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AN OPEN STUDY OF DEHYDROEPIANDROSTERONE IN 
SYSTEMIC LUPUS ERYTHEMATOSUS 

RONALD F. VAN VOLLENHOVEN. EDGAR G. ENGLEMAN. and JAMES L. McGUIRE 

Objective. To determine if dehydroepiandroster- 
one (DmA) has clinical benefits in patients with sys- 
temic lupus erythematosus (SLE). 

&Who&. Ten female patients with mild to mod- 
erate SLE and variouzi disease manifestations were given 
DHEA (200 mg/day orally) for 36 months. The patients 
were given other medications as clinically indicated, and 
followed with. respect to overall disease activity and 
specific outcome parameters. 

Resuks. After 3-6 months of DHEA treatment, 
indices for overall SLE activity including the SLEDAI 
(SLE Disease Activity Index) score and physician’s 
overall assessment were improved, and corticosteroid 
requirements were decreased. Of 3 patients with signif- 
icant proteinuria, 2 showed marked and 1 modest 
reductions in protein excretion. DHEA was well toler- 
ated, the only frequently noted side effect being mild 
acneiform dermatitis. 

Conclusion. DHEA shows promise as a new 
therapeutic agent for the treatment of mild to moderate 
SLE. Further studies of DHEA in the treatment of SLE 
are warranted. 

An etiologically important role of sex steroids 
in systemic lupus efythematosus (SLE) has bcen-sug 
gested both by observations of human patients and by 
manipulation of the sex hormone status of mice with 
lupus-like disease. Thus, SLE is seen predominantly 
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in women (1). tends to flare during pregnancy (2). and 
may correlate with the androgenlestrogen ratio (3). 
Female NZB x NZW mice develop lupus-like disease 
at a much higher frequency than do males; it has been 
shown that this can be ameliorated by administration 
of androgens (4-6). On the basis of these observations 
it has been suggested that administration of natural or 
synthetic androgens might benefit female SLE pa- 
tients, were it not for troublesome masculinizing side 
effects. 

Dehydroepiandrosterone (DHEA). an abundant 
adrenal hormone with only mild intrinsic androgenic 
activity (7). has been reported to ameliorate nephritis 
in NZB x NZW mice (8). Previous experience with 
DHEA supplementation in humans suggested over-. 
all good tolerance of this hormone (9-12). Here, we 
report the results of a clinical pilot study of the use of 
DHEA in SLE. 

PATIENTS AND METHODS 

Patients. Ten female patients with SLE according to 
the criteria of the American College of Rheumatology (13) 
consented to panicipatc in an open-label, noncontrolled trial 
of DHEA. Their average age was 35.7 (range 2768). Seven 
were Caucasian, one was black, one was Hispanic, and one 
Was Filipino. Nine patients were prcmenopausal. As ex- 
pected, the SLE manifestations were varied (Table 1). All 
patients had mild or moderate lupus. Renal disease was 
present in 3 patients. consisting of stable protcinuria without 
abnormalities in the urine sediment and without changes in 
serum creatinine or creatinine clearance. No oven central 
nervous system lupus was present in any of the patients. 
although mild. subjective cognitive impairment was noted by 
some, and “lupus headaches” were noted in 4. 

DHEx protocol. After screening and documentation 
of baseline status. patients were given capsules of DHEA. 
200 mg, to be taken once daily by mouth. They were 
followed up at monthly intervals by the rheumatologist 
carrying the primary responsibility for the patient, as well as 
by 1 of the investigators. Throughout tht study period. 
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Table 1. Disease characteristics of the study patients’ 
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Paticnl 
SLE 

duration Previous manifestations 
Manifestations Rcdnirone dose 
at enrollment (ma/day) 

4 

5 

6 

4 yrs. 

4 mos. 

3 yn. 

IO yrs. 

21 mos. 

5 yn. 

9 yrs. 

3 yrs. 

8 yn. 

5yrs. 

LCV. thrombocytopcnia, arthritis, fatigue, 
plturitis onl ulcen. FANA+ 

Myalgias. arthritis. mllu rash. photosensitive 
rash. fatigue, FANA+, anti-DNA+ 

Malar rash. alopecia. arthritis. oral ulcers. 
fatigue. panniculitis. fever, headache, 
mydgia. leukocytopcnia. FANA+, 
anti-DNA+ 

Membranous GN. LW. s/p stroke, seizures. 
Icukopcnia. FANA+ 

MaJar rash. oral ulcers, photosensitivity, Rp. 
alopecia. vitiligo. urhritis. myalgia. SS. 
proteinuria. anemia. FANA+, SS-At . 
Urti-RN-P+ 

Thrombocytopenia. pleurisy. arthritis. alopecia. 
?CNS. hypocomplcmcntemia. FANA+. 
anti-DNA+ 

Vasculitis. malar rash. anemia. 
thrombocytopcnia. oral ulcers, titis. 
alopecia. FANA+ 

Mesangial GN. nephrotic syndrome. arthritis, 
malar Nh. fever. fatigue, FANA+ 

Malar rash. LAN. fever. arthritis, SS. 
mesangial nephritis. proteinuria. CNS. 
FANA+ 

