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Abstract

Considering the currently increased incidence, prevalence and survival of prostate cancer, the
management of hot flashes associated with LH-RH analog treatment must be taken into
account.

The most widely used and effective treatment is hormone replacement, though the latter is not
without risks. It is presently possible to address hot flushes in these patients based on a broad
range of treatment options in which hormone therapy may constitute a last option, due to the
risk of tumour relapse or progression — since prostate cancer is hormone sensitive.

The present study reviews the currently used treatments and hygiene-dietary measures that
may help reduce the symptoms.

A review is made of both hormonal and nonhormonal therapies, based on the existing
scientific evidence.

Drugs such as the new antidepressants, gabapentin and clonidine may play an important role
in the management of hot flashes. While the underlying mechanisms of action are varied, they
are related to the complex feedback exerted by the sexual hormones upon the hypothalamic
secretion of noradrenaline — this being the principal etiological factor of hot flashes.

Keywords: Prostate carcinoma, hot flashes/flushes, hormone deprivation, treatment, antidepressants, clonidine,
gabapentin, hormone replacement therapy.

Because of the high incidence of prostate cancer in developed countries and the important role that
androgen deprivation therapy will play in the treatment of many of these patients, correct management of the
toxicity induced by treatment is increasingly important.

The most widely used mechanism at present for this deprivation are LH-RH analogs, either alone or
combined with antiandrogens.

Previous studies showed their equal efficacy to surgical orchidectomy1‘2.

It should be noted that there was a higher prevalence of hot flashes in the group treated with analogs (60-
75%)3'8. Hot flashes may occur during analog therapy for several months and may persist for years, although
with less intensity and frequency.

Hot flaghes were first described by Cabot who studied the effects of castration in the treatment of prostate
cancer’.

Hot flashes may be accompanied by a multitude of other symptoms and signs, such as facial flashing,
palpitations, anxiety, and feelings of loss of control, which cause %reat physical and emotional impact and
largely determine the impairment in quality of life of these patients®™"".

Their adequate control is of vital importance but stressing that hormone-sensitive tumors should not be
treated with hormonal therapy, despite having shown superior efficacy, until controlled studies with adequate
methodology and longer follow-ups demonstrate the absence of oncological risk'>">.

The purpose of the present study is to review the extensive therapeutic armamentarium currently available
for the management of these symptoms.

With the purpose and after an initial literature search in PubMed, the resulting articles are analyzed. The
articles retrieved served in turn as a basis for expanding this search to obtain all the original articles of
interest.



CURRENT TREATMENT OF HOT FLASHES

As could be expected, the large majority of published studies were carried out in menopausal women or in
breast cancer survivors.

In view of their pathophysiology, the regulatory mechanisms on negative feedback should be taken into
account as causes of these hot flashes ™.

Abrupt hormonal deprlvatlon with intervention of the hypothalamus is currently considered to be the main
cause of these symptoms The prOX|m|tg/ of the hypothalamic thermoregulatory center to LH-RH producing
areas would play a role in the problem

Endogenous opiates would also be implicated in the process17 B-endorphins are increased by peripheral sex
hormones, which in turn produce catecholestrogens, causing a reduction in hypothalamic synthesis of
noradrenallne71518 2,

The abrupt fall in hormonal load will cause a decrease in endorphins and catecholestrogens, as a result of
which hypothalamic noradrenaline (NA) levels will increase, which by activating the LH-RH producing center
and by prOX|m|t¥ stimulating the thermoregulatory center will cause a decrease in the response intervals to
hot-cold stimuli Other neurotransmitters such as serotonin and dopamine have an opposite effect,
inhibiting hot flashes'® 192277

HORMONE REPLACEMENT

Hormone replacement with estrogens was the first treatment used in the 20th century. Other forms of
replacement included progesterones and androgens, but because of the hormone sensitivity of prostate
cancer, the latter would be contraindicated.

As for estrogens, it should be noted that despite their high efficacy even at low doses, they have negative
side effects. These include thromboembolic phenomena, cardiovascular morbidity and painful
gynecomastiaza'30

The most widely used estrogen, both orally and transdermally, is estradiol'®®', which requires at least a

month to obtain benefits. Higher doses provide better control of symptoms than lower doses but also have
more side effects, though they are fewer when transdermal formulations are used.

The usual oral doses are > 0.25 mg/day, whereas the daily amount required for patches is less than 0.05
mg/day.

