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BACKGROUND Sex hormones have marked immunomodula-
tory properties and may play important roles in the etiology of 
various autoimmune diseases. 

OBJECTIVE To review the immunomodulatory effects of sex 
hormones, their roles in the etiology of autoimmune diseases, 
and their potential therapeutic applications. 

DISCUSSION Progesterone and androgens suppress the immune 
system, prolactin stimulates it, and estrogens can do either. Rheu-
matoid arthritis tends to improve during pregnancy, during estro-
gen replacement therapy, and during treatment with 
estrogen-containing oral contraceptives. Systemic lupus erythema-
tosus is aggravated by pregnancy and probably by estrogens. Ther-
apy of rheumatoid arthritis with estrogens has not been 
promising, but testosterone replacement in men has shown mod-
est benefits. In lupus, 19-nortestosterone has had little or no bene-
fit, but danazol has been helpful in some patients, and 
encouraging preliminary results were obtained with dehydroepian-
drosterone. 

CONCLUSIONS We strongly recommend estrogen replacement 
therapy to prevent postmenopausal osteoporosis in women with 
rheumatoid arthritis. Younger women with rheumatoid arthritis 
can undergo pregnancy or use estrogen-containing contracep-
tives. Estrogens can be used in lupus only with great caution. Rec-
ommendations regarding other hormones and other diseases are 
less firm, but research is continuing in this area. 
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MA N Y RHEUMATIC dis-
eases show marked 
gender predilections, 
suggesting that sex 

hormones play a role in the multi-
factorial etiopathogenesis of rheu-
matoid arthritis, systemic lupus 
erythematosus (SLE), Takayasu's 
arteritis, scleroderma, and other 
such diseases. Moreover, many sex 
steroids possess powerful im-
munoregulatory and anti-inflam-
matory properties, suggesting that 
the underlying immunological 
processes and the resulting inflam-
matory activity may be modulated 
by sex steroids. 

As a result of these observations, 
researchers are poised to achieve a 
more complete understanding of 
the etiology and pathogenesis of 
diseases such as rheumatoid arthri-
tis and SLE through studies of im-
munoendocrinological function in 
humans and in animals. This un-
derstanding will help clinicians to 
predict whether a patient will get 
better or worse during states of 
natural or iatrogenic modulation of 
sex hormone status (ie, pregnancy, 
estrogen replacement therapy) and 
to use sex steroids as adjunctive 
therapeutic agents. 

This review discusses the immu-
nomodulatory properties of the 
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most prominent sex ster-
oids, the role that sex 
steroids play in rheuma-
toid arthritis, SLE, 
scleroderma, and other 
diseases, the current rec-
ommendations for treat-
ment with sex hormones, 
and possible future appli-
cations of these com-
pounds. 

IMMUNOLOGICAL 
EFFECTS OF SEX STEROIDS 

TABLE 1 
IMMUNOMODULATORY PROPERTIES OF SEX HORMONES 

Hormone Action Examples 

The varied immu-
nological effects of sex 
steroids do not allow for 
simple generalizations. 
Furthermore, much of 
the data on these effects 
come from in vitro stud-
ies; the results of such re-
search do not necessarily 
apply to in vivo function-
ing. Nevertheless, the following observations can be 
made, as outlined in Table l. 

Estrogens 
Estrogens as a group have both immunosuppres-

sive and immunostimulatory properties. Thus, in vi-
tro studies have revealed that estrogens increase 
T-cell proliferation in response to allogeneic cells1 

and increase the number of plaque-forming cells 
(plasma cells) when B cells are activated with poke-
weed mitogen.2 In experimental animals, estrogen 
administration increases the number of CD4+ T 
cells3 and shortens the survival of bone marrow 
grafts.4 On the other hand, estrogens also decrease 
T-cell and natural killer cell responses5"7 and prolong 
survival of organ grafts in animals.8 Moreover, mito-
gen-induced T-cell proliferation in healthy women 
taking oral contraceptives containing ethinyl estra-
diol is significantly lower than in women not taking 
estrogens.9 Estrogens also down-regulate neutrophil 
function.10'11 

As an example of the complexity of the immu-
nological effects of estrogens, Carlsten et al12 showed 
that in MRL/lpr mice (a model of lupus), estrogen 
therapy increased polyclonal B-cell activation and 
raised the level of anti-DNA antibodies and circulat-