Malar rash. SS. -tit. fever. myalgh. 
fatigue, FANA+ 

Thrombccytopcnia, fatigue, vlsculitic 
skin lesions 

Aduitis. malar rash, myalgias. 
fatigue 

Arthritis. malar Nh. fatigue. 
alopecia, hcadacbc. fever 

5 

0 

37.5 

LAN, protcinuria 

Malar tash. or;ll ulcers. 
photosensitivity, RP. alopecia. 
vitiligo. mhritis. myalgia. SS, 
proteinuria 

Thrombocytopcnia. arthritis, fatigue. 
HA, hypocomplcmentemia 

0 - 

3.7s 

10 

Vasculitic skin lesions. arthritis. ‘3 

alopecia. oral ulcers 

Nephrotic syndrome. pyuria. 
arthmlgia. fatigue. 
hypocomplemcntcmia 

Anhritis. costochondtitis. fever. 
fatigue, LAN. HA. proreinuria. 
pyuria. hematutia 

Arth&as. myalgias. fatigue 

175 

10 

7.s 

l SLE - systemic lupus erythematosus; LCV = leukocytoclastic vasculitis: FANA = fluorescence antinuclear antibody: ON - glomerulo- 
nephritis: LAN = lymphadenopathy; Jp - status post: RP = Raynaud’s phenomenon; SS - sicca syndrome; CNS - cenval nervous system: 
HA = lupus headache. 

patients were treated based on clinical status, according to 
the discretion of the physician carrying the primary rcspon- 
sibility for the patient. Changes in medications were al- 
lowed, including changes in dosages or the addition of new 
medications. 

DHEA powder was obtained from Sigma (St. Louis. 
MO), capsules of which were prepared by the Stanford 
University Hospital pharmacy. 

Outcome parameters. The SLE Disease Activity In- 
dex (SLEDAI) score (14) was determined at each visit. 
Patients and physicians were asked to record their overall 
assessment of disease activity, on a scale of l-100 (patients 
were given a visual analog scale). Other outcome measures 
were the medication profile and laboratory parameters. 

Statistical analysis. Outcome measurements are given 
as the mean z SEM. Comparisons were made by Student’s 
r-test and Wilcoxon sign rank test. 

RESULTS 

Serum androgen levels. Serum levels of DHEA 
and DHEA sulfate were determined at monthly inter- 
vals. There was a rise in DHEA sulfate levels over the 
course of the first month, followed by a plateau at a 
range of 439-1.659 &dl. Levels of DHEA showed 

similar increases, but were more variable. in keeping 
with the known marked circadian variation of this 
hormone (7). Serum testosterone levels increased in 
tandem with DHEA sulfate and DHEA. These results 
are shown in Figure 1. It is also noteworthy that the 
average baseline levels of DHEA and DHEA sulfate 
were low in these patients, and that steady-state levels 
were obtained slowly in some, but not all, patients 
(data not shown). 

Effects of DHEA therapy on SLE actMy para- 
meters. All 10 patients completed 3 months of DHEA 
treatment. The SLEDAI score at the beginning of the 
study averaged IO.4 2 2.4 (zSEM; range &24). After 
3 months, the average SLEDAI score had decreased 
to 8.3 z 2.1 (range O-14; P = 0.079). Physician’s 
overall assessment improved from 37.2 2 7.0 to 27.2 2 
7.3 (P = 0.040). while the patient’s overall assessment 
showed a statistically nonsignificant improvement. A 
summary of these outcome measures after 3 months of 
treatment is given in Table 2. 

Eight of the 10 patients thought that DHEA 
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Figure 1. Serum levels of dchydrocpirndrosterone (DHEA) (A). 
DHEA sulfa~c (B). and restos~erone.(C) were determined at baseline 
and after Id months of treatment with DHEA. 200 m&day. in 
women with mild 10 modcnle sys:emic lupus cryrhcmarosus (SLE). 
Baseline DHEA 3nd DHEA-sulfate levels in all IO SLE patients 
ranged from 10 to 500. ng% and Cl0 lo 150 &. respectively. 
with the plateau level ranging from 384 to I.446 ng% and 439 lo 
I.659 &6. respectively. Normal ranges were: DHEA 130-980 
ng/ml, DHEA sulfate C-379 &ml. and testosterone b70 r&ml (for 
females). Values are the mean : SEM. 

improved overall well-being, fatigue. energy, and/or 
other subjective aspects of their disease, and elected 
to continue for an additional 3 months. Figure 1 shows 
the results for these patients. After 6 months on 
DHEA therapy, the SLEDAI scores were significantly 
lower than at baseline (10.0 2 2.9 versus 4.9 + 1.7; 
P= 0.040) and the patient’s overall assessment im- 
proved from 35.1 f 8.0 to 14.1 t 3.8 (P = 0.015). 

Pretreatment levels of DHEA and DHEA WI- 
fate did not predict a clinical response. There was no 
significant correlation between the changes in serum 
DHEA or DHEA sulfate levels and the lupus activity 
indices after 3 or 6 months by regression analysis (data 
not shown). 

