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Comment in: JUrol. 2003 May;169(5):1745-6.

Transdermal estradiol therapy for advanced prostate cancer--forward to the past?
Ockrim JL, Lalani EN, Laniado ME, Carter SS, Abel PD.

Department of Surgical Oncology, Faculty of Medicine, Imperial College, Hammersmith Hospitals NHS
Trust, UK.

PURPOSE: Current hormonal therapies for prostate cancer are associated with significant morbidities,
including symptoms of andropause and osteoporosis. Oral estrogens prevented many of these problems
but were abandoned due to cardiovascular toxicity attributed to hepatic effect. In contrast, parenteral
estrogens prevent first pass hepatic metabolism and substantially reduce cardiovascular risk, and long-
term transdermal estradiol therapy is believed to be cardioprotective. We report preliminary results of a
pilot study using transdermal estradiol therapy to treat men with advanced prostate cancer.
MATERIALS AND METHODS: A total of 20 patients with advanced prostate cancer were enrolled in a
before and after study that examined the impact of estradiol patches on hormones, disease,
thrombophilia, vascular flow, osteoporosis and quality of life.

RESULTS: Median followup is 15 months. Estradiol levels greater than 1,000 pmol./l. were achieved
using 2 patches and higher levels were obtained by increasing the number of patches. All patients
achieved castrate levels of testosterone within 3 weeks and had biochemical evidence of disease
regression. One patient died of disease at 14 months and 1 cardiovascular complication occurred.
Thrombophilic activation was avoided and vascular flow improved. Bone mineral density was
significantly increased. Mild or moderate gynecomastia occurred in 80% of patients but no patient had
hot flushes. All other functional and symptomatic quality of life domainsimproved.

CONCLUSIONS: Transdermal estradiol therapy produced an effective tumor response. Cardiovascular
toxicity was substantially reduced compared with that expected of oral estrogen, and other morbidity
(gynecomastia) was negligible. Transdermal estradiol therapy prevented andropause symptoms,
improved quality of life scores and increased bone density. Transdermal estradiol costs a tenth of current
therapy cost, with the potential for considerable economic savings over conventional hormone therapies.

PMID: 12686820 [PubMed - indexed for MEDLINE]

2: 2004 ASCO Annual Meeting
Category: Genitourinary Cancer
SubCategory: Prostate Cancer

Effect of high-dose estrogen on memory in men with prostate cancer.
Abstract No: 4650

Author(s): T. M. Beer, L. B. Bland, M. Garzotto, C. W. Ryan, J. S. Janowsky; Oregon Health & Science
University, Portland, OR; Oregon Health & Science University/Portland VA Med, Portland, OR

Abstract: Background: Estrogen replacement in women, and in female animal models, improves memory and changes the
structure and physiology of relevant brain regions. Estrogen replacement in women improves long term verbal
memory (hippocampal function) but may not affect short term working memory (prefrontal cortex function).
Gonadectomy in male rats decreases synapse density in the hippocampus, a region important for long term memory.
Testosterone, but not estrogen, replacement restores hippocampal synapse spine density. Testosterone
supplementation in older men produces improvements in short term working memory. Little is known about the
neural and cognitive effects of androgen suppression or estrogen therapy in men with prostate cancer.

M ethods: We compared the long term verbal memory (using the immediate and delayed Paragraph Recall test), and
working memory (using Subject Ordered and Trails tests) of androgen-deprived men with androgen-independent
prostate cancer before and 1 month after starting second-line hormonal therapy with transdermal estradiol 45.6 mg
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(six 7.6 mg patches) applied every 7 days.

Results:

|Nineteen men, aged 49-92 wer e evaluated.

|Test | Pre-treatment | On estrogen | P value
Par agr aph Recall (immediate; # correct) | 19.2 | 22.9 | .007
|Paragraph Recall (delayed; # correct) | 14.8 | 18.8 | .019
Subject Ordered (# of errors)

(data from 18 subjects) 6.4 6.3 NS
8 item 7.2 7.0 NS
10item ' '

Trails (seconds B-A)

(data from 15 subjects) 66.0 699 NS

Androgen deprived men treated with estradiol had a significant improvement in their paragraph recall performance
but no change in working memory.

Conclusions: High dose estradiol may have had beneficial but specific effects on cognitive performance. The
mechanism of this effect is not clear. Previous studies have shown beneficial effects of testosterone on the brain and
performance in androgen deprived male rats, but effects of estradiol have only been found for recovery of function
after brain injury. Thus, the beneficial effects of estradiol in this study may be due to its use in combination with
androgen suppression, disease and/or an aging brain. Further studies using additional cognitive measures and control
subjects will further elucidate the brain and cognitive effects of estradiol in prostate cancer patients.

3

Transdermal estrogen therapy improves cholesterol levels and lipid profilesin men with prostate cancer.
Abstract No: 8035

Author(s): J. Q. Purnell, L. B. Bland, M. Garzotto, D. Lemmon, E. M. Wersinger, C. W. Ryan, T. M. Beer;
Oregon Health & Science University, Portland, OR; Oregon Health & Science University/Portland VA Med,
Portland, OR

Abstract:

Background: Hypogonadal men have adverse changesin lipids and body composition that are reversed by testosterone replacement.
Studies of testostorone replacement co-administered with aromatase inhibitors show that these benefits are in part mediated through
conversion of androgens to estrogenic hormones. Lipid and body composition changes may contribute to the long-term morbidity of
androgen deprivation therapy for prostate cancer (PC). Oral estrogen therapy for PC is associated with an increased risk of
thromboembolic complications, but parenteral administration may be safer. As part of a study of transdermal estrogen (TDE) in
androgen-independent PC (AIPC) patients, we sought to determine the impact of such therapy on serum lipids and body composition.

Methods: We measured serum cholesteral, triglycerides, LDL, HDL (total, HDL, and HDL5), VLDL-C, Apolipoprotein-B, and Lp(a)
before and 8 weeks after starting TDE therapy (six 7.6 mg patches applied every 7 days) in androgen-deprived men with AIPC. We
examined body composition with whole body DEXA and fat distribution with an abdominal MRI at the same time points.

Results: Mean + SD for variable that changed are shown in the table.

|Lipid and DEXA data were obtained in 18 men, aged 49-92

| ‘ Baseline | 8 weeks ‘ % change ‘ p value
[Total cholesterol (mg/dL) | 191+37 || 171+35 || -10% | <0.001
ILDL (mg/dL) | 116+31 || 96+30 || -17% | <0.001
[HDL (mg/dL) | 4197 || 45:x11 | +10% | 0.01

IHDL, (mg/dL) | 66£16 || 89:36 | +35% | 0.002
|Apo B (mg/dL) | 10419 || 91£23 || -12% | <0.001
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No significant change was observed for HDL 3, triglycerides, VLDL, or Lp(a). MRI data were available for 13 of these men. No
change was observed in any of the body composition measures including: % fat, fat mass, lean mass, trunkal fat, intra-abdominal fat,
or subcutaneous fat.

Conclusions: Androgen deprived men treated with TDE had significant improvementsin LDL and HDL levels without raising
triglyceride levels. The observed changes are sufficiently large to have the potential to reduce cardiovascular risk. Longer-term
observation is necessary to determine if improvements in body composition changes would follow. Controlled studies are needed to
determine the impact of TDE therapy on cardiovascular risk.

4: Urology. 2000 Jan;55(1):97-101.

Transdermal estrogen in the treatment of hot flushesin men with prostate cancer.
Gerber GS, Zagaja GP, Ray PS, Rukstalis DB.
Department of Surgery, University of Chicago Pritzker School of Medicine, Illinois, USA.

OBJECTIVES: To assess the effectiveness and tolerability of transdermal estrogen in men with hot
flushes after hormonal therapy for prostate cancer. METHODS: Twelve men with moderate to severe
hot flushes were randomized to receive either low-dose (0.05 mg) or high-dose (0.10 mg) estrogen
patches applied twice weekly for 4 weeks. After a 4-week washout period in which no treatment was
given, each patient received the alternative dose for 4 weeks. Treatment response was assessed by daily
logs and questionnaires completed every 4 weeks that included a visual analog assessment. Serum
luteinizing hormone, follicle-stimulating hormone, testosterone, and estradiol levels were also measured
every 4 weeks during the study. RESULTS: There was a significant reduction in the overall severity of
the hot flushes seen in patients with both the low and high-dose estrogen patch. A significant reduction
in the daily frequency of the hot flushes was seen with the high-dose patch only. Overall, 10 (83%) of 12
men reported either mild, moderate, or major improvement in symptoms with either the low or high-
dose patch. Mild, painless breast swelling or nipple tenderness was noted in 2 (17%) and 5 (42%) of 12
men treated with the low and high-dose estrogen patch, respectively. FSH levels decreased significantly
with both the low and high-dose patch. Estradiol levelsincreased from 12.1 to 16.4 pg/mL and 26.9
pa/mL with the low and high-dose patch, respectively. There was no significant change in serum
testosterone or luteinizing hormone levels. CONCLUSIONS: Transdermal estrogen appearsto be a
promising, well-tolerated therapy for men with hot flushes after endocrine treatment for prostate cancer.
Further study in larger groups of patients is necessary to assess the relative effectiveness and morbidity
of this treatment.

PMID: 10654902 [PubMed - indexed for MEDLINE]

5: Scand J Urol Nephrol. 2002;36(6):405-13.

Parenteral estrogen versus combined androgen deprivation in thetreatment of
metastatic prostatic cancer, Scandinavian Prostatic Cancer Group (SPCG) Study No.5

Hedlund PO, Ala-Opas M, Brekkan E, Damber JE, Damber L, Hagerman |, Haukaas S,
Henriksson P, Iversen P, Pousette A, Rasmussen F, Salo J, Vaage S, Varenhorst E; Scandinavian
Prostatic Cancer Group.