In summary, estrogen therapy shows a dose-dependent response, with a balance in favor of transdermal
therapy and an efficacy of 80-90%, reducing the number of hot flashes by 2.5 to 3 hot flashes da|Iy 2 but
with undesirable side effects that need to be considered'>"*333

Their effectiveness was conflrmed in a 2002 meta-analysis from the Cochrane Library and in an extensive
review published in JAMA in 2004%

Progesterones, like estrogens, stimulate the production of hypothalamic B-endorphins. Their use is also not
free from undesirable side effects®"*>*. There is experience in both men and women, and the most used is
megestrol acetate with starting doses of 20 mg twice daily and subsequent reduction to the lowest effective
dose, with response rates of 80-90%>'32"283%3

As a second drug in use, cyproterone acetate is a steroidal antiandrogen with progestogenic action, with
response rates comparable to megestrol acetate but with risk of hepatoxicity, fatigue, painful gynecomastia
and galactorrhea. Treatment for hot flashes should be started at 50 mg/day, and not exceed 300 mg/day'>*®.

Lastly, we need to mention medroxyprogesterone acetate®>*" given in 20-40 mg oral doses daily with equal

or superlor efflcacy to megestrol 2% 0or a single 400 mg i.m. depot dose with an effect sustained over at least
6 months™® . Although some experts consider 400 mg to be a very high dose, it is a small dose if we
compare, it to the 500 mg intramuscular or oral doses used daily during months for the treatment of breast
cancer’®***_ |t was found to be correctly tolerated and weight gain was the only undesirable effect**

The use of progesterones in prostate cancer has some reservations because it has been reported in some
articles to be related to increases in PSA levels® . Extrapolating these results to the use of low-dose
progesterones in the treatment of prostate cancer remains to be clar|f|ed aIthough their antitumor activity
has also been reported in breast*®, endometrium® and prostate cancer”’

The effect of estrogens and progesterones can persist for extended periods after their withdrawal®"2.

The problems of the use of hormone replacement therapy in menopausal women have acquired a certain
prominence as a result of the publication of the results of the Women’s Health Initiative randomized
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controlled trial, which reveal the increased risk of developing breast cancer>*, cognitive disorders,

cardiovascular and thromboembolic disease®***°, and therefore other alternative treatments are desirable.
The absolute risks per 10,000 person-years were 7 more coronary events, 8 more strokes, 8 more
pulmonary embolisms, and 8 more invasive breast cancers, while absolute risk reductions per 10,000
person-years were 6 fewer colorectal cancers and 5 fewer hip fractures. They also reduced vasomotor
symptoms and vulvovaginal atrophy®*.

NONHORMONAL THERAPIES

It is interesting to point out that there are other nonhormonal therapies. This is of the utmost importance both
for breast cancer survivors and men on hormone deprivation therapy for prostate cancer, where the use of
hormone replacement therapy may be contraindicated because of its repercussions. (Table 1)

Table 1
List of drugs and % of control
Estrogens: Estradiol p.o. (0.25 mg/day) or transdermal (0.05 mg/day) 80-90 %
Progesterones: Megestrol acetate 20 mg/12 h 80-90 %

Cyproterone acetate 50 mg/day

Medroxyprogesterone acetate p.o. 20-40 mg/day or
single 400 mg i.m. depot dose.

Clonidine p.o. 25-400 mcg/day 20-55 %
Antidepressants: Paroxetine 10-25 mg/day p.o. 60-65 %
Venlafaxine 25-75 mg/day p.o. 55-65 %
Fluoxetine 20 mg/day p.o. 50 %
Sertraline 50 mg/day p.o. 36 %
Trazodone 50-150 mg/day p.o.
Citalopram
Veralipride
Mocloblemide
Gabapentin 300 mg/8 h p.o. Even effective after failure of TAD 44-60 %
Placebo effect 20-40 %

Others that have not demonstrated Bellegard
their efficacy:

Isoflavones/phytoestrogens
Vitamin E

Cimifuga racemosa
Acupuncture

Methyldopa

Physical exercise
Relaxation techniques

With regard to vasomotor symptoms, numerous drugs have been studied for this purpose. A recent meta-
analysis from 2006 shows that the only effective therapies based on the existing literature, with valid
methodological studies, are in decreasing order according to their effectiveness: gabapentin, selective
serotonin reuptake inhibitors and clonidine.

We will describe them briefly below. Although they do not afspear to be as effective as hormone replacement
therapy, their effectiveness has been widely demonstrated’***%.