Estrogens Immunostimulatory Increased mixed-lymphocyte reaction 
Increased plaque-forming cells 
Increased CD4+ cells 
Decreased bone marrow graft survival 

Immunosuppressive Prolonged graft survival 
Decreased phytohemagglutinin antigen 

and concanavalin A responses 
Decreased natural killer cell function 
Decreased cell-mediated immunity 
Suppressed neutrophil function 

Progesterone Immunosuppressive Decreased phytohemagglutinin antigen 
and concanavalin A responses 

Decreased immunity during pregnancy 
Increased CD8+ cells 

Androgens Immunosuppressive Lowered resistance to viral infections 
Decreased phytohemagglutinin 

antigen responses 
Decreased immunoglobulin A expression 
Decreased gammaglobulin synthesis 
Decreased graft rejection 

Dehydroepiandrosterone Immunomodulatory Increased interleukin-2 
Increased granulocyte-macrophage 

colony-stimulating factor (human) 
Decreased interleukin-4, interleukin-5, 

interleukin-6 (murine) 

ing immune complexes, leading to a more severe 
immune-complex glomerulonephritis. However, the 
same animals had decreases in T-cell-mediated periar-
ticular inflammation, renal vasculitis, and sialade-
nitis. These results were interpreted as evidence that 
estrogens stimulate B-cell-mediated immunity but 
suppress T-cell-mediated immunity. 

Classic studies13,14 have shown that humoral im-
mune responses are stronger in female than in male 
mice. On the basis of the findings just mentioned, 
one could argue that estrogens mediate this effect. 
However, other factors such as genetic determinants 
encoded on the X or Y chromosome may also be 
implicated. 

Progesterone 
Less intensively studied than estrogens, proges-

terone tends to suppress the immune system. Thus, 
in vitro, progesterone down-regulates T-cell prolif-
erative responses to mitogens.15"17 In vivo, the num-
ber of CD8+ T cells increases after administration of 
progesterone.3 Clement and associates15 have sug-
gested that progesterone is responsible for the de-
creased immune responses observed during preg-
nancy. The natural role of this immune-suppressed 
state might be to facilitate the survival of the pla-
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centa and fetus, which carry strongly immunogenic 
and allogeneic epitopes. 

Prolactin 
The immunological effects of prolactin have 

been reviewed by Buskila et al18 and Jara et al.19 

Prolactin increases levels of antibodies, expression 
of interleukin-2 receptors, secretion of interleukin-
2,20 and responses of T cells to mitogens in vivo.21 

Thus, prolactin appears to mostly stimulate the im-
mune system. Prolactin levels fluctuate with the 
menstrual cycle, are higher in pregnant women with 
SLE than in pregnant controls,22 and are elevated in 
men with SLE23 and, possibly, also in a subset of 
women with SLE.24 In rheumatoid arthritis and fi-
bromyalgia, there is increased prolactin secretion in 
response to thyrotropin-releasing hormone,19 and in 
rheumatoid arthritis, the bioactivity of circulating 
prolactin may be reduced.25 Although the diseases 
themselves may cause some of these abnormalities 
of prolactin regulation, abnormal levels of prolactin 
may contribute to autoimmune diseases. 

Androgens 
Androgens have been studied extensively, and 

almost all of their effects on the immune system are 
suppressive.26 In vitro, androgens decrease prolifera-
tion of T cells in response to mitogens and decrease 
the production of gamma-globulin by activated B 
cells.27-29 The latter finding in particular could be 
important in the therapeutic application of andro-
gens in antibody-mediated diseases. In animals, an-
drogens decrease resistance to viral infection and 
allow organ grafts to survive longer.4,26 Androgens 
also down-regulate expression of major histocom-
patibility complex class II genes.30 

Various androgens may have different activities. 
Testosterone increases CD4+ T-cell proliferation af-
ter in vitro stimulation with interleukin-2.20 The 
weakly androgenic adrenal steroid hormone dehy-
droepiandrosterone (DHEA) possesses a number of 
unique immunomodulatory properties. In vitro, 
DHEA causes activated murine T lymphocytes to 
secrete more interleukin-2 and less interleukin-4, 
-5, and -6.31 In human systems, T cells stimulated 
with anti-CD3 also secrete more interleukin-2 after 
in vitro DHEA treatment.32 Our own studies indi-
cate that DHEA administration to human subjects 
may also increase granulocyte-macrophage colony-
stimulating factor production by activated T cells 
(unpublished data). The precise significance of 

these findings remains to be determined. Daynes 
and Araneo33 have suggested that DHEA plays a 
role in directing CD4+ T-cell differentiation into 
the T helper type 1 or type 2 subsets. Type 1 cells 
secrete interleukin-2 and gamma-interferon; type 2 
cells secrete interleukin-4 and interleukin-5.34 