Department of Urology, Karolinska Hospital, Stockholm, Sweden. krea@beta.telenordia.se
OBJECTIVE: In the mid-1980s, interest in parenteral estrogen therapy for prostate cancer was renewed

when it was found that it influenced liver metabolism only marginally and had very few cardiovascular
side-effects. In this study high-dose polyestradiol phosphate (PEP; Estradurin) was compared to
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combined androgen deprivation (CAD) for the treatment of patients with metastatic prostate cancer. The
aim of the study was to compare anticancer efficacy and adverse events, especially cardiovascular side-
effects.

MATERIAL AND METHODS: A total of 917 patients with TO-4, NX, M1, G1-3 prostate cancer and an
Eastern Cooperative Oncology Group performance status of 0-2 were randomized to treatment with
either PEP 240 mg i.m. twice amonth for 2 months and thereafter once a month or flutamide (Eulexin)
250 mg t.i.d. per osin combination with either triptorelin (Decapeptyl) 3.75 mg per month i.m. or, on an
optional basis, bilateral orchidectomy. A total of 556 patients had died at the time of thisanalysis.
RESULTS: There was no difference between the treatment arms in terms of time to biochemical or
clinical progression and overall or disease-specific survival. There was no increase in cardiovascular
mortality in the PEP arm. The PEP group had a higher prevalence of cardiovascular disease prior to the
study and a significantly higher incidence of non-fatal ischemic heart events and heart decompensation
during the study.

CONCLUSIONS: PEP has an equal anticancer efficacy to CAD and does not increase cardiovascular
mortality. Final evaluation of cardiovascular morbidity is awaiting further analysis and follow-up. PEP
is considerably cheaper than CAD.

PMID: 12623503 [PubMed - indexed for MEDLINE]

6: Urology. 2000 Mar;55(3):328-33.

Parenteral estrogen versustotal androgen ablation in the treatment of advanced
prostate carcinoma: effects on overall survival and cardiovascular mortality. The
Scandinavian Prostatic Cancer Group (SPCG)-5 Trial Study.

Hedlund PO, Henriksson P.
Department of Urology, Karolinska Hospital, Stockholm, Sweden.

OBJECTIVES: To compare the effect on overall survival of total androgen ablation (TAA) with that of
parenteral estrogen and to pay special attention to cardiovascular mortality. TAA (orchiectomy or a
luteinizing hormone-rel easing hormone analogue combined with an antiandrogen) has been proposed as
superior to other endocrine treatments for patients with prostate carcinoma. Recently, the use of
parenteral estrogen has been suggested to reduce or even negate the well-known cardiovascular side
effects of oral estrogens. METHODS: Nine hundred fifteen patients were randomized to intramuscul ar
injections of 240 mg polyestradiol phosphate (PEP) every second week for the first 8 weeks (5 doses)
followed by a maintenance dose of 240 mg every month (n = 458) or to bilateral orchiectomy or
triptorelin 3.75 mg every month combined with the antiandrogen flutamide 250 mg three times daily.
The choice between orchiectomy and triptorelin was at the discretion of the clinician and patient.
Patients were stratified according to performance status, presence of cardiovascular disease, and alkaline
phosphatase level. An observer totally unaware of the treatment given classified all deceased patients.
RESULTS: At amedian follow-up of 18.5 months, no signs of a difference in overall survival were
found between TAA and PEP (P <0.001). Of 458 patients, 266 (58.1%) had died in the PEP group
compared with 269 (58.9%) of 457 patientsin the TAA group. Within the TAA group, no differencein
overall survival existed between patients who had undergone orchiectomy or who were given triptorelin.
Furthermore, no differences in cardiovascular mortality were found (3.5% in the PEP group and 3.1%in
the TAA group). CONCLUSIONS: The current parenteral estrogen regimen seems to be of comparable
efficacy and cardiovascular safety as TAA in terms of overall survival. PEP has by far the lowest drug
cost and also the lowest cumulative direct costs and thus has the highest cost-effectiveness. We suggest
that parenteral estrogen be included as a therapeutic option in the endocrine management of prostate
carcinoma.

PMID: 10699602 [PubMed - indexed for MEDLINE]
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7: Clin Endocrinol (Oxf). 1997 Sep;47(3):337-42.

Mortality and morbidity in transsexual subjectstreated with cross-sex hor mones.
van Kesteren PJ, Asscheman H, Megens JA, Gooren LJ.
Department of Andrology, Free University Hospital, Amsterdam, The Netherlands.

OBJECTIVE: The optimum steroid hormone treatment regimes for transsexual subjects has not yet been
established. We have investigated the mortality and morbidity figuresin alarge group of transsexual
subj ects receiving cross-sex hormone treatment.

DESIGN: A retrospective, descriptive study in a university teaching hospital.

SUBJECTS: Eight hundred and sixteen male-to-female (M-->F) and 293 female-to-male (F-->M)
transsexuals. INTERVENTIONS: Subjects had been treated with cross-sex hormones for atotal of
10,152 patient-years. OUTCOME MEASURES: Standardized mortality and incidence ratios were
calculated from the general Dutch population (age- and gender-adjusted) and were also compared to side
effects of cross-sex hormones in transsexual s reported in the literature.

RESULTS: In both the M-->F and F-->M transsexuals, total mortality was not higher than in the general
population and, largely, the observed mortality could not be related to hormone treatment. Venous
thromboembolism was the major complication in M-->F transsexual s treated with oral oestrogens and
anti-androgens, but fewer cases were observed since the introduction of transdermal oestradiol in the
treatment of transsexuals over 40 years of age. No cases of breast carcinoma but one case of prostatic
carcinomawere encountered in our population. No serious morbidity was observed which could be
related to androgen treatment in the F-->M transsexuals.

CONCLUSION: Mortality in male-to-female and female-to-mal e transsexual s is not increased during
cross-sex hormone treatment. Transdermal oestradiol administration is recommended in male-to-female
transsexuals, particularly in the population over 40 years in whom a high incidence of venous
thromboembolism was observed with oral oestrogens. It seems that in view of the deep psychological
needs of transsexuals to undergo sex reassignment, our treatment schedule of cross-sex hormone
administration is acceptably safe.

PMID: 9373456 [PubMed - indexed for MEDLINE]
8: JClin Endocrinol Metab. 1996 Jul;81(7):2545-9.

Comment in: J Clin Endocrinol Metah. 1997 Feb:;82(2):702-3.

" Add-back" estrogen rever ses cognitive deficitsinduced by a gonadotropin-releasing
hor mone agonist in women with leilomyomata uteri.

Sherwin BB, Tulandi T.
Department of Psychology, McGill University, Montreal, Quebec, Canada.

Treatment of women with uterine myomas with GnRH agonists results in symptoms of hypoestrogenism
which can be prevented by concurrent "add-back™" estrogen administration. We took advantage of these
induced endocrine changes to investigate their effects on cognitive functioning in young women with
myomas. Nineteen women with uterine myomas were tested before treatment. They all received the
GnRH agonist, leuprolide acetate depot (LAD), every 4 weeks for 12 weeks and were then randomized
to receive LAD plus estrogen or LAD plus placebo every 4 weeks for 8 additional weeks. Levels of all
sex hormones decreased after 12 weeks of LAD treatment (P < 0.01), and only estradiol (E2) levels
increased (P < 0.01) following 8 weeks of subsequent treatment in the group that received LAD plus E2.
Scores on neuropsychological tests of verbal memory decreased from pretreatment to 12 weeks
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posttreatment with LAD (P < 0.05). These memory deficits were reversed in the group that received
LAD plus E2 for 8 weeks coincident with an increase in plasma E2, whereas memory scores remained
depressed in the group that received LAD plus placebo. These findings are consistent with those from
studies on surgically menopausal women and strongly suggest that estrogen serves to maintain verbal
memory in women. These results provide support for the efficacy of add-back estrogen regimensin
women treated with GnRH agonists and also imply that estrogen may be important for maintaining
memory in the postmenopause.

PMID: 8675575 [PubMed - indexed for MEDLINE]
9: J Cell Biochem. 2004 Feb 15;91(3):491-503.

Estrogens and anti-estr ogens. key mediator s of prostate carcinogenesis and new
ther apeutic candidates.

Ho SM.

Department of Surgery, Division of Urology, University of Massachusetts Medical School, Worcester,
Massachusetts 01605, USA. Shuk-mei.Ho@umassmed.edu

Despite the historical use of estrogens in the treatment of prostate cancer (PCa) little is known about
thelir direct biological effects on the prostate, their role in carcinogenesis, and what mechanisms mediate
their therapeutic effects on PCa. It is now known that estrogens alone, or in synergism with an androgen,
are potent inducers of aberrant growth and neoplastic transformation in the prostate. The mechanisms of
estrogen carcinogenicity could be mediated viainduction of unscheduled cell proliferation or through
metabolic activation of estrogens to genotoxic metabolites. Age-related changes and race-/ethnic-based
differencesin circulating or locally formed estrogens may explain differential PCa risk among different
populations. Loss of expression of estrogen receptor (ER)-beta expression during prostate
carcinogenesis and prevention of estrogen-mediated oxidative damage could be exploited in future PCa
prevention strategies. Re-expression of ER-beta in metastatic PCa cells raises the possibility of using
ER-beta-specific ligandsin triggering cell death in these malignant cells. A variety of new

estrogeni c/anti-estrogenic/sel ective estrogen receptor modulator (SERM)-like compounds, including 2-
methoxyestradiol, genistein, resveratrol, licochal cone, Raloxifene, ICI 182,780, and estramustine are
being evaluated for their potential in the next generation of PCa therapies. Increasing numbers of
patients self-medicate with herbal formulations such as PC-SPES. Some of these compounds are
selective ER-beta ligands, while most of them have minimal interaction with ER-alpha. Although many
may inhibit testosterone production by blockade of the hypothalamal-pituitary-testis axis, the most
effective agents also exhibit direct cytostatic, cytotoxic, or apoptotic action on PCa cells. Some of them
are potent in interfering with tubulin polymerization, blocking angiogenesis and cell motility,
suppressing DNA synthesis, and inhibiting specific kinase activities. Further discovery of other
compounds with potent apoptotic activities but minimal estrogen action should promote development of
anew generation of effective PCa preventive or treatment regimens with few or no side-effects due to
estrogenicity. Further advancement of our knowledge of the role of estrogensin prostate carcinogenesis
through metabolic activation of estrogens and/or ER-mediated pathways will certainly result in better
preventive or therapeutic modalities for PCa. Copyright 2003 Wiley-Liss, Inc.

