26 
 

with hypophyseal insufficiency. Results of a multicenter indications study]. Med Klin (Munich). 1998 Oct 
15;93(10):585-91 

509. Abs R, Bengtsson BA, Hernberg-Stâhl E, Monson JP, Tauber JP, Wilton P, Wüster  C. GH replacement in 
1034 growth hormone deficient hypopituitary adults: demographic and clinical characteristics, dosing and 
safety. Clin Endocrinol (Oxf). 1999 Jun;50(6):703-13.   

510. Verhelst J, Abs R, Vandeweghe M, Mockel J, Legros JJ, Copinschi G, Mahler C, Velkeniers B, Vanhaelst 
L, Van Aelst A, De Rijdt D, Stevenaert A, Beckers A. Two years of replacement therapy in adults with 
growth hormone deficiency. Clin Endocrinol (Oxf). 1997 Oct;47(4):485-94 

 
Insulin sensitivity: greater improvement with smaller doses of GH treatment 

511. Yuen KC, Dunger DB. Persisting effects on fasting glucose levels and insulin sensitivity after 6 months of 
discontinuation of a very low-dose GH therapy in adults with severe GH deficiency. Clin Endocrinol (Oxf). 
2006 May;64(5):549-55 (the Low 0.1 mg/day GH dose has benefical effects on fasting glucose levels and 
insulin sensitivity, which persist after 6 months of discontinuation of therapy, which high doses of 0.5 
mg/day have 

 
Viagra: first study and adverse events, including mortality and other 

512. Boolell M, Gepi-Attee S, Gingell JC, Allen MJ. Sildenafil, a novel effective oral therapy for male erectile 
dysfunction. Br J Urol. 1996 Aug;78(2):257-61.(Twelve patients (aged 36-63 years) with male erectile 
dysfunction .. double-blind, randomized, placebo-controlled, crossover study)  

513. Lowe G, Costabile RA. 10-Year analysis of adverse event reports to the Food and Drug Administration for 
phosphodiesterase type-5 inhibitors. J Sex Med. 2012 Jan;9(1):265-70. (10-year analysis of adverse event 
reports to the Food and Drug Administration .. Overall, 14,818 adverse events (AEs) were reported for 
sildenafil. There were 1,824 (12.3%) reported deaths, and reports of cardiovascular AEs numbered 2,406 
(16.2%). … Only 10% of AE reports sent to the FDA for PDE5-i were from pharmaceutical manufacturers. 
Reports of deaths associated with PDE5-i remain around 5% of total reported events. …) 

 
 
 
Lean body mass: the improvement with GH treatment 

514. Vahl N, Juul A, Jorgensen JO, Orskov H, Skakkebaek NE, Christiansen JS. Continuation of growth 
hormone (GH) replacement  in GH-deficient patients during transition from childhood to adulthood: a two-
year placebo-controlled study. J Clin Endocrinol Metab. 2000 May;85(5):1874-81( 

515. Bengtsson BA, Eden S, Lonn L, Kvist H, Stokland A, Lindstedt G, Bosaeus I, Tolli J, Sjostrom L, Isaksson 
OG. Treatment of adults with growth hormone (GH) deficiency with recombinant human GH. J Clin 
Endocrinol Metab. 1993 Feb;76(2):309-17 (Subcutaneous AT decreased by an average of 13%, whereas 
visceral AT was reduced by 30%. Muscle volume increased by 2.5 kg (5%; P < 0.05). .. Total body water, 
body cell mass and extracellular fluid volume increased significantly by 1.6 and 3.0 kg, whereas body fat 
decreased by 6.1 kg)  

516. Davies JS, Obuobie K, Smith J, Rees DA, Furlong A, Davies N, Evans LM, Scanlon MF. A therapeutic trial 
of growth hormone in hypopituitary adults and its influence upon continued prescription by general 
practitioners. Clin Endocrinol (Oxf). 2000 Mar;52(3):295-303  

 
Lean mass: the increase with GH treatment; fat mass: the reduction with GH treatment 

517. Maaten JC, de Boer H, Kamp O, Stuurman L, van der Veen EA. Long-term effects of growth hormone 
(GH) replacement in men with childhood-onset GH deficiency. J Clin Endocrinol Metab. 1999 
Jul;84(7):2373-80. ( 

518. Lombardi G, Luger A, Marek J, Russell-Jones D, Sonksen P, Attanasio AF. Short-term safety and efficacy 
of human GH replacement therapy in 595 adults with GH deficiency: a comparison of two dosage 
algorithms. J Clin Endocrinol Metab. 2002 May;87(5):1974-9   

519. Rudman D, Feller AG, Nagraj HS, Gergans GA, Lalitha PY, Goldberg AF, Schlenker RA, Cohn L, Rudman 
IW, Mattson DE. Effects of human growth hormone in men over 60 years old. N Engl J Med. 1990 Jul 
5;323(1):1-6  

520. Olsovska V, Siprova H, Beranek M, Soska V. The influence of long-term growth hormone replacement 
therapy on body composition, bone tissue and some metabolic parameters in adults with growth hormone 
deficiency. Vnitr Lek. 2005 Dec;51(12):1356-64 ( 

 
Sarcopenia: the improvement with GH treatment 

521. Butterfield GE, Marcus R, Holloway L, Butterfield G. Clinical use of growth hormone in elderly people. J 
Reprod Fertil Suppl. 1993; 46:115-8 



27 
 

522. Butterfield GE, Thompson J, Rennie MJ, Marcus R, Hintz RL, Hoffman AR. Effect of rhGH and rhIGF-1 
treatment on protein utilization in elderly women. Am J Physiol. 1997 Jan; 272 (1 Pt 1): E 94-9 

523. Sartorio A, Narici MV. Growth hormone (GH) treatment in GH-deficient adults: effects on muscle size, 
strength and neural activation. Clin Physiol. 1994 Sep;14(5):527-37 

524. Janssen YJ, Doornbos J, Roelfsema F. Changes in muscle volume, strength, and bioenergetics during 
recombinant human, growth hormone (GH) therapy in adults with GH deficiency. J Clin Endocrinol Metab. 
1999 Jan;84(1):279-84 

525. Jorgensen JO, Pedersen SA, Thuesen L, Jorgensen J, Ingemann-Hansen T, Skakkebaek NE, 
Christiansen JS. Beneficial effects of growth hormone treatment in GH-deficient adults. Lancet. 1989 Jun 
3;1(8649):1221-5 

 
Edema, arthralgias disappear with growth hormone dose reduction 

526. Wüster C, Melchinger U, Eversmann T, Hensen J, Kann P, von zur Mühlen A, Ranke MB, Schmeil H, 
Steinkamp H, Tuschy U. Reduced incidence of side-effects of growth hormone substitution in 404 patients 
with hypophyseal insufficiency. Results of a multicenter indications study]. Med Klin (Munich). 1998 Oct 
15;93(10):585-91 

527. Abs R, Bengtsson BA, Hernberg-Stâhl E, Monson JP, Tauber JP, Wilton P, Wüster  C. GH replacement in 
1034 growth hormone deficient hypopituitary adults: demographic and clinical characteristics, dosing and 
safety. Clin Endocrinol (Oxf). 1999 Jun;50(6):703-13.   

528. Verhelst J, Abs R, Vandeweghe M, Mockel J, Legros JJ, Copinschi G, Mahler C, Velkeniers B, Vanhaelst 
L, Van Aelst A, De Rijdt D, Stevenaert A, Beckers A. Two years of replacement therapy in adults with 
growth hormone deficiency. Clin Endocrinol (Oxf). 1997 Oct;47(4):485-94 

 

Arthralgias with growth hormone treatment: common symptom, but overdose sign 

529. Sivakumar T, Mechanic O, Fehmie DA, Paul B. Growth hormone axis treatments for HIV-associated 
lipodystrophy: a systematic review of placebo-controlled trials. HIV Med. 2011 Sep;12(8):453-62.  

530. Mekala KC, Tritos NA. Effects of recombinant human growth hormone therapy in obesity in adults: a meta 
analysis. J Clin Endocrinol Metab. 2009 Jan;94(1):130-7.  

531. Gelato M, McNurlan M, Freedland E. Role of recombinant human growth hormone in HIV-associated 
wasting and cachexia: pathophysiology and rationale for treatment. Clin Ther. 2007 Nov;29(11):2269-88.  

532. Liu H, Bravata DM, Olkin I, Nayak S, Roberts B, Garber AM, Hoffman AR. Systematic review: the safety 
and efficacy of growth hormone in the healthy elderly. Ann Intern Med. 2007 Jan 16;146(2):104-15. 

 

Gynecomastia with testosterone treatment 

533. Rhoden EL, Morgentaler A. Treatment of testosterone-induced gynecomastia with  the 
aromatase inhibitor, anastrozole. Int J Impot Res. 2004 Feb;16(1):95-7.  

 
Gynecomastia in growing pubers, suspected with growth hormone treatment 
534. Souza FM, Collett-Solberg PF. Adverse effects of growth hormone replacement therapy in children. Arq 

Bras Endocrinol Metabol. 2011 Nov;55(8):559-65.  
 

Physical appearance, body morphology improvement with GH treatment 

535. Hertoghe T. Growth hormone therapy in aging adults. Anti-aging Med Ther. 1997;1:10-28 (48 adults 
receiving 0first month 1 IU/day of growth hormone, then second and other months 0.5 IU/day , at follow-up 
study 2-6 months later: Sagging cheeks was the most frequent physical sign to improve (improved in 
75.5% of complaining subjects), loose skinfolds under the skin (in 62.8%), sagging body silhouette (in 
62.5%)) 

536. Honda M, Yogi A, Ishizuka N, Genka I, Gatanaga H, Teruya K, Tachikawa N, Kikuchi Y, Oka S. 
Effectiveness of subcutaneous growth hormone in HIV-1 patients with moderate to severe facial 
lipoatrophy. Intern Med. 2007;46(7):359-62 

537. Zivicnjak M, Franke D, Ehrich JH, Filler G.Does growth hormone therapy harmonize distorted morphology 
and body composition in chronic renal failure? Pediatr Nephrol. 2000 Dec;15(3-4):229-35  

538. Eiholzer U, Schlumpf M, Nordmann Y, l'Allemand D. Early manifestations of Prader-Willi syndrome: 
influence of growth hormone. J Pediatr Endocrinol Metab  2001;14 Suppl 6:1441-4 

 
GH therapy improves physical performance in adults 

 



28 
 

GH therapy: Improvement of exercise capacity and cardiac output 

539. Tritos NA, Danias PG. Growth hormone therapy in congestive heart failure due to left ventricular systolic 
dysfunction: a meta-analysis. Endocr Pract. 2008 Jan-Feb;14(1):40-9.  

540. Genth-Zotz S, Zotz R, Geil S, Voigtländer T, Meyer J, Darius H. Recombinant growth hormone therapy in 
patients with ischemic cardiomyopathy : effects on hemodynamics, left ventricular function, and 
cardiopulmonary exercise capacity. Circulation. 1999 Jan 5-12;99(1):18-21  

541. Fazio S, Sabatini D, Capaldo B, Vigorito C, Giordano A, Guida R, Pardo F, Biondi B, Saccà L. A 
preliminary study of growth hormone in the treatment of dilated cardiomyopathy. N Engl J Med. 1996 Mar 
28;334(13):809-14.   

 
GH therapy: Improvement of cardiac output  

542. Minczykowski A, Gryczynska M, Ziemnicka K, Czepczynski R, Sowinski J, Wysocki  H. The influence of 
growth hormone (GH) therapy on cardiac performance in patients with childhood onset GH deficiency. 
Growth Horm IGF Res. 2005 Apr;15(2):156-64.  

 
GH therapy: No improvement of cardiac output   

543. Andreassen M, Faber J, Kjaer A, Petersen CL, Kristensen LØ. Cardiac function in growth hormone 
deficient patients before and after 1 year with replacement therapy: a magnetic resonance imaging study. 
Pituitary. 2011 Mar;14(1):1-10. (Sixteen patients (8 males and 8 females, mean age 49 years (range 18-
75)) with severe GHD and 16 matched control subjects were included. year of GH replacement using 
physiological doses did not influence cardiac mass or function.)  

 
GH therapy: Improvement of muscular strength 

544. Cuneo RC, Salomon F, Wiles CM, Hesp R, Sönksen PH. Growth hormone treatment in growth hormone-
deficient adults. I. Effects on muscle mass and strength. J Appl Physiol (1985). 1991 Feb;70(2):688-94. 
(Strength of hip flexors (+1.25 +/- 0.27 vs. +0.25 +/- 0.12 z-scores; P = 0.004) and limb girdle muscles 
increased (P = 0.02) in the rhGH group. ..  the increase in strength of limb girdle muscles after rhGH 
treatment suggests that adults with GH deficiency may have a proximal myopathy) 

545. Johannsson G, Grimby G, Sunnerhagen KS, Bengtsson BA. Two years of growth hormone (GH) treatment 
increase isometric and isokinetic muscle strength in GH-deficient adults. J Clin Endocrinol Metab. 1997 
Sep;82(9):2877-84. (The increase in muscle strength was more marked in younger patients and in patients 
with Plower initial muscle strength than predicted.)  

 
GH therapy reduces free radical levels  

 
Free radical excess: significant decrease in oxidative stress  

546. Evans LM, Davies JS, Anderson RA, Ellis GR, Jackson SK, Lewis MJ, Frenneaux MP, Rees A, Scanlon 
MF. The effect of GH replacement therapy on endothelial function and oxidative stress in adult growth 
hormone deficiency. Eur J Endocrinol. 2000 Mar;142(3):254-62.  

 
GH therapy reduces the risk and/or severity of age-related diseases in adults  

 
Hypercholesterolemia: the improvement with GH treatment 

547. Monson JP, Jönsson P, Koltowska-Häggström M, Kourides I. Growth hormone (GH) replacement 
decreases serum total and LDL-cholesterol in hypopituitary patients on maintenance HMG CoA reductase 
inhibitor (statin) therapy. Clin Endocrinol (Oxf). 2007 Oct;67(4):623-8 

548. Oliveira JL, Aguiar-Oliveira MH, D'Oliveira A Jr, et al. Congenital growth hormone (GH) deficiency and 
atherosclerosis: effects of GH replacement in GH-naive adults. J Clin Endocrinol Metab. 2007 
Dec;92(12):4664-70 

549. Colao A, Di Somma C, Rota F, Pivonello R, Savanelli MC, Spiezia S, Lombardi G. Short-term effects of 
growth hormone (GH) treatment or deprivation on cardiovascular risk parameters and intima-media 
thickness at carotid arteries in patients with severe GH deficiency. J Clin Endocrinol Metab. 2005 
Apr;90(4):2056-62 (for full text: http://press.endocrine.org/doi/10.1210/jc.2007-2810?url_ver=Z39.88-
2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed&) 

550. Abrahamsen B, Nielsen TL, Hangaard J, Gregersen G, Vahl N, Korsholm L, Hansen TB, Andersen M, 
Hagen C. Dose-, IGF-I- and sex-dependent changes in lipid profile and body composition during GH 
replacement therapy in adult onset GH deficiency. Eur J Endocrinol. 2004 May;150(5):671-9 



29 
 

551. Elgzyri T, Castenfors J, Hagg E, Backman C, Thoren M, Bramnert M. The effects of GH replacement 
therapy on cardiac morphology and function, exercise capacity and serum lipids in elderly patients with GH 
deficiency. Clin Endocrinol (Oxf). 2004 Jul;61(1):113-22 

552. Jallad RS, Liberman B, Vianna CB, Vieira ML, Ramires JA, Knoepfelmacher M.Effects of growth hormone 
replacement therapy on metabolic and cardiac parameters, in adult patients with childhood-onset growth 
hormone deficiency. Growth Horm IGF Res. 2003 Apr-Jun;13(2-3):81-8 

553. Vahl N, Jorgensen JO, Hansen TB, Klausen IB, Jurik AG, Hagen C, Christiansen JS. The favourable 
effects of growth hormone (GH) substitution on hypercholesterolaemia in GH-deficient adults are not 
associated with concomitant reductions in adiposity. A 12 month placebo-controlled study. Int J Obes Relat 
Metab Disord. 1998 Jun;22(6):529-36 

 
Atherosclerosis: the improvement with GH treatment 

554. Cenci MC, Conceição FL, Soares DV, Spina LD, Brasil RR, Lobo PM, Michmacher E, Vaisman M. Impact 
of 5 years of growth hormone replacement therapy on cardiovascular risk factors in growth hormone-
deficient adults. Metabolism. 2008 Jan;57(1):121-9 

555. Colao A, Di Somma C, Spiezia S, Savastano S, Rota F, Savanelli MC, Lombardi G. Growth hormone 
treatment on atherosclerosis: results of a 5-year open, prospective, controlled study in male patients with 
severe growth hormone deficiency. J Clin Endocrinol Metab. 2008 Sep;93(9):3416-24 .  

556. Colao A, Di Somma C, Cuocolo A, Spinelli L, Acampa W, Spiezia S, Rota F, Savanelli MC, Lombardi G. 
Does a gender-related effect of growth hormone (GH) replacement exist on cardiovascular risk factors, 
cardiac morphology, and performance and atherosclerosis? Results of a two-year open, prospective study 
in young adult men and women with severe GH deficiency. J Clin Endocrinol Metab. 2005 Sep;90(9):5146-
55   

557. Soares DV, Spina LD, de Lima Oliveira Brasil RR, da Silva EM, Lobo PM, Salles E, Coeli CM, Conceicao 
FL, Vaisman M. Carotid artery intima-media thickness and lipid profile in adults with growth hormone 
deficiency after long-term growth hormone replacement. Metabolism. 2005 Mar;54(3):321  

558. Pfeifer M, Verhovec R, Zizek B, Prezelj J, Poredos P, Clayton RN. Growth hormone (GH) treatment 
reverses early atherosclerotic changes in GH-deficient adults. J Clin Endocrinol Metab. 1999 
Feb;84(2):453-7  

559. Irving RJ, Carson MN, Webb DJ, Walker BR. Peripheral vascular structure and function in men with 
contrasting GH levels. J Clin Endocrinol Metab. 2002 Jul;87(7):3309-14   

560. Borson-Chazot F, Serusclat A, Kalfallah Y, Ducottet X, Sassolas G, Bernard S, Labrousse F, Pastene J, 
Sassolas A, Roux Y, Berthezene F. Decrease in carotid intima-media thickness after one year growth 
hormone (GH) treatment in adults with GH deficiency. J Clin Endocrinol Metab. 1999 Apr;84(4):1329-33.  

 
Arterial hypertension: the improvement with GH treatment 

561. Holmer H, Svensson J, Rylander L, Johannsson G, Rosén T, Bengtsson BA, Thorén M,  Höybye C, 
Degerblad M, Bramnert M, Hägg E, Edén Engström B, Ekman B, Norrving B,  Hagmar L, Erfurth EM. 
Nonfatal stroke, cardiac disease, and diabetes mellitus in hypopituitary patients on hormone replacement 
including growth hormone. J Clin Endocrinol Metab. 2007 Sep;92(9):3560-7 

562. Graham MR, Baker JS, Evans P, Kicman A, Cowan D, Hullin D, Davies B. Evidence for a decrease in 
cardiovascular risk factors following recombinant growth hormone administration in abstinent anabolic-
androgenic steroid users. Growth Horm IGF Res. 2007 Jun;17(3):201-9 

563. van Dijk M, Bannink EM, van Pareren YK, Mulder PG, Hokken-Koelega AC. Risk factors for diabetes 
mellitus type 2 and metabolic syndrome are comparable for previously growth hormone-treated young 
adults born small for gestational age (sga) and untreated short SGA controls. J Clin Endocrinol Metab. 
2007 Jan;92(1):160-5 

564. Caidahl K, Eden S, Bengtsson BA. Cardiovascular and renal effects of growth hormone. Clin Endocrinol 
(Oxf). 1994 Mar;40(3):393-400 

 
Heart failure and cardiac hypofunction: the improvement with GH treatment 

565. Castagnino HE, Lago N, Centrella JM, Calligaris SD, Farina S, Sarchi MI, Cardinali DP. Cytoprotection by 
melatonin and growth hormone in early rat myocardial infarction as revealed by Feulgen DNA staining. 
Neuroendocrinol Lett; 2002 Oct-Dec;23(5/6):391-395 

566. Le Corvoisier P, Hittinger L, Chanson P, Montagne O, Macquin-Mavier I, Maison P. Cardiac effects of 
growth hormone treatment in chronic heart failure: A meta-analysis. J Clin Endocrinol Metab. 2007 
Jan;92(1):180-5 

567. Follin C, Thilén U, Ahrén B, Erfurth EM. Improvement in cardiac systolic function and reduced prevalence 
of metabolic syndrome after two years of growth hormone (GH) treatment in GH-deficient adult survivors of 
childhood-onset acute lymphoblastic leukemia. . J Clin Endocrinol Metab. 2006 May;91(5):1872-5 

 
Obesity and visceral adiposity: the improvement with GH treatment in adults 



30 
 

568. Mekala KC, Tritos NA. Effects of recombinant human growth hormone therapy in obesity in adults: a meta 
analysis. J Clin Endocrinol Metab. 2009 Jan;94(1):130-7 

569. Lin HY, Lin SP, Tsai LP, Chao MC, Chen MR, Chuang CK, Huang CY, Tsai FJ, Chou IC, Chiu PC, Huang 
CH, Yen JL, Lin JL, Kuo PL. Effects of growth hormone treatment on height, weight, and obesity in 
Taiwanese patients with Prader-Willi syndrome. Chin Med Assoc. 2008 Jun;71(6):305-9 

570. Rudman D, Feller AG, Cohn L, Shetty KR, Rudman IW, Draper MW. Effects of human growth hormone on 
body composition in elderly men. Horm Res 1991;36 Suppl 1:73-81 (.increase in lean body mass, 
decrease in adipose-tissue mass)  

571. Munzer T, Harman SM, Hees P, Shapiro E, Christmas C, Bellantoni MF, Stevens TE, O'Connor KG, Pabst 
KM, St Clair C, Sorkin JD, Blackman MR. Effects of GH and/or sex steroid administration on abdominal 
subcutaneous and visceral fat in healthy aged women and men. J Clin Endocrinol Metab. 2001 
Aug;86(8):3604-10 

572. Fernholm R, Bramnert M, Hagg E, Hilding A, Baylink DJ, Mohan S, Thoren M. Growth hormone 
replacement therapy improves body composition and increases bone metabolism in elderly patients with 
pituitary disease. J Clin Endocrinol Metab. 2000 Nov;85(11):4104-12 

573. Lo JC, Mulligan K, Noor MA, Schwarz JM, Halvorsen RA, Grunfeld C, Schambelan M. The effects of 
recombinant human growth hormone on body composition and glucose metabolism in HIV-infected 
patients with fat accumulation. J Clin Endocrinol Metab. 2001 Aug;86(8):3480-7 

574. Ezzat S, Fear S, Gaillard RC, Gayle C, Landy H, Marcovitz S, Mattioni T, Nussey S, Rees A, Svanberg E. 
Gender-specific responses of lean body composition and non-gender-specific cardiac function 
improvement after GH replacement in GH-deficient adults. J Clin Endocrinol Metab. 2002 Jun;87(6):2725-
33 

575. Hansen TB, Gram J, Jensen PB, Kristiansen JH, Ekelund B, Christiansen JS, Pedersen FB. Influence of 
growth hormone on whole body and regional soft tissue composition in adult patients on hemodialysis. A 
double-blind, randomized, placebo-controlled study. Clin Nephrol; 2000 Feb;53(2):99-107 

576. Toogood AA, Shalet SM. Growth hormone replacement therapy in the elderly with hypothalamic-pituitary 
disease: a dose-finding study. J Clin Endocrinol Metab. 1999 Jan;84(1):131-6 (fall in fat mass (P = 0.0003) 
and an increase in lean body mass (P = 0.0001). GH was well tolerated in this elderly group) 

577. Fisker S, Vahl N, Hansen TB, Jorgensen JO, Hagen C, Orskov H, Christiansen JS. Growth hormone (GH) 
substitution for one year normalizes elevated GH-binding protein levels in GH-deficient adults secondary to 
a reduction in body fat. A placebo-controlled trial. Growth Horm IGF Res. 1998 Apr;8(2):105-12 

 
Insulin resistance, type 2 diabetes: the improvement with GH treatment in adults 
578. Yuen KC, Frystyk J, White DK, Twickler TB, Koppeschaar HP, Harris PE, Fryklund L, Murgatroyd PR, 

Dunger DB. Improvement in insulin sensitivity without concomitant changes in body composition and 
cardiovascular risk markers following fixed administration of a very low growth hormone (GH) dose in 
adults with severe GH deficiency. Clin Endocrinol (Oxf). 2005 Oct;63(4):428-36 

579. Svensson J, Fowelin J, Landin K, Bengtsson BA, Johansson JO. Effects of seven years of GH-
replacement therapy on insulin sensitivity in GH-deficient adults. J Clin Endocrinol Metab. 2002 
May;87(5):2121-7 

580. Gotherstrom G, Svensson J, Koranyi J, Alpsten M, Bosaeus I, Bengtsson B, Johannsson G. A prospective 
study of 5 years of GH replacement therapy in GH-deficient adults: sustained effects on body composition, 
bone mass, and metabolic indices. J Clin Endocrinol Metab. 2001 Oct;86(10):4657-65 

 
Osteoporosis: the improvement with long-term GH treatment 

581. Clanget C, Seck T, Hinke V, Wuster C, Ziegler R, Pfeilschifter Lopes RF, Coeli CM, Vaisman M, de Farias 
ML. Additional beneficial effects of recombinant growth hormone in alendronate-treated patients with 
idiopathic osteoporosis. Endocr J. 2009;56(7):851-8 

582. Rota F, Savanelli MC, Tauchmanova L, Savastano S, Lombardi G, Colao A, Di Somma C. Bone density 
and turnover in young adult patients with growth hormone deficiency  after 2-year growth hormone 
replacement according with gender. J Endocrinol Invest. 2008 Feb;31(2):94-102 

583. Joseph F, Ahmad AM, Ul-Haq M, Durham BH, Whittingham P, Fraser WD, Vora JP. Effects of growth 
hormone administration on bone mineral metabolism, PTH sensitivity and PTH secretory rhythm in 
postmenopausal women with established osteoporosis. J Bone Miner Res. 2008 May;23(5):721-9. 

584. Clanget C, Seck T, Hinke V, Wüster C, Ziegler R, Pfeilschifter J. Effects of 6 years of growth hormone 
(GH) treatment on bone mineral density in GH-deficient adults. Clin Endocrinol (Oxf). 2001 Jul;55(1):93-9 

585. Sartorio A, Ortolani S, Galbiati E, Conte G, Vangeli V, Arosio M, Porretti S, Faglia. Effects of 12-month GH 
treatment on bone metabolism and bone mineral density in adults with adult-onset GH deficiency. J 
Endocrinol Invest. 2001 Apr;24(4):224-30 

586. Gomez JM, Gomez N, Fiter J, Soler J. Effects of long-term treatment with GH in the bone mineral density 
of adults with hypopituitarism and GH deficiency and after discontinuation of GH replacement. Horm Metab 
Res. 2000 Feb;32(2):66-70 

587. Benbassat CA, Wasserman M, Laron Z. Changes in bone mineral density after discontinuation and early 
reinstitution of growth hormone (GH) in patients with childhood-onset GH deficiency. Growth Horm IGF 
Res. 1999 Oct;9(5):290-5 



31 
 

588. Valimaki MJ, Salmela PI, Salmi J, Viikari J, Kataja M, Turunen H, Soppi E. Effects of 42 months of GH 
treatment on bone mineral density and bone turnover in GH-deficient adults. Eur J Endocrinol  1999 
Jun;140(6):545-54 

Long-term GH replacement (60 months) reduced the increased cancer risk and mortality of GH deficient 
patients by half 

589. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and cardiovascular 
morbidity in hypopituitary adults with or without growth hormone replacement therapy. J Clin Endocrinol 
Metab. 2004 Jul;89(7):3306-12  

 

Cancer mortality: reduction with GH treatment in GH-deficient adults 

590. Berglund A, Gravholt CH, Olsen MS, Christiansen JS, Stochholm K. Growth hormone replacement does 
not increase mortality in patients with childhood-onset growth hormone deficiency. Clin Endocrinol (Oxf). 
2015 Nov;83(5):677-83.  

591. Stochholm K, Berglund A, Juul S, Gravholt CH, Christiansen JS. Socioeconomic factors do not but GH 
treatment does affect mortality in adult-onset growth hormone deficiency. J Clin Endocrinol Metab. 2014 
Nov;99(11):4141-8.  

 

Gastrointestinal cancer recurrence and mortality: non significant reduction with growth hormone therapy  

592. Tacke J, Bolder U, Herrmann A, Berger G, Jauch KW. Long-term risk of gastrointestinal tumor recurrence 
after postoperative treatment with recombinant human growth hormone. JPEN J Parenter Enteral Nutr 
2000 May-Jun;24(3):140-4 (non-significantly lower mortality (-11%), less recurrence and longer disease-
free surviva l for patients treated with GH. 

 

Brain tumors: reduction in brain tumor recurrence and mortality in children   

593. Swerdlow AJ, Reddingius RE, Higgins CD, Spoudeas HA, Phipps K, Qiao Z, Ryder WD,Brada M, Hayward 
RD,  Brook CG, Hindmarsh PC, Shalet SM. Growth hormone treatment of children with brain tumors and 
risk (after 5 years of therapy : -40% less recurrence of brain tumors and -50% less mortality or children 
with GH therapy) 

 

Cancer incidence: growth hormone therapy does not increase the risk of cancer in GH-deficient adults 

594. Cohen P, Clemmons DR, Rosenfeld RG. Does the GH-IGF axis play a role in cancer pathogenesis? 
Growth Horm IGF Res. 2000 Dec;10(6):297-305.  

595. Jenkins PJ, Mukherjee A, Shalet SM. Does growth hormone cause cancer? Clin Endocrinol (Oxf). 2006 
Feb;64(2):115-21.  

 

Longevity: the association with GH and/or IGF-1 levels 

596. Stochholm K, Christiansen J, Laursen T, Gravholt CH. Mortality and reduced growth hormone secretion. 
Horm Res. 2007;68 Suppl 5:173-6 

597. Rosen T, Bengtsson BA. Premature mortality due to cardiovascular disease in hypopituitarism. Lancet. 
1990 Aug 4;336(8710):285-8 

598. Besson A, Salemi S, Gallati S, Jenal A, Horn R, Mullis PS, Mullis PE.  Reduced longevity in untreated 
patients with isolated growth hormone deficiency. J Clin Endocrinol Metab. 2003 Aug;88(8):3664-7 

599. Bates AS, Van't Hoff W, Jones PJ , Clayton RN. The effect of hypopituitarism on life expectancy. J Clin 
Endocrinol Metab. 1996;81(3):1169-72 

 
Longevity: the association with higher IGF-1 levels 

600. Brugts MP, van den Beld AW, Hofland LJ, van der Wansem K, van Koetsveld PM, Frystyk J, Lamberts 
SW, Janssen JA. Low circulating insulin-like growth factor I bioactivity in elderly men is associated with 
increased mortality. J Clin Endocrinol Metab. 2008 Jul;93(7):2515-22 

601. Arai Y, Takayama M, Gondo Y, Inagaki H, Yamamura K, Nakazawa S, Kojima T, Ebihara Y, Shimizu K, 
Masui Y, Kitagawa K, Takebayashi T, Hirose N. Adipose endocrine function, insulin-like growth factor-1 
axis, and exceptional survival beyond 100 years of age. J Gerontol A Biol Sci Med Sci. 2008 
Nov;63(11):1209-18 



32 
 

602. Guimarães SM, Lima EQ, Cipullo JP, Lobo SM, Burdmann EA. Low insulin-like growth factor-1 and 
hypocholesterolemia as mortality predictors  in acute kidney injury in the intensive care unit. Crit Care Med. 
2008 Dec;36(12):3165-70 

603. Petretta M, Colao A, Sardu C, Scopacasa F, Marzullo P, Pivonello R, Fontanella L, de Caterina M, de 
Simone A, Bonaduce D. NT-proBNP, IGF-I and survival in patients with chronic heart failure. Growth Horm 
IGF Res. 2007 Aug;17(4):288-96 

604. Jankowska EA, Biel B, Majda J, Szklarska A, Lopuszanska M, Medras M, Anker SD, Banasiak W, Poole-
Wilson PA, Ponikowski P. Anabolic deficiency in men with chronic heart failure: prevalence and 
detrimental impact on survival. Circulation. 2006 Oct 24;114(17):1829-37 

605. Rasmuson T, Grankvist K, Jacobsen J, Olsson T, Ljungberg B. Serum insulin-like growth factor-1 is an 
independent predictor of prognosis in patients with renal cell carcinoma. Acta Oncol. 2004;43(8):744-8 

606. Denti L, Annoni V, Cattadori E, Salvagnini MA, Visioli S, Merli MF, Corradi F, Ceresini G, Valenti G, 
Hoffman AR, Ceda GP. Insulin-like growth factor 1 as a predictor of ischemic stroke outcome in the elderly. 
Am J Med. 2004 Sep 1;117(5):312-7  

607. Onenli-Mungan N, Yildizdas D, Yapicioglu H, Topaloglu AK, Yüksel B, Ozer G. Growth hormone and 
insulin-like growth factor 1 levels and their relation to survival in children with bacterial sepsis and septic 
shock. J Paediatr Child Health. 2004 Apr;40(4):221-6 

608. Laughlin GA, Barrett-Connor E, Criqui MH, Kritz-Silverstein D. The prospective association of serum 
insulin-like growth factor I (IGF-I) and IGF-binding protein-1 levels with all cause and cardiovascular 
disease mortality in older adults: the Rancho Bernardo Study. J Clin Endocrinol Metab. 2004 
Jan;89(1):114-20 

609. Vasan RS, Sullivan LM, D'Agostino RB, Roubenoff R, Harris T, Sawyer DB, Levy D, Wilson PW. Serum 
insulin-like growth factor I and risk for heart failure in elderly individuals without a previous myocardial 
infarction: the Framingham Heart Study. Ann Intern Med. 2003 Oct 21;139(8):642-8 

610. Roubenoff R, Parise H, Payette HA, Abad LW, D'Agostino R, Jacques PF, Wilson PW, Dinarello CA, 
Harris TB. Cytokines, insulin-like growth factor 1, sarcopenia, and mortality in very old community-dwelling 
men and women: the Framingham Heart Study. Am J Med. 2003 Oct 15;115(6):429-35 

611. Ruiz-Torres A, Soares de Melo Kirzner M. Ageing and longevity are related to growth hormone/insulin-like 
growth factor-1 secretion. Gerontology. 2002 Nov-Dec;48(6):401-7 

612. Fernández-Reyes MJ, Alvarez-Ude F, Sánchez R, Mon C, Iglesias P, Díez JJ, Vázquez A. Inflammation 
and malnutrition as predictors of mortality in patients on hemodialysis. J Nephrol. 2002 Mar-Apr;15(2):136-
43 

613. Caregaro L, Alberino F, Amodio P, Merkel C, Angeli P, Plebani M, Bolognesi M, Gatta A. Nutritional and 
prognostic significance of insulin-like growth factor 1 in patients with liver cirrhosis. Nutrition. 1997 
Mar;13(3):185-90. 

 
Mortality in GH deficient adults: no significant change with growth hormone therapy  
614. van Bunderen CC, van Nieuwpoort IC, Arwert LI, Heymans MW, Franken AA, Koppeschaar HP, van der 

Lely AJ, Drent ML. Does growth hormone replacement therapy reduce mortality in adults with growth 
hormone deficiency? Data from the Dutch National Registry of Growth Hormone Treatment in adults. J Clin 
Endocrinol  Metab. 2011 Oct;96(10):3151-9.  

615. Bengtsson BA, Koppeschaar HP, Abs R, Bennmarker H, Hernberg-Stahl E, Westberg B, Wilton P, Monson 
JP, Feldt-Rasmussen U, Wuster C. Growth hormone replacement therapy is not associated with any 
increase in mortality. KIMS Study Group. J Clin Endocrinol Metab. 1999;84(11):4291-2  

 
Liver failure mortality: reduction with GH treatment 

616. Li N, Zhou L, Zhang B, Dong P, Lin W, Wang H, Xu R, Ding H. Recombinant human growth hormone 
increases albumin and prolongs survival in patients with chronic liver failure: a pilot open, randomized, and 
controlled clinical trial. Dig Liver Dis. 2008 Jul;40(7):554-9 (114 patients with chronic liver failure were 
randomly divided into 2 groups: : 56 patients in the rhGH treatment group received 4.5IU of rhGH 
intramuscularly daily for 4 weeks, rest no treatment The survival rate of the rhGH treatment and control-
treatment groups after 2 weeks, 1 month, 3 months, and 6 months of treatment was 98.21% vs.75.86%, 
91.07% vs.62.07%, 66.07% vs.22.41%, and 55.36% vs.13.79%, respectively) 

 
 
GH therapy improves mental performance in adults  

 
Memory loss: the improvement with GH treatment 

617. Maric NP, Doknic M, Pavlovic D, Pekic S, Stojanovic M, Jasovic-Gasic M, Popovic V. Psychiatric and 
neuropsychological changes in growth hormone-deficient patients after traumatic brain injury in response 
to growth hormone therapy. J Endocrinol Invest. 2010 Dec;33(11):770-5 



33 
 

618. Arwert LI, Deijen JB, Müller M, Drent ML. Long-term growth hormone treatment preserves GH-induced 
memory and mood improvements: a 10-year follow-up study in GH-deficient adult men. Horm Behav. 2005 
Mar;47(3):343-9 

619. Koppeschaar HP. Growth hormone, insulin-like growth factor I and cognitive function in adults. Growth 
Horm IGF Res. 2000 Apr;10 Suppl B:S69-73 

 
GH therapy improves the mood and sexuality in adults 

 
Lower quality of life and fatigue: the improvement with GH treatment  

620. Spielhagen C, Schwahn C, Möller K, Friedrich N, Kohlmann T, Moock J, Kołtowska-Häggström M, Nauck 
M, Buchfelder M, Wallaschofski H. The benefit of long-term growth hormone (GH) replacement therapy in 
hypopituitary adults with GH deficiency: results of the German KIMS database. Growth Horm IGF Res. 
2011 Feb;21(1):1-10.  (long-term data (range: 4-10 years) of 440 consecutively documented patients (216 
women and 224 men) with GHD, aged 20 to 49 years, enrolled in KIMS Germany The mean dose of GH 
over all years was 0.41 mg per day in women and 0.37 mg per day in men. IGF-I and IGF-I SDS levels 
(standard deviation score) increased significantly (p<0.001) during GH treatment. The QoL-AGHDA score 
decreased significantly (p<0.001), indicating long-lasting improvement in QoL. In total cholesterol, LDL-C 
and fasting blood glucose, no significant changes were found. Only six patients developed type 2 diabetes 
during follow-up. Females and males similarly increased significantly in BMI, WC and HC. During GH 
treatment, recurrences of pituitary or central nervous system tumours or further de novo neoplasia were 
reported in 6 or 11 patients, respectively. The number of the most frequently reported GH treatment-
associated adverse events was low 

621. Cenci MC, Soares DV, Spina LD, de Lima Oliveira Brasil RR, Lobo PM, Mansur VA, Gold J, Michmacher 
E, Vaisman M, Conceição FL. Effects of 5 years of growth hormone (GH) replacement therapy on cardiac 
parameters and physical performance in adults with GH deficiency. Pituitary. 2009;12(4):322-9 

622. Webb SM. Measurements of quality of life in patients with growth hormone deficiency. J Endocrinol Invest. 
2008 Sep;31(9 Suppl):52-5 

623. Kołtowska-Häggström M, Kind P, Monson JP, Jonsson B. Growth hormone (GH) replacement in 
hypopituitary adults with GH deficiency evaluated by a utility-weighted quality of life index: a precursor to 
cost-utility analysis. Clin Endocrinol (Oxf). 2008 Jan;68(1):122-9 

624. Peker Y, Svensson J, Hedner J, Grote L, Johannsson G. Sleep apnoea and quality of life in growth 
hormone (GH)-deficient adults before and after 6 months of GH replacement therapy. Clin Endocrinol 
(Oxf). 2006 Jul;65(1):98-105 

625. Feldt-Rasmussen U, Abs R, Bengtsson BA, Bennmarker H, Bramnert M, Hernberg-Stahl E, Monson JP, 
Westberg B, Wilton P, Wuster C; KIMS International Study Board on behalf of KIMS Study Group.Growth 
hormone deficiency and replacement in hypopituitary patients previously treated for acromegaly or 
Cushing's disease. Eur J Endocrinol. 2002 Jan;146(1):67-74 

626. Hernberg-Stahl E, Luger A, Abs R, Bengtsson BA, Feldt-Rasmussen U, Wilton P, Westberg B, Monson JP; 
KIMS International Board; KIMS Study Group. Pharmacia International Metabolic Database. Healthcare 
consumption decreases in parallel with improvements in quality of life during GH replacement in 
hypopituitary adults with GH deficiency. J Clin Endocrinol Metab. 2001 Nov;86(11):5277-81 

627. Murray RD, Darzy KH, Gleeson HK, Shalet SM. GH-deficient survivors of childhood cancer: GH 
replacement during adult life. J Clin Endocrinol Metab. 2002 Jan;87(1):129-35 

628. Murray RD, Skillicorn CJ, Howell SJ, Lissett CA, Rahim A, Smethurst LE, Shalet SM. Influences on quality 
of life in GH deficient adults and their effect on response to treatment. Clin Endocrinol (Oxf). 1999 
Nov;51(5):565-73 

629. Ahmad AM, Hopkins MT, Thomas J, Ibrahim H, Fraser WD, Vora JP. Body composition and quality of life 
in adults with growth hormone deficiency; effects of low-dose growth hormone replacement. Clin 
Endocrinol (Oxf). 2001 Jun;54(6):709-17 

630. Li Voon Chong JS, Benbow S, Foy P, Wallymahmed ME, Wile D, MacFarlane IA. Elderly people with 
hypothalamic-pituitary disease and growth hormone deficiency: lipid profiles, body composition and quality 
of life compared with control subjects. Clin Endocrinol (Oxf). 2000 Nov;53(5):551-9 

631. Moorkens G, Berwaerts J, Wynants H, Abs R. Characterization of pituitary function with emphasis on GH 
secretion in the chronic fatigue syndrome. Clin Endocrinol (Oxf). 2000 Jul;53(1):99-106 

632. Wallymahmed ME, Baker GA, Humphris G, Dewey M, MacFarlane IA. The development, reliability and 
validity of a disease specific quality of life model for adults with growth hormone deficiency. Clin Endocrinol 
(Oxf). 1996 Apr;44(4):403-11 

633. Lagrou K, Xhrouet-Heinrichs D, Massa G, Vandeweghe M, Bourguignon JP, De Schepper J, de Zegher F, 
Ernould C, Heinrichs C, Malvaux P, Craen M. Quality of life and retrospective perception of the effect of 
growth hormone treatment in adult patients with childhood growth hormone deficiency. J Pediatr 
Endocrinol Metab. 2001;14 Suppl 5:1249-60  

634. Stabler B. Impact of growth hormone (GH) therapy on quality of life along the lifespan of GH-treated 
patients. Horm Res. 2001;56 Suppl 1:55-8 



34 
 

635. Wiren L, Johannsson G, Bengtsson BA. A prospective investigation of quality of life and psychological 
well-being after the discontinuation of GH treatment in adolescent patients who had GH deficiency during 
childhood. J Clin Endocrinol Metab. 2001 Aug;86(8):3494-8 

636. Bjork S, Jonsson B, Westphal O, Levin JE. Quality of life of adults with growth hormone deficiency: a 
controlled study. Acta Paediatr Scand Suppl  1989;356:55-9; discussion 60, 73-4 

637. Bengtsson BA, Abs R, Bennmarker H, Monson JP, Feldt-Rasmussen U, Hernberg-Stahl E, Westberg B, 
Wilton P, Wuster C. The effects of treatment and the individual responsiveness to growth hormone (GH) 
replacement therapy in 665 GH-deficient adults. KIMS Study Group and the KIMS International Board. J 
Clin Endocrinol Metab  1999 Nov;84(11):3929-35 

638. Page RC, Hammersley MS, Burke CW, Wass JA. An account of the quality of life of patients after 
treatment for non-functioning pituitary tumours. Clin Endocrinol (Oxf). 1997 Apr;46(4):401-6 

639. Kozakowski J, Adamkiewicz M, Krassowski J, Zgliczynski S. The beneficial effects of growth hormone 
replacement therapy on elderly men. Pol Merkuriusz Lek. 1999 Mar;6(33):131-4  

640. Abs R, Bengtsson BA, Hernberg-Stahl E, Monson JP, Tauber JP, Wilton P, Wuster C. GH replacement in 
1034 growth hormone deficient hypopituitary adults: demographic and clinical characteristics, dosing and 
safety. Clin Endocrinol (Oxf). 1999 Jun;50(6):703-13  

641. Wiren L, Bengtsson BA, Johannsson G. Beneficial effects of long-term GH replacement therapy on quality 
of life in adults with GH deficiency. Clin Endocrinol (Oxf). 1998 May;48(5):613-20 

642. 1413   Fazio S, Sabatini D, Capaldo B, Vigorito C, Giordano A, Guida R, Pardo F, Biondi B, Sacca L.A 
preliminary study of growth hormone in the treatment of dilated cardiomyopathy. N Engl J Med. 1996 Mar 
28;334(13):809-14 

643. Burman P, Deijen JB. Quality of life and cognitive function in patients with pituitary insufficiency. 
Psychother Psychosom. 1998;67(3):154-67 

644. Carroll PV, Littlewood R, Weissberger AJ, Bogalho P, McGauley G, Sonksen PH, Russell-Jones DL. The 
effects of two doses of replacement growth hormone on the biochemical, body composition and 
psychological profiles of growth hormone-deficient adults. Eur J Endocrinol. 1997 Aug;137(2):146-53  

 
Depression: the improvement with GH treatment 

645. Johansson JO, Larson G, Andersson M, Elmgren A, Hynsjo L, Lindahl A, Lundberg PA, Isaksson OG, 
Lindstedt S, Bengtsson BA. Treatment of growth hormone-deficient adults with recombinant human growth 
hormone increases the concentration of growth hormone in the cerebrospinal fluid and affects 
neurotransmitters. Neuroendocrinology. 1995 Jan;61(1):57-66   

 
Anxiety: the improvement with GH treatment 

646. Lasaite L, Bunevicius R, Lasiene D, Lasas L. Psychological functioning after growth hormone therapy in 
adult growth hormone deficient patients: endocrine and body composition correlates. Medicina (Kaunas). 
2004;40(8):740-4 

 
Sleep disorders: the improvement with GH treatment 

647. Miller J, Silverstein J, Shuster J, Driscoll DJ, Wagner M. Short-term effects of growth hormone on sleep 
abnormalities in Prader-Willi syndrome. J Clin Endocrinol Metab. 2006 Feb;91(2):413-7 

648. Verrillo E, Bruni O, Franco P, Ferri R, Thiriez G, Pavone M, Petrone A, Paglietti MG, Crinò A, Cutrera R. 
Analysis of NREM sleep in children with Prader-Willi syndrome and the effect of growth hormone 
treatment. Sleep Med. 2009 Jun;10(6):646-50  

649. Astrom C, Pedersen SA, Lindholm J. The influence of growth hormone on sleep in adults with growth 
hormone deficiency. Clin Endocrinol (Oxf). 1990 Oct;33(4):495-500 

 
Loss of erectile function: possible improvement with GH treatment 

650. Becker AJ, Uckert S, Stief CG, Truss MC, Machtens S, Scheller F, Knapp WH, Hartmann U, Jonas U. 
Possible role of human growth hormone in penile erection. J Urol. 2000 Dec;164(6):2138-42  

 
Loss of erectile function in animals: the improvement with GH treatment 

651. Zhang XS, Wang YX, Han YF, Li Z, Xiang ZQ, Leng J, Huang XY. Effects of growth hormone 
supplementation on erectile function and expression of nNOS in aging rats. Zhonghua Nan Ke Xue. 2005 
May;11(5):339-42  

652. Jung GW, Spencer EM, Lue TF. Growth hormone enhances regeneration of nitric oxide synthase-
containing penile nerves after cavernous nerve neurotomy in rats. J Urol. 1998 Nov;160(5):1899-904 

 
Age-related disease: the association with low GH/IGF-1 levels  

Memory loss and Alzheimer’s disease: the association with lower GH and/or IGF-1 levels  



35 
 

653. Falleti MG, Maruff P, Burman P, Harris A. The effects of growth hormone (GH) deficiency and GH 
replacement on cognitive performance in adults: a meta-analysis of the current literature. 
Psychoneuroendocrinology. 2006 Jul;31(6):681-91 

654. Arwert LI, Veltman DJ, Deijen JB, van Dam PS, Delemarre-van deWaal HA, Drent ML. Growth hormone 
deficiency and memory functioning in adults visualized by functional magnetic resonance imaging. 
Neuroendocrinology. 2005;82(1):32-40 

655. Deijen JB, de Boer H, Blok GJ, van der Veen EA. Cognitive impairments and mood disturbances in growth 
hormone deficient men. Psychoneuroendocrinology. 1996 Apr;21(3):313-22 

656. Rollero A, Murialdo G, Fonzi S, Garrone S, Gianelli MV, Gazzerro E, Barreca A, Polleri A. Relaionship 
between cognitive function, growth hormone and insulin-like growth factor I plasma levels in aged subjects. 
Neuropsychobiology. 1998;38(2):73-9 

657. van Dam PS, de Winter CF, de Vries R, van der Grond J, Drent ML, Lijffijt M, Kenemans JL, Aleman A, de 
Haan EH, Koppeschaar HP. Childhood-onset growth hormone deficiency, cognitive function and brain N-
acetylaspartate. Psychoneuroendocrinology. 2005 May;30(4):357-63 

658. Watanabe T, Koba S, Kawamura M, Itokawa M, Idei T, Nakagawa Y, Iguchi T, Katagiri T. Small dense low-
density lipoprotein and carotid atherosclerosis in relation to vascular dementia. Metabolism. 2004 
Apr;53(4):476-82 

 

Hypercholesterolemia: the association with lower GH and/or IGF-1 levels 

659. Utz AL, Yamamoto A, Hemphill L, Miller KK. Growth hormone deficiency by growth hormone releasing 
hormone-arginine testing criteria predicts increased cardiovascular risk markers in normal young 
overweight and obese women. J Clin Endocrinol Metab. 2008 Jul;93(7):2507-14 

660. Abdu TA, Neary R, Elhadd TA, Akber M, Clayton RN. Coronary risk in growth hormone deficient 
hypopituitary adults: increased predicted risk is due largely to lipid profile abnormalities. Clin Endocrinol 
(Oxf)  2001 Aug;55(2):209-16 

661. Landin-Wilhelmsen K, Wilhelmsen L, Lappas G, Rosen T, Lindstedt G, Lundberg PA, Bengtsson BA. 
Serum insulin-like growth factor I in a random population sample of men and women: relation to age, sex, 
smoking habits, coffee consumption and physical activity, blood pressure and concentrations of plasma 
lipids, fibrinogen, parathyroid hormone and osteocalcin. Clin Endocrinol (Oxf). 1994 Sep;41(3):351-7 

662. Sanmarti A, Lucas A, Hawkins F, Webb SM, Ulied A. Observational study in adult hypopituitary patients 
with untreated growth hormone deficiency (ODA study). Socio-economic impact and health status. 
Collaborative ODA (Observational GH Deficiency in Adults) Group. Eur J Endocrinol. 1999 
Nov;141(5):481-9 

663. Colao A, di Somma C, Pivonello R, Cuocolo A, Spinelli L, Bonaduce D, Salvatore M, Lombardi G. The 
cardiovascular risk of adult GH deficiency (GHD) improved after GH replacement and worsened in 
untreated GHD: a 12-month prospective study. J Clin Endocrinol Metab. 2002 Mar;87(3):1088-93 

 
 
Atherosclerosis: the association with lower GH and/or IGF-1 levels 
664. Colao A, Di Somma C, Spiezia S, Savastano S, Rota F, Savanelli MC, Lombardi G. Growth hormone 

treatment on atherosclerosis: results of a 5-year open, prospective, controlled study in male patients with 
severe growth hormone deficiency. J Clin Endocrinol Metab. 2008 Sep;93(9):3416-24 

665. Colao A, Di Somma C, Spiezia S, Rota F, Pivonello R, Savastano S, Lombardi G. The natural history of 
partial growth hormone deficiency in adults: a prospective study on the cardiovascular risk and 
atherosclerosis. J Clin Endocrinol Metab. 2006 Jun;91(6):2191-200 

666. Colao A, Di Somma C, Cuocolo A, Spinelli L, Acampa W, Spiezia S, Rota F, Savanelli MC, Lombardi G. 
Does a gender-related effect of growth hormone (GH) replacement exist on cardiovascular risk factors, 
cardiac morphology, and performance and atherosclerosis? Results of a two-year open, prospective study 
in young adult men and women with severe GH deficiency. J Clin Endocrinol Metab. 2005 Sep;90(9):5146-
55  

667. Makimura H, Stanley T, Mun D, Chen C, Wei J, Connelly JM, Hemphill LC, Grinspoon  SK. Reduced 
growth hormone secretion is associated with increased carotid intima-media thickness in obesity. J Clin 
Endocrinol Metab. 2009 Dec;94(12):5131- 

668. Utz AL, Yamamoto A, Hemphill L, Miller KK. Growth hormone deficiency by growth hormone releasing 
hormone-arginine testing criteria predicts increased cardiovascular risk markers in normal young 
overweight and obese women. J Clin Endocrinol Metab. 2008 Jul;93(7):2507-14 

669. Capaldo B, Patti L, Oliviero U, Longobardi S, Pardo F, Vitale F, Fazio S, Di Rella F, Biondi B, Lombardi G, 
Sacca L.  Increased arterial intima-media thickness in childhood-onset growth hormone deficiency. J Clin 
Endocrinol Metab. 1997 May;82(5):1378-81 

670. Markussis V, Beshyah SA, Fisher C, Sharp P, Nicolaides AN, Johnston DG. Detection of premature 
atherosclerosis by high-resolution ultrasonography in symptom-free hypopituitary adults. Lancet. 
1992;34():1188-1192. 