Relaxin 
Relaxin35 reaches high serum levels in the third 

trimester of pregnancy.36 It is considered responsible 
for cervical "ripening" and, at least in rodents, for 
loosening of the pelvic ligaments. Relaxin has im-
portant effects on collagen synthesis and metabo-
lism37 and may have a role in certain connective 
tissue diseases. 

STUDIES IN ANIMALS 

Sex steroids modulate various autoimmune and 
rheumatic diseases in animals. Thus, in the non-
obese diabetic mouse, the incidence of autoimmune 
diabetes is much higher in females than in males. 
This sex predilection can be reversed by castration, 
hormone treatment in either gender, or both.38 Tes-
tosterone protects against experimental autoim-
mune thyroiditis in rats.39,40 Likewise, estrogens ag-
gravate streptococcal cell-wall-induced arthritis, 
but androgens ameliorate it.41 The SLE-like disease 
induced in non-lupus-prone mice by immunization 
with human anti-DNA antibody can be prevented 
by testosterone administration in female mice; in 
male mice, orchiectomy, estrogen administration, or 
both increase susceptibility to the disease.29,42 The 
dichotomous effects of estrogens in the MRL/lpr 
mouse model of lupus9 were described above. 

In the most widely studied animal model of SLE, 
the NZB/NZW F1 mouse, the parental NZB strain 
shows late-onset, mild autoimmune manifestations, 
but the NZW strain is phenotypically normal. The 
F1 offspring, however, spontaneously acquire anti-
DNA antibodies and membranoproliferative 
glomerulonephritis at age 3 to 6 months, leading to 
proteinuria and death by age 6 to 9 months. The 
disease develops earlier and at a higher frequency in 
female F1 mice than in males. It has been firmly 
established that this gender predilection is mediated 
by sex hormones. Thus, androgens protect against 
SLE in this model, and estrogens aggravate it.29,43,44 

Hyperprolactinemia also develops after estrogen ad-
ministration and may contribute to worsening of 
SLE.44 DHEA at high dosages protects against SLE 
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in the NZB/NZW model,45 but even in lower dos-
ages some amelioration is seen.46 In the latter set-
ting, decreased spontaneous B-cell proliferation and 
increased interleukin-2 secretion follow DHEA 
treatment, provided such treatment begins before 
the age of 3 months. 

The tight-skin mouse has allowed various endo-
crinological and immunological interventions for 
scleroderma to be studied in animals, unfortunately 
with few remarkable results so far.47'48 However, re-
cent studies have suggested that relaxin may be of 
benefit in this model (Amento EP, personal commu-
nication, 1993). 

CLINICAL OBSERVATIONS 

Rheumatoid arthritis 
Rheumatoid arthritis is three to four times as 

frequent in women as in men, and in women it tends 
to fluctuate in severity with the menstrual cycle.49 

Rheumatoid arthritis develops less frequently during 
pregnancy, but incidence increases in the postpar-
tum period.50'51 This at-risk period lasts from 3 to 12 
months postpartum. Similarly, the disease com-
monly remits during pregnancy but frequently re-
lapses to pregravid severity in the postpartum pe-
riod. It is not known if these changes are mediated 
by estrogens, progesterone, or specific protein hor-
mones of pregnancy such as alpha-2-pregnancy-as-
sociated globulin,52 relaxin,35 or prolactin. More-
over, Cortisol levels increase during pregnancy. 
Thus, pregnancy is not contraindicated in patients 
with rheumatoid arthritis, although the practical 
problem of how to manage the arthritis medications 
deserves attention, as reviewed by Spector and Da 
Silva.53 Similarly, nulliparity appears to be a risk 
factor for the later development of rheumatoid ar-
thritis, although a weak one.54 

Men with rheumatoid arthritis may be relatively 
deficient in androgens, as demonstrated during 
flares of disease activity.55 A small study of testoster-
one therapy in men with rheumatoid arthritis 
showed modest benefits (see below).56 