PMID: 14755680 [PubMed - indexed for MEDLINE]
10: Clin Prostate Cancer. 2002 Sep;1(2):81-9.
The evolving role of estrogen therapy in prostate cancer.

Oh WK.
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Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Department of Medicine,
Harvard Medical School, Boston, MA 02115, USA. william_oh@dfci.harvard.edu

Estrogens, including diethylstilbestrol (DES), were used as the primary medical treatment for metastatic
prostate cancer for many years but have been superceded in the past two decades by luteinizing
hormone-releasing hormone (LHRH) agonists, primarily because of the cardiovascular toxicity
associated with oral estrogen therapy. Recently, arenewed interest in estrogen therapy for prostate
cancer in the United States has developed as aresult of 3 major issues. First, when measured by declines
in prostate-specific antigen of > or = 50%, clinical trials have demonstrated activity of DES, DES-
diphosphate, and the estrogenic herbal therapy PC-SPES in 21%-86% of patients treated in phase |1
trials of androgen-independent prostate cancer patients. Second, the recent description of estrogen
receptor (ER)-b has led to areevaluation of the role of estrogensin normal prostate development and
cancer pathogenesis. In contrast to ER-a, ER-b is strongly expressed in normal prostate epithelium.
Furthermore, loss of ER-b expression has been demonstrated in prostate cancers, suggesting a possible
role for this pathway in the development of cancer. Finaly, the issues of cost and safety of estrogens are
being reassessed in the current environment of rising health care costs and improved cardiovascular
care. In Europe, estrogen therapy is more accepted as a low-cost and effective alternative to LHRH
agonists and antiandrogens. Toxicity of DES and other estrogens has al so been attenuated by strategies
that use lower doses and parenteral routes of administration, thereby avoiding hepatic first-pass
metabolism and decreasing the risk of thromboembolism. Nonetheless, there remain many unanswered
guestions about the role of estrogen therapy in prostate cancer, including differences between specific
drugs, optimal dose, timing, and patient selection. Further research is needed.

PMID: 15046698 [PubMed - indexed for MEDLINE]
11: JAm Geriatr Soc. 2004 Feb;52(2):269-73.

Comment in: JAm Geriatr Soc. 2004 Feb:;52(2):316-8.

The effect of short-term estradiol therapy on cognitive function in older men receiving
hormonal suppression therapy for prostate cancer.

Taxel P, StevensMC, TrahiotisM, Zimmerman J, Kaplan RF.

Division of Endocrinology and Metabolism and Center on Aging, University of Connecticut Health
Center, Farmington, Connecticut 06030, USA. taxel @nso.uchc.edu

OBJECTIVES: To determine the effect of estrogen (E) aone (without the influence of testosterone (T))
on cognitive function in older men, using 17-beta micronized estradiol versus placebo in older men
rendered hypogonadal (low T and E) by treatment for prostate cancer. DESIGN: Short-term double-
blind, randomized, controlled trial. SETTING: An outpatient General Clinical Research Center.
PARTICIPANTS: Twenty-seven community-dwelling men aged 65 and older receiving neoadjuvant or
established therapy with luteinizing-hormone rel easing-hormone agonists for treatment of prostate
cancer enrolled in a short-term randomized, controlled trial of 17-beta micronized estradiol versus
placebo on the effect on biochemical markers of bone turnover. MEASUREMENTS: Hormone levels,
including E, T, and sex hormone-binding globulin; standardized neurocognitive tests, including
measures of sustained attention, executive function, and memory; and questionnaires to assess subjects
perception of cognitive deficits and symptoms of depression.

RESULTS: There were no significant differences between patients receiving E or placebo on 15 of 17
neurocognitive measures and no significant differences in self-reported cognitive deficits or number of
depressive symptoms.
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CONCLUSION: Although studies have suggested that E replacement therapy may improve cognitive
function, most notably memory performance in postmenopausal woman, there was no evidence in the
present study that the addition of short-term E therapy was more beneficial than placebo in tests of
cognitive performance in hypogonadal men.

PMID: 14728639 [PubMed - indexed for MEDLINE]
12: Prostate. 1999 Jul 1,40(2):76-82.

Timefor revival of estrogensin the treatment of advanced prostatic carcinoma?
Phar macokinetics, and endocrine and clinical effects, of a parenteral estrogen regimen.

Henriksson P, Carlstrom K, Pousette A, Gunnar sson PO, Johansson CJ, Eriksson B, Altersgard-
Brorsson AK, Nordle O, StegeR.

Department of Internal Medicine, Huddinge Hospital and Karolinska Institute, Stockholm, Sweden.
Peter. Henriksson@medhs.ki.se

BACKGROUND: The present pilot study tested the clinical performance of a new pharmacokinetically
guided dosing regimen of parenteral estrogen in patients with advanced prostatic carcinoma. The aim
was to accelerate endocrine effects and to avoid cardiovascular side effects.

METHODS: Seventeen patients were randomized to intramuscular injections of 240 mg polyestradiol
phosphate (PEP) every second week for the first 8 weeks (five doses), followed by a maintenance dose
of 240 mg every month; and 16 patients were randomized to bilateral orchidectomy. The estrogen
dosing was calculated by pharmacokinetic modelling to achieve arapid increase in serum estradiol and
thereby afast decrease in testosterone.

RESULTS: The predicted increment in serum estrogen was achieved, together with a subsequent
decrease in testosterone in the PEP group. In addition, there were no signs of an increased
cardiovascular morbidity. Thiswas probably due to aminimal estrogenic influence on the liver and was
reflected by unchanged levels of coagulation factor VII. Clinical effects, during the first 2 years of
treatment, were similar in the two treatment arms, with 12 patients in the orchidectomy group and 14
patients in the PEP group responding to treatment.

CONCLUSIONS: The present parenteral regimen is an efficient and time-saving estrogen regimen with
afavorable side-effect profile. PEP seemsto offer a potential for revival of the most cost-effective
endocrine treatment of cancer of the prostate, i.e., estrogen.

PMID: 10386467 [PubMed - indexed for MEDLINE]

13: Arterioscler Thromb Vasc Biol. 2000 May;20(5):1396-403.

Oral, but not transdermal, administration of estrogens lower stissue-type plasminogen
activator levelsin humanswithout affecting endothelial synthesis.

Giltay EJ, Gooren LJ, EmeisJJ, Kooistra T, Stehouwer CD.

Institute of Endocrinology, Department of Internal Medicine, Institute for Cardiovascular Research,
University Hospital Vrije Universiteit, Amsterdam, The Netherlands.

Oral estrogen administration decreases plasma levels of tissue-type plasminogen activator (tPA), which
may be explained by a decrease in endothelial tPA synthesis, an increase in its hepatic clearance, or
both. In the present study, we determined (1) differences between oral (ie, viathe liver) ethinyl estradiol
and transdermal (ie, systemic) 17beta-estradiol administration on plasma antigen levels of tPA and
plasminogen activator inhibitor type-1 before and after 4 months of hormone administration and (2)



TRANSDERMAL ESTRADIOL - ESTROGEN - ABSTRACTS --10/4/2004 -- Page 9 / 24
effects on endothelial tPA synthesis, by measuring the local increase in plasmatPA during venous
occlusion of the upper extremity. Thirty transsexual males (median age 32 years, range 20 to 44 years)
were randomly assigned to either oral ethinyl estradiol (n=15) or transdermal 17beta-estradiol (n=15);
both treatments included the antiandrogen cyproterone acetate (CA). Ten males were treated with CA
alone. Seventeen transsexual females (median age 27 years, range 18 to 37 years) were treated with
intramuscular testosterone esters. Only oral ethinyl estradiol plus CA but neither transdermal 17beta-
estradiol plus CA, nor oral CA, nor parenteral testosterone lowered plasmatPA and plasminogen
activator inhibitor-1 (P<0.001 for both). tPA release during venous occlusion was not affected by oral
ethinyl estradiol plus CA in males (P=0.52) or by parenteral testosterone in females (P=0.89). These
data are consistent with a previous observation, in rodents, that the decrease in tPA after oral estrogen
administration can be explained by an increase in hepatic tPA clearance, leaving endothelial tPA
synthesis unchanged, and suggest that these mechanisms also explain the decrease in tPA in humans.

PMID: 10807760 [PubMed - indexed for MEDLINE]

14: JAm Coll Cardiol. 2003 Apr 16;41(8):1358-63.

Differential effects of oral versustransdermal estrogen replacement therapy on C-
reactive protein in postmenopausal women.

Vongpatanasin W, Tuncel M, Wang Z, Arbique D, Mehrad B, Jialal I.

Donald W. Reynolds Cardiovascular Clinical Research Center, Department of Internal Medicine,
University of Texas Southwestern Medical Center, Dallas 75390, USA.
wanpen.vongpatanasin@utsouthwestern.edu

OBJECTIVES: We investigated whether the route of estrogen replacement therapy (ET) is the major
determinant of C-reactive protein (CRP) in postmenopausal women. BACKGROUND: Recent studies
demonstrated that oral ET causes a sustained increase in CRP, implicating a proinflammatory effect.
Because CRP is synthesized in the liver, we hypothesized that estrogen-induced CRP elevation is related
to first-pass hepatic metabolism.