Because noradrenaline is the neurotransmitter directly involved in control of the thermoregulatory center,
blockade of both alpha and beta adrenoceptors can provide szymptomatic relief. Based on this reasoning,
clonidine, an a,-receptor agonist®’, has been used both in men®?’ and women®*°. These receptors (a,) have
been identified both in the hypothalamus and peripherally. Their presynaptic activation results in reduced
release of NA®. It also has peripheral action reducing vasodilatation and thus contributing to increased
control of hot flashes™. The higher the dose, the better the symptom control, but also the greater the toxicity.
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Transdermal administration®"®* is as effective as oral administration®*®'® but it is frequently complicated by

skin reactions. The recommended doses range from 25 to 400 ug. Clonidine treatment is inferior to hormone
replacement therapy (20-55%) and has a high rate of undesirable side effects, although two recent double
blind trials comparing it to venlafaxine, with disparate results, stress its good tolerance and even
effectiveness in the control of hot ﬂashes6465 It may have a role in patients in whom the use of other
treatments is contraindicated'”.

Gabapentin has been used at doses of 300 mg every 8 hours, with response rates of 44-60%, and the
foIIowmg reported side effects: somnolence, dizziness, fatigue, skin rash, palpitations and peripheral
edema®®®. Gabapentin may reduce hot flashes by regulating the calcium channels, although its specific
mechamsm of action has not yet been clarified®. A recent study showed its usefulness after an inadequate
response to antldepressants

Regarding the potential use of certain antidepressants and their effect on serotonin, these agents have
emerged as drugs of interest. It is known that serotonin levels in postmenopausal women are decreased and
that they apparently tend to normalize after replacement therapies. Based on this, an abrupt decrease in sex
hormones would cause a reductlon in the circulating serotonin level, with the consequent mcrease of its
hypothalamic 5-HT;a receptors * which would be implicated in the pathogenesis of hot flashes?

The potency of blockade of 5-HT,s serotonin receptors varies considerably among first-generation
antidepressants (tricyclic). The importance of this effect on the therapeutic action of tricyclic antidepressants
in general is not clear. However, there is another class of antidepressants, known as phenylpiperazines,
which are more select|ve than tricyclic antidepressants and whose most potent pharmacological action is to
block 5HToa receptors

New antidepressants, especially venlafaxine, paroxetine, and to a less extent, fluoxetine, could play an
important role in nonhormonal therapy of hot flashes*® 84.85.71- 74 with response rates of around 50-65%,
somewhat lower than hormonal therapies but with a superior safety profile in cancer survivors which makes
them very interesting in this type of patients as an alternative®. Their side effects, although present, are not
very significant because patients receive doses lower than those normally used for the treatment of
depression and they have not experienced a previous withdrawal syndrome to such doses? (Table 2).

Table 2

Doses and response rates of some antidepressants

- Paroxetine, doses of 10 to 25 mg/day, with reductions of 60-65%'®""%.

= Venlafaxlne doses of 25 or 37.5 mg/day increased to 75 m9/day fter 1 week, with response
rates of 50- 65(y USRS 85 arte k
o/ 72,74

- Fluoxetine, doses of 20 mg/day, with an effectiveness of about 50%
- Citalopram’?.
- Veralipride (antidopaminergic drug)33.

- Sertraline, 50 mg/day, with a response rate of 36%.

We found few publications on the use of new generation antidepressants for the treatment of hot flashes in
prostate cancer patients undergoing hormone deprlvatlon therapy. A study with venlafaxine in 16 patients
showed that the drug appears to alleviate symptoms A p|Iot study with paroxetine that included 24 patients
is also available, which noted relief of hot flash attacks in men’

It is of interest to note that the placebo effect can control symptoms in 20-40% of patients, with individual
perceptions of improvement of up to 50-75% over initial symptoms*®">"

Many other products have been used that were much less effective, totally ineffective or discarded because
of their high incidence of side effects. (Table 3)



Table 3

Some measures used to control hot flashes

- Bellergal (phenobarbital + ergotamine + belladonna alkaloids) with a 30% withdrawal rate
from therapy due to toxicity87.

- Dietary supplements’’.

- High-dose supplements of isoflavones/phytoestrogens with no effect (both estrogenic and
antiestrogenic effects)®®.

- Medicinal plants”.

- Vitamin E”".

- Relaxation techniques®®.
- Physical exercise®.

- Methyldopa®®®°.