Whether oral contraceptive therapy protects 
against rheumatoid arthritis is controversial.57 Some 
studies have found an overall protective effect,58,59 

while others have found contraceptives to protect 
against rheumatoid arthritis only before age 35.54 

Women who were currently taking contraceptives 
were not protected in one study,60 but they were in 
the much bigger cohort of Hazes and colleagues.61 

The latter study also confirmed that the effect was 
greatest between ages 30 and 40 (which may corre-
spond to peak onset) and showed that contraceptive 
use earlier in life protected against rheumatoid ar-
thritis better than current use did. A meta-analysis of 
earlier studies also confirmed the modest protective 
effect of contraceptives in rheumatoid arthritis.62 

Thus, estrogen-containing contraceptives can be 
strongly recommended as birth control in women 
with rheumatoid arthritis. A caveat: very rarely, con-
traceptives can cause symptoms and serologic abnor-
malities suggestive of rheumatic disease63,64 and, more 
commonly, carpal tunnel syndrome. Insufficient data 
exist regarding the possible benefits of "progesterone-
only" contraceptives in rheumatoid arthritis. 

Because of the apparent beneficial effects of es-
trogens in rheumatoid arthritis and the known high 
risk of osteoporosis in such patients, we recommend 
estrogen replacement therapy for all post-
menopausal women with rheumatoid arthritis, ex-
cept when absolute contraindications are present 
(eg, history of breast or endometrial carcinoma), 
irrespective of whether the patient has received cor-
ticosteroids. 

The logical extension of these observations, 
namely, treatment of rheumatoid arthritis with es-
trogens, has been reported in only one study so far.65 

Administration of lynestrenol plus ethinyl estradiol 
to 10 women with rheumatoid arthritis for 6 months 
produced little if any improvement, and therapy had 
to be prematurely stopped for lack of efficacy in one 
third of patients. The investigators concluded that 
this regimen was not effective in rheumatoid arthri-
tis. Whether other estrogens would be more effec-
tive remains to be determined. In our opinion, a 
large study comparing conventional agents with and 
without estrogens is warranted despite the negative 
results in this very small study. 

Systemic lupus erythematosus 
SLE affects women much more frequently than 

men,66 and various abnormalities of sex-hormone 
metabolism may contribute to the cause and devel-
opment of this disease. For example, patients with 
SLE have abnormal estrogen metabolism with in-
creased formation of the more immunologically ac-
tive alpha-2-hydroxylated compounds than do 
healthy controls.67 This metabolic anomaly is not 
found in the NZB/NZW mouse model of lupus.68 

Furthermore, patients with SLE have low levels of 
progesterone69 and consistently low levels of most 
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androgens,70 even before corticosteroid therapy and 
irrespective of disease activity. Pregnancy in SLE 
patients is associated with well-documented in-
creases in disease activity and risk of flare,71"73 al-
though the magnitude of this risk and the clinical 
implications remain subjects of intense debate.73 

Oral contraceptive therapy precipitated increased 
lupus activity in one study,74 but not all studies con-
firmed this.75 Nevertheless, estrogen-containing 
contraceptives are generally felt to be inappropriate 
for most lupus patients.76 

Because of the potential beneficial effects of an-
drogens in SLE, danazol was used in a number of 
trials, particularly in SLE with thrombocy-
topenia.77"79 Unfortunately, the results in these tri-
als showed only modest benefits at best. A long-
term, open study of 19-nortestosterone in SLE 
showed no benefits in women, and the clinical 
status of men deteriorated.80 The latter finding 
might be explained by 19-nortestosterone exerting 
disproportionate negative feedback on the pituitary 
gland. This would cause the pituitary gland to se-
crete less follicle-stimulating hormone and luteiniz-
ing hormone and the gonads to produce less andro-
gens, resulting in lower overall androgen levels in 
treated patients. 

In an open study conducted at Stanford Univer-
sity, 10 women with SLE took DHEA 200 mg daily 
by mouth for 3 to 6 months.81 Other medications 
were adjusted as clinically indicated. Most patients 
improved and their corticosteroid requirements de-
creased. The average SLE disease-activity index de-
creased from 10 to 4.9, the patients' overall assess-
ment of disease activity decreased from an index of 
35.1 to 14.1, and the average daily dose of pred-
nisone decreased from 14.8 mg to 5.6 mg (unpub-
lished observations). 