METHODS: In 21 postmenopausal women, we conducted a randomized, crossover, placebo-controlled
study to compare the effects of transdermal versus oral ET on CRP and inflammatory cytokines. We
measured CRP, interleukin (IL)-1-beta, IL-6, and tumor necrosis factor-alpha before and after eight
weeks of transdermal estradiol (E(2)) (100 microg/day), oral conjugated estrogen (CEE) (0.625 mg/day),
or placebo. Insulin-like growth factor-1 (IGF-1), a hepatic-derived anabolic peptide, was also measured.
RESULTS: Transdermal E(2) had no effect on CRP or IGF-1 levels. In contrast, eight weeks of oral
conjugated estrogens caused a more than twofold increase in CRP and a significant reduction in IGF-1
(p < 0.01) in the same women. The magnitude of increase in CRP was inversely correlated to the
decrease in IGF-1 (r = -0.49, p = 0.008). Neither transdermal E(2) nor oral CEE had any effects on the
plasma concentrations of cytokines that promote CRP synthesis.

CONCLUSIONS: In postmenopausal women, oral but not transdermal ET increased CRP by afirst-pass
hepatic effect. Anincreasein CRP levelsis accompanied by areduction in IGF-1, an anti-inflammatory
growth factor. Because CRP is a powerful predictor of an adverse prognosis in otherwise healthy
postmenopausal women, the route of administration may be an important consideration in minimizing
the adverse effects of ET on cardiovascular outcomes.

PMID: 12706932 [PubMed - indexed for MEDLINE]
15: JAm Coll Cardiol. 1997 Jun;29(7):1437-44.

Comment in: JAm Coll Cardiol. 1997 Jun;29(7):1445-6.
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L ong-term estrogen therapy improves vascular function in male to female transsexuals.
New G, TimminsKL, Duffy SJ, Tran BT, O'Brien RC, Harper RW, Meredith I T.
Cardiovascular Centre, Monash Medical Centre, Clayton, Melbourne, Australia.

OBJECTIVES: This study sought to examine the effects of long-term estrogen therapy on vascular
function in male to female transsexuals and to compare the findings with those observed in men and
premenopausal women.

BACKGROUND: Gender differencesin coronary artery disease have largely been attributed to the
beneficial effects of estrogen on vascular function and plasma lipids in women. However, the effects of
estrogen on the male vascul ature have not been widely studied.

METHODS: We compared the effects of estrogen on vascular function in 14 male to female
transsexuals, 14 age-matched men and 15 premenopausal women. Flow-mediated vasodilation and
response to nitroglycerin were assessed in the brachial artery using noninvasive ultrasound.

RESULTS: Flow-mediated vasodilation was similar in transsexuals and women but greater than that in
men ([mean +/- SE] 11.5 +/- 1.3% and 9.4 +/- 1.1% vs. 5.2 +/- 1.0% respectively, p < 0.005). Responses
to nitroglycerin were also greater in transsexual s and women than in men (21.6 +/- 1.7% and 21.0 +/-
0.9% vs. 14.5 +/- 1.2%, respectively, p = 0.0005). These differences persisted even after adjusting for
vessel size. Despite similar total cholesterol levels, transsexuals had high density lipoprotein cholesterol
levels similar to those in women and greater than those observed in men (1.76 +/- 0.12 and 1.82 +/- 0.11
mmol/liter vs. 1.35 +/- 0.07 mmol/liter, respectively, p < 0.005). Moreover, triglyceride levels were
greater in transsexuals than in men and women, and low density lipoprotein cholesterol (LDL-C)
particle size was smaller (25.7 +/- 0.2 nmvs. 26.2 +/- 0.1 and 26.6 +/- 0.1 nm, respectively, p = 0.0001).
Serum testosterone (an index of estrogen therapy in transsexuals) was markedly suppressed in
transsexuals and similar to that in women. Univariate analysis revealed that there was a strong inverse
correlation between serum testosterone and flow-mediated vasodilation (r(s) = -0.48, p < 0.005).
Multivariate analysis revealed that the best combination of predictors of flow-mediated vasodilation was
serum testosterone, vessel size and LDL-C (R2 = 0.3, p < 0.005).

CONCLUSIONS: Long-term estrogen therapy appears to improve vascular function in male to female
transsexuals and occurs despite higher triglyceride levels and the presence of small, dense LDL-C. The
beneficial effects of estrogen are not gender specific or solely mediated through endothelium-derived
nitric oxide.

PMID: 9180101 [PubMed - indexed for MEDLINE]

16: JUrol. 2000 Mar;163(3):802-5.

Dramatic suppression of plasma and urinary prostate specific antigen and human
glandular kallikrein by antiandrogensin male-to-female transsexuals.

Obiezu CV, Giltay EJ, Magklara A, Scorilas A, Gooren L, Yu H, Diamandis EP.

Department of Pathology and Laboratory Medicine, Mount Sinai Hospital, University of Toronto,
Ontario, Canada.

PURPOSE: Prostate specific antigen (PSA) and human glandular kallikrein (hK2) are mainly produced
by the prostate and their genes are regulated by androgens through the androgen receptor. We determine
whether PSA and hK2 change significantly in plasmaand urine after antiandrogen treatment in male-to-
femal e transsexuals.

MATERIALS AND METHODS: Plasma and urine PSA and hK 2 were measured with highly sensitive
immunofluorometric procedures capable of detecting within 1 or 6 ng./l. PSA or hK2, respectively.
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Study groups consisted of 10 men treated with cyproterone acetate only (group 1), 15 transdermal
estradiol plus cyproterone acetate (group 2) and 31 ethinyl estradiol plus cyproterone acetate (group 3).
Plasma and urine samples were collected before initiation of treatment as well as after 4 months of
hormonal therapy. For a subset of group 3 patients blood and urine samples were also obtained after 12
months of treatment.

RESULTS: Cyproterone acetate, a steroidal antiandrogen, alone or with estradiol was able to suppress
greater than 90% of plasma and urinary PSA and hK 2 concentration after 4 or 12 months of therapy.
CONCLUSIONS: Cyproterone acetate therapy causes dramatic suppression of plasmaand urinary PSA
and hK 2 in men without prostate cancer. Since cyproterone acetate is used for prostate cancer treatment,
suppression of PSA after hormonal therapy may not accurately reflect therapy success in reducing tumor
burden.

PMID: 10687981 [PubMed - indexed for MEDLINE]

17: World JUrol. 2003 May;21(1):31-6. Epub 2003 Feb 14.

Antiestrogens and selective estrogen receptor modulator s reduce prostate cancer risk.
Steiner M S, Raghow S.

Department of Urology, University of Tennessee, 1211 Union Avenue, Memphis, TN 38104, USA.
mstei ner@utmem.edu

The development of chemoprevention strategies against prostate cancer would have the greatest overall
impact both medically and economically against prostate cancer. Estrogens are required for prostate
carcinogenesis. Estrogenic stimulation through estrogen receptor alphain amilieu of decreasing
androgens contributes significantly to the genesis of benign prostatic hyperplasia, prostate dysplasia, and
prostate cancer. The ability of antiestrogens and sel ective estrogen receptor modulators (SERMS) to
delay and to suppress prostate carcinogenesis is supported by preclinical, clinical, and epidemiological
studies. SERMs have many features that make them attractive candidates for prostate cancer
chemoprevention including their favorable safety profile and efficacy in preclinical prostate cancer
models. The true clinical benefits of SERMs for chemoprevention to prevent prostate cancer, however,
should continue to be investigated through human clinical trials. A phase I1b/111 human clinical trial is
currently evaluating safety and efficacy of toremifene, a SERM, in men who have high-grade prostatic
intragpithelial neoplasia.

PMID: 12756492 [PubMed - indexed for MEDLINE]

18: Clin Endocrinol (Oxf). 1999 Oct;51(4):517-24.

Role of oestrogen in male sexual behaviour: insights from the natural model of
aromatase deficiency.

Carani C, RochiraV, Faustini-Fustini M, Balestrieri A, Granata AR.
Chair of Endocrinology, Department of Internal Medicine, University of Modena, Italy.

OBJECTIVE: In order to evaluate the role of oestrogens on human male sexual behaviour, the gender-
identity, psychosexual orientation and sexual activity of a man with a congenital lack of oestradiol
resulting from an inactivating mutation of the aromatase P450 gene was investigated. The psychosexual
and sexual behavioural evaluations were performed before and during testosterone treatment and before
oestradiol treatment, during three phases of different dosages of oestradiol treatment.
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DESIGN: The study was performed before (phase A) and during (phase B) testosterone enanthate
treatment (250 mg i.m. every 10 days, for 6 months), during testosterone withdrawal (phase C), and
during each of the following transdermal oestradiol treatments: 50 microg twice aweek for 6 months
(phase D); 25 microg twice aweek for 9 months (phase E), and 12.5 microg twice aweek for 9 months
(phase F).

MEASUREMENTS: Sexual behaviour was investigated by a sexological interview and by a 2-month
self-reported daily diary performed during each phase of the protocol study. Furthermore, during each
oestradiol treatment (phase C, D, E and F), a study of depression, anxiety trait and sexual behaviour was
performed by the Beck Depression Inventory (BDI), the Spielberger Trait Anxiety Inventory (STAI) and
the Golombok-Rust Inventory of Sexual Satisfaction (GRISS), respectively. Sexual orientation and
gender-identity were evaluated by the BEM Sex Role Inventory (BSRI). Serum testosterone and
oestradiol were measured during each phase of the study. RESULTS: Before oestradiol treatment (phase
C), serum oestradiol was undetectable, whileit rose to 356.1, 88.1 and 55.1 pmol/I during phases D, E
and F, respectively. Before any oestradiol treatment, during phase D, phase E and phase F serum
testosterone was 18.13, 0.72, 14.3 and 18.51 nmol/l, respectively. The patient's gender-identity as
assessed by BSRI and by the sexological interview was clearly male. The psychosexual orientation
evaluated by BSRI, by the sexological interview and by the analysis of the self-filled diary was
heterosexual. Relevant modification of the patient's sexual behaviour occurred only during oestrogen
treatment. This was more evident during both phase E and phase F, and concerned the behavioural
parameters with an increase of libido, frequency of sexual intercourse, masturbation and erotic fantasies.
A reduction of BDI and STAI scores was detected during the oestrogen phases.

