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BRIEF REPORT 

METHYLDOPA-INDUCED SYSTEMIC LUPUS ERYTHEMATOSUS 

DAVID M. NORDSTROM, STERLING G. WEST, and ROBERT L. RUBIN 

Thirteen months after starting methyldopa ther- 
apy, a 55-year-old white male patient presented with a 
syndrome of hemolytic anemia, arthritis, photosensitiv- 
ity, and a positive antinuclear antibody test result. 
Methyldopa-induced antinuclear antibodies were main- 
ly IgG, directed against class H1 histones. Antibodies to 
native DNA and nonhistone proteins were not detected. 
Upon withdrawal of methyldopa therapy, and with a 
short course of prednisone and danazol therapy, the 
patient’s symptoms and hemolytic anemia resolved. His 
clinical symptoms and serologic abnormalities returned 
to normal and remained negative after 2 years of 
followup. 

Several drugs have been implicated in causing a 
syndrome that meets the criteria for systemic lupus 
erythematosus (SLE) (1,2). The antihypertensive med- 
ication methyldopa has been reported to cause several 
autoimmune phenomena, including a syndrome that 
meets some criteria for SLE (3-6). We report a case of 
well-documented methyldopa-induced SLE, in which 
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the characteristics of autoantibodies produced during 
the disease course were investigated. 

Case report. The patient, a 55-year-old white 
man, was admitted to Fitzsimons Army Medical Cen- 
ter for evaluation of hemolytic anemia in July 1985. He 
denied having experienced melena, hematochesia, or 
other known blood loss, and in January 1985, his 
hematocrit value had been normal. Thirteen months 
prior to admission, the patient had been started on a 
regimen of methyldopa (250 mg twice a day) for 
control of hypertension. Other medications included 
dyazide and allopurinol, which he had taken for sev- 
eral years. 

Four months prior to admission, the patient had 
developed arthritis of the hands, wrists, shoulders, 
knees, and ankles. One month preceding admission, 
he had developed a photosensitive rash that occurred 
with as little as 15 minutes of sun exposure. He had 
experienced increased fatigue, exertional dyspnea, 
and a weight loss of 5 Ib prior to admission, but he 
denied having any other symptoms. 

Results of the physical examination at admis- 
sion showed normal vital signs. The only abnormali- 
ties were swelling and tenderness of the small joints of 
both hands and wrists, a subconjunctival hemorrhage 
in,the left eye, and minimal nontender splenomegaly . 
Laboratory investigation showed the following values: 
hematocrit 26%, hemoglobin 12.6 gm/dl, leukocyte 
count 7 x 109/liter with a normal differential cell count, 
platelet count 646 x 1O9/liter, erythrocyte sedimenta- 
tion rate (Westergren) 62 mm/hour, reticulocyte count 
19.5%, lactate dehydrogenase 500 units/liter (normal 
<225), and total bilirubin 1.8 pmoles/liter. Findings of 
other chemistry and coagulation studies and urinalysis 
were normal. The antinuclear antibody (ANA) test 
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Table 1. IgG and IgM antihistone reactivity of serum from a patient with methyldopa-induced systemic lupus erythematosus* 

Histone class 

H2A-H2B 
HI H2A H2B H3 H4 complex Totalt 

IgG 
At admission 
4 mos. after discharge 
6 mos. after discharge 
17 mos. after discharge 

At admission 
4 mos. after discharge 
6 mos. after discharge 
17 mos. after discharge 

IgM 

8.2 
0.0 
0.0 
0.0 

0.5 
0.7 
0.8 
1.5 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0. I 
0.0 
0.2 
0.7 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.3 

0.0 
0.1 
0.0 
0.2 

0.0 
0.0 
0.0 
0.2 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

1.1 
0.0 
0.0 
0.0 

0.3 
0.5 
0.5 
0.4 

* Values are the antibody activity in sera diluted 1:200, as determined by enzyme-linked immunosorbent assay, and are expressed as the mean 
optical density of triplicate readings at  405 nm. Values >0.3 are significant. 
t Total refers to a mixture of all 5 histones. 

