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Background: Increased vulnerability to mood disorders has been reported during perimenopause. Fluc-
tuating.estrogen level s accompany the perimenopausal transition. Thus, estrogen replacement therapy (ERT)
has beeniproposed as a potentially effective treatment for mood disorders occurring during perimenopause.
Method?We examined the efficacy of ERT in the treatment of depression in 16 perimenopausal women with
DSM-1V=defined major depressive disorder who were participating in the Mood Disorders Research Pro-
gram at the'Department of Psychiatry of the University of California, Los Angeles. Ten antidepressant- and
ERT-naive womiepreceived ERT alone. Six women who were nonresponders or partial respondersto an anti-
depressant received ERT in addition to existing treatment with fluoxetine. The Hamilton Rating Scale for
Depression (HAM=D) was administered to all patients at baseline and weekly thereafter during the 8-week
open-protocol trial. Parfial response was operationalized as a final HAM-D score < 50% of the baseline
score. Remission was defified’asia final HAM-D score < 7. Results: All patients exhibited clinical improve-
ment as measured by HAM-D_scores after the first week of treatment. Of the 10 perimenopausal depressed
women receiving ERT alone, .6 remitted, 3 partially responded to treatment, and 1 did not respond by the end
of the trial. Of the 6 women_receiving antidepressant treatment with ERT, 1 patient remitted and 5 had a
partial response by the end of thejtrialGonelusion: This small study suggests that for some antidepressant-
naive perimenopausal women withi gliniea depression, ERT may have antidepressant efficacy. In depressed
women who have minimal responsetoa seleetiie serotonin reuptake inhibitor, ERT may augment response.

Further controlled trials are needed.

A nincreased vulnerability to mood disorders has been
reported in women during perimenopause.’? Peri-
menopause is the time of transition from regular ovarian
cyclicity to complete cessation of menstruation. It has been
defined as irregular menses or absence of menses (amen-
orrhea) for fewer than 12 months. An absence of menses
for 12 or more months denotes postmenopause. Several
epidemiol ogic studies have demonstrated an increased fre-
guency of depressive symptoms during the perimenopausal
and postmenopausal periods, although neither period has
been associated consistently with depression.®*

The role of estrogen replacement therapy (ERT) in the
treatment of depression has been suggested by animal
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studies,_Considerable evidence from basic research has
shown that estrogen modulates neurotransmission at mul-
tiple/pointsiit the serotonin (5-HT) pathway.>® The 5-HT
systemisknownito contribute to the regulation of behavior
and mood,~espeeidlly in mood disorders.”® Estrogen is
thought to down-regdlate 5-HT, receptors, increase the
release of endogenous.eatecholamines from the hypothal a-
mus, and inhibit monoamine-oxidase.’ In animal studies,
5-HT levels rise through the €stragen displacement of the
5-HT precursor tryptophan fror apumin,™ and estrogen has
been shown to increase the number. of sites available for
active transport of 5-HT into brain cells*?

Few investigations have assessed theluse of ERT in the
perimenopausal-specific population. One‘recent double-
blind study* evaluated the efficacy of estradioljfithe treat-
ment of major depression (Structured Clinical 4 nterview
for DSM-I11, Revised) and minor depression (Schedule for
Affective Disorders and Schizophrenia-Lifetime Version)
in perimenopausal women. Significantly decreased mood
rating scores were reported after 3 weeks of ERT com-
pared with baseline scores and compared with a placebo-
controlled group.

The potential efficacy of estrogen as an augmenting
agent for perimenopausal women with apartial responseto
standard antidepressant therapy has not been studied. A
review of the literature on the use of adjunctive ERT for
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postmenopausal women reveals mixed results. One study?®
found that antidepressant response is facilitated by estro-
gen, while another®® found no improvement in treatment
response.

In this article, we present results from an ongoing pro-
spective study evaluating the effects of ERT in the treat-
ment of clinical depression in perimenopausal women with
major depressive disorder. The purpose of this study was
to assess the effects of ERT in the treatment of clinical de-
pression in_perimenopausal women (1) as a single treat-
ment agent.and (2) as an adjunct in the treatment of women
who are nonresponders or partial responders to selective
serotonin reuptake inhibitors (SSRIS).