CONCLUSIONS: The study of the sexual behaviour in this man with aromatase deficiency suggests that
oestrogens in humans do not affect gender-identity and sexual orientation but could have arole in male
sexual activity.

PMID: 10583321 [PubMed - indexed for MEDLINE]

19: Br JUrol. 1998 Jul;82(1):63-8.

Parenteral polyoestradiol phosphate vs or chidectomy in the treatment of advanced
prostatic cancer. Efficacy and cardiovascular complications: a 2-year follow-up report
of a national, prospective prostatic cancer study. Finnprostate Group.

Mikkola AK, Ruutu ML, Aro JL, Rannikko SA, Salo JO.
Department of Surgery, Helsinki University Central Hospital, Finland.

OBJECTIVE: To evaluate the clinical efficacy and cardiovascular complications of orchidectomy or
polyoestradiol phosphate (PEP) in the treatment of advanced prostatic cancer.

PATIENTS AND METHODS: In a prospective, randomized study 444 patients (mean age 73 years,
range 45-91) with T3-4 MO or T1-4 M1 prostatic cancer were treated either by orchidectomy (group 1, n
= 217) or parenteral PEP (group 2, n = 227; 240 mg/month). The patients were examined at 3 and 6
months after start of the therapy and thereafter every 6 months; they were also assessed whenever they
had symptoms indicating progression. Possible cardiovascular complications included myocardial
infarction, cerebrovascular accident, pulmonary embolism and deep vein thrombosis.

RESULTS: After afollow-up of 2 years there was no statistically significant difference between the
groups in progression-free time; 65 of 217 (30%) patients in group 1 showed evidence of progression,
including seven (3%) who died from prostate cancer. In group 2, 64 of 227 (28%) patients showed
progression and eight (3.5%) died from prostatic cancer. There were 10 (5%) cardiovascular
complications in patients in group 1, including five (2%) cardiovascular deaths; in group 2 there were 24
(11%) and 14 (6%), respectively. During the first year of treatment there were three (1.4%)
cardiovascular complicationsin group 1 and 14 (6%) in group 2 (P < 0.05), and during the second year,
seven (4%) and 10 (6%), respectively.
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CONCLUSION: Parenteral PEP (240 mg/month) seems to be as efficient as orchidectomy in inhibiting
disease in patients with advanced prostatic cancer (T3-4 MO and T1-4 M1). There were more
cardiovascular complications in patients treated with PEP than after orchidectomy; the difference was
statistically significant during the first year of treatment.

PMID: 9698663 [PubMed - indexed for MEDLINE]

20: Tidsskr Nor Laegeforen. 1993 Mar 10;113(7):833-5.

[Endocrine treatment of prostatic cancer. A renaissance for parenteral estrogen]
[Article in Norwegian]

Stege R, Sander S.
Urologiska kliniken, Huddinge sukhus.

The standard treatment for advanced cases of cancer of the prostate is castration. Oestrogens,
administered per os may have serious side effects, in particular thrombosis and cardiovascular
complications. If the oestrogens are administered parenterally, changesin liver function can be avoided
and risk of side effects markedly reduced. 38 patients have been treated at Huddinge Hospital in
Stockholm, and 14 patients at Aker Hospital in Oslo, with polyoestradiol phosphate (Estradurin) 240 mg
injected intramuscularly every 4th week (initial dose 320 mg). We can sum up our own experience as
follows: Plasmatestosterone is reduced to castration level after 2-3 weeks. Liver function, evaluated by
the sexual hormone binding globulin level in plasma, remains unchanged. Morbidity and mortality from
cancer are the same as may be achieved by surgical orchidectomy. The only side effect of significanceis
gynaecomastia. Follow-up of the patients does not indicate any increased risk of thrombosis or
cardiovascular disease. The treatment is fairly cheap compared with other alternative methods of
endocrine treatment.

PMID: 8480286 [PubMed - indexed for MEDLINE]

21: Br JUrol. 1990 Mar;65(3):282-5.

Effect of parenteral oestrogen on the coagulation system in patientswith prostatic
carcinoma.

Henriksson P, Blomback M, Eriksson A, Stege R, Carlstrom K.
Department of Medicine, Huddinge Hospital, Sweden.

Patients with prostatic carcinoma on oral oestrogen therapy have an atered coagulation system and
suffer cardiovascular side effects. Oestrogens--especially oral oestrogens--are potent inducers of liver
synthesised proteins, including coagulation factors. We have assessed the effect of non-oral oestrogen
on the coagulation system in patients with prostatic carcinoma. Twelve patients were given monthly
intramuscular injections of 320 mg polyoestradiol phosphate (PEP). No additional oestrogens were
given. No change was found in any of the coagulation factors, including factor V11, with the exception
of asignificant decrease in antithrombin I11. No patient, including 38 patients treated with PEP, had any
cardiovascular complications after a mean follow-up period of 12.9 +/- 0.7 months; 76% of the patients
responded to treatment. Parenteral administration of oestrogen caused a less marked change in the
coagulation system than oral administration and should be the treatment of choice for prostatic
carcinoma.

PMID: 2110842 [PubMed - indexed for MEDLINE]
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22: Br JUrol. 1989 May;63(5):512-4.

High dose polyoestradiol phosphate with and without acetosalicylic acid ver sus
orchiectomy in the treatment of prostatic cancer. Finnprostate Group.

AroJL, Haapiainen RK, Rannikko SA, Alfthan OS.
Department of Surgery, Helsinki University Central Hospital, Finland.

The clinical efficacy of high dose (160 mg) polyoestradiol phosphate (PEP) was compared with that of
orchiectomy in a prospective randomised multicentre study including 200 prostatic cancer patients. The
effect of daily low dose (75 mg) acetosalicylic acid (ASA) on possible cardiovascular complications
during the first 6 months of therapy was also evaluated. Oestrogen-treated patients had more
progressions, but follow-up was too short to draw any definite conclusions on the efficacy of treatment.
There was no cardiovascular mortality and there were no thromboembolic complicationsin any
treatment group. It was concluded that parenteral high dose PEP is not associated with an increased risk
of cardiovascular complications and there is no need for daily low dose ASA.

PMID: 2659136 [PubMed - indexed for MEDLINE]

23: JUrol. 2003 Nov;170(5):1703-8.

The nonsteroidal effects of diethylstilbestrol: the rationale for androgen deprivation
therapy without estrogen deprivation in the treatment of prostate cancer.

Scherr DS, PittsWR Jr.

James Buchanan Brady Foundation, Department of Urology, New Y ork-Presbyterian Hospital/Weill
Medical College of Cornell University, 525 East 68th Street, Starr 900, New York, NY 10021, USA.
dss2001@med.cornell.edu

PURPOSE: During the last 2 decades there has been an increase in the number of men with prostate
cancer placed on luteinizing hormone releasing hormone (LH-RH) agonist therapy. In addition, the
duration of individual therapy has extended from what was once only afew months to, in many cases,
several years. As aresult there has been an increase in the incidence of side effects, including
osteoporosis, decreased cognitive abilities, vascular stiffness and fatigue. We explored the use of
estrogen in the form of diethylstilbestrol (DES) as an alternative treatment for men with prostate cancer,
and introduce the concept of androgen deprivation without estrogen deprivation. In doing so we hope to
elucidate some of the nonhormonal nonsteroidal effects of DES. Furthermore, we hope to define the
mechanisms by which DES can be useful when LH-RH agonist therapy or orchiectomy has failed.
MATERIALS AND METHODS: We comprehensively reviewed the literature from 1935 to the present
regarding estrogen and antiandrogen therapy. Our search focused on issues pertaining to side effects,
efficacy and nonsteroidal effects of antiandrogens and estrogens.

RESULTS: It isreadily apparent from the literature that androgen deprivation with DES can achieve
effective prostate cancer control with demonstrable benefits compared to conventional LH-RH agonist
therapy. In particular, rates of bone resorption and osteoporosis are less with the use of estrogen
therapies. Estrogen has a clear beneficial effect on cognitive function. The estrogen metabolite 2-
methoxyestradiol has significant antiangiogenic and pro-apoptotic effects. These effects give estrogens
an added anticancer effect not otherwise seen in conventional LH-RH agonist therapy.
CONCLUSIONS: The efficacy of 1 mg DES extends well beyond its androgen suppressive effects.
Androgen deprivation without estrogen deprivation is a concept that deserves further attention in the
urological community.
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PMID: 14532759 [PubMed - indexed for MEDLINE]
24. Curr Opin Pharmacol. 2003 Dec;3(6):650-4.

The use of estrogen therapy in men.
Sayed Y, Taxel P.

University of Connecticut Health Center, 263 Farmington Avenue, Farmington, Connecticut 06030-
1317, USA.

Men make estrogen throughout their lives through the bioconversion of androgens by the aromatase
enzyme in gonadal, as well as peripheral, tissues. The role of estrogen in men is not well understood;
however, recent research interest has focused on thisintriguing question. In some areas, such as the bone
and cardiovascular systems, insights are beginning to be gained. Nevertheless, the clinical use of
estrogen in men islimited.

PMID: 14644018 [PubMed - indexed for MEDLINE]

25: Arterioscler Thromb Vasc Biol. 2004 Jul 29 [Epub ahead of print]

Contrasting Effects of Oral Versus Transdermal Estrogen on Serum Amyloid A (SAA)
and High-Density Lipoprotein-SAA in Postmenopausal Women.

AbbasA, Fadel P, Wang Z, Arbique D, Jialal I, Vongpatanasin W.
Department of Internal Medicine, University of Texas, Dallas.