671. Pfeifer M, Verhovec R, Zizek B, Prezelj J, Poredos P, Clayton RN. Growth hormone (GH) treatment 
reverses early atherosclerotic changes in GH-deficient adults. J Clin Endocrinol Metab. 1999 
Feb;84(2):453-7 



36 
 

 

Arterial hypertension: the association with lower GH and/or IGF-1 levels 

672. Landin-Wilhelmsen K, Wilhelmsen L, Lappas G, Rosen T, Lundstedt G, Lundberg PA, Bengtssopn BA. 
Serum insulin-like growth factor 1 in a random population sample of men and women: relation to age, sex, 
smoking habits, coffee consumption and physical activity, blood pressure and concentrations of plasma 
lipids, fibrinogen, parathyroid hormone and osteocalcin. Clin Endocrinol (Oxf). 1994 Sep;41(3):351-7 

 

Coronary heart disease and cardiac hypofunction: the association with lower GH and/or IGF-1 levels 

673. Conti E, Andreotti F, Sciahbasi A, Riccardi P, Marra G, Menini E, Ghirlanda G, Maseri A. Markedly 
reduced insulin-like growth factor-1 in the acute phase of myocardial infarction. J Am Coll Cardiol. 2001 
Jul;38(1):26-32 

 
Cardiac hypofunction: the association with lower GH and/or IGF-1 levels 

674. Moisey R, Barker D, Lewis N, Sharp L, Clements RE, Goldspink DF, Tan LB, Orme S. Reduced cardiac 
functional reserve and quality of life in adults with Growth Hormone Deficiency. Clin Endocrinol (Oxf). 2009 
Feb 25. [Epub ahead of print]  

 

Stroke and other cerebrovascular disorders: the association with GH and/or IGF-1 levels  

675. Holmer H, Svensson J, Rylander L, Johannsson G, Rosén T, Bengtsson BA, Thorén M,  Höybye C, 
Degerblad M, Bramnert M, Hägg E, Edén Engström B, Ekman B, Norrving B,  Hagmar L, Erfurth EM. 
Nonfatal stroke, cardiac disease, and diabetes mellitus in hypopituitary patients on hormone replacement 
including growth hormone. J Clin Endocrinol Metab. 2007 Sep;92(9):3560-7 

676. Rudman D, Nagraj HS, Mattson DE, Jackson DL, Rudman IW, Boswell J, Pucci DC. 
Hyposomatomedinemia in the men of a Veterans Administration Nursing Home:prevalence and 
correlates.Gerontology. 1987;33(5):307-14 

 

Obesity and visceral adiposity: the association with lower GH and/or IGF-1 levels 

677. Savastano S, Angrisani L, Di Somma C, Rota F, Savanelli MC, Cascella T, Orio F, Lombardi G, Colao A. 
Relationship between growth hormone/insulin-like growth factor-1 axis integrity and voluntary weight loss 
after gastric banding surgery for severe obesity. Obes Surg. 2010 Feb;20(2):211-20 

678. Irving BA, Weltman JY, Patrie JT, Davis CK, Brock DW, Swift D, Barrett EJ, Gaesser GA, Weltman A. 
Effects of exercise training intensity on nocturnal growth hormone secretion in obese adults with the 
metabolic syndrome. J Clin Endocrinol Metab. 2009 Jun;94(6):1979-86 

679. Utz AL, Yamamoto A, Hemphill L, Miller KK. Growth hormone deficiency by growth hormone releasing 
hormone-arginine testing criteria predicts increased cardiovascular risk markers in normal young 
overweight and obese women. J Clin Endocrinol Metab. 2008 Jul;93(7):2507-14 

680. Kelestimur F, Popovic V, Leal A, Van Dam PS, Torres E, Perez Mendez LF, Greenman  Y, Koppeschaar 
HP, Dieguez C, Casanueva FF. Effect of obesity and morbid obesity on the growth hormone (GH) 
secretion elicited by the combined GHRH + GHRP-6 test. Clin Endocrinol (Oxf). 2006 Jun;64(6):667-71 

681. Beshyah SA, Freemantle C, Thomas E, Rutherford O, Page B, Murphy M, Johnston DG. Abnormal body 
composition and reduced bone mass in growth hormone deficient hypopituitary adults. Clin Endocrinol 
(Oxf)  1995 Feb;42(2):179-89 

682. Attanasio AF, Bates PC, Ho KK, Webb SM, Ross RJ, Strasburger CJ, Bouillon R, Crowe B, Selander K, 
Valle D, Lamberts SW; Hypoptiuitary Control and Complications Study International Advisory Board. 
Human growth hormone replacement in adult hypopituitary patients: long-term effects on body composition 
and lipid status--3-year results from the HypoCCS Database. J Clin Endocrinol Metab. 2002 
Apr;87(4):1600-6 

683. Stouthart PJ, de Ridder CM, Rekers-Mombarg LT, van der Waal HA. Changes in body composition during 
12 months after discontinuation of growth hormone therapy in young adults with growth hormone 
deficiency from childhood. J Pediatr Endocrinol Metab. 1999 Apr;12 Suppl 1:335-8   

684. Biller BM, Sesmilo G, Baum HB, Hayden D, Schoenfeld D, Klibanski A. Withdrawal of long-term 
physiological growth hormone (GH) administration: differential effects on bone density and body 
composition in men withadult-onset GH deficiency. J Clin Endocrinol Metab. 2000 Mar;85(3):970-6 

685. Kohno H, Ueyama N, Honda S. Unfavourable impact of growth hormone (GH) discontinuation on body 
composition and cholesterol profiles after the completion of height growth in GH-deficient young adults. 
Diabetes Obes Metab. 1999 Sep;1(5):293-6 



37 
 

686. Kuromaru R, Kohno H, Ueyama N, Hassan HM, Honda S, Hara T. Long-term prospective study of body 
composition and lipid profiles during and after growth hormone (GH) treatment in children with GH 
deficiency: gender-specific metabolic effects. J Clin Endocrinol Metab. 1998 Nov;83(11):3890-6 

687. Vahl N, Juul A, Jorgensen JO, Orskov H, Skakkebaek NE, Christiansen JS.  Continuation of growth 
hormone (GH) replacement in GH-deficient patients during transition from childhood to adulthood: a two-
year placebo-controlled study. J Clin Endocrinol Metab. 2000 May;85(5):1874-81 

688. Norrelund H, Vahl N, Juul A, Moller N, Alberti KG, Skakkebaek NE, Christiansen JS, Jorgensen JO. 
Continuation of growth hormone (GH) therapy in GH-deficient patients during transition from childhood to 
adulthood: impact on insulin sensitivity and substrate metabolism. J Clin Endocrinol Metab. 2000 
May;85(5):1912-7 

689. Johannsson G. What happens when growth hormone is discontinued at completion of growth? Metabolic 
aspects. J Pediatr Endocrinol Metab. 2000;13 Suppl 6:1321-6 

 

Diabetes: the association with lower GH and/or IGF-1 levels 

690. Holmer H, Svensson J, Rylander L, Johannsson G, Rosén T, Bengtsson BA, Thorén M,  Höybye C, 
Degerblad M, Bramnert M, Hägg E, Edén Engström B, Ekman B, Norrving B,  Hagmar L, Erfurth EM. 
Nonfatal stroke, cardiac disease, and diabetes mellitus in hypopituitary patients on hormone replacement 
including growth hormone. J Clin Endocrinol Metab. 2007 Sep;92(9):3560-7 

691. Nam SY, Kim KR, Cha BS, Song YD, Lim SK, Lee HC, Huh KB. Low-dose growth hormone treatment 
combined with diet restriction decreases insulin resistance by reducing visceral fat and increasing muscle 
mass in obese type 2 diabetic patients. Int J Obes Relat Metab Disord. 2001 Aug;25(8):1101-7 

 
Rheumatism, fibromyalgia: the association with lower GH and/or IGF-1 levels 

692. Neidel J. Changes in systemic levels of insulin-like growth factors and their binding proteins in patients 
with rheumatoid arthritis. Clin Exp Rheumatol. 2001 Jan-Feb;19(1):81-4 

693. Ekenstedt KJ, Sonntag WE, Loeser RF, Lindgren BR, Carlson CS. Effects of chronic growth hormone and 
insulin-like growth factor 1 deficiency on osteoarthritis severity in rat knee joints. Arthritis Rheum. 2006 
Dec;54(12):3850-8 

694. Leal-Cerro A, Povedano J, Astorga R, Gonzalez M, Silva H, Garcia-Pesquera F, Casanueva FF, Dieguez 
C. The growth hormone (GH)-releasing hormone-GH-insulin-like growth factor-1 axis in patients with 
fibromyalgia syndrome. J Clin Endocrinol Metab. 1999 Sep;84(9):3378-81 

695. Bagge E, Bengtsson BA, Carlsson L, Carlsson J. Low growth hormone secretion in patients with 
fibromyalgia--a preliminary report on 10 patients and 10 controls. J Rheumatol. 1998 Jan;25(1):145-8  

 

Osteoporosis: the association with lower GH and/or IGF-1 levels 

696. Boot AM, van der Sluis IM, Krenning EP, de Muinck Keizer-Schrama SM. Bone mineral density and body 
composition in adolescents with childhood-onset growth hormone deficiency. Horm Res. 2009;71(6):364-
71 

697. Foldes J, Lakatos P, Zsadanyi J, Horvath C. Decreased serum IGF-I and dehydroepiandrosterone 
sulphate may be risk factors for the development of reduced bone mass in postmenopausal women with 
endogenous subclinical hyperthyroidism. Eur J Endocrinol. 1997 Mar;136(3):277-81 

698. Monson JP, Abs R, Bengtsson BA, Bennmarker H, Feldt-Rasmussen U, Hernberg-Stahl E, Thoren M, 
Westberg B, Wilton P, Wuster C. Growth hormone deficiency and replacement in elderly hypopituitary 
adults. KIMS Study Group and the KIMS International Board. Pharmacia and Upjohn International 
Metabolic Database. Clin Endocrinol (Oxf). 2000 Sep;53(3):281-9 

699. Longobardi S, Di Rella F, Pivonello R, Di Somma C, Klain M, Maurelli L, Scarpa R, Colao A, Merola B, 
Lombardi G. Effects of two years of growth hormone (GH) replacement therapy on bone metabolism and 
mineral density in childhood and adulthood onset GH deficient patients. J Endocrinol Invest. 1999 
May;22(5):333-9 

700. Beckers V, Milet J, Legros JJ. Prolonged treatment with recombined growth hormone improves bone 
measures: study of body composition in 21 deficient adults on treatment. Ann Endocrinol (Paris). 2001 
Dec;62(6):507-15 

701. Gomez JM, Gomez N, Fiter J, Soler J. Effects of long-term treatment with GH in the bone mineral density 
of adults with hypopituitarism and GH deficiency and after discontinuation of GH replacement. Horm Metab 
Res. 2000 Feb;32(2):66-70  

702. Kaufman JM, Taelman P, Vermeulen A, Vandeweghe M. Bone mineral status in growth hormone-deficient 
males with isolated and multiple pituitary deficiencies of childhood onset. J Clin Endocrinol Metab. 1992 
Jan;74(1):118-23 

703. Calo L, Castrignano R, Davis PA, Carraro G, Pagnin E, Giannini S, Semplicini A, D'Angelo A. Role of 
insulin-like growth factor-I in primary osteoporosis: a correlative study. J Endocrinol Invest. 2000 
Apr;23(4):223-7  



38 
 

704. Colao A, Di Somma C, Pivonello R, Loche S, Aimaretti G, Cerbone G, Faggiano A, Corneli G, Ghigo E, 
Lombardi G. Bone loss is correlated to the severity of growth hormone deficiency in adult patients with 
hypopituitarism. J Clin Endocrinol Metab. 1999 Jun;84(6):1919-24 

705. Nakaoka D, Sugimoto T, Kaji H, Kanzawa M, Yano S, Yamauchi M, Sugishita T, Chihara K. Determinants 
of bone mineral density and spinal fracture risk in postmenopausal Japanese women. Osteoporos Int. 
2001;12(7):548-54 

706. Rico H, Del Rio A, Vila T, Patino R, Carrera F, Espinos D. The role of growth hormone in the pathogenesis 
of postmenopausal osteoporosis. Arch Intern Med. 1979 Nov;139(11):1263-5 

707. Ljunghall S, Johansson AG, Burman P, Kampe O, Lindh E, Karlsson FA. Low plasma levels of insulin-like 
growth factor 1 (IGF-1) in male patients with idiopathic osteoporosis. J Intern Med. 1992 Jul;232(1):59-64 

 
Cancer: the association with lower GH and/or IGF-1 levels 

708. Woodson K, Tangrea JA, Pollak M, Copeland TD, Taylor PR, Virtamo J, Albanes D. Serum IGF-1: tumor 
marker or etiologic factor? A prospective study of prostate cancer among Finnish men. Cancer Res. 2003 
Jul 15;63(14):3991-4 

709. Chokkalingam AP, Pollak M, Fillmore CM, Gao YT, Stanczyk FZ, Deng J, Sesterhenn IA, Mostofi FK, 
Fears TR, Madigan MP, Ziegler RG, Fraumeni JF Jr, Hsing AW. Insulin-like growth factors and prostate 
cancer: a population-based case-control study in China. Cancer Epidemiol Biomarkers Prev. 2001 
May;10(5):421-7 

710. Baffa R, Reiss K, El-Gabry EA, Sedor J, Moy ML, Shupp-Byrne D, Strup SE, Hauck WW, Baserga R, 
Gomella LG. Low serum insulin-like growth factor 1 (IGF-1): a significant association with prostate cancer. 
Tech Urol. 2000 Sep;6(3):236-9 

711. Finne P, Auvinen A, Koistinen H, Zhang WM, Maattanen L, Rannikko S, Tammela T, Seppala M, Hakama 
M, Stenman UH. Insulin-like growth factor I is not a useful marker of prostate cancer in men with elevated 
levels of prostate-specific antigen. J Clin Endocrinol Metab.  2000 Aug;85(8):2744-7 

712. Colombo F, Iannotta F, Fachinetti A, Giuliani F, Cornaggia M, Finzi G, Mantero G, Fraschini F, Malesci A, 
.Bersani M, et al.  Changes in hormonal and biochemical parameters in gastric adenocarcinoma. Minerva 
Endocrinol. 1991 Jul-Sep;16(3):127-39 

 
 

GH treatment may oppose and GH deficiency may trigger several mechanisms of senescence  

 

Failure of repair systems: GH accelerates repair 

713. Revhaug A, Mjaaland M. Growth hormone and surgery. Horm Res. 1993;40(1-3):99-101 
714. Dahlgren LA, van der Meulen MC, Bertram JE, Starrak GS, Nixon AJ. Insulin-like growth factor-I improves 

cellular and molecular aspects of healing in a collagenase-induced model of flexor tendinitis. J Orthop Res. 
2002 Sep;20(5):910-9 

 

Immune deficiency: GH stimulates the immune system 

715. Wise T, Klindt J, Macdonald GJ, Ford JJ. Effects of neonatal sexual differentiation, growth hormone and 
testosterone on thymic weights and thymosin-beta 4 in hypophysectomized rats. J Reprod Immunol. 1991 
Jan;19(1):43-54 

716. Knyszynski A, Adler-Kunin S, Globerson A.  Effects of growth hormone on thymocyte development from 
progenitor cells in the bone marrow. Brain Behav Immun. 1992 Dec;6(4):327-40 

717. Beschorner WE, Divic J, Pulido H, Yao X, Kenworthy P, Bruce G. Enhancement of thymic recovery after 
cyclosporine by recombinant human growth hormone and insulin-like growth factor I. Transplantation. 
1991 Nov;52(5):879-84 

718. Murphy WJ, Durum SK, Longo DL. Role of neuroendocrine hormones in murine T cell development. 
Growth hormone exerts thymopoietic effects in vivo. J Immunol. 1992 Dec 15;149(12):3851-7 

719. Kappel M, Hansen MB, Diamant M, Jorgensen JO, Gyhrs A, Pedersen BK. Effects of an acute bolus 
growth hormone infusion on the human immune system. Horm Metab Res. 1993 Nov;25(11):579-85) 

720. Kudsk KA, Mowatt-Larssen C, Bukar J, Fabian T, Oellerich S, Dent DL, Brown R. Effect of recombinant 
human insulin-like growth factor I and early total parenteral nutrition on immune depression following 
severe head injury.Arch Surg. 1994 Jan;129(1):66-70 

721. Takada Y, Bando H, Miyamoto Y, Kosaka M, Sano T. Effect of growth hormone on immune function in 
normal and hypophysectomised rats. Nippon Naibunpi Gakkai Zasshi. 1991 Oct 20;67(10):1162-77 

722. Manfredi R, Tumietto F, Azzaroli L, Zucchini A, Chiodo F, Manfredi G. Growth hormone (GH) and the 
immune system: impaired phagocytic function in children with idiopathic GH deficiency is corrected by 
treatment with biosynthetic GH. J Pediatr Endocrinol. 1994 Jul-Sep;7(3):245-51 



39 
 

723. Jardieu P, Clark R, Mortensen D, Dorshkind K. In vivo administration of insulin-like growth factor-I 
stimulates primary B lymphopoiesis and enhances lymphocyte recovery after bone marrow transplantation. 
J Immunol. 1994 May 1;152(9):4320-7 

724. Vara-Thorbeck R, Guerrero JA, Rosell J, Ruiz-Requena E, Capitan JM. Exogenous growth hormone: 
effects on the catabolic response to surgically produced acute stress and on postoperative immune 
function. World J Surg. 1993 Jul-Aug;17(4):530-7 

725. Edwards CK 3rd, Ghiasuddin SM, Yunger LM, Lorence RM, Arkins S, Dantzer R, Kelley KW. In vivo 
administration of recombinant growth hormone or gamma interferon activities macrophages: enhanced 
resistance to experimental Salmonella typhimurium infection is correlated with generation of reactive 
oxygen intermediates. Infect Immun. 1992 Jun;60(6):2514-21 

726. Huang KF, Chung DH, Herndon DN. Insulin-like growth factor 1 (IGF-1) reduces gut atrophy and bacterial 
translocation after severe burn injury. Arch Surg. 1993 Jan;128(1):47-53 

727. Peake GT, Mackinnon LT, Sibbitt WL Jr, Kraner JC. Exogenous growth hormone treatment alters body 
composition and increases naturalkiller cell activity in women with impaired endogenous growth hormone 
secretion. Metabolism. 1987 Dec;36(12):1115-7 

728. Crist DM, Kraner JC. Supplemental growth hormone increases the tumor cytotoxic activity of natural killer 
cells in healthy adults with normal growth hormone secretion. Metabolism. 1990 Dec;39(12):1320-4 

 

Limits to healthy cell proliferation: GH/IGF-1 stimulates fibroblast proliferation and differentiation  

729. Clemmons DR, Van Wyk JJ. Somatomedin-C and platelet-derived growth factor stimulate human fibroblast 
replication. J Cell Physiol. 1981 Mar;106(3):361-7 

730. van Osch GJ, van der Veen SW, Verwoerd-Verhoef HL. In vitro redifferentiation of culture-expanded rabbit 
and human auricular chondrocytes for cartilage reconstruction. Plast Reconstr Surg. 2001 Feb;107(2):433-
40 

 

Poor gene polymorphism: poor GH gene polymorphisms may increase the risk of age-related diseases 

731. Costalonga EF, Antonini SR, Guerra-Junior G, Mendonca BB, Arnhold IJ, Jorge AA. The -202 A allele of 
insulin-like growth factor binding protein-3 (IGFBP3) promoter polymorphism is associated with higher 
IGFBP-3 serum levels and better growth response to growth hormone treatment in patients with severe 
growth hormone deficiency. J Clin Endocrinol Metab. 2009 Feb;94(2):588-95 

732. Jensen RB, Vielwerth S, Larsen T, Greisen G, Leffers H, Juul A. The presence of the d3-growth hormone 
receptor polymorphism is negatively associated with fetal growth but positively associated with postnatal 
growth in healthy subjects. J Clin Endocrinol Metab. 2007 Jul;92(7):2758-63 

733. Dennison EM, Syddall HE, Rodriguez S, Voropanov A, Day IN, Cooper C; Southampton Genetic 
Epidemiology Research Group.Polymorphism in the growth hormone gene, weight in infancy, and adult 
bone mass. J Clin Endocrinol Metab. 2004 Oct;89(10):4898-903 

 

 
734. Inexactitude de l’information : Les taux de DHEA et de DHEA-S varient, d’1 facteur 1 à 20, dans une 

même tranche d’âge. Il existe une variation des taux au cours de la  journée (rythme circadien) et des 
variations intra-individuelles spontanées parfois importantes » 

735. Quest diagnostics Reference Manual. 2002 : p. 10 
736. Inexactitude de l’information : « Variations intra-individuelles du taux de DHEA au cours de la journée 

(rythme circadien) spontanées parfois importantes » 
737. Rosenfeld RS, Rosenberg BJ, Fukushima DK, Hellman L. 24-Hour secretory pattern of 

dehydroisoandrosterone and dehydroisoandrosterone sulfate. J Clin Endocrinol Metab 1975 
May;40(5):850-5 

738. Migeon CJKellerAR,Lawrence B, Shepard TH. Dehydroepiandrosterone levels in human plasma. Effect of 
age and sex; day-to-day and diurnal variations. J Clin Endocrinol Metab. 1957 ; 17: 1051-62 

739. Liu CH, Laughlin GA, Fischer UG, Yen SS. Marked attenuation of ultradian and circadian rhythms of 
dehydroepiandrosterone in postmenopausal women: evidence for a reduced 17,20-desmolase enzymatic 
activity. J Clin Endocrinol Metab 1990 Oct;71(4):900-6 

740. Baulieu EE. “Dehydroepiandrsterone (DHEA): fountain of youth?” J Clin Endocrinol Metab 1996 ; 81 (9): 
3147-51 

741. Quest diagnostics Incorporated’s Reference manual 2002: p; 10 
742. Baulieu EE. “Dehydroepiandrsterone (DHEA): fountain of youth?” J Clin Endocrinol Metab. 1996 ; 81 (9): 

3147-51 
743. Legrain S, Massien C, Lahlou N, Roger M, Debuire B, Diquet B, Chatellier G, Azizi M, Faucounau V, 

Porchet H, Forette F, Baulieu EE. Dehydroepiandrosterone replacement administration: pharmacokinetic 
and pharmacodynamic studies in healthy elderly subjects. J Clin Endocrinol Metab 2000 Sep;85(9):3208-
17 



40 
 

744. Thomas G, Frenoy N, Legrain S, Sebag-Lanoe R, Baulieu EE, Debuire B. Serum dehydroepiandrosterone 
sulfate levels as an individual marker. J Clin Endocrinol Metab 1994 Nov;79(5):1273-6 

745. Nieschlag El,Loriaux DL, Ruder HJ, Zucker IR, Kirschner MA, Lipsett MB. J Endocrin, 1973, 57:123-34 
The secration of dehydroepiandrosterone and dehydroepiandrosterone sulphate en man  

746. Abraham GE. Ovarian and adrenal contribution to peripheral androgens during the menstrual cycle. J Clin 
Endocrinol Metab 1974 Aug;39(2):340-6 

747. Gant NF,Hutchinson HT, Siiteri PK, Mac Donald PC. Am J Obstet Gynecol, 1971, 111:555;., 1967, 38:307-
Study of the metabolic clearance rate of dehydroepiandrosterone sulfate in pregnancy  

748. Wang DY, Bulbrook RD, Sneddon A, Hamilton T. The metabolic clearance rates of 
dehydroepiandrosterone, testosterone and their sulphate esters in man, rat and rabbit. J Endocrinol. 1967 
Jul;38(3):307-18. No abstract available 

749. Lobo RA, Paul WL, Goebelsmann U. Dehydroepiandrosterone sulfate as an indicator of adrenal androgen 
function.  

750. Feher T, Poteczin E, Bodrogi L.Relationship between serum dehydroepiandrosterone sulphate and urinary 
17-ketosteroid values. Exp Clin Endocrinol 1985 Apr;85(2):209-16Obstet Gynecol 1981 Jan;57(1):69-73 

751. Longcope C. Adrenal and gonadal androgen secretion in normal females. Clin Endocrinol Metab 1986 
May;15(2):213-28 

752. Meikle AW, Daynes RA, Araneo BA. Adrenal androgen secretion and biologic effects..Endocrinol Metab 
Clin North Am 1991 Jun;20(2):381-400 

 
Reports of the Belgian Society of Anti-Aging Medicine evaluating the inaccuracies of the advice of the 

Belgian Academy of Medicine on DHEA 
753. Belgian Society of Anti-Aging Medicine. La DHEA en question : La réponse au rapport de l’Académie de 

médecine partie 2 (Evaluating the critics : 1-87) (2002) 
754. Belgian Society of Anti-Aging Medicine. La DHEA en question : La réponse au rapport de l’Académie de 

médecine partie 1 (Les arguments : p. 1-60)  
755. Hertoghe TM, Everard B, Duboé B, Hertoghe TA, François M, Gouita J, Gadomski A, Poutet B, Van 

Bruyssel D, Baisier W.  La DHEA : le bilan.  Journal de médecine esthétique et chirurgie dermatologique 
March 2003 : 117 :7-21 (337 references) 

 

Significantly beneficial effects of DHEA treatment on the qualilty of life known in 2002 (Effets bénéfiques 
et significatifs de la DHEA sur la qualité de vie connus en 2002) 

756. Morales AJ, Nolan JJ, Nelson JC, Yen SS. Effects of replacement dose of dehydroepiandrosterone in men 
and women of advancing age. J Clin Endocrinol Metab 1994;78(6):1360-7 

757. Hunt PJ, Gurnell EM, Huppert FA, Richards C, Prevost AT, Wass JA, Herbert J, Chatterjee VK. 
Improvement in mood and fatigue after dehydroepiandrosterone replacement in Addison's disease in a 
randomized, double blind trial. J Clin Endocrinol Metab. 2000;85(12):4650-6. 

758. Arlt W, Callies F, Allolio B. DHEA replacement in women with adrenal insufficiency--pharmacokinetics, 
bioconversion and clinical effects on well-being, sexuality and cognition. Endocr Res. 2000;26(4):505-11. 

759. van Vollenhoven RF, Engleman EG, McGuire JL. Dehydroepiandrosterone in systemic lupus 
erythematosus. Results of a double-blind, placebo-controlled, randomized clinical trial. Arthritis Rheum 
1995;38(12):1826-31 

760. Calabrese V. DHEA in multiple sclerosis: positive effects in a non-randomized study. In: The biological role 
of DHEA, edited by Regelson W, Kalimi M, De Gruyter-Berlin, 1990: 95-100 

761. Wolf OT, Neumann O, Hellhammer DH, Geiben AC, Strasburger CJ, Dressendorfer RA, Pirke KM, 
Kirschbaum C. Effects of a two-week physiological dehydroepiandrosterone substitution on cognitive 
performance and well-being in healthy elderly women and men. J Clin Endocrinol Metab. 1997;82(7):2363-
7. 

 
Significantly beneficial effects of DHEA treatment on depression known in 2002 (effets bénéfiques et 
significatifs de la DEHEA sur la depression connus en 2002) 

762. Stomati M, Rubino S, Spinetti A, Parrini D, luisi S, Casarosa E, Petraglia F, Gennazzani AR. Endocrine, 
neuroendocrine and behavioural effects of oral dehydroepiandrosterone sulfate supplementation in 
postmenopausal women. Gynecol Endocrinol. 1999; 13 (1): 15-25 

763. Bloch M, Schmidt PJ, Danaceau MA, Adams LF, Rubinow DR. Dehydroepiandrosterone treatment of 
midlife dysthymia. Biol Psychiatry. 1999;45(12):1533-41. 

764. Arlt W, Callies F, van Vlijmen JC, Koehler I, Reincke M, Bidlingmaier M, Huebler D, Oettel M, Ernst M, 
Schulte HM, Allolio B. Dehydroepiandrosterone replacement in women with adrenal insufficiency. N Engl J 
Med. 1999;341(14):1013-20. 

765. Calabrese V. DHEA in multiple sclerosis:n positive effects in a non-randomized study. In: The biological 
role of DHEA, edited by Regelson W, Kalimi M, De Gruyter-Berlin, 1990: 95-100 

766. Wolf OT, Neumann O, Hellhammer DH, Geiben AC, Strasburger CJ, Dressendorfer RA, Pirke KM, 
Kirschbaum C. Effects of a two-week physiological dehydroepiandrosterone substitution on cognitive 



41 
 

performance and well-being in healthy elderly women and men. J Clin Endocrinol Metab. 1997;82(7):2363-
7 

767. Reddy DS, Kaur G, Kulkarni SK. Sigma (sigma1) receptor mediated anti-depressant-like effects of 
neurosteroids in the Porsolt forced swim test. Neuroreport. 1998;9(13):3069-73 

768. Johannsson G, Burman P, Wiren L, Engstrom BE, Nilsson AG, Ottosson M, Jonsson B, Bengtsson BA, 
Karlsson FA. Low dose DHEA affects behavior in hypopituitary androgen-deficient women: a placebo-
controlled trial. J Clin Endocrinol Metab 2002 May;87(5):2046-52 

 
Significantly beneficial effects of DHEA treatment on depression known in 2002  anxiety/stress resistance  
(effets bénéfiques et significatifs de la DHEA sur la diminution de la résistance/anxiété au stress connus 
en 2002  

769. Kudielka BM, Hellhammer J, Hellhammer DH, Wolf OT, Pirke KM, Varadi E, Pilz J, Kirschbaum C. Sex 
differences in endocrine and psychological responses to psychosocial stress in healthy elderly subjects 
and the impact of a 2-week dehydroepiandrosterone treatment. J Clin Endocrinol Metab. 1998;83(5):1756-
61. 

770. Bloch M, Schmidt PJ, Danaceau MA, Adams LF, Rubinow DR. Dehydroepiandrosterone treatment of 
midlife dysthymia. Biol Psychiatry. 1999;45(12):1533-41 

771. Arlt W, Callies F, van Vlijmen JC, Koehler I, Reincke M, Bidlingmaier M, Huebler D, Oettel M, Ernst M, 
Schulte HM, Allolio B. Dehydroepiandrosterone replacement in women with adrenal insufficiency. N Engl J 
Med. 1999;341(14):1013-20. 

772. Melchior CL, Ritzmann RF. Dehydroepiandrosterone is an anxiolytic in mice on the plus maze. Pharmacol 
Biochem Behav 1994;47(3):437-41 

 
Significantly beneficial effects of DHEA treatment on the age-related increase in adipose tissue known in 
2002 avec effets bénéfiques et significatifs sur l’augmentation avec l’âge de la masse graisseuse / la 
diminution du tissu maigre  
773. .Diamond P, Cusan L, Gomez JL, Belanger A, Labrie F. Metabolic effects of 12-month percutaneous 

dehydroepiandrosterone replacement therapy in postmenopausal women. J Endocrinol. 1996;150 
Suppl:S43-50. 

774. Nestler JE, Barlascini CO, Clore JN, Blackard WG. Dehydroepiandrosterone reduces serum low density 
lipoprotein levels and body fat but does not alter insulin sensitivity in normal men. J Clin Endocrinol Metab. 
1988;66(1):57-61. 

775. Villareal DT, Holloszy JO, Kohrt WM. Effects of DHEA replacement on bone mineral density and body 
composition in elderly women and men. Clin Endocrinol (Oxf). 2000;53(5):561-8. 

776. Abrahamsson L, Hackl H., Catabolic effects and the influence on hormonal variables under treatment with 
Gynodian-Depot or dehydroepiandrosterone (DHEA) oenanthate. Maturitas. 1981;3(3-4):225-34. 

777. Taniguchi S, Yanase T, Haji M, Ishibashi K, Takayanagi R, Nawata H. The antiobesity effect of 
dehydroepiandrosterone in castrated or noncastrated obese Zucker male rats. Obes Res. 1995;3 Suppl 
5:639S-643S. 

778. Tagliaferro AR, Ronan AM, Payne J, Meeker LD, Tse S. Increased lipolysis to beta-adrenergic stimulation 
after dehydroepiandrosterone treatment in rats. Am J Physiol. 1995;268(6 Pt 2):R1374-80. 

 
Significantly beneficial effects of DHEA treatment on mineral bone density known in 2002 (effets 
bénéfiques et significatifs de la DHEA sur la diminution de la densité osseuse connus en 2002) 

779. Baulieu EE, Thomas G, Legrain S, Lahlou N, Roger M, Debuire B, Faucounau V, Girard L, Hervy MP, 
Latour F, Leaud MC, Mokrane A, Pitti-Ferrandi H, Trivalle C, de Lacharriere O, Nouveau S, Rakoto-Arison 
B, Souberbielle JC, Raison J, Le Bouc Y, Raynaud A, Girerd X, Forette F., Dehydroepiandrosterone 
(DHEA), DHEA sulfate, and aging: contribution of the DHEAge Study to a sociobiomedical issue. Proc Natl 
Acad Sci U S A. 2000;97(8):4279-84. 

780. Villareal DT, Holloszy JO, Kohrt WM. Effects of DHEA replacement on bone mineral density and body 
composition in elderly women and men. Clin Endocrinol (Oxf). 2000;53(5):561-8. 

781. Sun Y, Mao M, Sun L, Feng Y, Yang J, Shen P Treatment of osteoporosis in men using 
dehydroepiandrosterone sulfate. Chin Med J (Engl) 2002 Mar;115(3):402-4 

782. Labrie F, Diamond P, Cusan L, Gomez JL, Belanger A, Candas B. Effect of 12-month 
dehydroepiandrosterone replacement therapy on bone, vagina, and endometrium in postmenopausal 
women. J Clin Endocrinol Metab 1997;82(10):3498-505 

783. Mortola JF, Yen SS. The effects of oral dehydroepiandrosterone on endocrine-metabolic parameters in 
postmenopausal women. J Clin Endocrinol Metab. 1990;71(3):696-704. 

 
Significantly beneficial effects of DHEA treatment on female sexual dysfunction known in 2002 (effets 
bénéfiques et significatifs de la DHEA sur la dysfonction sexuelle chez la femme connus en 2002) 
784. Munarriz R, Talakoub L, Flaherty E, Gioia M, Hoag L, Kim NN, Traish A, Goldstein I, Guay A, Spark R. 

Androgen replacement therapy with dehydroepiandrosterone for androgen insufficiency and female sexual 
dysfunction: androgen and questionnaire results. J Sex Marital Ther 2002;28 Suppl 1:165-73  



42 
 

785. Johannsson G, Burman P, Wiren L, Engstrom BE, Nilsson AG, Ottosson M, Jonsson B, Bengtsson BA, 
Karlsson FA Low dose dehydroepiandrosterone affects behavior in hypopituitary androgen-deficient 
women: a placebo-controlled trial. J Clin Endocrinol Metab 2002 May;87(5):2046-52 

786. Arlt W, Callies F, van Vlijmen JC, Koehler I, Reincke M, Bidlingmaier M, Huebler D, Oettel M, Ernst M, Schulte 
HM, Allolio B. Dehydroepiandrosterone replacement in women with adrenal insufficiency. N Engl J Med. 
1999;341(14):1013-20. 

787. Hackbert L, Heiman JR. Acute Dehydroepiandrosterone (DHEA) Effects on Sexual Arousal in 
Postmenopausal.Women. J Womens Health Gend Based Med 2002 Mar;11(2):155-62 

 
Significantly beneficial effects of DHEA treatment on the age-related decrease in orgasmic capcity known 
in 2002 (effets bénéfiques et significatifs de la DHEA sur la diminution de la capacité à l‘orgasme connu) 

788. Hackbert L, Heiman JR. Acute Dehydroepiandrosterone (DHEA) Effects on Sexual Arousal in 
Postmenopausal.Women. J Womens Health Gend Based Med 2002 Mar;11(2):155-62 

 
Significantly beneficial effects of DHEA treatment on erectile function known in 2002 (effets bénéfiques et 
significatifs de la DHEA sur la diminution de la fonction érectile connus en 2002) 

789. Reiter WJ, Pycha A. Placebo-controlled dihydroepiandrosterone substitution in elderly men. Gynakol 
Geburtshilfliche Rundsch. 1999;39(4):208-9. 5: J Sex  

790. Reiter WJ, Pycha A, Schatzl G, Pokorny A, Gruber DM, Huber JC, Marberger M., Dehydroepiandrosterone 
in the treatment of erectile dysfunction: a prospective, double-blind, randomized, placebo-controlled study. 
Urology. 1999;53(3):590-4; discussion 594-5. 

791. Reiter WJ, Schatzl G, Mark I, Zeiner A, Pycha A, Marberger M. Dehydroepiandrosterone in the treatment 
of erectile dysfunction in patients with different organic etiologies. Urol Res. 2001 Aug;29(4):278-81 

 
 
DHEA therapy: 76 placebo-controlled trials – all in adults 

 
Significant beneficial effects of DHEA therapy in placebo-controlled trials 

 
Healthy men and women > 50 years: DHEA therapy has significantly beneficial effects 
792. Labrie F, Archer DF, Koltun W, Vachon A, Young D, Frenette L, Portman D, Montesino M, Côté I, Parent J, 

Lavoie L, Beauregard A, Martel C, Vaillancourt M,  Balser J, Moyneur É; members of the VVA Prasterone 
Research Group. Efficacy of intravaginal dehydroepiandrosterone (DHEA) on moderate to severe 
dyspareunia and vaginal dryness, symptoms of vulvovaginal atrophy, and of the genitourinary syndrome of 
menopause. Menopause. 2015 Dec 28. [Epub ahead of print]  

793. Ke Y, Labrie F, Gonthier R, Simard JN, Bergeron D, Martel C, Vaillancourt M, Montesino M, Lavoie L, 
Archer DF, Balser J, Moyneur E; other participating Members of the Prasterone Clinical Research Group. 
Serum levels of sex steroids and metabolites following 12 weeks of intravaginal 0.50% DHEA 
administration. J Steroid Biochem Mol Biol. 2015 Nov;154:186-96. (postmenopausal)  

794. Labrie F, Archer D, Bouchard C, Fortier M, Cusan L, Gomez JL, Girard G, Baron  M, Ayotte N, Moreau M, 
Dubé R, Côté I, Labrie C, Lavoie L, Gilbert L, Martel C, Balser J. Lack of influence of dyspareunia on the 
beneficial effect of intravaginal prasterone (dehydroepiandrosterone, DHEA) on sexual dysfunction in 
postmenopausal women. J Sex Med. 2014 Jul;11(7):1766-85.  

795. Stangl B, Hirshman E, Verbalis J. Administration of dehydroepiandrosterone (DHEA) enhances visual-
spatial performance in postmenopausal women. Behav Neurosci. 2011 Oct;125(5):742-52. (N = 24, ages 
55-80) 

796. Weiss EP, Villareal DT, Fontana L, Han DH, Holloszy JO. Dehydroepiandrosterone (DHEA) replacement 
decreases insulin resistance and lowers inflammatory cytokines in aging humans. Aging (Albany NY). 
2011 May;3(5):533-42.   

797. Labrie F, Cusan L, Gomez JL, Côté I, Bérubé R, Bélanger P, Martel C, Labrie C. Effect of intravaginal 
DHEA on serum DHEA and eleven of its metabolites in postmenopausal women. J Steroid Biochem Mol 
Biol. 2008 Sep;111(3-5):178-94. Erratum in: J Steroid Biochem Mol Biol. 2008 Nov;112(1-3):169.   

798. von Mühlen D, Laughlin GA, Kritz-Silverstein D, Bergstrom J, Bettencourt R. Effect of 
dehydroepiandrosterone supplementation on bone mineral density, bone markers, and body composition 
in older adults: the DAWN trial. Osteoporos Int. 2008 May;19(5):699-707.  

799. Villareal DT, Holloszy JO. Effect of DHEA on abdominal fat and insulin action in elderly women and men: a 
randomized controlled trial. JAMA. 2004 Nov 10;292(18):2243-8.  

800. Hirshman E, Wells E, Wierman ME, Anderson B, Butler A, Senholzi M, Fisher J. The effect of 
dehydroepiandrosterone (DHEA) on recognition memory decision processes and discrimination in 
postmenopausal women. Psychon Bull Rev. 2003 Mar;10(1):125-34.   

801. Hackbert L, Heiman JR. Acute dehydroepiandrosterone (DHEA) effects on sexual arousal in 
postmenopausal women. J Womens Health Gend Based Med. 2002 Mar;11(2):155-62. (increases in 



43 
 

mental and physical sexual arousal ratings significantly increased in response to an acute dose of DHEA 
in postmenopausal women) 

802. Ceresini G, Morganti S, Rebecchi I, Freddi M, Ceda GP, Banchini A, Solerte SB, Ferrari E, Ablondi F, 
Valenti G. Evaluation of the circadian profiles of serum dehydroepiandrosterone (DHEA), cortisol, and 
cortisol/DHEA molar ratio after a single oral administration of DHEA in elderly subjects. Metabolism. 2000  
Apr;49(4):548-51  

803. Baulieu EE, Thomas G, Legrain S, Lahlou N, Roger M, Debuire B, Faucounau V, Girard L, Hervy MP, 
Latour F, Leaud MC, Mokrane A, Pitti-Ferrandi H, Trivalle C, de Lacharrière O, Nouveau S, Rakoto-Arison 
B, Souberbielle JC, Raison J, Le Bouc  Y, Raynaud A, Girerd X, Forette F. Dehydroepiandrosterone 
(DHEA), DHEA sulfate, and aging: contribution of the DHEAge Study to a sociobiomedical issue. Proc Natl 
Acad Sci U S A. 2000 Apr 11;97(8):4279-84.   

804. Morales AJ, Haubrich RH, Hwang JY, Asakura H, Yen SS. The effect of six months treatment with a 100 
mg daily dose of dehydroepiandrosterone (DHEA) on circulating sex steroids, body composition and 
muscle strength in age-advanced men and women. Clin Endocrinol (Oxf). 1998 Oct;49(4):421-32  

805. Wolf OT, Kudielka BM, Hellhammer DH, Hellhammer J, Kirschbaum C. Opposing effects of DHEA 
replacement in elderly subjects on declarative memory and attention after exposure to a laboratory 
stressor. Psychoneuroendocrinology. 1998 Aug;23(6):617-29.   

806. Khorram O, Vu L, Yen SS. Activation of immune function by dehydroepiandrosterone (DHEA) in age-
advanced men. J Gerontol A Biol Sci Med Sci. 1997 Jan;52(1):M1-7(Administration of oral DHEA at a daily 
dose of 50 mg to age-advanced men with low serum DHEAS levels significantly activated immune 
function)  

 
Healthy younger individuals: DHEA therapy has significantly beneficial effects 
807. Friess E, Trachsel L, Guldner J, Schier T, Steiger A, Holsboer F. DHEA administration increases rapid eye 

movement sleep and EEG power in the sigma frequency range. Am J Physiol. 1995 Jan;268(1 Pt 1):E107-
13.   

 
Patients, mostly women, with adrenal deficiency  

808. Christiansen JJ, Bruun JM, Christiansen JS, Jørgensen JO, Gravholt CH. Long-term DHEA substitution in 
female adrenocortical failure, body composition, muscle function, and bone metabolism: a randomized 
trial. Eur J Endocrinol. 2011  Aug;165(2):293-300.  

809. Rice SP, Agarwal N, Bolusani H, Newcombe R, Scanlon MF, Ludgate M, Rees DA. Effects of 
dehydroepiandrosterone replacement on vascular function in primary and secondary adrenal insufficiency: 
a randomized crossover trial. J Clin Endocrinol  Metab. 2009 Jun;94(6):1966-72.  

810. Binder G, Weber S, Ehrismann M, Zaiser N, Meisner C, Ranke MB, Maier L, Wudy SA, Hartmann MF, 
Heinrich U, Bettendorf M, Doerr HG, Pfaeffle RW, Keller E; South German Working Group for Pediatric 
Endocrinology. Effects of dehydroepiandrosterone therapy on pubic hair growth and psychological well-
being in adolescent girls and young women with central adrenal insufficiency: a double-blind, randomized, 
placebo-controlled phase III trial. J Clin Endocrinol Metab. 2009 Apr;94(4):1182-90.   

811. Gurnell EM, Hunt PJ, Curran SE, Conway CL, Pullenayegum EM, Huppert FA, Compston JE, Herbert J, 
Chatterjee VK. Long-term DHEA replacement in primary adrenal insufficiency: a randomized, controlled 
trial. J Clin Endocrinol Metab. 2008 Feb;93(2):400-9. 

812. Brooke AM, Kalingag LA, Miraki-Moud F, Camacho-Hübner C, Maher KT, Walker DM, Hinson JP, Monson 
JP. Dehydroepiandrosterone (DHEA) replacement reduces growth hormone (GH) dose requirement in 
female hypopituitary patients on GH replacement. Clin Endocrinol (Oxf). 2006 Nov;65(5):673-80. 

813. Dhatariya K, Bigelow ML, Nair KS. Effect of dehydroepiandrosterone replacement on insulin sensitivity and 
lipids in hypoadrenal women. Diabetes. 2005 Mar;54(3):765-9.   

814. Libè R, Barbetta L, Dall'Asta C, Salvaggio F, Gala C, Beck-Peccoz P, Ambrosi  B. Effects of 
dehydroepiandrosterone (DHEA) supplementation on hormonal, metabolic and behavioral status in 
patients with hypoadrenalism. J Endocrinol Invest. 2004 Sep;27(8):736-41. (  

815. Christiansen JJ, Gravholt CH, Fisker S, Svenstrup B, Bennett P, Veldhuis J, Andersen M, Christiansen JS, 
Jørgensen JO. Dehydroepiandrosterone supplementation in women with adrenal failure: impact on twenty-
four hour GH secretion and IGF-related parameters. Clin Endocrinol (Oxf). 2004 Apr;60(4):461-9.   

816. Johannsson G, Burman P, Wirén L, Engström BE, Nilsson AG, Ottosson M, Jonsson  B, Bengtsson BA, 
Karlsson FA. Low dose dehydroepiandrosterone affects behavior in hypopituitary androgen-deficient 
women: a placebo-controlled trial. J Clin Endocrinol Metab. 2002 May;87(5):2046-52.   

817. Hunt PJ, Gurnell EM, Huppert FA, Richards C, Prevost AT, Wass JA, Herbert J, Chatterjee VK. 
Improvement in mood and fatigue after dehydroepiandrosterone replacement in Addison's disease in a 
randomized, double blind trial. J Clin Endocrinol Metab. 2000 Dec;85(12):4650-6. ( 

818. Arlt W, Callies F, Allolio B. DHEA replacement in women with adrenal insufficiency--pharmacokinetics, 
bioconversion and clinical effects on well-being, sexuality and cognition. Endocr Res. 2000 Nov;26(4):505-
11.   

819. Young J, Couzinet B, Nahoul K, Brailly S, Chanson P, Baulieu EE, Schaison G. Panhypopituitarism as a 
model to study the metabolism of dehydroepiandrosterone (DHEA) in humans. J Clin Endocrinol Metab. 
1997 Aug;82(8):2578-85.  

 



44 
 

Patients > 50 years with disorder: DHEA therapy has significantly beneficial effects 
820. Rabijewski M, Zgliczyński W. [Positive effects of DHEA therapy on insulin resistance and lipids in men with 

angiographically verified coronary heart disease--preliminary study]. Endokrynol Pol. 2005 Nov-
Dec;56(6):904-10.  

821. Schmidt PJ, Daly RC, Bloch M, Smith MJ, Danaceau MA, St Clair LS, Murphy JH, Haq N, Rubinow DR. 
Dehydroepiandrosterone monotherapy in midlife-onset major and  minor depression. Arch Gen Psychiatry. 
2005 Feb;62(2):154-62.( Patients Men (n = 23) and women (n = 23) aged 45 to 65 years)  

822. Bloch M, Schmidt PJ, Danaceau MA, Adams LF, Rubinow DR. Dehydroepiandrosterone treatment of 
midlife dysthymia. Biol Psychiatry. 1999 Jun 15;45(12):1533-41  

 
Younger individuals with disorder: DHEA therapy has significantly beneficial effects 
823. Ritsner MS, Strous RD. Neurocognitive deficits in schizophrenia are associated with alterations in blood 

levels of neurosteroids: a multiple regression analysis of findings from a double-blind, randomized, 
placebo-controlled, crossover trial with DHEA. J Psychiatr Res. 2010 Jan;44(2):75-80. 

824. Maayan R, Touati-Werner D, Shamir D, Yadid G, Friedman A, Eisner D, Weizman A, Herman I. The effect 
of DHEA complementary treatment on heroin addicts participating in a rehabilitation program: a preliminary 
study. Eur Neuropsychopharmacol. 2008 Jun;18(6):406-13. 

825. Strous RD, Stryjer R, Maayan R, Gal G, Viglin D, Katz E, Eisner D, Weizman A. Analysis of clinical 
symptomatology, extrapyramidal symptoms and neurocognitive dysfunction following 
dehydroepiandrosterone (DHEA) administration in olanzapine treated schizophrenia patients: a 
randomized, double-blind placebo controlled trial. Psychoneuroendocrinology. 2007 Feb;32(2):96-105. 

826. Abrams DI, Shade SB, Couey P, McCune JM, Lo J, Bacchetti P, Chang B, Epling L, Liegler T, Grant RM. 
Dehydroepiandrosterone (DHEA) effects on HIV replication  and host immunity: a randomized placebo-
controlled study. AIDS Res Hum Retroviruses. 2007 Jan;23(1):77-85.   

827. Ritsner MS, Gibel A, Ratner Y, Tsinovoy G, Strous RD. Improvement of sustained attention and visual and 
movement skills, but not clinical symptoms, after dehydroepiandrosterone augmentation in schizophrenia: 
a randomized, double-blind, placebo-controlled, crossover trial. J Clin Psychopharmacol. 2006 
Oct;26(5):495-9.  

828. Rabkin JG, McElhiney MC, Rabkin R, McGrath PJ, Ferrando SJ. Placebo-controlled trial of 
dehydroepiandrosterone (DHEA) for treatment of nonmajor depression in patients with HIV/AIDS. Am J 
Psychiatry. 2006 Jan;163(1):59-66.  

829. Alhaj HA, Massey AE, McAllister-Williams RH. Effects of DHEA administration on episodic memory, 
cortisol and mood in healthy young men: a double-blind, placebo-controlled study. Psychopharmacology 
(Berl). 2006 Nov;188(4):541-51.  

830. Nachshoni T, Ebert T, Abramovitch Y, Assael-Amir M, Kotler M, Maayan R, Weizman A, Strous RD. 
Improvement of extrapyramidal symptoms following dehydroepiandrosterone (DHEA) administration in 
antipsychotic treated schizophrenia patients: a randomized, double-blind placebo controlled trial. 
Schizophr Res. 2005 Nov 15;79(2-3):251-6. 

831. Strous RD, Maayan R, Lapidus R, Stryjer R, Lustig M, Kotler M, Weizman A. Dehydroepiandrosterone 
augmentation in the management of negative, depressive, and anxiety symptoms in schizophrenia. Arch 
Gen Psychiatry. 2003 Feb;60(2):133-41.  

832. Chang DM, Lan JL, Lin HY, Luo SF. Dehydroepiandrosterone treatment of women with mild-to-moderate 
systemic lupus erythematosus: a multicenter randomized, double-blind, placebo-controlled trial. Arthritis 
Rheum. 2002 Nov;46(11):2924-7.(  

833. Petri MA, Lahita RG, Van Vollenhoven RF, Merrill JT, Schiff M, Ginzler EM, Strand V, Kunz A, Gorelick KJ, 
Schwartz KE; GL601 Study Group. Effects of prasterone on corticosteroid requirements of women with 
systemic lupus erythematosus: a double-blind, randomized, placebo-controlled trial. Arthritis Rheum. 2002 
Jul;46(7):1820-9. 

834. Rabkin JG, Ferrando SJ, Wagner GJ, Rabkin R. DHEA treatment for HIV+ patients: effects on mood, 
androgenic and anabolic parameters. Psychoneuroendocrinology. 2000 Jan;25(1):53-68.  

835. van Vollenhoven RF, Park JL, Genovese MC, West JP, McGuire JL. A double-blind, placebo-controlled, 
clinical trial of dehydroepiandrosterone in severe systemic lupus erythematosus. Lupus. 1999;8(3):181-7. 

836. Reiter WJ, Pycha A, Schatzl G, Pokorny A, Gruber DM, Huber JC, Marberger M.Dehydroepiandrosterone 
in the treatment of erectile dysfunction: a prospective, double-blind, randomized, placebo-controlled study. 
Urology. 1999 Mar;53(3):590-4; discussion 594-5.  

 
DHEA pharmacokinetics in healthy elderly individuals 
837. Labrie F, Bélanger A, Bélanger P, Bérubé R, Martel C, Cusan L, Gomez J, Candas B, Chaussade V, 

Castiel I, Deloche C, Leclaire J. Metabolism of DHEA in postmenopausal women following percutaneous 
administration. J Steroid Biochem Mol Biol. 2007 Feb;103(2):178-88. (  

838. Frye RF, Kroboth PD, Kroboth FJ, Stone RA, Folan M, Salek FS, Pollock BG, Linares AM, Hakala C. Sex 
differences in the pharmacokinetics of dehydroepiandrosterone (DHEA) after single- and multiple-dose 
administration in healthy older adults. J Clin Pharmacol. 2000 Jun;40(6):596-605.  

 
Safety of DHEA therapy is OK  
839. Panjari M, Bell RJ, Jane F, Adams J, Morrow C, Davis SR. The safety of 52 weeks of oral DHEA therapy 

for postmenopausal women. Maturitas. 2009 Jul 20;63(3):240-5.  



45 
 

 
DHEA pharmacokinetics in younger healthy individuals 
840. Kroboth PD, Amico JA, Stone RA, Folan M, Frye RF, Kroboth FJ, Bigos KL, Fabian TJ, Linares AM, 

Pollock BG, Hakala C. Influence of DHEA administration on  24-hour cortisol concentrations. J Clin 
Psychopharmacol. 2003 Feb;23(1):96-9. 

 
DHEA pharmacokinetics in patients with disorder 
841. Poretsky L, Song L, Brillon DJ, Ferrando S, Chiu J, McElhiney M, Ferenczi A, Sison C, Haller I, Rabkin J. 

Metabolic and hormonal effects of oral DHEA in premenopausal women with HIV infection: a randomized, 
prospective, placebo-controlled pilot study. Horm Metab Res. 2009 Mar;41(3):244-9. 

842. Strous RD, Maayan R, Kotler M, Weizman A. Hormonal profile effects following  dehydroepiandrosterone 
(DHEA) administration to schizophrenic patients. Clin Neuropharmacol. 2005 Nov-Dec;28(6):265-9. 

843. Kroboth PD, Amico JA, Stone RA, Folan M, Frye RF, Kroboth FJ, Bigos KL, Fabian TJ, Linares AM, 
Pollock BG, Hakala C. Influence of DHEA administration on  24-hour cortisol concentrations. J Clin 
Psychopharmacol. 2003 Feb;23(1):96-9. 

 
 
Healthy older patients: No significant effects but DHEA levels correlate with 

844. Merritt P, Stangl B, Hirshman E, Verbalis J. Administration of dehydroepiandrosterone (DHEA) increases 
serum levels of androgens and estrogens but does not enhance short-term memory in post-menopausal 
women. Brain Res. 2012  Nov 5;1483:54-62.   

845. Hackbert L, Heiman JR. Acute dehydroepiandrosterone (DHEA) effects on sexual arousal in 
postmenopausal women. J Womens Health Gend Based Med. 2002 Mar;11(2):155-62. (acute DHEA no 
significant effect on either vaginal pulse amplitude responses or subjective responses to the erotic 
films)Talaei A, Amini M, Siavash M, Zare M. The effect of dehydroepiandrosterone on  insulin resistance in 
patients with impaired glucose tolerance. Hormones (Athens). 2010 Oct-Dec;9(4):326-31. 

846. Boxer RS, Kleppinger A, Brindisi J, Feinn R, Burleson JA, Kenny AM. Effects of dehydroepiandrosterone 
(DHEA) on cardiovascular risk factors in older women with frailty characteristics. Age Ageing. 2010 
Jul;39(4):451-8.  

847. Panjari M, Bell RJ, Jane F, Wolfe R, Adams J, Morrow C, Davis SR. A randomized trial of oral DHEA 
treatment for sexual function, well-being, and menopausal symptoms in postmenopausal women with low 
libido. J Sex Med. 2009 Sep;6(9):2579-90. 

848. Kritz-Silverstein D, von Mühlen D, Laughlin GA, Bettencourt R. Effects of dehydroepiandrosterone 
supplementation on cognitive function and quality of life: the DHEA and Well-Ness (DAWN) Trial. J Am 
Geriatr Soc. 2008 Jul;56(7):1292-8.  

849. Rizza RA. Two years of treatment with dehydroepiandrosterone does not improve insulin secretion, insulin 
action, or postprandial glucose turnover in elderly men or women. Diabetes. 2007 Mar;56(3):753-66. 
Erratum in: Diabetes. 2007 May;56(5):1486.   

850. Villareal DT, Holloszy JO. DHEA enhances effects of weight training on muscle mass and strength in 
elderly women and men. Am J Physiol Endocrinol Metab. 2006 Nov;291(5):E1003-8.  

851. Nair KS, Rizza RA, O'Brien P, Dhatariya K, Short KR, Nehra A, Vittone JL, Klee GG, Basu A, Basu R, 
Cobelli C, Toffolo G, Dalla Man C, Tindall DJ, Melton LJ 3rd, Smith GE, Khosla S, Jensen MD. DHEA in 
elderly women and DHEA or testosterone in elderly men. N Engl J Med. 2006 Oct 19;355(16):1647-59. 
(Neither DHEA nor low-dose testosterone replacement in elderly people has physiologically relevant 
beneficial effects on body composition, physical performance, insulin sensitivity, or quality of life.)  

852. Dayal M, Sammel MD, Zhao J, Hummel AC, Vandenbourne K, Barnhart KT. Supplementation with DHEA: 
effect on muscle size, strength, quality of life, and  lipids. J Womens Health (Larchmt). 2005 
Jun;14(5):391-400.   

853. Pillemer SR, Brennan MT, Sankar V, Leakan RA, Smith JA, Grisius M, Ligier S, Radfar L, Kok MR, 
Kingman A, Fox PC. Pilot clinical trial of dehydroepiandrosterone (DHEA) versus placebo for Sjögren's 
syndrome. Arthritis Rheum. 2004 Aug 15;51(4):601-4. (DHEA showed no evidence of efficacy in SS.)  

