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Objective: Subsyndromal major depres-
sive disorder is common among HIV-pos-
itive adults. This study was designed to
assess the efficacy of dehydroepian-
drosterone (DHEA) as a potential treat-
ment.

Method: One hundred forty-five patients
with subsyndromal depression or dys-
thymia were randomly assigned to receive
either DHEA or placebo; 90% (69 of 77) of
the DHEA patients and 94% (64 of 68) of
the placebo patients completed the 8-
week trial. The primary measure of effi-
cacy was a Clinical Global Impression im-
provement rating of 1 or 2 (much or very
much improved) plus a final Hamilton De-
pression Rating Scale score ≤8. Outcome
was assessed by using intent-to-treat anal-
ysis, followed by completer analysis. Safety
was assessed by queries about side effects
at every study visit plus measures of CD4
cell count and HIV RNA viral load at base-
line and week 8. DHEA dosing was flexible
(100–400 mg/day).

Results: On the basis of clinicians’ ratings,
DHEA was superior in the intent-to-treat
analysis, where the response rate was 56%
(43 of 77) for the DHEA group versus 31%
(21 of 68) for the placebo group. In the
completer analysis, the response rate was
62% (43 of 69) for the DHEA group, com-
pared to 33% (21 of 64) for the placebo pa-
tients. The number needed to treat was 4
on the basis of intent-to-treat data and 3.4
on the basis of completer data. Few ad-
verse events were reported in either treat-
ment group, and no significant changes in
CD4 cell count or HIV RNA viral load were
observed in either group.

Conclusions: Nonmajor but persistent
depression is common in patients with
HIV/AIDS, and DHEA appears to be a useful
treatment that is superior to placebo in re-
ducing depressive symptoms. The low at-
trition rate in this group of physically ill pa-
tients, together with requests for extended
open-label treatment, reflect high accep-
tance of this readily available intervention.

(Am J Psychiatry 2006; 163:59–66)

In clinical trials, antidepressant medications were
shown to be as effective in ameliorating major depression
in HIV-positive patients as in physically healthy patients
(see reference 1 for a review of this literature). However,
there is little empirical evidence about effective treatments
for subsyndromal major depression and dysthymia, which
are more often seen in the HIV/AIDS population (see refer-
ence 2 for a review of this literature). Although antidepres-
sants may be helpful, it is sometimes difficult to persuade
more mildly depressed patients to take them, and both
they and their physicians may be deterred by concerns
about drug interactions with antiretroviral medications.

An alternative strategy in treating depression is the use
of anabolic steroids. We and others have found that tes-
tosterone can be effective in ameliorating a range of symp-
toms often seen among HIV-positive patients, including
depressed mood (3). However, testosterone is not appro-
priate for many patients (e.g., women, men with normal
testosterone levels), and because it is classified as a Sched-
ule III drug by the U.S. Food and Drug Administration
(FDA), some doctors are reluctant to prescribe it. Identifi-

cation of an alternative anabolic steroid such as dehydroe-
piandrosterone (DHEA), classified by the FDA as a nutri-
tional supplement and available over the counter, would
thus fill a gap in the treatment armamentarium.

DHEA (and its more stable metabolite DHEA sulfate
[DHEAS]) is a weakly active adrenal androgen and is an
intermediary in gonadal androgen and estrogen synthesis.
It is the most abundant steroid hormone produced by the
adrenal cortex. Like testosterone, DHEA declines with age,
with peak levels at age 20–24 years for men and 15–19 years
for women. Serum levels of DHEA and DHEAS show great
variation; reference ranges overlap across age groups and
genders and are 10%–30% lower in women than in men.
Low levels of DHEAS have been observed in patients with
chronic diseases such as lupus, rheumatoid arthritis, obe-
sity, type 2 diabetes, hypertension, and cardiovascular
disease (4, 5).

Several mechanisms of action of DHEA have been pro-
posed. First, DHEA is a precursor to testosterone and estra-
diol, each of which independently has been associated with
mood effects. Second, DHEA is a neurosteroid that modu-



60 Am J Psychiatry 163:1, January 2006

DHEA FOR DEPRESSION IN HIV/AIDS

http://ajp.psychiatryonline.org

lates neuronal excitability by means of specific interactions
with neurotransmitter receptors that are known to modu-
late mood (6). Another potential mechanism is that DHEA
leads to an increase in bioavailable insulin-like growth fac-
tor 1 (IGF-1), which promotes release of growth hormone.
Patients who are deficient in growth hormone have been
reported to have depressive symptoms (7), suggesting an
association between growth hormone and depression. Fi-
nally, DHEA may modulate proinflammatory cytokines,
such as tumor necrosis factor alpha and interleukin-6, that
may be etiologically related to depressed mood (8). 