result was positive at a dilution of r1:256, with a 
homogeneous pattern, on mouse kidney substrate. 
Rheumatoid factor, lupus erythematosus (LE) cell 
preparation, and serologic test for syphilis yielded 
negative results. Serum complement levels, quantita- 
tive immunoglobulins, and serum protein electropho- 
resis findings were normal. The direct Coombs’ test 
result was 4+ positive for IgG and negative for com- 
plement; the indirect Coombs’ test showed negative 
results. Findings of a chest roentgenogram and elec- 
trocardiogram were normal. 

Methyldopa was discontinued, and the patient 
began taking prednisone (20 mg, 3 times a day) and 
danazol(200 mg, 4 times a day). His hemolytic anemia 
and splenomegaly resolved. The prednisone and dana- 
zol dosages were tapered over 4 months, then discon- 
tinued. He was followed for 2 years and showed no 
recurrence of previous symptoms. 

Methods. Serum samples were drawn from the 
patient at the time of admission, during the treatment 
period, and after the prednisone and danazol had been 
discontinued. Antibodies to nuclear antigens were 
detected on 4 pm-thick sections of mouse kidney by 
indirect immunofluorescence. Serum samples were 
examined for antibodies to native DNA by a Millipore 
filter (Bedford, MA) binding technique, antibodies to 
nonhistone antigens (Sm, nuclear RNP, SS-A, and 
SS-B) by double immunodiffusion, and antibodies to 
histones by enzyme-linked immunosorbent assay 
(ELISA), as previously described (7). 

Results. Serum samples were collected at ad- 
mission and 4, 6, and 17 months after the patient’s 
discharge from the hospital. Analysis of each sample 
showed that the ANA result was positive at  admission 

and negative 4 months after treatment had been 
started. Likewise, the direct Coombs’ test result was 
4+ positive at admission and became negative 4 
months after initiating prednisone and danazol therapy. 

Analysis of the admission serum sample by 
ELISA showed significant antibody activity to total 
histones. Other assays showed that the serum did not 
contain antibodies to double-stranded DNA (dsDNA) 
or the nonhistone antigens Sm, nuclear RNP, SS-A, or 
SS-B. After the methyldopa was discontinued, anti- 
body activity to total histones became undetectable in 
subsequent serum samples. 

At the time of admission, antibodies to histones 
were primarily IgG, directed against the HI  class 
(Table 1). IgM anti-H1 antibodies in lower titer were 
also detected. IgG antihistone antibodies became un- 
detectable after the methyldopa was discontinued; 
however, IgM antihistone antibodies remained detect- 
able at low levels. 

Discussion. Definitive criteria for the diagnosis 
of drug-induced SLE have not been established. The 
diagnosis is based on the appearance of lupus-like 
symptoms (2), associated with a positive ANA test 
result after ingestion of a drug, with resolution of the 
patient’s symptoms and serologic abnormalities after 
the offending agent has been withdrawn. These criteria 
were met in the present case, thus showing that 
methyldopa can cause a lupus-like syndrome. 