METHOD

Patients

Female subjects with depressiie symptoms were re-
cruited through flyers, L os Angel és—area newspaper adver-
tisements, or the Mood Disorders Cligicat.the University
of California, LosAngeles (UCLA). Thirty-enewomen pre-
sented for evaluation. The mean + SD agé\of the patients
was 46.7 + 3.3 years (range, 40-55 yearsy)The'mean num-
ber of years of education was 15.0 + 3.1Arange, ,42-20).
The average socioeconomic level of the patients wasmiddle
class. The patient sample was 87.50% white-(N ="14);
6.25% African American (N = 1), and 6.25% Asian/Armeri=
can (N =1). Twenty-five percent of the patients (N ‘s4)
were married, 25% (N =4) were single, 37.5% (N =6)
were divorced, and 6.25% (N = 1) had been widowed (de-
mographic data were incomplete for 1 patient).

Inclusion/Exclusion Criteria

Patients were required to (1) have irregular menstrual
periods or an absence of menstrual periods for less than 1
year, with plasma levels of follicle-stimulating hormone
greater than 20 1U/L; (2) have discontinued ERT at least 12
weeks prior to enrollment (if applicable); and (3) have had
mammogram, physical examination, and pelvic examina-
tion results within normal range within 6 months of their
entrance into the study. Patients were excluded from the
study if they (1) were suffering from amedical illness, e.g.,
cardiac disease, diabetes, renal or liver disease, clotting
disorders, breast cancer, obesity, or current abnormal uter-
ine bleeding; (2) had a history of drug or alcohol abuse or
a psychiatric disorder other than a depressive disorder; or
(3) were taking any hormonal medications (prednisone, in-
sulin, or ovarian sex steroids).

Entry Diagnosis and Assessment of Depression

The diagnosis of unipolar major depressive disorder
was made on the basis of the Structured Clinical Interview
for DSM-IV Axis| Disorders-Patient Edition (SCID-I/P),*
which was administered at the initial visit. SCID-I/P
interviewers were trained by a senior SCID trainer from
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the Diagnosis and Psychopathology Unit of the UCLA
Research Center for Treatment and Rehabilitation of Psy-
chosis using a combination of videotapes and individual-
ized instruction.® SCID-I/P interviewers were required
to achieve a minimum overall kappa of 0.75 (minimum
kappa sensitivity = 0.75 and specificity = 0.75) on symp-
tom agreement and 90% accuracy of agreement on major
Axis| diagnosis. Patients were excluded if diagnosed with
any other major Axis | psychiatric diagnoses, current or in
remission. The 28-item Hamilton Rating Scale for Depres-
sion (HAM-D)* was administered at the initial visit and
weekly thereafter to all patients. An initial score of 18 or
above on the 21-item HAM-D at the first visit wasrequired
for entry into the study. In patients who had received fluox-
etine treatment for at least 8 weeks prior to screening, a
score of 14 or above was required, as thiswas considered a
nonremission response to an antidepressant.

Of the 31 patients who met DSM-1V criteria for major
depressive disorder, current episode, and had an appropri-
ate HAM-D score, 16 met entry criteria. Of the 16, 6 pa-
tients were taking fluoxetine and 10 patients were taking
no antidepressants. Fifteen women did not meet inclusion
criteria (9 had medical contraindications and 6 declined
participation). No substantial differences were found be-
tween women who agreed to or declined participation in
the study.

All patients who met the criteria and agreed to partici-
pate signed the Human Subjects Protection Committee
Consent Form after a complete description of the study and
priorAe_their enrollment in the study.