DHEA therapy has been studied in treatment of several
medical conditions with variable but inconclusive evi-
dence of efficacy (9, 10). The target of treatment also has
varied greatly, including effects on body composition,
cognition, fatigue, depression, cocaine dependence, car-
diovascular risk factors, immunological and endocrine
parameters, bone mass, metabolism, and cancer risk, as
well as the negative, depressive, and anxiety symptoms of
schizophrenia (11).

DHEA is of particular interest for HIV-positive patients,
because declining levels of DHEA have been associated
with progression to AIDS in both cross-sectional compari-
sons of HIV-positive men and women at different stages of
HIV illness (12) and in longitudinal studies, including a
previous study by our group (13). In addition, lower levels
of DHEAS have been found in HIV-positive male patients
with lipodystrophy and increased lipid levels, with a conse-
quent increase in the cortisol-to-DHEA ratio (14). Among
men with lipodystrophy followed over time, symptom
worsening was associated with a decrease in DHEAS serum
levels, and lipodystrophy improvement was associated
with an increase in DHEAS (15).

We and other investigators (16–18) have conducted
open-label studies and small double-blind, placebo-con-
trolled studies of DHEA for treatment of depression, with
promising but sometimes inconclusive results. In our pre-
vious study (18), unlike the current study, participants were
not required to have an axis I depression diagnosis, the
minimum Hamilton Depression Rating Scale (HAM-D)
score required for eligibility was 8 (rather than 12, as in the
current study), attrition was much higher (29% versus 8%
in the current study), and only two women completed the
study. The dose of oral DHEA in clinical trials has varied
greatly, from 30 mg/day to 2250 mg/day (table 2 in refer-
ence 19). Because DHEA is unregulated, preparations have
been found to vary enormously in their contents, from to-
tal absence of DHEA to 150% of the labeled amount (20).
Investigators therefore usually get their supply from com-
pounding pharmacists who supply documentation of con-
tents and purity.

The 8-week trial reported here was designed to assess
the efficacy of DHEA for persistent subsyndromal major
depression or dysthymia in a placebo-controlled, paral-
lel-group design. We addressed the following questions:
1) Is DHEA superior to placebo in the treatment of sub-

syndromal major depression or dysthymia in HIV-posi-
tive patients? and 2) does DHEA have any effect on the
immunological or virological markers of HIV or any other
adverse effects?

Method

Subjects

Eligible patients were HIV positive, ranged in age from 18 to 70
years, and had a DSM-IV diagnosis of dysthymia or subsyndromal
depression of at least 3 months’ duration. Major exclusion criteria in-
cluded an unstable medical condition, initiation of steroids within
the past 3 months (longer-term use was permitted), current major
depressive disorder (or major depressive disorder in partial remis-
sion), and current (in the past 6 months) substance use disorder.
Study enrollment took place between December 2000 and May 2004.

Measures

Except where otherwise noted, the clinicians’ ratings and the
self-ratings were performed at study entry and at weeks 4 and 8.

The Structured Clinical Interview for DSM-IV was used for di-
agnosis of depressive disorders and to rule out substance use dis-
orders and psychotic symptoms or disorders. The grid format (21)
of the Structured Interview Guide for the HAM-D (22) was used to
rate severity of depressive symptoms.

The Clinical Global Impression scale (CGI) was used to rate glo-
bal improvement. Scores of 1 or 2 (very much or much improved,
respectively) were used to define “responder,” together with a fi-
nal HAM-D score of ≤8 for assessment of mood improvement (a
priori definition). We modified the conventional cutoff of ≤7 be-
cause of the prevalence of somatic symptoms associated with HIV
and the medications used to treat HIV. We also examined scores
for the HAM-D affective (five items) and somatic (eight items)
subscales separately. Secondary measures included the Beck De-
pression Inventory (BDI) and the Endicott Quality of Life Enjoy-
ment and Satisfaction Questionnaire (23).

Adverse effects were examined at every study visit by using a
modified version of the Systematic Assessment for Treatment
Emergent Events (24), a clinician-administered list of salient
events. Each item, if present, is rated on a 1–5 severity scale.
Events were considered to be treatment emergent if the score at
subsequent visits was 2 or more points higher than at baseline.