- Acupuncture®®,

On the other hand, it is useful to recommend hygiene-dietary measures to prevent hot flashes such as: wash
hands in cold water or apply cold, avoid eating or drinking foods that are too hot or remaining in very hot
environments, restrict intake of spices, coffee and alcohol, eat a diet rich in products containing soy proteins
(and not phytoestrogens as recommended)77’78, reduce stress by relaxation techniques, do nonstrenuous
exercise to maintain an adequate weight (excess weight may increase the frequency and intensity of hot
flushes)'® and quit smoking®. (Table 3).

Recent investigations have shown a correlation between body mass index and hot flash freguency, which
would be due to the effect of insulin metabolism in fat and an increase in body temperature'®’®”®. Hot flashes
have also been related to smoking, possibly through the effect on estrogen metabolism or through the
thermogenic effect of nicotine®%%",

CONCLUSION

Hot flashes are frequent in men undergoing androgen deprivation therapy for prostate carcinoma. There is a
clear association between prostate cancer, androgen deprivation and hot flashes, which severely impair the
quality of life of these patients.

The use of hormone replacement therapy, both with estrogens and progesterones, is complicated by the
hormone dependency of prostate cancer, making it necessary to look for alternative treatments that may be
useful in these patients.

Nonhormonal therapies do not appear to have similar efficacy to hormonal therapy. Hygiene-dietary
measures have been recommended to reduce hot flashes and they have also been related to obesity due to
its effect on insulin metabolism.

Clonidine, with an efficacy of 20-55% compared to hormone therapy, has been proposed as an effective
reducer of NA release. The regulatory effect of gabapentin on calcium channels appears to exert positive
effects on symptoms, although the mechanism of action is still not well understood.

It is known that the abrupt reduction in sex hormone plasma levels reduces serotonin levels, resulting in an
increase in the number of hypothalamic 5-HT,a receptors implicated in the pathogenesis of hot flashes.

Serotoninergic antidepressants may play an important role by increasing serotonin centrally, as a result of
which they may cause a shift in the balance of NA in the thermoregulatory center.

Serotoninergic antidepressants such as venlafaxine, paroxetine and fluoxetine have been tested in male
patients receiving hormone deprivation therapy with positive results. Although response rates were
somewhat lower than those obtained with hormone replacement therapies at around 50-65%, they showed a
much better safety profile.

Further clinical trials along these lines will be needed to clarify the role that all these therapies can play in the
treatment of hot flashes induced by androgen deprivation with LH-RH analogs in prostate carcinoma. It is
highly relevant and current topic because of the increased incidence of this disease in our contemporary
society, and the significant impairment it causes in the quality of life of our patients and their social
environment.



REFERENCES

1. Parmar H, Edwards L, Phillips RH, Allen L, Lightman SL. Orchidectomy vs long acting D-Trip-6-LHRH in
advanced prostate cancer. Br J Urol. 1987;59(3):248-254.

2. Béland G, Elhilali M, Fradet Y, et al. Total androgen blockade vs castration in metastatic cancer of the
prostate. Hormonal Therapy of prostatic Disease: Basic and Clinical Aspects. 35. Proceeding of an
International Symposium. Milan, Italy April 6-8. Medicom, 1987;243A:391-400.

3. Charig CR, Rundle JS. Flushing. Long-term side effects of orchidectomy in treatment of prostatic cancer.
Urology. 1989;33 (3):175-178.

4. Buchholz NP, Matarelli G. Hot flushes after orchidectomy in treatment of prostate cancer — a serious
effect. Z Gerontol. 1994;27(5):334-336.

5. Sarosdy MF, Schellhammer PF, Soloway MS et al. Endocrine effects, efficacy and tolerability of a 10,8 mg
depot formulation of goserelin acetate administered every 13 weeks to patients with advanced prostate
cancer. BJU Int, 1999;83(7):801-806.

6. Nishiyama T, Kanazawa S, Watanabe R, Terunuma M, Takahashi K. Influence of hot flashes on quality of
life in patients with prostate cancer treated with androgen deprivation therapy. Int J Urol. 2004;11(9):735-
741.

7. Holdaway IM, Ibbertson HK, Croxson MS, et al. Treatment of metastatic prostate cancer with depot LH-RH
analogue Zoladex. Prostate. 1988;12(2)119-127.

8. Schow DA, Renfer LG, Rozanski TA, Thompson IM. Prevalence of hot flushes during and after
neoadjuvant hormonal therapy for localized prostate cancer. South Med J. 1998;91(9):855-857.