We recently completed a double-blind, placebo-
controlled trial of DHEA in 30 women with mild to 
moderate SLE. Overall disease-activity scores im-
proved in the DHEA group but remained stable or 
worsened in the placebo group; however, most dif-
ferences did not reach statistical significance. 
DHEA-treated patients also needed less prednisone. 
DHEA was generally well tolerated, although acne 
occurred frequently (unpublished observations). 

Progressive systemic sclerosis 
As in rheumatoid arthritis, more women than 

men acquire progressive systemic sclerosis. However, 
very little is known about the role of sex hormones in 

this disease. One study showed that estrogens can 
down-regulate collagen type III synthesis by dermal 
fibroblasts in normal individuals but not in patients 
with progressive systemic sclerosis.82 Abnormal es-
trogen-receptor metabolism was implicated in this 
study. Male patients had elevated levels of testoster-
one and estrogens, but the significance of these re-
sults remains unclear.83 Flares of disease activity dur-
ing pregnancy have been documented,84 but no 
controlled studies have been done to determine the 
relative risk for such a flare. Consequently, recom-
mendations concerning pregnancy and oral contra-
ceptive use cannot easily be made at this time. 

Other rheumatic diseases 
The down-regulatory effects of relaxin on colla-

gen synthesis by fibroblasts suggest a possible role 
for this hormone in the treatment of scleroderma. 
We have recently begun clinical studies of such 
treatment. 

Notable among the rheumatic diseases, ankylos-
ing spondylitis and the seronegative spondy-
loarthropathies develop more often in men than in 
women. The underlying mechanisms and sex-hor-
mone status in these patients are not well charac-
terized. In one study, high luteinizing hormone lev-
els and inverted estrogen-to-testosterone ratios were 
noted in 10 men with ankylosing spondylitis85; in 
women, estradiol levels were lower during active 
disease and correlated inversely with the erythro-
cyte sedimentation rate.86 Worsening of ankylosing 
spondylitis during pregnancy has been described.87 

Dermatomyositis88 and mixed connective tissue 
disease89 reportedly flare during pregnancy, and 
pregnancy in patients with Takayasu's arteritis may 
pose significant risks to the mother and fetus, mostly 
related to cardiovascular morbidity.90 However, the 
magnitude of such risks has not been assessed, and, 
consequently, whether this can be translated into 
practical advice for such patients remains to be de-
termined. 

CURRENT RECOMMENDATIONS FOR CONTRACEPTION 
AND ESTROGEN REPLACEMENT THERAPY 

Clearly, any possible recommendations are some-
what tentative, and further investigation is needed 
in many of these areas. Nevertheless, when a 
woman with rheumatoid arthritis desires contracep-
tion, estrogen-containing contraceptives can be rec-
ommended with some confidence. 
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TABLE 2 
RECOMMENDED USE OF SEX HORMONES IN RHEUMATIC DISEASES 

Disease Hormone intervention Recommendations and observations 

Rheumatoid arthritis 

Systemic 
lupus erythematosus 

Ankylosing spondylitis 

Estrogen-containing oral 
contraceptive therapy 

Estrogen replacement therapy 
Therapeutic use of estrogen 
Therapeutic use of testosterone 
Estrogen-containing oral 

contraceptive therapy 
Progesterone-only oral 

contraceptive therapy 
Estrogen replacement therapy 

Danazol 
Nortestosterone 
Dehydroepiandrosterone 
Human chorionic gonadotropin 
Estrogen 
Bromocriptine 

Recommended 

Strongly recommended 
Investigational 
Investigational; might be considered in men with low serum testosterone 
To be avoided, or used with caution under close monitoring 

Recommended, except when hypercoagulability 
or history of thromboembolic disease exist 

May be used in most patients; relatively contraindicated 
in active systemic lupus erythematosus but cautiously 
recommended in inactive systemic lupus erythematosus 

Modest benefits in systemic lupus erythematosus-related cytopenias 
Not indicated in men; investigational in women, probably no benefit 
No studies to date in men; investigational in women, probable benefit 
Investigational, possible benefit for men 
Investigational, possible benefit for women 
Investigational, possible benefit 