Effect of DHEA therapy OII thZ dose of concur- 
rently administered coticosteroids. Eight of the 10 
patients were receiving daily conicosteroids at the 
beginning of the study. Dosages were changed as 
clinically indicated. Table 3 shows the conicosteroid 
dosages at study entry and after 3 and 6 months of 
treatment with DHEA. After 3 months, the average 
dose (prednisonc equivalent per day) had decreased 
from 14.5 2 4.1 to 9.4 2 2.S (P = 0.028). Of the 
patients who completed 6 months of DHEA treatment, 
6 were t@.ing conicosteroids at study entry, and a 
reduction in the average daily dose was seen in this 
small group as well (from 14.8 z 5.5 to 5.6 2 1.9; P = 
0.042). 

Six patients were taking antimalarials at study 
entry, and these remained unchanged. One patient 
(patient 5) who was taking azathioprine at the begin- 
ning of the study discontinued the drug during the 
study, while another patient (patient 7) was started on 
azathioprine therapy during the study. 

Effect of DHEA on proteinuria. Three patients in 
this study had significant proteinuria. Their cases are 
described in more detail. 

Parienr 4. Proteinuria had been documented 
over 12 months prior to this study, with daily protein 
excretion ranging from 1 to 8 gm. Urine sediment was 
unremarkable, and creatinine clearance was COnSiS- 

tently normal (~90 ml/minute). At the beginning of 
DHEA treatment. a 24-hour urine collection showed 
1.197 mg of protein. After 3 months of treatment. this 
was 375 mg, and after 6 months 243 mg. 

Patienr 5. Proteinuria had been first noted 20 
months prior to entering the study; f4-hour urine 
collections had been obtained on 6 occasions during 
this period, and showed proteinuria ranging from I.700 
to 8.640 mglday. She had on several occasions devel- 
oped nephrotic syndrome. The urinary sediment fc- 
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Table 2. Global SLE r;ziviry parameters at study entry and after 3 months of treatment with DHEA’ 

Al 3 Mean 
Baseline months chnnlc P 

SLEDAI score [O-109 IO.4 z 2.4 8.3 - ’ I - -. -2.1 = 1.06 o.oi9 
Physician’s overall assessment (I-IW) 37 ’ = f.03 27.2 = 7.3 - 10.0 + 4.08 O.OJO 
Patient’s overall assesscent (I-I 00) 31:; r 6.63 X.6 r 6.X -3.7 = 7.31 0.62 

l Values are IJIC mean r SEM for IO women with mild to moderate systemic lupus evThematosus 
(SLE) who took dcbydroepiandronerone (DHEA; 200 mg/day). SLE Disease Activity Index 
(SLEDAI) score was dc!ermincd as described in ref. 14. P determined by 2-sided. paired Student’s 
r-test. 

mained unremarkable throughout. and creatininc 
clearance was consistently normal and unchanged 
(>90 ml/minute). The patient declined renal biopsy on 
2 occasions. Prior to DHEA treatment, prednisont 
(20 mg/day) had not appreciably changed the level of 
proteinuria. Moreover. a month-long attempt at reduc- 
ing the proteinuria with 60 mg of prednisonc daily 
was similarly unsuccessful. When DHEA treatment 
was initiated, a 24-hour collection of urine showed 
4,000 mg of protein: after 6 months of treatment, this 
had de&&cd to 430 mglday. 

Potienr 8. Proteinuria, 3.217 mg/day, and ne- 
-phrotic syndrome developed 4 months prior to the 
study. A previous renal biopsy had shown membra- 
nous glomerulonephritis. Prednisone. 30 mg/day, and 
azathioprinc. 150 mg/day, for 3 months did not 
significantly change the level of proteinuria. DHEA, 
200 mglday. was taken for 3 months :oncurrcntly with 
prednisonc (which was tapered from 17.S to 10 mg/ 
day). After 3 months, proteinuria had decreased to 
2,342 mglday, and manifestations of the nephrotic 
syndrome were improved. Unfortunately, the patient 
had developed moderately severe acneiform dermati- 
tis and opted to discontinue DHE.4. She has since 
required a higher dosage of prednisone to control 
nonrenal manifestations of SLE, but has had no wors- 
ening of proteinuria. 

Other laboratory parameters. Erythrocyte std- 
imentition rates (ESR) were abnormal in 7 patients. 
No meaningful changes were seen in 5 of them. One 
(patient 9) had an increase in ESR (from 12 to 41 mm/ 
hour) without evidence of a lupus flare or disease 
progression, and one (patient 3) showed an increase in 
ESR (from 25 to 40 mm/hour) in the setting of marked 
improvement in clinical status. Complement levels 
were mildly abnormal in 3 patients and remained so 
during the study. . 

Side effects and safety. Four patients developed 
acneiform dermatitis, which was mild in 3 and moder- 
ate in 1. The latter patient decided to discontinue 

DHEA for this reason; topical therapy was helpful in 
all other cases. Mild hirsutism was noted after S-6 
months of treatment in 2 patients who were receiving 
prednisone 10-20 mg/day as well as DHEA, and some 
patients reported a decrease in menstrual blood flow 
(without change in the cycle). No adverse effects were 
noted on physical examination or laboratory tvalua- 

tion. Specifically, no elevations of fasting blood glu- 
cose and no changes in lipid profile were seen. 