Although Coombs-positive hemolytic anemia 
and positive ANA test results are known to occur 
secondary to methyldopa administration, a review of 
the literature in the English language show no reports 
of methyldopa-induced SLE in which 4 criteria for 
SLE were satisfied. In 1967, Sherman et  al described 2 
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patients, ages 74 and 88, who developed autoimmune 
hemolytic anemia associated with positive LE cell 
phenomena, while taking methyldopa (375 mg/day for 
17 months and 500 mg/day for 5 months, respectively) 
(3). In 1971, Eliastam and Holmes described a 40-year- 
old woman who developed hepatitis, arthritis, and L E  
cell phenomena after 2 months of methyldopa therapy 
(750 mg/day) (4). Harrington and Davis described a 
50-year-old woman with pleuropericarditis associated 
with a positive ANA test, who had been taking methyl- 
dopa (500 mg/day) for 12 months prior to the onset of 
symptoms (5). The patient’s ANA test result was 
negative after acid extraction, and pleural fluid com- 
plement levels were depressed relative to concomitant 
serum levels. Finally, in 1982, Dupont and Six de- 
scribed a 48-year-old woman who developed arthral- 
gias, Raynaud’s phenomenon, and ANA after taking 
methyldopa (750 mg/day) for 2 years (6). This patient 
also had positive LE cell phenomenon and a positive 
direct Coombs’ test result, without evidence of he- 
molysis. In contrast to these reports, our patient’s 
symptoms (hemolytic anemia, photosensitivity, arthri- 
tis, and positive ANA) meet the American Rheuma- 
tism Association criteria for SLE (2). 

A consistent finding in patients with drug- 
induced lupus is a positive ANA test result. In patients 
with procainamide-, hydralazine-, and quinidine- 
induced lupus, the ANA have been shown to be 
directed primarily against histone components of the 
nucleus (8-10). This contrasts with the findings in 
patients with idiopathic SLE, in whom antibodies 
against histones. as well as dsDNA and nonhistone 
proteins, are detected. The ANA profile in our patient 
is similar to that in other patients with drug-induced 
SLE,  having antihistone specificity without antibodies 
to DNA and nonhistone proteins. This may be a 
typical pattern for methyldopa-induced lupus, since 
the patient described by Harrington and Davis also 
had ANA that were directed only against histones (5) .  

The fine specificity of IgG antihistone antibod- 
ies in drug-induced SLE tends to depend on the elic- 
iting agent. Most patients with procainamide-induced 
SLE have autoantibodies against the H2A-H2B com- 
plex ( 1  I ) ,  while patients with hydralazine-induced 
SLE have autoantibodies that display preferential re- 
activity with individual histones, H3 and H4 (9). In 
some patients with procainamide- and hydralazine- 
induced lupus, sera will also show weak reactivity 
with HI. Sera from SLE patients react with HI and 
several other histones in a nonspecific manner (12). 
Antihistone antibodies in our patient were directed 

primarily against H 1, without reactivity against other 
histones. 

It is interesting that our patient maintained IgM 
antihistone antibodies after discontinuing methyldopa 
therapy. IgM antihistone antibodies do not correlate 
with systemic disease, in that patients taking procain- 
amide (1 1) or  hydralazine (13) often remain asympto- 
matic while producing IgM antihistone antibodies. In 
our patient, the strong antihistone HI immune re- 
sponse induced by methyldopa may have established 
IgM anti-HI antibodies as a permanent part of the B 
cell repertoire, maintained and driven by endoge- 
nously released nuclear antigens. Since discontinuing 
drug treatment, the patient has remained asympto- 
matic, with negative Coombs’ and negative ANA test 
results . 

Hypotheses explaining the pathogenesis of 
drug-induced SLE have been reviewed (14) and in- 
clude cross-reacting autoantibodies between the drug 
and nuclear proteins, interaction of the drug with 
nuclear antigens making them immunogenic, and in- 
teraction of the drug with lymphocytes (15). Of spe- 
cific relevance to this case, methyldopa has been 
shown to inhibit the function of T suppressor cells 
(16) and may impair reticuloendothelial function that 
could predispose to a lupus-like syndrome (17). Ge- 
netic predisposition and other factors relating to drug 
metabolism may augment any and all of the above- 
mentioned theories in the pathogenesis of drug- 
induced SLE (18). 

In summary, we have shown that methyldopa 
can cause SLE and can induce the production of ANA 
to a specific class of histone proteins. Methyldopa has 
also been shown by previous investigators to cause 
other alterations in the immune system. These mech- 
anisms may be important in generating autoantibodies 
frequently seen in patients receiving methyldopa, and 
in causing clinical manifestations of SLE. 
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