In SLE, unfortunately, the situation is consider-
ably more complicated. In view of the importance 
of adequate contraception in many SLE patients, 
highly reliable contraceptives should be given pref-
erence. However, estrogen-containing agents, gen-
erally the most effective ones, may be objectionable 
both on theoretical grounds and from the available 
patient data. Patients with mild SLE and patients in 
or near remission, for whom contraceptives are de-
sirable, can undergo such therapy under close 
monitoring for a 3- to 6-month trial period, using 
the lowest-dose preparations available. For patients 
with active or severe lupus, however, the progester-
one-only contraceptives (eg, the "mini-pill," me-
droxyprogesterone injections, levonorgestrel im-
plants) might be more suitable, although a lack of 
adverse effects in SLE would be notoriously hard to 
ascertain and cannot therefore be completely ruled 
out. In addition, progesterone is a moderate proco-
agulant, and some case reports have suggested 
thrombotic complications during use of progester-
one-only contraceptives in patients with the anti-
phospholipid antibody syndrome.91 Although it is 
unclear if a causal connection exists, it would seem 
prudent to avoid the progesterone-only contracep-
tives in patients who have the anti-phospholipid 
antibody syndrome or SLE with a history of throm-
boembolic disease. Thus, for many SLE patients the 
safest form of contraception remains the meticulous 
use of barrier methods. 

No strong recommendations regarding specific 

modes of contraception in the other rheumatic dis-
eases can be made at this time. 

Estrogen replacement therapy is very strongly in-
dicated in postmenopausal women with rheumatoid 
arthritis, in view of their high risk for osteoporosis 
and the potential benefits of such therapy for the 
arthritic disease process. In SLE patients this is a far 
more difficult decision and should be individualized. 
Some authors categorically recommend against es-
trogen replacement therapy in SLE.92,93 However, 
because many SLE patients are at high risk for 
osteoporosis and for premature arteriosclerosis and 
because of the beneficial metabolic and cardiovas-
cular effects of estrogen replacement therapy, we 
generally favor giving it, albeit no more than 0.625 
mg per day. Also, we would avoid starting this treat-
ment during a phase of disease activity. In the other 
rheumatic diseases, we feel that estrogen replace-
ment therapy can be strongly recommended. 

TREATMENT OF RHEUMATIC DISEASES 
WITH SEX STEROIDS 

As mentioned earlier, treatment of rheumatoid 
arthritis with lynestrenol plus ethinyl estradiol in 10 
women was not very encouraging.65 Nevertheless, 
we feel that this avenue deserves to be explored 
further in clinical trials. In view of the low proges-
terone levels seen in rheumatoid arthritis, the use of 
combined estrogen-progesterone preparations 
would be a logical investigational treatment. 
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Of more immediate interest, seven men with 
rheumatoid arthritis took oral testosterone unde-
canoate in a study lasting 6 months.56 These pa-
tients, who had abnormally low baseline testoster-
one levels, had modest but statistically significant 
decreases in the number of affected joints and con-
currently prescribed nonsteroidal anti-inflammatory 
drugs and in rheumatoid factor titer. Although the 
results were not impressive, this treatment might 
have a role as adjunctive therapy. On the basis of 
this study, one could cautiously recommend measur-
ing testosterone levels in men with rheumatoid ar-
thritis and supplementing this hormone in patients 
with low levels. However, the method used for sup-
plementation in this study, oral testosterone unde-
canoate, is unusual, and other preparations or routes 
of administration may be preferred; we tend to give 
testosterone undecanoate 200 mg intramuscularly 
every 2 to 3 weeks. 

In SLE, treatment with the androgen danazol was 
only modestly helpful,77"79 and 19-nortestosterone80 

did not show any benefit. Paradoxically, the anti-an-
drogen cyproterone acetate reportedly had modest 
long-term beneficial effects in one cohort of pa-
tients with SLE.94 If confirmed, this result might be 
explained on the basis of the pro-androgenic and 
progestational effects that this synthetic hormone 
also possesses.95 The use of gonadotropin-releasing 
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hormone agonists is also under investigation.96 Our 
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been very encouraging and are currently being con-
tinued. Whether there is a role for testosterone re-
placement in men with SLE analogous to the situ-
ation in rheumatoid arthritis remains unclear. 
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jections of human chorionic gonadotropin for 10 
weeks abated symptoms of ankylosing spondylitis 
and lowered the erythrocyte sedimentation rate in 
10 men; seven women had similar benefits following 
treatment with estrogen. These authors have also 
noted improvement using the prolactin antagonist 
bromocriptine (personal communication). Recom-
mendations for the use of sex hormones in rheu-
matic diseases are summarized in Table 2. 
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