854. Jedrzejuk D, Medras M, Milewicz A, Demissie M. Dehydroepiandrosterone replacement in healthy men 
with age-related decline of DHEA-S: effects on fat distribution, insulin sensitivity and lipid metabolism. 
Aging Male. 2003 Sep;6(3):151-6  

855. Basu R, Dalla Man C, Campioni M, Basu A, Nair KS, Jensen MD, Khosla S, Klee G, Toffolo G, Cobelli C, 
Arlt W, Callies F, Koehler I, van Vlijmen JC, Fassnacht M, Strasburger CJ, Seibel MJ, Huebler D, Ernst M, 
Oettel M, Reincke M, Schulte HM, Allolio B. Dehydroepiandrosterone supplementation in healthy men with 
an age-related decline of dehydroepiandrosterone secretion. J Clin Endocrinol Metab. 2001 
Oct;86(10):4686-92.  

856. Ben-Yehuda A, Danenberg HD, Zakay-Rones Z, Gross DJ, Friedman G. The influence of sequential 
annual vaccination and of DHEA administration on the efficacy of the immune response to influenza 
vaccine in the elderly. Mech Ageing  Dev. 1998 May 15;102(2-3):299-306. 

 
Younger healthy individuals: No significant effects  
857. Meston CM, Heiman JR. Acute dehydroepiandrosterone effects on sexual arousal in premenopausal 

women. J Sex Marital Ther. 2002 Jan-Feb;28(1):53-60.  



46 
 

858. Brown GA, Vukovich MD, Sharp RL, Reifenrath TA, Parsons KA, King DS. Effect of oral DHEA on serum 
testosterone and adaptations to resistance training in young men. J Appl Physiol (1985). 1999 
Dec;87(6):2274-83. (DHEA ingestion does not enhance serum testosterone concentrations or adaptations 
associated with resistance training in young men.)  

859. Kohut ML, Thompson JR, Campbell J, Brown GA, Vukovich MD, Jackson DA, King DS. Ingestion of a 
dietary supplement containing dehydroepiandrosterone (DHEA) and androstenedione has minimal effect 
on immune function in middle-aged men. J Am Coll Nutr. 2003 Oct;22(5):363-71. 

 
Older patients (> 50 years) with disorder: No significant effects but DHEA levels correlate with the DHEA 
doses 

860. Wolkowitz OM, Kramer JH, Reus VI, Costa MM, Yaffe K, Walton P, Raskind M, Peskind E, Newhouse P, 
Sack D, De Souza E, Sadowsky C, Roberts E; DHEA-Alzheimer's Disease Collaborative Research. DHEA 
treatment of Alzheimer's disease: a randomized, double-blind, placebo-controlled study. Neurology. 2003 
Apr 8;60(7):1071-6.   

 
Younger individuals with disorder: No significant effects  
861. Bradley M, McElhiney M, Rabkin J. DHEA and cognition in HIV-positive patients with non-major 

depression. Psychosomatics. 2012 May-Jun;53(3):244-9.  
862. Porola P, Straub RH, Virkki LM, Konttinen YT, Nordström DC. Failure of oral DHEA treatment to increase 

local salivary androgen outputs of female patients with Sjögren's syndrome. Scand J Rheumatol. 
2011;40(5):387-90.  

863. Virkki LM, Porola P, Forsblad-d'Elia H, Valtysdottir S, Solovieva SA, Konttinen YT. 
Dehydroepiandrosterone (DHEA) substitution treatment for severe fatigue in DHEA-deficient patients with 
primary Sjögren's syndrome. Arthritis Care Res (Hoboken). 2010 Jan 15;62(1):118-24. (patients with 
primary SS (n = 107) who had a general fatigue score > or =14 

864. Morales A, Black A, Emerson L, Barkin J, Kuzmarov I, Day A. Androgens and sexual function: a placebo-
controlled, randomized, double-blind study of testosterone vs. dehydroepiandrosterone in men with sexual 
dysfunction and androgen deficiency. Aging Male. 2009 Dec;12(4):104-12.( did not suggest a clinical 
benefit of OTU or DHEA supplementation in men with hypoandrogenism)  

865. Pillemer SR, Brennan MT, Sankar V, Leakan RA, Smith JA, Grisius M, Ligier S, Radfar L, Kok MR, 
Kingman A, Fox PC. Pilot clinical trial of dehydroepiandrosterone (DHEA) versus placebo for Sjögren's 
syndrome. Arthritis Rheum. 2004 Aug 15;51(4):601-4. (DHEA showed no evidence of efficacy in SS.)  

866. Vogiatzi MG, Boeck MA, Vlachopapadopoulou E, el-Rashid R, New MI. Dehydroepiandrosterone in 
morbidly obese adolescents: effects on weight, body composition, lipids, and insulin resistance. 
Metabolism. 1996 Aug;45(8):1011-5. (DHEA 40 mg administered sublingually twice daily for 8 weeks has 
no positive effect on body weight, body composition, serum lipids, or insulin sensitivity in extremely obese 
adolescents and young adults.) 

867. Callies F, Arlt W, Siekmann L, Hübler D, Bidlingmaier F, Allolio B. Influence of oral 
dehydroepiandrosterone (DHEA) on urinary steroid metabolites in males and females. Steroids. 2000 
Feb;65(2):98-102. (oral dose of 30 to 50 mg DHEA restores a physiological urinary steroid profile in 
subjects with DHEA deficiency without evidence for a relevant hepatic first-pass effect on urinary 
metabolites. 

 
DHEA : The balance sheet (La DHEA : le bilan) : References (Hertoghe TM, Everard B, Duboé B, Hertoghe 

TA, François M, Gouita J, Gadomski A, Poutet B, Van Bruyssel D, Baisier W.  .  Journal de médecine 
esthétique et chirurgie dermatologique March 2003 ;. XXX : 117 :7-21 (337 references) 

868. Caulin C, Berthezene F, Bruckert E, Caron J, Chanson P, Chassany O, Clavel F, Costagliola D, Debaert 
M, Diquet B, Marty M, Marzin D, Mazue G, Piette F, Revuz J, Roux C, Tremblay D, Young J. Rapport sur 
la DHEA Agence Française de Sécurité Sanitaire des Produits de Santé (A.F.S.SA.P.S.), rapport des 
experts scientifiques du 3 juillet, communiqué de presse du 10 juillet 2001.  

869. (Pas d’auteurs cités).  « Utilisation de la dehydroepiandrosterone – DHEA – dans certaines « cures de 
jouvence ».  Académie Royale de Médecine de Belgique; séance du 23 mars 2002, communiqué de 
presse d’avril 2002  

870. Caufriez A, CopinschiG, Mockel J.  La déhydroépiandrostérone ou DHEA. Hormones et Vieillissement. 
Service d’endocrinologie d’Erasme. Texte envoyé à l’Ordre des Médecins en février 2002 et aux Ministres 
belges de la Santé Publique et des Affaires Sociales en mars 2002 

871. (Pas d’auteurs cités). l'Ordre National des Médecins français; communiqué du 10 Avril 2001 
872. Bulletin du Conseil de l'Ordre des Médecins du Brabant d’expression française sur la DHEA de décembre 

2002  
873. (Pas d’auteurs cités) DHEA, La nouvelle esbroufe. Prescrire 2002 (avril) ; 227   
874. Hertoghe TMJ, Everard B, Hertoghe TAM, Duboë B, François M, Van Bruyssel D, Gadomski A, Baisier W. 

La DHEA en question : Réponse au rapport de l’Académie de Médecine Royale de Belgique sur la DHEA.  
Belsaam 2002 (Octobre) 



47 
 

875. Hertoghe TMJ, Everard B, Hertoghe TAM, Duboë B, François M, Van Bruyssel D, Gadomski A, Baisier W. 
La DHEA en question : Réponse au rapport sur la DHEA (Hormones et Vieillissement) des 
Endocrinologues d’Erasme Belsaam 2003 (Janvier) 

876. Hertoghe TMJ, Everard B, Duboë B, Hertoghe TAM, François M, Gouita J, Gadomski A,, Van Bruyssel D, 
Baisier W,*. La DHEA en question : Réponse aux diverses critiques sur la DHEA. 2003 (Mars) 

877. Howard J. Androgens in human evolution. A new explanation of human evolution. Riv Biol 2001 May-
Aug;94(2):345-62 

878. Adams JB. Control of secretion and the function of C19-delta5-steroids of the human adrenal gland. Mol 
Cell Endocrinol. 1985; 41: 1-17 

879. Cramarossa L, Caruso AA. Replacement therapy in adrenopause. Dehydroepiandrosterone and aging. 
Recenti Prog Med 2001;92(1):68-73 

880. Feher T, Poteczin E, Bodrogi L.Relationship between serum dehydroepiandrosterone sulphate and urinary 
17-ketosteroid values. Exp Clin Endocrinol 1985 Apr;85(2):209-16 

881. Lobo RA, Paul WL, Goebelsmann U. Dehydroepiandrosterone sulfate as an indicator of adrenal androgen 
function. Obstet Gynecol 1981 Jan;57(1):69-73 

882. Meikle AW, Daynes RA, Araneo BA. Adrenal androgen secretion and biologic effects. Endocrinol Metab 
Clin North Am 1991;20(2):381-400 

883. Longcope C. Adrenal and gonadal androgen secretion in normal females. Clin Endocrinol Metab 1986 
May;15(2):213-28 

884. Labrie F, Belanger A, Luu-The V, Labrie C, Simard J, Cusan L, Gomez JL, Candas B., DHEA and the 
intracrine formation of androgens and estrogens in peripheral target tissues: its role during aging. Steroids, 
1998;63(5-6):322-8.  

885. Moghissi E, Ablan F, Horton R. Origin of plasma androstanediol glucuronide in men. J Clin Endocrinol 
Metab 1984 Sep;59(3):417-21 

886. Vermeulen A, Giagulli VA. Physiopathology of plasma androstanediol-glucuronide. J Steroid Biochem Mol 
Biol 1991 Nov;39(5B):829-33  

887. Lookingbill DP, Egan N, Santen RJ, Demers LM. Correlation of serum 3 alpha-androstanediol glucuronide 
with acne and chest hair density in men. J Clin Endocrinol Metab 1988 Nov;67(5):986-91  

888. Pasupuleti V, Lobo R, Horton R. Conversion of dihydrotestosterone to androstanediol glucuronide by 
female sexual skin Steroids 1988 Mar-Apr;51(3-4):269-82 

889. Giagulli VA, Verdonck L, Giorgino R, Vermeulen A. Precursors of plasma androstanediol- and androgen-
glucuronides in women. J Steroid Biochem 1989 Nov;33(5):935-40 

890. Orentreich N, Brind JL, Rizer RL, Vogelman JH. Age changes and sex differences in serum 
dehydroepiandrosterone sulfate concentrations throughout adulthood. J Clin Endocrinol Metab 
1984;59(3):551-5 

891. Labrie F, Belanger A, Cusan L, Gomez JL, Candas B. Marked decline in serum concentrations of adrenal 
C19 sex steroid precursors and conjugated androgen metabolites during aging. J Clin Endocrinol Metab 
1997 Aug;82(8):2396-402  

892. Orentreich N, Brind JL, Vogelman JH, Andres R, Baldwin H. Long-term longitudinal measurements of 
plasma dehydroepiandrosterone sulfate in normal men. J Clin Endocrinol Metab 1992;75(4):1002-4 

893. Nafziger AN, Bowlin SJ, Jenkins PL, Pearson TA. Longitudinal changes in dehydroepiandrosterone 
concentrations in men and women. J Lab Clin Med 1998 Apr;131(4):316-23 

894. Quest Diagnostics Incorporated’s Reference Manual, 2002, USA: p. 106 
895. Source Laboratoire Central, Bruxelles, 1992 
896. Abbasi A, Duthie EH Jr, Sheldahl L, Wilson C, Sasse E, Rudman I, Mattson DE. Association of 

dehydroepiandrosterone sulfate, body composition, and physical fitness in independent community-
dwelling older men and women.J Am Geriatr Soc. 1998;46(3):263-73. 

897. Jefferies W. Safe uses of cortisol. Ed. Charles C. Thomas, Springfield-Illinois, USA, chapitre 4: 54-55 
898. Scott LV, Salahuddin F, Cooney J, Svec F, Dinan TG. Differences in adrenal steroid profile in chronic 

fatigue syndrome, in depression and in health. J Affect Disord. 1999;54(1-2):129-37. 
899. Kuratsune H, Yamaguti K, Sawada M, Kodate S, Machii T, Kanakura Y, Kitani T. Dehydroepiandrosterone 

sulfate deficiency in chronic fatigue syndrome. Int J Mol Med. 1998;1(1):143-6. 
900. Morales AJ, Nolan JJ, Nelson JC, Yen SS. Effects of replacement dose of dehydroepiandrosterone in men 

and women of advancing age. J Clin Endocrinol Metab 1994;78(6):1360-7 
901. Hunt PJ, Gurnell EM, Huppert FA, Richards C, Prevost AT, Wass JA, Herbert J, Chatterjee VK. 

Improvement in mood and fatigue after dehydroepiandrosterone replacement in Addison's disease in a 
randomized, double blind trial. J Clin Endocrinol Metab. 2000;85(12):4650-6. 

902. Arlt W, Callies F, Allolio B. DHEA replacement in women with adrenal insufficiency--pharmacokinetics, 
bioconversion and clinical effects on well-being, sexuality and cognition. Endocr Res. 2000;26(4):505-11. 

903. van Vollenhoven RF, Engleman EG, McGuire JL. Dehydroepiandrosterone in systemic lupus 
erythematosus. Results of a double-blind, placebo-controlled, randomized clinical trial. Arthritis Rheum 
1995;38(12):1826-31 

904. Calabrese V. DHEA in multiple sclerosis: positive effects in a non-randomized study. In: The biological role 
of DHEA, edited by Regelson W, Kalimi M, De Gruyter-Berlin, 1990: 95-100 

905. Wolf OT, Neumann O, Hellhammer DH, Geiben AC, Strasburger CJ, Dressendorfer RA, Pirke KM, 
Kirschbaum C. Effects of a two-week physiological dehydroepiandrosterone substitution on cognitive 



48 
 

performance and well-being in healthy elderly women and men. J Clin Endocrinol Metab. 1997;82(7):2363-
7. 

906. Nagata C, Shimizu H, Takami R, Hayashi M, Takeda N, Yasuda K. Serum concentrations of estradiol and 
dehydroepiandrosterone sulfate and soy product intake in relation to psychologic well-being in peri- and 
postmenopausal Japanese women. Metabolism. 2000;49(12):1561-4. 

907. Yaffe K, Ettinger B, Pressman A, Seeley D, Whooley M, Schaefer C, Cummings S. Neuropsychiatric 
function and dehydroepiandrosterone sulfate in elderly women: a prospective study. Biol Psychiatry. 
1998;43(9):694-700. 

908. Goodyer IM, Herbert J, Altham PM, Pearson J, Secher SM, Shiers HM. Adrenal secretion during major 
depression in 8- to 16-year-olds, I. Altered diurnal rhythms in salivary cortisol and dehydroepiandrosterone 
(DHEA) at presentation. Psychol Med. 1996;26(2):245-56. 

909. Buckwalter JG, Stanczyk FZ, McCleary CA, Bluestein BW, Buckwalter DK, Rankin KP, Chang L, Goodwin 
TM. Pregnancy, the postpartum, and steroid hormones: effects on cognition and mood. 
Psychoneuroendocrinology. 1999;24(1):69-84. 

910. Heinz A, Weingartner H, George D, Hommer D, Wolkowitz OM, Linnoila M. Severity of depression in 
abstinent alcoholics is associated with monoamine metabolites and dehydroepiandrosterone-sulfate 
concentrations. Psychiatry Res. 199920;89(2):97-106. 

911. Berr C, Lafont S, Debuire B, Dartigues JF, Baulieu EE. Relationships of dehydroepiandrosterone sulfate in 
the elderly with functional, psychological, and mental status, and short-term mortality: a French 
community-based study. Proc Natl Acad Sci U S A. 1996;93(23):13410-5. 

912. Johannsson G, Burman P, Wiren L, Engstrom BE, Nilsson AG, Ottosson M, Jonsson B, Bengtsson BA, 
Karlsson FA. Low dose DHEA affects behavior in hypopituitary androgen-deficient women: a placebo-
controlled trial. J Clin Endocrinol Metab 2002 May;87(5):2046-52 

913. Barrett-Connor E, von Muhlen D, Laughlin GA, Kripke A. Endogenous levels of dehydroepiandrosterone 
sulfate, but not other sex hormones, are associated with depressed mood in older women: the Rancho 
Bernardo Study. J Am Geriatr Soc. 1999;47(6):685-91 

914. Arlt W, Callies F, van Vlijmen JC, Koehler I, Reincke M, Bidlingmaier M, Huebler D, Oettel M, Ernst M, 
Schulte HM, Allolio B. Dehydroepiandrosterone replacement in women with adrenal insufficiency. N Engl J 
Med. 1999;341(14):1013-20 

915. Goodyer IM, Herbert J, Altham PM. Adrenal steroid secretion and major depression in 8- to 16-year-olds, 
III. Influence of cortisol/DHEA ratio at presentation on subsequent rates of disappointing life events and 
persistent major depression. Psychol Med. 1998;28(2):265-73. 

916. Herbert J. Neurosteroids, brain damage, and mental illness. Exp Gerontol. 1998;33(7-8):713-27. Review. 
917. Fava M, Littman A, Lamon-Fava S, Milani R, Shera D, MacLaughlin R, Cassem E,Leaf A, Marchio B, 

Bolognesi E, et al. Psychological, behavioral and biochemical risk factors for coronary artery disease 
among American and Italian male corporate managers. Am J Cardiol 1992;70(18):1412-6 

918. Persky H, Dreisbach L, Miller WR, O'Brien CP, Khan MA, Lief HI, Charney N,Strauss D. The relation of 
plasma androgen levels to sexual behaviors and attitudes of women. Psychosom Med 1982;44(4):305-19 

919. Takebayashi M, Kagaya A, Uchitomi Y, Kugaya A, Muraoka M, Yokota N, Horiguchi J, Yamawaki S. 
Plasma dehydroepiandrosterone sulfate in unipolar major depression. Short communication. J Neural 
Transm. 1998;105(4-5):537-42. 

920. Stomati M, Rubino S, Spinetti A, Parrini D, luisi S, Casarosa E, Petraglia F, Gennazzani AR. Endocrine, 
neuroendocrine and behavioural effects of oral dehydroepiandrosterone sulfate supplementation in 
postmenopausal women. Gynecol Endocrinol. 1999; 13 (1): 15-25 

921. Bloch M, Schmidt PJ, Danaceau MA, Adams LF, Rubinow DR. Dehydroepiandrosterone treatment of 
midlife dysthymia. Biol Psychiatry. 1999;45(12):1533-41. 

922. Reddy DS, Kaur G, Kulkarni SK. Sigma (sigma1) receptor mediated anti-depressant-like effects of 
neurosteroids in the Porsolt forced swim test. Neuroreport. 1998;9(13):3069-73 

923. Labbate LA, Fava M, Oleshansky M, Zoltec J, Littman A, Harig P. Physical fitness and perceived stress. 
Relationships with coronary artery disease risk factors. Psychosomatics. 1995;36(6):555-60. 

924. Filaire E, Le Scanff C, Duche P, Lac G. The relationship between salivary adrenocortical hormones 
changes and personality in elite female athletes during handball and volleyball competition. Res Q Exerc 
Sport. 1999;70(3):297-302. 

925. Diamond P, Brisson GR, Candas B, Peronnet F. Trait anxiety, submaximal physical exercise and blood 
androgens. Eur J Appl Physiol Occup Physiol. 1989;58(7):699-704. 

926. Kudielka BM, Hellhammer J, Hellhammer DH, Wolf OT, Pirke KM, Varadi E, Pilz J, Kirschbaum C. Sex 
differences in endocrine and psychological responses to psychosocial stress in healthy elderly subjects 
and the impact of a 2-week dehydroepiandrosterone treatment. J Clin Endocrinol Metab. 1998;83(5):1756-
61. 

927. Melchior CL, Ritzmann RF. Dehydroepiandrosterone is an anxiolytic in mice on the plus maze. Pharmacol 
Biochem Behav 1994;47(3):437-41 

928. Reiter WJ, Pycha A, Schatzl G, Klingler HC, Mark I, Auterith A, Marberger M. Serum 
dehydroepiandrosterone sulfate concentrations in men with erectile dysfunction. Urology. 2000;55(5):755-
8. 

929. Munarriz R, Talakoub L, Flaherty E, Gioia M, Hoag L, Kim NN, Traish A, Goldstein I, Guay A, Spark R. 
Androgen replacement therapy with dehydroepiandrosterone for androgen insufficiency and female sexual 
dysfunction: androgen and questionnaire results. J Sex Marital Ther 2002;28 Suppl 1:165-73  



49 
 

930. Hackbert L, Heiman JR. Acute Dehydroepiandrosterone (DHEA) Effects on Sexual Arousal in 
Postmenopausal.Women. J Womens Health Gend Based Med 2002 Mar;11(2):155-62 

931. Reiter WJ, Pycha A. Placebo-controlled dihydroepiandrosterone substitution in elderly men. Gynakol 
Geburtshilfliche Rundsch. 1999;39(4):208-9 

932. Reiter WJ, Pycha A, Schatzl G, Pokorny A, Gruber DM, Huber JC, Marberger M., Dehydroepiandrosterone 
in the treatment of erectile dysfunction: a prospective, double-blind, randomized, placebo-controlled study. 
Urology. 1999;53(3):590-4; discussion 594-5. 

933. Reiter WJ, Schatzl G, Mark I, Zeiner A, Pycha A, Marberger M. Dehydroepiandrosterone in the treatment 
of erectile dysfunction in patients with different organic etiologies. Urol Res. 2001 Aug;29(4):278-81 

934. Ishihara F, Komatsu M, Yamada T, Aizawa T, Ichikawa K, Takasu N, Komiya I. Role of 
dehydroepiandrosterone and dehydroepiandrosterone sulfate for the maintenance of axillary hair in 
women. Horm Metab Res 1993 Jan;25(1):34-6  

935. Bing C, Xu SE, Zhang GD, Wang WY. Serum dehydroepiandrosterone sulphate and pubertal development 
in Chinese girls. Ann Hum Biol 1988 Nov-Dec;15(6):421-9 

936. Korth-Schutz S, Levine LS, New MI. Serum androgens in normal prepubertal and pubertal children and in 
children with precocious adrenarche. J Clin Endocrinol Metab 1976 Jan;42(1):117-24 

937. Hamilton JB. Age, sex and genetic factors in the regulation of hair growth in man: comapraison of 
Caucasian & Japanese populations. In: Montagna W, Ellis RA (eds) The biology of hair growth. Academic 
Press, New-York pp 399-433 

938. Randall VA. Androgens and hair: The effects of androgens on human hair growth.. In Testosterone, 
Nieschlag E, Behre HM, eds., Spronger-Verlag Berlin Heidelberg 1998; 5: 173-5 

939. Wit JM, Langenhorst VJ, Jansen M, Oostdijk WA, van Doorn J. Dehydroepiandrosterone sulfate treatment 
for atrichia pubis. Horm Res 2001;56(3-4):134-9 

940. Kim SS, Brody KH. Dehydroepiandrosterone replacement in addison's disease. Eur J Obstet Gynecol 
Reprod Biol 2001 Jul;97(1):96-7 

941. Vermeulen A. Decreased androgen levels and obesity in men. Ann Med 1996;28(1):13-513 
942. De Pergola G. The adipose tissue metabolism: role of testosterone and dehydroepiandrosterone. Int J 

Obes Relat Metab Disord. 2000;24 Suppl 2:S59-63. Review 
943. Mantzoros CS, Georgiadis EI, Evangelopoulou K, Katsilambros N., Dehydroepiandrosterone sulfate and 

testosterone are independently associated with body fat distribution in premenopausal women. 
Epidemiology 1996;7(5):513-6 

944. Okamoto K, Yagyu K, Sasaki R. The relationship between serum dehydroepiandrosterone sulfate levels 
and factors associated with cardiovascular diseases: a cross-sectional study in Japan. Nippon Koshu Eisei 
Zasshi. 1995;42(2):78-83. 

945. Jankowska EA, Rogucka E, Medras M, Welon Z. Relationships between age-related changes of sex 
steroids, obesity and body fat distribution among healthy Polish males. Med Sci Monit 2000;6(6):1159-64 

946. Tchernof A, Labrie F, Belanger A, Despres JP. Obesity and metabolic complications: contribution of 
dehydroepiandrosterone and other steroid hormones. J Endocrinol 1996;150 Suppl:S155-64 

947. Herranz L, Megia A, Grande C, Gonzalez-Gancedo P, Pallardo F. Dehydroepiandrosterone sulphate, body 
fat distribution and insulin in obese men. Int J Obes Relat Metab Disord 1995;19(1):57-60 

948. Denti L, Pasolini G, Sanfelici L, Ablondi F, Freddi M, Benedetti R, Valenti G., Effects of aging on 
dehydroepiandrosterone sulfate in relation to fasting insulin levels and body composition assessed by 
bioimpedance analysis. Metabolism 1997;46(7):826-32 

949. De Pergola G, Giagulli VA, Garruti G, Cospite MR, Giorgino F, Cignarelli M, Giorgino R. Low 
dehydroepiandrosterone circulating levels in premenopausal obese women with very high body mass 
index. Metabolism 1991;40(2):187-90 

950. Diamond P, Cusan L, Gomez JL, Belanger A, Labrie F. Metabolic effects of 12-month percutaneous 
dehydroepiandrosterone replacement therapy in postmenopausal women. J Endocrinol. 1996;150 
Suppl:S43-50. 

951. Nestler JE, Barlascini CO, Clore JN, Blackard WG. Dehydroepiandrosterone reduces serum low density 
lipoprotein levels and body fat but does not alter insulin sensitivity in normal men. J Clin Endocrinol Metab. 
1988;66(1):57-61. 

952. Villareal DT, Holloszy JO, Kohrt WM. Effects of DHEA replacement on bone mineral density and body 
composition in elderly women and men. Clin Endocrinol (Oxf). 2000;53(5):561-8. 

953. Abrahamsson L, Hackl H., Catabolic effects and the influence on hormonal variables under treatment with 
Gynodian-Depot or dehydroepiandrosterone (DHEA) oenanthate. Maturitas. 1981;3(3-4):225-34. 

954. Taniguchi S, Yanase T, Haji M, Ishibashi K, Takayanagi R, Nawata H. The antiobesity effect of 
dehydroepiandrosterone in castrated or noncastrated obese Zucker male rats. Obes Res. 1995;3 Suppl 
5:639S-643S. 

955. Tagliaferro AR, Ronan AM, Payne J, Meeker LD, Tse S. Increased lipolysis to beta-adrenergic stimulation 
after dehydroepiandrosterone treatment in rats. Am J Physiol. 1995;268(6 Pt 2):R1374-80. 

956. Nordin BE, Robertson A, Seamark RF, Bridges A, Philcox JC, Need AG, Horowitz M, Morris HA, Deam S. 
The relation between calcium absorption, serum dehydroepiandrosterone, and vertebral mineral density in 
postmenopausal women. J Clin Endocrinol Metab 1985;60(4):651-7.  

957. Wild RA, Buchanan JR, Myers C, Demers LM. Declining adrenal androgens: an association with bone loss 
in aging women. Proc Soc Exp Biol Med 1987;186(3):355-60 



50 
 

958. Audisio M, Fidanza A, Mastroiacovo P, Suraci C, Strollo F, Torella G, Di Pietro S.[Correlations between 
vitamins A and E and steroid hormones]., Boll Soc Ital Biol Sper. 1987;63(3):281-7. Italian. 

959. Fingerova H, Matlochova J. [Reduced serum dehydroepiandrosterone levels in postmenopausal 
osteoporosis]. Ceska Gynekol. 1998;63(2):110-3.  

960. Deutsch S, Benjamin F, Seltzer V, Tafreshi M, Kocheril G, Frank A. The correlation of serum estrogens 
and androgens with bone density in the late postmenopause. Int J Gynaecol Obstet 1987;25(3):217-22 

961. Brody S, Carlstrom K, Lagrelius A, Lunell NO, Rosenborg L. Adrenal steroids, bone mineral content and 
endometrial pathology in postmenopausal women. Acta Obstet Gynecol Scand 1981;60(3):325-6 

962. Brody S, Carlstrom K, Lagrelius A, Lunell NO, Rosenborg L. Adrenocortical steroids, bone mineral content 
and endometrial condition in post-menopausal women. Maturitas. 1982;4(2):113-2 

963. Shono N, Kugino K, Yoshida S, Nakayama M, Ueno H, Nishizumi M. Bone mineral density by ultrasonic 
measurement in pre- and postmenopausal women--relationship with sex hormones and nutritional states. 
Nippon Eiseigaku Zasshi 1997;51(4):755-62 

964. Miklos S. Dehydroepiandrosterone sulphate in the diagnosis of osteoporosis. Acta Biomed Ateneo 
Parmense 1995;66(3-4):139-46 

965. Devogelaer JP, Crabbe J, Nagant de Deuxchaisnes C. Bone mineral density in Addison's disease: 
evidence for an effect of adrenal androgens on bone mass. Br Med J (Clin Res Ed) 1987;294(6575):798-
800 

966. Formiga F, Moga I, Nolla JM, Navarro MA, Bonnin R, Roig-Escofet D. The association of 
dehydroepiandrosterone sulphate levels with bone mineral density in systemic lupus erythematosus. Clin 
Exp Rheumatol 1997;15(4):387-92 

967. Foldes J, Lakatos P, Zsadanyi J, Horvath C. Decreased serum IGF-I and de hydroepiandrosterone 
sulphate may be risk factors for the development of reduced bone mass in postmenopausal women with 
endogenous subclinical hyperthyroidism. Eur J Endocrinol 1997;136(3):277-81 

968. Sambrook PN, Eisman JA, Champion GD, Pocock NA. Sex hormone status and osteoporosis in 
postmenopausal women with rheumatoid arthritis. Arthritis Rheum 1988;31(8):973-8 

969. Greendale GA, Edelstein S, Barrett-Connor E. Endogenous sex steroids and bone mineral density in older 
women and men: the Rancho Bernardo Study. J Bone Miner Res 1997;12(11):1833-43 

970. Miller KK, Biller BM, Hier J, Arena E, Klibanski A. Androgens and Bone Density in Women with 
Hypopituitarism. J Clin Endocrinol Metab 2002 Jun 1;87(6):2770-2776 Department of Medicine, 
Neuroendocrine Unit, Clinical Research Center, Massachusetts General Hospital and Harvard Medical 
School, Boston, Massachusetts 02114 

971. Ortego-Centeno N, Munoz-Torres M, Jodar E, Hernandez-Quero J, Jurado-Duce A, de la Higuera Torres-
Puchol J. Effect of tobacco consumption on bone mineral density in healthy young males. Calcif Tissue Int 
1997;60(6):496-500 

972. Filosa A, Di Maio S, Saviano A, Vocca S, Esposito G. Can adrenarche influence the degree of osteopenia 
in thalassemic children. J Pediatr Endocrinol Metab 1996;9(3):401-6 

973. Baulieu EE, Thomas G, Legrain S, Lahlou N, Roger M, Debuire B, Faucounau V, Girard L, Hervy MP, 
Latour F, Leaud MC, Mokrane A, Pitti-Ferrandi H, Trivalle C, de Lacharriere O, Nouveau S, Rakoto-Arison 
B, Souberbielle JC, Raison J, Le Bouc Y, Raynaud A, Girerd X, Forette F., Dehydroepiandrosterone 
(DHEA), DHEA sulfate, and aging: contribution of the DHEAge Study to a sociobiomedical issue. Proc Natl 
Acad Sci U S A. 2000;97(8):4279-84. 

974. Sun Y, Mao M, Sun L, Feng Y, Yang J, Shen P Treatment of osteoporosis in men using 
dehydroepiandrosterone sulfate. Chin Med J (Engl) 2002 Mar;115(3):402-4 

975. Labrie F, Diamond P, Cusan L, Gomez JL, Belanger A, Candas B. Effect of 12-month 
dehydroepiandrosterone replacement therapy on bone, vagina, and endometrium in postmenopausal 
women. J Clin Endocrinol Metab 1997;82(10):3498-505 

976. Mortola JF, Yen SS. The effects of oral dehydroepiandrosterone on endocrine-metabolic parameters in 
postmenopausal women. J Clin Endocrinol Metab. 1990;71(3):696-704. 

977. Doldi N, Belvisi L, Bassan M, Fusi FM, Ferrari A. Premature ovarian failure: steroid synthesis and 
autoimmunity. Gynecol Endocrinol 1998;12(1):23-8 

978. de la Torre B, von Krogh G, Svensson M, Holmberg V. Blood cortisol and dehydroepiandrosterone 
sulphate (DHEAS) levels and CD4 T cell counts in HIV infection., Clin Exp Rheumatol 1997;15(1):87-90 

979. Fulop T Jr, Wagner JR, Khalil A, Weber J, Trottier L, Payette H. Relationship between the response to 
influenza vaccination and the nutritional status in institutionalized elderly subjects. J Gerontol A Biol Sci 
Med Sci 1999;54(2):M59-64 

980. Degelau J, Guay D, Hallgren H. The effect of DHEAS on influenza vaccination in aging adults. J Am 
Geriatr Soc 1997 Jun;45(6):747-51 

981. Christeff N, Nunez EA, Gougeon ML. Changes in cortisol/DHEA ratio in HIV-infected men are related to 
immunological and metabolic perturbations leading to malnutrition and lipodystrophy. Ann N Y Acad Sci 
2000;917:962-70 

982. Jacobson MA, Fusaro RE, Galmarini M, Lang W. Decreased serum DHEA is associated with an increased 
progression of human immunodeficiency virus infection in men with CD4 cell counts of 200-499. Journal of 
Infectious Diseases, 1991, 164: 864-8  

983. Ferrando SJ, Rabkin JG, Poretsky L. Dehydroepiandrosterone sulfate (DHEAS) and testosterone: relation 
to HIV illness stage and progression over one year. J Acquir Immune Defic Syndr 1999;22(2):146-54 



51 
 

984. Grinspoon S, Corcoran C, Miller K, Biller BM, Askari H, Wang E, Hubbard J, Anderson EJ, Basgoz N, 
Heller HM, Klibanski A. Body composition and endocrine function in women with acquired 
immunodeficiency syndrome wasting. J Clin Endocrinol Metab 1997;82(5):1332-7 

985. Christeff N, Gherbi N, Mammes O, Dalle MT, Gharakhanian S, Lortholary O, Melchior JC, Nunez EA. 
Serum cortisol and DHEA concentrations during HIV infection. Psychoneuroendocrinology 1997;22 Suppl 
1:S11-8 

986. Laudat A, Blum L, Guechot J, Picard O, Cabane J, Imbert JC, Giboudeau J. Changes in systemic gonadal 
and adrenal steroids in asymptomatic human immunodeficiency virus-infected men: relationship with the 
CD4 cell counts. Eur J Endocrinol 1995;133(4):418-24 

987. Centurelli MA, Abate MA. The role of dehydroepiandrosterone in AIDS. Ann Pharmacother 
1997;31(5):639-42 

988. Rook GA, Hernandez-Pando R. Pathogenetic role, in human and murine tuberculosis, of changes in the 
peripheral metabolism of glucocorticoids and antiglucocorticoids. Psychoneuroendocrinology 1997;22 
Suppl 1:S109-13 

989. Mavoungou D, Lansoud-Soukate J, Dupont A. Steroid and gonadotropin hormone levels in young African 
women with filarial infection. J Steroid Biochem 1989;34(1-6):577-80 

990. Parker CR Jr, Wendel GD. The effects of syphilis on endocrine function of the fetoplacental unit. Am J 
Obstet Gynecol 1988;159(6):1327-31 

991. Khorram O, Vu L, Yen SS., Activation of immune function by dehydroepiandrosterone (DHEA) in age-
advanced men. J Gerontol A Biol Sci Med Sci 1997;52(1):M1-7 

992. Araneo B, Dowell T, Woods ML, Daynes R, Judd M, Evans T. DHEAS as an effective vaccine adjuvant in 
elderly humans. Proof-of-principle studies. Ann N Y Acad Sci 1995;774:232-48 

993. Solerte SB, Fioravanti M, Schifino N, Cuzzoni G, Fontana I, Vignati G, Govoni S, Ferrari E. 
Dehydroepiandrosterone sulfate decreases the interleukin-2-mediated overactivity of the natural killer cell 
compartment in senile dementia of the Alzheimer type. Dement Geriatr Cogn Disord. 1999;10(1):21-7 

994. Solerte SB, Fioranti M, Vignati G, Giustina A, Cravello L, Ferrari E,. Dehydroepiandrosterone sulfate 
enhances natural killer cell cytotoxitcity in humans via locally generated immunoractive insulin-like growth 
factor I. J Clin Endocrinol Metab. 1999; 84 (9): 3260-7 

995. Okabe T, Haji M, Takayanagi R, Adachi M, Imasaki K, Kurimoto F, Watanabe T, Nawata H.Up-regulation 
of high-affinity dehydroepiandrosterone binding activity by dehydroepiandrosterone in activated human T 
lymphocytes. J Clin Endocrinol Metab 1995;80(10):2993-6 

996. Henderson E, Schwartz A, Pashko L, Abou-Gharbia M, Swern D., Dehydroepiandrosterone and 16 alpha-
bromo-epiandrosterone: inhibitors of Epstein-Barr virus-induced transformation of human lymphocytes. 
Carcinogenesis 1981;2(7):683-6 

997. Diallo K, Loemba H, Oliveira M, Mavoungou DD, Wainberg MA Inhibition of human immunodeficiency virus 
type-1 (HIV-1) replication by immunor (IM28), a new analog of dehydroepiandrosterone. Nucleosides 
Nucleotides Nucleic Acids 2000;19(10-12):2019-24 

998. Yang JY, Schwartz A, Henderson EE. Inhibition of 3'azido-3' deoxythymidine-resistant HIV-1 infection by 
DHEA in vitro. Biochem Biophys Res Commun. 1994 Jun 30;201(3):1424-32. 

999. Yang JY, Schwartz A, Henderson EE. Inhibition of HIV-1 latency reactivation by dehydroepiandrosterone 
(DHEA) and an analog of DHEA. AIDS Res Hum Retroviruses. 1993;9(8):747-54. 

1000. Weksler ME. Immune senescence and adrenal steroids: immune dysregulation and the action of 
dehydroepiandrosterone (DHEA) in old animals. Eur J Clin Pharmacol 1993;45 Suppl 1:S21-3 

1001. Daynes RA, Dudley DJ, Araneo BA.Regulation of murine lymphokine production in vivo. II. 
Dehydroepiandrosterone is a natural enhancer of interleukin 2 synthesis by helper T cells. Eur J Immunol 
1990;20(4):793-802 

1002. Yan CH, Jiang XF, Pei X, Dai YR. The in vitro antiapoptotic effect of dehydroepiandrosterone sulfate in 
mouse thymocytes and its relation to caspase-3/caspase-6., Cell Mol Life Sci 1999;56(5-6):543-7 

1003. Riley V, Fitzmaurice MA. DHEA and thymus integrity in the mouse. In: The biological role of DHEA, edited 
by Regelson W, Kalimi M, De Gruyter-Berlin, 1990: 131-155 

1004. Loria RM, Inge TH, Cook SS, Szakal AK, Regelson W. Protection against acute lethal viral infections with 
the native steroid dehydroepiandrosterone (DHEA). J Med Virol 1988;26(3):301-14  

1005. Lucas JA, Ahmed SA, Casey ML, MacDonald PC., Prevention of autoantibody formation and prolonged 
survival in New Zealand black/New Zealand white F1 mice fed dehydroisoandrosterone., J Clin Invest. 
1985;75(6):2091-3. 

1006. Ben-Nathan D, Lustig S, Kobiler D, Danenberg HD, Lupu E, Feuerstein G., Dehydroepiandrosterone 
protects mice inoculated with West Nile virus and exposed to cold stress., J Med Virol. 1992;38(3):159-66. 

1007. Ben-Nathan D, Lachmi B, Lustig S, Feuerstein G. Protection by dehydroepiandrosterone in mice infected 
with viral encephalitis. Arch Virol. 1991;120(3-4):263-71. 

1008. Padgett DA, Loria RM. In vitro potentiation of lymphocyte activation by DHEA, androstenediol and 
androstenetriol, J of Immunology, 1994, 1544-1552 

1009. Carr DJ. Increased levels of IFN-gamma in the trigeminal ganglion correlate with protection against HSV-1-
induced encephalitis following subcutaneous administration with androstenediol. J Neuroimmunol. 
1998;89(1-2):160-7. 

1010. Daigle J, Carr DJ. Androstenediol antagonizes herpes simplex virus type 1-induced encephalitis through 
the augmentation of type I IFN production., J Immunol. 1998;160(6):3060-6. 



52 
 

1011. Garg M, Bondada S. ReversaI of age-associated decline in immune response to Pnu-imune vaccine by 
supplementation with the steroid hormone DHEA. Infect Immun. 1993;61(5):2238-41 

1012. Parker CR Jr, Schuster MW. Effects of syphilis infection on adrenocortical function in men. Proc Soc Exp 
Biol Med. 1991 Jun;197(2):165-7 

1013. Kim HR, Ryu SY, Kim HS, Choi BM, Lee EJ, Kim HM, Chung HT. Administration of DHEA reverses the 
immune suppression induced by high dose antigen in mice. Immunol Invest. 1995;24(4):583-93  

1014. Danenberg HD, Ben-Yehuda A, Zakay-Rones Z, Friedman G. Dehydroepiandrosterone (DHEA) treatment 
reverses the impaired immune response of old mice to influenza vaccination and protects from influenza 
infection. Vaccine 1995;13(15):1445-8 

1015. Loria RM, Padgett DA, Huynh PN. Regulation of the immune response by dehydroepiandrosterone and its 
metabolites. J Endocrinol 1996;150 Suppl:S209-20 

1016. Bradley WG, Kraus LA, Good RA, Day NK. Dehydroepiandrosterone inhibits replication of feline 
immunodeficiency virus in chronically infected cells. Vet Immunol Immunopathol 1995;46(1-2):159-68 

1017. Zhang Z, Araghi-Niknam M, Liang B, Inserra P, Ardestani SK, Jiang S, Chow S, Watson RR. Prevention of 
immune dysfunction and vitamin E loss by dehydroepiandrosterone and melatonin supplementation during 
murine retrovirus infection. Immunology 1999;96(2):291-7 

1018. Lee J, Sepulveda RT, Jiang S, Zhang Z, Inserra P, Zhang Y, Hosseini S, Watson RR. Immune dysfunction 
during alcohol consumption and murine AIDS: the protective role of dehydroepiandrosterone sulfate. 
Alcohol Clin Exp Res. 1999;23(5):856-62. 

1019. Gianotti L, Alexander JW, Fukushima R, Pyles T. Steroid therapy can modulate gut barrier function, host 
defense, and survival in thermally injured mice. J Surg Res 1996;62(1):53-8 

1020. Ben-Nathan D, Padgett DA, Loria RM. Androstenediol and dehydroepiandrosterone protect mice against 
lethal bacterial infections and lipopolysaccharide toxicity. J Med Microbiol 1999;48(5):425-31 

1021. Oberbeck R, Dahlweid M, Koch R, van Griensven M, Emmendorfer A, Tscherne H, Pape HC. 
Dehydroepiandrosterone decreases mortality rate and improves cellular immune function during 
polymicrobial sepsis. Crit Care Med 2001;29(2):380-4 

1022. Hernandez-Pando R, De La Luz Streber M, Orozco H, Arriaga K, Pavon L, Al-Nakhli SA, Rook GA. The 
effects of androstenediol and dehydroepiandrosterone on the course and cytokine profile of tuberculosis in 
BALB/c mice. Immunology 1998;95(2):234-41 

1023. Morales-Montor J, Newhouse E, Mohamed F, Baghdadi A, Damian RT. Altered levels of hypothalamic-
pituitary-adrenocortical axis hormones in baboons and mice during the course of infection with 
Schistosoma mansoni. J Infect Dis. 2001;183(2):313-320. 

1024. Rasmussen KR, Healey MC, Cheng L, Yang S. Effects of dehydroepiandrosterone in immunosuppressed 
adult mice infected with Cryptosporidium parvum. J Parasitol 1995;81(3):429-33 

1025. Yang BC, Liu CW, Chen YC, Yu CK. Exogenous dehydroepiandrosterone modified the expression of T 
helper-related cytokines in NZB/NZW F1 mice. Immunol Invest 1998;27(4-5):291-302 

1026. Norton SD, Harrison LL, Yowell R, Araneo BA.- Administration of dehydroepiandrosterone sulfate retards 
onset but not progression of autoimmune disease in NZB/W mice. Autoimmunity. 1997;26(3):161-71. 

1027. Araneo B, Daynes R. Dehydroepiandrosterone functions as more than an antiglucocorticoid in preserving 
immunocompetence after thermal injury. Endocrinology 1995;136(2):393-401 

1028. Shono N, Kumagai S, Higaki Y, Nishizumi M, Sasaki H. The relationships of testosterone, estradiol, 
dehydroepiandrosterone-sulfate and sex hormone-binding globulin to lipid and glucose metabolism in 
healthy men. J Atheroscler Thromb 1996;3(1):45-51 

1029. Okamoto K. Relationship between dehydroepiandrosterone sulfate and serum lipid levels in Japanese 
men. J Epidemiol. 1996;6(2):63-7. 

1030. Okamoto K. Distribution of dehydroepiandrosterone sulfate and relationships between its level and serum 
lipid levels in a rural Japanese population. J Epidemiol. 1998;8(5):285-91. 

1031. Nagata C, Takatsuka N, Kabuto M, Shimizu H. Association of dehydroepiandrosterone sulfate with serum 
HDL-cholesterol concentrations in post-menopausal Japanese women. Maturitas 1998;31(1):21-7 

1032. Jaquish CE, Mahaney MC, Blangero J, Haffner SM, Stern MP, MacCluer JW. Genetic correlations 
between lipoprotein phenotypes and indicators of sex hormone levels in Mexican Americans. 
Atherosclerosis 1996 Apr 26;122(1):117-25 

1033. Haffner SM, Mykkanen L, Valdez RA, Katz MS. Relationship of sex hormones to lipids and lipoproteins in 
nondiabetic men. J Clin Endocrinol Metab 1993 Dec;77(6):1610-5  

1034. Barrett-Connor E, Goodman-Gruen D. Dehydroepiandrosterone sulfate does not predict cardiovascular 
death in postmenopausal women. The Rancho Bernardo Study. Circulation 1995 Mar 15;91(6):1757-60  

1035. Slowinska-Srzednicka J, Zgliczynski S, Ciswicka-Sznajderman M, Srzednicki M, Soszynski P, Biernacka 
M, Woroszylska M, Ruzyllo W, Sadowski Z. Decreased plasma dehydroepiandrosterone sulfate and 
dihydrotestosterone concentrations in young men after myocardial infarction. Atherosclerosis 1989 
Oct;79(2-3):197-203  

1036. Wranicz JK, Cygankiewicz I, Kosmider M, Kula K. Sex steroids versus lipid profile and the degree of 
coronary artery stenosis in men with angiographically documented coronary artery disease. Pol Arch Med 
Wewn 2000 May-Jun;103(5-6):257-66  

1037. Haffner SM, Newcomb PA, Marcus PM, Klein BE, Klein R. Relation of sex hormones and 
dehydroepiandrosterone sulfate (DHEA-SO4) to cardiovascular risk factors in postmenopausal women. 
Am J Epidemiol 1995 Nov 1;142(9):925-34 



53 
 

1038. Denti L, Pasolini G, Ablondi F, Valenti G. Correlation between plasma lipoprotein Lp(a) and sex hormone 
concentrations: a cross-sectional study in healthy males. Horm Metab Res 1994 Dec;26(12):602-8  

1039. Hautanen A, Manttari M, Manninen V, Tenkanen L, Huttunen JK, Frick MH, Adlercreutz H Adrenal 
androgens and testosterone as coronary risk factors in the Helsinki Heart Study. Atherosclerosis 1994 
Feb;105(2):191-200  

1040. Maccario M, Mazza E, Ramunni J, Oleandri SE, Savio P, Grottoli S, Rossetto R, Procopio M, Gauna C, 
Ghigo E. Relationships between dehydroepiandrosterone-sulphate and anthropometric, metabolic and 
hormonal variables in a large cohort of obese women. Clin Endocrinol (Oxf). 1999;50(5):595-600. 

1041. van Rensburg SJ, Potocnik FC, Kiss T, Hugo F, van Zijl P, Mansvelt E, Carstens ME, Theodorou P, Hurly 
PR, Emsley RA, Taljaard JJ. Serum concentrations of some metals and steroids in patients with chronic 
fatigue syndrome with reference to neurological and cognitive abnormalities. Brain Res Bull 
2001;55(2):319-25 

1042. Remer T, Pietrzik K, Manz F. The short-term effect of dietary pectin on plasma levels and renal excretion 
of dehydroepiandrosterone sulfate. Z Ernahrungswiss 1996 Mar;35(1):32-8 

1043. Slowinska-Srzednicka J, Malczewska B, Srzednicki M, Chotkowska E, Brzezinska A, Zgliczynski W, 
Ossowski M, Jeske W, Zgliczynski S, Sadowski Z. Hyperinsulinaemia and decreased plasma levels of 
dehydroepiandrosterone sulfate in premenopausal women with coronary heart disease. J Intern Med 1995 
May;237(5):465-72 

1044. Lasco A, Frisina N, Morabito N, Gaudio A, Morini E, Trifiletti A, Basile G,Nicita-Mauro V, Cucinotta D. 
Metabolic effects of dehydroepiandrosterone replacement therapy in postmenopausal women. Eur J 
Endocrinol 2001;145(4):457-61 

1045. Araghiniknam M, Chung S, Nelson-White T, Eskelson C, Watson RR. Antioxidant activity of dioscorea and 
dehydroepiandrosterone (DHEA) in older humans. Life Sci 1996;59(11):PL147-57 

1046. Sulcova J, Hill M, Masek Z, Ceska R, Novacek A, Hampl R, Starka L.Effects of transdermal application of 
7-oxo-DHEA on the levels of steroid hormones, gonadotropins and lipids in healthy men. Physiol Res 
2001;50(1):9-18 

1047. Sulcova J, Hill M, Hampl R, Masek Z, Novacek A, Ceska R, Starka L. Effects of transdermal application of 
DHEA on the levels of steroids, gonadotropins and lipids in men. Physiol Res 2000;49(6):685-93  

1048. Casson PR, Faquin LC, Stentz FB, Straughn AB, Andersen RN, Abraham GE, Buster JE. Replacement of 
dehydroepiandrosterone enhances T-lymphocyte insulin binding in postmenopausal women. Fertil Steril 
1995 May;63(5):1027-31  

1049. Usiskin KS, Butterworth S, Clore JN, Arad Y, Ginsberg HN, Blackard WG, Nestler JE. Lack of effect of 
dehydroepiandrosterone in obese men. Int J Obes 1990 May;14(5):457-63  

1050. Barnhart KT, Freeman E, Grisso JA, Rader DJ, Sammel M, Kapoor S, Nestler JE. The effect of 
dehydroepiandrosterone supplementation to symptomatic perimenopausal women on serum endocrine 
profiles, lipid parameters, and health-related quality of life. J Clin Endocrinol Metab 1999 Nov;84(11):3896-
902. 

1051. Mattson LA, Cullberg G, Tangkeo P, Zador G, Samsioe G. Administration of dehydroepiandrosterone 
enanthate to oophorectomized women--effects on sex hormones and lipid metabolism. Maturitas 1980 
Dec;2(4):301-9 

1052. Yen SS, Morales AJ, Khorram O. Replacement of DHEA in aging men and women. Potential remedial 
effects. Ann N Y Acad Sci 1995 Dec 29;774:128-42  

1053. Casson PR, Santoro N, Elkind-Hirsch K, Carson SA, Hornsby PJ, Abraham G, Buster JE. Postmenopausal 
dehydroepiandrosterone administration increases free insulin-like growth factor-I and decreases high-
density lipoprotein: a six-month trial.: Fertil Steril 1998 Jul;70(1):107-10  

1054. Mauriege P, Langin D, Montminy V, Martel C, Despres JP, Belanger A, Labrie F, Deshaies Y.Effect of a 
long-term percutaneous adrenal steroid treatment on rat adipose tissue metabolism. Int J Obes Relat 
Metab Disord 2000 Jun;24 Suppl 2:S148-50  

1055. McIntosh MK, Berdanier CD. Antiobesity effects of dehydroepiandrosterone are mediated by futile 
substrate cycling in hepatocytes of BHE/cdb rats. J Nutr 1991 Dec;121(12):2037-43  

1056. Kurzman ID, Panciera DL, Miller JB, MacEwen EG. The effect of dehydroepiandrosterone combined with a 
low-fat diet in spontaneously obese dogs: a clinical trial. Obes Res 1998 Jan;6(1):20-8  

1057. Kurzman ID, MacEwen EG, Haffa AL. Reduction in body weight and cholesterol in spontaneously obese 
dogs by dehydroepiandrosterone. Int J Obes 1990 Feb;14(2):95-104  

1058. Luo S, Labrie C, Belanger A, Labrie F. Effect of dehydroepiandrosterone on bone mass, serum lipids, and 
dimethylbenz(a)anthracene-induced mammary carcinoma in the rat. Endocrinology. 1997;138(8):3387-94 

1059. Feldman HA, Johannes CB, McKinlay JB, Longcope C. Low dehydroepiandrosterone sulfate and heart 
disease in middle-aged men: cross-sectional results from the Massachusetts Male Aging Study. Ann 
Epidemiol 1998 May;8(4):217-28  

1060. Suzuki M, Wilcox BJ, Wilcox CD Implications from and for food cultures for cardiovascular disease: 
longevity. Asia Pac J Clin Nutr 2001;10(2):165-71  

1061. Trivedi DP, Khaw KT. Dehydroepiandrosterone sulfate and mortality in elderly men and women. J Clin 
Endocrinol Metab 2001;86(9):4171-7  

1062. Herrington DM, Gordon GB, Achuff SC, Trejo JF, Weisman HF, Kwiterovich PO Jr, Pearson TA. Plasma 
dehydroepiandrosterone and dehydroepiandrosterone sulfate in patients undergoing diagnostic coronary 
angiography.,J Am Coll Cardiol. 1990 Nov;16(6):862-70 



54 
 

1063. Piedrola G, Novo E, Serrano-Gotarredona J, de Teresa ML, Escobar-Jimenez F, Garcia-Robles R. 
Relationship between insulin sensitivity and dehydroepiandrosterone sulfate in patients with ischemic heart 
disease. Horm Metab Res. 1997;29(11):566-71 

1064. Alexandersen P, Haarbo J, Christiansen C. The relationship of natural androgens to coronary heart 
disease in males: a review. Atherosclerosis. 1996;125(1):1-13. Review 

1065. Mitchell LE, Sprecher DL, Borecki IB, Rice T, Laskarzewski PM, Rao DC. Evidence for an association 
between dehydroepiandrosterone sulfate and nonfatal, premature myocardial infarction in males. 
Circulation 1994 Jan;89(1):89-93  

1066. Ruiz Salmeron RJ, del Arbol JL, Torrededia J, Raya Munoz J, Lopez Luque A, Rico Irles J, Ruiz Requena 
ME, Bolanos J. Dehydroepiandrosterone sulfate and lipids in acute myocardial infarct. Rev Clin Esp 1992 
May;190(8):398-402  

1067. Kreze A Jr, Juricekova I, Dobakova M, Putz Z, Kovar F. Dehydrdoepiandrosterone, 
dehydroepiandrosteron-sulfate and insulin in acute myocardial infarct. Vnitr Lek 2000;46(12):835-8 

1068. Moriyama Y, Yasue H, Yoshimura M, Mizuno Y, Nishiyama K, Tsunoda R, Kawano H, Kugiyama K, 
Ogawa H, Saito Y, Nakao K. The plasma levels of dehydroepiandrosterone sulfate are decreased in 
patients with chronic heart failure in proportion to the severity. J Clin Endocrinol Metab 2000 
May;85(5):1834-40  

1069. Anker SD, Clark AL, Kemp M, Salsbury C, Teixeira MM, Hellewell PG, Coats AJ.cTumor necrosis factor 
and steroid metabolism in chronic heart failure: possible relation to muscle wasting. J Am Coll Cardiol 
1997 Oct;30(4):997-1001  

1070. Barrett-Connor E, Khaw KT, Yen SS. A prospective study of dehydroepiandrosterone sulfate, mortality, 
and cardiovascular disease. N Engl J Med 1986 Dec 11;315(24):1519-24 

1071. Barrett-Connor E, Goodman-Gruen D. The epidemiology of DHEAS and cardiovascular disease. Ann N Y Acad 
Sci 1995 Dec 29;774:259-70  

1072. Jansson JH, Nilsson TK, Johnson O. von Willebrand factor, tissue plasminogen activator, and 
dehydroepiandrosterone sulphate predict cardiovascular death in a 10 year follow up of survivors of acute 
myocardial infarction. Heart 1998 Oct;80(4):334-7  

1073. Khaw KT. Dehydroepiandrosterone, dehydroepiandrosterone sulphate and cardiovascular disease. J Endocrinol 
1996 Sep;150 Suppl:S149-53. 