9. Cabot AT. The question of castration for enlarged prostate. Am Surg, 1896;24(3):265-309.

10. Kronenberg FI. Hot flashes: phenomenology, quality of life and search for treatment options. Exp
Gerontol. 1994; 29 (3-4): 319-336.

11. Ginsburg J. O'Reilly B. Climateric flusing in a man. Brit Med J, 1983;287(6387):262.

12. Smith JA. Management of hot flushes due to endocrine therapy for prostate cancer. Oncology.
1996;10:1319-1322.

13. Kouriefs C, Georgiou M, Ravi R. Hot flushes and prostate cancer: pathogenesis and treatment. BJU
International. 2002;89(4):379-383.

14. Rossouw JE, Anderson GL, Prentice RL, et al. Risks and benefits of estrogen plus progestin in healthy
postmenopausal women: principal results from the Women’s Health Initiative randomized controlled Trial.
JAMA. 2002(2);288: 321-333.

15. Freedman RR, Krell W. Reduced thermorregulatory null zone in postmenopausal women with hot
flashes. Am J Obstet Gynecol. 1999;18(1):66-70.

16. Stearns V, Johnson MD, Rae JM, et al. Paroxetine controlled release in the treatment of menopausal hot
flashes: a randomized controlled trial. JAMA. 2003;289(21):2827-2834.

17. Stubbs WA, Delitala G, Jones A, et all. Hormonal and metabolic responses to an enkephalin analogue in
normal man. Lancet. 1978; 2 (8102): 1225-1227.

18. Robert R. Hot flashes: behavioral treatments, mechanims, and relation to sleep. Am J Med,
2005;118:124S-30S.

19. Shanafelt TD, Barton DL, Adjei AA, Loprinzi CL. Pathophysiology and treatment of hot flashes. Mayo Clin
Proc. 2002;77(11):1207-1218.

20. Fishman J, Norton BL, Hahn EF. Opiate regulation of estradiol-2-hydroxylase in the brain of female rats:
Mechanism for control of pituitary hormone secretion. Proc Natl Acad Sci USA, 1980;77(3):2574-2576.

21. Loprinzi CL, Michalak JC, Quella SK, et al. Megestrol acetate for the prevention of hot flushes. N Engl J
Med, 1994;331(16):347-352.

22. Albertazzi P. Nonadrenergic and serotonergic modulation to treat vasomotor symptoms. J Br Menopause
Soc. 2006;12(1):7-11.

23. Freedman RR. Physiology of hot flashes. Am J Hum Biol, 2001;13(4):453-464.



24. Curcio JJ, Kim LS, Wollner D, Pockaj BA. The potential role of 5-Hydroxytryptophan for hot flash
reduction: A hypothesis. Altern Med Rec, 2005;10(3):216-221.

25. Kalay AE, Demir B, Haberal A, Kalay M, Kandemir O. Efficacy of citalopram on climacteric symptoms.
Menopause. 2007;14 (2):223-229.

26. Berendsen HH. The role of serotonine in hot flushes. Maturitas, 2000; 36 (3): 155-164.

27. Freedman RR. Pathophysiology and treatment of menopausal hot flashes. Semin Reprod Med.
2005;23(3):117-125.

28. Smith JA. A prospective comparison of treatments for symptomatic hot flushes following endocrine
therapy for cancer of the prostate. J Uro. 1994;152:132-413.

29. Miller JI, Ahmamn et al. Treatment of castration-induced menopausal symptoms with low dose
diethylstilbestrol in men with advanced prostate cancer. Urology. 1992;40:499-502.

30. Atala A, Amin M, Harty JI. Diethylstilbestrol in treatment of postorchiectomy vasomotor symptoms and its
relation-ship with serum follicle-stimulating hormone, luteinizing hormone, and testosterone. Urology,
1992;39(1):108-110.

31. Savage MV, Brengelman GL. Control of skin blood flow in the neutral zone of human body temperature
regulation. J Appl Physiol. 1996;80(4):1249-1257.

32. Nelson HD. Commonly used types of postmenopausal estrogen for treatment of hot flashes: scientific
review. JAMA. 2004;291(3):1610-1620.

33. Casper RF, Yen SS. Neuroendocrinology of menopausal flushes: a hypothesis of flush mechanism. Clin
Endocrinol (Oxf), 1985;22 3):293-312.

34. Stearns V, Slack R, Greep N, et al. Paroxetine is an effective treatment for hot flashes: results from a
prospective randomized clinical trial. J Clin Oncol. 2005;23(33):6919-6930.