Laboratory measures included blood chemistries, liver func-
tion tests, hematocrit, thyroid panel, CD4 cell count, HIV RNA vi-
ral load, serum testosterone, and serum DHEAS. In addition to
the measures of immunological and virological markers, hemat-
ocrit was of interest for safety reasons, because other steroid hor-
mones may cause an increase in the number of red blood cells,
with possible attendant risks (25).

Current substance use was assessed at study baseline and at a
random occasion during the 8-week trial, by using both an instant
urine dipstick and a split sample sent to a research laboratory.

Serum levels of DHEAS were assayed at study baseline and at
weeks 4 and 8. Medication nonadherence in participants who
were randomly assigned to receive DHEA was assumed if labora-
tory results showed either 1) failure of the DHEAS level to double
between baseline and week 8 or 2) week-8 serum level that was
less than 50% of that achieved at week 4.

Procedures

The patients received an initial evaluation, including a review
of medical and psychiatric history and of current medications;
blood was drawn for laboratory assessment; and a letter was
faxed to the primary care provider describing the study and re-
questing written agreement for participation. Eligible patients
were then seen by the study psychiatrist (R.R.), who conducted
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the informed consent process and a confirmatory psychiatric
evaluation. Subsequent visits were scheduled at the end of weeks
1, 2, 4, 6, and 8. Randomization in blocks of four was performed
by using a computer-generated list of random numbers without
substitution for dropouts, stratified by gender. The study protocol
was approved by the Institutional Review Boards at both New
York State Psychiatric Institute and Weill Medical College (Cornell
University), and all patients gave written consent after the risks
and benefits of study participation were explained. FDA authori-
zation was obtained for use of DHEA as an investigational drug.

Dose schedule. Micronized DHEA in 100-mg tablets and match-
ing placebo, provided by Belmar Pharmacy (Lakewood, Colo.), were
dispensed at each visit. The initial dose was 100 mg/day, on the ba-
sis of our prior experience. The dose was increased to 200 mg/day
after 1 week and to 300 mg/day after 2 weeks in the absence of clin-
ical improvement and dose-limiting side effects. After 4 weeks, an
additional dose increase to 400 mg/day was permitted in the ab-
sence of clinical improvement and dose-limiting side effects.

Week 8. At this visit, the screening psychologist joined the study
psychiatrist and patient to conduct final assessments and to reach
consensus agreement about outcome on the CGI. On the basis of
the CGI rating, patients were categorized as responders or nonre-
sponders. Patients with partial response were included in the non-
responder category.

Statistical Analyses

Patients seen at least once after baseline were included in the
intent-to-treat analysis. Primary endpoints were analyzed by us-
ing the chi-square test for response rates, paired t tests, and anal-
ysis of covariance with adjustment for baseline scores on all rat-
ing scales other than the CGI. According to convention, we report
log10 viral copies because of the wide possible range and report
1.69 log10 viral copies for all values reported as “undetectable.” All
tests used an alpha level of 0.05, two-tailed.

Results

Sample Composition

A total of 273 men and women were screened; 145 eligi-
ble patients entered the study (77 were randomly assigned
to receive DHEA, and 68 were randomly assigned to receive
placebo), and 92% (N=133) completed the 8-week double-
blind trial. Of the 128 screened patients who did not enter
the study, 23% (N=29) were not clinically depressed, 8%
(N=10) were too depressed, 25% (N=32) were active sub-
stance users, 3% (N=4) had unstable health, 13% (N=17)
had concurrent psychiatric diagnoses, 14% (N=18) did not
meet the other inclusion criteria, and 14% (N=18) declined.

Twelve men (four in the placebo group) did not com-
plete the trial. Reasons were unrelated to side effects, ex-
cept in three cases (two patients in the DHEA group and
one in the placebo group). All withdrew within the first 4
weeks, usually after the first study visit. Ethnicity was un-
related to attrition. Attrition rates were 11% for white
men, 9% for Hispanic men, and 6% for black men. The to-
tal study group of 145 patients and the completer group of
133 patients differed on four measured variables: drop-
outs were younger (mean age=36 years, SD=8, compared
with mean=44 years, SD=9, for completers) (t=3.03, df=
143, p=0.003), were less likely to be taking antiretrovirals
(50% versus 83% for completers) (χ2=7.36, df=1, p=0.007),

were more likely to have an elevated log10 viral load
(mean=3.38, SD=1.2, compared with mean=2.60, SD=
1.09, for completers) (t=–2.26, df=138, p<0.03), and were
more likely to be employed full- or part-time (33% or 8%,
respectively, versus 8% or 11%, respectively, for com-
pleters) (χ2=8.42, df=2, p<0.02).