OBJECTIVE: Previous studies indicated that oral estrogen increased C-reactive protein by afirst-pass
hepatic effect. In this study, we determine whether the route of estrogen administration influences serum
amyloid A (SAA), another acute-phase protein produced by the liver, and the SAA content of the high-
density lipoprotein (HDL-SAA) in postmenopausal women.

METHODS AND RESULTS: In 29 postmenopausal women without coronary heart disease, we
conducted a randomized cross-more than placebo-controlled study to compare effects of transdermal
versus oral estrogen on SAA and HDL-SAA. SAA, apolipoprotein A-I, HDL, and HDL-SAA were
measured before and after 8 weeks of transdermal estradiol (100 micro g per day), oral-conjugated
estrogens (0.625 mg per day), or placebo. We found that oral estrogen significantly increased levels of
SAA, HDL, and HDL-SAA, whereas transdermal estrogen reduced SAA and HDL-SAA but had no
effect on HDL in the same women.

CONCLUSIONS: Oral estrogen increased SAA and atered HDL composition to contain a higher level
of SAA by afirst-pass hepatic mechanism. Because elevated SAA levels predict adverse prognosisin
healthy postmenopausal women, and elevated HDL-SAA levels have been shown to interfere with HDL
function, the administration route may be an important consideration in minimizing side effects of
estrogen replacement therapy on cardiovascular outcomes.

PMID: 15284085 [PubMed - as supplied by publisher]

26: Rev Infirm. 2004 Apr;(100):23-30.

[Patchs: the success of transder mal administration]
[Article in French]
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Derrien E.

PMID: 15222181 [PubMed - indexed for MEDLINE]

27: Diabetes Care. 2004 Mar;27(3):645-9.

Transdermal 17-beta-estradiol and risk of developing type 2 diabetesin a population of
healthy, nonobese postmenopausal women.

Ross R, Origliani G, Modena MG.

Institute of Cardiology, University of Modena and Reggio Emilia, Modena, Italy.
rossi.r@policlinico.mo.it

OBJECTIVE: Various observational and randomized studies have demonstrated a reduction in the
incidence of type 2 diabetes in postmenopausal women who received estrogen orally. No studies have
been performed on the incidence of type 2 diabetes in postmenopausal women treated with transdermal
17-beta-estradiol. The purpose of our study was to assess the influence of transdermal 17-beta-estradiol
on the incidence of type 2 diabetes in a population of healthy, nonobese postmenopausal women.
RESEARCH DESIGN AND METHODS: Between January 1998 and December 2002, 673 healthy,
nonobese postmenopausal women (mean age 54 +/- 5 years) were enrolled: 144 (21.4%) of these took
transdermal 17-beta-estradiol and 529 (78.6%) had never taken hormones during their postmenopausal
period. Final elaboration of the data took place in July 2003, with a mean follow-up of 3.7 +/- 0.7 years
(ranging from 0.5 to 5 years).

RESULTS: Type 2 diabetes developed in 60 patients during the follow-up period, which isthe
equivalent of 22 cases per 1,000 women-years. In the "hormones nonusers’ group, diabetes developed in
10% (54 of 529 women; equivaent of 26.5 cases/1,000 women-years), whereas in the "hormones users'
group, diabetes developed in 4.16% (6 of 144 women; equivalent of 12.1 cases/1,000 women-years).
Transdermal 17-beta-estradiol emerged as a treatment that significantly reduced the risk of developing
diabetes (RR 2.19, 95% CI 1.79-3.56; P=0.006).

CONCLUSIONS: Our results suggest a significant reduction in the incidence of type 2 diabetes in our
population of nonobese, healthy postmenopausal women who used transdermal 17-beta-estradiol. This
could suggest that, in some women, the estrogen deficiency that occurs after menopause could represent
afundamental step in the process of diabetogenesis.

PMID: 14988279 [PubMed - indexed for MEDLINE]

28: J Clin Endocrinol Metab. 2003 Dec;88(12):5723-9.

Venousthrombosis and changes of hemostatic variables during cross-sex hormone
treatment in transsexual people.

Toorians AW, Thomassen MC, Zweegman S, MagdeleynsEJ, Tans G, Gooren LJ, Rosing J.

Departments of Endocrinology/Andrology, Vrije Universiteit University Medical Center, 1007 MB
Amsterdam, The Netherlands.

The incidence of venous thrombosis associated with estrogen treatment in male-to-female (M-->F)
transsexuals is considerably higher with administration of oral ethinyl estradiol (EE) than with
transdermal (td) 17-beta-estradiol (E(2)). To find an explanation for the different thrombotic risks of oral
EE and td E(2) use, we compared the effects of treatment of M-->F transsexuals with cyproterone
acetate (CPA) only, and with CPA in combination with td E(2), oral EE, or oral E(2) on a number of
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hemostatic variables [activated protein C (APC) resistance and plasmalevels of protein S, protein C, and
prothombin], all of which are documented risk factors for venous thrombosis. APC resistance was
determined by quantification of the effect of APC on the amount of thrombin generated during tissue
factor-initiated coagulation; plasmalevels of total and free protein S were determined by standard
ELISA; and levels of prothrombin and protein C were determined with functional assays after complete
activation of the zymogens with specific snake venom proteases. CPA-only, td-E(2)+CPA, or oral-
E(2)+CPA treatment produced rather small effects on hemostatic variables, whereas oral EE treatment
resulted in alarge increase in APC resistance from 1.2 +/- 0.8 to 4.1 +/- 1 (P < 0.001), a moderate
increase in plasma protein C (9%; P = 0.012), and alarge decrease in both total and free plasma protein
S (30%; P < 0.005). The large differential effect of oral EE and oral E(2) indicates that the
prothrombotic effect of EE is due to its molecular structure rather than to afirst-pass liver effect (which
they share). Moreover, these differences may explain why M-->F transsexuals treated with oral EE are
exposed to a higher thrombotic risk than transsexuals treated with td E(2). Testosterone administration
to female-to-male transsexuals had an antithrombotic effect.

PMID: 14671159 [PubMed - indexed for MEDLINE]

29: Am J Obstet Gynecol. 2003 Nov;189(5):1221-7.

Effects of low-dose oral and transder mal estrogen replacement therapy on hemostatic
factorsin healthy postmenopausal women: a randomized placebo-controlled study.

Post M'S, van der Mooren MJ, van Baal WM, Blankenstein MA, MerkusHM, Kroeks MV,
Franke HR, Kenemans P, Stehouwer CD.

Project Aging Women and the Institute for Cardiovascular Research-Vrije Universiteit, VU University
Medical Center, 1007 MB Amsterdam, The Netherlands.

OBJECTIVE: This study was undertaken to investigate the effect of transdermal and oral estrogen
replacement therapy in healthy postmenopausal women on markers of coagulation and fibrinolysis
associated with coronary artery disease.

STUDY DESIGN: In arandomized, placebo-controlled, double-blind study, healthy hysterectomized
postmenopausal women received daily either placebo (n=49), transdermal 17beta-estradiol (E(2)) 50
microg (tE(2) group, n=33), oral E(2) 1 mg (0E(2) group, n=37), or oral E(2) 1 mg combined with
gestodene 25 microg (0E(2)+G group, n=33) for thirteen 28-day treatment cycles. Hemostatic variables
were measured in blood samples collected at baseline and in cycles 4 and 13.

RESULTS: No significant changes versus baseline and placebo were found in the tE(2) group, except
for plasminogen activator inhibitor type-1 (PAI-1) in cycle 13 (-32.4%, P=.01). In the oE(2) group,
significant percentage changes from baseline versus placebo in cycle 13 were found in fibrinogen, -5.4%
(P<.05); factor VI, -7.3% (P<.05); thrombin-antithrombin 111 complexes, -13.3% (P<.05); tissue-type
plasminogen activator (t-PA), -17.3% (P<.001); and PAI-1, -54.3% (P<.001). In the oE(2)+G group,
respective changes were factor VI, -17.6% (P<.001); t-PA, -14.5% (P=.01); PAI-1, -36.4% (P<.01); and
D-dimer, +21.8% (P<.05). No significant changes were observed in prothrombin fragment 1+2 and
plasmin-alpha(2)-antiplasmin complexes.

CONCLUSION: Low-dose oral estradiol therapy was associated with an increase in fibrinolysis and
small decreases in procoagulant variables. Transdermal therapy had minor effects.

PMID: 14634544 [PubMed - indexed for MEDLINE]
30: Urology. 2003 Dec 29;62 Suppl 1:87-94.

Role of secondary hormonal therapy in the management of recurrent prostate cancer.
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Ryan CJ, Small EJ.

Urologic Oncology Program, University of California San Francisco Comprehensive Cancer Center,
University of California-San Francisco, San Francisco, California 94143, USA.
ryanc@medicine.ucsf.edu

Androgen ablation remains the cornerstone of the systemic management of prostate cancer. After initial
androgen deprivation, clinical outcomes vary considerably. For the patient with progressive disease after
androgen deprivation, multiple therapeutic options are available and include antiandrogen withdrawal,
chemotherapy, and secondary hormonal agents. Multiple secondary hormonal agents have clinical
activity and the sequential use of these agents may lead to prolonged periods of clinical response. In
addition to the use of oral antiandrogens, active secondary hormonal therapies include adrenolytic agents
such as ketoconazol e and aminoglutethimide, corticosteroids and estrogenic compounds. This article
reviews the clinical trial data for these various agents and discusses their role in the management of
patients with advanced prostate cancer.

PMID: 14747046 [PubMed - indexed for MEDLINE]
31: Urology. 2002 Sep;60(3 Suppl 1):87-92; discussion 93.

Secondary hormonal therapiesin the treatment of prostate cancer.

OH WK.