DISCUSSION 

In this study, DHEA &as taken by 10 female 
SLE patients for 3-6 months. DHEA was tolerated 
well, acneiform dermatitis being the most notable side 
effect. The use of DHEA coincided with subjective 
and objective improvement in the clinical status of 

1s ) ,so 

Fipn 2. Eight of the i0 female patients with mild to moderate SLE 
received DHEA. 200 mgklay. for 6 months. The SLE Disease 
Activity Index (SLE-DAI) score (mgc l-105) was detetined 
based on clinical and labontory criteria (14). Physicians were asked 
for oveti numerical assessmenls (from 1-100). Patients were asked 
for overall assessments, using a visual analog scale (from l-100). 
Values arc the mean = SEM for &ese 8 patients only. . - P < 0.10 
and l = = P < 0.0% venus baseline. by 2.sided. paired Student’s 
r-test (Wilcoxon’s sign nnk test yielded similar results). See Figure 
I for olhcr definitions. 
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Table 3. Glucoconicoid dosages during the study p~tiiod’ 

Mean AI 6 Mean 

Group Baseline At 3 months change P months change P 

Patients who completed 3 months of 14.5 t 4.1 94” . - A -5.1 = 2.65 0.028 - 

DHEA (n - 8) 
Patients who completed 6 months of 14.8 = 5.5 9.3 2 3.5 -5.5 i 5.5 o&43 5.6 = 1.9 -9.2 2 4.1 0.012 

DHEA (n = 6) 

l Values are the mean = SE.\! mg of prednisone equivalenr per day. Dosage changes were made as clinically indicated. P dewmined by 
Wilcoxon’i sign rank test. DHE.4 = dchydrocpiandrosteronc. 

most patients, and conicosteroid requirements de- 
creased in most patients over the Wmonth treatment 
period. From the patients’ perspective. 8 of 10 thought 
the medication was helping them. Two of 3 patients 
with severe proteinuria of long duration, 1 of whom 
had not improved with high-dose prednisone. had 
dramatic improvement in the level of proteinuria. A 
third patient with proteinuria also improved, but to a 
lesser degree. 

The mechanism of action of DHEA in SLE is 
unknown. Alteration of androgenlestrogen ratio may 
be implicated, and increased testosterone levels in 
treated patients were indeed documented. The mech- 
anism whereby sex steroids affect SLE is, however, 
poorly understood. In one study, treatment with the 
semisynthetic androgen 19-nor-testosterone did not im- 
prove SLE in female patients. and worsened the 
disease in male patients (IS). In that study, however, 
testosterone levels were lower in the treated male 
patients, most likely due to feedback inhibition of 
pituitary follicle-stimulating hormonJIuteinizing hor- 
mone secretion. Such negative feedback would not be 
expected from DHEA (7). 

Another possible explanation for the apparent 
benefit of DHEA in SLE is the effect of this hormone 
on cytokine secretion. Decreased secretion of inter- 
leukin-2 (IL-2) has been reported in SLE. both in vitro 
and in vivo (16,17), and administration of IL-2 through 
gene transfer has been reported to ameliorate murint 
lupus (18). DHEA has been shown lo Increase secre- 
tion of IL-2 by stimulated T cells in both human (19) 
and murine (20) systems, and to normalize the cxces- 
sive production of IL4 IL-S, and.IL-6 in aged mice 
(21). It is interesting that the latter cytokines all 
up-regulate B cell differentiation and/or antibody syn- 
thesis, and elevated levels of IL-6 have been reported 
in SLE (22). Inhibition of the production of these 
cytokines might therefore be associated with reduced 
autoantibody formation. 

In summary, treatment with DHEA was asso- 

ciated with improvement in a variety of outcome 
measures, reduction in corticosteroid dosage in most 
patients, and an acceptable toxicity profile. Although 
it is possible that our results might partly reflect the 
natural course of the disease and/or a placebo effect, 
the observed improvements appeared to be greater 
than what might be expected: all these patients, except 
for patient 2. had a pattern of lupus that was charac- 
terized by continuous, smouldering disease, with no 
true remissions interceding (particularly patients 3, 4, 

and 5). On the basis of these encouraging results. 
further studies pf DHEA in the treatment of SLE are 
warranted. 
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DEHYDROEPUWDROSTERONEIN 
SYSTEMICLUPUSERYTHEMATOS~S 

Results of a Dquble-Blind, .Placebo-Controlled, Randomized Clinic?1 Trial 

RONALD F. VAN- VOLLENHOVEN, EDGfi G. ENGLEMAN, and JAMES L. McGCJiRB 

Objective. TO detrrrn!ne if dehydroepiandroster- 
one (DHEA) is bencfic!a! in the treatment of systemic 
lupus erythematosw (SLE). 

M&o&. In a double-blind, placebo-controlled, 
randomized MaI, 28 female patients with mild to mod- 
erate SLE were given DHEA 200 mglday or placebo for 
3 month. Outcomes !ac!uded the SLE D!sease Activity 
Index (SLEDAI) score, pat! ent’s and physichn’s oven!! 
assessments of diiuse activity, and concurrent cortico- 
steroid dosages (which were adjusted as c!inica!!y !ndi- 
cated). 

Result. In the patients who were receiving 
DHEA, the SLEDAI score, patient’s and physician’s 
overall assessment of disease activity, and concurrent 
prednisone dosage decreased, while !n the patients tak- 
!ng placebo, sma!! Increases were sun. me difference in 
patient’s assessment between the groups was statistically 
sbnificant (P = 0.021, adjusted). Lupus flares occurred 
mke frequently in the placebo SOUP (P = 0.053). Mild 
acne was a frequent side effect of DHEA. 