Patients who were randomly assigned to receive DHEA
did not differ from those who were randomly assigned to
receive placebo on any of the measured demographic or
medical variables, as shown in Table 1. The average age of
the overall group was 44 years, 84% were men, 36% were
black, 32% were white, 30% were Hispanic, and 2% were of
other ethnicity. Men having sex with men was the most
common mode of HIV transmission. As a group, the pa-
tients were well educated, and most were currently unem-
ployed. Twenty-four of the gay men (23%) were Central
American or South American and came to the United
States for access to HIV treatments unavailable at home or
because of discrimination that precluded employment
there. The average duration since notification of HIV sta-
tus was about 8.6 years (SD=5.1). Two-thirds had an AIDS
diagnosis. The mean baseline CD4 cell count was 450
cells/mm (SD=248), although the historical nadir was con-
siderably lower (mean=205 cells/mm, SD=208). Of the
80% (N=116) of patients who were taking antiretroviral
medications, 42% (N=49) had an undetectable viral load.
The range of baseline DHEAS serum levels was very wide
both for men (23–475 µg/dl) and women (7–212 µg/dl).
However, baseline DHEAS serum levels were uncorrelated
with CD4 cell counts (Pearson’s r=0.09, N=145, p=0.28).
Twenty percent of the men in each group (N=15 in the
DHEA group; N=14 in the placebo group) were taking a
stable regimen of testosterone supplementation at study
entry.

Most patients reported symptoms of chronic or recur-
rent depression associated with stressors such as coming
out (gay men), periods of homelessness or loss of employ-
ment when sick, learning about one’s HIV-seropositive
status, immigration and worries about obtaining political
asylum, or substance abuse. For 70% of patients, the dura-
tion of current episode was ≥1 year (Table 1). Sixty percent
(87 of 145) reported periods of past depression before
learning about their HIV-seropositive status. Of these 87
patients, 55 (38% of the participants) had a history of
probable major depression. Seventy percent (N=102) had
received treatment for depression at some point before
study entry (26% [N=38] had received psychotherapy, 21%
[N=30] had received medication, and 23% [N=34] had re-
ceived both psychotherapy and medication).

Of the 145 patients, 54% (N=79) had dysthymia and
46% (N=66) had subsyndromal major depression. Pa-
tients with subsyndromal major depression met three or
four of the nine criteria for major depressive disorder, in-
cluding depressed mood and/or loss of interest. The most
common symptoms, apart from depressed mood (95%,
N=138), were loss of interest (83%, N=120), insomnia
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(61%, N=88), and fatigue (56%, N=81). Other cognitive
symptoms (guilt, difficulties with concentration, suicidal
ideation) were uncommon; each symptom was found in
<15% (N=22 or fewer) of patients.

Efficacy of DHEA for Depression:
Week-8 Treatment Outcome

Intent-to-treat analysis. The response rates were 56%
(43 of 77) for DHEA patients and 31% (21 of 68) for placebo

patients (χ2=9.13, df=1, p=0.003). Endpoint HAM-D

scores, adjusted for baseline scores, were numerically but

not statistically significantly lower in the DHEA group,

compared to the placebo group (mean=8.1, SD=5.3, and
mean=9.4, SD=5.0) (F=2.36, df=1, 143, p=0.13). Women re-

sponded at a similar rate as men to DHEA (seven of 13

[54%] for women, compared to 36 of 64 [56%] for men),

but women had a higher response rate to placebo (five of

10 [50%] for women, compared to 16 of 58 [28%] for men),

TABLE 1. Baseline Characteristics of HIV-Positive Patients (N=145) in an 8-Week Placebo-Controlled Trial of Dehydroepi-
androsterone (DHEA) for Treatment of Nonmajor Depression

Characteristic
All Patients

(N=145)

Patients Who 
Received DHEA

(N=77)

Patients Who 
Received Placebo

(N=68) Analysis
Demographic characteristics

Mean SD Mean SD Mean SD t df p

Age 44 9 42 9 45 9 1.72 143 0.09

N % N % N % χ2 df p

Ethnicity 7.23 3 0.07
White 46 32 27 35 19 28
Hispanic 44 30 26 34 18 27
Black 52 36 21 27 31 46
Other 3 2 3 4 0 0

Gender 0.13 1 0.72
Men 122 84 64 83 58 85
Women 23 16 13 17 10 15

Risk factors 1.30 2 0.52
Male homosexual 104 72 53 69 51 75
Intravenous drug user 14 10 7 9 7 10
Heterosexual 27 19 17 22 10 15