1074. Haffner SM, Moss SE, Klein BE, Klein R. Sex hormones and DHEA-SO4 in relation to ischemic heart 
disease mortality in diabetic subjects. The Wisconsin Epidemiologic Study of Diabetic Retinopathy. 
Diabetes Care 1996;19(10):1045-50 

1075. Newcomer LM, Manson JE, Barbieri RL, Hennekens CH, Stampfer MJ. Dehydroepiandrosterone sulfate 
and the risk of myocardial infarction in US male physicians: a prospective study. Am J Epidemiol 1994 Nov 
15;140(10):870-5  

1076. Mazza E, Maccario M, Ramunni J, Gauna C, Bertagna A, Barberis AM, Patroncini S, Messina M, Ghigo E. 
Dehydroepiandrosterone sulfate levels in women. Relationships with age, body mass index and insulin 
levels. J Endocrinol Invest 1999 Oct;22(9):681-7  

1077. Phillips GB, Pinkernell BH, Jing TY. Relationship between serum sex hormones and coronary artery 
disease in postmenopausal women. Arterioscler. Thromb Vasc Biol 1997;17(4):695-701 

1078. Barrett-Connor E, Goodman-Gruen D. Dehydroepiandrosterone sulfate does not predict cardiovascular 
death in postmenopausal women. The Rancho Bernardo Study. Circulation 1995 Mar 15;91(6):1757-60  

1079. Kask E. 17-ketosteroids and atherosclerosis.Angiology 1959; 10: 58-368 
1080. Tilvis RS, Kahonen M, Harkonen M. Dehydroepiandrosterone sulfate, diseases and mortality in a general 

aged population. Aging (Milano) 1999 Feb;11(1):30-4  
1081. Gordon GB, Bush DE, Weisman HF. Reduction of atherosclerosis by administration of 

dehydroepiandrosterone. A study in the hypercholesterolemic New Zealand white rabbit with aortic intimal 
injury. J Clin Invest 1988 Aug;82(2):712-20.  

1082. Bernini GP, Sgro' M, Moretti A, Argenio GF, Barlascini CO, Cristofani R, Salvetti A. Endogenous 
androgens and carotid intimal-medial thickness in women. J Clin Endocrinol Metab 1999 Jun;84(6):2008-
12  

1083. Nowaczynski W, Fragachan F, Silah J, Millette B, Genest J. Further evidence of altered adrenocortical 
function in hypertension. Dehydroepiandrosterone excretion rate. Can J Biochem 1968;46(9):1031-8 

1084. Legrain S, Berr C, Frenoy N, Gourlet V, Debuire B, Baulieu EE. Dehydroepiandrosterone sulfate in a long-
term care aged population. Gerontology. 1995;41(6):343-51 

1085. Dey AC, Abbott EC, Rusted IE, Senciall IR. Excretion of conjugated 11-deoxy-17-ketosteroids in 
"essential" hypertension. Can J Biochem. 1972;50(12):1273-81. 

1086. Suzuki M, Kanazawa A, Hasegawa M, Hattori Y, Harano Y. A close association between insulin resistance 
and dehydroepiandrosterone sulfate in subjects with essential hypertension. Endocr J. 1999;46(4):521-8 

1087. Jesse RL, Loesser K, Eich DM, Qian YZ, Hess ML, Nestler JE. Dehydroepiandrosterone inhibits human 
platelet aggregation in vitro and in vivo. Ann N Y Acad Sci 1995;774:281-90  

1088. Beer NA, Jakubowicz DJ, Matt DW, Beer RM, Nestler JE. Dehydroepiandrosterone reduces plasma 
plasminogen activator inhibitor type 1 and tissue plasminogen activator antigen in men. Am J Med Sci 
1996;311(5):205-10 

1089. Johannes CB, Stellato RK, Feldman HA, Longcope C, McKinlay JB. Relation of dehydroepiandrosterone 
and dehydroepiandrosterone sulfate with cardiovascular disease risk factors in women: longitudinal results 
from the Massachusetts Women's Health Study. J Clin Epidemiol. 1999;52(2):95-103 



55 
 

1090. Feldman HA, Johannes CB, Araujo AB, Mohr BA, Longcope C, McKinlay JB. Low dehydroepiandrosterone 
and ischemic heart disease in middle-aged men: prospective results from the Massachusetts Male Aging 
Study. Am J Epidemiol 2001 Jan 1;153(1):79-89 

1091. Mazat L, Lafont S, Berr C, Debuire B, Tessier JF, Dartigues JF, Baulieu EE. Prospective measurements of 
dehydroepiandrosterone sulfate in a cohort of elderly subjects: relationship to gender, subjective health, 
smoking habits, and 10-year mortality. Proc Natl Acad Sci U S A 2001;98(14):8145-50 

1092. Thomas N, Morris HA, Scopacasa F, Wishart JM, Need AG. Relationships between age, dehydro-
epiandrosterone sulphate and plasma glucose in healthy men. Age Ageing. 1999;28(2):217-20. glycémie 

1093. Schriock ED, Buffington CK, Hubert GD, Kurtz BR, Kitabchi AE, Buster JE, Givens JR. Divergent 
correlations of circulating dehydroepiandrosterone sulfate and testosterone with insulin levels and insulin 
receptor binding. J Clin Endocrinol Metab 1988;66(6):1329-31 glyc & ins13 

1094. Odin VI, Tsyrlina EV, Gamaiunova VB, Bershtein LM. Adrenal steroids in patients with breast cancer and 
in women with age-related impaired glucose tolerance. Vopr Onkol 1996;42(4):22- 

1095. Yamauchi A, Takei I, Kasuga A, Kitamura Y, Ohashi N, Nakano S, Takayama S, Nakamoto S, Katsukawa 
F, Saruta T. Depression of dehydroepiandrosterone in Japanese diabetic men—comparison between non-
insulin-dependent diabetes mellitus and impaired glucose tolerance. Eur J Endocrinol 1996;135(1):101-4  

1096. Barrett-Connor E. Lower endogenous androgen levels and dyslipidemia in men with non-insulin-dependent 
diabetes mellitus. Ann Intern Med 1992 Nov 15;117(10):807-11  

1097. Yamaguchi Y, Tanaka S, Yamakawa T, Kimura M, Ukawa K, Yamada Y, Ishihara M, Sekihara H. Reduced 
serum dehydroepiandrosterone levels in diabetic patients with hyperinsulinaemia. Clin Endocrinol (Oxf) 
1998;49(3):377-83  

1098. Barrett-Connor E, Ferrara A. Dehydroepiandrosterone, dehydroepiandrosterone sulfate, obesity, waist-hip 
ratio, and noninsulin-dependent diabetes in postmenopausal women: the Rancho Bernardo Study. J Clin 
Endocrinol Metab 1996;81(1):59-64  

1099. Donaghue KC, Fairchild JM, Chan A, Hing SJ, King J, Howard NJ, Silink M. Diabetes microvascular 
complications in prepubertal children. J Pediatr Endocrinol Metab 1997;10(6):579-85  

1100. Bates GW Jr, Egerman RS, Umstot ES, Buster JE, Casson PR. Dehydroepiandrosterone attenuates 
study-induced declines in insulin sensitivity in postmenopausal women. Ann N Y Acad Sci 1995;774:291-3 

1101. Ravaglia G, Forti P, Maioli F, Boschi F, Bernardi M, Pratelli L, Pizzoferrato A, Gasbarrini G. The 
relationship of dehydroepiandrosterone sulfate (DHEAS) to endocrine-metabolic parameters and functional 
status in the oldest-old. Results from an Italian study on healthy free-living over-ninety-year-olds. J Clin 
Endocrinol Metab. 1996;81(3):1173-8. 

1102. Rose DP, Stauber P, Thiel A, Crowley JJ, Milbrath JR. Plasma DHEAs, Androstenedione and cortisol, and 
urinary free cortisol excretion in breast cancer. Europ J Cancer. 1977; 13: 43-7  

1103. Gomes P, Cassanas G, Halberg F, Hermida R, Robel P, Baulieu EE, Lakatua D, Haus E. Taux sanguin de 
la DHEA-S et risque de cancer du sein. C R Acad Sci III. 1988;306(7):261-4. 

1104. Brownsey B, Cameron EH, Griffiths K, Gleave EN, Forrest AP, Campbell H.. Plasma 
dehydroepiandrosterone sulphate levels in patients with benign and malignant breast disease., Eur J 
Cancer. 1972;8(1):131-7. 

1105. Wang DY, Bulbrook RD, Herian M, Hayward JL. Studies on the sulphate esters of dehydroepiandrosterone 
and androsterone in the blood of women with breast cancer. Eur J Cancer. 1974;10(8):477-82. 

1106. Cameron EH, Griffiths K, Gleave E, Stewart HJ, Forrest AP, Campbell H., Benign and malignant breast 
disease in South Wales: a study of urinary steroids., Br Med J. 1970;4(738):768-71. 

1107. Bulbrook RD, Hayward JL, Spicer CC, Thomas BS. Abnormal excretion of urinary steroids by women with 
early breast cancer. Lancet. 1962; 1238-40  

1108. Tominaga T, Tei N, Kitamura M, Taguchi T, Kudo Y. Urinary excretion of steroids by Japanese women 
with breast cancer. Gann 1975 Jun;66(3):305-10 

1109. Hindy I, Prajda N, Tapolcsanyi L, Sellei C, Eckhardt S. Investigation of 17-ketosteriod excretion in 
mastopathia and premenopausal breast cancer. Arch Geschwulstforsch 1975;45(5):453-6 

1110. Kiricuta I, Frenkel Z, Munteanu S Hormonal patterns in breast cancers. Arch Geschwulstforsch 
1974;44(3):260-6 

1111. Kiricuta I, Frenkel Z, Munteanu S. Levels of principal 17-ketosteroid fractions in urine of breast cancer 
patients with or without malignant evolutive push. Arch Geschwulstforsch 1978;48(6):565-8 

1112. Zelissen PM, Thijssen JH. Role of prasterone (dehydroepiandrosterone) in substitution therapy for 
adrenocortical insufficiency. Ned Tijdschr Geneeskd 2001 Oct 20;145(42):2018-22 

1113. Munarriz R, Talakoub L, Flaherty E, Gioia M, Hoag L, Kim NN, Traish A, Goldstein I, Guay A, Spark R. 
Androgen replacement therapy with dehydroepiandrosterone for androgen insufficiency and female sexual 
dysfunction: androgen and questionnaire results. J Sex Marital Ther 2002;28 Suppl 1:165 

1114. van Vollenhoven RF. Dehydroepiandrosterone for the treatment of systemic lupus erythematosus. Expert 
Opin Pharmacother 2002 Jan;3(1):23-31 

1115. Gebre-Medhin G, Husebye ES, Mallmin H, Helstrom L, Berne C, Karlsson FA, Kampe. Oral 
dehydroepiandrosterone (DHEA) replacement therapy in women with Addison's disease. Clin Endocrinol 
(Oxf) 2000;52(6):775-80 

1116. Waggoner W, Boots LR, Azziz R. Total testosterone and DHEAS levels as predictors of androgen-
secreting neoplasms: a populational study. Gynecol Endocrinol 1999 Dec;13(6):394-400 Department of 
Obstetrics and Gynecology, University of Alabama at Birmingham 35233-7333, USA. 



56 
 

1117. Rosenfield RL, Lucky AW. Acne, hirsutism, and alopecia in adolescent girls. Clinical expressions of 
androgen excess. Endocrinol Metab Clin North Am 1993 Sep;22(3):507-32 University of Chicago Pritzker 
School of Medicine, Illinois. 

1118. Placzek M, Degitz K, Schmidt H, Plewig G. Acne fulminans in late-onset congenital adrenal hyperplasia. 
Lancet 1999 Aug 28;354(9180):739-40 

1119. Vexiau P, Husson C, Chivot M, Brerault JL, Fiet J, Julien R, Villette JM, Hardy N, Cathelineau G.Androgen 
excess in women with acne alone compared with women with acne and/or hirsutism. J Invest Dermatol 
1990 Mar;94(3):279-83  Department of Endocrinology and Diabetology, Hopital Saint-Louis, Paris, France.  

1120. Fuller PJ, Pettigrew IG, Pike JW, Stockigt JR. An adrenal adenoma causing virilization of mother and 
infant. Clin Endocrinol (Oxf) 1983 Feb;18(2):143-53 

1121. Richards GE, Griffiths MD, Hoelzer DJ, Kessler MJ, Dan M, Marshall RN, Pottkotter LE Virilizing adrenal 
adenoma in a 2-year-old girl. Am J Dis Child 1983 Aug;137(8):741-4 

1122. Birnbaum MD, Rose LI. Late onset adrenocortical hydroxylase deficiencies associated with menstrual 
dysfunction. Obstet Gynecol 1984 Apr;63(4):445-51 menstrual irregularities 

1123. Hertoghe T.: DHEA, info ou intox? (Dossier). Monde Medical ; 1995 (Sept.) ; 291: 12-5 
1124. Jones JA, Nguyen A, Straub M, Leidich RB, Veech RL, Wolf S. Use of DHEA in a patient with advanced 

prostate cancer: a case report and review. Urology 1997 ; 50: 784-8 
1125. Kline MD, Jaggers ED. Mania onset while using dehydroepiandrosterone. Am. J. Psych. 1999 ; 156: 971 
1126. Markowitz JS, Carson WH, Jackson CW. Possible dehydroepiandrosterone-induced mania. Biol. 

Psychiatry 1999 ; 45: 241-2 
1127. Sahelian R, Borken S. "Dehydroepiandrosterone and cardiac arrythmia." Ann. Int. Med. 1998 ; 129: 588 
1128. Bulletin de L’Ordre des Médecins français: Point de Vue du Professeur Etienne-Emile Baulieu Oct. 2001 ; 

n° 208 ; accessible par internet www.conseil-
national.medecin.fr/CNOM/bulletin.nsf/journalordre?SearchView&Query=(Recherche) 

1129. Petri MA, Lahita RG, Van Vollenhoven RF, Merrill JT, Schiff M, Ginzler EM, Strand V, Kunz A, Gorelick KJ, 
Schwartz KE;  GL601 Study Group. Effects of prasterone on corticosteroid requirements of women with 
systemic lupus erythematosus: a double-blind, randomized, placebo-controlled trial. Arthritis Rheum  2002 
Jul;46(7):1820-9  

1130. Zumoff B, Levin J, Rosenfeld RS, Markham M, Strain GW, Fukushima DK. Abnormal 24-hr mean plasma 
concentrations of dehydroisoandrosterone and dehydroisoandrosterone sulfate in women with primary 
operable breast cancer. Cancer Res 1981 Sep;41(9 Pt 1):3360-3 

1131. Juricskay S, Szabo I, Kett K. Urinary steroids at time of surgery in postmenopausal women with breast 
cancer. Breast Cancer Res Treat. 1997;44(1):83-9. 

1132. Thijssen JH, van Landeghem AA, Poortman J. Uptake and concentration of steroid hormones in mammary 
tissues. Ann N Y Acad Sci. 1986;464:106-16. 

1133. Stoll BA. Dietary supplements of dehydroepiandrosterone in relation to breast cancer risk. Eur J Clin Nutr. 
1999;53(10):771-5. Review. 

1134. Read GF, Wilson DW, Campbell FC, Holliday HW, Blamey RW, Griffiths K. Salivary cortisol and 
dehydroepiandrosterone sulphate levels in postmenopausal women with primary breast cancer. Eur J 
Cancer Clin Oncol 1983 Apr;19(4):477-83 

1135. Li S, Yan X, Belanger A, Labrie F. Prevention by dehydroepiandrosterone of the development of mammary 
carcinoma induced by 7,12-dimethylbenz(a)anthracene (DMBA) in the rat. Breast Cancer Res Treat. 
1994;29(2):203-17. 

1136. Lubet RA, Gordon GB, Prough RA, Lei XD, You M, Wang Y, Grubbs CJ. Steele VE, Kelloff GJ, Thomas 
CF, Moon RD. Modulation of methylnitrosourea-induced breast cancer in Sprague Dawley rats by 
dehydroepiandrosterone: dose-dependent inhibition, effects of limited exposure, effects on peroxisomal 
enzymes, and lack of effects on levels of Ha-Ras mutations. Cancer Res 1998;58(5):921-6 

1137. Luo S, Sourla A, Labrie C, Belanger A, Labrie F. Combined effects of dehydroepiandrosterone and EM-
800 on bone mass, serum lipids, and the development of dimethylbenz(A)anthracene-induced mammary 
carcinoma in the rat. Endocrinology 1997;138(10):4435-44 

1138. Ratko TA, Detrisac CJ, Mehta RG, Kelloff GJ, Moon RC. Inhibition of rat mammary gland chemical 
carcinogenesis by dietary dehydroepiandrosterone or a fluorinated analogue of dehydroepiandrosterone. 
Cancer Res 1991;51(2):481-6 

1139. McCormick DL, Rao KV, Johnson WD, Bowman-Gram TA, Steele VE, Lubet RA, Kellof GJ. “Exceptional 
chemopreventive activity of low-dose dehydroepiandrosterone in the rat mammary gland.” Cancer Res. 
1996 Apr 15;56(8):1724-6. 

1140. Gatto V, Aragno M, Gallo M, Tamagno E, Martini A, Di Monaco M, Brignardello E, Boccuzzi 
G.Dehydroepiandrosterone inhibits the growth of DMBA-induced rat mammary carcinoma via the 
androgen receptor. Oncol Rep 1998 Jan-Feb;5(1):241-3 

1141. Boccuzzi G, Aragno M, Brignardello E, Tamagno E, Conti G, Di Monaco M, Racca S, Danni O, Di Carlo F. 
Opposite effects of dehydroepiandrosterone on the growth of 7,12-dimethylbenz(a)anthracene-induced rat 
mammary carcinomas. Anticancer Res 1992 Sep-Oct;12(5):1479-83 

1142. Inano H, Ishii-Ohba H, Suzuki K, Yamanouchi H, Onoda M, Wakabayashi Chemoprevention by dietary 
dehydroepiandrosterone against promotion/progression phase of radiation-induced mammary 
tumorigenesis in rats. J Steroid Biochem Mol Biol 1995 Jul;54(1-2):47-53 

1143. Schwartz AG. Inhibition of spontaneous breast cancer formation in female C3H(Avy/a) mice by long-term 
treatment with dehydroepiandrosterone. Cancer Res. 1979;39(3):1129-32. 



57 
 

1144. Green JE, Shibata MA, Shibata E, Moon RC, Anver MR, Kelloff G, Lubet R. 2-difluoromethylornithine and 
dehydroepiandrosterone inhibit mammary tumor progression but not mammary or prostate tumor initiation 
in C3(1)/SV40 T/t-antigen transgenic mice. Cancer Res 2001 Oct 15;61(20):7449-55 

1145. Couillard S, Labrie C, Belanger A, Candas B, Pouliot F, Labrie F. Effect of dehydroepiandrosterone and 
the antiestrogen EM-800 on growth of human ZR-75-1 breast cancer xenografts. J Natl Cancer Inst 1998 
May 20;90(10):772-8 

1146. Pashko LL, Schwartz AG, Abou Gharbia M, Swern D. Inhibition of DNA synthesis in mouse epidermis and 
breast epithelium by dehydroepiandrosterone and related steroids. Carcinogenesis 1981;2(8):717-21 

1147. Labrie F, Luu-The V, Labrie C, Simard J. DHEA and its transformation into androgens and estrogens in 
peripheral target tissues: intracrinology. Front Neuroendocrinol 2001 Jul;22(3):185-212 

1148. Gordon GB, Bush TL, Helzlsouer KJ, Miller SR, Comstock GW. Relationship of serum levels of 
dehydroepiandrosterone and dehydroepiandrosterone sulfate to the risk of developing postmenopausal 
breast cancer. Cancer Res 1990 Jul 1;50(13):3859-62 

1149. Spinola PG, Marchetti B, Labrie F. Adrenal steroids stimulate growth and progesterone receptor levels in 
rat uterus and DMBA-induced mammary tumors. Breast Cancer Res Treat 1986;8(3):241-8 

1150. Bartsch W, Kozak I, Gorenflos P, Becker H, Voigt KD. Concentrations of 3 beta-hydroxy androgens in 
epithelium and stroma of benign hyperplastic and normal human prostate. Prostate. 1986;8(1):3-10 

1151. Comstock GW, Gordon GB, Hsing AW. The relationship of serum dehydroepiandrosterone and its sulfate 
to subsequent cancer of the prostate. Cancer Epidemiol Biomarkers Prev 1993;2(3):219-21 

1152. Stahl F, Schnorr D, Pilz C, Dorner G. Dehydroepiandrosterone (DHEA) levels in patients with prostatic 
cancer, heart diseases and under surgery stress. Exp Clin Endocrinol 1992;99(2):68-70  

1153. Oesterling JE, Epstein JI, Walsh PC.The inability of adrenal androgens to stimulate the adult human 
prostate: an autopsy evaluation of men with hypogonadotropic hypogonadism and panhypopituitarism. J 
Urol 1986;136(5):1030-4 

1154. Schatzl G, Reiter WJ, Thurridl T, Waldmuller J, Roden M, Soregi S, Madersbacher S. Endocrine patterns 
in patients with benign and malignant prostatic diseases. Prostate 2000;44(3):219-24 

1155. Schatzl G, Brossner C, Schmid S, Kugler W, Roehrich M, Treu T, Szalay A, Djavan B, Schmidbauer CP, 
Soregi S, Madersbacher S. Endocrine status in elderly men with lower urinary tract symptoms: correlation 
of age, hormonal status, and lower urinary tract function. The Prostate Study Group of the Austrian Society 
of Urology. Urology. 2000;55(3):397-402 

1156. Wallace MB, Lim J, Cutler A, Bucci L.Effects of dehydroepiandrosterone vs androstenedione 
supplementation in men. Med Sci Sports Exerc 1999 Dec;31(12):1788-92 

1157. van Weerden WM, van Kreuningen A, Elissen NM, de Jong FH, van Steenbrugge GJ, Schroder FH.  Effect 
of adrenal androgens on the transplantable human prostate tumor. Endocrinology. 1992; 131(6): 2909-13  

1158. Rao KV, Johnson WD, Bosland MC, Lubet RA, Steele VE, Kelloff GJ, McCormick DL. Chemoprevention of 
rat prostate carcinogenesis by early and delayed administration of dehydroepiandrosterone. Cancer Res. 
1999;59(13):3084-9 une semaine avant, 20 ou 40 semaines après 

1159. McCormick DL, Rao KV. Chemoprevention of hormone-dependent prostate cancer in the Wistar-Unilever 
rat. Eur Urol. 1999;35(5-6):464-7. 

1160. Schiller CD, Schneider MR, Hartmann H, Graf AH, Klocker H, Bartsch G. Growth-stimulating effect of 
adrenal androgens on the R3327 Dunning prostatic carcinoma. Urol Res 1991;19(1):7-13  

1161. Labrie F, Luu-The V, Labrie C, Pelletier G, El-Alfy M. Intracrinology and the skin. Horm Res  2000;54(5-
6):218-29  

1162. Sourla A, Flamand M, Belanger A, Labrie F. Effect of dehydroepiandrosterone on vaginal and uterine 
histomorphology in the rat. J Steroid Biochem Mol Biol  1998 Aug;66(3):137-49 

1163. Rao AR. Inhibitory action of dehydroepiandrosterone on methylcholanthrene-induced carcinogenesis in the 
uterine cervix of mouse. Cancer Lett 1989 Apr;45(1):1-5; 

1164. Cuzick J, Bulstrode JC, Stratton I, Thomas BS, Bulbrook RD, Hayward JL. A prospective study of urinary 
androgen levels and ovarian cancer. Int J Cancer 1983 Dec 15;32(6):723-6 

1165. Heinonen PK, Koivula T, Pystynen P. Decreased serum level of dehydroepiandrosterone sulfate in 
postmenopausal women with ovarian cancer. Gynecol Obstet Invest 1987;23(4):271-4 

1166. Blaakaer J, Hogdall CK, Hording U, Bennett P, Toftager-Larsen K, Daugaard S,Bock J. Hormonal factors 
and prognosis in epithelial ovarian cancer: a multivariate analysis. Eur J Obstet Gynecol Reprod Biol 1993 
Sep;51(1):21-7 

1167. Uozumi K, Uematsu T, Otsuka M, Nakano S, Takatsuka Y, Iwahashi M, Hanada S, Arima T. Serum 
dehydroepiandrosterone and DHEA-sulfate in patients with adult T-cell leukemia and human T-
lymphotropic virus type I carriers.Am J Hematol 1996;53(3):165-8 

1168. Lissoni P, Rovelli F, Giani L, Mandala M, Meregalli S, Barni S, Confalonieri G, Bonfanti A. 
Dehydroepiandrosterone sulfate (DHEAS) secretion in early and advanced solid neoplasms: selective 
deficiency in metastatic disease. Int J Biol Markers. 1998;13(3):154-7 

1169. Hertoghe T, Nabet JJ. La DHEA et les cancers. Dans: La DHEA, l’hormone du mieux-vivre. Presses du 
Châtelet 2002, Paris 

1170. Muscarella P, Boros LG, Fisher WE, Rink C, Melvin WS. Oral dehydroepiandrosterone inhibits the growth 
of human pancreatic cancer in nude mice. J Surg Res. 1998;79(2):154-7 

1171. Ghinea E, Dumitriu L, Stefanovici G, Pop A, Damian A, Handoca A, Stanciu R. Protein content and thyroid 
hormone release in vitro by differentiated thyroid cancer cells in the presence of estradiol, 
dehydroepiandrosterone, polypeptidic hormones and pesticides. Endocrinologie. 1988;26(3):165-71 



58 
 

1172. Moore MA, Thamavit W, Tsuda H, Sato K, Ichihara A, Ito N. Modifying influence of 
dehydroepiandrosterone on the development of dihydroxy-di-n-propylnitrosamine-initiated lesions in the 
thyroid, lung and liver of F344 rats Carcinogenesis 1986 Feb;7(2):311-6 

1173. Garcea R, Daino L, Pascale R, Frassetto S, Cozzolino P, Ruggiu ME, Feo F. Inhibition by 
dehydroepiandrosterone of liver preneoplastic foci formation in rats after initiation-selection in experimental 
carcinogenesis. Toxicol Pathol 1987;15(2):164-9 

1174. Weber E, Moore MA, Bannasch P.Phenotypic modulation of hepatocarcinogenesis and reduction in N-
nitrosomorpholine-induced hemangiosarcoma and adrenal lesion development in Sprague-Dawley rats by 
dehydroepiandrosterone. Carcinogenesis 1988 Jul;9(7):1191-5 

1175. Moore MA, Weber E, Thornton M, Bannasch. Sex-dependent, tissue-specific opposing effects of 
dehydroepiandrosterone on initiation and modulation stages of liver and lung carcinogenesis induced by 
dihydroxy-di-n-propylnitrosamine in F344 rats. Carcinogenesis 1988 Aug;9(8):1507-9 

1176. Thornton M, Moore MA, Ito N. Modifying influence of dehydroepiandrosterone or butylated hydroxytoluene 
treatment on initiation and development stages of azaserine-induced acinar pancreatic preneoplastic 
lesions in the rat. Carcinogenesis 1989 Feb;10(2):407-10 

1177. Simile M, Pascale RM, De Miglio MR, Nufris A, Daino L, Seddaiu MA, Muroni MR, Rao KN, Feo F. 
Inhibition by dehydroepiandrosterone of growth and progression of persistent liver nodules in experimental 
rat liver carcinogenesis. Int J Cancer 1995 Jul 17;62(2):210-5 

1178. Metzger C, Mayer D, Hoffmann H, Bocker T, Hobe G, Benner A, Bannasch P.  Sequential appearance and 
ultrastructure of amphophilic cell foci, adenomas, and carcinomas in the liver of male and female rats 
treated with dehydroepiandrosterone.  Toxicol Pathol 1995;23(5):591-605 

1179. Orner GA, Hendricks JD, Arbogast D, Williams DE.  Modulation of aflatoxin-B1 hepatocarcinogenesis in 
trout by dehydroepiandrosterone: initiation/post-initiation and latency effects. Carcinogenesis 
1998;19(1):161-7 

1180. Rao MS, Subbarao V.  Sex differences in dehydroepiandrosterone-induced hepatocarcinogenesis in the 
rat.  Cancer Lett. 1998;125(1-2):111-6. 

1181. Orner GA, Hendricks JD, Arbogast D, Williams DE.  Modulation of N-methyl-N'-nitro-nitrosoguanidine 
multiorgan carcinogenesis by dehydroepiandrosterone in rainbow trout.  Toxicol Appl Pharmacol. 
1996;141(2):548-54. 

1182. Orner GA, Mathews C, Hendricks JD, Carpenter HM, Bailey GS, Williams DE.  Dehydroepiandrosterone is 
a complete hepatocarcinogen and potent tumor promoter in the absence of peroxisome proliferation in 
rainbow trout.  Carcinogenesis. 1995;16(12):2893-8. 

1183. McLachlan JA, Serkin CD, Bakouche O. Dehydroepiandrosterone modulation of lipopolysaccharide-
stimulated monocyte cytotoxicity. J Immunol 1996 Jan 1;156(1):328-35 

1184. Kawai S, Yahata N, Nishida S, Nagai K, Mizushima Y. Dehydroepiandrosterone inhibits B16 mouse 
melanoma cell growth by induction of differentiation. Anticancer Res 1995 Mar-Apr;15(2):427-31 

1185. Meikle AW, Dorchuck RW, Araneo BA, Stringham JD, Evans TG, Spruance SL, Daynes RA. The presence 
of a dehydroepiandrosterone-specific receptor binding complex in murine T cells. J Steroid Biochem Mol 
Biol 1992 May;42(3-4):293-304  

1186. Liu D, Dillon JS. Dehydroepiandrosterone activates endothelial cell nitric oxide synthase by a specific 
plasma membrane receptor coupled to Galpha i2,3. J Biol Chem 2002 Apr 4; 

1187. Ueda H, Yoshida A, Tokuyama S, Mizuno K, Maruo J, Matsuno K, Mita S. Neurosteroids stimulate G 
protein -coupled sigma receptors in mouse brain synaptic membrane. Neurosci Res 2001 Sep;41(1):33-40 

1188. Ueda H, Inoue M, Yoshida A, Mizuno K, Yamamoto H, Maruo J, Matsuno K, Mita S. Metabotropic 
neurosteroid/sigma-receptor involved in stimulation of nociceptor endings of mice. J Pharmacol Exp Ther 
2001 Aug;298(2):703-10  

1189. Urani A, Roman FJ, Phan VL, Su TP, Maurice T. The antidepressant-like effect induced by sigma(1)-
receptor agonists and neuroactive steroids in mice submitted to the forced swimming test.J Pharmacol Exp 
Ther 2001 Sep;298(3):1269-79  

1190. Demirgoren S, Majewska MD, Spivak CE, London ED. Receptor binding and electrophysiological effects of 
dehydroepiandrosterone sulfate, an antagonist of the GABAA receptor. Neuroscience 1991;45(1):127-35 

1191. Majewska MD, Demirgoren S, Spivak CE, London ED. The neurosteroid dehydroepiandrosterone sulfate 
is an allosteric antagonist of the GABAA receptor. Brain Res 1990 Aug 27;526(1):143-6  

1192. Spivak CE. Desensitization and noncompetitive blockade of GABAA receptors in ventral midbrain neurons 
by a neurosteroid dehydroepiandrosterone sulfate. Synapse 1994 Feb;16(2):113-22 

1193. Sousa A, Ticku MK Interactions of the neurosteroid dehydroepiandrosterone sulfate with the GABA(A) 
receptor complex reveals that it may act via the picrotoxin site. J Pharmacol Exp Ther 1997 
Aug;282(2):827-33 

1194. Zylinska L, Gromadzinska E, Lachowicz L.Short-time effects of neuroactive steroids on rat cortical Ca2+-
ATPase activity. Biochim Biophys Acta 1999;1437(2):257-64. 

1195. Majewska MD. Neurosteroids: endogenous bimodal modulators of the GABAA receptor. Mechanism of 
action and physiological significance. Prog Neurobiol 1992;38(4):379-95  

1196. Wolf OT, Kirschbaum C. Actions of dehydroepiandrosterone and its sulfate in the central nervous 
system:effects on cognition and emotion in animals and humans. Brain Res Brain Res Rev 1999 
Nov;30(3):264-88  

1197. Imamura M, Prasad C. Modulation of GABA-gated chloride ion influx in the brain by 
dehydroepiandrosterone and its metabolites. Biochem Biophys Res Commun 1998 Feb 24;243(3):771-5  



59 
 

1198. Monnet FP, Mahe V, Robel P, Baulieu EE. Neurosteroids, via sigma receptors, modulate the 
[3H]norepinephrine release evoked by N-methyl-D-aspartate in the rat hippocampus. Proc Natl Acad Sci U 
S A 1995 Apr 25;92(9):3774-8 

1199. Bergeron R, de Montigny C, Debonnel G. Potentiation of neuronal NMDA response induced by 
dehydroepiandrosterone and its suppression by progesterone: effects mediated via sigma receptors. J 
Neurosci 1996 Feb 1;16(3):1193-202 

1200. Walker JM, Bowen WD, Walker FO, Matsumoto RR, De Costa B, Rice KC. Sigma receptors: biology and 
function. Pharmacol Rev 1990 Dec;42(4):355-402 Schrier Research Laboratory, Department of 
Psychology, Brown University, Providence, Rhode Island 02912. 

1201. Debonnel G, de Montigny C. Modulation of NMDA and dopaminergic neurotransmissions by sigma 
ligands: possible implications for the treatment of psychiatric disorders.: Life Sci 1996;58(9):721-34 
Neurobiological Psychiatry Unit, Department of Psychiatry, McGill University, Montreal, Quebec, Canada 

1202. Randall RD, Lee SY, Meyer JH, Wittenberg GF, Gruol DL. Acute alcohol blocks neurosteroid modulation of 
synaptic transmission and long-term potentiation in the rat hippocampal slice. Brain Res 1995;701(1-
2):238-48 

1203. Catalina F, Speciale SG, Kumar V, Milewich L, Bennett M. Food restriction-like effects of dietary 
dehydroepiandrosterone. Hypothalamic neurotransmitters and metabolites in male C57BL/6 and (C57BL/6 
x DBA/2)F1 mice. Exp Biol Med (Maywood) 2001;226(3):208-1 

1204. Compagnone NA, Mellon SH. Dehydroepiandrosterone: a potential signalling molecule for neocortical 
organization during development. Proc Natl Acad Sci U S A 1998;95(8):4678-8 

1205. Kimonides VG, Khatibi NH, Svendsen CN, Sofroniew MV, Herbert J. Dehydroepiandrosterone (DHEA) and 
DHEA-sulfate (DHEAS) protect hippocampal neurons against excitatory amino acid-induced neurotoxicity. 
Proc Natl Acad Sci U S A 1998;95(4):1852- 

1206. Bologa L, Sharma J, Roberts E. Dehydroepiandrosterone and its sulfated derivative reduce neuronal death 
and enhance astrocytic differentiation in brain cell cultures. J Neurosci Res 1987;17(3):225-34 

1207. Bastianetto S, Ramassamy C, Poirier J, Quirion R. Dehydroepiandrosterone (DHEA) protects hippocampal 
cells from oxidative stress-induced damage. Brain Res Mol Brain Res 1999;66(1-2):35-41 

1208. Garcia-Estrada J, Luquin S, Fernandez AM, Garcia-Segura LM. Dehydroepiandrosterone, pregnenolone 
and sex steroids down-regulate reactive astroglia in the male rat brain after a penetrating brain injury. Int J 
Dev Neurosci 1999;17(2):145-51 

1209. Loria RM. Immune up-regulation and tumor apoptosis by androstene steroids. Steroids  2002 
Nov;67(12):953-66 

1210. Huynh PN, Carter WH Jr, Loria RM. 17 alpha androstenediol inhibition of breast tumor cell proliferation in 
estrogen receptor-positive and -negative cell lines. Cancer Detect Prev  2000;24(5):435-44  

1211. Loria RM, Padgett DA. Mobilization of cutaneous immunity for systemic protection against infections. Ann 
N Y Acad Sci  1992 Apr 15;650:363-6  Virginia Commonwealth University, School of Basic Health 
Sciences, Medical College of Virginia, Richmond 23298.3 

1212. Loria RM, Padgett DA. Androstenediol regulates systemic resistance against lethal infections in mice. Arch 
Virol  1992;127(1-4):103-15   

1213. Wolf OT, Naumann E, Hellhammer DH, Kirschbaum C. Effects of dehydroepiandrosterone replacement in 
elderly men on event-related potentials, memory, and well-being. J Gerontol A Biol Sci Med Sci 
1998;53(5):M385-90 

1214. Wolf OT, Kudielka BM, Hellhammer DH, Hellhammer J, Kirschbaum C. Opposing effects of DHEA 
replacement in elderly subjects on declarative memory and attention after exposure to a laboratory 
stressor. Psychoneuroendocrinology 1998;23(6):617-29 

1215. Wolf OT, Koster B, Kirschbaum C, Pietrowsky R, Kern W, Hellhammer DH, Born J,Fehm HL. A single 
administration of dehydroepiandrosterone does not enhance memory performance in young healthy 
adults, but immediately reduces cortisol levels. Biol Psychiatry 1997;42(9):845-8 

1216. Butenandt A, Tscherning K. Z. Physiol. Chem. 1934; 229: 167 
1217. Butenandt A, Dannenbaum H, Hanisch G, Kudszus H. Uber dehydroepiandrosteron. Z. Physiol. Chem. 

1935; 237: 57-208 
1218. Mason J Biol Chem, 1945 ; 160: 255-264 
1219. Nathanson J Clin Endocrinol 1952; 12: 1172-86 
1220. Baulieu EE. C.R. Acad Sci Paris 1960; 251: 1421-5 
1221. DHEA, Medline (databanque) disponible sur Pubmed: (8912 publications repertoriées au 20-1-2003) 
1222. Depuis la nouvelle loi américaine, le Dietary Supplement Health and Education Act 1994 (accessible sur 

www.cfsan.fda.gov/~dms/dietsupp.html) qui oblige à la Federal Drug Administration (FDA) de prouver la 
nocivité d’un produit naturel pour le réguler ou l’interdire 

1223. Wong DT, Horng JS, Bymaster FP, Hauser KL, Molloy BB.  A selective inhibitor of serotonin uptake: Lilly 
110140, 3-(p-trifluoromethylphenoxy)-N-methyl-3-phenylpropylamine. Life Sci. 1974 Aug 1;15(3):471-9. 

1224. Cohen JS. Comparison of FDA reports of patient deaths associated with sildenafil and with injectable 
alprostadil. Ann Pharmacother  2001 Mar;35(3):285-8  

 
Insufficient testosterone levels with traditional pharmaceutical brands 

1225. Patch d’Androdrem drug safety information flyer  (Allergan Pharma Co, Ontario) 



60 
 

1226. Kühnert B, Byrne M, Simoni M, Köpcke W, Gerss J, Lemmnitz G, Nieschlag E. Testosterone substitution 
with a new transdermal, hydroalcoholic gel applied to scrotal or non-scrotal skin: a multicentre trial. Eur J 
Endocrinol. 2005 Aug;153(2):317-26.  Institute of Reproductive Medicine, Münster, Germany. 

1227. Bhattacharya RK, Khera M, Blick G, Kushner H, Nguyen D, Miner MM. Effect of 12 months of testosterone 
replacement therapy on metabolic syndrome components in hypogonadal men: data from the Testim 
Registry in the US (TRiUS). BMC Endocr Disord. 2011 Nov 1;11(1):18.(Under Testim 5 g/day 1% 
testosterone levels between 398 and 505 ng/fL insufficient for optimal health) 

1228. Dobs A, McGettigan J, Norwood P, Howell J, Waldie E, Chen Y. A Novel Testosterone 2% Gel for the 
Treatment of Hypogonadal Males. J Androl. 2011 Oct 6.[Epub ahead of print] (“Testosterone 2% gel 
(Fortesta Gel)”: mean testosterone = 438 ng/dL = too low for optimal health; 22.5% do not have even 300 
ng/dl!!: “ administered once-daily to the front and inner thighs at starting doses of 40 mg/day. The metered-
dose delivery system allowed dose adjustments in 10 mg increments between 10 and 70 mg/day. Of the 
149 patients enrolled, 138 patients (92.6%) completed the study and 129 patients (86.6%) were included 
in the efficacy analysis. On Day 90, mean testosterone Cavg0-24h ± SD was 438.6 ± 162.5 ng/dL. Overall, 
100 (77.5%) patients achieved serum total testosterone concentrations ….≥300 ng/dL)) 

1229. Grober ED, Khera M, Soni SD, Espinoza MG, Lipshultz LI. Efficacy of changing testosterone gel 
preparations (Androgel or Testim) among suboptimally responsive hypogonadal men. Int J Impot Res. 
2008 Mar-Apr;20(2):213-7. Division of Urology, Mount Sinai Hospital and Women's College Hospital, 
University of Toronto, Toronto, ON, Canada. (With Testim 5 to 10 g/day  1% mean testosterone levels 
reach 544 ng/dl and with Androgel 1% 311 ng/dl, insufficient for optimal health:  

1230. Kaufman JM, Miller MG, Fitzpatrick S, McWhirter C, Brennan JJ. One-Year Efficacy and Safety Study of a 
1.62% Testosterone Gel in Hypogonadal Men: Results of a 182-Day Open-Label Extension of a 6-Month 
Double-Blind Study. J Sex Med. 2012 Feb 9.. [Epub ahead of print] Urology Research Options, Aurora, 
CO, USA Abbott, Abbott Park, IL, USA MedImmune,LLC., Gaithersburg, MD, USA.(Testosterone 1.62% 
gel: 22% do not even reach 300 ng/dL!!, far insufficient for health: “Treatment with 1.62% testosterone gel 
for up to 1 year.. was safe …, resulting in >77% of treated subjects achieving .. serum testosterone levels 
300 ng/dL at final visit”)  

1231. Christopher B. Cutter, MD, private practice, and the University of California, Los Angeles, School of 
Medicine. Compounded Percutaneous Testosterone Gel: Use And Effects in Hypogonadal Men J Am 
Board Fam Med. 2001;14(1) (“The average total testosterone level rose from 136 ng/dL to 442.9 ng/dL (P 
< .001)” => too low for optimal health) 

1232. Swerdloff RS, Wang C, Cunningham G, Dobs A, Iranmanesh A, Matsumoto AM, Snyder PJ, Weber T, 
Longstreth J, Berman N. Long-term pharmacokinetics of transdermal testosterone gel in hypogonadal 
men. J Clin Endocrinol Metab. 2000 Dec;85(12):4500-10.(“2 patches delivering 5 mg T/day) in 227 
hypogonadal men. This new 1% hydroalcoholic T gel formulation when applied to the upper arms, 
shoulders, and abdomen dried within a few minutes, and about 9-14% of the T applied wasbioavailable”) 

 
 
Testosterone and age-related diseases in men 

 
Hypercholesterolemia in men: the association with lower testosterone levels 

1233. Page ST, Mohr BA, Link CL, O'Donnell AB, Bremner WJ, McKinlay JB. Higher testosterone levels are 
associated with increased high-density lipoprotein cholesterol in men with cardiovascular disease: results 
from the Massachusetts Male Aging Study. Asian J Androl. 2008 Mar;10(2):193-200 

1234. Martínez Jabaloyas JM, Queipo Zaragoza A, Ferrandis Cortes C, Queipo Zaragoza JA, Gil Salom M, 
Chuan Nuez P.  Changes in sexual hormones in a male. Actas Urol Esp. 2008 Jun;32(6):603-10 

1235. Arem R, Ghusn H, Ellerhorst J, Comstock JP. Effect of decreased plasma low-density lipoprotein levels on 
adrenal and testicular function in man. Clin Biochem. 1997 Jul;30(5):419-24 

1236. Barrett-Connor E. Lower endogenous androgen levels and dyslipidemia in men with non-insulin-dependent 
diabetes mellitus. Ann Intern Med. 1992 Nov 15;117(10):807-11 

1237. Gutai J, LaPorte R, Kuller L, Dai W, Falvo-Gerard L, Caggiula A. Plasma testosterone, high density 
lipoprotein cholesterol and other lipoprotein fractions. Am J Cardiol. 1981 Nov;48(5):897-902 

1238. Khaw KT, Barrett-Connor E. Endogenous sex hormones, high density lipoprotein cholesterol, and other 
lipoprotein fractions in men. Arterioscler Thromb. 1991;11(3):489-94 

1239. Freedman DS, O'Brien TR, Flanders WD, DeStefano F, Barboriak JJ. Relation of serum testosterone levels 
to high density lipoprotein cholesterol and other characteristics in men. Arterioscler Thromb. 1991 Mar-
Apr;11(2):307-15 

1240. Hamalainen E, Tikkanen H, Harkonen M, Naveri H, Adlercreutz H. Serum lipoproteins, sex hormones and 
sex hormone binding globulin in middle-aged men of different physical fitness and risk of coronary heart 
disease. Atherosclerosis. 1987 Oct;67(2-3):155-62 

 
Hypercholesterolemia in men: the improvement with testosterone treatment 



61 
 

1241. Kapoor D, Goodwin E, Channer KS, Jones TH. Testosterone replacement therapy improves insulin 
resistance, glycaemic control, visceral adiposity and hypercholesterolaemia in hypogonadal men with type 
2 diabetes. Eur J Endocrinol. 2006 Jun;154(6):899-906 

1242. Whitsel EA, Boyko EJ, Matsumoto AM, Anawalt BD, Siscovick DS.   Intramuscular testosterone esters and 
plasma lipids in hypogonadal men: a meta-analysis. Am J Med. 2001 Sep;111(4):261-9 

1243. Tenover JS.  Effects of testosterone supplementation in the aging male.J Clin Endocrinol Metab. 1992 
Oct;75(4):1092-8 

1244. Wu S, Weng X. Therapeutic effect of andriol on serum lipids and apolipoproteins in elderly male coronary 
heart disease patients. Chin Med Sci J. 1992 Sep;7(3):137-41 

 
Atherosclerosis in men: the association with lower testosterone levels 

1245. Fu L, Gao QP, Shen JX. Relationship between testosterone and indexes indicating endothelial function in 
male coronary heart disease patients. Asian J Androl. 2008 Mar;10(2):214-8 

1246. Winkler UH. Effects of androgens on haemostasis. Maturitas. 1996 Jul;24(3):147-55 
1247. Glueck CJ, Glueck HI, Stroop D, Speirs J, Hamer T, Tracy T. Endogenous testosterone, fibrinolysis, and 

coronary heart disease risk in hyperlipidemic men. J Lab Clin Med. 1993 Oct;122(4):412-20 
1248. Bonithon-Kopp C, Scarabin PY, Bara L, Castanier M, Jacqueson A, Roger M. Relationship between sex 

hormones and haemostatic factors in healthy middle-aged men. Atherosclerosis. 1988 May;71(1):71-6 
1249. Bennet A, Caron P, Sie P, Louvet JP, Bazex J. Post-phlebitic leg ulcers and XYY karyotype: fibrinolysis 

and androgenic function tests. Apropos of 3 cases. Ann Dermatol Venereol. 1987;114(9):1097-101 
1250. Dockery F, Bulpitt CJ, Donaldson M, Fernandez S, Rajkumar C. The relationship between androgens and 

arterial stiffness in older men. J Am Geriatr Soc. 2003 Nov;51(11):1627-32. 
 
Atherosclerosis in men: the improvement with testosterone treatment 

1251. Kalinchenko S, Zemlyanoy A, Gooren LJ. Improvement of the diabetic foot upon testosterone 
administration to hypogonadal men with peripheral arterial disease. Report of three cases. Cardiovasc 
Diabetol. 2009 Mar 28;8:19 

1252. Walker ID, Davidson JF, Young P, Conkie JA. Effect of anabolic steroids on plasma antithrombin III. alpha2 
macroglobulin and alpha1 antitrypsin levels. Thromb Diath Haemorrh. 1975 Sep 30;34(1):106-14 

1253. Walker ID, Davidson JF, Young P, Conkie JA. Plasma fibrinolytic activity following oral anabolic steroid 
therapy. Thromb Diath Haemorrh. 1975 Sep 30;34(1):236-45 

1254. Klocking HP, Markwardt F, Hoffmann A. Animal experiments on the enhancement of fibrinolytic potential by 
anabolic steroids. Biomed Biochim Acta. 1984;43(4):501-7 

1255. Kluft C, Preston FE, Malia RG, Bertina RM, Wijngaards G, Greaves M, Verheijen JH, Dooijewaard G. 
Stanozolol-induced changes in fibrinolysis and coagulation in healthy adults. Thromb Haemost. 
1984;51:157-64 

1256. Preston FE, Burakowski BK, Porter NR, Malia RG. The fibrinolytic response to stanozolol in normal 
subjects. Thrombos Res. 1981; 22 :543-57 

1257. Bhasin S. Effects of testosterone administration on fat distribution, insulin sensitivity, and atherosclerosis 
progression. Clin Infect Dis. 2003;37 Suppl 2:S142-9 

 
Arterial hypertension in men: the association with lower testosterone levels 

1258. Ishikura F, Asanuma T, Beppu S. Low testosterone levels in patients with mild hypertension recovered 
after antidepressant therapy in a male climacterium clinic. Hypertens Res. 2008 Feb;31(2):243-8 

1259. Hughes GS, Ringer TV, Watts KC, DeLoof MJ, Francom SF, Spillers CR. Fish oil produces an atherogenic 
lipid profile in hypertensive men. Atherosclerosis. 1990 Oct;84(2-3):229-37 

1260. Tuev AV, Lunegova NV. Several indicators of hormonal homeostasis (hypophysis - gonads) in patients 
with hypertension. Ross Med Zh. 1992;(3):10-3 

1261. Phillips GB, Jing TY, Resnick LM, Barbagallo M, Laragh JH, Sealey JE. Sex hormones and hemostatic risk 
factors for coronary heart disease in men with hypertension. J Hypertens. 1993 Jul;11(7):699-702 

 
Arterial hypertension in men: the improvement with testosterone treatment 

1262. Shapiro J, Christiana J, Frishman WH. Testosterone and other anabolic steroids as cardiovascular drugs. 
Am J Ther. 1999 May;6(3):167-74 

 
Coronary heart disease in men: the association with lower testosterone levels  

1263. Alexandersen P, Haarbo J, Christiansen C. The relationship of natural androgens to coronary heart 
disease in males: a review. Atherosclerosis. 1996 Aug 23;125(1):1-13 

1264. Phillips GB, Pinkernell BH, Jing TY. The association of hypotestosteronemia with coronary artery disease 
in men. Arterioscler Thromb. 1994 May;14(5):701-6 



62 
 

1265. Chearskul S, Charoenlarp K, Thongtang V, Nitiyanant W. Study of plasma hormones and lipids in healthy 
elderly Thais compared to patients with chronic diseases: diabetes mellitus, essential hypertension and 
coronary heart disease. J Med Assoc Thai. 2000 Mar;83(3):266-77 

 
Coronary heart disease in men: the improvement with testosterone treatment 

1266. Webb CM, Elkington AG, Kraidly MM, Keenan N, Pennell DJ, Collins P. Effects of oral testosterone 
treatment on myocardial perfusion and vascular function in men with low plasma testosterone and 
coronary heart disease. Am J Cardiol. 2008 Mar 1;101(5):618-24 

1267. Wu SZ, Weng XZ. Therapeutic effects of an androgenic preparation on myocardial ischemia and cardiac 
function in 62 elderly male coronary heart disease patients. Chin Med J (Engl). 1993 Jun;106(6):415-8 

1268. Rosano GM, Leonardo F, Pagnotta P, Pelliccia F, Panina G, Cerquetani E, della Monica PL, Bonfigli B, 
Volpe M, Chierchia SL. Acute anti-ischemic effect of testosterone in men with coronary artery disease.  
Circulation. 1999 Apr 6;99(13):1666-70 

1269. Malkin CJ, Pugh PJ, Morris PD, Kerry KE, Jones RD, Jones TH, Channer KS. Testosterone replacement in 
hypogonadal men with angina improves ischaemic threshold and quality of life. Heart. 2004 
Aug;90(8):871-6 

1270. Sigler LH, Tulgan J. Treatment of angina pectoris by testosterone propionate. NY State J Med. 
1943;43:1424-8 

1271. Walker TC. The use of testosterone propionate and estrogenic substance in the treatment of essential 
hypertension, angina pectoris and peripheral vascular disease. J Clin Endocrinol. 1942;2:560-8  

1272. Hamm L. Testosterone propionate in the treatment of angina pectoris. J Clin Endocrinol. 1942;2:325-8  
1273. Lesser MA. Testosterone propionate therapy in one hundred cases of angina pectoris. J Clin Endocrinol. 

1946;6:549-57 
 
Peripheral vascular disease (including intermittent claudication) in men: the improvement with 
testosterone treatment 

1274. Kalinchenko S, Zemlyanoy A, Gooren LJ. Improvement of the diabetic foot upon testosterone 
administration to hypogonadal men with peripheral arterial disease. Report of three cases. Cardiovasc 
Diabetol. 2009 Mar 28;8:19 

1275. Edwards E, Hamilton J, Duntley S. Testosterone propionate as a therapeutic agent in patients with organic 
disease of peripheral vessels. N Engl J Med. 1939;220:865-9 

1276. Levine S, Likoff W. The therapeutic value of testosterone propionate in angina pectoris. N Engl J Med. 
1943;228:770-2 
 

Stroke in men: the association with lower testosterone levels 

1277. Jeppesen LL, Jorgensen HS, Nakayama H, Raaschou HO, Olsen TS, Winther K. Decreased serum 
testosterone in men with acute ischemic stroke. Arterioscler Thromb Vasc Biol. 1996 Jun;16(6):749-54  

1278. Elwan O, Abdallah M, Issa I, Taher Y, el-Tamawy M. Hormonal changes in cerebral infarction in the young 
and elderly. J Neurol Sci. 1990 Sep;98(2-3):235-43 

1279. Dash RJ, Sethi BK, Nalini K, Singh S. Circulating testosterone in pure motor stroke. Funct Neurol. 1991 
Jan-Mar;6(1):29-34 

 
Stroke in men: the improvement with testosterone treatment 

1280. Pan Y, Zhang H, Acharya AB, Patrick PH, Oliver D, Morley JE. Effect of testosterone on functional 
recovery in a castrate male rat stroke model. Brain Res. 2005 May 10;1043(1-2):195-204 

1281. Department of Neurology, Saint Louis University Hospital, Saint Louis, MO 63110, USA. pany@slu.edu 
 
About the inaccuracies of the contradictory information 

1282. Traish AM, Vance JC, Morgentaler A. Overselling hysteria: The role of the bmedia and medical journals in 
promoting questionable risks-a case study of the testosterone controversy. EMBO Rep. 2017 
Jan;18(1):11-17.  

1283. Morgentaler A. Testosterone, cardiovascular risk, and hormonophobia. J Sex Med. 2014 Jun;11(6):1362-6. 
(Use of weak studies as proof of danger indicates that cultural (i.e., nonscientific) forces are at play. 
Negative media stories touting T's risks appear fueled by antipharma sentiment, anger against aggressive 
marketing, and antisexuality. This stance is best described as "hormonophobia." Men's Health Boston, 
Harvard Medical School, Brookline, MA, USA Analysis of recent articles regarding CV risks with T and 
comparison with events surrounding publication of results of the Women's Health Initiative in 
2002.RESULTS:  In the first study, the percentage of individuals with an adverse event was lower by half 
in men who received T compared with untreated men (10.1% vs. 21.2%). However, an opposite 
conclusion was reached via complex statistics. The second study reported minor increased rate of nonfatal 
myocardial infarction (MI) up to 90 days after receiving a T prescription compared with the prior 12 months. 