35. Quella SK, Loprinzi CL, Sloan JA, et al. Long-term use of megestrol acetate by cancer survivors for the
treatment of hot flashes. Cancer, 1998;82(2):1784-1788.

36. Loprinzi CL, Johnson PA, Jensen M. Megestrol acetate for anorexia and cachexia. Oncology.
1992;49:Suppl 2:46-49.

37. Goodwin JW, Green SJ, Moinpour CM, Bearden JD Ill, Giguere JK, Jian CS, Lippman SM, Martino S,
Albain KS. Phase Ill randomized placebo-controlled trial of two doses of megestrol acetate as treatment for
menopausal symptoms in women with breast cancer: Southwest Oncology Group Study 9626. JCO,
2008;26:1650-56.

38. Moon TD. Cyproterone acetate for treatment of hot flushes after orchidectomy. Letter. J Urol.
1985;134(1):155-156.

39. Prior JC, McKay DW, Vigna YM, Barr Sl. Medroxyprogesterone increases basal temperature: a placebo-
controlled crossover trial in postmenopausal women. Fertil Steril. 1995;63(6):1222-1226.

40. Ronzoni G, De Giovanni L, Menchinelli P, Meneschincheri M.Therapy of vasomotor syndrome in the
treatment of advanced prostatic cancer: apropos of 37 cases. Arch Ital Urol Androl. 1998;70(1):37-40.

41. Finck G, Barton DL, Loprinzi CL, Quella SK, Sloan JA. Definitions hot flashes in breast cancer survivors.
J Pain Symptom Manage. 1998;16(5):327-333.

42. Borm GF, Hoogendoorn EH, den Heijer M, Zielhuis GA. Sequential balancing: a simple method for
treatment allocation in clinical trials. Contemp Clin Trials. 2005 Dec;26(6):637-645.

43. Benghiat A, Cassidy SA, Davidson HE, Mancero FS, Pickard JG, Tyrrell CJ. Megestrol acetate in the
treatment of advanced post-menopausal breast cancer. Eur J Surg Oncol. 1986;12(1):3-45.

44. Shears P. Climacteric flushing in a man. Br Med J (Clin Res Ed). 1983;287(6389):422-433.

45. Steinfeld AD, Reinhardt Cl. Male climateric after orchiectomy in patients with prostatic cancer. Urology.
1980;16(6):620-622.

46. Dawson N, McLeod DG. Dramatic prostate specific antigen decrease in response to discontinuation of
megestrol acetate in advanced prostate of cancer: expansion of the antiandrogen withdrawal syndrome. J
Urol, 1995;153(6):1946-1947.

47. Wehbe TW, Stein BS, Akerley WL. Prostate-specific antigen response to withdrawal of megestrol acetate
in a patient with hormone-refractory prostate cancer. Mayo Clin Proc. 1997;72(10):932-934.



48. Quella SK, Loprinzi CL, Sloan J, et al. Pilot evaluation of venlafaxine for the treatment of hot flashes in
men undergoing androgen ablation therapy for prostate cancer. Journal of Urology. 1999;162(1):98-102.

49. Leuprolide Study Group. Leuprolide vs diethylstilbestrol for metastatic prostate cancer. N Engl J Med.
1984;311:1281-1286.

50. Wentz WB et al. Progestin therapy in lesions of the endometrium. Semin Oncol. 1985;12:Suppl 1:23-27.

51. Bonomi P, Pessis D, Bunting N, et al. Megestrol acetate used as primary hormonal therapy in stage D
prostatic cancer. Semin Oncol. 1985;12(1):36-39.

52. Haas S et al. The effect of transdermal estradiol on hormone and metabolic dynamic over a six-week
period. Obstet gynecol. 1988; 71:671-676.

53. Haslam SZ, Osuch JR, Raafat AM, Hofseth LJ. Postmenopausal hormone replacement therapy: effects
on normal mammary gland in humans and in a mouse postmenopausal model. J Mammary Gland Biol
Neoplasia. 2002;7 (1):93-105.

54. Anderson GL, Limacher M, Assaf AR, et al. Women's Health Initiative Steering Committee. Effects of
conjugated equine estrogen in postmenopausal women with hysterectomy: Women’s Health Initiative
randomized controlled Trial. JAMA. 2004;291(14):1701-1712.