Conclusion. DHEA may be useful as a therapeu- 
tic agent for the treatment of mild to modcnte SLE. 
Further studies of DHEA !a the treatment of SLE are 

warranted. 

The epidemiotogy of systemic lupus crythema- 
tosus (SLE) suggests an important etiologic role of sex 
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steroids in this multisystem. autoimmune disease. 
Thus, SLE is seen predominantly in women (1), tends 
to flare during pregnancy (2). and may correlate with 
the androgen:estrogen ratio (3). Murine studies have 
further supported this concept, in that female New 
Zealand black X New Zealand white (NZB x NZW) 
mice develop lupus-like disease at a much higher 
frequency than do maies, and their disease can be 
ameliorated by administration of androgens (44). On 
the basis of these observations, it has been suggested: 
that administration of natuta! or synthetic androgens 
might benefit female SLE patients, were it not for 
troublesome mMcu!inizing side elects. 

Dthydrocpiandrostcrone (DHEA), an abundant 
adrenal steroid with limited intrinsic androgenic activ- 
ity (7). was shown to ameliorate nephritis in NZB x 
NZW mice (8). Moreover, previous experience with 
DHEA supplem.entation in human subjects suggested 
overall good tolerance of this hormone ($42). 

On this basis, we previously completed an 
open-labc! tn’a! of DHEA in female patients with mild 
to moderate SLE (13). The results of this study indi- 
cated a possible benefit and led us to undertake a 
double-blind, placebo-controlled, randomized clinical 
trial of DHEA in SLE. The resirlts are prtsenced here. 

. 

Study protocol. The study protocol and informed 
consent document for this study were approved by the 
Adminiscndve Pane! on Lhc Use of Human Subjects in 
Medical Research at Stanford University. 

T!&K~ female patients with SLE according to the 
Amdean College of Rheumato!ogy ctiterio (14) consented 
to paniciprle in a double-blind, randomized. placcbo- 
controUed clinical tria! of DHEA. Al! patienu had mild or 
modewe lupus, as determined by the referring rhcumatolo- 
gist. Patients with severe renal disease requiring high-dose 
cor6costcroids an&or cyclophosphamide were excluded. 
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(0 - ir) - (0 - i4) (n = I4 (n = 1:) - p 

Age. mean = SEM ye= 34.9 = 2.6 29.6 z 2.0 SLEDA scar: 9.S 2 1.7 6.1 = 1.3 0.0% 

Ethnicicy. no. (%) Packl~‘S ovcratl 39.4 = 6.3 42.9 = 6.6 0.698 
Caucasian 
hfricann-Americsn :ig 

11 09) usesrmenc. I-100 

Irn Physician’s overall 21.4 = 4.6 21.4 = 4.0 ].M)o 

other 0 (0) 2 (18 assosmenc. I-IW 

TIC since iirs SLE symptoms. 11.1 = 2.2 8.5 = 13 F;$izz;c. mglday 12.4 = 3.2 5.3 = 1.4 O.OS6 
mean z SEM yin . 13.5 = 4.0 24.4 = 25.5 0.17s . 

rie sine: tit diagnosir a.1 z 2.4 6.3 = 1.2 &&DNA titer 3.76 = 1.78 198.1 = 101.7 0.061 
of SLE. mcaa z SEM years * . . . C3..mg% 90.7 = 9.3 102.0 = 12.0 .0.4# 

26.7 = 3.0 23.1 = 2.9 0.412 
= DHEA I dehyd~piandrortcrone: SLE - SystemiC @US CW- 

0. rnfi 
Plaklcu, X I .OWmm’ 319.7 = 21.5 2SI.J = 26.2 0.05s 

thcmatosus. Hcmatocrit. 5% 37.1 = 0.96 38.9 2 0.89 0.4 17 

l Values arc the mean = SE.X SLE - systemic lupus cry&e~t+ 

titer screening and documentation of baseline sra- 
sus: DHW - dchydroepiindrostemnc: SLEDAI - SLE Disease 

NS, the pa&U were given capsules COnKdning 100 mg of 
Activity Index; ESR - eylhrocyte $cdimcntation n;:. . 

DHEA or identical placebo CapSUlCS, 10 be taken Once dsilY 
by mouth. TIC DHEA powder wu obtained from Dlosynth 
(Chicago, IL), and the C~PSUICS WCR prepared by the 
Stanford University Hospital pharmacy. 

the patient’s chart by the primary rheumatologist, thus 

The patients were followed up at monthly inrcwals 
reflecting the subjective judgment of the treating rheumatol. 

by the primay rheumatologist u well as by one of the 
o&t. Ho strict definition of “Rare” was used. 

investigators. tier the 3-month double-blind petiod, pa- 
Statbtial analysis. Outcome measurements arc pr+ 

ticnts were given the option of receiving DHM 200 mglday 
sented as the mean plus or minus the standard error of the 
mean. Each of the 4 variables-the SLEDAI score, cortico. 

in an open-label manner. 
Throughout the study period, patients were treated 

steroid dose (expressed in equivalent prednisone dose), and 

based on clinid status, according to the discretion of the 
the physician’s and patient’s overall assessment of disease 

physician carrying the primary responsibility [or the patient. 
activity-were analyzed by two dierent statistical methods. 