63 
 

However, there was no control group, so it is unknown whether this MI rate was increased, reduced, or 
unchanged compared with untreated men. Neither study provided substantive evidence of risk, yet these 
were lauded as proof of dangers, despite a substantial literature to the contrary. Similar events followed 
the publication of the Women's Health Initiative in 2002 when a media frenzy over increased risks with 
female hormone replacement therapy obscured the fact that the reported excess risk was clinically 
meaningless, at two events per 1,000 person-years. Stakeholders driving concerns regarding hormone 
risks are unlikely to be clinicians with real-world patient experience.The use of weak studies as proof of 
danger indicates that cultural (i.e., nonscientific) forces are at play. Negative media stories touting T's risks 
appear fueled by antipharma sentiment, anger against aggressive marketing, and antisexuality. This 
stance is best described as "hormonophobia." As history shows, evidence alone may be insufficient to alter 
a public narrative. The true outrage is that social forces and hysteria have combined to deprive men of a 
useful treatment without regard for medical science. 

1284. Morgentaler A, Miner MM, Caliber M, Guay AT, Khera M, Traish AM. Testosterone therapy and 
cardiovascular risk: advances and controversies. Mayo Clin Proc. 2015 Feb;90(2):224-51. Review. (Two 
recent studies raised new concerns regarding cardiovascular (CV) risks with testosterone (T) therapy. This 
article reviews those studies as well as the extensive literature on T and CV risks. A MEDLINE search was 
performed for the years 1940 to August 2014 using the following key words: testosterone, androgens, 
human, male, cardiovascular, stroke, cerebrovascular accident, myocardial infarction, heart attack, death, 
and mortality. The weight and direction of evidence was evaluated and level of evidence (LOE) assigned. 
Only 4 articles were identified that suggested increased CV risks with T prescriptions: 2 retrospective 
analyses with serious methodological limitations, 1 placebo-controlled trial with few major adverse cardiac 
events, and 1 meta-analysis that included questionable studies and events. In contrast, several dozen 
studies have reported a beneficial effect of normal T levels on CV risks and mortality. Mortality and 
incident coronary artery disease are inversely associated with serum T concentrations (LOE IIa), as is 
severity of coronary artery disease (LOE IIa). Testosterone therapy is associated with reduced obesity, fat 
mass, and waist circumference (LOE Ib) and also improves glycemic control (LOE IIa). Mortality was 
reduced with T therapy in 2 retrospective studies. Several RCTs in men with coronary artery disease or 
heart failure reported improved function in men who received T compared with placebo. The largest meta-
analysis to date revealed no increase in CV risks in men who received T and reduced CV risk among 
those with metabolic disease. In summary, there is no convincing evidence of increased CV risks with T 
therapy. On the contrary, there appears to be a strong beneficial relationship between normal T and CV 
health that has not yet been widely appreciated.)  

1285. Goodman N, Guay A, Dandona P, Dhindsa S, Faiman C, Cunningham GR; AACE Reproductive 
Endocrinology Scientific Committee. American Association of Clinical Endocrinologists and American 
College of Endocrinology Position Statement on the association of testosterone and cardiovascular risk. 
Endocr Pract. 2015 Sep;21(9):1066-73. (As recently concluded in an extensive review of literature, there is 
no compelling evidence that testosterone therapy increases cardiovascular risk.)  

 
Drugs taken out of the market because of high death risk: Vioxx, Mediator,etc. 

1286. https://en.wikipedia.org/wiki/List_of_withdrawn_drugs  
1287. https://fr.wikipedia.org/wiki/Liste_de_m%C3%A9dicaments_retir%C3%A9s_du_march%C3%A9_fran%C3

%A7ais 
 
Sildenafil: adverse events, including mortality  

1288. Lowe G, Costabile RA. 10-Year analysis of adverse event reports to the Food and Drug Administration for 
phosphodiesterase type-5 inhibitors. J Sex Med. 2012 Jan;9(1):265-70. (10-year analysis of adverse event 
reports to the Food and Drug Administration .. Overall, 14,818 adverse events (AEs) were reported for 
sildenafil. There were 1,824 (12.3%) reported deaths, and reports of cardiovascular AEs numbered 2,406 
(16.2%). … Only 10% of AE reports sent to the FDA for PDE5-i were from pharmaceutical manufacturers. 
Reports of deaths associated with PDE5-i remain around 5% of total reported events. …) 

 

Testosterone therapy in men: 317 placebo-controlled studies – 307 in adults 

 
Healthy adults  

 
Healthy young men  

1289. Dreher JC, Dunne S, Pazderska A, Frodl T, Nolan JJ, O'Doherty JP. Testosterone causes both prosocial 
and antisocial status-enhancing behaviors in human males. Proc Natl Acad Sci U S A. 2016 Oct 
11;113(41):11633-11638 



64 
 

1290. Carré JM, Geniole SN, Ortiz TL, Bird BM, Videto A, Bonin PL. Exogenous testosterone rapidly increases 
aggressive behavior in dominant and impulsive men. Biol Psychiatry. 2016 Jun 16. pii: S0006-
3223(16)32475-1 

1291. Welling LL, Moreau BJ, Bird BM, Hansen S, Carré JM. Exogenous testosterone increases men's 
perceptions of their own physical dominance. Psychoneuroendocrinology. 2016 Feb;64:136-42 

1292. Carré JM, Ortiz TL, Labine B, Moreau BJ, Viding E, Neumann CS, Goldfarb B. Digit ratio (2D:4D) and 
psychopathic traits moderate the effect of exogenous testosterone on socio-cognitive processes in men. 
Psychoneuroendocrinology. 2015 Dec;62:319-26 

1293. Ortner GR, Wibral M, Becker A, Dohmen T, Klingmüller D, Falk A, Weber B. No evidence for an effect of 
testosterone administration on delay discounting in male university students. Psychoneuroendocrinology. 
2013 Sep;38(9):1814-8. 

1294. Wibral M, Dohmen T, Klingmüller D, Weber B, Falk A. Testosterone administration reduces lying in men. 
PLoS One. 2012;7(10):e46774.  

1295. Eisenegger C, von Eckardstein A, Fehr E, von Eckardstein S. Pharmacokinetics of testosterone and 
estradiol gel preparations in healthy young men. Psychoneuroendocrinology. 2013 Feb;38(2):171-8.  

1296. Wright ND, Edwards T, Fleming SM, Dolan RJ. Testosterone induces off-lineperceptual learning. 
Psychopharmacology (Berl). 2012 Dec;224(3):451-7.  

1297. Zak PJ, Kurzban R, Ahmadi S, Swerdloff RS, Park J, Efremidze L, Redwine K, Morgan K, Matzner W. 
Testosterone administration decreases generosity in the ultimatum game. PLoS One. 2009 Dec 
16;4(12):e8330.  

1298. Nelson AE, Meinhardt U, Hansen JL, Walker IH, Stone G, Howe CJ, Leung KC, Seibel MJ, Baxter RC, 
Handelsman DJ, Kazlauskas R, Ho KK. Pharmacodynamics of growth hormone abuse biomarkers and the 
influence of gender and testosterone: a randomized double-blind placebo-controlled study in young 
recreational athletes.  J Clin Endocrinol Metab. 2008 Jun;93(6):2213-22.  

1299. Rogerson S, Weatherby RP, Deakin GB, Meir RA, Coutts RA, Zhou S, Marshall-Gradisnik SM. The effect 
of short-term use of testosterone enanthate on muscular strength and power in healthy young men. J 
Strength Cond Res. 2007 May;21(2):354-61.  

1300. Chung T, Kelleher S, Liu PY, Conway AJ, Kritharides L, Handelsman DJ. Effects of testosterone and 
nandrolone on cardiac function: a randomized, placebo-controlled study. Clin Endocrinol (Oxf). 2007 
Feb;66(2):235-45.  

1301. Chik Z, Johnston A, Tucker AT, Chew SL, Michaels L, Alam CA. Pharmacokinetics of a new testosterone 
transdermal delivery system, TDS-testosterone in healthy males. Br J Clin Pharmacol. 2006 
Mar;61(3):275-9.  

1302. O'Connor DB, Archer J, Wu FC. Effects of testosterone on mood, aggression, and sexual behavior in 
young men: a double-blind, placebo-controlled, cross-over study. J Clin Endocrinol Metab. 2004 
Jun;89(6):2837-45.  

1303. Veldhuis JD, Evans WS, Iranmanesh A, Weltman AL, Bowers CY. Short-term testosterone 
supplementation relieves growth hormone autonegative feedback in men. J Clin Endocrinol Metab. 2004 
Mar;89(3):1285-90.  

1304. Giorgi A, Weatherby RP, Murphy PW. Muscular strength, body composition and health responses to the 
use of testosterone enanthate: a double blind study. J Sci Med Sport. 1999 Dec;2(4):341-55.  

1305. Pope HG Jr, Kouri EM, Hudson JI. Effects of supraphysiologic doses of testosterone on mood and 
aggression in normal men: a randomized controlled trial.Arch Gen Psychiatry. 2000 Feb;57(2):133-40; 
discussion 155-6.  

1306. Zhang GY, Gu YQ, Wang XH, Cui YG, Bremner WJ. A clinical trial of injectable testosterone undecanoate 
as a potential male contraceptive in normal Chinese men. J Clin Endocrinol Metab. 1999 Oct;84(10):3642-
7.  

1307. White CM, Ferraro-Borgida MJ, Moyna NM, McGill CC, Ahlberg AW, Thompson PD,  Heller GV. The effect 
of pharmacokinetically guided acute intravenous testosterone administration on electrocardiographic and 
blood pressure variables. J Clin Pharmacol. 1999 Oct;39(10):1038-43.  

1308. Brisson GR, Guttiérez Sáinz A, Ayotte C, Gareau R, Senécal L, Castillo MJ. Influence of a transscrotal 
testosterone propionate administration on the serum level of selected hormones of the hypophyso-gonadal 
axis. J Steroid Biochem Mol Biol. 1997 May;62(1):65-71.  

1309. Perry PJ, MacIndoe JH, Yates WR, Scott SD, Holman TL. Detection of anabolic  steroid administration: 
ratio of urinary testosterone to epitestosterone vs the ratio of urinary testosterone to luteinizing hormone. 
Clin Chem. 1997 May;43(5):731-5.  

1310. Brisson GR, Guttiérez Sáinz A, Ayotte C, Gareau R, Senécal L, Castillo MJ. Frequent serum sampling in 
healthy men discloses testosterone peaks exacerbated by testosterone propionate administration. Can J 
Appl Physiol. 1997 Feb;22(1):58-65.  

1311. Ajayi AA, Mathur R, Halushka PV. Testosterone increases human platelet thromboxane A2 receptor 
density and aggregation responses. Circulation. 1995 Jun  1;91(11):2742-7.  

 
Healthy young men using testosterone for contraception (or sport abuse) 
 
 
 

 



65 
 

1312. Fingerhood MI, Sullivan JT, Testa M, Jasinski DR. Abuse liability of testosterone. J 
Psychopharmacol1997;11(1):59-63.  

1313. Pelusi C, Costantino A, Cerpolini S, Pelusi G, Meriggiola MC, Pasquali R. A  placebo-controlled, 
randomized clinical trial using testosterone undecanoate with injectable norethisterone enanthate: effect 
on anthropometric, metabolic and biochemical parameters. Int J Androl. 2011 Dec;34(6 Pt 1):548-55.  

1314. Rudolph I, Ernst M, Kirsch B, Martorana G, Pelusi G. Norethisterone enanthate plus testosterone 
undecanoate for male contraception: effects of various injection intervals on spermatogenesis, 
reproductive hormones, testis, and prostate. J Clin Endocrinol Metab. 2005 Apr;90(4):2005-14.  

1315. Herbst KL, Anawalt BD, Amory JK, Matsumoto AM, Bremner WJ. The male contraceptive regimen of 
testosterone and levonorgestrel significantly increases  lean mass in healthy young men in 4 weeks, but 
attenuates a decrease in fat mass induced by testosterone alone. J Clin Endocrinol Metab. 2003 
Mar;88(3):1167-73. 

1316. Amory JK, Anawalt BD, Bremner WJ, Matsumoto AM. Daily testosterone and gonadotropin levels are 
similar in azoospermic and nonazoospermic normal men administered weekly testosterone: implications 
for male contraceptive development. J Androl. 2001 Nov-Dec;22(6):1053-60.  

1317. Blazevich AJ, Giorgi A. Effect of testosterone administration and weight training on muscle architecture. 
Med Sci Sports Exerc. 2001 Oct;33(10):1688-93. 

1318. Kamischke A, Plöger D, Venherm S, von Eckardstein S, von Eckardstein A, Nieschlag E. Intramuscular 
testosterone undecanoate with or without oral levonorgestrel: a randomized placebo-controlled feasibility 
study for male contraception. Clin Endocrinol (Oxf). 2000 Jul;53(1):43-52. Erratum in: Clin Endocrinol (Oxf) 
2000 Nov;53(5):661.  

1319. MacIndoe JH, Perry PJ, Yates WR, Holman TL, Ellingrod VL, Scott SD. Testosterone suppression of the 
HPT axis. J Investig Med. 1997 Oct;45(8):441-7. 

1320. Tricker R, Casaburi R, Storer TW, Clevenger B, Berman N, Shirazi A, Bhasin S. The effects of 
supraphysiological doses of testosterone on angry behavior in healthy eugonadal men--a clinical research 
center study. J Clin Endocrinol Metab. 1996 Oct;81(10):3754-8.  

1321. Bhasin S, Storer TW, Berman N, Callegari C, Clevenger B, Phillips J, Bunnell TJ, Tricker R, Shirazi A, 
Casaburi R. The effects of supraphysiologic doses of testosterone on muscle size and strength in normal 
men. N Engl J Med. 1996 Jul 4;335(1):1-7.  

1322. Kouri EM, Pope HG Jr, Oliva PS. Changes in lipoprotein-lipid levels in normal men following administration 
of increasing doses of testosterone cypionate. Clin J Sport Med. 1996 Jul;6(3):152-7.  

1323. Anderson RA, Bancroft J, Wu FC. The effects of exogenous testosterone on sexuality and mood of normal 
men. J Clin Endocrinol Metab. 1992 Dec;75(6):1503-7.  

1324. Carani C, Scuteri A, Marrama P, Bancroft J. The effects of testosterone administration and visual erotic 
stimuli on nocturnal penile tumescence in normal men. Horm Behav. 1990 Sep;24(3):435-41.  

1325. Matsumoto AM. Effects of chronic testosterone administration in normal men: safety and efficacy of high 
dosage testosterone and parallel dose-dependent suppression of luteinizing hormone, follicle-stimulating 
hormone, and sperm production. J Clin Endocrinol Metab. 1990 Jan;70(1):282-7.  

1326. Matsumoto AM. Is high dosage testosterone an effective male contraceptive agent? Fertil Steril. 1988 
Aug;50(2):324-8 

 
 
Healthy young men chemically castrated receiving testosterone 
 
1327. Bird BM, Welling LL, Ortiz TL, Moreau BJ, Hansen S, Emond M, Goldfarb B, Bonin PL, Carré JM. Effects 

of exogenous testosterone and mating context on men's preferences for female facial femininity. Horm 
Behav. 2016 Sep;85:76-85 

1328. Taylor AP, Lee H, Webb ML, Joffe H, Finkelstein JS. Effects of testosterone and estradiol deficiency on 
vasomotor symptoms in hypogonadal men. J Clin Endocrinol Metab. 2016 Sep;101(9):3479-86 

1329. Thirumalai A, Cooper LA, Rubinow KB, Amory JK, Lin DW, Wright JL, Marck BT, Matsumoto AM, Page 
ST. Stable intraprostatic dihydrotestosterone in healthy medically castrate men treated with exogenous 
testosterone. J Clin Endocrinol Metab. 2016 Jul;101(7):2937-44 

1330. Høst C, Gormsen LC, Hougaard DM, Christiansen JS, Pedersen SB, Gravholt CH. Acute and short-term 
chronic testosterone fluctuation effects on glucose homeostasis, insulin sensitivity, and adiponectin: a 
randomized, double-blind, placebo-controlled, crossover study. J Clin Endocrinol Metab. 2014 
Jun;99(6):E1088-96 

1331. Høst C, Gormsen LC, Christensen B, Jessen N, Hougaard DM, Christiansen JS, Pedersen SB, Jensen 
MD, Nielsen S, Gravholt CH. Independent effects of testosterone on lipid oxidation and VLDL-TG 
production: a randomized, double-blind, placebo-controlled, crossover study. Diabetes. 2013 
May;62(5):1409-16 

1332. Pedersen SB, Jensen MD, Nielsen S, Gravholt CH. Independent effects of testosterone on lipid oxidation 
and VLDL-TG production: a randomized, double-blind, placebo-controlled, crossover study. Diabetes. 
2013 May;62(5):1409-16 

1333. Rubinow KB, Snyder CN, Amory JK, Hoofnagle AN, Page ST. Acute testosterone deprivation reduces 
insulin sensitivity in men. Clin Endocrinol (Oxf). 2012 Feb;76(2):281-8.  

1334. Page ST, Plymate SR, Bremner WJ, Matsumoto AM, Hess DL, Lin DW, Amory JK, Nelson PS, Wu JD. 
Effect of medical castration on CD4+ CD25+ T cells, CD8+ T cell IFN-gamma expression, and NK cells: a 



66 
 

physiological role for testosterone and/or  its metabolites. Am J Physiol Endocrinol Metab. 2006 
May;290(5):E856-63.  

1335. Yates WR, Perry PJ, MacIndoe J, Holman T, Ellingrod V. Psychosexual effects of three doses of 
testosterone cycling in normal men. Biol Psychiatry. 1999 Feb 1;45(3):254-60. Zachwieja JJ, Smith SR, 
Lovejoy JC, Rood JC, Windhauser MM, Bray GA. Testosterone administration preserves1 preserves 
protein balance but not muscle strength during 28 days of bed rest. J Clin Endocrinol Metab. 1999 
Jan;84(1):207-12 

1336. Kouri EM, Lukas SE, Pope HG Jr, Oliva PS. Increased aggressive responding in male volunteers following 
the administration of gradually increasing doses of testosterone cypionate. Drug Alcohol Depend. 1995 
Nov;40(1):73-9. Erratum in: 1998 May 1;50(3):255.  

1337. Bagatell CJ, Heiman JR, Rivier JE, Bremner WJ. Effects of endogenous testosterone and estradiol on 
sexual behavior in normal young men. J Clin Endocrinol Metab. 1994 Mar;78(3):711-6.  

1338. Bagatell CJ, Knopp RH, Vale WW, Rivier JE, Bremner WJ. Physiologic testosterone levels in normal men 
suppress high-density lipoprotein cholesterol levels. Ann Intern Med. 1992 Jun 15;116(12 Pt 1):967-73 

1339. Chik Z, Johnston A, Tucker AT, Kirby K, Alam CA. Correcting endogenous concentrations of testosterone 
influences bioequivalence and shows the superiority of TDS(R)-testosterone versus Androgel(R). Int J Clin 
Pharmacol Ther. 2009 Apr;47(4):262-8.  

1340. Veldhuis JD, Anderson SM, Iranmanesh A, Bowers CY. Testosterone blunts feedback inhibition of growth 
hormone secretion by experimentally elevated insulin-like growth factor-I concentrations. J Clin Endocrinol 
Metab. 2005 Mar;90(3):1613-7.  

1341. Reddy P, White CM, Dunn AB, Moyna NM, Thompson PD. The effect of testosterone on health-related 
quality of life in elderly males - a pilot study. J Clin Pharm Ther. 2000 Dec;25(6):421-6.  

1342. Snyder PJ, Peachey H, Hannoush P, Berlin JA, Loh L, Lenrow DA, Holmes JH, Dlewati A, Santanna J, 
Rosen CJ, Strom BL. Effect of testosterone treatment on body composition and muscle strength in men 
over 65 years of age. J Clin Endocrinol Metab. 1999 Aug;84(8):2647-53.  

 
Healthy middle-age men  
1343. Holmäng S, Mårin P, Lindstedt G, Hedelin H. Effect of long-term oral testosterone undecanoate 

treatment on prostate volume and serum prostate-specific antigen concentration in eugonadal middle-aged 
men. Prostate. 1993;23(2):99-106 

 
Healthy elderly men 

1344. Muniyappa R, Veldhuis JD, Harman SM, Sorkin JD, Blackman MR. Effects of testosterone administration 
on nocturnal cortisol secretion in healthy older men. J Gerontol A Biol Sci Med Sci. 2010 Nov;65(11):1185-
92.  

1345. Veldhuis JD, Keenan DM, Bailey JN, Adeniji A, Miles JM, Paulo R, Cosma M, Soares-Welch C. 
Testosterone supplementation in older men restrains insulin-like  growth factor's dose-dependent feedback 
inhibition of pulsatile growth hormone secretion. J Clin Endocrinol Metab. 2009 Jan;94(1):246-54.  

1346. Maki PM, Ernst M, London ED, Mordecai KL, Perschler P, Durso SC, Brandt J, Dobs A, Resnick SM. 
Intramuscular testosterone treatment in elderly men: evidence of memory decline and altered brain 
function. J Clin Endocrinol Metab. 2007 Nov;92(11):4107-14.  

1347. Cherrier MM, Matsumoto AM, Amory JK, Johnson M, Craft S, Peskind ER, Raskind MA. Characterization 
of verbal and spatial memory changes from moderate to supraphysiological increases in serum 
testosterone in healthy older men. Psychoneuroendocrinology. 2007 Jan;32(1):72-9.  

1348. Giannoulis MG, Jackson N, Shojaee-Moradie F, Sonksen PH, Martin FC, Umpleby AM. Effects of growth 
hormone and/or testosterone on very low density lipoprotein apolipoprotein B100 kinetics and plasma 
lipids in healthy elderly men: a randomised controlled trial. Growth Horm IGF Res. 2006 Oct-Dec;16(5-
6):308-17. 

1349. Muniyappa R, Wong KA, Baldwin HL, Sorkin JD, Johnson ML, Bhasin S, Harman SM, Blackman MR. 
Dehydroepiandrosterone secretion in healthy older men and women: effects of testosterone and growth 
hormone administration in older men. J Clin Endocrinol Metab. 2006 Nov;91(11):4445-52.  

1350. Giannoulis MG, Sonksen PH, Umpleby M, Breen L, Pentecost C, Whyte M, McMillan CV, Bradley C, 
Martin FC. The effects of growth hormone and/or testosterone in healthy elderly men: a randomized 
controlled trial. J Clin Endocrinol Metab. 2006 Feb;91(2):477-84.  

1351. Cherrier MM, Matsumoto AM, Amory JK, Ahmed S, Bremner W, Peskind ER, Raskind MA, Johnson M, 
Craft S. The role of aromatization in testosterone supplementation: effects on cognition in older men. 
Neurology. 2005 Jan 25;64(2):290-6.  

1352. Cherrier MM, Plymate S, Mohan S, Asthana S, Matsumoto AM, Bremner W, Peskind E, Raskind M, 
Latendresse S, Haley AP, Craft S. Relationship between testosterone supplementation and insulin-like 
growth factor-I levels and cognition in healthy  older men. Psychoneuroendocrinology. 2004 Jan;29(1):65-
82.  

1353. Liu PY, Yee B, Wishart SM, Jimenez M, Jung DG, Grunstein RR, Handelsman DJ.  The short-term effects 
of high-dose testosterone on sleep, breathing, and function in older men. J Clin Endocrinol Metab. 2003 
Aug;88(8):3605-13.  

 



67 
 

1354. Lambert CP, Sullivan DH, Evans WJ. Effects of testosterone replacement and/or resistance training on 
interleukin-6, tumor necrosis factor alpha, and leptin in elderly men ingesting megestrol acetate: a 
randomized controlled trial. J Gerontol A Biol Sci Med Sci. 2003 Feb;58(2):165-70.  

1355. Ferrando AA, Sheffield-Moore M, Paddon-Jones D, Wolfe RR, Urban RJ. Differential anabolic effects of 
testosterone and amino acid feeding in older men. J Clin Endocrinol Metab. 2003 Jan;88(1):358-62.  

1356. Lambert CP, Sullivan DH, Freeling SA, Lindquist DM, Evans WJ. Effects of testosterone replacement 
and/or resistance exercise on the composition of megestrol acetate stimulated weight gain in elderly men: 
a randomized controlled  trial. J Clin Endocrinol Metab. 2002 May;87(5):2100-6.  

1357. Snyder PJ, Peachey H, Berlin JA, Rader D, Usher D, Loh L, Hannoush P, Dlewati A, Holmes JH, 
Santanna J, Strom BL. Effect of transdermal testosterone treatment on serum lipid and apolipoprotein 
levels in men more than 65 years of age. Am J Med. 2001 Sep;111(4):255-60.  

1358. Cherrier MM, Asthana S, Plymate S, Baker L, Matsumoto AM, Peskind E, Raskind MA, Brodkin K, 
Bremner W, Petrova A, LaTendresse S, Craft S. Testosterone supplementation improves spatial and 
verbal memory in healthy older men. Neurology. 2001 Jul 10;57(1):80-8.  

1359. Uyanik BS, Ari Z, Gümüs B, Yiğitoğlu MR, Arslan T. Beneficial effects of testosterone undecanoate on the 
lipoprotein profiles in healthy elderly men. A placebo controlled study. Jpn Heart J. 1997 Jan;38(1):73-82.  

 
Healthy elderly men chemically castrated receiving testosteroneastrated healthy older men 
1360. Storer TW, Woodhouse L, Magliano L, Singh AB, Dzekov C, Dzekov J, Bhasin S. Changes in muscle 

mass, muscle strength, and power but not physical function are related to testosterone dose in healthy 
older men. J Am Geriatr Soc. 2008 Nov;56(11):1991-9.  

1361. Veldhuis JD, Keenan DM, Mielke K, Miles JM, Bowers CY. Testosterone supplementation in healthy older 
men drives GH and IGF-I secretion without potentiating peptidyl secretagogue efficacy. Eur J Endocrinol. 
2005 Oct;153(4):577-86 

 
Healthy’ middle-aged men ≥ age 40 with testosterone deficiency, serum testosterone level below the 
lower reference limit 

1362. Tong SF, Ng CJ, Lee BC, Lee VK, Khoo EM, Lee EG, Tan HM. Effect of long-acting testosterone 
undecanoate treatment on quality of life in men with testosterone deficiency syndrome: a double blind 
randomized controlled trial. Asian J Androl. 2012 Jul;14(4):604-11.  

1363. Ho CC, Tong SF, Low WY, Ng CJ, Khoo EM, Lee VK, Zainuddin ZM, Tan HM. A randomized, double-
blind, placebo-controlled trial on the effect of long-acting testosterone treatment as assessed by the Aging 
Male Symptoms scale. BJU Int. 2012 Jul;110(2):260-5.  

 
Elderly men with serum testosterone levels near or below the lower reference limit of young men 

1364. Dias JP, Shardell MD, Carlson OD, Melvin D, Caturegli G, Ferrucci L, Chia CW, Egan JM, Basaria S. 
Testosterone vs. aromatase inhibitor in older men with low testosterone: effects on cardiometabolic 
parameters. Andrology. 2016 Oct 28. . [Epub ahead of print] 

1365. Storer TW, Basaria S, Traustadottir T, Harman SM, Pencina K, Li Z, Travison TG, Miciek R, Tsitouras P, 
Hally K, Huang G, Bhasin S. Effects of Testosterone Supplementation for 3-Years on Muscle Performance 
and Physical Function in Older Men. J Clin Endocrinol Metab. 2016 Oct 18:jc20162771. [Epub ahead of 
print] 

1366. Brock G, Heiselman D, Knorr J, Ni X, Kinchen K. 9-month efficacy and safety study of testosterone 
solution 2% for sex drive and energy in hypogonadal men. J Urol. 2016 Nov;196(5):1509-1515.  

1367. Huang G, Wharton W, Bhasin S, Harman SM, Pencina KM, Tsitouras P, Li Z, Hally KA, Asthana S, Storer 
TW, Basaria S. Effects of long-term testosterone administration on cognition in older men with low or low-
to-normal testosterone concentrations: a prespecified secondary analysis of data from the randomised, 
double-blind, placebo-controlled TEAAM trial. Lancet Diabetes Endocrinol. 2016 Aug;4(8):657-65.  

1368. Cunningham GR, Stephens-Shields AJ, Rosen RC, Wang C, Bhasin S, Matsumoto AM, Parsons JK, Gill 
TM, Molitch ME, Farrar JT, Cella D, Barrett-Connor E, Cauley JA, Cifelli D, Crandall JP, Ensrud KE, 
Gallagher L, Zeldow B, Lewis CE, Pahor M, Swerdloff RS, Hou X, Anton S, Basaria S, Diem SJ, 
Tabatabaie V, Ellenberg SS, Snyder PJ. Testosterone treatment and sexual function in older men with low 
testosterone levels. J Clin Endocrinol Metab. 2016 Aug;101(8):3096-104 

1369. Wu F, Zitzmann M, Heiselman D, Donatucci C, Knorr J, Patel AB, Kinchen K. Demographic and clinical 
correlates of patient-reported Improvement in sex drive, erectile function, and energy with testosterone 
solution 2. J Sex Med. 2016 Aug;13(8):1212-9 

1370. Storer TW, Bhasin S, Travison TG, Pencina K, Miciek R, McKinnon J, Basaria S. Testosterone attenuates 
age-related fall in aerobic function in mobility limited  older men with low testosterone. J Clin Endocrinol 
Metab. 2016 Jun;101(6):2562-9 

1371. Snyder PJ, Bhasin S, Cunningham GR, Matsumoto AM, Stephens-Shields AJ, Cauley JA, Gill TM, Barrett-
Connor E, Swerdloff RS, Wang C, Ensrud KE, Lewis CE, Farrar JT, Cella D, Rosen RC, Pahor M, Crandall 
JP, Molitch ME, Cifelli D, Dougar D, Fluharty L, Resnick SM, Storer TW, Anton S, Basaria S, Diem SJ, Hou 
X, Mohler ER 3rd, Parsons JK, Wenger NK, Zeldow B, Landis JR, Ellenberg SS; Testosterone Trials 
Investigators.. Effects of Testosterone Treatment in Older Men. N Engl J Med. 2016 Feb 18;374(7):611-24 



68 
 

1372. Rogol AD, Tkachenko N, Bryson N. Natesto™, a novel testosterone nasal gel, normalizes androgen levels 
in hypogonadal men. Andrology. 2016 Jan;4(1):46-54 

1373. Dias JP, Melvin D, Simonsick EM, Carlson O, Shardell MD, Ferrucci L, Chia CW, Basaria S, Egan JM. 
Effects of aromatase inhibition vs. testosterone in older men with low testosterone: randomized-controlled 
trial. Andrology. 2016 Jan;4(1):33-40 

1374. Glintborg D, Christensen LL, Kvorning T, Larsen R, Højlund K, Brixen K, Hougaard DM, Handberg A, 
Andersen M. Differential effects of strength training and testosterone treatment on soluble CD36 in aging 
men: Possible relation to changes in body composition. Scand J Clin Lab Invest. 2015;75(8):659-66 

1375. Swerdloff RS, Pak Y, Wang C, Liu PY, Bhasin S, Gill TM, Matsumoto AM, Pahor M, Surampudi P, Snyder 
PJ. Serum testosterone (t) level variability in t gel-treated older hypogonadal men: treatment monitoring 
implications. J Clin Endocrinol Metab. 2015 Sep;100(9):3280-7.  

1376. Meuleman EJ, Legros JJ, Bouloux PM, Johnson-Levonas AO, Kaspers MJ, Elbers JM, Geurts TB, Meehan 
AG; Study 43203 Investigators.. Effects of long-term oral testosterone undecanoate therapy on urinary 
symptoms: data from a 1-year, placebo-controlled, dose-ranging trial in aging men with symptomatic 
hypogonadism. Aging Male. 2015;18(3):157-63. 

1377. Fitts RH, Peters JR, Dillon EL, Durham WJ, Sheffield-Moore M, Urban RJ. Weekly versus monthly 
testosterone administration on fast and slow skeletal muscle fibers in older adult males. J Clin Endocrinol 
Metab. 2015 Feb;100(2):E223-31. 

1378. Borst SE, Yarrow JF, Fernandez C, Conover CF, Ye F, Meuleman JR, Morrow M, Zou B, Shuster JJ. 
Cognitive effects of testosterone and finasteride administration in older hypogonadal men. Clin Interv 
Aging. 2014 Aug 12;9:1327-33 

1379. Maggio M, Snyder PJ, De Vita F, Ceda GP, Milaneschi Y, Lauretani F, Luci M, Cattabiani C, Peachey H, 
Valenti G, Cappola AR, Longo DL, Ferrucci L. Effects of transdermal testosterone treatment on 
inflammatory markers in elderly males. Endocr Pract. 2014 Nov;20(11):1170-7 

1380. Beggs LA, Yarrow JF, Conover CF, Meuleman JR, Beck DT, Morrow M, Zou B, Shuster JJ, Borst SE. 
Testosterone alters iron metabolism and stimulates red blood cell production independently of 
dihydrotestosterone. Am J Physiol Endocrinol Metab. 2014 Sep 1;307(5):E456-61. 

1381. Petersson SJ, Christensen LL, Kristensen JM, Kruse R, Andersen M, Højlund K. Effect of testosterone on 
markers of mitochondrial oxidative phosphorylation and  lipid metabolism in muscle of aging men with 
subnormal bioavailable testosterone. Eur J Endocrinol. 2014 Jul;171(1):77-88.  

1382. Borst SE, Yarrow JF, Conover CF, Nseyo U, Meuleman JR, Lipinska JA, Braith RW, Beck DT, Martin JS, 
Morrow M, Roessner S, Beggs LA, McCoy SC, Cannady DF 2nd, Shuster JJ. Musculoskeletal and 
prostate effects of combined testosterone and finasteride administration in older hypogonadal men: a 
randomized, controlled trial. Am J Physiol Endocrinol Metab. 2014 Feb 15;306(4):E433-42 

1383. Glintborg D, Christensen LL, Kvorning T, Larsen R, Brixen K, Hougaard DM, Richelsen B, Bruun JM, 
Andersen M. Strength training and testosterone treatment have opposing effects on migration inhibitor 
factor levels in ageing men. Mediators Inflamm. 2013;2013:539156.  

1384. Kvorning T, Christensen LL, Madsen K, Nielsen JL, Gejl KD, Brixen K, Andersen M. Mechanical muscle 
function and lean body mass during supervised strength training and testosterone therapy in aging men 
with low-normal testosterone levels. J Am Geriatr Soc. 2013 Jun;61(6):957-62. 

1385. Tan WS, Low WY, Ng CJ, Tan WK, Tong SF, Ho C, Khoo EM, Lee G, Lee BC, Lee V, Tan HM. Efficacy 
and safety of long-acting intramuscular testosterone undecanoate in aging men: a randomised controlled 
study. BJU Int. 2013 Jun;111(7):1130-40. 

1386. Bouloux PM, Legros JJ, Elbers JM, Geurts TB, Kaspers MJ, Meehan AG, Meuleman EJ; Study 43203 
Investigators.. Effects of oral testosterone undecanoate therapy on bone mineral density and body 
composition in 322 aging men with symptomatic testosterone deficiency: a 1-year, randomized, placebo-
controlled, dose-ranging study. Aging Male. 2013 Jun;16(2):38-47 

1387. Hildreth KL, Barry DW, Moreau KL, Vande Griend J, Meacham RB, Nakamura T, Wolfe P, Kohrt WM, 
Ruscin JM, Kittelson J, Cress ME, Ballard R, Schwartz RS. Effects of testosterone and progressive 
resistance exercise in healthy, highly functioning older men with low-normal testosterone levels. J Clin 
Endocrinol Metab. 2013 May;98(5):1891-900. ( 

1388. Maggio M, Snyder PJ, Ceda GP, Milaneschi Y, Luci M, Cattabiani C, Masoni S, Vignali A, Volpi R, 
Lauretani F, Peachey H, Valenti G, Cappola AR, Longo D, Ferrucci L. Is the haematopoietic effect of 
testosterone mediated by erythropoietin? The results of a clinical trial in older men. Andrology. 2013 
Jan;1(1):24-8. 

1389. Frederiksen L, Glintborg D, Højlund K, Hougaard DM, Brixen K, Rasmussen LM, Andersen M. 
Osteoprotegerin levels decrease during testosterone therapy in aging  men and are associated with 
changed distribution of regional fat. Horm Metab Res. 2013 Apr;45(4):308-13.  

1390. Andersen M. Testosterone therapy decreases subcutaneous fat and adiponectin in aging men. Eur J 
Endocrinol. 2012 Mar;166(3):469-76.  

1391. Sheffield-Moore M, Dillon EL, Casperson SL, Gilkison CR, Paddon-Jones D, Durham WJ, Grady JJ, Urban 
RJ. A randomized pilot study of monthly cycled testosterone replacement or continuous testosterone 
replacement versus placebo in older men. J Clin Endocrinol Metab. 2011 Nov;96(11):E1831-7.  

1392. Chen F, Lam R, Shaywitz D, Hendrickson RC, Opiteck GJ, Wishengrad D, Liaw A, Song Q, Stewart AJ, 
Cummings CE, Beals C, Yarasheski KE, Reicin A, Ruddy M, Hu X, Yates NA, Menetski J, Herman GA. 
Evaluation of early biomarkers of muscle anabolic response to testosterone. J Cachexia Sarcopenia 
Muscle. 2011 Mar;2(1):45-56 (study 1) 



69 
 

1393. Frederiksen L, Højlund K, Hougaard DM, Brixen K, Andersen M. Testosterone therapy increased muscle 
mass and lipid oxidation in aging men. Age (Dordr). 2012 Feb;34(1):145-56.  

1394. Emmelot-Vonk MH, Verhaar HJ, Nakhai-Pour HR, Grobbee DE, van der Schouw YT.  Low testosterone 
concentrations and the symptoms of testosterone deficiency according to the Androgen Deficiency in 
Ageing Males (ADAM) and Ageing Males' Symptoms rating scale (AMS) questionnaires. Clin Endocrinol 
(Oxf). 2011 Apr;74(4):488-94.  

1395. Atkinson RA, Srinivas-Shankar U, Roberts SA, Connolly MJ, Adams JE, Oldham JA, Wu FC, Seynnes OR, 
Stewart CE, Maganaris CN, Narici MV. Effects of testosterone on skeletal muscle architecture in 
intermediate-frail and frail elderly men. J Gerontol A Biol Sci Med Sci. 2010 Nov;65(11):1215-9.  

1396. Srinivas-Shankar U, Roberts SA, Connolly MJ, O'Connell MD, Adams JE, Oldham JA, Wu FC. Effects of 
testosterone on muscle strength, physical function, body composition, and quality of life in intermediate-
frail and frail elderly men: a randomized, double-blind, placebo-controlled study. J Clin Endocrinol Metab. 
2010 Feb;95(2):639-50.  

1397. Agledahl I, Brodin E, Svartberg J, Hansen JB. Impact of long-term testosterone treatment on plasma levels 
of free TFPI and TF-induced thrombin generation ex vivo in elderly men with low testosterone levels. 
Thromb Haemost. 2009 Nov;102(5):945-50.  

1398. Koutsari C, Ali AH, Nair KS, Rizza RA, O'Brien P, Khosla S, Jensen MD. Fatty acid metabolism in the 
elderly: effects of dehydroepiandrosterone and testosterone replacement in hormonally deficient men and 
women. J Clin Endocrinol Metab. 2009 Sep;94(9):3414-23.  

1399. Emmelot-Vonk MH, Verhaar HJ, Nakhai-Pour HR, Grobbee DE, van der Schouw YT.  Effect of 
testosterone supplementation on sexual functioning in aging men: a 6-month randomized controlled trial. 
Int J Impot Res. 2009 Mar-Apr;21(2):129-38.  

1400. Legros JJ, Meuleman EJ, Elbers JM, Geurts TB, Kaspers MJ, Bouloux PM; Study 43203 Investigators.. 
Oral testosterone replacement in symptomatic late-onset hypogonadism: effects on rating scales and 
general safety in a randomized, placebo-controlled study. Eur J Endocrinol. 2009 May;160(5):821-31.  

1401. Basurto L, Zarate A, Gomez R, Vargas C, Saucedo R, Galván R. Effect of testosterone therapy on lumbar 
spine and hip mineral density in elderly men. Aging Male. 2008 Sep;11(3):140-5.  

1402. Allan CA, Forbes EA, Strauss BJ, McLachlan RI. Testosterone therapy increases sexual desire in ageing 
men with low-normal testosterone levels and symptoms of androgen deficiency. Int J Impot Res. 2008 Jul-
Aug;20(4):396-401.  

1403. Giannoulis MG, Jackson N, Shojaee-Moradie F, Nair KS, Sonksen PH, Martin FC, Umpleby AM. The 
effects of growth hormone and/or testosterone on whole body protein kinetics and skeletal muscle gene 
expression in healthy elderly men: a randomized controlled trial. J Clin Endocrinol Metab. 2008 
Aug;93(8):3066-74. 

1404. Emmelot-Vonk MH, Verhaar HJ, Nakhai Pour HR, Aleman A, Lock TM, Bosch JL, Grobbee DE, van der 
Schouw YT. Effect of testosterone supplementation on functional mobility, cognition, and other parameters 
in older men: a randomized controlled trial. JAMA. 2008 Jan 2;299(1):39-52. Erratum in: JAMA. 2008 Feb 
13;299(6):634.  

1405. Agledahl I, Hansen JB, Svartberg J. Impact of testosterone treatment on postprandial triglyceride 
metabolism in elderly men with subnormal testosterone levels. Scand J Clin Lab Invest. 2008;68(7):641-8.  

1406. Nakhai-Pour HR, Grobbee DE, Emmelot-Vonk MH, Bots ML, Verhaar HJ, van der Schouw YT. Oral 
testosterone supplementation and chronic low-grade inflammation in elderly men: a 26-week randomized, 
placebo-controlled trial. Am Heart J. 2007 Dec;154(6):1228.e1-7.  

1407. Allan CA, Strauss BJ, Burger HG, Forbes EA, McLachlan RI. Testosterone therapy prevents gain in 
visceral adipose tissue and loss of skeletal muscle in nonobese aging men. J Clin Endocrinol Metab. 2008 
Jan;93(1):139-46.  

1408. Vaughan C, Goldstein FC, Tenover JL. Exogenous testosterone alone or with finasteride does not improve 
measurements of cognition in healthy older men with low serum testosterone. J Androl. 2007 Nov-
Dec;28(6):875-82. Wesley Woods Health Center, Atlanta, GA 30329, USA 

1409. Muniyappa R, Sorkin JD, Veldhuis JD, Harman SM, Münzer T, Bhasin S, Blackman MR. Long-term 
testosterone supplementation augments overnight growth hormone secretion in healthy older men. Am J 
Physiol Endocrinol Metab. 2007 Sep;293(3):E769-75.  

1410. Basu R, Dalla Man C, Campioni M, Basu A, Nair KS, Jensen MD, Khosla S, Klee  G, Toffolo G, Cobelli C, 
Rizza RA. Effect of 2 years of testosterone replacement  on insulin secretion, insulin action, glucose 
effectiveness, hepatic insulin clearance, and postprandial glucose turnover in elderly men. Diabetes Care. 
2007  Aug;30(8):1972-8.  

1411. Katznelson L, Robinson MW, Coyle CL, Lee H, Farrell CE. Effects of modest testosterone 
supplementation and exercise for 12 weeks on body composition and quality of life in elderly men. Eur J 
Endocrinol. 2006 Dec;155(6):867-75.  

1412. Marks LS, Mazer NA, Mostaghel E, Hess DL, Dorey FJ, Epstein JI, Veltri RW, Makarov DV, Partin AW, 
Bostwick DG, Macairan ML, Nelson PS. Effect of testosterone replacement therapy on prostate tissue in 
men with late-onset hypogonadism: a randomized controlled trial. JAMA. 2006 Nov 15;296(19):2351-61. 

1413. Nair KS, Rizza RA, O'Brien P, Dhatariya K, Short KR, Nehra A, Vittone JL, Klee GG, Basu A, Basu R, 
Cobelli C, Toffolo G, Dalla Man C, Tindall DJ, Melton LJ 3rd, Smith GE, Khosla S, Jensen MD. DHEA in 
elderly women and DHEA or testosterone in elderly men. N Engl J Med. 2006 Oct 19;355(16):1647-59 

1414. Sullivan DH, Roberson PK, Johnson LE, Bishara O, Evans WJ, Smith ES, Price JA. Effects of muscle 
strength training and testosterone in frail elderly males.  Med Sci Sports Exerc. 2005 Oct;37(10):1664-72.  



70 
 

1415. Haren MT, Wittert GA, Chapman IM, Coates P, Morley JE. Effect of oral testosterone undecanoate on 
visuospatial cognition, mood and quality of life in elderly men with low-normal gonadal status. Maturitas. 
2005 Feb 14;50(2):124-33.  

1416. Haren M, Chapman I, Coates P, Morley J, Wittert G. Effect of 12 month oral testosterone on testosterone 
deficiency symptoms in symptomatic elderly males with low-normal gonadal status. Age Ageing. 2005 
Mar;34(2):125-30.  

1417. Page ST, Amory JK, Bowman FD, Anawalt BD, Matsumoto AM, Bremner WJ, Tenover  JL. Exogenous 
testosterone (T) alone or with finasteride increases physical performance, grip strength, and lean body 
mass in older men with low serum T. J Clin Endocrinol Metab. 2005 Mar;90(3):1502-10.  

1418. Amory JK, Watts NB, Easley KA, Sutton PR, Anawalt BD, Matsumoto AM, Bremner WJ, Tenover JL. 
Exogenous testosterone or testosterone with finasteride increases bone mineral density in older men with 
low serum testosterone. J Clin Endocrinol Metab. 2004 Feb;89(2):503-10.  

1419. Wittert GA, Chapman IM, Haren MT, Mackintosh S, Coates P, Morley JE. Oral testosterone 
supplementation increases muscle and decreases fat mass in healthy elderly males with low-normal 
gonadal status. J Gerontol A Biol Sci Med Sci. 2003 Jul;58(7):618-25.  

1420. Steidle C, Schwartz S, Jacoby K, Sebree T, Smith T, Bachand R; North American AA2500 T Gel Study 
Group.. AA2500 testosterone gel normalizes androgen levels in aging males with improvements in body 
composition and sexual function.  J Clin Endocrinol Metab. 2003 Jun;88(6):2673-81.  

1421. Kenny AM, Prestwood KM, Gruman CA, Fabregas G, Biskup B, Mansoor G. Effects of transdermal 
testosterone on lipids and vascular reactivity in older men with low bioavailable testosterone levels. J 
Gerontol A Biol Sci Med Sci. 2002 Jul;57(7):M460-5.  

1422. Ferrando AA, Sheffield-Moore M, Yeckel CW, Gilkison C, Jiang J, Achacosa A, Lieberman SA, Tipton K, 
Wolfe RR, Urban RJ. Testosterone administration to older men improves muscle function: molecular and 
physiological mechanisms. Am J Physiol Endocrinol Metab. 2002 Mar;282(3):E601-7.  

1423. Kenny AM, Prestwood KM, Gruman CA, Marcello KM, Raisz LG. Effects of transdermal testosterone on 
bone and muscle in older men with low bioavailable testosterone levels. J Gerontol A Biol Sci Med Sci. 
2001 May;56(5):M266-72. 

1424. Clague JE, Wu FC, Horan MA. Difficulties in measuring the effect of testosterone replacement therapy on 
muscle function in older men. Int J Androl. 1999 Aug;22(4):261-5.  

1425. Snyder PJ, Peachey H, Hannoush P, Berlin JA, Loh L, Holmes JH, Dlewati A, Staley J, Santanna J, 
Kapoor SC, Attie MF, Haddad JG Jr, Strom BL. Effect of testosterone treatment on bone mineral density in 
men over 65 years of age. J Clin Endocrinol Metab. 1999 Jun;84(6):1966-72.  

1426. Morley JE, Kaiser FE, Perry HM 3rd, Patrick P, Ross C. Testosterone replacement in older hypogonadal 
men: a 12-month randomized controlled trial. J Clin Endocrinol Metab. 1997 Jun;82(6):1661-7.  

1427. Tenover JS. Effects of testosterone supplementation in the aging male. J Clin Endocrinol Metab. 1992 
Oct;75(4):1092-8. PubMed PMID: 1400877. 

 
Healthy adult men of all ages with testosterone deficiency, serum testosterone level below the lower 
reference limit 

 
Testosterone deficiency in adult men of a ll ages 

1428. Cueva C, Roberts RE, Spencer TJ, Rani N, Tempest M, Tobler PN, Herbert J, Rustichini A. Testosterone 
administration does not affect men's rejections of low ultimatum game offers or aggressive mood. Horm 
Behav. 2016 Oct 3;87:1-7 

1429. Brock G, Heiselman D, Maggi M, Kim SW, Rodríguez Vallejo JM, Behre HM, McGettigan J, Dowsett SA, 
Hayes RP, Knorr J, Ni X, Kinchen K. Effect of testosterone solution 2% on testosterone concentration, sex 
drive and energy in hypogonadal men: results of a placebo controlled study. J Urol. 2016 Mar;195(3):699-
705 

1430. Francomano D, Fattorini G, Gianfrilli D, Paoli D, Sgrò P, Radicioni A, Romanelli F, Di Luigi L, Gandini L, 
Lenzi A, Aversa A. Acute endothelial response to testosterone gel administration in men with severe 
hypogonadism and its relationship to androgen receptor polymorphism: a pilot study. J Endocrinol Invest. 
2016 Mar;39(3):265-71 

1431. Morgentaler A, Benesh JA, Denes BS, Kan-Dobrosky N, Harb D, Miller MG. Factors influencing prostate-
specific antigen response among men treated with testosterone therapy for 6 months. J Sex Med. 2014 
Nov;11(11):2818-25 

1432. Kaufman JM, Miller MG, Garwin JL, Fitzpatrick S, McWhirter C, Brennan JJ. Efficacy and safety study of 
1.62% testosterone gel for the treatment of hypogonadal men. J Sex Med. 2011 Jul;8(7):2079-89.  

1433. X, Yates NA, Menetski J, Herman GA. Evaluation of early biomarkers of muscle anabolic response to 
testosterone. J Cachexia Sarcopenia Muscle. 2011 Mar;2(1):45-56 (study 2) 

1434. Chiang HS, Hwang TI, Hsui YS, Lin YC, Chen HE, Chen GC, Liao CH. Transdermal testosterone gel 
increases serum testosterone levels in hypogonadal men in Taiwan with improvements in sexual function. 
Int J Impot Res. 2007 Jul-Aug;19(4):411-7.  

1435. Seftel AD, Mack RJ, Secrest AR, Smith TM. Restorative increases in serum testosterone levels are 
significantly correlated to improvements in sexual functioning. J Androl. 2004 Nov-Dec;25(6):963-72.  



71 
 

1436. Malkin CJ, Pugh PJ, Jones RD, Kapoor D, Channer KS, Jones TH. The effect of testosterone replacement 
on endogenous inflammatory cytokines and lipid profiles in hypogonadal men. J Clin Endocrinol Metab. 
2004 Jul;89(7):3313-8.  

1437. Park NC, Yan BQ, Chung JM, Lee KM. Oral testosterone undecanoate (Andriol) supplement therapy 
improves the quality of life for men with testosterone deficiency. Aging Male. 2003 Jun;6(2):86-93.  

1438. Lambert CP, Sullivan DH, Evans WJ. Megestrol acetate-induced weight gain does not negatively affect 
blood lipids in elderly men: effects of resistance training and testosterone replacement. J Gerontol A Biol 
Sci Med Sci. 2003 Jul;58(7):644-7.  

1439. Simon D, Charles MA, Lahlou N, Nahoul K, Oppert JM, Gouault-Heilmann M, Lemort N, Thibult N, Joubert 
E, Balkau B, Eschwege E. Androgen therapy improves insulin sensitivity and decreases leptin level in 
healthy adult men with low plasma total testosterone: a 3-month randomized placebo-controlled trial. 
Diabetes Care. 2001 Dec;24(12):2149-51.  

1440. Yu Z, Gupta SK, Hwang SS, Kipnes MS, Mooradian AD, Snyder PJ, Atkinson LE. Testosterone 
pharmacokinetics after application of an investigational transdermal system in hypogonadal men. J Clin 
Pharmacol. 1997 Dec;37(12):1139-45.  

1441. Dobs AS, Hoover DR, Chen MC, Allen R. Pharmacokinetic characteristics, efficacy, and safety of buccal 
testosterone in hypogonadal males: a pilot study. J Clin Endocrinol Metab. 1998 Jan;83(1):33-9.  

1442. Carani C, Celani MF, Zini D, Baldini A, Della Casa L, Marrama P. Changes in the bioactivity to 
immunoreactivity ratio of circulating luteinizing hormone in impotent men treated with testosterone 
undecanoate. Acta Endocrinol (Copenh). 1989 Mar;120(3):284-8.  

1443. Montgomery JC, Appleby L, Brincat M, Versi E, Tapp A, Fenwick PB, Studd JW. Effect of oestrogen and 
testosterone implants on psychological disorders in the climacteric. Lancet. 1987 Feb 7;1(8528):297-9 

1444. Skakkebaek NE, Bancroft J, Davidson DW, Warner P. Androgen replacement with oral testosterone 
undecanoate in hypogonadal men: a double blind controlled study. Clin Endocrinol (Oxf). 1981 
Jan;14(1):49-6 

 
Klinefelter syndrome   

1445. Bizzarro A, Valentini G, Di Martino G, DaPonte A, De Bellis A, Iacono G. Influence of testosterone therapy 
on clinical and immunological features of autoimmune diseases associated with Klinefelter's syndrome. J 
Clin Endocrinol Metab. 1987 Jan;64(1):32-6.  

1446. Wu FC, Bancroft J, Davidson DW, Nicol K. The behavioural effects of testosterone undecanoate in adult 
men with Klinefelter's syndrome: a controlled study. Clin Endocrinol (Oxf). 1982 May;16(5):489-97 

 
 
Somatic diseases in adult men 

 
Heart coronary artery disease  

1447. Basaria S, Harman SM, Travison TG, Hodis H, Tsitouras P, Budoff M, Pencina KM, Vita J, Dzekov C, 
Mazer NA, Coviello AD, Knapp PE, Hally K, Pinjic E, Yan M, Storer TW, Bhasin S. Effects of testosterone 
administration for 3 years on subclinical atherosclerosis progression in older men with low or low-normal 
testosterone levels: a randomized clinical trial. JAMA. 2015 Aug 11;314(6):570-81. 

1448. Mathur A, Malkin C, Saeed B, Muthusamy R, Jones TH, Channer K. Long-term benefits of testosterone 
replacement therapy on angina threshold and atheroma in men. Eur J Endocrinol. 2009 Sep;161(3):443-9. 
doi: 10.1530/EJE-09-0092. Erratum in: Eur J Endocrinol. 2009 Oct;161(4):653.  

1449. Royal Hallamshire Hospital, Sheffield S10 2JF, UK 
1450. Cornoldi A, Caminiti G, Marazzi G, Vitale C, Patrizi R, Volterrani M, Miceli M, Fini M, Spera G, Rosano G. 

Effects of chronic testosterone administration on myocardial ischemia, lipid metabolism and insulin 
resistance in elderly male diabetic patients with coronary artery disease. Int J Cardiol. 2010 Jun 
25;142(1):50-5. 

1451. Webb CM, Elkington AG, Kraidly MM, Keenan N, Pennell DJ, Collins P. Effects of oral testosterone 
treatment on myocardial perfusion and vascular function in men with low plasma testosterone and 
coronary heart disease. Am J Cardiol. 2008 Mar 1;101(5):618-24.  

1452. Smith AM, English KM, Malkin CJ, Jones RD, Jones TH, Channer KS. Testosterone does not adversely 
affect fibrinogen or tissue plasminogen activator (tPA) and plasminogen activator inhibitor-1 (PAI-1) levels 
in 46 men with chronic stable angina. Eur J Endocrinol. 2005 Feb;152(2):285-91.  