Education 5.60 4 0.23
Less than high school/General Equivalency Diploma 23 16 12 16 11 16
High school graduate 24 17 12 16 12 18
Some college 46 32 25 33 21 31
College graduate 30 21 12 16 18 27
Some/completed graduate school 22 15 16 21 6 9

Employment 0.35 2 0.84
Full-time 14 10 8 10 6 9
Part-time 15 10 7 9 8 12
Unemployed 116 80 62 81 54 79

Recipient of Supplemental Security Income 
or Social Security Disability Insurance 57 39 26 34 31 46 2.12 1 0.15

Mean SD Mean SD Mean SD t df p
Clinical characteristics

CD4 cell count (cells/mm) 450 248 436 264 467 229 0.74 143 0.46
Baseline log10 HIV RNA 2.66 1.12 2.52 1.06 2.81 1.17 1.52 138 0.13
Months since HIV diagnosis 103 61 100 64 106 57 0.53 143 0.60

N % N % N % χ2 df p

Centers for Disease Control AIDS diagnosis 94 65 53 69 41 60 1.15 1 0.28
Taking ≥2 antiretroviral medications 116 80 62 81 54 79 0.03 1 0.87
Psychiatric diagnosis 1.04 1 0.31

Dysthymia 79 54 45 58 34 50
Subsyndromal major depression 66 46 32 42 34 50

Duration of episode (years) 0.89 2 0.64
<1 44 30 21 27 23 34
1–5 65 45 37 48 28 41
>5 36 25 19 25 17 25

Mean SD Mean SD Mean SD t df p

Hamilton Depression Rating Scale score 16 3 16 3 15 3 1.75 143 0.08
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although the difference was not significant and the wide
confidence limits found for this small group of women
rendered the finding suggestive at best.

By using a ≥50% decline in HAM-D scores as the measure
of treatment outcome in the intent-to-treat analysis, the
response rate was 57% (44 of 77) in the DHEA group and
35% (24 of 68) in the placebo group (χ2=6.92, df=1, p=0.009).

Completer analysis. In the completer group of 133 pa-
tients, the response rates were 62% in the DHEA group (43
of 69) and 33% (21 of 64) in the placebo group (χ2=11.58,
df=1, p<0.001), as shown in Table 2. With adjustment for
baseline HAM-D scores, week-8 HAM-D scores were signif-
icantly lower in the DHEA group (mean=7.1, SD=4.5) than
in the placebo group (mean=8.9, SD=4.6) (F=5.00, df=1,
131, p<0.03). Neither baseline nor week-8 HAM-D scores
differed between patients with a diagnosis of dysthymia
and those with subsyndromal major depression (data not
shown). Although scores for the HAM-D affective and so-
matic items were examined separately, the change in the
affective subscale score was significant (F=4.51, df=1, 131,
p<0.04), and the change in the somatic subscale score ap-
proached statistical significance (F=3.58, df=1, 131, p=
0.06). The onset of persistent improvement (defined as a
CGI score of 1 or 2 that was maintained through week 8)
was rather evenly distributed across weeks 4, 6, and 8 and
did not differ between the responders to DHEA and those
who responded to placebo (data not shown).

By using the criterion of a ≥50% drop in HAM-D scores
as an outcome measure, the response rates were 64% (N=
44) of completers randomly assigned to receive DHEA and
38% (N=24) of those randomly assigned to receive placebo
(χ2=9.17, df=1, p=0.002).

For the secondary measures, the mean change in BDI
scores at week 8 did not differ between treatment groups
(DHEA group: mean=13.6, SD=8.3; placebo group: mean=
12.3, SD=8.5) (F=0.95, df=1, 131, p=0.33, analysis of covari-
ance, with adjustment for baseline score). We also exam-
ined the data for the BDI affective/cognitive and somatic
item sets separately and found comparable results (data

not shown). However, within both treatment groups, those
classified as responders on the basis of CGI and HAM-D
scores had significantly lower BDI scores than the nonre-
sponders (data not shown).

The Endicott measure of quality of life similarly did not
differentiate between groups overall (F=0.007, df=1, 131,
p=0.93), but within each treatment group, those classified
as responders on the basis of their CGI scores showed sig-
nificantly greater improvement in their ratings of life satis-
faction than did those classified as nonresponders.