Drug Treatments

The'length_of-the open-label treatment phase for both
groups ofpati ents\was 8 weeks. After the initial screening,
all patients wéfe assigned to receive ERT. Of the 16 patients,
10 women were takingsnoantidepressant at entry and thus
received ERT monotherapy,-6 women received ERT as an
adjunct to SSRI (fluoxetine)-treatment. Fluoxetine was ad-
ministered in astandard anti depressant dose. The mean dose
of the fluoxetine at study entry was'30.0 + 4.8 mg and was
not altered throughout the study. ERT Wwas administered as
17B-estradiol (Estratab, Solvay, Marietta, Ga.) in both
groups of patients. The dose of 17[3-estraditol(Q.3 mg/day)
was not changed throughout the trial period unléss patients
experienced side effects requiring alterations instreatment
schedule. The study coordinator and the principal investi-
gator (N.L.R.) met with patients weekly to evaluate changes
in mood and to dispense medication. The patient’s mood
was monitored using the HAM-D at each visit. After 8
weeks of treatment, the patient’s subsequent HAM-D scores
were compared with her baseline scores. Operational crite-
ria were established as previously described in the litera-
ture.”® Specifically, a partial response was operationalized
as afina HAM-D score < 50% of the baseline score. Re-
mission was defined as afinal HAM-D score< 7.
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Figure 1. Change in Mean Hamilton Rating Scale for
Depression (HAM-D) Scores Over an 8-Week Trial of Estrogen
Replacement Therapy (ERT) Alone or ERT With Fluoxetine
in Perimenopausal Depressed Women
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Statistical Analysis

To evaluate the usefulness of ERT in_the-treatment of
depression in perimenopausal women), we, assessed the
change in the level of depression from baseliné to’the end
of the 8-week trial for 10 women on ERT-aonhe‘and 6
women on ERT plus fluoxetine. Repeated “measures{of
analysis of variance were also used for comparison+of
HAM-D-21 scores, with time as a within-patient-#actor
and treatment groups (ERT plus fluoxetine and ERT al one)
as between-patient factors. HAM-D-21 scores were ang-
lyzed for each week from baseline to endpoint. Post hoc
comparisons were performed using paired t tests.

RESULTS

Both groups improved significantly over time
(F=10.71, df =8,112; p<.001) by showing reduced lev-
els of depression (Figure 1). Both the ERT and ERT-plus-
fluoxetine groups showed a significant mean reduction in
HAM-D scores following the first week of treatment
(ERT: t=261, df =9, p<.05 ERT plus fluoxetine:
t=3.41, df =5, p<.05), and this response was sustained
throughout the trial. In the ERT-alone group, the mean
initial HAM-D score was 18.30 + 3.71 and the mean fina
score was 7.11 + 7.70. Depression remitted in 6 of the 10
women by the end of the study. Three patients had a partial
response, and 1 patient had no response to treatment. In the
ERT-plus-fluoxetine group, the mean HAM-D score at
entry was 23.20 £ 5.72 and at the end was 10.60 + 2.94.
Depression remitted in only 1 patient, and the remaining 5
patients showed a partial response.

DISCUSSION

Our results from this open-label study provide evidence
that during perimenopause, ERT may have a role in the
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treatment of clinical depression. In both groups of peri-
menopausal depressed women, a treatment response was
statistically significant by the first week of the trial and
was sustained throughout the trial.

Significant controversy still exists with regard to the
efficacy of ERT in the treatment of depressive symptoms
during perimenopause. Early studies™™® found that ERT
was more effective than placebo in improving psychol ogi-
cal measuresin amixed group of perimenopausal and post-
menopausal women, whereas other studies'®? revealed no
differences between ERT and placebo. In a double-blind,
12-week, placebo-controlled trial of conjugated estrogen
alone in pharmacologic doses of 1.25 mg/day, treatment-
refractory severely depressed women showed decline in
HAM-D scores from 31 to 22 and remission in 6 of 23
patients, while none of the 18 placebo-treated patients
improved significantly.” These results are not surprising
in view of the pharmacologic doses of estrogen, yet the
clinical utility of such doses, even with the addition of pro-
gesterone, is questionable. Among the limitations of these
studies were an inadequate methodol ogy in defining meno-
pause and alack of separate analyses of the resultsfor peri-
menopausal and postmenopausal women. In addition, the
battery of rating tools varied between studies, and struc-
tured psychiatric interviews were lacking in most studies.
Clinical trials have often been cross-sectional and/or retro-
spective, making a possible rel ationship between ERT and
fmprovement of depressive symptoms difficult to deter-
mine. The present study provides evidence that ERT may
improvemood ratingsin asample that had amorerigorous
diagnosisiof major depressive disorder and focused treat-
menten apertmenopausal population. The extent to which
ERT canintluenee the course of depression in women dur-
ing perimenopausal transition needs further investigation.