55. Nelson HD, Vesco KK, Haney E, et al. Nonhormonal therapies for Menopausal hot flashes. Systematic
Review and Meta-analysis. JAMA, 2006; 295 (17): 2057-2071.

56. Lebherz TB, French L. Nonhormonal treatment of the menopausal syndrome. A double-blind evaluation
of an autonomic system stabilizer. Obstet Gynecol. 1969; 33 (6): 795-799.

57. Clayden JR et al. Menopausal flushing. Double-blind trial of a non-hormonal medication. Br Med.
1974;1:409-412.

58. Ravnikar V. Physiology and treatment of hot flushes. Obstet Gynecol. 1990;75:3S-7S.

59. Pandya KJ, Raubertas RF, Flynn PJ, et al. Oral clonidine in postmenopausal patients with breast cancer
experiencing tamoxifen-induced hot flashes: a University of rochester cancer center Community Clinical
Oncology Program study. Ann Intern Med. 2000;132 (10):788-793.

60. Freedman RR, Dinsay R. Clonidine raises the sweating threshold in symptomatic but not in
asymptomatic postmenopausal women. Fertil Steril, 2000; 74 (1): 20-23.

61. Nagamani M, Hannigan EV, Dinh TV, Stuart CA. Treatment of menopausal hot flashes with transdermal
administration of clonidine. Am J Obstet Gynecol. 1987;156(1):561-565.

62. Wren BG, Brow Lb. A double-blind trial with clonidine and a placebo to treat hot flushes. Med J
Aust.1986;144(7)369-370.

63. Quella S, Loprinzi CL, Doge AM. A qualitive approach to defining « hot flashes » in men. Urol Nurs.
1994;14(3):155-158.

64. Buijs C, Mom CH, Willemse PH, Marike Boezen H, Maurer JM, Wymenga AN, de Jong RS, Nieboer P,
de Vries EG, Mourits MJ. Venlafaxine versus clonidine for the treatment of hot flashes in breast cancer
patients: a double-blind, randimized cross-over study. Breast cancer res Treat. 2008 Aug 1. (Epub ahead of
print).

65. Loibl S, Schwedler K, Von Minckwitz G, Strohmeier R, Mehta KM, Kaufmann M. Venlafaxine is superior
to clonidine as treatment of hot flashes in breast cancer patients — a double-blind, randomized study. Ann
Oncol.. 2007;18:689-693.

66. Loprinzi CL, Kugler JW, Barton DL, et al. Phase lll trial of gabapentin alone or in conjunction with an
antidepressant in the management of hot flashes in women who have inadequate control with an
antidepressant alone: NCCTG NO03C5. J Clin Oncol, 2007;25(3):308-312.

67. Pockaj BA, Gallagher JG, Loprinzi CL, et al. Phase Ill double-blind, randomized, placebo-controlled
crossover trial of black cohosh in the management of hot flashes: NCCTG Trial NO1CC. J Clin Oncol.
2006;24(18):2836-2841.

68. Loprinzi L, Barton DL, Sloan JA, et al. Pilot evaluation of gabapentin for treating hot flashes. Mayo Clin
Proc. 2002;77(11):1159-1163.

69. Guttuso TJ. Gabapentin’s effects on hot flashes and hypotermia. Neurology. 2000;54(11):2161-2163.

70. Stahl SM. Nuevos antidepresivos y estabilizadores del estado de animo. Psicofarmacologia esencial.
2%ed. 2002; p.267-326.



71. Loprinzi Cl, Barton DL, Carpenter LA et al. Pilot evaluation of paroxetine for treating hot flashes in men.
Mayo Clin Proc. 2004;79:1247-1251.

72. Suvanto-Luukkonen E, Koivunen R, Sundstrém H et al. Citalopram and fluoxetine in the treatment of
postmenopausal symptoms: a prospective, randomized, 9-month, placebo-controlled, double-blind study.
Menopause. 2005;12(1):18-26.

73. Loprinzi CL, Kugler JW, Sloan JA, et al. Venlafaxine in manegement of hot flashes in survivors of breast
cancer: a randomized controlled trial: Lancet. 2000;356(9247):2059-2063.

74. Loprinzi CL, Sloan JA, Perez EA. Phase lll evaluation of fluoxetine for treatment of hot flashes. J Clin
Oncol. 2002;20(6):1578-1583.

75. Sloan JA, Loprinzi CL, Novotny PJ, Barton DL, Lavasseur Bl, Windschitl H. Methodological lessons
learned from hot flash studies. J Clin Oncol. 2001;19(23):4280-4290.