1453. Malkin CJ, Pugh PJ, Morris PD, Kerry KE, Jones RD, Jones TH, Channer KS. Testosterone replacement 
in hypogonadal men with angina improves ischaemic threshold and quality of life. Heart. 2004 
Aug;90(8):871-6.  

1454. Thompson PD, Ahlberg AW, Moyna NM, Duncan B, Ferraro-Borgida M, White CM, McGill CC, Heller GV. 
Effect of intravenous testosterone on myocardial ischemia in men with coronary artery disease. Am Heart 
J. 2002 Feb;143(2):249-56.  

1455. Romanò M. [Low-dose transdermal testosterone therapy improves angina threshold in men with chronic 
stable angina. A randomized, double-blind, placebo-controlled study]. Ital Heart J Suppl. 2001 
Feb;2(2):203-4.  



72 
 

1456. English KM, Steeds RP, Jones TH, Diver MJ, Channer KS. Low-dose transdermal testosterone therapy 
improves angina threshold in men with chronic stable angina: A randomized, double-blind, placebo-
controlled study. Circulation. 2000 Oct 17;102(16):1906-11.  

1457. Rosano GM, Leonardo F, Pagnotta P, Pelliccia F, Panina G, Cerquetani E, della Monica PL, Bonfigli B, 
Volpe M, Chierchia SL. Acute anti-ischemic effect of testosterone in men with coronary artery disease. 
Circulation. 1999 Apr 6;99(13):1666-70. Erratum in: Circulation 2000 Feb 8;101(5):584.  

1458. Webb CM, Adamson DL, de Zeigler D, Collins P. Effect of acute testosterone on myocardial ischemia in 
men with coronary artery disease. Am J Cardiol. 1999 Feb 1;83(3):437-9, A9.  

1459. Jaffe MD. Effect of testosterone cypionate on postexercise ST segment depression. Br Heart J. 1977 
Nov;39(11):1217-22 

 
Heart failure 

1460. Mirdamadi A, Garakyaraghi M, Pourmoghaddas A, Bahmani A, Mahmoudi H, Gharipour M. Beneficial 
effects of testosterone therapy on functional capacity, cardiovascular parameters, and quality of life in 
patients with congestive heart  failure. Biomed Res Int. 2014;2014:392432 

1461. Stout M, Tew GA, Doll H, Zwierska I, Woodroofe N, Channer KS, Saxton JM. Testosterone therapy during 
exercise rehabilitation in male patients with chronic heart failure who have low testosterone status: a 
double-blind randomized controlled feasibility study. Am Heart J. 2012 Dec;164(6):893-901 

1462. Schwartz JB, Volterrani M, Caminiti G, Marazzi G, Fini M, Rosano GM, Iellamo F. Effects of testosterone 
on the Q-T interval in older men and older women with chronic heart failure. Int J Androl. 2011 Oct;34(5 Pt 
2):e415-21.  

1463. Caminiti G, Volterrani M, Iellamo F, Marazzi G, Massaro R, Miceli M, Mammi C, Piepoli M, Fini M, Rosano 
GM. Effect of long-acting testosterone treatment on functional exercise capacity, skeletal muscle 
performance, insulin resistance, and baroreflex sensitivity in elderly patients with chronic heart failure a 
double-blind, placebo-controlled, randomized study. J Am Coll Cardiol. 2009 Sep 1;54(10):919-27.  

1464. Malkin CJ, Jones TH, Channer KS. The effect of testosterone on insulin sensitivity in men with heart 
failure. Eur J Heart Fail. 2007 Jan;9(1):44-50. 

1465. Pugh PJ, Jones RD, Malkin CJ, Hall J, Nettleship JE, Kerry KE, Jones TH, Channer KS. Physiologic 
testosterone therapy has no effect on serum levels of tumour necrosis factor-alpha in men with chronic 
heart failure. Endocr Res. 2005;31(4):271-83.  

1466. Malkin CJ, Pugh PJ, West JN, van Beek EJ, Jones TH, Channer KS. Testosterone therapy in men with 
moderate severity heart failure: a double-blind randomized placebo controlled trial. Eur Heart J. 2006 
Jan;27(1):57-64.  

1467. Pugh PJ, Jones TH, Channer KS. Acute haemodynamic effects of testosterone in men with chronic heart 
failure. Eur Heart J. 2003 May;24(10):909-15.  

 

 
Chronic obstructive pulmonary disease 

1468. Chavoshan B, Fournier M, Lewis MI, Porszasz J, Storer TW, Da X, Rambod M, Casaburi R. Testosterone 
and resistance training effects on muscle nitric oxide synthase isoforms in COPD men. Respir Med. 2012 
Feb;106(2):269-75.  

1469. Lewis MI, Fournier M, Storer TW, Bhasin S, Porszasz J, Ren SG, Da X, Casaburi R. Skeletal muscle 
adaptations to testosterone and resistance training in men with COPD. J Appl Physiol (1985). 2007 
Oct;103(4):1299-310.  

1470. Svartberg J, Aasebø U, Hjalmarsen A, Sundsfjord J, Jorde R. Testosterone treatment improves body 
composition and sexual function in men with COPD, in a 6-month randomized controlled trial. Respir Med. 
2004 Sep;98(9):906-13.  

1471. Casaburi R, Bhasin S, Cosentino L, Porszasz J, Somfay A, Lewis MI, Fournier  M, Storer TW. Effects of 
testosterone and resistance training in men with chronic obstructive pulmonary disease. Am J Respir Crit 
Care Med. 2004 Oct 15;170(8):870-8 

 
Sleep apnea 

1472. Melehan KL, Hoyos CM, Yee BJ, Wong KK, Buchanan PR, Grunstein RR, Liu PY. Increased sexual desire 
with exogenous testosterone administration in men with obstructive sleep apnea: a randomized placebo-
controlled study. Andrology. 2016 Jan;4(1):55-61.  

1473. Killick R, Wang D, Hoyos CM, Yee BJ, Grunstein RR, Liu PY. The effects of testosterone on ventilatory 
responses in men with obstructive sleep apnea: a randomised, placebo-controlled trial. J Sleep Res. 2013 
Jun;22(3):331-6. 

1474. Hoyos CM, Yee BJ, Phillips CL, Machan EA, Grunstein RR, Liu PY. Body compositional and 
cardiometabolic effects of testosterone therapy in obese men with severe obstructive sleep apnoea: a 
randomised placebo-controlled trial. Eur  J Endocrinol. 2012 Oct;167(4):531-41. 

1475. Hoyos CM, Killick R, Yee BJ, Grunstein RR, Liu PY. Effects of testosterone therapy on sleep and 
breathing in obese men with severe obstructive sleep apnoea: a randomized placebo-controlled trial. Clin 
Endocrinol (Oxf). 2012 Oct;77(4):599-607 



73 
 

 
Liver disease - alcoholic cirrhosis 

1476. Sinclair M, Grossmann M, Hoermann R, Angus PW, Gow PJ. Testosterone therapy increases muscle 
mass in men with cirrhosis and low testosterone: A randomized controlled trial. J Hepatol. 2016 
Nov;65(5):906-913 

1477. Gluud C, Wantzin P, Eriksen J. No effect of oral testosterone treatment on sexual dysfunction in alcoholic 
cirrhotic men. Gastroenterology. 1988 Dec;95(6):1582-7.  

1478. Becker U, Gluud C, Bennett P. The effect of oral testosterone on serum TBG levels in alcoholic cirrhotic 
men. Liver. 1988 Aug;8(4):219-24.  

1479. Gluud C, Bennett P, Svenstrup B, Micic S. Effect of oral testosterone treatment on serum concentrations of 
sex steroids gonadotrophins and prolactin in alcoholic cirrhotic men. Copenhagen Study Group for Liver 
Diseases. Aliment Pharmacol Ther. 1988 Apr;2(2):119-28.  

1480. Gluud C, Christoffersen P, Eriksen J, Wantzin P, Knudsen BB. No effect of long-term oral testosterone 
treatment on liver morphology in men with alcoholic cirrhosis. Am J Gastroenterol. 1987 Jul;82(7):660-4 

1481. Gluud C, Henriksen JH. Liver haemodynamics and function in alcoholic cirrhosis. Relation to testosterone 
treatment and ethanol consumption. J Hepatol. 1987 Apr;4(2):168-73.  

1482. Testosterone treatment of men with alcoholic cirrhosis: a double-blind study. The Copenhagen Study 
Group for Liver Diseases. Hepatology. 1986 Sep-Oct;6(5):807-13. 

 
Kidney failure/hemodialysis 

1483. van Coevorden A, Stolear JC, Dhaene M, van Herweghem JL, Mockel J. Effect of chronic oral 
testosterone undecanoate administration on the pituitary-testicular axes of hemodialyzed male patients. 
Clin Nephrol. 1986 Jul;26(1):48-54 

 
Rheumatoid arthritis 

1484. Hall GM, Larbre JP, Spector TD, Perry LA, Da Silva JA. A randomized trial of testosterone therapy in 
males with rheumatoid arthritis. Br J Rheumatol. 1996 Jun;35(6):568-73.  

 
Osteopenia, osteoporosis 

1485. Wang YJ, Zhan JK, Huang W, Wang Y, Liu Y, Wang S, Tan P, Tang ZY, Liu YS. Effects of low-dose 
testosterone undecanoate treatment on bone mineral density and bone turnover markers in elderly male 
osteoporosis with low serum testosterone. Int J Endocrinol. 2013;2013:570413. . 

1486. Kenny AM, Kleppinger A, Annis K, Rathier M, Browner B, Judge JO, McGee D. Effects of transdermal 
testosterone on bone and muscle in older men with low bioavailable testosterone levels, low bone mass, 
and physical frailty. J Am Geriatr Soc. 2010 Jun;58(6):1134-43.  

 
Obesity 

1487. Ng Tang Fui M, Prendergast LA, Dupuis P, Raval M, Strauss BJ, Zajac JD, Grossmann M. Effects of 
testosterone treatment on body fat and lean mass in obese men on a hypocaloric diet: a randomised 
controlled trial. BMC Med. 2016 Oct 7;14(1):153. 

1488. Mårin P. Testosterone and regional fat distribution. Obes Res. 1995 Nov;3 Suppl 4:609S-612S.  
1489. Mårin P, Holmäng S, Jönsson L, Sjöström L, Kvist H, Holm G, Lindstedt G, Björntorp P. The effects of 

testosterone treatment on body composition and metabolism in middle-aged obese men. Int J Obes Relat 
Metab Disord. 1992 Dec;16(12):991-7.  

1490. Juang PS, Peng S, Allehmazedeh K, Shah A, Coviello AD, Herbst KL. Testosterone with dutasteride, but 
not anastrazole, improves insulin sensitivity  in young obese men: a randomized controlled trial. J Sex 
Med. 2014 Feb;11(2):563-73 

 
Type 1 diabetes 

1491. Chillarón JJ, Fernández-Miró M, Albareda M, Fontserè S, Colom C, Vila L, Pedro-Botet J, Flores Le-Roux 
JA. Testosterone undecanoate improves lipid profile in patients with type 1 diabetes and 
hypogonadotrophic hypogonadism. Endocr J. 2016 Sep 30;63(9):849-855 

 

Type 2 diabetes  

1492. Dhindsa S, Ghanim H, Batra M, Kuhadiya ND, Abuaysheh S, Green K, Makdissi A, Chaudhuri A, Dandona 
P. Effect of testosterone on hepcidin, ferroportin, ferritin and iron binding capacity in patients with 
hypogonadotropic hypogonadism and type 2 diabetes. Clin Endocrinol (Oxf). 2016 Nov;85(5):772-780. ( 



74 
 

1493. Magnussen LV, Glintborg D, Hermann P, Hougaard DM, Højlund K, Andersen M. Effect of testosterone on 
insulin sensitivity, oxidative metabolism and body composition in aging men with type 2 diabetes on 
metformin monotherapy. Diabetes  Obes Metab. 2016 Oct;18(10):980-9. 

1494. Hackett G, Cole N, Bhartia M, Kennedy D, Raju J, Wilkinson P; BLAST Study Group.. Testosterone 
replacement therapy improves metabolic parameters in hypogonadal men with type 2 diabetes but not in 
men with coexisting depression:the BLAST study. J Sex Med. 2014 Mar;11(3):840-56.  

1495. Stanworth RD, Akhtar S, Channer KS, Jones TH. The role of androgen receptor CAG repeat 
polymorphism and other factors which affect the clinical response to testosterone replacement in metabolic 
syndrome and type 2 diabetes: TIMES2 sub-study. Eur J Endocrinol. 2013 Dec 21;170(2):193-200.  

1496. Gopal RA, Bothra N, Acharya SV, Ganesh HK, Bandgar TR, Menon PS, Shah NS. Treatment of 
hypogonadism with testosterone in patients with type 2 diabetes mellitus. Endocr Pract. 2010 Jul-
Aug;16(4):570-6.  

1497. Hackett G, Cole N, Saghir A, Jones P, Strange RC, Ramachandran S. Testosterone undecanoate 
improves sexual function in men with type 2 diabetes and severe hypogonadism: results from a 30-week 
randomized placebo-controlled study. BJU Int. 2016 Nov;118(5):804-813. 

1498. Dhindsa S, Ghanim H, Batra M, Kuhadiya ND, Abuaysheh S, Sandhu S, Green K, Makdissi A, Hejna J, 
Chaudhuri A, Punyanitya M, Dandona P. Insulin resistance and inflammation in hypogonadotropic 
hypogonadism and their reduction after testosterone replacement in men with type 2 diabetes. Diabetes 
Care. 2016 Jan;39(1):82-91. 

1499. Gianatti EJ, Hoermann R, Lam Q, Dupuis P, Zajac JD, Grossmann M. Effect of testosterone treatment on 
cardiac biomarkers in a randomized controlled trial of men with type 2 diabetes. Clin Endocrinol (Oxf). 
2016 Jan;84(1):55-62. 

1500. Janjgava S, Zerekidze T, Uchava L, Giorgadze E, Asatiani K. Influence of testosterone replacement 
therapy on metabolic disorders in male patients with type 2 diabetes mellitus and androgen deficiency. Eur 
J Med Res. 2014 Oct 23;19:56 

1501. Gianatti EJ, Dupuis P, Hoermann R, Zajac JD, Grossmann M. Effect of  testosterone treatment on 
constitutional and sexual symptoms in men with type 2 diabetes in a randomized, placebo-controlled 
clinical trial. J Clin Endocrinol Metab. 2014 Oct;99(10):3821-8 

1502. Gianatti EJ, Dupuis P, Hoermann R, Strauss BJ, Wentworth JM, Zajac JD, Grossmann M. Effect of 
testosterone treatment on glucose metabolism in men with type 2 diabetes: a randomized controlled trial. 
Diabetes Care. 2014 Aug;37(8):2098-107 

1503. Hackett G, Cole N, Bhartia M, Kennedy D, Raju J, Wilkinson P, Saghir A; Blast Study Group.. The 
response to testosterone undecanoate in men with type 2 diabetes is dependent on achieving threshold 
serum levels (the BLAST study). Int J Clin Pract. 2014 Feb;68(2):203-15. 

1504. Hackett G, Cole N, Bhartia M, Kennedy D, Raju J, Wilkinson P. Testosterone replacement therapy with 
long-acting testosterone undecanoate improves sexual function and quality-of-life parameters vs. placebo 
in a population of men with type 2 diabetes. J Sex Med. 2013 Jun;10(6):1612-27.  

1505. Kapoor D, Clarke S, Stanworth R, Channer KS, Jones TH. The effect of testosterone replacement therapy 
on adipocytokines and C-reactive protein in hypogonadal men with type 2 diabetes. Eur J Endocrinol. 2007 
May;156(5):595-602.  

1506. Kapoor D, Goodwin E, Channer KS, Jones TH. Testosterone replacement therapy  improves insulin 
resistance, glycaemic control, visceral adiposity and hypercholesterolaemia in hypogonadal men with type 
2 diabetes. Eur J Endocrinol.  2006 Jun;154(6):899-906.  

1507. Road, Barnsley S75 2EP, UK 
 
Type 2 diabetes and metabolic syndrome 

1508. Jones TH, Arver S, Behre HM, Buvat J, Meuleman E, Moncada I, Morales AM, Volterrani M, Yellowlees A, 
Howell JD, Channer KS; TIMES2 Investigators.. Testosterone replacement in hypogonadal men with type 
2 diabetes and/or metabolic syndrome (the TIMES2 study). Diabetes Care. 2011 Apr;34(4):828-37.  

 
Metabolic syndrome 

1509. Kalinchenko SY, Tishova YA, Mskhalaya GJ, Gooren LJ, Giltay EJ, Saad F. Effects of testosterone 
supplementation on markers of the metabolic syndrome and inflammation in hypogonadal men with the 
metabolic syndrome: the double-blinded placebo-controlled Moscow study. Clin Endocrinol (Oxf). 2010 
Nov;73(5):602-12.  

1510. Aversa A, Bruzziches R, Francomano D, Rosano G, Isidori AM, Lenzi A, Spera G. Effects of testosterone 
undecanoate on cardiovascular risk factors and atherosclerosis in middle-aged men with late-onset 
hypogonadism and metabolic syndrome: results from a 24-month, randomized, double-blind, placebo-
controlled study. J Sex Med. 2010 Oct;7(10):3495-503.  

1511. Giltay EJ, Tishova YA, Mskhalaya GJ, Gooren LJ, Saad F, Kalinchenko SY. Effects of testosterone 
supplementation on depressive symptoms and sexual dysfunction in hypogonadal men with the metabolic 
syndrome. J Sex Med. 2010 Jul;7(7):2572-82.  

1512. Aversa A, Bruzziches R, Francomano D, Spera G, Lenzi A. Efficacy and safety of two different 
testosterone undecanoate formulations in hypogonadal men with metabolic syndrome. J Endocrinol Invest. 
2010 Dec;33(11):776-83.  



75 
 

 
Malnourishment in elderly men 

1513. Visvanathan R, Piantadosi C, Lange K, Naganathan V, Hunter P, Cameron ID, Chapman I. The 
Randomized Control Trial of the Effects of Testosterone and a Nutritional Supplement On Hospital 
Admissions in Undernourished, Community Dwelling, Older People. J Nutr Health Aging. 2016;20(7):769-
79.  

 
Reduced mobility in elderly men 

1514. Bachman E, Travison TG, Basaria S, Davda MN, Guo W, Li M, Connor Westfall J, Bae H, Gordeuk V, 
Bhasin S. Testosterone induces erythrocytosis via increased erythropoietin and suppressed hepcidin: 
evidence for a new erythropoietin/hemoglobin set point. J Gerontol A Biol Sci Med Sci. 2014 
Jun;69(6):725-35 

1515. Huang G, Bhasin S, Tang ER, Aakil A, Anderson SW, Jara H, Davda M, Travison  TG, Basaria S. Effect of 
testosterone administration on liver fat in older men with mobility limitation: results from a randomized 
controlled trial. J Gerontol  A Biol Sci Med Sci. 2013 Aug;68(8):954-9 

1516. Basaria S, Davda MN, Travison TG, Ulloor J, Singh R, Bhasin S. Risk factors associated with 
cardiovascular events during testosterone administration in older men with mobility limitation. J Gerontol A 
Biol Sci Med Sci. 2013 Feb;68(2):153-60.  

1517. Travison TG, Basaria S, Storer TW, Jette AM, Miciek R, Farwell WR, Choong K, Lakshman K, Mazer NA, 
Coviello AD, Knapp PE, Ulloor J, Zhang A, Brooks B, Nguyen AH, Eder R, LeBrasseur N, Elmi A, 
Appleman E, Hede-Brierley L, Bhasin G, Bhatia A, Lazzari A, Davis S, Ni P, Collins L, Bhasin S. Clinical 
meaningfulness of the changes in muscle performance and physical function associated with testosterone  
administration in older men with mobility limitation. J Gerontol A Biol Sci Med Sci. 2011 Oct;66(10):1090-9.  

1518. Basaria S, Coviello AD, Travison TG, Storer TW, Farwell WR, Jette AM, Eder R, Tennstedt S, Ulloor J, 
Zhang A, Choong K, Lakshman KM, Mazer NA, Miciek R, Krasnoff J, Elmi A, Knapp PE, Brooks B, 
Appleman E, Aggarwal S, Bhasin G, Hede-Brierley L, Bhatia A, Collins L, LeBrasseur N, Fiore LD, Bhasin 
S. Adverse events associated with testosterone administration. N Engl J Med. 2010 Jul 8;363(2):109-22. 
(oston University, Boston, Massachusetts 02118, USA 

 
Ill elderly men 

1519. Bakhshi V, Elliott M, Gentili A, Godschalk M, Mulligan T. Testosterone improves rehabilitation outcomes in 
ill older men. J Am Geriatr Soc. 2000 May;48(5):550-3. PubMed PMID: 10811549. 

 
Surgery- pain 

1520. Huang G, Travison TG, Edwards RR, Basaria S. Effects of testosterone replacement on pain 
catastrophizing and sleep quality in men with opioid-induced androgen deficiency. Pain Med. 2016 Aug 22. 
pii: pnw159. [Epub ahead of print 

 
Surgery - recovery 

1521. Amory JK, Chansky HA, Chansky KL, Camuso MR, Hoey CT, Anawalt BD, Matsumoto AM, Bremner WJ. 
Preoperative supraphysiological testosterone in older men undergoing knee replacement surgery. J Am 
Geriatr Soc. 2002 Oct;50(10):1698-701.  

 
HIV/AIDS 

1522. Sardar P, Jha A, Roy D, Majumdar U, Guha P, Roy S, Banerjee R, Banerjee AK,  Bandyopadhyay D. 
Therapeutic effects of nandrolone and testosterone in adult male HIV patients with AIDS wasting 
syndrome (AWS): a randomized, double-blind, placebo-controlled trial. HIV Clin Trials. 2010 Jul-
Aug;11(4):220-9.  

1523. Knapp PE, Storer TW, Herbst KL, Singh AB, Dzekov C, Dzekov J, LaValley M, Zhang A, Ulloor J, Bhasin 
S. Effects of a supraphysiological dose of testosterone on physical function, muscle performance, mood, 
and fatigue in men with HIV-associated weight loss. Am J Physiol Endocrinol Metab. 2008 
Jun;294(6):E1135-43.  

1524. Montano M, Flanagan JN, Jiang L, Sebastiani P, Rarick M, LeBrasseur NK, Morris CA, Jasuja R, Bhasin 
S. Transcriptional profiling of testosterone-regulated genes in the skeletal muscle of human 
immunodeficiency virus-infected men experiencing weight loss. J Clin Endocrinol Metab. 2007 
Jul;92(7):2793-802.  

1525. Bhasin S, Parker RA, Sattler F, Haubrich R, Alston B, Umbleja T, Shikuma CM; AIDS Clinical Trials Group 
Protocol A5079 Study Team.. Effects of testosterone supplementation on whole body and regional fat 
mass and distribution in human immunodeficiency virus-infected men with abdominal obesity. J Clin 
Endocrinol Metab. 2007 Mar;92(3):1049-57.  



76 
 

1526. Kvorning T, Andersen M, Brixen K, Schjerling P, Suetta C, Madsen K. Suppression of testosterone does 
not blunt mRNA expression of myoD, myogenin, IGF, myostatin or androgen receptor post strength 
training in humans. J Physiol. 2007 Jan 15;578(Pt 2):579-93.  

1527. Gold J, Batterham MJ, Rekers H, Harms MK, Geurts TB, Helmyr PM, Silva de Mendonça J, Falleiros 
Carvalho LH, Panos G, Pinchera A, Aiuti F, Lee C, Horban A, Gatell J, Phanuphak P, Prasithsirikul W, 
Gazzard B, Bloch M, Danner SA; E-1696 Study Investigators.. Effects of nandrolone decanoate compared 
with placebo or testosterone on HIV-associated wasting. HIV Med. 2006 Apr;7(3):146-55.  

1528. Rabkin JG, Wagner GJ, McElhiney MC, Rabkin R, Lin SH. Testosterone versus fluoxetine for depression 
and fatigue in HIV/AIDS: a placebo-controlled trial. J  Clin Psychopharmacol. 2004 Aug;24(4):379-85.  

1529. No authors listed] Testosterone for weight loss. TreatmentUpdate. 1998 Sep;10(7):6-8.  
1530. Fairfield WP, Treat M, Rosenthal DI, Frontera W, Stanley T, Corcoran C, Costello M, Parlman K, 

Schoenfeld D, Klibanski A, Grinspoon S. Effects of testosterone and exercise on muscle leanness in 
eugonadal men with AIDS wasting.  J Appl Physiol (1985). 2001 Jun;90(6):2166-71.  

1531. Grinspoon S, Corcoran C, Parlman K, Costello M, Rosenthal D, Anderson E, Stanley T, Schoenfeld D, 
Burrows B, Hayden D, Basgoz N, Klibanski A. Effects of testosterone and progressive resistance training 
in eugonadal men with AIDS wasting. A randomized, controlled trial. Ann Intern Med. 2000 Sep 
5;133(5):348-55.  

1532. Bhasin S, Storer TW, Javanbakht M, Berman N, Yarasheski KE, Phillips J, Dike M, Sinha-Hikim I, Shen R, 
Hays RD, Beall G. Testosterone replacement and resistance exercise in HIV-infected men with weight loss 
and low testosterone levels. JAMA. 2000 Feb 9;283(6):763-70.  

1533. Rabkin JG, Wagner GJ, Rabkin R. A double-blind, placebo-controlled trial of  testosterone therapy for HIV-
positive men with hypogonadal symptoms. Arch Gen Psychiatry. 2000 Feb;57(2):141-7 

1534. Grinspoon S, Corcoran C, Stanley T, Baaj A, Basgoz N, Klibanski A. Effects of hypogonadism and 
testosterone administration on depression indices in HIV-infected men. J Clin Endocrinol Metab. 2000 
Jan;85(1):60-5.  

1535. Dobs AS, Cofrancesco J, Nolten WE, Danoff A, Anderson R, Hamilton CD, Feinberg J, Seekins D, Yangco 
B, Rhame F. The use of a transscrotal testosterone delivery system in the treatment of patients with weight 
loss related to human immunodeficiency virus infection. Am J Med. 1999 Aug;107(2):126-32.  

1536. Rabkin JG, Wagner GJ, Rabkin R. Testosterone therapy for human immunodeficiency virus-positive men 
with and without hypogonadism. J Clin Psychopharmacol. 1999 Feb;19(1):19-27.  

1537. Bhasin S, Storer TW, Asbel-Sethi N, Kilbourne A, Hays R, Sinha-Hikim I, Shen R, Arver S, Beall G. Effects 
of testosterone replacement with a nongenital, transdermal system, Androderm, in human 
immunodeficiency virus-infected men with low testosterone levels. J Clin Endocrinol Metab. 1998 
Sep;83(9):3155-62. Charles R. Drew University of Medicine and Science, Los Angeles, California 90059, 
USA 

1538. Coodley GO, Coodley MK. A trial of testosterone therapy for HIV-associated weight loss. AIDS. 1997 
Sep;11(11):1347-52.  

1539. Rabkin JG, Wagner G, Rabkin R. Treatment of depression in HIV+men: Literature review and report of an 
ongoing study of testosterone replacement therapy. Ann Behav Med. 1996 Mar;18(1):24-9.  

 
Overall cancer  

1540. Del Fabbro E, Garcia JM, Dev R, Hui D, Williams J, Engineer D, Palmer JL, Schover L, Bruera E. 
Testosterone replacement for fatigue in hypogonadal ambulatory males with advanced cancer: a 
preliminary double-blind placebo-controlled trial. Support Care Cancer. 2013 Sep;21(9):2599-607 

1541. Howell SJ, Radford JA, Adams JE, Smets EM, Warburton R, Shalet SM. Randomized placebo-controlled 
trial of testosterone replacement in men with mild Leydig cell insufficiency following cytotoxic 
chemotherapy. Clin Endocrinol (Oxf). 2001 Sep;55(3):315-24.  

 
Prostate cancer 

1542. Ory J, Flannigan R, Lundeen C, Huang JG, Pommerville P, Goldenberg SL. Testosterone therapy in 
patients with treated and untreated prostate cancer: impact on oncologic outcomes. J Urol. 2016 
Oct;196(4):1082-9 

 
Sexual dysfunction: low sex drive, erectile dysfunction, reduced ejaculatory unction 

1543. Maggi M, Heiselman D, Knorr J, Iyengar S, Paduch DA, Donatucci CF. Impact of testosterone solution 2% 
on ejaculatory dysfunction in hypogonadal men. J Sex Med. 2016 Aug;13(8):1220-6 

1544. Spitzer M, Basaria S, Travison TG, Davda MN, Paley A, Cohen B, Mazer NA, Knapp PE, Hanka S, 
Lakshman KM, Ulloor J, Zhang A, Orwoll K, Eder R, Collins L, Mohammed N, Rosen RC, DeRogatis L, 
Bhasin S. Effect of testosterone replacement on response to sildenafil citrate in men with erectile 
dysfunction: a parallel, randomized trial. Ann Intern Med. 2012 Nov 20;157(10):681-91 

1545. Buvat J, Montorsi F, Maggi M, Porst H, Kaipia A, Colson MH, Cuzin B, Moncada I, Martin-Morales A, Yassin 
A, Meuleman E, Eardley I, Dean JD, Shabsigh R. Hypogonadal men nonresponders to the PDE5 inhibitor 
tadalafil benefit from normalization of testosterone levels with a 1% hydroalcoholic testosterone gel in the 
treatment of erectile dysfunction (TADTEST study). J Sex Med. 2011 Jan;8(1):284-93 



77 
 

1546. Morales A, Black A, Emerson L, Barkin J, Kuzmarov I, Day A. Androgens and sexual function: a placebo-
controlled, randomized, double-blind study of testosterone vs. dehydroepiandrosterone in men with sexual 
dysfunction and androgen deficiency. Aging Male. 2009 Dec;12(4):104-12.  

1547. Chiang HS, Cho SL, Lin YC, Hwang TI. Testosterone gel monotherapy improves sexual function of 
hypogonadal men mainly through restoring erection: evaluation by IIEF score. Urology. 2009 
Apr;73(4):762-6.  

1548. Shabsigh R, Kaufman JM, Steidle C, Padma-Nathan H. Randomized study of testosterone gel as 
adjunctive therapy to sildenafil in hypogonadal men with erectile dysfunction who do not respond to 
sildenafil alone. J Urol. 2008 May;179(5 Suppl):S97-S102.  

1549. Merza Z, Blumsohn A, Mah PM, Meads DM, McKenna SP, Wylie K, Eastell R, Wu F, Ross RJ. Double-
blind placebo-controlled study of testosterone patch therapy on bone turnover in men with borderline 
hypogonadism. Int J Androl. 2006 Jun;29(3):381-91.  

1550. Shabsigh R, Kaufman JM, Steidle C, Padma-Nathan H. Randomized study of testosterone gel as 
adjunctive therapy to sildenafil in hypogonadal men with erectile dysfunction who do not respond to 
sildenafil alone. J Urol. 2004 Aug;172(2):658-63.  

1551. Schiavi RC, White D, Mandeli J, Levine AC. Effect of testosterone administration on sexual behavior and 
mood in men with erectile dysfunction. Arch Sex Behav. 1997 Jun;26(3):231-41.  

1552. Aydin S, Odabaş O, Ercan M, Kara H, Ağargün MY. Efficacy of testosterone, trazodone and hypnotic 
suggestion in the treatment of non-organic male sexual dysfunction. Br J Urol. 1996 Feb;77(2):256-60.  

1553. Clopper RR, Voorhess ML, MacGillivray MH, Lee PA, Mills B. Psychosexual behavior in hypopituitary men: 
a controlled comparison of gonadotropin and testosterone replacement. Psychoneuroendocrinology. 
1993;18(2):149-61.  

1554. Nankin HR, Lin T, Osterman J. Chronic testosterone cypionate therapy in men  with secondary impotence. 
Fertil Steril. 1986 Aug;46(2):300-7 

1555. O'Carroll R, Bancroft J. Testosterone therapy for low sexual interest and erectile dysfunction in men: a 
controlled study. Br J Psychiatry. 1984 Aug;145:146-51 

1556. Salmimies P, Kockott G, Pirke KM, Vogt HJ, Schill WB. Effects of testosterone replacement on sexual 
behavior in hypogonadal men. Arch Sex Behav. 1982 Aug;11(4):345-53. 

1557. Benkert O, Witt W, Adam W, Leitz A. Effects of testosterone undecanoate on sexual potency and the 
hypothalamic-pituitary-gonadal axis of impotent males. Arch Sex Behav. 1979 Nov;8(6):471-9. 

1558. Paduch DA, Polzer PK, Ni X, Basaria S. Testosterone replacement in androgen-deficient men with 
ejaculatory dysfunction: a randomized controlled trial. J Clin Endocrinol Metab. 2015 Aug;100(8):2956-62.  

1559. Spitzer M, Basaria S, Travison TG, Davda MN, DeRogatis L, Bhasin S. The effect of testosterone on mood 
and well-being in men with erectile dysfunction in a randomized, placebo-controlled trial. Andrology. 2013 
May;1(3):475-82 

 
Lack of fertility 

1560. Adamopoulos DA, Pappa A, Billa E, Nicopoulou S, Koukkou E, Michopoulos J. Effectiveness of combined 
tamoxifen citrate and testosterone undecanoate treatment in men with idiopathic oligozoospermia. Fertil 
Steril. 2003 Oct;80(4):914-20.  

1561. Adamopoulos DA, Nicopoulou S, Kapolla N, Karamertzanis M, Andreou E. The combination of 
testosterone undecanoate with tamoxifen citrate enhances the effects of each agent given independently 
on seminal parameters in men with idiopathic oligozoospermia. Fertil Steril. 1997 Apr;67(4):756-62.  

1562. Comhaire F, Schoonjans F, Abdelmassih R, Gordts S, Campo R, Dhont M, Milingos S, Gerris J. Does 
treatment with testosterone undecanoate improve the in-vitro fertilizing capacity of spermatozoa in patients 
with idiopathic testicular failure? (results of a double blind study). Hum Reprod. 1995 Oct;10(10):2600-2.  

1563. Adamopoulos DA, Nicopoulou S, Kapolla N, Vassilopoulos P, Karamertzanis M, Kontogeorgos L. 
Endocrine effects of testosterone undecanoate as a supplementary  treatment to menopausal 
gonadotropins or tamoxifen citrate in idiopathic oligozoospermia. Fertil Steril. 1995 Oct;64(4):818-24.  

1564. Gregoriou O, Papadias C, Gargaropoulos A, Konidaris S, Kontogeorgi Z, Kalampokas E. Treatment of 
idiopathic infertility with testosterone undecanoate. A double blind study. Clin Exp Obstet Gynecol. 
1993;20(1):9-12.  

1565. Comhaire F. Treatment of idiopathic testicular failure with high-dose testosterone undecanoate: a double-
blind pilot study. Fertil Steril. 1990 Oct;54(4):689-93.  

1566. Pusch HH. Oral treatment of oligozoospermia with testosterone-undecanoate: results of a double-blind-
placebo-controlled trial. Andrologia. 1989 Jan-Feb;21(1):76-82.  

1567. Wang C, Chan CW, Wong KK, Yeung KK. Comparison of the effectiveness of placebo, clomiphene citrate, 
mesterolone, pentoxifylline, and testosterone rebound therapy for the treatment of idiopathic oligospermia. 
Fertil Steril. 1983 Sep;40(3):358-65 

 
Neuropsychiatric diseases in adult men 

 
Cognitive impairment 



78 
 

1568. Wahjoepramono EJ, Asih PR, Aniwiyanti V, Taddei K, Dhaliwal SS, Fuller SJ, Foster J, Carruthers M, 
Verdile G, Sohrabi HR, Martins RN. The effects of testosterone supplementation on cognitive functioning 
in older men. CNS Neurol Disord Drug Targets. 2016;15(3):337-43.  

1569. Asih PR, Wahjoepramono EJ, Aniwiyanti V, Wijaya LK, de Ruyck K, Taddei K, Fuller SJ, Sohrabi H, 
Dhaliwal SS, Verdile G, Carruthers M, Martins RN. Testosterone replacement therapy in older male 
subjective memory complainers: double-blind randomized crossover placebo-controlled clinical trial of 
physiological assessment and safety. CNS Neurol Disord Drug Targets. 2015;14(5):576-86. 

1570. Cherrier MM, Anderson K, Shofer J, Millard S, Matsumoto AM. Testosterone treatment of men with mild 
cognitive impairment and low testosterone levels. Am J Alzheimers Dis Other Demen. 2015 Jun;30(4):421-
30 

1571. Lu PH, Masterman DA, Mulnard R, Cotman C, Miller B, Yaffe K, Reback E, Porter V, Swerdloff R, 
Cummings JL. Effects of testosterone on cognition and mood in male patients with mild Alzheimer disease 
and healthy elderly men. Arch Neurol. 2006 Feb;63(2):177-85.  

1572. Cherrier MM, Matsumoto AM, Amory JK, Asthana S, Bremner W, Peskind ER, Raskind MA, Craft S. 
Testosterone improves spatial memory in men with Alzheimer disease and mild cognitive impairment. 
Neurology. 2005 Jun 28;64(12):2063-8.  

1573. Kenny AM, Fabregas G, Song C, Biskup B, Bellantonio S. Effects of testosterone on behavior, depression, 
and cognitive function in older men with mild cognitive loss. J Gerontol A Biol Sci Med Sci. 2004 
Jan;59(1):75-8.  

1574. Tan RS, Pu SJ. A pilot study on the effects of testosterone in hypogonadal aging male patients with 
Alzheimer's disease. Aging Male. 2003 Mar;6(1):13-7.  

1575. Kenny AM, Bellantonio S, Gruman CA, Acosta RD, Prestwood KM. Effects of transdermal testosterone on 
cognitive function and health perception in older men with low bioavailable testosterone levels. J Gerontol 
A Biol Sci Med Sci. 2002 May;57(5):M321-5.  

1576. O'Connor DB, Archer J, Hair WM, Wu FC. Activational effects of testosterone on cognitive function in men. 
Neuropsychologia. 2001;39(13):1385-94.  

1577. Wolf OT, Preut R, Hellhammer DH, Kudielka BM, Schürmeyer TH, Kirschbaum C. Testosterone and 
cognition in elderly men: a single testosterone injection blocks the practice effect in verbal fluency, but has 
no effect on spatial or verbal memory. Biol Psychiatry. 2000 Apr 1;47(7):650-4.  

 
Depression 

1578. Amiaz R, Pope HG Jr, Mahne T, Kelly JF, Brennan BP, Kanayama G, Weiser M, Hudson JI, Seidman SN. 
Testosterone gel replacement improves sexual function in depressed men taking serotonergic 
antidepressants: a randomized, placebo-controlled clinical trial. J Sex Marital Ther. 2011;37(4):243-54.  

1579. Pope HG Jr, Amiaz R, Brennan BP, Orr G, Weiser M, Kelly JF, Kanayama G, Siegel A, Hudson JI, 
Seidman SN. Parallel-group placebo-controlled trial of testosterone gel in men with major depressive 
disorder displaying an incomplete response to standard antidepressant treatment. J Clin 
Psychopharmacol. 2010 Apr;30(2):126-34.  

1580. Shores MM, Kivlahan DR, Sadak TI, Li EJ, Matsumoto AM. A randomized, double-blind, placebo-
controlled study of testosterone treatment in hypogonadal older men with subthreshold depression 
(dysthymia or minor depression). J Clin Psychiatry. 2009 Jul;70(7):1009-16.  

1581. Seidman SN, Orr G, Raviv G, Levi R, Roose SP, Kravitz E, Amiaz R, Weiser M. Effects of testosterone 
replacement in middle-aged men with dysthymia: a randomized, placebo-controlled clinical trial. J Clin 
Psychopharmacol. 2009 Jun;29(3):216-21.  

1582. Seidman SN, Roose SP. The sexual effects of testosterone replacement in depressed men: randomized, 
placebo-controlled clinical trial. J Sex Marital Ther. 2006 May-Jun;32(3):267-73.  

1583. Seidman SN, Miyazaki M, Roose SP. Intramuscular testosterone supplementation to selective serotonin 
reuptake inhibitor in treatment-resistant depressed men: randomized placebo-controlled clinical trial. J Clin 
Psychopharmacol. 2005 Dec;25(6):584-8.  

1584. Orengo CA, Fullerton L, Kunik ME. Safety and efficacy of testosterone gel 1% augmentation in depressed 
men with partial response to antidepressant therapy. J  Geriatr Psychiatry Neurol. 2005 Mar;18(1):20-4.  

1585. Pope HG Jr, Cohane GH, Kanayama G, Siegel AJ, Hudson JI. Testosterone gel supplementation for men 
with refractory depression: a randomized, placebo-controlled trial. Am J Psychiatry. 2003 Jan;160(1):105-
11.  

1586. Seidman SN, Spatz E, Rizzo C, Roose SP. Testosterone replacement therapy for hypogonadal men with 
major depressive disorder: a randomized, placebo-controlled clinical trial. J Clin Psychiatry. 2001 
Jun;62(6):406-12.  

1587. Seidman SN, Rabkin JG. Testosterone replacement therapy for hypogonadal men with SSRI-refractory 
depression. J Affect Disord. 1998 Mar;48(2-3):157-61.  

 
Social anxiety 

1588. Terburg D, Syal S, Rosenberger LA, Heany SJ, Stein DJ, Honk Jv. Testosterone abolishes implicit 
subordination in social anxiety. Psychoneuroendocrinology.  2016 Oct;72:205-11 

 
Schizophrenia 



79 
 

1589. Ko YH, Lew YM, Jung SW, Joe SH, Lee CH, Jung HG, Lee MS. Short-term testosterone augmentation in 
male schizophrenics: a randomized, double-blind, placebo-controlled trial. J Clin Psychopharmacol. 2008 
Aug;28(4):375-83.  

 
Drug addiction, opioid-induced androgen deficiency 

1590. Huang G, Travison T, Maggio M, Edwards RR, Basaria S. Effects of testosterone replacement on metabolic 
and inflammatory markers in men with opioid-induced androgen deficiency. Clin Endocrinol (Oxf). 2016 
Aug;85(2):232-8 

1591. Basaria S, Travison TG, Alford D, Knapp PE, Teeter K, Cahalan C, Eder R, Lakshman K, Bachman E, 
Mensing G, Martel MO, Le D, Stroh H, Bhasin S, Wasan AD, Edwards RR. Effects of testosterone 
replacement in men with opioid-induced androgen deficiency: a randomized controlled trial. Pain. 2015 
Feb;156(2):280-8 

 
Parkinson’s disease 

1592. Okun MS, Fernandez HH, Rodriguez RL, Romrell J, Suelter M, Munson S, Louis ED, Mulligan T, Foster 
PS, Shenal BV, Armaghani SJ, Jacobson C, Wu S, Crucian G. Testosterone therapy in men with 
Parkinson disease: results of the TEST-PD Study. Arch Neurol. 2006 May;63(5):729-35.  

 
Somatic underdevelopment in boys 

 
Hypospadias, penis hypotrophy in boys 

1593. Paiva KC, Bastos AN, Miana LP, Barros Ede S, Ramos PS, Miranda LM, Faria NM,  Avarese de 
Figueiredo A, de Bessa J Jr, Netto JM. Biometry of the hypospadic penis after hormone therapy 
(testosterone and estrogen): A randomized, double-blind controlled trial. J Pediatr Urol. 2016 
Aug;12(4):200.e1-6 

 
Puberty delay, short stature: testosterone treatment for puberty initiation and growth improvement in 
prepuber adolescent boys  

1594. Gupta MK, Brown DC, Faiman C, Kelnar CJ, Wu FC. Effect of low-dose testosterone treatment on 
androgen regulated proteins prostate specific antigen and sex hormone binding globulin in short 
prepubertal boys: lack of initiation of puberty. J Pediatr Endocrinol Metab. 2003 Jan;16(1):55-62.  

1595. Finkelstein JW, Susman EJ, Chinchilli VM, D'Arcangelo MR, Kunselman SJ, Schwab J, Demers LM, Liben 
LS, Kulin HE. Effects of estrogen or testosterone on self-reported sexual responses and behaviors in 
hypogonadal adolescents. J Clin Endocrinol Metab. 1998 Jul;83(7):2281-5.  

1596. Finkelstein JW, Susman EJ, Chinchilli VM, Kunselman SJ, D'Arcangelo MR, Schwab J, Demers LM, Liben 
LS, Lookingbill G, Kulin HE. Estrogen or testosterone increases self-reported aggressive behaviors in 
hypogonadal adolescents. J Clin Endocrinol Metab. 1997 Aug;82(8):2433-8.  

1597. Crowne EC, Wallace WH, Moore C, Mitchell R, Robertson WH, Holly JM, Shalet SM. Effect of low dose 
oxandrolone and testosterone treatment on the pituitary-testicular and GH axes in boys with constitutional 
delay of growth and puberty. Clin Endocrinol (Oxf). 1997 Feb;46(2):209-16.  

1598. Brown DC, Butler GE, Kelnar CJ, Wu FC. A double blind, placebo controlled study of the effects of low 
dose testosterone undecanoate on the growth of small for age, prepubertal boys. Arch Dis Child. 1995 
Aug;73(2):131-5.  

1599. Crowne EC, Wallace WH, Moore C, Mitchell R, Robertson WR, Shalet SM. Degree of activation of the 
pituitary-testicular axis in early pubertal boys with constitutional delay of growth and puberty determines 
the growth response to treatment with testosterone or oxandrolone. J Clin Endocrinol Metab. 1995 
Jun;80(6):1869-75.  

1600. Gregory JW, Greene SA, Thompson J, Scrimgeour CM, Rennie MJ. Effects of oral testosterone 
undecanoate on growth, body composition, strength and energy expenditure of adolescent boys. Clin 
Endocrinol (Oxf). 1992 Sep;37(3):207-13. 

1601. Kassmann K, Rappaport R, Broyer M. The short-term effect of testosterone on growth in boys on 
hemodialysis. Clin Nephrol. 1992 Mar;37(3):148-54.  

 
 

Testosterone in women: 105 placebo-controlled studies – all in adults 

 
Healthy women 

 
Healthy young women 



80 
 

1602. Wu Y, Liu J, Qu L, Eisenegger C, Clark L, Zhou X. Single dose testosterone administration reduces loss 
chasing in healthy females. Psychoneuroendocrinology. 2016 Sep;71:54-7 

1603. Chen C, Decety J, Huang PC, Chen CY, Cheng Y. Testosterone administration in females modulates 
moral judgment and patterns of brain activation and functional connectivity. Hum Brain Mapp. 2016 
Oct;37(10):3417-30. 

1604. Kopsida E, Berrebi J, Petrovic P, Ingvar M. Testosterone Administration Related Differences in Brain 
Activation during the Ultimatum Game. Front Neurosci. 2016 Mar 1;10:66 

1605. Olsson A, Kopsida E, Sorjonen K, Savic I. Testosterone and estrogen impact social evaluations and 
vicarious emotions: A double-blind placebo-controlled study. Emotion. 2016 Jun;16(4):515-23. 

1606. van Honk J, Will GJ, Terburg D, Raub W, Eisenegger C, Buskens V. Effects of testosterone administration 
on strategic gambling in poker play. Sci Rep. 2016 Jan 4;6:18096 

1607. Pintzka CW, Evensmoen HR, Lehn H, Håberg AK. Changes in spatial cognition and brain activity after a 
single dose of testosterone in healthy women. Behav Brain Res. 2016 Feb 1;298(Pt B):78-90.  

1608. Enter D, Terburg D, Harrewijn A, Spinhoven P, Roelofs K. Single dose testosterone administration 
alleviates gaze avoidance in women with Social Anxiety Disorder. Psychoneuroendocrinology. 2016 
Jan;63:26-33 

1609. Huang G, Pencina KM, Coady JA, Beleva YM, Bhasin S, Basaria S. Functional voice testing detects early 
changes in vocal pitch in women during testosterone administration. J Clin Endocrinol Metab. 2015 
Jun;100(6):2254-60 

1610. Chen C, Chen CY, Yang CY, Lin CH, Cheng Y. Testosterone modulates preattentive sensory processing 
and involuntary attention switches to emotional voices. J Neurophysiol. 2015 Mar 15;113(6):1842-9. 

1611. Sharma AN, Aoun P, Wigham JR, Weist SM, Veldhuis JD. Estradiol, but not testosterone, heightens 
cortisol-mediated negative feedback on pulsatile ACTH secretion and ACTH approximate entropy in 
unstressed older men and women. Am J Physiol Regul Integr Comp Physiol. 2014 May;306(9):R627-35. 

1612. Enter D, Spinhoven P, Roelofs K. Alleviating social avoidance: effects of single dose testosterone 
administration on approach-avoidance action. Horm Behav. 2014 Apr;65(4):351 

1613. Montoya ER, Terburg D, Bos PA, Will GJ, Buskens V, Raub W, van Honk J. Testosterone administration 
modulates moral judgments depending on second-to-fourth digit ratio. Psychoneuroendocrinology. 2013 
Aug;38(8):1362-9 

1614. Bos PA, Hermans EJ, Ramsey NF, van Honk J. The neural mechanisms by which testosterone acts on 
interpersonal trust. Neuroimage. 2012 Jul 2;61(3):730-7. 

1615. van Rooij K, Bloemers J, de Leede L, Goldstein I, Lentjes E, Koppeschaar H,  Olivier B, Tuiten A. 
Pharmacokinetics of three doses of sublingual testosterone in healthy premenopausal women. 
Psychoneuroendocrinology. 2012 Jun;37(6):773-81.  

1616. Eisenegger C, Naef M. Combining behavioral endocrinology and experimental economics: testosterone 
and social decision making. J Vis Exp. 2011 Mar 2;(49).  

1617. Bos PA, Terburg D, van Honk J. Testosterone decreases trust in socially naive humans. Proc Natl Acad 
Sci U S A. 2010 Jun 1;107(22):9991-5.  

1618. Hermans EJ, Bos PA, Ossewaarde L, Ramsey NF, Fernández G, van Honk J. Effects of exogenous 
testosterone on the ventral striatal BOLD response during reward anticipation in healthy women. 
Neuroimage. 2010 Aug 1;52(1):277-83.  

1619. Eisenegger C, Naef M, Snozzi R, Heinrichs M, Fehr E. Prejudice and truth about the effect of testosterone 
on human bargaining behaviour. Nature. 2010 Jan 21;463(7279):356-9.  

1620. Bos PA, Hermans EJ, Montoya ER, Ramsey NF, van Honk J. Testosterone administration modulates 
neural responses to crying infants in young females. Psychoneuroendocrinology. 2010 Jan;35(1):114-21.  

1621. van Wingen G, Mattern C, Verkes RJ, Buitelaar J, Fernández G. Testosterone reduces amygdala-
orbitofrontal cortex coupling. Psychoneuroendocrinology. 2010 Jan;35(1):105-13.  

1622. Aarts H, van Honk J. Testosterone and unconscious positive priming increase human motivation 
separately. Neuroreport. 2009 Sep 23;20(14):1300-3.  

1623. Zethraeus N, Kocoska-Maras L, Ellingsen T, von Schoultz B, Hirschberg AL, Johannesson M. A 
randomized trial of the effect of estrogen and testosterone on economic behavior. Proc Natl Acad Sci U S 
A. 2009 Apr 21;106(16):6535-8.  

1624. van Wingen G, Mattern C, Verkes RJ, Buitelaar J, Fernández G. Testosterone biases automatic memory 
processes in women towards potential mates. Neuroimage. 2008 Oct 15;43(1):114-20.  

1625. Hermans EJ, Putman P, Baas JM, Gecks NM, Kenemans JL, van Honk J. Exogenous testosterone 
attenuates the integrated central stress response in healthy young women. Psychoneuroendocrinology. 
2007 Sep-Nov;32(8-10):1052-61.  

1626. Hermans EJ, Ramsey NF, van Honk J. Exogenous testosterone enhances responsiveness to social threat 
in the neural circuitry of social aggression in humans. Biol Psychiatry. 2008 Feb 1;63(3):263-70.  

1627. van Honk J, Schutter DJ. Testosterone reduces conscious detection of signals serving social correction: 
implications for antisocial behavior. Psychol Sci. 2007 Aug;18(8):663-7.  

1628. Ahuja D, Mateika JH, Diamond MP, Badr MS. Ventilatory sensitivity to carbon dioxide before and after 
episodic hypoxia in women treated with testosterone. J Appl Physiol (1985). 2007 May;102(5):1832-8.  

1629. Hermans EJ, Putman P, van Honk J. Testosterone administration reduces empathetic behavior: a facial 
mimicry study. Psychoneuroendocrinology. 2006 Aug;31(7):859-66.  



81 
 

1630. Apperloo M, Midden M, van der Stege J, Wouda J, Hoek A, Weijmar Schultz W. Vaginal application of 
testosterone: A study on pharmacokinetics and the sexual response in healthy volunteers. J Sex Med. 
2006 May;3(3):541-9.  

1631. Hermans EJ, Putman P, Baas JM, Koppeschaar HP, van Honk J. A single administration of testosterone 
reduces fear-potentiated startle in humans. Biol Psychiatry. 2006 May 1;59(9):872-4.  

1632. Schutter DJ, Peper JS, Koppeschaar HP, Kahn RS, van Honk J. Administration of testosterone increases 
functional connectivity in a cortico-cortical depression circuit. J Neuropsychiatry Clin Neurosci. 2005 
Summer;17(3):372-7. 

1633. van Honk J, Peper JS, Schutter DJ. Testosterone reduces unconscious fear but not consciously 
experienced anxiety: implications for the disorders of fear and anxiety. Biol Psychiatry. 2005 Aug 
1;58(3):218-25.  

1634. van Honk J, Schutter DJ, Hermans EJ, Putman P, Tuiten A, Koppeschaar H. Testosterone shifts the 
balance between sensitivity for punishment and reward in healthy young women. 
Psychoneuroendocrinology. 2004 Aug;29(7):937-43.  

1635. Dolan S, Wilkie S, Aliabadi N, Sullivan MP, Basgoz N, Davis B, Grinspoon S.  Effects of testosterone 
administration in human immunodeficiency virus-infected women with low weight: a randomized placebo-
controlled study. Arch Intern Med. 2004 Apr 26;164(8):897-904.  

1636. Aleman A, Bronk E, Kessels RP, Koppeschaar HP, van Honk J. A single administration of testosterone 
improves visuospatial ability in young women. Psychoneuroendocrinology. 2004 Jun;29(5):612-7.  

1637. Tuiten A, Van Honk J, Koppeschaar H, Bernaards C, Thijssen J, Verbaten R. Time course of effects of 
testosterone administration on sexual arousal in women. Arch Gen Psychiatry. 2000 Feb;57(2):149-53;  

1638. van Honk J, Tuiten A, Hermans E, Putman P, Koppeschaar H, Thijssen J, Verbaten R, van Doornen L. A 
single administration of testosterone induces cardiac accelerative responses to angry faces in healthy 
young women. Behav Neurosci. 2001 Feb;115(1):238-42.  

1639. Postma A, Meyer G, Tuiten A, van Honk J, Kessels RP, Thijssen J. Effects of testosterone administration 
on selective aspects of object-location memory in healthy young women. Psychoneuroendocrinology. 2000 
Aug;25(6):563-75.  

 
Young women undergoing in vitro fertilization procedures  

1640. Sipe CS, Thomas MR, Stegmann BJ, Van Voorhis BJ. Effects of exogenous testosterone supplementation 
in gonadotrophin stimulated cycles. Hum Reprod. 2010 Mar;25(3):690-6.  

1641. Massin N, Cedrin-Durnerin I, Coussieu C, Galey-Fontaine J, Wolf JP, Hugues JN. Effects of transdermal 
testosterone application on the ovarian response to FSH in poor responders undergoing assisted 
reproduction technique--a prospective, randomized, double-blind study. Hum Reprod. 2006 
May;21(5):1204-11.  

 
 
Testosterone-deficient women  

 
Women of all ages with overt testosterone deficiency of all ages, serum testosterone level below the 
lower reference limit 

1642. Huang G, Tang E, Aakil A, Anderson S, Jara H, Davda M, Stroh H, Travison TG, Bhasin S, Basaria S. 
Testosterone dose-response relationships with cardiovascular risk markers in androgen-deficient women: 
a randomized, placebo-controlled trial. J Clin Endocrinol Metab. 2014 Jul;99(7):E1287-93 

1643. 227: Lin E, McCabe E, Newton-Cheh C, Bloch K, Buys E, Wang T, Miller KK. Effects of transdermal 
testosterone on natriuretic peptide levels in women: a randomized  placebo-controlled pilot study. Fertil 
Steril. 2012 Feb;97(2):489-93.  