Although?Zgur inclision/exclusion criteria did not dis-
criminate against’womeémexperiencing vasomotor symp-
toms, our patients did netreport significant vasomotor
symptoms, such as hot flushes/ight sweats, or vaginal
dryness. The efficacy of ERT in'depression in the absence
of vasomotor symptoms suggests¢that the antidepressant
effect is not solely a consequence ofJits\ability to reduce
the distress of these symptoms. In fagt, Schmidt et al.!
found no significant effect of the presencé of+hot flushes
on the likelihood of response to depressive/Symptoms.
However, for the symptoms of anhedonia and anxiety, a
significantly moreimproved responseto estradiol treatment
occurred in the depressed women without hot flushes com-
pared with the depressed women with hot flushes. There-
fore, if confirmed by studies with larger samples, these
findings suggest that ERT may have an antidepressant
effect independent of its effects on the physical manife-
stations of perimenopause. Consequently, ERT may find
its place among alternatives and/or adjuncts to antidepres-
sant agents in the popul ation of depressed perimenopausal
women.
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A potential concern with long-term ERT isits associa
tion with increased risk of endometrial hyperplasia in
non-surgically induced perimenopausal women. Pro-
gestins are added to menopausal hormone regimensin or-
der to prevent endometrial hyperplasia; however, they
have been associated with depressive symptoms.? Thus,
the addition of progestins could theoretically reduce the
antidepressant effects of ERT. Schmidt et al.! reported
continuing improvement of depressive symptoms when
medroxyprogesterone acetate was added to estradiol treat-
ment. Howéver, these results should be interpreted with
caution, as the progesterone was used for ashort duration.
Future studies shoutd investigate the long-term effects
of combination hormene treatments on the clinically de-
pressed population.

In addition, a potentially/increased risk of breast can-
cer with estrogen use needs 10 beConsidered, even though
there is no consensus as to whethier estrogen use actually
increases the risk. Many rigorous studies showed no asso-
ciation between estrogen use and breast'cancer. However,
review of the literature concerning breast caneer and ERT
revealed a slightly increased risk ©f Jbréast cancer in
women receiving ERT compared with womenhotreceiv-
ing this therapy.” Dupont and Page® suggested’that re-
placement with 0.625 mg/day or less of conjugatee-estro;
gens does not increase breast cancer risk. The tovy-dose
replacement used in our study (0.3 mg/day) may not-¢ause
an increase in breast cancer risk, even in alonger trial

Duration of ERT may affect risk. On the basis of stud?
iesin the United States, arelativerisk of about 1.5 may be
reached after 15 or more years of use.?” Thus, it isimpor-
tant to evaluate the necessity of long-term ERT in thetreat-
ment of depression. It is possible that acute treatment or
short-term recurrent trials with ERT may sustain an anti-
depressant response without increasing the risk for breast
cancer, which should be a subject for future studies.

In conclusion, our data further support use of ERT to
treat clinically depressed perimenopausal women. The
study suggests that ERT could be used alone, as an alter-
native to antidepressant treatment in some cases, or as an
adjunct to antidepressants. Even in this open-label trial of
ERT, arapid decreasein HAM-D scores was apparent fol -
lowing the first week of treatment in treatment-naive
women and women who were nonresponders or partial
responders to an antidepressant. Therefore, an addition of
ERT to antidepressant treatment may accelerate antide-
pressant response. Among the limitations of the present
data are small sample sizes and lack of placebo control.
Further controlled prospective studies are ongoing to
evaluate the effects of ERT/hormone replacement therapy
on the course of depression in perimenopausal and post-
menopausal women.

Drug names: estradiol (Estratab and others), fluoxetine (Prozac and
others).

48

10.

11

12.

13.

14.

15

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

REFERENCES

. Schmidt PJ, Nieman L, Danaceau MA, et a. Estrogen replacement in

perimenopause-related depression: a preliminary report. Am J Obstet
Gynecol 2000;183:414-420

. Pearlstein T, Rosen K, Stone AB. Mood disorders and menopauise.