Changes in medications were allowed. includmg changes in ’ 
Fiit,s a I-ample f-test examined the between-group diflcr- 

dosages or the addition of new medications. 
enct in the change from baseline for each of the 4 variables. 

outcome measures. The SLE Disease Activity Index 
The change-from-baseline meuurements were assumed to 

(SLEDAD score (15) was determined at each visit. Patients 
have a normal distribution, with different unknown &. 

and physicians were asked to record their OVCdI USCSS- 
anccs for the different treatment groups. The p values from 

ments of disease activity on a scale of l-100 (paCkItS WCrC 
this analysis are reported as unadjusted P values. Second, 

given a visual analog teak). Other outcome measures were 
analysis of covariancc wu performed with Uwcnt mup 
as a factor and the baseline measurements for SLEDM 

the medication profile and Iaboncory pammeters. 
LUPUJ flares. Disease flares were assessed rctrospec- 

score, corticorteroid dose, and the respective variable as 

&ly, based eddy on whether the term “llarc” was used in 
~~wriites, if applicable. Each co&ate-by-treatment Inter- 
action tctm was also included in the analysis mod& the p 
dues from this analysis ire reponed as the adjusted p 
values. For comparison of the incidence of lupus tlarcs, the 

Tabte 2. SLE maniksta~ions at the SM of study’ chi-square test was used. 

DHEA POUP Placebo group 
(11 * 141 (n - 14) RESULTS 

Mda.r msh 4 2 

Alopecia 6 3 
Twenty-eight patients completed 3 months of 

wucosal ulcers 
: 3 

treatment. One patient in each goup was lost to 
tiritiS 
PlCUritY 
Lupus headache : : 

followup early in the study. .The 2 groups were WCU 
matched demographically, as shown in Tabfe 1. No 

Organic bnin syndrome 0 significant differences were seen in the average age, 

Fever : 0 duration of symptoms, or time since diagnosis. SLE 
HypocomplemcnCcmia 2 
Rising anti-DNA 1 : 

manifestations were varied, as expected; these are 

Lrukopcnia 
Thrombocycopcnia i 

0 listed in Table 2. 
I Disease parameters ac baseline for the 2 groups 

l D(.(EA I dchydroepiJndrOStCfOnC: SIX g SYsle~C lupus We 
are shown in Table 3. While patient’s and physician’s 

thenwows. overall assessments were comparable. the average 

c 
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B~aolinr 3 months 

6’ 

6- 

4- 

Berrlino 3 monlhr 
nvm 1. Changes in systemic tupu~ tmhemrtosus (SLE) rctivity ~eten during a 3-month double-blindstrial ordehydmcpiand~ste~ne 

. (DHE,+,) 2~ ma/day versus placebo. A. The SLE Disuse Actiuity Index (SLE-DIVI. as defined by Bombardtcr cc rl (IS). B, R&t’s OVC&[ 
usessment of disesse r&icy. by visti dog %a!~ of l-100. C, Physici=‘s Oved uscssmcnt of disc~~e activity, on I scale of 1-1~. D, 
p&&one dose, In mdday. Vahcs are tb~ mean = SEX 

SLEDAI score and prednisone dose were higher in the 
patients who had been randomized to receive DHEA. 

The results after 3 months of treatment with 
DHEA versus placebo are shown in Figure I. In the 
patiene treated with DHEA, the average SLEDAI 
score improved from a mean f SEM of 9.79 f 1.74 to 
8.07 r 1.54, the patient’s ovctall assessment improved 
from 39.4 f 6.3 to 27.9 f 5.1, and the physician’s 
overall assessment improved from 21.4 z 4.6 lo 18.4 z 
3.8. There were small increases in these same out- 

comes (i.e., worse disease) in the placebo group. After 
3 months of treatment, the patient’s OvCd assess- 

. 
ment was improved significantly more in the DHEA 
goup than in the placebo group (P - 0.138 unad- 
justed; P = 0.022 adjusted). 

Between-group comparisons of the changes 
from baseline are shown in Table 4. It is noteworthy 
that all of the principal outcome measures appeared to 
improve in the DHEA group, while worsening in the 
placebo group. For the SLEDAI score, the changes 
were - 1.71 = 1.18 in the DHEA-treated patients and 
0.79 Z 0.75 in the placebo-created patients (P = O.OSS 
unadjusted; P = 0.118 adjusted). if outcomes. rather 
than changes in outcomes. after 3 months were com- 
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t-7 Table 4. E&t of tra~ent witi DHE.A venus plsceSo on SLE rcdvity ix?ic:s. coticorttmid 
&aSdgCS. ad hpUS heS* 