Department of Adult Oncology, Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute,
Harvard Medical School, Boston, Massachusetts 02115, USA. william_oh@dfci.harvard.edu

Patients with androgen-independent prostate cancer demonstrate progression of disease, despite
chemical or surgical castration, and have a poor prognosis. Cancer progression may be manifest as an
asymptomatic increase in serum prostate-specific antigen (PSA) or may be accompanied by
symptomatic and/or radiographic evidence of tumor growth. Observation remains a reasonable choice
for asymptomatic patients. However, many patients remain anxious about withholding further treatment
and, although studies have not demonstrated a survival benefit with second-line hormonal therapy, it
may be appropriate to consider these therapies. In patients who have radiographic and/or symptomatic
progression, the use of second-line hormonal therapy is more easily justified. Treatment options include:
(1) secondary use of antiandrogens (eg, high-dose bicalutamide), (2) therapies targeted against adrenal
steroid synthesis (eg, ketoconazole, aminoglutethimide, and corticosteroids), and (3) estrogenic therapies
(eg, diethylstilbestrol). Symptomatic improvement and PSA-level decreases of > or =50% have been
reported in approximately 20% to 80% of patients with androgen-independent prostate cancer who
receive such second-line hormone therapies, with atypical response duration of 2 to 6 months. Toxicity
isgenerally mild for these oral therapies, although serious side effects, including adrenal insufficiency,
liver toxicity, and thrombosis, may occur. In conclusion, secondary hormonal therapies have a
significant role in the treatment of patients with androgen-independent prostate cancer. Further research
is needed to understand their optimal use.

PMID: 12231058 [PubMed - indexed for MEDLINE]
32: Hinyokika Kiyo. 2000 Jan;46(1):9-14.

[Endocrine therapy of stage D2 prostate cancer--comparison of drugsused for total

androgen blockade]
[Article in Japanese]
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Tanaka M, Murakami S, Suzuki N, Hamano S, Kinsui H, Oikawa T, Shimazaki J.

Department of Urology, Asahi General Hospital.

Patients with Stage D2 prostate cancer were treated with surgical or medical (LHRH analog) castration
combined with either estrogen, chlormadinone acetate or flutamide as initial therapy. The effect of each
medication was compared. The overall survival, cause-specific survival and relapse-free survival were
not different among the three medications. Patients given each medication were divided into two groups
each according to grade, extent of diseases on bone metastases, and levels of tumor marker. Survivals of
the corresponding two groups were compared with each other among different medications. No
differences were revealed with any medication. There were no serious side effects in whole patients,
except that grade 2 liver dysfunction was accompanied in 12% of flutamide-treated group. It is
concluded that the three drugs used with castration did not make any difference in the survival of stage
D2 patients, and differences between medications were seen in the frequency of side effects.

PMID: 10723657 [PubMed - indexed for MEDLINE]

33: Eur JClin Invest. 1996 Dec;26(12):1186-8.

Profound decrease of in vivo formation of thromboxane during oestrogen therapy.
Henriksson P, Stege R, Green K.
Department of Medicine, Sodertalje Hospital, Sweden.

Oestrogen has been proposed to influence platel et activity and formation of the vasoactive eicosanoids
thromboxane and prostacyclin. Previous studies have been based on ex vivo techniques with well-known
artifacts during blood sampling and ex vivo conditions. The present study is the first to assessin vivo
formation through gas chromatographic/mass spectrometric analysis of the major urinary metabolites
2,3-dinor-thromboxane B2 and 2,3-dinor-6-keto-PGF1 alpha. Ten consecutive male patients with
prostatic carcinoma participating in a randomized study comparing the effects of parenteral oestrogen
therapy (n = 5) with orchidectomy (n = 5) were included. Oestrogen was given as polyestradiol
phosphate 240 mg i.m. every month, 2,3-dinor thromboxane B2 and 2,3-dinor-6-keto-PGF1 alpha were
analysed with the help of tetradeuterated internal carriers/standards. We found a consistent decrease of
in vivo formation of thromboxane by approximately 40% during parenteral oestrogen therapy (P =
0.008) and a doubling after surgical castration. The ratio of prostacyclin to thromboxane increased by
approximately 50% (P = 0.023) during oestrogen therapy. In conclusion, oestrogen induced a marked
decrease of in vivo formation of thromboxane and a marked increase in the ratio of prostacyclin to
thromboxane formation in all patients. According to current knowledge this should be beneficial for the
cardiovascular system. Furthermore, thromboxane formation increased after surgical castration. The
latter fact should direct attention to the influence of androgens on thromboxane synthesis. Our findings
discloses a marked sex-hormone sensitivity of the thromboxane-forming system.

PMID: 9013098 [PubMed - indexed for MEDLINE]
34: Prostate. 1996 Oct;29(4):209-18.

Expression of transforming growth factor-beta 1 in rat ventral prostate and Dunning
R3327 PAP prostate tumor after castration and estrogen treatment.

Lindstrom P, Bergh A, Holm |, Damber JE.

Department of Urology, Umea university, Sweden.
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BACKGROUND: In normal prostate, TGF-beta 1 is associated to castration induced apoptosis.
Combined castration and estrogen treatment, but not castration alone, induces apoptosis in the Dunning
R3327 PAP adenocarcinoma.

METHODS: TGF-beta 1 expression in rat ventral prostate (VP) and Dunning R3327 PAP tumor was
studied after castration and estrogen treatment, using competitive RT-PCR, in situ hybridization and
immunohistochemistry.

RESULTS: TGF-beta 1 mRNA level was 6 times higher in the tumor than in the VP. Combined
castration and estrogen treatment increased TGF-beta 1 mRNA levelsin the tumor from day 3, while
castration did not. The TGF-beta 1 expression was located in the epithelial cells.

CONCLUSIONS: The Dunning R3327 PAP tumor contains high levels of TGF-beta 1, which are
further increased by combined castration and estrogen treatment. However, since thisincrease is not
apparent until day 3, TGF-beta 1 probably does not contribute to the known induction of apoptosisin the
tumor at day 1 after combined castration and estrogen treatment.

PMID: 8876704 [PubMed - indexed for MEDLINE]

35: JAMA. 1996 Apr 17;275(15):1153.

Estrogen therapy for prostate carcinoma.
Presti JC Jr.
Department of Urology, University of California, San Francisco, USA.

PMID: 8609673 [PubMed - indexed for MEDLINE]
36: Oncologist. 2003;8(5):474-87.

Andropause: symptom management for prostate cancer patientstreated with
hormonal ablation.

Thompson CA, Shanafelt TD, Loprinzi CL.
Mayo Clinic, Rochester, Minnesota 55905, USA.

Andropause, or the age-related decline in serum testosterone, has become a popular topic in the medical
literature over the past severa years. Andropause includes a constellation of symptoms related to lack of
androgens, including diminished libido, decreased generalized feeling of well-being, osteoporosis, and a
host of other symptoms. The andropause syndrome is very prominent in men undergoing hormonal
ablation therapy for prostate cancer. Most significant in this population are the side effects of hot
flashes, anemia, gynecomastia, depression, cognitive decline, sarcopenia, a decreased overall quality of
life, sexual dysfunction, and osteoporosis with subsequent bone fractures. The concept of andropausein
prostate cancer patientsis poorly represented in the literature. In this article, we review the current
literature on the symptoms, signs, and possible therapies available to men who cannot take replacement
testosterone.

PMID: 14530501 [PubMed - indexed for MEDLINE]

37: JClin Endocrinol Metab. 2002 Nov;87(11):4907-13.

The effect of micronized estradiol on bone turnover and calciotropic hormonesin older
men recelving hormonal suppression therapy for prostate cancer.
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Taxe P, Fall PM, Albertsen PC, Dowsett RD, TrahiotisM, Zimmerman J, Ohannessian C, Raisz
LG.

Division of Endocrinology and Metabolism, University of Connecticut Health Center, 263 Farmington
Avenue, Farmington, CT 06030-1317, USA.. taxel @nso.uchc.edu

To examine the effect of estradiol (E(2)) without the confounding effect of hypothalamic-pituitary
feedback, we studied men with prostate cancer in whom gonadotropin secretion was suppressed by LH-
releasing hormone agonists (LHRH-A). Fourteen men over 65 yr of age and receiving established
LHRH-A treatment (EST group) without bony metastases and 12 men who received LHRH-A as
neoadjuvant therapy for locally advanced prostate cancer (NEO group) were randomized (double blind)
to receive either 1 mg/d micronized E(2) (n = 12) or placebo (PL; n = 13) for 9 wk. E(2), estrone,
testosterone, SHBG, PTH, and 25-hydroxy- and 1,25-dihydroxyvitamin D levels as well as markers of
bone resorption [N- and C-telopeptide cross-links (NTX and CTX) and deoxypyridinoline] and bone
formation (bone-specific alkaline phosphatase, osteocalcin, and N-terminal type | collagen) were
measured before LHRH-A in the NEO group, before [baseline (BL)] and after 9 wk of E(2) or PL in all
patients, and 6 wk after E(2) treatment in the EST group. In the NEO group, hormone levels fell 3 wk
after theinitial LHRH-A injection, and deoxypyridinoline increased significantly (P = 0.006). At BL, the
EST group had higher bone turnover due to the longer duration of LHRH-A treatment. With E(2)
treatment, E(2) levels rose into the normal male range, and two resorption markers decreased
significantly from BL by 33% for NTX (P < 0.001) and 28% for CTX (P = 0.009). Bone formation
markers did not change. PTH increased by 43% from BL (P < 0.01) in the E(2) group and decreased
16% from BL in the PL group (P < 0.01). lonized calcium did not change in the E(2) group, but
increased in the PL group by 2.3% (P < 0.01). NTX and CTX increased 6 wk after E(2) withdrawal in
the EST group. We conclude that E(2) inhibits bone resorption in hypogonadal men through a direct
skeletal effect that isindependent of PTH. Low dose estrogen may be an option for the prevention
and/or treatment of bone loss in this population.