1644. van Wingen GA, Zylicz SA, Pieters S, Mattern C, Verkes RJ, Buitelaar JK, Fernández G. Testosterone 
increases amygdala reactivity in middle-aged women to a young adulthood level. 
Neuropsychopharmacology. 2009 Feb;34(3):539-47.  

1645. Miller KK, Biller BM, Schaub A, Pulaski-Liebert K, Bradwin G, Rifai N, Klibanski A. Effects of testosterone 
therapy on cardiovascular risk markers in androgen-deficient women with hypopituitarism. J Clin 
Endocrinol Metab. 2007 Jul;92(7):2474-9.  

1646. Sherman JC, Swearingen B, Loeffler J, Klibanski A. Effects of testosterone replacement in androgen-
deficient women with hypopituitarism: a randomized, double-blind, placebo-controlled study. J Clin 
Endocrinol Metab. 2006 May;91(5):1683-90.  

 
Sexual dysfunction 

1647. van Rooij K, Poels S, Worst P, Bloemers J, Koppeschaar H, Goldstein A, Olivier B, Tuiten A. Efficacy of 
testosterone combined with a PDE5 inhibitor and  testosterone combined with a serotonin (1A) receptor 
agonist in women with SSRI-induced sexual dysfunction. A preliminary study. Eur J Pharmacol. 2015 Apr 
15;753:246-51. 



82 
 

1648. Fooladi E, Bell RJ, Jane F, Robinson PJ, Kulkarni J, Davis SR. Testosterone improves antidepressant-
emergent loss of libido in women: findings from a randomized, double-blind, placebo-controlled trial. J Sex 
Med. 2014 Mar;11(3):831-9. 

1649. Poels S, Bloemers J, van Rooij K, Goldstein I, Gerritsen J, van Ham D, van Mameren F, Chivers M, 
Everaerd W, Koppeschaar H, Olivier B, Tuiten A. Toward personalized sexual medicine (part 2): 
testosterone combined with a PDE5 inhibitor increases sexual satisfaction in women with HSDD and 
FSAD, and a low sensitive system for sexual cues. J Sex Med. 2013 Mar;10(3):810-23.  

1650. van Rooij K, Poels S, Bloemers J, Goldstein I, Gerritsen J, van Ham D, van Mameren F, Chivers M, 
Everaerd W, Koppeschaar H, Olivier B, Tuiten A. Toward personalized sexual medicine (part 3): 
testosterone combined with a Serotonin1A receptor agonist increases sexual satisfaction in women with 
HSDD and FSAD, and dysfunctional activation of sexual inhibitory mechanisms. J Sex Med. 2013 
Mar;10(3):824-37. 

1651. van der Made F, Bloemers J, Yassem WE, Kleiverda G, Everaerd W, van Ham D, Olivier B, Koppeschaar 
H, Tuiten A. The influence of testosterone combined with a PDE5-inhibitor on cognitive, affective, and 
physiological sexual functioning in women suffering from sexual dysfunction. J Sex Med. 2009 
Mar;6(3):777-90.  

1652. der Made F, Bloemers J, van Ham D, El Yassem W, Kleiverda G, Everaerd W, Olivier B, Tuiten A. 
Childhood sexual abuse, selective attention for sexual cues and the effects of testosterone with or without 
vardenafil on physiological sexual arousal in women with sexual dysfunction: a pilot study. J Sex Med. 
2009 Feb;6(2):429-39.  

1653. Davis SR, Moreau M, Kroll R, Bouchard C, Panay N, Gass M, Braunstein GD, Hirschberg AL, Rodenberg 
C, Pack S, Koch H, Moufarege A, Studd J; APHRODITE Study Team.. Testosterone for low libido in 
postmenopausal women not taking estrogen. N Engl J Med. 2008 Nov 6;359(19):2005-17. Monash 
University, Prahran, Australia 

1654. Davis S, Papalia MA, Norman RJ, O'Neill S, Redelman M, Williamson M, Stuckey BG, Wlodarczyk J, 
Gard'ner K, Humberstone A. Safety and efficacy of a testosterone metered-dose transdermal spray for 
treating decreased sexual satisfaction in premenopausal women: a randomized trial. Ann Intern Med. 2008 
Apr 15;148(8):569-77 

1655. El-Hage G, Eden JA, Manga RZ. A double-blind, randomized, placebo-controlled trial of the effect of 
testosterone cream on the sexual motivation of menopausal  hysterectomized women with hypoactive 
sexual desire disorder. Climacteric. 2007 Aug;10(4):335-43.  

1656. Kingsberg S, Shifren J, Wekselman K, Rodenberg C, Koochaki P, Derogatis L. Evaluation of the clinical 
relevance of benefits associated with transdermal testosterone treatment in postmenopausal women with 
hypoactive sexual desire disorder. J Sex Med. 2007 Jul;4(4 Pt 1):1001-8.  

1657. Barton DL, Wender DB, Sloan JA, Dalton RJ, Balcueva EP, Atherton PJ, Bernath AM Jr, DeKrey WL, 
Larson T, Bearden JD 3rd, Carpenter PC, Loprinzi CL. Randomized controlled trial to evaluate transdermal 
testosterone in female cancer survivors  with decreased libido; North Central Cancer Treatment Group 
protocol N02C3. J Natl Cancer Inst. 2007 May 2;99(9):672-9.  

1658. Chudakov B, Ben Zion IZ, Belmaker RH. Transdermal testosterone gel prn application for hypoactive 
sexual desire disorder in premenopausal women: a controlled pilot study of the effects on the arizona 
sexual experiences scale for females and sexual function questionnaire. J Sex Med. 2007 Jan;4(1):204-8.  

1659. Shifren JL, Davis SR, Moreau M, Waldbaum A, Bouchard C, DeRogatis L, Derzko  C, Bearnson P, Kakos 
N, O'Neill S, Levine S, Wekselman K, Buch A, Rodenberg C, Kroll R. Testosterone patch for the treatment 
of hypoactive sexual desire disorder in naturally menopausal women: results from the INTIMATE NM1 
Study. Menopause. 2006 Sep-Oct;13(5):770-9. Erratum in: Menopause. 2007 Jan-Feb;14(1):157.  

1660. Davis SR, van der Mooren MJ, van Lunsen RH, Lopes P, Ribot C, Rees M, Moufarege A, Rodenberg C, 
Buch A, Purdie DW. Efficacy and safety of a testosterone patch for the treatment of hypoactive sexual 
desire disorder in surgically menopausal women: a randomized, placebo-controlled trial. Menopause. 2006 
May-Jun;13(3):387-96. Erratum in: Menopause. 2006 Sep-Oct;13(5):850.  

1661. Nathorst-Böös J, Flöter A, Jarkander-Rolff M, Carlström K, Schoultz Bv. Treatment with percutanous 
testosterone gel in postmenopausal women with decreased libido--effects on sexuality and psychological 
general well-being. Maturitas. 2006 Jan 10;53(1):11-8.  

1662. Braunstein GD, Sundwall DA, Katz M, Shifren JL, Buster JE, Simon JA, Bachman G, Aguirre OA, Lucas 
JD, Rodenberg C, Buch A, Watts NB. Safety and efficacy of a testosterone patch for the treatment of 
hypoactive sexual desire disorder in surgically menopausal women: a randomized, placebo-controlled trial. 
Arch Intern Med. 2005 Jul 25;165(14):1582-9.  

1663. Simon J, Braunstein G, Nachtigall L, Utian W, Katz M, Miller S, Waldbaum A,  Bouchard C, Derzko C, 
Buch A, Rodenberg C, Lucas J, Davis S. Testosterone patch increases sexual activity and desire in 
surgically menopausal women with hypoactive sexual desire disorder. J Clin Endocrinol Metab. 2005 
Sep;90(9):5226-33.  

1664. Goldstat R, Briganti E, Tran J, Wolfe R, Davis SR. Transdermal testosterone therapy improves well-being, 
mood, and sexual function in premenopausal women. Menopause. 2003 Sep-Oct;10(5):390-8.  

1665. Shifren JL, Braunstein GD, Simon JA, Casson PR, Buster JE, Redmond GP, Burki RE, Ginsburg ES, 
Rosen RC, Leiblum SR, Caramelli KE, Mazer NA. Transdermal testosterone treatment in women with 
impaired sexual function after oophorectomy. N Engl J Med. 2000 Sep 7;343(10):682-8.  



83 
 

1666. Tuiten A, Laan E, Panhuysen G, Everaerd W, de Haan E, Koppeschaar H, Vroon P. Discrepancies 
between genital responses and subjective sexual function during testosterone substitution in women with 
hypothalamic amenorrhea. Psychosom Med. 1996 May-Jun;58(3):234-41.  

 
Women with hysterectomy with or without oophorectomy 

1667. Huang G, Basaria S, Travison TG, Ho MH, Davda M, Mazer NA, Miciek R, Knapp PE, Zhang A, Collins L, 
Ursino M, Appleman E, Dzekov C, Stroh H, Ouellette M, Rundell T, Baby M, Bhatia NN, Khorram O, 
Friedman T, Storer TW, Bhasin S. Testosterone dose-response relationships in hysterectomized women 
with or without oophorectomy: effects on sexual function, body composition, muscle performance and 
physical function in a randomized trial. Menopause. 2014 Jun;21(6):612-23 

 
Cognitive dysfunction 

1668. Huang G, Wharton W, Travison TG, Ho MH, Gleason C, Asthana S, Bhasin S, Basaria S. Effects of 
testosterone administration on cognitive function in hysterectomized women with low testosterone levels: a 
dose-response randomized trial. J Endocrinol Invest. 2015 Apr;38(4):455-61 

 
Women with primary ovarian deficiency 

1669. Popat VB, Calis KA, Kalantaridou SN, Vanderhoof VH, Koziol D, Troendle JF, Reynolds JC, Nelson LM. 
Bone mineral density in young women with primary ovarian  insufficiency: results of a three-year 
randomized controlled trial of physiological transdermal estradiol and testosterone replacement. J Clin 
Endocrinol Metab. 2014 Sep;99(9):3418-26.  

1670. Guerrieri GM, Martinez PE, Klug SP, Haq NA, Vanderhoof VH, Koziol DE, Popat  VB, Kalantaridou SN, 
Calis KA, Rubinow DR, Schmidt PJ, Nelson LM. Effects of physiologic testosterone therapy on quality of 
life, self-esteem, and mood in women with primary ovarian insufficiency. Menopause. 2014 Sep;21(9):952-
61.  

 
Anorexia nervosa women 

1671. Miller KK, Meenaghan E, Lawson EA, Misra M, Gleysteen S, Schoenfeld D, Herzog D, Klibanski A. Effects 
of risedronate and low-dose transdermal testosterone on bone mineral density in women with anorexia 
nervosa: a randomized, placebo-controlled study. J Clin Endocrinol Metab. 2011 Jul;96(7):2081-8.  

1672. Miller KK, Deckersbach T, Rauch SL, Fischman AJ, Grieco KA, Herzog DB, Klibanski A. Testosterone 
administration attenuates regional brain hypometabolism in women with anorexia nervosa. Psychiatry Res. 
2004 Dec 30;132(3):197-207. 

 
Lupus eythematosus 

1673. Gordon C, Wallace DJ, Shinada S, Kalunian KC, Forbess L, Braunstein GD, Weisman MH. Testosterone 
patches in the management of patients with mild/moderate systemic lupus erythematosus. Rheumatology 
(Oxford). 2008 Mar;47(3):334-8.  

 
Postmenopausal women 

1674. Golebiowski B, Badarudin N, Eden J, Gerrand L, Robinson J, Liu J, Hampel U, You J, Stapleton F. The 
effects of transdermal testosterone and oestrogen therapy on dry eye in postmenopausal women: a 
randomised, placebo-controlled, pilot study. Br J Ophthalmol. 2016 Nov 3. pii: bjophthalmol-2016-309498.  

1675. Fernandes T, Costa-Paiva LH, Pedro AO, Baccaro LF, Pinto-Neto AM. Efficacy of vaginally applied 
estrogen, testosterone, or polyacrylic acid on vaginal atrophy: a randomized controlled trial. Menopause. 
2016 Jul;23(7):792-8 

1676. Tungmunsakulchai R, Chaikittisilpa S, Snabboon T, Panyakhamlerd K, Jaisamrarn U, Taechakraichana N. 
Effectiveness of a low dose testosterone undecanoate to improve sexual function in postmenopausal 
women. BMC Womens Health. 2015 Dec 2;15:113. 

1677. Davis SR, Jane F, Robinson PJ, Davison SL, Worsley R, Maruff P, Bell RJ. Transdermal testosterone 
improves verbal learning and memory in postmenopausal women not on oestrogen therapy. Clin Endocrinol 
(Oxf). 2014 Oct;81(4):621-8 

1678. Fernandes T, Costa-Paiva LH, Pinto-Neto AM. Efficacy of vaginally applied estrogen, testosterone, or 
polyacrylic acid on sexual function in postmenopausal women: a randomized controlled trial. J Sex Med. 
2014 May;11(5):1262-70 (vaginal mix)  

1679. Möller MC, Rådestad AF, von Schoultz B, Bartfai A. Effect of estrogen and testosterone replacement 
therapy on cognitive fatigue. Gynecol Endocrinol. 2013 Feb;29(2):173-6.  

1680. Kocoska-Maras L, Zethraeus N, Rådestad AF, Ellingsen T, von Schoultz B, Johannesson M, Hirschberg 
AL. A randomized trial of the effect of testosterone and estrogen on verbal fluency, verbal memory, and 
spatial ability in healthy postmenopausal women. Fertil Steril. 2011 Jan;95(1):152-7.  



84 
 

1681. Möller MC, Bartfai AB, Rådestad AF. Effects of testosterone and estrogen replacement on memory 
function. Menopause. 2010 Sep-Oct;17(5):983-9.  

1682. Panay N, Al-Azzawi F, Bouchard C, Davis SR, Eden J, Lodhi I, Rees M, Rodenberg CA, Rymer J, 
Schwenkhagen A, Sturdee DW. Testosterone treatment of HSDD in naturally menopausal women: the 
ADORE study. Climacteric. 2010 Apr;13(2):121-31.  

1683. Kocoska-Maras L, Hirschberg AL, Byström B, Schoultz BV, Rådestad AF. Testosterone addition to 
estrogen therapy - effects on inflammatory markers for cardiovascular disease. Gynecol Endocrinol. 2009 
Dec;25(12):823-7.  

1684. Davis SR, Hirschberg AL, Wagner LK, Lodhi I, von Schoultz B. The effect of transdermal testosterone on 
mammographic density in postmenopausal women not receiving systemic estrogen therapy. J Clin 
Endocrinol Metab. 2009 Dec;94(12):4907-13.  

1685. Flyckt RL, Liu J, Frasure H, Wekselman K, Buch A, Kingsberg SA. Comparison of salivary versus serum 
testosterone levels in postmenopausal women receiving transdermal testosterone supplementation versus 
placebo. Menopause. 2009 Jul-Aug;16(4):680-8.  

1686. Roth MY, Amory JK. Testosterone for low libido in postmenopausal women? Expert Rev Endocrinol 
Metab. 2009 Mar;4(2):131-133.  

1687. Hofling M, Lundström E, Azavedo E, Svane G, Hirschberg AL, von Schoultz B. Testosterone addition 
during menopausal hormone therapy: effects on mammographic  breast density. Climacteric. 2007 
Apr;10(2):155-63.  

1688. Heard-Davison A, Heiman JR, Kuffel S. Genital and subjective measurement of the time course effects of 
an acute dose of testosterone vs. placebo in postmenopausal women. J Sex Med. 2007 Jan;4(1):209-17.  

1689. Hofling M, Hirschberg AL, Skoog L, Tani E, Hägerström T, von Schoultz B. Testosterone inhibits 
estrogen/progestogen-induced breast cell proliferation in postmenopausal women. Menopause. 2007 Mar-
Apr;14(2):183-90.  

1690. Flöter A, Nathorst-Böös J, Carlström K, Ohlsson C, Ringertz H, Schoultz Bv. Effects of combined 
estrogen/testosterone therapy on bone and body composition in oophorectomized women. Gynecol 
Endocrinol. 2005 Mar;20(3):155-60.  

1691. Soares-Welch C, Mielke KL, Bowers CY, Veldhuis JD. Short-term testosterone supplementation does not 
activate GH and IGF-I production in postmenopausal women. Clin Endocrinol (Oxf). 2005 Jul;63(1):32-8.  

1692. Buster JE, Kingsberg SA, Aguirre O, Brown C, Breaux JG, Buch A, Rodenberg CA, Wekselman K, Casson 
P. Testosterone patch for low sexual desire in surgically menopausal women: a randomized trial. Obstet 
Gynecol. 2005 May;105(5 Pt 1):944-52.  

1693. Flöter A, Nathorst-Böös J, Carlström K, von Schoultz B. Serum lipids in oophorectomized women during 
estrogen and testosterone replacement therapy. Maturitas. 2004 Feb 20;47(2):123-9.  

1694. Krug R, Mölle M, Dodt C, Fehm HL, Born J. Acute influences of estrogen and testosterone on divergent 
and convergent thinking in postmenopausal women. Neuropsychopharmacology. 2003 Aug;28(8):1538-45.  

1695. Flöter A, Nathorst-Böös J, Carlström K, von Schoultz B. Addition of testosterone to estrogen replacement 
therapy in oophorectomized women: effects on sexuality and well-being. Climacteric. 2002 Dec;5(4):357-
65.  

 
Women with HIV-AIDS 

1696. Dolan Looby SE, Collins M, Lee H, Grinspoon S. Effects of long-term testosterone administration in HIV-
infected women: a randomized, placebo-controlled trial. AIDS. 2009 May 15;23(8):951-9. . 

1697. Herbst KL, Calof OM, Hsia SH, Sinha-Hikim I, Woodhouse LJ, Buchanan TA, Bhasin S. Effects of 
transdermal testosterone administration on insulin sensitivity, fat mass and distribution, and markers of 
inflammation and thrombolysis in human immunodeficiency virus-infected women with mild to moderate 
weight loss. Fertil Steril. 2006 Jun;85(6):1794-802.  

1698. Choi HH, Gray PB, Storer TW, Calof OM, Woodhouse L, Singh AB, Padero C, Mac RP, Sinha-Hikim I, 
Shen R, Dzekov J, Dzekov C, Kushnir MM, Rockwood AL, Meikle AW, Lee ML, Hays RD, Bhasin S. 
Effects of testosterone replacement in human immunodeficiency virus-infected women with weight loss. J 
Clin Endocrinol Metab.  2005 Mar;90(3):1531-41.  

1699. Schurgin S, Dolan S, Perlstein A, Sullivan MP, Aliabadi N, Grinspoon S. Effects of testosterone 
administration on growth hormone pulse dynamics in human immunodeficiency virus-infected women. J 
Clin Endocrinol Metab. 2004 Jul;89(7):3290-7.  

1700. Miller K, Corcoran C, Armstrong C, Caramelli K, Anderson E, Cotton D, Basgoz N, Hirschhorn L, Tuomala 
R, Schoenfeld D, Daugherty C, Mazer N, Grinspoon S. Transdermal testosterone administration in women 
with acquired immunodeficiency syndrome wasting: a pilot study. J Clin Endocrinol Metab. 1998 
Aug;83(8):2717-25. 

 
Cardiac failure- postmenopausal women 

1701. Schwartz JB, Volterrani M, Caminiti G, Marazzi G, Fini M, Rosano GM, Iellamo F. Effects of testosterone 
on the Q-T interval in older men and older women with chronic heart failure. Int J Androl. 2011 Oct;34(5 Pt 
2):e415-21.  



85 
 

1702. Iellamo F, Volterrani M, Caminiti G, Karam R, Massaro R, Fini M, Collins P,  Rosano GM. Testosterone 
therapy in women with chronic heart failure: a pilot double-blind, randomized, placebo-controlled study. J 
Am Coll Cardiol. 2010 Oct 12;56(16):1310-6.  

 
Lichen sclerosus – topical vulvar testosterone treatment 

1703. Cattaneo A, Carli P, De Marco A, Sonni L, Bracco G, De Magnis A, Taddei GL. Testosterone maintenance 
therapy. Effects on vulvar lichen sclerosus treated with clobetasol propionate. J Reprod Med. 1996 
Feb;41(2):99-102.  

1704. Sideri M, Origoni M, Spinaci L, Ferrari A. Topical testosterone in the treatment of vulvar lichen sclerosus. 
Int J Gynaecol Obstet. 1994 Jul;46(1):53-6.  

 
 
Thyroid treatment: 158 placebo-controlled studies (130 in adults) 

 
 
Adults 

 
Healthy young adults: Thyroxine treatment 

1705. Münte TF, Radamm C, Johannes S, Brabant G. Alterations of cognitive functions induced by exogenous 
application of thyroid hormones in healthy men: a double-blind cross-over study using event-related brain 
potentials. Thyroid. 2001 Apr;11(4):385-91.  

 
Healthy young adults: Triiodthyronine treatment 

1706. Wolthers T, Grøftne T, Møller N, Christiansen JS, Orskov H, Weeke J,  Jørgensen JO. Calorigenic 
effects of growth hormone: the role of thyroid hormones. J Clin Endocrinol Metab. 1996 Apr;81(4):1416-9.  

 
Healthy adults of all ages: Triiodthyronine treatment 

1707. Ginsberg AM, Clutter WE, Shah SD, Cryer PE. Triiodothyronine-induced thyrotoxicosis increases 
mononuclear leukocyte beta-adrenergic receptor density in man. J Clin Invest. 1981 Jun;67(6):1785-91. 

1708. Napoli R, Guardasole V, Angelini V, Zarra E, Terracciano D, D'Anna C, Matarazzo M, Oliviero U, Macchia 
V, Saccà L. Acute effects of triiodothyronine on endothelial function in human subjects. J Clin Endocrinol 
Metab. 2007 Jan;92(1):250-4.  

1709. Schmidt BM, Martin N, Georgens AC, Tillmann HC, Feuring M, Christ M, Wehling M. Nongenomic 
cardiovascular effects of triiodothyronine in euthyroid male volunteers. J Clin Endocrinol Metab. 2002 
Apr;87(4):1681-6.  

1710. Wolthers T, Lechuga A, Grøfte T, Nørrelund H, Møller N, Christiansen JS, Jørgensen JO. Serum leptin 
concentrations during short-term administration of growth hormone and triiodothyronine in healthy adults: a 
randomised, double-blind placebo-controlled study. Horm Metab Res. 1999 Jan;31(1):37-40.  

 
Healthy elderly adults: Thyroxine treatment 

1711. WM. Pilot study on the assessment of the setpoint of the hypothalamus-pituitary-thyroid axis in healthy 
volunteers. Eur J Endocrinol. 2010 Feb;162(2):323-9 

 
Healthy adults undergoing space flight stimulation: Triiodothyronine treatment 

1712. Smith SR, Lovejoy JC, Bray GA, Rood J, Most MM, Ryan DH. Triiodothyronine increases calcium loss in a 
bed rest antigravity model for space flight. Metabolism. 2008 Dec;57(12):1696-703.  

1713. Gouvier WD, Pinkston JB, Lovejoy JC, Smith SR, Bray GA, Santa Maria MP, Hammer JH, Hilsabeck RC, 
Smiroldo B, Bentz B, Browndyke J. Neuropsychological and emotional changes during simulated 
microgravity: effects of triiodothyronine alendronate, and testosterone. Arch Clin Neuropsychol. 2004 
Mar;19(2):153-63. 

 
Healthy adults undergoing adaptation to extreme cold (Antartic polar environment): Thyroxine treatment 

1714. Palinkas LA, Reedy KR, Shepanek M, Reeves D, Samuel Case H, Van Do N, Lester Reed H. A 
randomized placebo-controlled clinical trial of the effectiveness of thyroxine and triiodothyronine and short-
term exposure to bright light in prevention of decrements in cognitive performance and mood during 
prolonged Antarctic residence. Clin Endocrinol (Oxf). 2010 Apr;72(4):543-50.  



86 
 

1715. Palinkas LA, Reedy KR, Smith M, Anghel M, Steel GD, Reeves D, Shurtleff D, Case HS, Van Do N, Reed 
HL. Psychoneuroendocrine effects of combined thyroxine and triiodothyronine versus tyrosine during 
prolonged Antarctic residence. Int J Circumpolar Health. 2007 Dec;66(5):401-17.  

1716. Do NV, Mino L, Merriam GR, LeMar H, Case HS, Palinkas LA, Reedy K, Reed HL.Elevation in serum 
thyroglobulin during prolonged Antarctic residence: effect of thyroxine supplement in the polar 3,5,3'-
triiodothyronine syndrome. J Clin Endocrinol Metab. 2004 Apr;89(4):1529-33.  

1717. Reed HL, Reedy KR, Palinkas LA, Van Do N, Finney NS, Case HS, LeMar HJ, Wright J, Thomas J. 
Impairment in cognitive and exercise performance during prolonged antarctic residence: effect of thyroxine 
supplementation in the polar triiodothyronine syndrome. J Clin Endocrinol Metab. 2001 Jan;86(1):110-6.  

 
Healthy adults undergoing adaptation to extreme cold (Antartic polar environment): Triiodothyronine 
treatment 

1718. D'Alesandro MM, Malik M, Reed HL, Homer LD. Changes in triiodothyronine (T3) mononuclear leukocyte 
receptor kinetics after T3 administration and multiple cold-air exposures. Receptor. 1994 Winter;4(4):259-
68.  

1719. Reed HL, D'Alesandro MM, Kowalski KR, Homer LD. Multiple cold air exposures change oral 
triiodothyronine kinetics in normal men. Am J Physiol. 1992 Jul;263(1 Pt 1):E85-93.  

1720. Hesslink RL Jr, D'Alesandro MM, Armstrong DW 3rd, Reed HL. Human cold air habituation is independent 
of thyroxine and thyrotropin. J Appl Physiol (1985). 1992 Jun;72(6):2134-9.  

 
 
Adults with a family history of thyroid disease and a serum TSH within or above the upper serum TSH 
limit: Thyroxine treatment 

1721. Abu-Helalah M, Law MR, Bestwick JP, Monson JP, Wald NJ. A randomized double-blind crossover trial to 
investigate the efficacy of screening for adult hypothyroidism. J Med Screen. 2010;17(4):164-9. 

 
Adults of all ages with subclinical hypothyroidism (serum TSH above the upper reference limit and serum 
T4 within the reference range): Thyroxine treatment 

1722. Liu P, Liu R, Chen X, Chen Y, Wang D, Zhang F, Wang Y. Can levothyroxine treatment reduce urinary 
albumin excretion rate in patients with early type 2 diabetic nephropathy and subclinical hypothyroidism? A 
randomized double-blind and placebo-controlled study. Curr Med Res Opin. 2015 Dec;31(12):2233-40.  

1723. Dejanovic M, Ivetic V, Nestorovic V, Milanovic Z, Eric M. The value of P300 Event Related Potentials in the 
assessment of cognitive function in subclinical hypothyroidism. Minerva Endocrinol. 2015 Sep 3. [Epub 
ahead of print]  

1724. Ravanbod M1, Asadipooya K, Kalantarhormozi M, Nabipour I, Omrani GR Treatment of iron-deficiency 
anemia in patients with subclinical hypothyroidism. Am J Med. 2013 May;126(5):420-4.  

1725. Aghili R, Khamseh ME, Malek M, Hadian A, Baradaran HR, Najafi L, Emami Z. Changes of subtests of 
Wechsler Memory Scale and cognitive function in subjects with subclinical hypothyroidism following 
treatment with levothyroxine. Arch Med  Sci. 2012 Dec 20;8(6):1096-101.  

1726. Martins RM, Fonseca RH, Duarte MM, Reuters VS, Ferreira MM, Almeida C, Buescu A, Teixeira Pde F, 
Vaisman M. Impact of subclinical hypothyroidism treatment in systolic and diastolic cardiac function. Arq 
Bras Endocrinol Metabol. 2011 Oct;55(7):460-7.  

1727. Parle J, Roberts L, Wilson S, Pattison H, Roalfe A, Haque MS, Heath C, Sheppard M, Franklyn J, Hobbs 
FD. A randomized controlled trial of the effect of  thyroxine replacement on cognitive function in 
community-living elderly subjects  with subclinical hypothyroidism: the Birmingham Elderly Thyroid study. J 
Clin Endocrinol Metab. 2010 Aug;95(8):3623-32.  

1728. Nagasaki T, Inaba M, Yamada S, Shirakawa K, Nagata Y, Kumeda Y, Hiura Y, Tahara H, Ishimura E, 
Nishizawa Y. Decrease of brachial-ankle pulse wave velocity in female subclinical hypothyroid patients 
during normalization of thyroid function: a double-blind, placebo-controlled study. Eur J Endocrinol. 2009 
Mar;160(3):409-15.  

1729. Mikhail GS, Alshammari SM, Alenezi MY, Mansour M, Khalil NA. Increased atherogenic low-density 
lipoprotein cholesterol in untreated subclinical hypothyroidism. Endocr Pract. 2008 Jul-Aug;14(5):570-5.  

1730. Teixeira Pde F, Reuters VS, Ferreira MM, Almeida CP, Reis FA, Buescu A, Costa AJ, Vaisman M. Lipid 
profile in different degrees of hypothyroidism and effects of levothyroxine replacement in mild thyroid 
failure. Transl Res. 2008 Apr;151(4):224-31.  

1731. Teixeira PF, Reuters VS, Ferreira MM, Almeida CP, Reis FA, Melo BA, Buescu A, Costa AJ, Vaisman M. 
Treatment of subclinical hypothyroidism reduces atherogenic lipid levels in a placebo-controlled double-
blind clinical trial. Horm Metab Res.2008 Jan;40(1):50-5.  

1732. Razvi S, Ingoe L, Keeka G, Oates C, McMillan C, Weaver JU. The beneficial effect of L-thyroxine on 
cardiovascular risk factors, endothelial function, and quality of life in subclinical hypothyroidism: 
randomized, crossover trial. J Clin Endocrinol Metab. 2007 May;92(5):1715-23.  



87 
 

1733. Christ-Crain M, Meier C, Huber P, Zulewski H, Staub JJ, Müller B. Effect of restoration of euthyroidism on 
peripheral blood cells and erythropoietin in women with subclinical hypothyroidism. Hormones (Athens). 
2003 Oct-Dec;2(4):237-42. 

1734. Meek S, Smallridge RC. Effect of thyroid hormone replacement on methionine-stimulated homocysteine 
levels in patients with subclinical hypothyroidism: a randomized, double-blind, placebo-controlled study. 
Endocr Pract. 2006 Sep-Oct;12(5):529-34.  

1735. Iqbal A, Jorde R, Figenschau Y. Serum lipid levels in relation to serum thyroid-stimulating hormone and 
the effect of thyroxine treatment on serum lipid levels in subjects with subclinical hypothyroidism: the 
Tromsø Study. J Intern Med. 2006 Jul;260(1):53-61.  

1736. Jorde R, Waterloo K, Storhaug H, Nyrnes A, Sundsfjord J, Jenssen TG. Neuropsychological function and 
symptoms in subjects with subclinical hypothyroidism and the effect of thyroxine treatment. J Clin 
Endocrinol Metab. 2006 Jan;91(1):145-53.  

1737. Caraccio N, Natali A, Sironi A, Baldi S, Frascerra S, Dardano A, Monzani F, Ferrannini E. Muscle 
metabolism and exercise tolerance in subclinical hypothyroidism: a controlled trial of levothyroxine. J Clin 
Endocrinol Metab. 2005 Jul;90(7):4057-62.  

1738. Meier C, Beat M, Guglielmetti M, Christ-Crain M, Staub JJ, Kraenzlin M. Restoration of euthyroidism 
accelerates bone turnover in patients with subclinical hypothyroidism: a randomized controlled trial. 
Osteoporos Int. 2004 Mar;15(3):209-16 

1739. Meier Cr C, Christ-Crain M, Guglielmetti M, Huber P, Staub JJ, Müller B. Prolactin dysregulation in women 
with subclinical hypothyroidism: effect of levothyroxine replacement therapy. Thyroid. 2003 
Oct;13(10):979-85. 

1740. Christ-Crain M, Meier C, Guglielmetti M, Huber PR, Riesen W, Staub JJ, Müller B. Elevated C-reactive 
protein and homocysteine values: cardiovascular risk factors in hypothyroidism? A cross-sectional and a 
double-blind, placebo-controlled trial. Atherosclerosis. 2003 Feb;166(2):379-86.  

1741. Jensovsky J, Ruzicka E, Spackova N, Hejdukova B. Changes of event related potential and cognitive 
processes in patients with subclinical hypothyroidism after thyroxine treatment. Endocr Regul. 2002 
Sep;36(3):115-22.  

1742. Kong WM, Sheikh MH, Lumb PJ, Naoumova RP, Freedman DB, Crook M, Doré CJ, Finer N. A 6-month 
randomized trial of thyroxine treatment in women with mild subclinical hypothyroidism. Am J Med. 2002 
Apr 1;112(5):348-54. Erratum in: Am J Med 2002 Oct 1;113(5):442.  

1743. Meier C, Staub JJ, Roth CB, Guglielmetti M, Kunz M, Miserez AR, Drewe J, Huber P, Herzog R, Müller B. 
TSH-controlled L-thyroxine therapy reduces cholesterol levels and clinical symptoms in subclinical 
hypothyroidism: a double blind, placebo-controlled trial (Basel Thyroid Study). J Clin Endocrinol Metab. 
2001 Oct;86(10):4860-6.  

1744. Jaeschke R, Guyatt G, Gerstein H, Patterson C, Molloy W, Cook D, Harper S, Griffith L, Carbotte R. Does 
treatment with L-thyroxine influence health status in middle-aged and older adults with subclinical 
hypothyroidism? J Gen Intern Med. 1996 Dec;11(12):744-9.  

1745. Nyström E, Lundberg PA, Lindstedt G. Rebound increase in serum thyrotropin, anti-'microsomal' 
antibodies and thyroglobulin after discontinuation of L-thyroxine. J Intern Med. 1990 Nov;228(5):497-501.  

 
Adults of all ages with overt hypothyroidism: Thyroxine treatment 

1746. Niknam N, Khalili N, Khosravi E, Nourbakhsh M. Endothelial dysfunction in patients with subclinical 
hypothyroidism and the effects of treatment with levothyroxine. Adv Biomed Res. 2016 Mar 16;5:38.  

1747. Ala S, Akha O, Kashi Z, Asgari H, Bahar A, Sasanpour N. Dose administration time from before breakfast 
to before dinner affect thyroid hormone levels? Caspian J Intern Med. 2015 Summer;6(3):134-40. 

1748. Cappelli C, Pirola I, Daffini L, Formenti A, Iacobello C, Cristiano A, Gandossi E, Agabiti Rosei E, 
Castellano M. A Double-Blind Placebo-Controlled Trial of Liquid Thyroxine Ingested at Breakfast: Results 
of the TICO Study. Thyroid. 2016 Feb;26(2):197-202.  

1749. Yazici M, Gorgulu S, Sertbas Y, Erbilen E, Albayrak S, Yildiz O, Uyan C. Effects of thyroxin therapy on 
cardiac function in patients with subclinical hypothyroidism: index of myocardial performance in the 
evaluation of left ventricular function. Int J Cardiol. 2004 Jun;95(2-3):135-43.  

1750. ni F, Caraccio N, Kozàkowà M, Dardano A, Vittone F, Virdis A, Taddei S, Palombo C, Ferrannini E. Effect 
of levothyroxine replacement on lipid profile and intima-media thickness in subclinical hypothyroidism: a 
double-blind, placebo-controlled study. J Clin Endocrinol Metab. 2004 May;89(5):2099-106.  

1751. Caraccio N, Ferrannini E, Monzani F. Lipoprotein profile in subclinical hypothyroidism: response to 
levothyroxine replacement, a randomized placebo-controlled study. J Clin Endocrinol Metab. 2002 
Apr;87(4):1533-8.  

1752. Monzani F, Di Bello V, Caraccio N, Bertini A, Giorgi D, Giusti C, Ferrannini  E. Effect of levothyroxine on 
cardiac function and structure in subclinical hypothyroidism: a double blind, placebo-controlled study. J 
Clin Endocrinol Metab. 2001 Mar;86(3):1110-5.  

1753. Nyström E, Caidahl K, Fager G, Wikkelsö C, Lundberg PA, Lindstedt G. A double-blind cross-over 12-
month study of L-thyroxine treatment of women with 'subclinical' hypothyroidism. Clin Endocrinol (Oxf). 
1988 Jul;29(1):63-75.  

1754. Cooper DS, Halpern R, Wood LC, Levin AA, Ridgway EC. L-Thyroxine therapy in subclinical 
hypothyroidism. A double-blind, placebo-controlled trial. Ann Intern Med. 1984 Jul;101(1):18-24 

 



88 
 

Adults of all ages with overt hypothyroidism: Thyroxine or thyroxine and triiodothyronine treatment 

1755. Slawik M, Klawitter B, Meiser E, Schories M, Zwermann O, Borm K, Peper M, Lubrich B, Hug MJ, Nauck 
M, Olschewski M, Beuschlein F, Reincke M. Thyroid hormone replacement for central hypothyroidism: a 
randomized controlled trial comparing two doses of thyroxine (T4) with a combination of T4 and 
triiodothyronine. J Clin Endocrinol Metab. 2007 Nov;92(11):4115-22.  

1756. Joffe RT, Sawka AM, Marriott MJ, MacQueen GM, Gernstein HC. Does substitution of T4 with T3 plus T4 
for T4 replacement improve depressive symptoms in patients  with hypothyroidism? Ann N Y Acad Sci. 
2004 Dec;1032:287-8.  

1757. Saravanan P, Simmons DJ, Greenwood R, Peters TJ, Dayan CM. Partial substitution of thyroxine (T4) with 
tri-iodothyronine in patients on T4 replacement therapy: results of a large community-based randomized 
controlled trial. J Clin Endocrinol Metab. 2005 Feb;90(2):805-12.  

1758. -Crain M, Morgenthaler NG, Meier C, Müller C, Nussbaumer C, Bergmann A, Staub JJ, Müller B. Pro-A-
type and N-terminal pro-B-type natriuretic peptides in  different thyroid function states. Swiss Med Wkly. 
2005 Sep 17;135(37-38):549-54. 

1759. Sawka AM, Gerstein HC, Marriott MJ, MacQueen GM, Joffe RT Does a combination regimen of thyroxine 
(T4) and 3,5,3'-triiodothyronine improve depressive symptoms better than T4 alone in patients with 
hypothyroidism? Results of a double-blind, randomized, controlled trial. J Clin Endocrinol Metab.2003 
Oct;88(10):4551-5. 

 
Patients with thyroid nodules: Thyroxine treatment 

1760. Grussendorf M, Reiners C, Paschke R, Wegscheider K; LISA Investigators.. Reduction of thyroid nodule 
volume by levothyroxine and iodine alone and in combination: a randomized, placebo-controlled trial. J 
Clin Endocrinol Metab. 2011 Sep;96(9):2786-95.  

1761. Tsai CC, Pei D, Hung YJ, Wang TF, Tsai WC, Yao CY, Hsieh MC, Kuo SW. The effect of thyroxine-
suppressive therapy in patients with solitary non-toxic thyroid nodules -- a randomised, double-blind, 
placebo-controlled study. Int J Clin Pract. 2006 Jan;60(1):23-6.  

1762. Larijani B, Pajouhi M, Bastanhagh MH, Sadjadi A, Sedighi N, Eshraghian MR. Evaluation of suppressive 
therapy for cold thyroid nodules with levothyroxine:double-blind placebo-controlled clinical trial. Endocr 
Pract. 1999Sep-Oct;5(5):251-6.  

1763. Wémeau JL, Caron P, Schvartz C, Schlienger JL, Orgiazzi J, Cousty C, Vlaeminck-Guillem V. Effects of 
thyroid-stimulating hormone suppression with levothyroxine in reducing the volume of solitary thyroid 
nodules and improving extranodular nonpalpable changes: a randomized, double-blind, placebo-controlled 
trial by the French Thyroid Research Group. J Clin Endocrinol Metab. 2002 Nov;87(11):4928-34.  

1764. Koc M, Ersoz HO, Akpinar I, Gogas-Yavuz D, Deyneli O, Akalin S. Effect of low- and high-dose 
levothyroxine on thyroid nodule volume: a crossover placebo-controlled trial. Clin Endocrinol (Oxf). 2002 
Nov;57(5):621-8.  

1765. Wémeau JL, Cousty C, Vlaeminck V. Suppressive hormone therapy for thyroid nodules. Prospective 
evaluation. Preliminary results] Ann Endocrinol (Paris). 2000 May;61(2):119-24. 

1766. Zelmanovitz F, Genro S, Gross JL. Suppressive therapy with levothyroxine for solitary thyroid nodules: a 
double-blind controlled clinical study and cumulative meta-analyses. J Clin Endocrinol Metab. 1998 
Nov;83(11):3881-5.  

1767. Papini E, Bacci V, Panunzi C, Pacella CM, Fabbrini R, Bizzarri G, Petrucci L, Giammarco V, La Medica P, 
Masala M, et al. A prospective randomized trial of levothyroxine suppressive therapy for solitary thyroid 
nodules. Clin Endocrinol (Oxf). 1993 May;38(5):507-13.  

1768. Gharib H, James EM, Charboneau JW, Naessens JM, Offord KP, Gorman CA. Suppressive therapy with 
levothyroxine for solitary thyroid nodules. A double-blind controlled clinical study. N Engl J Med. 1987 Jul 
9;317(2):70-5 

1769. McCowen KD, Reed JW, Fariss BL. The role of thyroid therapy in patients with thyroid cysts. Am J Med. 
1980 Jun;68(6):853-5. 

 
Patients with endemic goiter: Thyroxine treatment 

1770. Kahaly GJ, Dienes HP, Beyer J, Hommel G. Iodide induces thyroid autoimmunity in patients with endemic 
goitre: a randomised, double-blind, placebo-controlled trial. Eur J Endocrinol. 1998 Sep;139(3):290-7.  

1771. Koutras DA, Karaiskos KS, Piperingos GD, Kitsopanides J, Boukis MA, Makriyannis D, Souvatzoglou A, 
Sfontouris J, Evangelopoulou K, Moulopoulos SD, et al. Treatment of endemic goitre with iodine and 
thyroid hormones, alone or in combination. (Preliminary report). Endocrinol Exp. 1986 Mar;20(1):57-65 

1772. Hintze G, Emrich D, Köbberling J. Therapy of endemic goitre: controlled study on the effect of iodine and 
thyroxine. Horm Metab Res. 1985 Jul;17(7):362-5. 

 
Patients after thyroidectomy: Thyroxine treatment  

1773. Berglund J, Aspelin P, Bondeson AG, Bondeson L, Christensen SB, Ekberg O, Nilsson P. Rapid increase 
in volume of the remnant after hemithyroidectomy does not correlate with serum concentration of thyroid 
stimulating hormone. Eur J Surg. 1998 Apr;164(4):257-62.  



89 
 

 
Adults with hypothyroid symptoms but thyroid tests within reference range: Thyroxine treatment 

1774. Pollock MA, Sturrock A, Marshall K, Davidson KM, Kelly CJ, McMahon AD, McLaren EH. Thyroxine 
treatment in patients with symptoms of hypothyroidism but thyroid function tests within the reference 
range: randomised double blind placebo controlled crossover trial. BMJ. 2001 Oct 20;323(7318):891-5.  

 
Adults during or after hyperthyroidism for Graves disease: Thyroxine treatment 

1775. Glinoer D, de Nayer P, Bex M; Belgian Collaborative Study Group on Graves' Disease.. Effects of l-
thyroxine administration, TSH-receptor antibodies and smoking on the risk of recurrence in Graves' 
hyperthyroidism treated with antithyroid drugs: a double-blind prospective randomized study. Eur J 
Endocrinol.2001 May;144(5):475-83.  

1776. Hashizume K, Ichikawa K, Sakurai A, Suzuki S, Takeda T, Kobayashi M, Miyamoto T, Arai M, Nagasawa 
T. Administration of thyroxine in treated Graves' disease. Effects on the level of antibodies to thyroid-
stimulating hormone receptors and on the risk of recurrence of hyperthyroidism. N Engl J Med. 1991 Apr 
4;324(14):947-53.  

 
Adults with obesity: Triodothyronine treatment 

1777. Rozen R, Abraham G, Falcou R, Apfelbaum M. Effects of a 'physiological' dose of triiodothyronine on 
obese subjects during a protein-sparing diet. Int J Obes. 1986;10(4):303-12. 

1778. Pasquali R, Baraldi G, Biso P, Piazzi S, Patrono D, Capelli M, Melchionda N. Effect of 'physiological' doses 
of triiodothyronine replacement on the hormonal and metabolic adaptation to short-term semistarvation 
and to low-calorie diet in obese patients. Clin Endocrinol (Oxf). 1984 Oct;21(4):357-67 

1779. Moore R, Grant AM, Howard AN, Mills IH. Treatment of obesity with triiodothyronine and a very-low-calorie 
liquid formula diet. Lancet. 1980 Feb 2;1(8162):223-6. 

1780. González Barranco J, Rull JA, Lozano Castañeda O. L-thyroxine propylhexedrine in the treatment of 
obesity. Crossed double blind study. Prensa Med Mex. 1974 May-Jun;39(5-6):298-9. 

1781. Goodman NG. Triiodothyronine and placebo in the treatment of obesity. A study of fifty-five patients. Med 
Ann Dist Columbia. 1969 Dec;38(12):658-62 passim 

 
Adults with Raynaud syndrome: Triodothyronine treatment 

1782. Dessein PH, Morrison RC, Lamparelli RD, van der Merwe CA. Triiodothyronine treatment for Raynaud's 
phenomenon: a controlled trial. J Rheumatol. 1990 Aug;17(8):1025-8.  

 
Adults with heart failure: Triodothyronine treatment 

1783. Holmager P, Schmidt U, Mark P, Andersen U, Dominguez H, Raymond I, Zerahn B, Nygaard B, Kistorp C, 
Faber J. Long-term L-Triiodothyronine (T3) treatment in stable systolic heart failure patients: a randomised, 
double-blind, cross-over, placebo-controlled intervention study. Clin Endocrinol (Oxf). 2015 Dec;83(6):931-
7.  

1784. Pingitore A, Galli E, Barison A, Iervasi A, Scarlattini M, Nucci D, L'abbate A, Mariotti R, Iervasi G. Acute 
effects of triiodothyronine (T3) replacement therapy in patients with chronic heart failure and low-T3 
syndrome: a randomized, placebo-controlled study. J Clin Endocrinol Metab. 2008 Apr;93(4):1351-8.  

 
Adults with cardiac surgery Triiodothyronine treatment 

1785. Choi YS, Shim JK, Song JW, Song Y, Yang SY, Kwak YL. Efficacy of perioperative oral triiodothyronine 
replacement therapy in patients undergoing off-pump coronary artery bypass grafting. J Cardiothorac Vasc 
Anesth. 2013 Dec;27(6):1218-23.  

1786. Choi YS, Kwak YL, Kim JC, Chun DH, Hong SW, Shim JK. Peri-operative oral triiodothyronine 
replacement therapy to prevent postoperative low triiodothyronine state following valvular heart surgery. 
Anaesthesia. 2009 Aug;64(8):871-7.  

1787. Magalhães AP, Gus M, Silva LB, Schaan BD. Oral triiodothyronine for the prevention of thyroid hormone 
reduction in adult valvular cardiac surgery. Braz J Med Biol Res. 2006 Jul;39(7):969-78.  

1788. Sirlak M, Yazicioglu L, Inan MB, Eryilmaz S, Tasoz R, Aral A, Ozyurda U. Oral thyroid hormone 
pretreatment in left ventricular dysfunction. Eur J Cardiothorac Surg. 2004 Oct;26(4):720-5.  

1789. Güden M, Akpinar B, Sagğbaş E, Sanisoğlu I, Cakali E, Bayindir O. Effects of intravenous triiodothyronine 
during coronary artery bypass surgery. Asian Cardiovasc Thorac Ann. 2002 Sep;10(3):219-22.  

1790. Mullis-Jansson SL, Argenziano M, Corwin S, Homma S, Weinberg AD, Williams M, Rose EA, Smith CR. A 
randomized double-blind study of the effect of triiodothyronine on cardiac function and morbidity after 
coronary bypass surgery. J Thorac Cardiovasc Surg. 1999 Jun;117(6):1128-34.  

 



90 
 

1791. Klemperer JD, Klein IL, Ojamaa K, Helm RE, Gomez M, Isom OW, Krieger KH. Triiodothyronine therapy 
lowers the incidence of atrial fibrillation after cardiac operations. Ann Thorac Surg. 1996 May;61(5):1323-7; 
discussion 1328-9. 

1792. Bennett-Guerrero E, Jimenez JL, White WD, D'Amico EB, Baldwin BI, Schwinn DA. Cardiovascular effects 
of intravenous triiodothyronine in patients undergoing coronary artery bypass graft surgery. A randomized, 
double-blind, placebo-controlled trial. Duke T3 study group. JAMA. 1996 Mar 6;275(9):687-92.  

1793. Klemperer JD, Klein I, Gomez M, Helm RE, Ojamaa K, Thomas SJ, Isom OW, Krieger K. Thyroid hormone 
treatment after coronary-artery bypass surgery. N Engl J Med. 1995 Dec 7;333(23):1522-7.  

1794. Vavouranakis I, Sanoudos G, Manios A, Kalogeropoulou K, Sitaras K, Kokkinos C. Triiodothyronine 
administration in coronary artery bypass surgery: effect on hemodynamics. J Cardiovasc Surg (Torino). 
1994 Oct;35(5):383-9.  

1795. Teiger E, Menasché P, Mansier P, Chevalier B, Lajeunie E, Bloch G, Piwnica A. Triiodothyronine therapy 
in open-heart surgery: from hope to disappointment. Eur Heart J. 1993 May;14(5):629-33. PubMed PMID: 
8389710. 

1796. Novitzky D, Cooper DK, Barton CI, Greer A, Chaffin J, Grim J, Zuhdi N. Triiodothyronine as an inotropic 
agent after open heart surgery. J Thorac Cardiovasc Surg. 1989 Nov;98(5 Pt 2):972-7; discussion 977-8.  

 
Patients with asthma: Triiodothyronine treatment 

1797. Hollingsworth HM, Pratter MR, Dubois JM, Braverman LE, Irwin RS. Effect of triiodothyronine-induced 
thyrotoxicosis on airway hyperresponsiveness. J Appl Physiol (1985). 1991 Aug;71(2):438-44.  

 
Adults with kidney failure and/oronhemodialysis: Thyroxine treatment  
1798. Acker CG, Singh AR, Flick RP, Bernardini J, Greenberg A, Johnson JP. A trial of thyroxine in acute renal 

failure. Kidney Int. 2000 Jan;57(1):293-8.  
1799. Bommer C, Werle E, Walter-Sack I, Keller C, Gehlen F, Wanner C, Nauck M, März W, Wieland H, 

Bommer J. D-thyroxine reduces lipoprotein(a) serum concentration in dialysis patients. J Am Soc Nephrol. 
1998 Jan;9(1):90-6 

 
Patients with burn injury: Triodothyronine treatment 

1800. Becker RA, Vaughan GM, Ziegler MG, Seraile LG, Goldfarb IW, Mansour EH, McManus WF, Pruitt BA Jr, 
Mason AD Jr. Hypermetabolic low triiodothyronine syndrome of burn injury. Crit Care Med. 1982 
Dec;10(12):870-5 

 
Female patients with premenstrual syndrome: Triodothyronine treatment 

1801. Schmidt PJ, Grover GN, Roy-Byrne PP, Rubinow DR. Thyroid function in women with premenstrual 
syndrome. J Clin Endocrinol Metab. 1993 Mar;76(3):671-4.  

1802. Nikolai TF, Mulligan GM, Gribble RK, Harkins PG, Meier PR, Roberts RC. Thyroid function and treatment 
in premenstrual syndrome. J Clin Endocrinol Metab. 1990 Apr;70(4):1108-13.  

 
Female patients with infertility and with subclinical hypothyroidism  or thyroid  antibody positvity 
undergoing In vitro fertilization: thyroxine treatment 

1803. Abdel Rahman AH1, Aly Abbassy H, Abbassy AA. Improved in vitro fertilization outcomes after treatment 
of subclinical hypothyroidism in infertile women. Endocr Pract. 2010 Sep-Oct;16(5):792-7. 

1804. Negro R, Mangieri T, Coppola L, Presicce G, Casavola EC, Gismondi R, Locorotondo G, Caroli P, 
Pezzarossa A, Dazzi D, Hassan H. Levothyroxine treatment in thyroid peroxidase antibody-positive 
women undergoing assisted reproduction technologies: a prospective study. Hum Reprod. 2005 
Jun;20(6):1529-33.  

 
Female patients with infertility: thyroid extract treatment 

1805. Naficy H, Behjatnia Y. The effect of thyroid extract on luteal phase deficiency. Acta Med Iran. 1975;18(1-
2):55-60. 

 
Brain dead organ donors: Triiodothyronine treatment 

1806. Sharpe MD, van Rassel B, Haddara W. Oral and intravenous thyroxine (T4) achieve comparable serum 
levels for hormonal resuscitation protocol in organ donors: a randomized double-blinded study. Can J 
Anaesth. 2013 Oct;60(10):998-1002.  

1807. James SR, Ranasinghe AM, Venkateswaran R, McCabe CJ, Franklyn JA, Bonser RS.  The effects of 
acute triiodothyronine therapy on myocardial gene expression in brain stem dead cardiac donors. J Clin 
Endocrinol Metab. 2010 Mar;95(3):1338-43.   



91 
 

1808. Goarin JP, Cohen S, Riou B, Jacquens Y, Guesde R, Le Bret F, Aurengo A, Coriat P. The effects of 
triiodothyronine on hemodynamic status and cardiac function in potential heart donors. Anesth Analg. 1996 
Jul;83(1):41-7.  

1809. Mariot J, Jacob F, Voltz C, Perrier JF, Strub P. Value of hormonal treatment with triiodothyronine and 
cortisone in brain dead patients. Ann Fr Anesth Reanim. 1991;10(4):321-8 

 
Patients on anti-epileptics: Thyroxine treatment   

1810. Tiihonen M, Liewendahl K, Waltimo O, Ojala M, Välimäki M. Thyroid status of patients receiving long-term 
anticonvulsant therapy assessed by peripheral parameters: a placebo-controlled thyroxine therapy trial. 
Epilepsia. 1995 Nov;36(11):1118-25.  

1811. Angervo M, Tiihonen M, Leinonen P, Välimäki M, Seppälä M. Thyroxine treatment increases circulating 
levels of insulin-like growth factor binding protein-1: a placebo-controlled study. Clin Endocrinol (Oxf). 1993 
May;38(5):547-51.  

 
Elderly patients with dementia: Triiodothyronine treatment 

1812. Mori T, Inoue D, Kosugi S, Miyamoto M, Nishino K, Sagawa H, Akamizu T, Yokota T, Nakamura H, 
Namikawa M, et al. Effects of low dose L-triiodothyronine administration on mental, behavioural and 
thyroid states in elderly subjects. Endocrinol Jpn. 1988 Aug;35(4):585-92.  

 
Patients with depression and subclinical hypothyroidisim: Thyroxine treatment 

1813. Najafi L, Malek M, Hadian A, Ebrahim Valojerdi A, Khamseh ME, Aghili R. Depressive symptoms in 
patients with subclinical hypothyroidism--the effect of treatment with levothyroxine: a double-blind 
randomized clinical trial. Endocr Res. 2015;40(3):121-6.  

1814. Reuters VS, Almeida Cde P, Teixeira Pde F, Vigário Pdos S, Ferreira MM, Castro CL, Brasil MA, Costa 
AJ, Buescu A, Vaisman M. Effects of subclinical hypothyroidism treatment on psychiatric symptoms, 
muscular complaints, and quality of life. Arq Bras Endocrinol Metabol. 2012 Mar;56(2):128-36.  