P 
DHEA pup Placebo group 

(a - I4 (n - 16 Unadjusted Adjusted 

SLEDAl score -1.71 t 1.18 0.79 z 0.75 0.W O.ISS 
p&ot’s ovtmll aessmcnt. l-100 -Il..? = 5.7 2.1 f 7.0 0.138 0.022 
physician’s ovcnll asscssmcot, I-KU -3.1 = 3.1 1.1 = J.? 0.170 0.276 
ptcdnisooe dose. m@y -3.2 = 1.7 2.0 = 2.6 0.107 0.506 
LUPUS “lurs” 3 8 0.013 - 
ESR. mmhour 2.77 = 2.60 1.91 = 1.23 0.507 - 
A&DNA titer 3.36.~ S.63 -J2.0 t 4s.4 0.231 : 
c3. ai% 1.14 = 19.12 -8.13 = 6.89 0.639 - 
C4. mfi -6.75 = 6.49 -0.1 I = 2.39 0.331 - 
platelets, x 1,oooAnm’ -2S.0 = 8.63 16.55 z 8.76 0.003 - 
HcrnatoCriC, % 1.46 z o.s3 0.111 z 0.99 o.p4 - 

l Vllucs are the mean z SEM change from basetine. DHE.4 - dchydroepiandrustcrunc: SLE - 
systemic lupus c*ematosus: SLEDAI - SLE Diseae Activity Index: E.SR = cryrhrocyte 

c= 

SidiicnuIioa me. . 

pared, there were no significant differences between 
the groups’ SLEDAI scores or prcdnisonc dosages, 
but the patient’s overall assessnient of disease activity 
after 3 months was significantly lower in the DHEA 
group than in the placebo group (27.9 2 5.1 versus 45.3 
t 6.4: P C O.OS). * 

Effects on the dosage of conc&ently adminls- 
ttred corticosteroids. Of the 28 study patients, 21 were 
receiving daily corticosteroids at the beginning of the 
study (I 1 in the DHEA group and 10 in the placebo 
group). During the study, the dosages were adjusted as 
clinically indicated. After 3 months, the aveagc dose 
(expressed as the equivalent dose of prcdnisone in 
mg/day) had decreased in the DHEA group from a 
mean f SEM of 12.4 f 3.2 to 9.14 * 2.33, while in the 
placebo group, the dose increased from 5.30 t 1.37 to 
7.30 t 2.85. Intergroup comparison of the change is 
given in Table 4. Mosr patients were taking a stable 
dosage of hydroxychloroquine at the beginning of the 
study, and this remained unchanged. None of the 
patients were treated with immunosuppressive mcdi- 
carions during the study. 

Lupus flares. Lupus dares, as noted in the 
medical records of the patients in this study and 
ascertained retrospectively based SOW on the USC of 
the term **Rare” by the primary rheumatologist, were 
noted in I I patients: 8 in the placebo grOUP, and 3 in 
the DHEA group (P = 0.053 by2 test). 

DHEA t~i~tatxe and safety. The side effects 
noted during this study are shown in Table 5. Acne- 
ifom dermatitis was the most frequently noted side- 
effect, seen in s patients taking DHE+ and I taking 
placebo. Topic&l therapy was helpful In most cases. 

Nb patients discontinued the double-blind study be- 
cause of adverse reactions. However, after the 
3-month trial, 1 patient elected not to continue with 
open-label DHEA because of acne. Mitd hirsutism was 
noted more often in the placebo group. Other side’ 
effects were noted to a similar extent in the 2 groups. ; . 
No adverse effects were noted by laboratory tvalua- 
tion. Specifically, no elevations of fasting blood glu- 
cose levels and no significant changes in the lipid 
profile were seen. 

Other laboratory parameters. Erythrocyze sed- 
imentation rates, complement levels, and other labo- 
ratory parameters did not show significant changes 
during this study in patients with generally mild to 
moderate lupus (Table 4). The platelet count showed a .’ 
small but statistically significant difference between 
the groups. 

Open-label continuation. Following the 3-month 
controlled study, 21 patients elected to receive open- 
Iabcl treatment with DHEA at a dosage of 50-200 mgl 
day. for 3 months. The results are shown in Figure 2. 
The changes in the patients who had previously re- 

Table 5. Side de‘ccts’ 

DHEA gmup Piaccho pup 
(n - 14) 

Acneiform dermatitis 8 WI 
Hirrutism 2 (I41 
Weight gain 2 (14 
Ruh 0 (0) 
Emotional chrqe I (7) 
Abnormal menses . rm 

’ Values arc the number (5) of patients. 
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Figure 2. Chant: in syst:mk lupus cty%hcmatosus (SLE) activity 
indices (mtan % chang: born baseline) durinz a 3-month double. 
blind trill of dchydroepiandrostetone (‘DHEN Iu) m&day venus 
placebo, and during a 3-month. open-label. CoUow-throuJ1 period 
during which a11 patients wet &en DHEA 200 mJday. Dau for 
3-S months arc $ven only for those paticn.ts who elected to 
puu’ciparc in this part or the study. SLE-DA1 - SLE Disease 
Activity Index (see ref. In: R Assess = patient’s owed assessment of 
disease activity (1-100 by visual andog scJe:Phys Aucu = physi- 
cian’s ovcnll assessment of diiease activity (I-W sale): Rcdnisone 
- prcdnisonc dose in m$day. A. DHEA group after 3 months. B, 
Placebo poup after 3 months. C, Paticnu initially randomized to 
placebo and cwktatcd after a subsequent 3 months of DHE.4. 

ccived placebo were similar to those seen initially in 
the DHEA-treated group. Patients taking DHEA for 6 
months experienced continued improvement (not 
shown). 