Effect of DHEAS serum level on treatment outcome.
For men, the mean doses of DHEA were 386 mg/day for
responders and 390 mg/day for nonresponders (t=0.30,
df=54, p=0.77). For women, the mean doses were 243 mg/
day for responders and 300 mg/day for nonresponders (t=
–1.27, df=11, p=0.25). For men who received DHEA, the
mean achieved DHEAS serum levels at week 8 were 1898
µg/dl (SD=1345) for responders and 1582 µg/dl (SD=1307)
for nonresponders. For women who received DHEA, the
DHEAS serum levels at week 8 were 1238 µg/dl (SD=1086)
for responders and 1171 µg/dl (SD=508) for nonresponders.
Differences in serum levels at week 8 between responders
and nonresponders in the DHEA group were not statisti-
cally significant for men (t=1.08, df=54, p=0.29) or women
(t=0.14, df=11, p=0.89) or for the combined group of men
and women (t=1.09, df=66, p=0.27).

The baseline level of DHEAS and change in DHEAS level
at week 8 were assessed in relation to treatment outcome.
The men in the DHEA group who were responders had
nonsignificantly higher baseline serum levels of DHEAS,
compared with nonresponders (mean=253 µg/dl, SD=162,
and mean=183 µg/dl, SD=125, respectively) (t=1.68, df=54,
p=0.10). The mean change in DHEAS between baseline
and week 8 similarly did not differentiate between male
responders and nonresponders (change mean=1645 µg/
dl, SD=1300, for responders, versus mean=1312 µg/dl, SD=
1321, for nonresponders) (t=0.91, df=54, p=0.37). Looking
at the data another way, the change in DHEAS level be-
tween baseline and week 8 was uncorrelated with the

TABLE 2. Scores on Measures of Treatment Efficacy in HIV-Positive Patients (N=133) Who Completed an 8-Week Placebo-
Controlled Trial of Dehydroepiandrosterone (DHEA) for Treatment of Nonmajor Depression

Scores at Week 8

Measure
Patients Who Received DHEA

(N=69)
Patients Who Received Placebo

(N=64) Analysis
N % N % χ2 (df=2) p

Clinical Global Impression improvement score 15.65 0.001
≤2: very much or much improved 43 62 21 33
3: minimally improved 9 13 26 41
≥4: unchanged or worse 17 25 17 27

Mean Range SD Mean Range SD F (df=1, 131)a p

Hamilton Depression Rating Scale score 7.1 1–23 4.5 8.9 0–21 4.6 5.00 <0.03
Beck Depression Inventory score 13.6 0–37 8.3 12.3 0–33 8.5 0.95 0.33
Quality of life scoreb 46.9 28–68 9.5 47.3 27–70 10.0 <0.01 0.93
a Adjustment was made for baseline scores.
b Measured with the Endicott Quality of Life Enjoyment and Satisfaction Questionnaire (23).
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change in HAM-D score; again there was no significant re-
lationship to clinical response (r=–0.11, N=56, p=0.43).
Data for men and women combined were comparable,
with no relationship between change in DHEAS level and
clinical outcome (r=–0.11, N=68, p=0.38).

Fourteen patients (seven men [6%] and seven women
[30%]) had baseline serum DHEAS levels below the age-ad-
justed reference range. Of these patients, nine were ran-
domly assigned to DHEA treatment and had an overall re-
sponse rate of 44% (four of the nine). Although the numbers
are very small, there is no indication that baseline deficiency
enhanced the likelihood of response to DHEA treatment.

DHEAS serum levels at weeks 4 and 8 were examined for
patients who received DHEA as a proxy measure of medi-
cation adherence. We identified 16 patients (including
three women) randomly assigned to receive DHEA whose
DHEAS serum levels at week 8 did not at least double from
baseline (e.g., a patient with a DHEAS serum level of 38
µg/dl at baseline and 43 µg/dl at week 8) (N=6) or whose
DHEAS serum level dropped by more than 50% between
weeks 4 and 8 (e.g., from 1541 µg/dl at week 4 to 353 µg/dl
at week 8) (N=10). Among the patients who received
DHEA and whose DHEAS serum levels increased at least
100%, the response rate was 70% (37 of 53), compared to
38% (six of 16) for the 16 patients whose serum levels of
DHEAS did not at least double or dropped by more than
50% (χ2=5.46, df=1, p<0.02, or p=0.04, Fisher’s exact test).

Effect of steroid supplementation on treatment out-
come. There was no difference in response rate for the 25
men who had been taking a stable regimen of steroids
(most commonly gel-preparation testosterone) for at least
3 months. Of those who had been taking testosterone and
who were randomly assigned to receive DHEA, 55% (six of
11) were responders, compared with 67% (30 of 45) of those
who had not been taking testosterone (p=0.45, Fisher’s
exact test). In the placebo group, the men who had been
taking steroids had a response rate was 9% (one of 11),
compared to 35% (15 of 43) for men who were not taking
supplemental steroids (p=0.10, Fisher’s exact test).