PMID: 12414849 [PubMed - indexed for MEDLINE]
38: Atherosclerosis. 1998 Apr;137(2):359-66.

Erratum in: Atherosclerosis 1998 Jun;138(2):403.

Oral estrogen improves serum lipids, homocysteine and fibrinolysisin elderly men.
Giri S, Thompson PD, Taxel P, ContoisJH, Otvos J, Allen R, Ens G, Wu AH, Waters DD.
Division of Cardiology, Hartford Hospital, CT 06102-5037, USA. Sgiri @harthosp.org

The effects of estrogen on cardiovascular risk factors have been less well defined in men than in women.
We measured lipid and lipoprotein concentrations, lipoprotein particle size distributions, lipoprotein (a),
homocysteine, and markers of thrombosis and fibrinolysisin 18 [corrected] healthy elderly men (age 74
+/- 3 years, mean +/- S.D.) before and after 9 weeks of treatment with 0.5, 1 or 2 mg/day of oral
micronized 17beta-estradiol. LDL-C (-6%), apo B (-9%), triglyceride (-5%), and homocysteine (-11%)
concentrations decreased with estradiol, whereas HDL-C (+14%) increased. Intermediate-size VLDL
subclass concentrations were lowered and LDL and HDL subclass levels dtered in such away asto
cause average LDL and HDL particle size to increase. Lipoprotein (@) did not change. Fibrinogen (-
13%) and plasminogen activator inhibitor-1 (PAI-1) concentrations (-26%) decreased, but there were no
changes in thrombotic markers including thrombin-antithrombin 11 complex, prothrombin fragment 1.2,
D-dimer, antithrombin activity, protein-C and S and von Willebrand factor antigen. Breast tenderness
occurred in four men and heartburn in five but did not require discontinuation of treatment. We conclude



TRANSDERMAL ESTRADIOL - ESTROGEN - ABSTRACTS ---10/4/2004 --- Page 22 / 24
that oral estrogen in men reduces homocysteine, fibrinogen, and PAI-1 concentrations and favorably
influences VLDL, LDL and HDL subclass levels without increasing markers of thrombotic risk.
PMID: 9622279 [PubMed - indexed for MEDLINE]
39: BJU Int. 2002 Sep;90(4):427-32.

Comment in: JUrol. 2003 Apr;169(4):1598.

Altered cognitive function in men treated for prostate cancer with luteinizing hormone-
releasing hor mone analogues and cypr oter one acetate: arandomized controlled trial.

Green HJ, Pakenham K1, Headley BC, Yaxley J, Nicol DL, Mactaggart PN, Swanson C, Watson
RB, Gardiner RA.

School of Psychology and Department of Surgery, The University of Queensland, Queensland,
Australia.

OBJECTIVE: To report the first systematic investigation of the cognitive effects of luteinizing
hormone-rel easing hormone (LHRH) analogues in male patients, as LHRH analogues have been
associated with memory impairments in women using these drugs for gynaecological conditions.
PATIENTS AND METHODS: Eighty-two men with extraprostatic prostate cancer were randomly
assigned to receive either continuous leuprorelin, goserelin (both LHRH analogues), cyproterone acetate
(asteroidal antiandrogen) or close clinical monitoring. These patients underwent cognitive assessments
at baseline and before starting treatment (77), and then 6 months later (65).

RESULTS: Compared with the baseline assessments, men receiving androgen suppression monotherapy
performed worse in two of 12 tests of attention and memory; 24 of 50 men randomized to active
treatment and assessed 6 months later had a clinically significant decline in one or more cognitive tests
but not one patient randomized to close monitoring showed a decline in any test performance.
CONCLUSION: Pharmacol ogical androgen suppression monotherapy for prostate cancer may be
associated with impaired memory, attention and executive functions.

PMID: 12175403 [PubMed - indexed for MEDLINE]
40: Drug Saf. 1991 Jan-Feb;6(1):47-53.
Estrogen in patientswith prostatic cancer. An assessment of therisks and benefits.
Henriksson P.
Department of Medicine, Huddinge University Hospital, Sweden.

Estrogen therapy of patients with prostatic carcinoma appears to be at least as effective in antitumour
activity as surgical castration: the recent therapeutic alternative of gonadorelin (gonadotrophin-releasing
hormone) anal ogues has not to date been shown to improve patient outcome. Oral estrogen therapy in
these patients increases the incidence of arterial ischaemic events, thromboembolic events and
congestive heart failure. A plausible mechanism behind the enhanced cardiovascular morbidity isan
increase in the formation of proteins synthesised by the liver, including coagulation factors. Oral
estrogens induce a 'hypercoagul able state’ which can be expected to have an adverse influence on the
cardiovascular system. The effect of estrogen on cholesterol metabolism islikely to be beneficia for the
cardiovascular system, with decreased levels of the atherogenic low density lipoprotein (LDL)
cholesterol and increased levels of the putatively beneficia high density lipoprotein (HDL) cholesterol.
The effects of estrogen on platelets and cardiovascular prostanoids are difficult to evaluate at present. A
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possible approach to reduce its impact on the liver, and thereby possibly to minimise the risk of
cardiovascular side effects, is parenteral administration. The promising results obtained in a pilot study
of parenteral estrogen therapy in patients with prostatic carcinoma await confirmation in arandomised
study, but where treatment with estrogen is considered for these patients, it may be that parenteral
administration would be preferable.

PMID: 2029353 [PubMed - indexed for MEDLINE]
41: Eur Urol. 1998;34 Suppl 3:7-11.
Orchidectomy and oestrogen therapy revisited.
Iversen P.
Department of Urology, Rigshospitalet, University of Copenhagen, Denmark. piv@rh.dk

Over the past 20 years therapeutic options for prostate cancer have increased. Nevertheless, there may
still be arole for long-established treatments such as orchidectomy and oestrogens. Orchidectomy isa
simple surgical procedure, and patient survival is comparable with other treatments involving androgen
ablation. However, loss of libido and sexual function is an expected outcome and hot flushes occur in
about 50% of patients. Osteoporosis, |oss of muscle mass, and the psychological impact associated with
orchidectomy are of concern, particularly with increasing treatment periods. Nevertheless, orchidectomy
isindicated when an immediate reduction of testosterone levelsis required, or the patient does not
comply with other treatments or objects to the cost of medical therapy. Oestrogen therapy may be
superior to castration in terms of efficacy, but orally administered oestrogens are associated with
gynaecomastia, loss of sexual function and unacceptable cardiovascular toxicity. Low dose oestrogensin
combination with antiandrogens or antithrombotic agents may be better tolerated treatments. The route
of administration is acrucial factor in the genesis of cardiovascular toxicity and parenterally
administered oestrogens may not entail the same risk. Further research in this areais warranted.

PMID: 9854189 [PubMed - indexed for MEDLINE]
42: Prostate. 1989;14(4):389-95.

Estrogen therapy and liver function--metabolic effects of oral and parenteral
administration.

von Schoultz B, Carlstrom K, CollsteL, Eriksson A, Henriksson P, Pousette A, Stege R.
Department of Obstetrics and Gynecology, Umea University Hospital, Sweden.

Oral estrogen therapy for prostatic cancer is clinically effective but also accompanied by severe
cardiovascular side effects. Hypertension, venous thromboembolism, and other cardiovascular disorders
are associated with alterations in liver metabolism. The impact of exogenous estrogens on the liver is
dependent on the route of administration and the type and dose of estrogen. Oral administration of
synthetic estrogens has profound effects on liver-derived plasma proteins, coagulation factors,
lipoproteins, and triglycerides, whereas parenteral administration of native estradiol has very little
influence on these aspects of liver function.

PMID: 2664738 [PubMed - indexed for MEDLINE]
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Anaemia associated with androgen deprivation in patients with prostate cancer
receiving combined hor mone blockade.

Strum SB, McDermed JE, Scholz MC, Johnson H, Tisman G.
Daniel Freeman Marina Medical Centre, Marinadel Rey, California, USA.

OBJECTIVE: To describe the incidence, time to onset and extent of anaemia occurring in patients with
prostate cancer receiving combined hormone blockade (CHB) and the timing and extent of recovery
from anaemiain those patients where CHB was discontinued. PATIENTS AND METHODS: Patients
with prostate cancer were evaluated prospectively by physical examination and laboratory tests at
baseline and at routine intervals while receiving CHB. Of 142 patients who received CHB, 133 were
evaluable for the assessment of anaemia; CHB was discontinued in 76 patients, of whom 64 were
assessable for recovery from their anaemia.

RESULTS: Haemoglobin levels declined significantly in all patients from a mean baseline of 149 g/L to
means of 139 g/L, 132 g/L and 131 g/L at 1, 2 and 3 months, respectively. Haemoglobin levels
continued to decline during CHB to a mean nadir of 123 g/L at a mean of 5.6 months of CHB,
representing a mean absol ute haemoglobin decline at nadir of 25.4 g/L. In 120 of the 133 (90%) patients,
the relative decline in haemoglobin at nadir was > or = 10% and was > or = 25% in 17 (13%) others,
representing a mean absol ute haemoglobin decline in this subset of 42.7 g/L. Significant symptoms
related to anaemia occurred in 17 patients (13%). Anaemia and symptoms in these patients were easily
corrected with the subcutaneous administration of recombinant human erythropoietin.

CONCLUSIONS: The anaemia associated with androgen deprivation is significant and occurs routinely
in men receiving CHB. It is normochromic, normocytic, temporally-related to the initiation of androgen
blockade and usually resolves after CHB is discontinued. We suggest that patients receiving CHB
undergo haematological testing at baseline, 1-2 months after initiating CHB and periodically thereafter.
Patients devel oping anaemia should be questioned about symptoms reflecting physiological compromise
(e.g. angina, dyspnoea on exertion). In the absence of other causes, CHB should be suspected in the
development of anaemiain patients receiving this treatment.

PMID: 9202563 [PubMed - indexed for MEDLINE]