Endocrinol Metab Clin North Am 1997;26:279-294

. Schmidt PJ, Roca CA, Bloch M, et a. The perimenopause and affective

disorders. Semin Reprod Endocrinol 1997;15:91-100

. Zweifel JE, O'Brien WH. A meta-analysis of the effect of hormone

replacement therapy upon depressed mood. Psychoneuroendocrinology
1997;22:189-212

. Cone RI, Davis GA, Goy RW. Effects of ovarian steroids on serotonin

metabolism within grosdly dissected and microdissected brain regions of
the ovariectomized rat. Brain Res Bull 1981;7:639-644

. BiegonA. Effectsof steroid hormones on the serotonergic system. AnnN'Y

Acad Sci 1990;600:427-432

. Méltzer HY. Role of serotonin in depression. Ann N'Y Acad Sci 1990;600:

486-499

. Schnelder LS, Small GW, Hamilton SH, et d. Estrogen replacement and

response to fluoxetine in amulticenter geriatric depression tria. Fluoxetine
Collaborative Study Group. Am J Geriatr Psychiatry 1997;5:97-106

. Coiro V, Volpi R, Marchesi C, et a. Abnormal serotonergic control of

prolactin and cortisol secretion in patients with seasond affective disorder.
Psychoneuroendocrinology 1993;18:551-556

Luine VN, Khylchevskaya RI, McEwen BS. Effect of gonadal steroids on
activities of monoamine oxidase and choline acetylase in rat brain. Brain
Res 1975;86:293-306

Guicheney P, Leger D, Barrat J, et a. Platelet serotonin content and plasma
tryptophan in peri- and postmenopausal women: variations with plasma
oestrogen levels and depressive symptoms. Eur J Clin Invest 1988;18:
297-304

Sherwin BB, Suranyi-Cadotte BE. Up-regulatory effect of estrogen on
platelet 3H-imipramine binding sites in surgically menopausal women.
Biol Psychiatry 1990;28:339-348

Amgterdam J, Garcia-Espana F, Fawcett J, et a. Fluoxetine efficacy in
menopausad women with and without estrogen replacement. J Affect
Disord 1999;55:11-17

Firs"MB, Spitzer RL, Gibbon M, et a. Structured Clinical Interview for
DSM-IV/ Axis | Disorders-Patient Edition (SCID-I/P, Version 2.0). New
York{NY: Biometric Research, New York Psychiatric Institute; 1995
VenturapJ\Likerman RP, Green MF, et a. Training and quality assurance
withtthe Siruettived Clinical Interview for DSM-IV (SCID-I/P). Psychiatry
Res1998;79:1634473

Hamilton M, A'rating)scale for depression. J Neurol Neurosurg Psychiatry
1960;23:56-62

Aylward M." Estragens/ plasma tryptophan levels in perimenopausal
patients. In: Campbell S#TheManagement of the Menopause and Post-
menopausa Years. BaltimorelMd:.University Park Press; 1976:135-148
Campbell S. Double blind psychometric studies on the effects of natural
estrogens on postmenopausa women#n: €ampbell S. The Management of
the Menopause and Postmenopausal Years. Batimore, Md: University
Park Press; 1976:149-158

Montgomery JC, Appleby L, Brincat M,"et & \Effect of oestrogen and
testosterone implants on psychological disordefs in‘the climacteric. Lancet
1987;1:297-299

Strickler RC, Borth R, Cecuitti A, et a. Therole of oestfogénreplacementin
the climacteric syndrome. Psychol Med 1977;7:631-639

Thomson J, Oswald |. Effect of oestrogen on the sleep, moad, and anxiety
of menopausal women. Br Med J1977;2:1317-1319

Campbell S, Whitehead M. Oestrogen therapy and the menopausa
syndrome. Clin Obstet Gynaecol 1977;4:31-47

Coope J. Is oestrogen therapy effective in the treatment of menopausal
depression? JR Coll Gen Pract 1981;31:134-140

Hulka BS. Hormone-replacement therapy and therisk of breast cancer. CA
Cancer J Clin 1990;40:289-296

Greendale GA, Judd HL. The menopause: health implications and clinical
management. JAm Geriatr Soc 1993;41:426-436

Dupont WD, Page DL. Menopausa estrogen replacement therapy and
breast cancer. Arch Intern Med 1991;151:67-72

Klaiber EL, Broverman DM, Vogel W, et a. Estrogen therapy for
severe persistent depressions in women. Arch Gen Psychiatry 1979;36:
550-554

J Clin Psychiatry 2002;63 (suppl 7)



	Table of Contents