Double-blind guesses. To determine whether the pa-
tients’ psychiatrists or the patients could penetrate the
double blind and thus be likely to be biased in assessing
outcome, each was asked to “guess” the treatment before
the blind was broken at week 8. Overall, the doctors guessed
correctly 60% of the time (61% accuracy in identifying pa-
tients who received DHEA and 59% accuracy in identifying
patients who received placebo). They were more accurate in
identifying DHEA responders (83%) than in identifying pla-
cebo responders (21%), suggesting that they guessed “active
drug” in the presence of clinical response. The patients’
guesses were correct 55% of the time overall; 64% of those
who received DHEA and 45% of those who received placebo
were correct in their guesses. Neither the doctors’ nor the
patients’ guesses were significantly better than chance.

Safety of DHEA for Treatment of Depression

Treatment effects on steroid, medical, immunologi-
cal, and virological markers. Total serum testosterone
levels did not change in the DHEA group for men (baseline:
mean=601 ng/dl, SD=237; week 8: mean=638 ng/dl, SD=
323) (paired t=1.25, df=55, p=0.22). However, women who
received DHEA had a substantial increase in serum test-
osterone levels (baseline: mean=44 ng/dl, SD=20; week 8:
mean 119 ng/dl, SD=123) (paired t=–2.50, df=12, p<0.03).
No significant changes in testosterone level were observed
for either men or women in the placebo group.

No significant changes in hematocrit were found; nei-
ther the DHEA group nor the placebo group showed an in-
crease over baseline levels. Similarly, in the DHEA group
there were no statistically or clinically significant changes
in CD4 cell count (baseline: mean=449 cells/mm, SD=266;
week 8: mean=436 cells/mm, SD=281) (t=0.73, df=68, p=
0.47) or log10 HIV RNA viral load (baseline: mean=2.47, SD=
1.0; week 8: mean=2.49, SD=1.1) (t=–0.31, df=66, p=0.76).

Treatment-emergent side effects. As shown in Table
3, treatment-emergent side effects were relatively uncom-
mon and did not differ between treatment groups. Table 3
shows the number of patients who reported side effects at
any visit, as well as the number of patients who reported
side effects that persisted across two or more study visits.

TABLE 3. Treatment-Emergent Side Effects Experienced by HIV-Positive Patients (N=145) in an 8-Week Placebo-Controlled
Trial of Dehydroepiandrosterone (DHEA) for Treatment of Nonmajor Depression

Patients Reporting Side Effect at Any Visit Patients Reporting Persistent Side Effecta

Side Effect

All
Patients
(N=145)

Patients Who
Received 

DHEA
(N=77)

Patients Who
Received 
Placebo
(N=68) χ2 (df=1) p

All
Patients
(N=145)

Patients Who
Received 

DHEA
(N=77)

Patients Who
Received 
Placebo
(N=68) pb

Low energy 23 12 11 <0.01 0.92 7 5 2 0.45
Irritability 26 15 11 0.27 0.61 11 5 6 0.76
Headache 36 20 16 0.12 0.73 11 6 5 1.00
Nasal congestion 38 19 19 0.12 0.66 13 7 6 1.00
Insomnia 21 11 10 <0.01 0.94 6 3 3 1.00
Hypomania  0 — — — — 0 — — —
Acne 6 3 3 1.00b 1 1 — —
Hair growth 1 — 1 — — 0 — — —
Other 0 — — — — 0 — — —
a Side effects reported on two or more consecutive visits.
b Fisher’s exact test.
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Discussion

DHEA appears to be a useful treatment for nonmajor de-
pression among men and women with HIV/AIDS. On the
basis of clinicians’ ratings, the true drug effect in the study
group was about 30% (DHEA response rate minus placebo
response rate). The number needed to treat was 4 in the in-
tent-to-treat analysis and 3.4 in the completer analysis;
these results are considered to be in the “effective” range
(26). DHEA is well tolerated, with few side effects. The high
level of interest in this “alternative” medication may ac-
count for the remarkably low attrition we observed, com-
pared to that in depression treatment studies of physically
healthy patients. (In a meta-analysis of antidepressant tri-
als [27], attrition of as much as 33% was found regardless of
antidepressant drug class.) Our group had substantially
higher rates of attrition in placebo-controlled trials with
conventional antidepressants for HIV-positive patients.
Other factors may include more rigorous initial screening,
including urine toxicology screens, and the study patients’
extensive contact with the research and treatment staff.