To evaluate whether the presence of acne had 
“unblindcd” some patients and thereby affected their 
outcome assessments. the outcomes aher 3 months 
were analyzed separately for those patients in the 
treatment group who did and who did not develop 
acne. For the patient’s global assessment, no dBer- 
ence was seen between those with and without acne 
(Figure 3). Similar resulu were obtained for the other 
outcomes (not shown). 

DISCUSSlO? 

In this study. X3 female patients with SLE 
received DHEA 200 mg/day versus placebo for 3 
months in a double-blind manner. Although the dura- 
tion of the study was relarively short. it is nolcwonhy 
that improvement was noted in a!! 1 of the outcome 
parameters defined prospectively: SLEDAI score, pa- 
tient’s self-asscssmenl of disease activity. physician’s 
assessment of disease activity. and prednisonc dose. 
In contrast, these paramcrcrs were essenrially un- 
changed in the patients who received placebo. “Lupus 
flares,” as documcnrcd by the primary rhcumatolo- 
gist. who was blinded to the patient’s study group, 

were sten si-tiriccntly nor: ofen h the placebo 
group. Bforcover, im?rovcmcnr in ciosl panmeters 
continued in those DHEA-treated patients who 
elccred to receive DHEA for another 3 months, in 
patients who elected to receive DHEA fo!lowing 3 
months of placebo frcatmcnf, improvement in aJJ pa- 
rameters was also noted. DHEA was tolerated we!!, 
acnciform dermatitis being the most noted side c&r. 

Some patients may have comctly identified 
their study group because of the development of acne 
in those Caking DHEA. It is unlikely. however, that 
this resulted in a major bias in this study, for the 
following reasons. First, the majority of patients re- 
ceived glucocorticoids during this study, and could 
attribute their skin condition to this. Second, in most 
patients, improvement in subjective assessmenl of 
disease occurred prior 10 the onset of acne (data not 
shown). Third, the placebo-treated patients who dc- 
veloped side effects that were initially attributed to the 
study drug, in particular hirsutism. did not have better 
outcomes than those who did not. Founh, when asked 
to guess whether they had received DHEA or placebo. 
IO patients in the DHEA group, and 9 in the placebo 
group guessed they had received DHEA. 

The mechanism of action of DHEA in SLE is 
unknown. Alteration of the androgcn:estrogen ratio 
may be implicated. and elevated ftstosterone levels in 
DHEA-treated patients have been documented (13). 
The mechanism whereby sex steroids affect SLE is, 
however, poorly understood. Treatment with the 
scmisyntheric androgen IPnones~os~eronc did not im- 
prove SLE in female patients and worsened the dis- 
ease in male patients (16). In that study. testosterone 
levels were lower in the treated patients. most likely 
due to feedback inhibition of pituitary folliclc- 

I 
Q t 

L-i-- DHEI rim .CN 
on9 rhnour acno 
PIweD 

Figure 3. Chmg:s in PaGent’S ovcnll assessment or disease a::iv. 
ity in patients caking dchydrocpiandrortcronc (DHE.\] who did or 
did not develop aCkf0~ dematitis versus those taking pkebo. 
during a J-month. double-blind trial. Values arc the mean = SD. 
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sSmu!ating hormontktinitig horznoac srcrctioa. 

such negative feedback would not be :xpeckd kom 
nHE.4 (T), and indeed, incr:.ascs in kStOS(tiOEC !ev:!s 
-.4x: seen. 

beneiit 
tioch:r possible explanation for the aqpar:nt 
of DHEA in SLE is the effect of thus hor- 

mont on cylokine secretion. Decreased secrtcioa of 
in~erlcukin-2 (IL-2) secretion has been reported in 
SLE, both in vitro and in viva (17,18), and adminis- 
tration of IL-2 through gene transfer has been reported 
to ameliorate murk lupus (19). DHEA has been 
shown to increase the secretion of I-L-2 by stimulated 
T cells in both murine (20) and human (21) systems, 
includiag hea!thy individuals (21) as we!! as patients 
with SLE (22). and to down-regulate the production of 
IL-?, IL-S, and IL-6 in mice (20,23). It is interesting 
that the latter cytokines tend to up-regulate B cc!! 
di.Brentiation and/or antibody synthesis. Inhibition of 
their production might, therefore, be associated with 
reduced autoantibody formation. These possibilities 
await further study. 
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13. Van Vollcnhoven RF. EnJeman EC. McCuirt IL: ti ooen 
study of dchydrocpiandro~crone in S~SCC~~C lupus crykna- 
cosus. Anhricir Rheum 37:!305-!)lO. !994 

DHEA appeared to have a beneficial effect on 
overall wellbeing, fatigue, and energy levels. These 
features could be attributed to the DHEA itself, to 
increased !eve!s of other androgens, or to improve- 
men! in immunologic dysfunction. 

In summary, treatment with DHEA was asso-’ 
ciated with improvement in a variety of outcome 
measures, reduction in glucocorticoid dosage in most 

patients, decreased nurpbcrs of lupus ftares. and a very 
acceptable toxicity profile. On the basis of these 
encouraging results. further studies of DHEA in the 
treatment of SLE are warranted. 
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