76. Tzingounis VA, Aksu MF, Greenblatt RB. Estriol in the management of the menopause. JAMA.
1978;239(16):1638-1641.

77. Moyad MA. Complementary/alternative therapies for reducing hot flashes in prostate cancer patients:
reevaluating the existing indirect data from studies of breast cancer and postmenopausal women. Urology,
2002; 59(suppl 1):20-33.

78. Albertazzi P, Pansini F, Bonaccorsi G, Zanotti L, Forini E, De Aloysio DI. The effect of dietary soy
supplementation on hot flashes. Obstet Gynecol. 1998;91(11):6-11.

79. Gold EB, Sternfeld B, Kelsey JL, et al. R. Relation of demographic and lifestyle factors to symptoms in a
multi-racial/ethnic population of women 40-55 years of age. Am J Epidemiol. 2000;152(5):463-473.

80. Jessen AB, Toubro S, Astrup A. Effects of chewing gum containing nicotine and caffeine on energy
expenditure and substrate utilization in men. Am J Clin Nutr. 2003;77(6):1442-1447.

81. Whiteman MK, Staropoli CA, Langenberg PW, McCarter RJ, Kjerulff KH, Flaws JA. Smoking, body mass
and hot flashes in midlife women. Obstet Gynecol, 2003;101(12):264-272.

82. Stearns V, Slack R, Greep N, et al. Paroxetine is an effective treatment for hot flashes: results from a
prospective randomized clinical trial. J Clin Oncol. 2005;23(28):6919-6930.

83. Loprinzi CL, Pisansky TM, Fonseca R, et al. Pilot evaluation of venlafaxine hydrochloride for the therapy
of hot flashes in cancer survivors. J Clin Oncol. 1998;6(7):2377-2381.

84. Loprinzi CL, Levitt R, Barton D, et al. Phase Il comparison of depomedroxyprogesterone acetate to
venlafaxine for managing hot flashes: North Central Cancer Treatment Group Trial N99C7. J Clin Oncol.
2006;24(9):1409-1414.

85. Evans ML, Pritts E, Vittinghoff E, McClish K, Morgan KS, Jaffe RB. Management of postmenopausal hot
flashes with venlafaxine hydrochloride: a randomized controlled trial. Obstet Gynecol, 2005;105(1):161-166.

86. Kimmick GG, Lovato J, McQuellon R, Robinson E, Muss HB. . Randomized, double-blind, placebo-
controlled, crossover study of sertraline (Zoloft) for the treatment of hot flashes in women with early stage
breast cancer taking tamoxifen. Br J. 2006;12(2):114-122.

87. Bergmans MG, Merkus JM, Corbey RS, Schellekens LA, Ubachs JM. Effect of Bellergal Retard on
climateric complaints: a double-blind, placebo-controlled study. Maturitas. 1987;9(3):227-234.

88. Loprinzi CL, Stearns V, Barton D. Centrally active nonhormonal hot flash therapies. Am J Med. 2005
19;118, Suppl12B:118-123.

89. Hammond MG, Hatley L, Talbert LM. A double blind study to evaluate the effect of methyldopa on
menopausal vasomotor flushes. J Clin Endocrinol Metab, 1984;58(6):1158-1160.

90. Nesheim BI, Saetre T. Reduction of menopausal hot flashes by methyldopa: a double-blind crossover
trial. Eur J Clin Pharmacol, 1981;20(6): 413-416.

91. Hammar M, Frisk J, Grimas O, H66k M, Spetz AC, Wyon Y. Acupuncture treatment of vasomotor
symptoms in men with prostatic carcinoma: a pilot study. J Urol. 1999;161(1):853-856.

92. Towlerton G, Filshie J, O'Brien M, Duncan A. Acupuncture in the control of vasomotor symptoms caused
by tamoxifen. Palliat Med. 1999;13(5):445.

93. Wyon Y et al. Acupuncture against climacteric disorders? Lower number of symptoms after menopause.
Lakartidningen, 1994;91:2318-2322.



Correspondence author: Santiago Vilar Gonzalez
Servicio de Radioterapia.

Complejo Hospitalario Universitario de Albacete (CHUA)
C/ Hnos. Falco, s/n - 02006 Albacete

Tef: 0034 96 75 97 523

Author e-mail: santiagov06@gmail.com

Paper information: Review — Prostate cancer
Manuscript received: december 2008

Manuscript accepted: january 2008

10