 
Patients with depression: Triiodothyronine treatment 

1815. Loosen PT, Garbutt JC, Dew B, Prange AJ. Pituitary sensitivity to thyroid hormones in depressed patients. 
Pharmacopsychiatry. 1987 May;20(3):85-9 

 
Female patients with positive thyroid antibodies: thyroxine treatment to prevent postnatal depression 

1816. Harris B, Oretti R, Lazarus J, Parkes A, John R, Richards C, Newcombe R, Hall R. Randomised trial of 
thyroxine to prevent postnatal depression in thyroid-antibody-positive women. Br J Psychiatry. 2002 
Apr;180:327-30.  

 
Patients with depression on antidepressants: Addition of triidothyronine treatment 

1817. Abulseoud OA, Gitlin M, Altshuler L, Frye MA.  Baseline thyroid indices and the subsequent response to 
citalopram treatment, a pilot study. Brain Behav. 2013 Mar;3(2):89-94. 

1818. Cooper-Kazaz R, van der Deure WM, Medici M, Visser TJ, Alkelai A, Glaser B, Peeters RP, Lerer B. 
Preliminary evidence that a functional polymorphism in type 1 deiodinase is associated with enhanced 
potentiation of the antidepressant effect of sertraline by triiodothyronine. J Affect Disord. 2009 Jul;116(1-
2):113-6.  

1819. Posternak M, Novak S, Stern R, Hennessey J, Joffe R, Prange A Jr, Zimmerman M. A pilot effectiveness 
study: placebo-controlled trial of adjunctive L-triiodothyronine (T3) used to accelerate and potentiate the 
antidepressant response. Int J Neuropsychopharmacol. 2008 Feb;11(1):15-25.  

1820. Joffe RT, Sokolov ST, Levitt AJ. Lithium and triiodothyronine augmentation of antidepressants. Can J 
Psychiatry. 2006 Oct;51(12):791-3.  

1821. Appelhof BC, Brouwer JP, van Dyck R, Fliers E, Hoogendijk WJ, Huyser J, Schene AH, Tijssen JG, 
Wiersinga WM. Triiodothyronine addition to paroxetine inthe treatment of major depressive disorder. J Clin 
Endocrinol Metab. 2004 Dec;89(12):6271-6.  

1822. Joffe RT, Singer W, Levitt AJ, MacDonald C. A placebo-controlled comparison of lithium and 
triiodothyronine augmentation of tricyclic antidepressants in unipolar refractory depression. Arch Gen 
Psychiatry. 1993 May;50(5):387-93. 

1823. Souche A, Baumann P, Koeb L, Thermoz P, Azorin JM, Dufour H. [Treatment of depression by a 
combination of clomipramine and triiodothyronine]. Encephale. 1991 Jan-Feb;17(1):37-42.  

1824. Garlow SJ, Dunlop BW, Ninan PT, Nemeroff CB. The combination of triiodothyronine (T3) and sertraline is 
not superior to sertraline monotherapy in the treatment of major depressive disorder. J Psychiatr Res. 
2012 Nov;46(11):1406-13.  

 



92 
 

Patients on antidepressant theray + T3 or thyroxine 

1825. Levitt AJ, Wesson VA, Joffe RT. Impact of suppression of thyroxine on folate status during acute 
antidepressant therapy. Psychiatry Res. 1998 Jun 15;79(2):123-9.  

 
 
Patients with schizophrenia: Triiodothyronine treatment 

1826. Steibliene V, Bunevicius A, Savickas A, Prange AJ Jr, Nemeroff CB, Bunevicius R. Triiodothyronine 
accelerates and enhances the antipsychotic effect of risperidone in acute schizophrenia. J Psychiatr Res. 
2016 Feb;73:9-16.  

 
 
Patients with alopecia areata: Topical triiodothyronine 

1827. Nasiri S, Haghpanah V, Taheri E, Heshmat R, Larijani B, Saeedi M. Hair regrowth with topical 
triiodothyronine ointment in patients with alopecia areata: a double-blind, randomized pilot clinical trial of 
efficacy. J Eur Acad Dermatol Venereol. 2012 May;26(5):654-6.  

 
 
Thyroid hormone analog D-thyroxine 

 
Adults with heart failure: Thyroxine treatment 

1828. Moruzzi P, Doria E, Agostoni PG. Medium-term effectiveness of L-thyroxine treatment in idiopathic dilated 
cardiomyopathy. Am J Med. 1996 Nov;101(5):461-7.  

1829. Moruzzi P, Doria E, Agostoni PG, Capacchione V, Sganzerla P. Usefulness of L-thyroxine to improve 
cardiac and exercise performance in idiopathic dilated cardiomyopathy. Am J Cardiol. 1994 Feb 
15;73(5):374-8.  

 
Adults with dyslipidemia: D-thyroxine treatment 

1830. Hempel RD, Müller G, Burchardt U. D-thyroxin in the therapy of type IIa and  IIb hyperlipoproteinemias. Z 
Gesamte Inn Med. 1977 Jun 1;32(11):suppl 175-6. 

1831. Schwartzkopff W, Russ E. Comparative studies of the lipid-lowering activity of etiroxate hydrochloride and 
dextrothyroxine. MMW Munch Med  Wochenschr. 1975 May 9;117(19):827-30. 

 
Adults with coronary heart disease: D-thyroxine treatment 

1832. Ramírez EA, García Pont PH, Alvarado Norat F. A 5 year double blind controlled clinical trial of D--
thyroxine on euthyroid coronary subjects. Final report. Bol Asoc Med P R. 1972 Apr;64(4):64-73. 

 
Adults with hemorrhagic stroke: D-thyroxine treatment 

1833. Ma J, Yang X, Yin H, Wang Y, Chen H, Liu C, Han G, Gao F. Effect of thyroid hormone replacement 
therapy on cognition in long-term survivors of aneurysmal subarachnoid hemorrhage. Exp Ther Med. 2015 
Jul;10(1):369-373.  

 
Adults with sclerodermia: D-thyroxine treatment (not efficient) 

1834. Winkelmann RK, Kierland RR, Perry HO, Muller SA. Treatment of scleroderma with sodium 
dextrothyroxine. Arch Dermatol. 1965 Jan;91:66-9. 

 
 
Children 

 
Fanconi anemia syndrome- children: Thyroxine treatment for growth stimulation 

1835. Eyal O, Blum S, Mueller R, Smith FO, Rose SR. Improved growth velocity during thyroid hormone therapy 
in children with Fanconi anemia and borderline thyroid function. Pediatr Blood Cancer. 2008 
Nov;51(5):652-6.  

 
Attention deficit disorder – children: Triiodothyronine treatment 



93 
 

1836. Weiss RE, Stein MA, Refetoff S. Behavioral effects of liothyronine (L-T3) in children with attention deficit 
hyperactivity disorder in the presence and absence of resistance to thyroid hormone. Thyroid. 1997 
Jun;7(3):389-93.  

 
Autism – children: Triiodothyronine treatment 

1837. Campbell M, Small AM, Hollander CS, Korein J, Cohen IL, Kalmijn M, Ferris S. A controlled crossover 
study of triiodothyronine in autistic children. J Autism Child Schizophr. 1978 Dec;8(4):371-81. 

 
Down syndrome - children 

1838. Marchal JP, Maurice-Stam H, Ikelaar NA, Klouwer FC, Verhorstert KW, Witteveen ME, Houtzager BA, 
Grootenhuis MA, van Trotsenburg AS. Effects of early thyroxine treatment on development and growth at 
age 10.7 years: follow-up of a randomized  placebo-controlled trial in children with Down's syndrome. J 
Clin Endocrinol Metab. 2014 Dec;99(12):E2722-9. 

1839. van Trotsenburg AS, Smit BJ, Koelman JH, Dekker-van der Sloot M, Ridder JC, Tijssen JG, de Vijlder JJ, 
Vulsma T. Median nerve conduction velocity and central conduction time measured with somatosensory 
evoked potentials in thyroxine-treated infants with Down syndrome. Pediatrics. 2006 Sep;118(3):e825-32.  

1840. van Trotsenburg AS, Kempers MJ, Endert E, Tijssen JG, de Vijlder JJ, Vulsma T. Trisomy 21 causes 
persistent congenital hypothyroidism presumably of thyroidal origin. Thyroid. 2006 Jul;16(7):671-80.  

1841. van Trotsenburg AS, Vulsma T, van Rozenburg-Marres SL, van Baar AL, Ridder JC, Heymans HS, Tijssen 
JG, de Vijlder JJ. The effect of thyroxine treatment started in the neonatal period on development and 
growth of two-year-old Down syndrome children: a randomized clinical trial. J Clin Endocrinol Metab. 2005 
Jun;90(6):3304-11.  

1842. Tirosh E, Taub Y, Scher A, Jaffe M, Hochberg Z. Short-term efficacy of thyroid hormone supplementation 
for patients with Down syndrome and low-borderline thyroid function. Am J Ment Retard. 1989 
May;93(6):652-6.  

 
Pre-term infants: Thyroxine treatment 

1843. van Wassenaer-Leemhuis A, Ares S, Golombek S, Kok J, Paneth N, Kase J, LaGamma EF. Thyroid 
hormone supplementation in preterm infants born before 28 weeks gestational age and 
neurodevelopmental outcome at age 36 months. Thyroid. 2014 Jul;24(7):1162-9.  

1844. Ng SM, Turner MA, Gamble C, Didi M, Victor S, Atkinson J, Sluming V, Parkes LM, Tietze A, Abernethy 
LJ, Weindling AM. Effect of thyroxine on brain microstructure in extremely premature babies: magnetic 
resonance imaging findings in the TIPIT study. Pediatr Radiol. 2014 Aug;44(8):987-96.  

1845. van Wassenaer AG, Briët JM, van Baar A, Smit BJ, Tamminga P, de Vijlder JJ, Kok JH. Free thyroxine 
levels during the first weeks of life and neurodevelopmental outcome until the age of 5 years in very 
preterm infants. Pediatrics.2002 Sep;110(3):534-9. 

1846. Briët JM, van Wassenaer AG, Dekker FW, de Vijlder JJ, van Baar A, Kok JH. Neonatal thyroxine 
supplementation in very preterm children: developmental outcome evaluated at early school age. 
Pediatrics. 2001 Apr;107(4):712-8.  

1847. Smith LM, Leake RD, Berman N, Villanueva S, Brasel JA. Postnatal thyroxine supplementation in infants 
less than 32 weeks' gestation: effects on pulmonary morbidity. J Perinatol. 2000 Oct-Nov;20(7):427-31.  

1848. Briët JM, van Wassenaer AG, van Baar A, Dekker FW, Kok JH. Evaluation of the effect of thyroxine 
supplementation on behavioural outcome in very preterm infants. Dev Med Child Neurol. 1999 
Feb;41(2):87-93.  

1849. Van Wassenaer AG, Kok JH, Briët JM, Pijning AM, de Vijlder JJ. Thyroid function in very preterm 
newborns: possible implications. Thyroid. 1999 Jan;9(1):85-91.  

1850. van Wassenaer AG, Kok JH, Dekker FW, Endert E, de Vijlder JJ. Thyroxine administration to infants of 
less than 30 weeks gestational age decreases plasma tri-iodothyronine concentrations. Eur J Endocrinol. 
1998 Nov;139(5):508-15. 

1851. Smit BJ, Kok JH, de Vries LS, van Wassenaer AG, Dekker FW, Ongerboer de Visser BW. Somatosensory 
evoked potentials in very preterm infants in relation to L-thyroxine supplementation. Pediatrics. 1998 
May;101(5):865-9.  

1852. Smit BJ, Kok JH, de Vries LS, van Wassenaer AG, Dekker FW, Ongerboer de Visser BW. Motor nerve 
conduction velocity in very preterm infants in relation to L-thyroxine supplementation. J Pediatr. 1998 
Jan;132(1):64-9.  

1853. van Wassenaer AG, Kok JH, de Vijlder JJ, Briët JM, Smit BJ, Tamminga P, van Baar A, Dekker FW, 
Vulsma T. Effects of thyroxine supplementation on neurologic development in infants born at less than 30 
weeks' gestation. N Engl J Med. 1997 Jan 2;336(1):21-6.  

1854. Van Wassenaer AG, Kok JH, Briët JM, van Baar AL, de Vijlder JJ. Thyroid function in preterm newborns; is 
T4 treatment required in infants < 27 weeks'gestational age? Exp Clin Endocrinol Diabetes. 1997;105 
Suppl 4:12-8.  

1855. Chowdhry P, Scanlon JW, Auerbach R, Abbassi V. Results of  double-blind study of thyroid replacement in 
very low-birth-weight premature infants with hypothyroxinemia. Pediatrics. 1984 Mar;73(3):301-5 

 



94 
 

Pre-term infants: Triiodothyronine or thyroxine treatment 

1856. La Gamma EF, van Wassenaer AG, Ares S, Golombek SG, Kok JH, Quero J, Hong T,  Rahbar MH, de 
Escobar GM, Fisher DA, Paneth N. Phase 1 trial of 4 thyroid hormone regimens for transient 
hypothyroxinemia in neonates of <28 weeks' gestation. Pediatrics. 2009 Aug;124(2):e258-68.  

1857. Valerio PG, van Wassenaer AG, de Vijlder JJ, Kok JH. A randomized, masked study of triiodothyronine 
plus thyroxine administration in preterm infants less than 28 weeks of gestational age: hormonal and 
clinical effects. Pediatr Res. 2004 Feb;55(2):248-53.  

 
Children undergoing heart surgery for congenitql heart disease 

1858. Marwali EM, Boom CE, Sakidjan I, Santoso A, Fakhri D, Kartini A, Kekalih A, Schwartz SM, Haas NA. Oral 
triiodothyronine normalizes triiodothyronine levels after surgery for pediatric congenital heart disease*. 
Pediatr Crit Care Med. 2013 Sep;14(7):701-8.  

1859. Portman MA, Slee A, Olson AK, Cohen G, Karl T, Tong E, Hastings L, Patel H, Reinhartz O, Mott AR, 
Mainwaring R, Linam J, Danzi S; TRICC Investigators.. Triiodothyronine Supplementation in Infants and 
Children Undergoing Cardiopulmonary Bypass (TRICC): a multicenter placebo-controlled randomized trial: 
age analysis. Circulation. 2010 Sep 14;122(11 Suppl):S224-33.  

1860. Mackie AS, Booth KL, Newburger JW, Gauvreau K, Huang SA, Laussen PC, DiNardo JA, del Nido PJ, 
Mayer JE Jr, Jonas RA, McGrath E, Elder J, Roth SJ. A randomized, double-blind, placebo-controlled pilot 
trial of triiodothyronine in neonatal heart surgery. J Thorac Cardiovasc Surg. 2005 Sep;130(3):810-6.  

1861. Portman MA, Fearneyhough C, Ning XH, Duncan BW, Rosenthal GL, Lupinetti FM. Triiodothyronine 
repletion in infants during cardiopulmonary bypass for congenital heart disease. J Thorac Cardiovasc 
Surg. 2000 Sep;120(3):604-8.  

1862. Mainwaring RD, Capparelli E, Schell K, Acosta M, Nelson JC. Pharmacokinetic evaluation of 
triiodothyronine supplementation in children after modified Fontan procedure. Circulation. 2000 Mar 
28;101(12):1423-9 

 
Melatonin: 147 placebo-controlled studies on the effect of melatonin on sleep (130 in adults): 110 placebo-
controlled studies where a significant beneficial effect of melatonin on sleep in adults was observed and 17 in 
children: the beneficial effect mainly consists in a shortening of the time to fall asleep (quicker sleep onset) and a 
profound muscle relaxation, rarely an improvement of the REM or deep sleep  

 
Adults 
1863. Chojnacki C, Walecka-Kapica E, Klupinska G, Pawlowicz M, Blonska A, Chojnacki  J. Effects of fluoxetine 

and melatonin on mood, sleep quality and body mass index in postmenopausal women. J Physiol 
Pharmacol. 2015 Oct;66(5):665-71. OK 

1864. Madsen MT, Hansen MV, Andersen LT, Hageman I, Rasmussen LS, Bokmand S, Rosenberg J, Gögenur I. 
Effect of Melatonin on Sleep in the Perioperative Period after Breast Cancer Surgery: A Randomized, 
Double-Blind, Placebo-Controlled Trial. J Clin Sleep Med. 2015 Sep 14. pii: jc-00009-15.  

1865. Leonardo-Mendonça RC, Martinez-Nicolas A, de Teresa Galván C, Ocaña-Wilhelmi J, Rusanova I, 
Guerra-Hernández E, Escames G, Acuña-Castroviejo D. The benefits of four weeks of melatonin treatment 
on circadian patterns in resistance-trained athletes. Chronobiol Int. 2015;32(8):1125-34.  

1866. Huang HW, Zheng BL, Jiang L, Lin ZT, Zhang GB, Shen L, Xi XM. Effect of oral  melatonin and wearing 
earplugs and eye masks on nocturnal sleep in healthy subjects in a simulated intensive care unit 
environment: which might be a more promising strategy for ICU sleep deprivation? Crit Care. 2015 Mar 
19;19:124.  

1867. Roth T, Nir T, Zisapel N. Prolonged release melatonin for improving sleep in totally blind subjects: a pilot 
placebo-controlled multicenter trial. Nat Sci Sleep. 2015 Jan 29;7:13-23. 

1868. Hansen MV, Madsen MT, Andersen LT, Hageman I, Rasmussen LS, Bokmand S, Rosenberg J, Gögenur I. 
Effect of Melatonin on Cognitive Function and Sleep in relation to Breast Cancer Surgery: A Randomized, 
Double-Blind, Placebo-Controlled Trial. Int J Breast Cancer. 2014;2014:416531. (Melatonin increased 
sleep efficiency and total sleep time but did not affect cognitive function.)  

1869. Wade AG, Farmer M, Harari G, Fund N, Laudon M, Nir T, Frydman-Marom A, Zisapel N. Add-on 
prolonged-release melatonin for cognitive function and sleep in mild to moderate Alzheimer's disease: a 6-
month, randomized, placebo-controlled, multicenter trial. Clin Interv Aging. 2014 Jun 18;9:947-61.  

1870. Spong J, Kennedy GA, Tseng J, Brown DJ, Armstrong S, Berlowitz DJ. Sleep disruption in tetraplegia: a 
randomised, double-blind, placebo-controlled crossover trial of 3 mg melatonin. Spinal Cord. 2014 
Aug;52(8):629-34. 

1871. Chen WY, Giobbie-Hurder A, Gantman K, Savoie J, Scheib R, Parker LM, Schernhammer ES. A 
randomized, placebo-controlled trial of melatonin on breast cancer survivors: impact on sleep, mood, and 
hot flashes. Breast Cancer Res Treat. 2014 Jun;145(2):381-8. doi: 10.1007/s10549-014-2944-4 

1872. Burke TM, Markwald RR, Chinoy ED, Snider JA, Bessman SC, Jung CM, Wright KP Jr. Combination of 
light and melatonin time cues for phase advancing the human circadian clock. Sleep. 2013 Nov 
1;36(11):1617-24 



95 
 

1873. Schwertner A, Conceição Dos Santos CC, Costa GD, Deitos A, de Souza A, de Souza IC, Torres IL, da 
Cunha Filho JS, Caumo W. Efficacy of melatonin in the treatment of endometriosis: a phase II, 
randomized, double-blind, placebo-controlled trial. Pain. 2013 Jun;154(6):874-81 (the treatment reduced 
daily pain scores by 39.80% (95% confidence interval [CI] 12.88-43.01%) and dysmenorrhea by 38.01% 
(95% CI 15.96-49.15%). Melatonin improved sleep quality, reduced the risk of using an analgesic by 80%, 
and reduced BNDF levels independently of its effect on pain. This)  

1874. Saxvig IW, Wilhelmsen-Langeland A, Pallesen S, Vedaa O, Nordhus IH, Bjorvatn  B. A randomized 
controlled trial with bright light and melatonin for delayed sleep phase disorder: effects on subjective and 
objective sleep. Chronobiol Int.  2014 Feb;31(1):72-86. (adolescents and youing adults) 

1875. Wilhelmsen-Langeland A, Saxvig IW, Pallesen S, Nordhus IH, Vedaa Ø, Lundervold AJ, Bjorvatn B. A 
randomized controlled trial with bright light and melatonin for the treatment of delayed sleep phase 
disorder: effects on subjective and objective sleepiness and cognitive function. J Biol Rhythms. 2013 
Oct;28(5):306-21. (adolescents and young adults)  

1876. Edalat-Nejad M, Haqhverdi F, Hossein-Tabar T, Ahmadian M. Melatonin improves  sleep quality in 
hemodialysis patients. Indian J Nephrol. 2013 Jul;23(4):264-9.  

1877. Spong J, Kennedy GA, Brown DJ, Armstrong SM, Berlowitz DJ. Melatonin supplementation in patients with 
complete tetraplegia and poor sleep. Sleep Disord. 2013;2013:128197. 

1878. Russcher M, Koch BC, Nagtegaal JE, van Ittersum FJ, Pasker-de Jong PC, Hagen EC, van Dorp WT, 
Gabreëls B, Wildbergh TX, van der Westerlaken MM, Gaillard CA, Ter Wee PM. Long-term effects of 
melatonin on quality of life and sleep in haemodialysis patients (Melody study): a randomized controlled 
trial. Br J Clin Pharmacol. 2013 Nov;76(5):668-79. (Considering sleep, at 3 months sleep efficiency and 
actual sleep time had improved with melatonin compared with placebo on haemodialysis days (difference 
7.6%, 95% CI 0.77, 14.4 and 49 min, 95% CI 2.1, 95.9, respectively). At 12 months none of the sleep 
parameters differed significantly from placebo)  

1879. Halvani A, Mohsenpour F, Nasiriani K. Evaluation of exogenous melatonin administration in improvement 
of sleep quality in patients with chronic obstructive pulmonary disease. Tanaffos. 2013;12(2):9-15 

1880. Vidor LP, Torres IL, Custódio de Souza IC, Fregni F, Caumo W. Analgesic and sedative effects of 
melatonin in temporomandibular disorders: a double-blind, randomized, parallel-group, placebo-controlled 
study. J Pain Symptom Manage. 2013 Sep;46(3):422-32 

1881. Scheer FA, Morris CJ, Garcia JI, Smales C, Kelly EE, Marks J, Malhotra A, Shea SA. Repeated melatonin 
supplementation improves sleep in hypertensive patients treated with beta-blockers: a randomized 
controlled trial. Sleep. 2012 Oct 1;35(10):1395-402.  

1882. Crowley SJ, Eastman CI. Melatonin in the afternoons of a gradually advancing  sleep schedule enhances 
the circadian rhythm phase advance. Psychopharmacology (Berl). 2013 Feb;225(4):825-37. doi: 
10.1007/s00213-012-2869-8. 

1883. Lemoine P, Wade AG, Katz A, Nir T, Zisapel N. Efficacy and safety of prolonged-release melatonin for 
insomnia in middle-aged and elderly patients with hypertension: a combined analysis of controlled clinical 
trials. Integr Blood Press Control. 2012;5:9-17.  

1884. Garfinkel D, Zorin M, Wainstein J, Matas Z, Laudon M, Zisapel N. Efficacy and safety of prolonged-release 
melatonin in insomnia patients with diabetes: a randomized, double-blind, crossover study. Diabetes 
Metab Syndr Obes. 2011;4:307-13. (Diabetes Following 5 months of prolonged-release melatonin 
treatment, mean HbA1c (±standard deviation) was significantly lower than at baseline (9.13% ± 1.55% 
versus 8.47% ± 1.67%, respectively, P = 0.005).)  

1885. Wade AG, Crawford G, Ford I, McConnachie A, Nir T, Laudon M, Zisapel N. Prolonged release melatonin 
in the treatment of primary insomnia: evaluation of the age cut-off for short- and long-term response. Curr 
Med Res Opin. 2011 Jan;27(1):87-98. (single-blind study)  

1886. Paul MA, Gray GW, Lieberman HR, Love RJ, Miller JC, Trouborst M, Arendt J. Phase advance with 
separate and combined melatonin and light treatment. Psychopharmacology (Berl). 2011 Mar;214(2):515-
23.  

1887. Wade AG, Ford I, Crawford G, McConnachie A, Nir T, Laudon M, Zisapel N. Nightly treatment of primary 
insomnia with prolonged release melatonin for 6 months: a randomized placebo controlled trial on age and 
endogenous melatonin as  predictors of efficacy and safety. BMC Med. 2010 Aug 16;8:51. (short- and 
long-term efficacy and safety of PRM in elderly insomnia patients.)  

1888. Kunz D, Mahlberg R. A two-part, double-blind, placebo-controlled trial of exogenous melatonin in REM 
sleep behaviour disorder. J Sleep Res. 2010 Dec;19(4):591-6. 

1889. Burgess HJ, Revell VL, Molina TA, Eastman CI. Human phase response curves to  three days of daily 
melatonin: 0.5 mg versus 3.0 mg. J Clin Endocrinol Metab. 2010 Jul;95(7):3325-31.  

1890. Borazan H, Tuncer S, Yalcin N, Erol A, Otelcioglu S. Effects of preoperative oral melatonin medication on 
postoperative analgesia, sleep quality, and sedation in patients undergoing elective prostatectomy: a 
randomized clinical trial. J Anesth. 2010 Apr;24(2):155-60.  

1891. Rahman SA, Kayumov L, Shapiro CM. Antidepressant action of melatonin in the treatment of Delayed 
Sleep Phase Syndrome. Sleep Med. 2010 Feb;11(2):131-6(Melatonin treatment significantly reduced 
depression scores in the depressed patients as measured by the CES-D and Hamilton Depression Rating 
Scale--17. Melatonin treatment improved sleep continuity in both group) 

1892. de Castro-Silva C, de Bruin VM, Cunha GM, Nunes DM, Medeiros CA, de Bruin PF. Melatonin improves 
sleep and reduces nitrite in the exhaled breath condensate in cystic fibrosis--a randomized, double-blind 
placebo-controlled study. J Pineal Res. 2010 Jan;48(1):65-71.  



96 
 

1893. Braam W, Didden R, Maas AP, Korzilius H, Smits MG, Curfs LM. Melatonin decreases daytime challenging 
behaviour in persons with intellectual disability and chronic insomnia. J Intellect Disabil Res. 2010 Jan 
1;54(1):52-9. 

1894. Rahman SA, Kayumov L, Shapiro CM. Antidepressant action of melatonin in the treatment of Delayed 
Sleep Phase Syndrome. Sleep Med. 2010 Feb;11(2):131-136 

1895. Luthringer R, Muzet M, Zisapel N, Staner L. The effect of prolonged-release melatonin on sleep measures 
and psychomotor performance in elderly patients with insomnia. Int Clin Psychopharmacol. 2009 
Sep;24(5):239-49 

1896. Van Den Heuvel CJ, Kennaway DJ, Dawson D. Effects of daytime melatonin infusion in young adults. Am J 
Physiol. 1998 Jul;275(1 Pt 1):E19-26  

1897. Lushington K, Pollard K, Lack L, Kennaway DJ, Dawson D. Daytime melatonin administration in elderly 
good and poor sleepers: effects on core body temperature and sleep latency. Sleep. 1997 
Dec;20(12):1135-44 

1898. Mishima K, Satoh K, Shimizu T, Hishikawa Y. Hypnotic and hypothermic action of daytime-administered 
melatonin. Psychopharmacology (Berl). 1997 Sep;133(2):168-71  

1899. Krauchi K, Cajochen C, Wirz-Justice A. A relationship between heat loss and sleepiness: effects of 
postural change and melatonin administration. J Appl Physiol. 1997 Jul;83(1):134-9 

1900. Hughes RJ, Badia P. Sleep-promoting and hypothermic effects of daytime melatonin administration in 
humans. Sleep. 1997 Feb;20(2):124-31 

1901. Reid K, Van den Heuvel C, Dawson D. Day-time melatonin administration: effects on core temperature and 
sleep onset latency. J Sleep Res. 1996 Sep;5(3):150-4 

1902. Nave R, Herer P, Haimov I, Shlitner A, Lavie P. Hypnotic and hypothermic effects of melatonin on daytime 
sleep in humans: lack of antagonism by flumazenil. Neurosci Lett. 1996 Aug 23;214(2-3):123-6 

1903. Cajochen C, Krauchi K, von Arx MA, Mori D, Graw P, Wirz-Justice A. Daytime melatonin administration 
enhances sleepiness and theta/alpha activity in the waking EEG. Neurosci Lett. 1996 Apr 5;207(3):209-13 

1904. Dijk DJ, Roth C, Landolt HP, Werth E, Aeppli M, Achermann P, Borbely AA. Melatonin effect on daytime 
sleep in men: suppression of EEG low frequency activity and enhancement of spindle frequency activity. 
Neurosci Lett. 1995 Dec 1;201(1):13-6 

1905. Deacon S, Arendt J. Melatonin-induced temperature suppression and its acute phase-shifting effects 
correlate in a dose-dependent manner in humans. Brain Res. 1995 Aug 7;688(1-2):77-85 

1906. Nave R, Iani C, Herer P, Gopher D, Lavie P. Residual effects of daytime administration of melatonin on 
performance relevant to flight. Behav Brain Res. 2002 Apr 1;131(1-2):87-95 

1907. Matsumoto M. The hypnotic effects of melatonin treatment on diurnal sleep in humans. Psychiatry Clin 
Neurosci. 1999 Apr;53(2):243-5  

1908. Gilbert SS, van den Heuvel CJ, Dawson D. Daytime melatonin and temazepam in young adult humans: 
equivalent effects on sleep latency and body temperatures. J Physiol. 1999 Feb 1;514 ( Pt 3):905-14 

1909. Rogers NL, Kennaway DJ, Dawson D. Neurobehavioral performance effects of daytime melatonin and 
temazepam administration. J Sleep Res. 2003 Sep;12(3):207-12 

1910. Deacon S, English J, Arendt J. Acute phase-shifting effects of melatonin associated with suppression of 
core body temperature in humans. Neurosci Lett. 1994 Aug 29;178(1):32-4  

1911. Dollins AB, Zhdanova IV, Wurtman RJ, Lynch HJ, Deng MH. Effect of inducing nocturnal serum melatonin 
concentrations in daytime on sleep, mood, body temperature, and performance. Proc Natl Acad Sci USA. 
1994 Mar 1;91(5):1824-8 

1912. Dollins AB, Lynch HJ, Wurtman RJ, Deng MH, Kischka KU, Gleason RE, Lieberman HR. Effect of 
pharmacological daytime doses of melatonin on human mood and performance. Psychopharmacology 
(Berl). 1993;112(4):490-6  

1913. Arendt J, Borbely AA, Franey C, Wright J. The effects of chronic, small doses of melatonin given in the late 
afternoon on fatigue in man: a preliminary study. Neurosci Lett. 1984 Apr 6;45(3):317-21 

1914. Wright J, Aldhous M, Franey C, English J, Arendt J. The effects of exogenous melatonin on endocrine 
function in man. Clin Endocrinol (Oxf). 1986 Apr;24(4):375-82 

1915. Harris AS, Burgess HJ, Dawson D. The effects of day-time exogenous melatonin administration on cardiac 
autonomic activity. J Pineal Res. 2001 Oct;31(3):199-205 

1916. Rajaratnam SM, Middleton B, Stone BM, Arendt J, Dijk DJ. Melatonin advances the circadian timing of 
EEG sleep and directly facilitates sleep without altering its duration in extended sleep opportunities in 
humans. J Physiol. 2004 Nov 15;561(Pt 1):339-51 

1917. Holmes AL, Gilbert SS, Dawson D. Melatonin and zopiclone: the relationship between sleep propensity 
and body temperature. Sleep. 2002 May 1;25(3):301-6  

1918. Paul MA, Gray G, Kenny G, Pigeau RA. Impact of melatonin, zaleplon, zopiclone, and temazepam on 
psychomotor performance. Aviat Space Environ Med. 2003 Dec;74(12):1263-70 

1919. Paul MA, Gray G, MacLellan M, Pigeau RA. Sleep-inducing pharmaceuticals: a comparison of melatonin, 
zaleplon, zopiclone, and temazepam. Aviat Space Environ Med. 2004 Jun;75(6):512-9 

1920. Wesensten NJ, Balkin TJ, Reichardt RM, Kautz MA, Saviolakis GA, Belenky G. Daytime sleep and 
performance following a zolpidem and melatonin cocktail. Sleep. 2005 Jan 1;28(1):93-103 

1921. Rajaratnam SM, Dijk DJ, Middleton B, Stone BM, Arendt J. Melatonin phase-shifts human circadian 
rhythms with no evidence of changes in the duration of endogenous melatonin secretion or the 24-hour 
production of reproductive hormones. J Clin Endocrinol Metab. 2003 Sep;88(9):4303-9. 



97 
 

1922. Nickelsen T, Demisch L, Demisch K, Radermacher B, Schoffling K. Influence of subchronic intake of 
melatonin at various times of the day on fatigue and hormonal levels: a placebo-controlled, double-blind 
trial. J Pineal Res. 1989;6(4):325-34  

1923. Tzischinsky O, Lavie P. Melatonin possesses time-dependent hypnotic effects. Sleep. 1994;17(7):638-45 
1924. Nave R, Peled R, Lavie P. Melatonin improves evening napping. Eur J Pharmacol. 1995 Mar 6;275(2):213-

6  
1925. Stone BM, Turner C, Mills SL, Nicholson AN. Hypnotic activity of melatonin. Sleep. 2000 Aug 1;23(5):663-  
1926. Zhdanova IV, Wurtman RJ, Lynch HJ, Ives JR, Dollins AB, Morabito C, Matheson JK, Schomer DL.Sleep-

inducing effects of low doses of melatonin ingested in the evening. Clin Pharmacol Ther. 1995 
May;57(5):552-8  

1927. Zhdanova IV, Wurtman RJ, Morabito C, Piotrovska VR, Lynch HJ. Effects of low oral doses of melatonin, 
given 2-4 hours before habitual bedtime, on sleep in normal young humans. Sleep. 1996 Jun;19(5):423-31  

1928. Waldhauser F, Saletu B, Trinchard-Lugan I. Sleep laboratory investigations on hypnotic properties of 
melatonin. Psychopharmacology (Berl). 1990;100(2):222-6 

1929. Seabra ML, Bignotto M, Pinto LR Jr, Tufik S. Randomized, double-blind clinical trial, controlled with 
placebo, of the toxicology of chronic melatonin treatment. J Pineal Res. 2000 Nov;29(4):193-200   

1930. Pires ML, Benedito-Silva AA, Pinto L, Souza L, Vismari L, Calil HM. Acute effects of low doses of 
melatonin on the sleep of young healthy subjects. J Pineal Res. 2001 Nov;31(4):326-32   

1931. Pinto LR Jr, Seabra Mde L, Tufik S. Different criteria of sleep latency and the effect of melatonin on sleep 
consolidation. Sleep. 2004 Sep 15;27(6):1089-92 

1932. 123. Attenburrow ME, Cowen PJ, Sharpley AL. Low dose melatonin improves sleep in healthy middle-aged 
subjects. Psychopharmacology (Berl). 1996 Jul;126(2):179-81   

1933. Garfinkel D, Laudon M, Nof D, Zisapel N. Improvement of sleep quality in elderly people by controlled-
release melatonin. Lancet. 1995 Aug 26;346(8974):541-4 

1934. Garfinkel D, Laudon M, Zisapel N. Improvement of sleep quality by controlled-release melatonin in 
benzodiazepine-treated elderly insomniacs. Arch Gerontol Geriatr. 1997 Mar-Apr;24(2):223-31 

1935. Haimov I, Lavie P, Laudon M, Herer P, Vigder C, Zisapel N. Melatonin replacement therapy of elderly 
insomniacs. Sleep. 1995 Sep;18(7):598-603 

1936. Zhdanova IV, Wurtman RJ, Regan MM, Taylor JA, Shi JP, Leclair OU. Melatonin treatment for age-related 
insomnia. J Clin Endocrinol Metab. 2001 Oct;86(10):4727-30 

1937. Hughes RJ, Sack RL, Lewy AJ. The role of melatonin and circadian phase in age-related sleep-
maintenance insomnia: assessment in a clinical trial of melatonin replacement. Sleep. 1998;21(1):52-68  

1938. MacFarlane JG, Cleghorn JM, Brown GM, Streiner DL. The effects of exogenous melatonin on the total 
sleep time and daytime alertness of chronic insomniacs: a preliminary study. Biol Psychiatry. 1991 Aug 
15;30(4):371-6 

1939. Andrade C, Srihari BS, Reddy KP, Chandramma L. Melatonin in medically ill patients with insomnia: a 
double-blind, placebo-controlled study. J Clin Psychiatry. 2001 Jan;62(1):41-5 

1940. Garfinkel D, Zisapel N, Wainstein J, Laudon M. Facilitation of benzodiazepine discontinuation by 
melatonin: a new clinical approach. Arch Intern Med. 1999 Nov 8;159(20):2456-60   

1941. Dahlitz M, Alvarez B, Vignau J, English J, Arendt J, Parkes JD. Delayed sleep phase syndrome response 
to melatonin. Lancet. 1991 May 11;337(8750):1121-4  

1942. Kayumov L, Brown G, Jindal R, Buttoo K, Shapiro CM. A randomized, double-blind, placebo-controlled 
crossover study of the effect of exogenous melatonin on delayed sleep phase syndrome. Psychosom Med. 
2001 Jan-Feb;63(1):40-8 

1943. Mundey K, Benloucif S, Harsanyi K, Dubocovich ML, Zee PC. Phase-dependent treatment of delayed 
sleep phase syndrome with melatonin. Sleep. 2005 Oct 1;28(10):1271-8 

1944. Nagtegaal JE, Kerkhof GA, Smits MG, Swart AC, Van Der Meer YG. Delayed sleep phase syndrome: A 
placebo-controlled cross-over study on the effects of melatonin administered five hours before the 
individual dim light melatonin onset. J Sleep Res. 1998 Jun;7(2):135-43  

1945. Kunz D, Mahlberg R, Muller C, Tilmann A, Bes F. Melatonin in patients with reduced REM sleep duration: 
two randomized controlled trials. J Clin Endocrinol Metab. 2004 Jan;89(1):128-34 

1946. Suhner A, Schlagenhauf P, Johnson R, Tschopp A, Steffen R. Comparative study to determine the optimal 
melatonin dosage form for the alleviation of jet lag. Chronobiol Int. 1998 Nov;15(6):655-66  

1947. Petrie K, Dawson AG, Thompson L, Brook R. A double-blind trial of melatonin as a treatment for jet lag in 
international cabin crew. Biol Psychiatry. 1993 Apr 1;33(7):526-30   

1948. Paul MA, Gray G, Sardana TM, Pigeau RA. Melatonin and zopiclone as facilitators of early circadian sleep 
in operational air transport crews. Aviat Space Environ Med. 2004 May;75(5):439-43 

1949. Revell VL, Burgess HJ, Gazda CJ, Smith MR, Fogg LF, Eastman CI. Advancing human circadian rhythms 
with afternoon melatonin and morning intermittent bright light. J Clin Endocrinol Metab. 2006 Jan;91(1):54-
9 

1950. Jorgensen KM, Witting MD. Does exogenous melatonin improve day sleep or night alertness in emergency 
physicians working night shifts? Ann Emerg Med. 1998 Jun;31(6):699-704 

1951. Dawson D, Encel N, Lushington K. Improving adaptation to simulated night shift: timed exposure to bright 
light versus daytime melatonin administration. Sleep. 1995 Jan;18(1):11-21 

1952. Folkard S, Arendt J, Clark M. Can melatonin improve shift workers' tolerance of the night shift? Some 
preliminary findings. Chronobiol Int. 1993 Oct;10(5):315-20  



98 
 

1953. Sharkey KM, Fogg LF, Eastman CI. Effects of melatonin administration on daytime sleep after simulated 
night shift work. J Sleep Res. 2001 Sep;10(3):181-92   

1954. Yoon IY, Song BG. Role of morning melatonin administration and attenuation of sunlight exposure in 
improving adaptation of night-shift workers. Chronobiol Int. 2002 Sep;19(5):903-13  

1955. Yang CM, Spielman AJ, D'Ambrosio P, Serizawa S, Nunes J, Birnbaum J. A single dose of melatonin 
prevents the phase delay associated with a delayed weekend sleep pattern. Sleep. 2001 May 1;24(3):272-
81  

1956. Middleton B, Arendt J, Stone BM. Complex effects of melatonin on human circadian rhythms in constant 
dim light. J Biol Rhythms. 1997 Oct;12(5):467-77  

1957. Naguib M, Samarkandi AH. Premedication with melatonin: a double-blind, placebo-controlled comparison 
with midazolam. Br J Anaesth. 1999 Jun;82(6):875-80 

1958. Acil M, Basgul E, Celiker V, Karagoz AH, Demir B, Aypar U. Perioperative effects of melatonin and 
midazolam premedication on sedation, orientation, anxiety scores and psychomotor performance. Eur J 
Anaesthesiol. 2004 Jul;21(7):553-7 

1959. Dolberg OT, Hirschmann S, Grunhaus L. Melatonin for the treatment of sleep disturbances in major 
depressive disorder. Am J Psychiatry. 1998 Aug;155(8):1119-21  

1960. Leppamaki S, Partonen T, Vakkuri O, Lonnqvist J, Partinen M, Laudon M. Effect of controlled-release 
melatonin on sleep quality, mood, and quality of life in subjects with seasonal or weather-associated 
changes in mood and behavior. Eur Neuropsychopharmacol. 2003 May;13(3):137-45 

1961. Shamir E, Laudon M, Barak Y, Anis Y, Rotenberg V, Elizur A, Zisapel N. Melatonin improves sleep quality 
of patients with chronic schizophrenia. J Clin Psychiatry. 2000 May;61(5):373-7  

1962. Asayama K, Yamadera H, Ito T, Suzuki H, Kudo Y, Endo S. Double blind study of melatonin effects on the 
sleep-wake rhythm, cognitive and non-cognitive functions in Alzheimer type dementia. J Nippon Med Sch. 
2003 Aug;70(4):334-41 

1963. O'Callaghan FJ, Clarke AA, Hancock E, Hunt A, Osborne JP.Use of melatonin to treat sleep disorders in 
tuberous sclerosis. Dev Med Child Neurol. 1999 Feb;41(2):123-6 

1964. Rosenberg SI, Silverstein H, Rowan PT, Olds MJ. Effect of melatonin on tinnitus. Laryngoscope. 1998 
Mar;108(3):305-10 

1965. Dowling GA, Mastick J, Colling E, Carter JH, Singer CM, Aminoff MJ. Melatonin for sleep disturbances in 
Parkinson's disease. Sleep Med. 2005 Sep;6(5):459-66. 

1966. Sack RL, Brandes RW, Kendall AR, Lewy AJ. Entrainment of free-running circadian rhythms by melatonin 
in blind people. N Engl J Med. 2000 Oct 12;343(15):1070-7  

1967. Sack RL, Lewy AJ, Blood ML, Stevenson J, Keith LD. Melatonin administration to blind people: phase 
advances and entrainment. J Biol Rhythms. 1991 Fall;6(3):249-61  

1968. Fischer S, Smolnik R, Herms M, Born J, Fehm HL. Melatonin acutely improves the neuroendocrine 
architecture of sleep in blind individuals. J Clin Endocrinol Metab. 2003 Nov;88(11):5315-20 

1969. Hack LM, Lockley SW, Arendt J, Skene DJ. The effects of low-dose 0.5-mg melatonin on the free-running 
circadian rhythms of blind subjects. J Biol Rhythms. 2003 Oct;18(5):420-9 

1970. Scheer FA, Van Montfrans GA, van Someren EJ, Mairuhu G, Buijs RM. Daily night-time melatonin reduces 
blood pressure in male patients with essential hypertension. Hypertension. 2004 Feb;43(2):192-7 

1971. Campos FL, da Silva-Junior FP, de Bruin VM, de Bruin PF. Melatonin improves sleep in asthma: a 
randomized, double-blind, placebo-controlled study. Am J Respir Crit Care Med. 2004 Nov 1;170(9):947-
51 

1972. Shilo L, Dagan Y, Smorjik Y, Weinberg U, Dolev S, Komptel B, Shenkman L. Effect of melatonin on sleep 
quality of COPD intensive care patients: a pilot study. Chronobiol Int. 2000 Jan;17(1):71-6 

 
 

19 placebo-controlled studies with no significant effect of melatonin on sleep in adults 

1973. Amstrup AK, Sikjaer T, Mosekilde L, Rejnmark L. The effect of melatonin treatment on postural stability, 
muscle strength, and quality of life and sleep in postmenopausal women: a randomized controlled trial. 
Nutr J. 2015 Sep 30;14:102. (1 or 3 mg melatonin, or placebo nightly for 12 months.)  

1974. Kirksey MA, Yoo D, Danninger T, Stundner O, Ma Y, Memtsoudis SG. Impact of Melatonin on Sleep and 
Pain After Total Knee Arthroplasty Under Regional Anesthesia With Sedation: A Double-Blind, 
Randomized, Placebo-Controlled Pilot Study. J Arthroplasty. 2015 Dec;30(12):2370-5.  

1975. Zeitzer JM, Ku B, Ota D, Kiratli BJ. Randomized controlled trial of pharmacological replacement of 
melatonin for sleep disruption in individuals with tetraplegia. J Spinal Cord Med. 2014 Jan;37(1):46-53.  

1976. Atkinson G, Buckley P, Edwards B, Reilly T, Waterhouse J. Are there hangover-effects on physical 
performance when melatonin is ingested by athletes before nocturnal sleep? Int J Sports Med. 2001 
Apr;22(3):232-4   

1977. James SP, Mendelson WB, Sack DA, Rosenthal NE, Wehr TA. The effect of melatonin on normal sleep. 
Neuropsychopharmacology. 1987 Dec;1(1):41-4  

1978. Dawson D, Rogers NL, van den Heuvel CJ, Kennaway DJ, Lushington K. Effect of sustained nocturnal 
transbuccal melatonin administration on sleep and temperature in elderly insomniacs. J Biol Rhythms. 
1998 Dec;13(6):532-8  

1979. Ellis CM, Lemmens G, Parkes JD. Melatonin and insomnia. J Sleep Res. 1996 Mar;5(1):61-5 



99 
 

1980. Almeida Montes LG, Ontiveros Uribe MP, Cortes Sotres J, Heinze Martin G. Treatment of primary 
insomnia with melatonin: a double-blind, placebo-controlled, crossover study. J Psychiatry Neurosci. 2003 
May;28(3):191-6 

1981. Spitzer RL, Terman M, Williams JB, Terman JS, Malt UF, Singer F, Lewy AJ. Jet lag: clinical features, 
validation of a new syndrome-specific scale, and lack of response to melatonin in a randomized, double-
blind trial. Am J Psychiatry.  1999 Sep;156(9):1392-6  

1982. Edwards BJ, Atkinson G, Waterhouse J, Reilly T, Godfrey R, Budgett R. Use of melatonin in recovery from 
jet-lag following an eastward flight across 10 time-zones. : Ergonomics. 2000 Oct;43(10):1501-13  

1983. Jockovich M, Cosentino D, Cosentino L, Wears RL, Seaberg DC. Effect of exogenous melatonin on mood 
and sleep efficiency in emergency medicine residents working night shifts. Acad Emerg Med. 2000 
Aug;7(8):955-8 

1984. Wright SW, Lawrence LM, Wrenn KD, Haynes ML, Welch LW, Schlack HM. Randomized clinical trial of 
melatonin after night-shift work: efficacy and neuropsychologic effects. Ann Emerg Med. 1998 Sep;32(3 Pt 
1):334-40 

1985. James M, Tremea MO, Jones JS, Krohmer JR. Can melatonin improve adaptation to night shift? Am J 
Emerg Med. 1998 Jul;16(4):367-70 

1986. Leibenluft E, Feldman-Naim S, Turner EH, Wehr TA, Rosenthal NE. Effects of exogenous melatonin 
administration and withdrawal in five patients with rapid-cycling bipolar disorder. J Clin Psychiatry. 1997 
Sep;58(9):383-8 

1987. Singer C, Tractenberg RE, Kaye J, Schafer K, Gamst A, Grundman M, Thomas R, Thal LJ; Alzheimer's 
Disease Cooperative Study. A multicenter, placebo-controlled trial of melatonin for sleep disturbance in 
Alzheimer's disease. Sleep. 2003 Nov 1;26(7):893-901 

1988. Serfaty M, Kennell-Webb S, Warner J, Blizard R, Raven P.D ouble blind randomised placebo controlled 
trial of low dose melatonin for sleep disorders in dementia. Int J Geriatr Psychiatry. 2002 Dec;17(12):1120-
7 

1989. Kemp S, Biswas R, Neumann V, Coughlan A. The value of melatonin for sleep disorders occurring post-
head injury: a pilot RCT. Brain Inj. 2004 Sep;18(9):911-9 

1990. Song GH, Leng PH, Gwee KA, Moochhala SM, Ho KY. Melatonin improves abdominal pain in irritable 
bowel syndrome patients who have sleep disturbances: a randomised, double blind, placebo controlled 
study. Gut. May 24. 2005 Oct;54(10):1402-7 

1991. Lu WZ, Gwee KA, Moochhalla S, Ho KY. Melatonin improves bowel symptoms in female patients with 
irritable bowel syndrome: a double-blind placebo-controlled study. Aliment Pharmacol Ther. 2005 Nov 
15;22(10):927-34 

 

One placebo-controlled study with report of a significant adverse effect of melatonin treatment on sleep 
in adults 

1992. Cardinali DP, Gvozdenovich E, Kaplan MR, Fainstein I, Shifis HA, Perez Lloret S, Albornoz L, Negri A. A 
double blind-placebo controlled study on melatonin efficacy to reduce anxiolytic benzodiazepine use in the 
elderly. Neuroendocrinol Lett. 2002 Feb;23(1):55-60   

 
Children 
1993. Chang YS, Lin MH, Lee JH, Lee PL, Dai YS, Chu KH, Sun C, Lin YT, Wang LC, Yu HH, Yang YH, Chen 

CA, Wan KS, Chiang BL. Melatonin Supplementation for Children With Atopic Dermatitis and Sleep 
Disturbance: A Randomized Clinical Trial. JAMA Pediatr. 2016 Jan 1;170(1):35-42.  

1994. Jain SV, Horn PS, Simakajornboon N, Beebe DW, Holland K, Byars AW, Glauser TA. Melatonin improves 
sleep in children with epilepsy: a randomized, double-blind, crossover study. Sleep Med. 2015 
May;16(5):637-44.  

1995. Mostafavi SA, Mohammadi MR, Hosseinzadeh P, Eshraghian MR, Akhondzadeh S, Hosseinzadeh-Attar 
MJ, Ranjbar E, Kooshesh SM, Keshavarz SA. Dietary intake, growth and development of children with 
ADHD in a randomized clinical trial of Ritalin and Melatonin co-administration: Through circadian cycle 
modification or appetite enhancement? Iran J Psychiatry. 2012 Summer;7(3):114-9.  

1996. Gringras P, Gamble C, Jones AP, Wiggs L, Williamson PR, Sutcliffe A, Montgomery P, Whitehouse WP, 
Choonara I, Allport T, Edmond A, Appleton R; MENDS Study Group. Melatonin for sleep problems in 
children with neurodevelopmental disorders: randomised double masked placebo controlled trial. BMJ. 
2012 Nov 5;345:e6664.   

1997. Appleton RE, Jones AP, Gamble C, Williamson PR, Wiggs L, Montgomery P, Sutcliffe A, Barker C, 
Gringras P. The use of MElatonin in children with neurodevelopmental disorders and impaired sleep: a 
randomised, double-blind, placebo-controlled, parallel study (MENDS). Health Technol Assess. 
2012;16(40):i-239 

1998. Eckerberg B, Lowden A, Nagai R, Akerstedt T. Melatonin treatment effects on adolescent students' sleep 
timing and sleepiness in a placebo-controlled crossover study. Chronobiol Int. 2012 Nov;29(9):1239-48. 
(Compared with PL school weeks, the students reported less wake up (p < .05), less school daytime 
sleepiness (p < .05) and increased evening sleepiness (p < .005) during melatonin weeks. could advance 
the sleep timing and make the students more alert during school days even if they continued their often 
irregular sleep habits during)  



100 
 

1999. Mohammadi MR, Mostafavi SA, Keshavarz SA, Eshraghian MR, Hosseinzadeh P, Hosseinzadeh-Attar MJ, 
Kooshesh SM, Chamari M, Akhondzadeh S. Melatonin effects in methylphenidate treated children with 
attention deficit hyperactivity disorder: a randomized double blind clinical trial. Iran J Psychiatry. 2012 
Spring;7(2):87-92.  

2000. Cortesi F, Giannotti F, Sebastiani T, Panunzi S, Valente D. Controlled-release melatonin, singly and 
combined with cognitive behavioural therapy, for persistent insomnia in children with autism spectrum 
disorders: a randomized placebo-controlled trial. J Sleep Res. 2012 Dec;21(6):700-9.  

2001. van Geijlswijk IM, van der Heijden KB, Egberts AC, Korzilius HP, Smits MG. Dose finding of melatonin for 
chronic idiopathic childhood sleep onset insomnia:  an RCT. Psychopharmacology (Berl). 2010 
Oct;212(3):379-91.  

2002. Wright B, Sims D, Smart S, Alwazeer A, Alderson-Day B, Allgar V, Whitton C, Tomlinson H, Bennett S, 
Jardine J, McCaffrey N, Leyland C, Jakeman C, Miles J. Melatonin versus placebo in children with autism 
spectrum conditions and severe sleep problems not amenable to behaviour management strategies: a 
randomized controlled crossover trial. J Autism Dev Disord. 2011 Feb;41(2):175-84. Smits MG, Nagtegaal 
EE, van der Heijden J, Coenen AM, Kerkhof GA. Melatonin for chronic sleep onset insomnia in children: a 
randomised placebo-controlled trial. J Child Neurol. 2001 Feb;16(2):86-92 

2003. Smits MG, van Stel HF, van der Heijden K, Meijer AM, Coenen AM, Kerkhof GA. Melatonin improves 
health status and sleep in children with idiopathic chronic sleep-onset insomnia: a randomized placebo-
controlled trial. J Am Acad Child Adolesc Psychiatry. 2003 Nov;42(11):1286-93 

2004. Jan JE, Hamilton D, Seward N, Fast DK, Freeman RD, Laudon M. Clinical trials of controlled-release 
melatonin in children with sleep-wake cycle disorders. J Pineal Res. 2000 Aug;29(1):34-9 

2005. Jan JE, Espezel H, Appleton RE. The treatment of sleep disorders with melatonin. Dev Med Child Neurol. 
1994 Feb;36(2):97-107 

2006. Dodge NN, Wilson GA .Melatonin for treatment of sleep disorders in children with developmental 
disabilities. J Child Neurol. 2001 Aug;16(8):581-4 

2007. McArthur AJ, Budden SS.Sleep dysfunction in Rett syndrome: a trial of exogenous melatonin treatment. 
Dev Med Child Neurol. 1998 Mar;40(3):186-92 

2008. Coppola G, Iervolino G, Mastrosimone M, La Torre G, Ruiu F, Pascotto A. Melatonin in wake-sleep 
disorders in children, adolescents and young adults with mental retardation with or without epilepsy: a 
double-blind, cross-over, placebo-controlled trial. Brain Dev. 2004 Sep;26(6):373-6 

2009. Niederhofer H, Staffen W, Mair A, Pittschieler K. Brief report: melatonin facilitates sleep in individuals with 
mental retardation and insomnia. J Autism Dev Disord. 2003 Aug;33(4):469-72 
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Fludrocortisone treatment: 19 placebo-controlled studies – 17 in adults 
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Borderline personality disorder: Fludrocortisone at supraphysiological doses (400 µg/day) improves memory 
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Borderline personality and major depressive disorders, healthy subjects: No effect of fludrocortisone on 
autobiographical memory 
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Severe traumatic brain injury: Fludrocortisone associated to hydrocortisone at low doses does not significantly 
prevent hospital-acquired pneumonia 
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Septic shock: Fludrocortisone associated to hydrocortisone at low doses produces beneficial effects, including 
better renal function 
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Septic shock: Fludrocortisone associated to hydrocortisone at low doses reduces mortality 
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Children 

 
Children with syncope or severe presyncope:  Fludrocortisone: produces significant beneficial effects to 
reduce syncopal symptoms; including syncope  

2040. Salim MA, Di Sessa TG. Effectiveness of fludrocortisone and salt in preventing syncope recurrence in 
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Thymosin alpha 1 treatment: 16 human placebo-controlled trials mentioned inPubmed 

 
Elderly men: the immune stimuylation with thymosin-alpha-1 (1 trila, 85 patients) 
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Higher hormone levels to live longer 
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