In response to many requests, we added a 4-month ex-
tension phase for patients who responded to DHEA (either
responders in the double-blind phase or placebo nonre-
sponders who started DHEA at week 8) and who com-
pleted 4 months of treatment (N=44). At their final month-
8 visit, their mean HAM-D mean score was 2.4 (SD=3.1),
and their mean BDI score was 5.5 (SD=6.2). At this visit,
the only side effects reported by more than one patient
were low energy (N=2), headache (N=3), nasal congestion
(N=5), and insomnia (N=2), all of which were “mild” or
“moderate.” Overall, the results of this intermediate-term
8-month follow-up suggest that mood response is main-
tained with minimal and possibly nonspecific side effects,
although long-term effects remain unknown.

The study patients had been depressed for a long time.
The modal duration of depression was between 1 and 5
years, but even among the patients who reported a dura-
tion of depression of less than 2 years, almost all had ex-
tended periods of prior depression that, for the most part,
antedated knowledge of their HIV status. Chronic subsyn-
dromal major depressive disorder and dysthymia are far
more common in this population than is major depression,
but the nonmajor forms are equally likely to interfere with
social activities, relationships and even employment (28).
It should be kept in mind that apart from depressed mood
and loss of interest, the predominant symptoms of depres-
sion in these HIV-positive patients, of whom 80% were tak-
ing rather toxic antiretroviral medications, were somatic.

In the literature, subsyndromal depression is increasingly
recognized as a clinically significant entity (29, 30) that is
commonly observed in both general and clinical popula-
tions. Although there has been disagreement about the
comparative efficacy of antidepressants versus placebo (31),
a number of research groups, including our own, have dem-
onstrated that physically healthy patients with chronic mild

depression show superior response to antidepressants,
compared to placebo (32, 33). Our findings with HIV-positive
patients are in concordance with these findings, despite the
difference in the study participants’ physical health status.

We found a noticeable difference between the clinicians’
ratings and the patients’ self-reports: clinicians’ ratings re-
flected significant differences between treatment groups,
but the self-reports did not. However, by using the clinicians’
classification of responders and nonresponders and com-
paring these subgroups within treatment arms, we found
significant differences, with responders showing more im-
provement than nonresponders on self-ratings of depres-
sion and quality of life. Although the overall response rate of
31% among placebo patients in our study was substantially
lower than that reported in some placebo-controlled clinical
trials for mildly depressed patients (34), as a group the pla-
cebo patients did improve on all measured parameters.

The doses of DHEA used and the DHEAS serum levels
achieved in this study clearly reflect a pharmacological
rather than replacement model of treatment. We found no
relationship between baseline DHEAS serum levels and
probability of response, nor did the 10% of patients with
baseline DHEAS serum levels below the reference range
show a better outcome than the rest of the patients. These
results are not consistent with the findings of Wolkowitz et
al. (35), who found that among six depressed patients
treated openly with DHEA in doses from 30–90 mg/day for
4 weeks, mood improvements were significantly related to
increases in DHEAS. Perhaps our substantially higher
doses and consequently higher achieved levels of DHEAS
obscured whatever differences might have been seen. Al-
ternatively, our findings may be more robust, given the
larger number of patients included.

Because we did not include patients with major depres-
sion or those with substance use disorders, our findings
cannot be generalized to these subgroups. Furthermore, al-
though we made every effort to enroll women, the number
of women in the final study group was too small to provide
more than suggestions for future research, including ques-
tions about placebo response rate. Other limitations in-
clude the absence of long-term follow-up regarding main-
tenance of response or possible long-term endocrine or
other effects of DHEA, as well as the restriction of our study
to HIV-positive individuals. Given the high acceptance rate
and low side effect profile for DHEA in this group of patients
with HIV/AIDS, nearly all of whom were taking multiple
concurrent medications, it may be appropriate to evaluate
the efficacy of DHEA in other groups of physically ill pa-
tients in which mild depression is common. We do not rec-
ommend widespread use of DHEA in the absence of confir-
matory efficacy research and more data about longer-term
use. For patients who are unwilling to take antidepressants,
who express a strong preference for an “alternative” treat-
ment, and who have nonmajor depression, DHEA may be a
reasonable choice. We suggest documenting informed con-
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sent for an “unapproved” treatment and monitoring re-
sponse and potential adverse events at regular intervals.
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