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HLA antigens and toxic reactions to sodium
aurothiopropanol sulphonate and D-penicillamine in
patients with rheumatoid arthritis
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SUMMARY One hundred and forty-one patients with rheumatoid arthritis treated with
aurothiopropanol sulphonate or D-penicillamine, or both were examined for HLA antigens to
investigate the genetic influence on the occurrence of different adverse reactions during therapy.
All 13 patients possessing HLA-DR3 had toxic reactions. The relative risk for DR3 positives of
developing skin eruptions or proteinuria was calculated to be 10*5 times and seven times
respectively that of DR3 negatives. The incidence of DR7 antigen in 94 patients with toxic
reactions was significantly decreased (11% compared with 28% in controls) suggesting a
protective role for this antigen.

Key words: drug intolerance, major histocompatibility complex, HLA-DR, proteinuria,
immunogenetics, genetic predisposition.

Stastny, ' in 1978, established that there is an
association between classical or definite rheumatoid
arthritis (RA), according to the American
Rheumatism Association (ARA) criteria, and the
HLA-DR4 antigen. A genetic predisposition to
toxic reactions to sodium aurothiomalate and peni-
cillamine therapy was suggested by Panayi,/ in the
same year. In 1980 Wooley3 showed that the
development of proteinuria in patients treated with
sodium aurothiomalate is associated with the pre-
sence of HLA-B8 and DR3 antigens but found no
significant association between these HLA antigens
and haematological complications of treatment with
either drug or both drugs.
Our present study reports on 141 patients with

RA and analyses the associations between HLA
antigens and toxic reactions to sodium aurothiopro-
panol sulphonate and D-penicillamine.

Patients and methods
PATIENTS
One hundred and forty-one Caucasian patients (39
Accepted for publication 5 March 1985.
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Sanguine, 9-11 Rue Lionnois 54000 Nancy, France.

male and 102 female) with classical or definite RA,
according to the ARA criteria, with a mean age of
54-3 years (range 27-77) and living in the same
country were studied. Patients were selected who
had received gold salts or D-penicillamine treatment
for at least six months.
The mean duration of disease when therapy was

started was 7-6 years (range 7 months-27 years).
Ninety-eight patients (70%) were seropositive for
rheumatoid factor (RF) and had a Rose-Waaler titre
> 1/64.

DRUG ADMINISTRATION
Eighty-seven patients had received only sodium
aurothiopropanol sulphonate (Allochrysine) (30%
metal); the initial phase of the treatment consisted
of 20 weekly injections up to a total dose of 1 g (12-5
mg, 25 mg, then weekly injections of 50 mg), and if
the treatment was beneficial to the patient, without
adverse reactions, he received 100 mg monthly.

Thirty patients had received only D-penicillamine
(Trolovol) 150 mg daily during the first week, 300
mg daily for the next four weeks, 600 mg daily for
the following four weeks, and then 750-900 mg
daily.
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of HLA-DR antigens in RA

HLA-DR Patients Controls p
antigens (n=141) (n=254)

DRI 205 12 9 NS*
DR2 241 32-6 NS
DR3 9 2 20-0 <10 -2
DR4 45-3 24-4 <10-4
DR5 16 3 31-1 <10-2
DRw6 9-2 16-1 NS
DR7 13 4 28-7 <10-3

*NS=not significant.

Twenty-four patients had received gold salts and
D-penicillamine.

Toxic reactions were monitored by periodic urine
analyses, blood counts, and regular physical exam-
ination. Patients without symptoms of toxicity for at
least six months of treatment were scored as drug-
reaction negative.

ADVERSE REACTIONS
Forty-seven RA patients were free of symptoms of
toxicity (33%). Ninety-four RA patients presented
one or more toxic reactions to gold salts (56
patients) or D-penicillamine (18 patients) or both
drugs (20 patients). One hundred and twenty-four
adverse reactions were observed: 57 cutaneous
reactions (53 skin eruptions, two stomatitis, one
pemphigus, one erythroderma); 34 proteinuria
eight between 0-1 and 0 50 g/day, 23 more than
0-50 g/day, three nephrotic syndrome with pro-
teinuria more than 3 g/day and serum albumin of
less than 30 g/l); 17 haematological adverse
reactions; nine thrombocytopenia (platelet count
<lOOx109/1), five leucopenia (leucocyte count
<2-5x109/l), one eosinophilia (eosinophile count:
2x109/l), two agranulocytosis; 16 other adverse

Table 2 Frequency (%) ofsome HLA-A, B, DR antigens
in 94 RA patients with toxic reactions

HLA Patients with Controls* p
antigens toxic reactions

(n=94)

A1 27-6 27-7 NSt
B8 23-4 17-4 NS
B12 23-4 28-8 NS
B27 13-8 8-2 NS
DRI 24-4 12-9 NS
DR2 19-1 32-6 <0-05
DR3 13-8 20-0 NS
DR4 41-4 24-4 <10-2
DR7 11-7 28-7 <10-3

*1097 Controls for HLA-A, B; 254 controls for HLA-DR.
tNS=not significant.

reactions: one myasthenia gravis, one D-peni-
cillamine induced lupus (antinuclear antibody
detected at a titre of 1/2500 with a homogeneous
pattern), one polyneuropathy of the Guillain-Barre
type, two cholestatic hepatitis, three nausea,
vomiting, four ageusia, and four hyperthermia.

HLA ANTIGENS
The HLA typing was performed by the microlym-
phocytotoxicity technique (NIH). Ninety alloan-
tisera defined 13 HLA-A antigens (Al, A2, A3, A9
(Aw23-Aw24), A10 (A25-A26), A11, A28, A19. 2,
Aw32) and 15 HLA-B antigens (B5, B7, B8, B12,
B13, B14, B15, Bwl6, B17, B18, Bw2l, Bw22, B27,
Bw35, B40). Fifty-eight local and exchanged
alloantisera defined seven alleles - DR1 to DR7.

For HLA-DR antigen testing we used a B
lymphocyte preparation enriched by elimination of
T lymphocytes rosetted with AET-treated sheep red
blood cells.
The control panel consisted of 1097 healthy blood

donors typed for HLA-A, B antigens and 254
healthy blood donors typed for HLA-DR antigens
all living in the same country as the patients.

STATISTICAL ANALYSIS
The x2 test with Yates's correction or Fisher's exact
test was used for statistical analysis, whichever was
applicable. A p value of less than 0.05 was con-
sidered to be statistically significant. Relative risk
(RR) values were calculated by the classical Woolf
method.

Results

The antigenic frequency of DR4 in these 141 RA
patients was 4/5%, whereas it was 24% in the control
healthy population (p<10-4). The relative risk for
DR4 positives of developing RA was calculated to
be 2-5 times that of DR4 negatives (Table 1).
As shown in Tables 2 and 3 DR3 antigen

was absent in 47 patients without toxic reactions,
whereas 13 out of 94 patients (13-8%) with toxic
reactions carried the DR3 antigen (p<10-2).
However, this antigenic frequency was not signifi-
cantly different from the DR3 frequency among 254
controls (20%).
The frequency of DR7 antigen was significantly

decreased in 94 RA patients with toxic reactions
(11-7%) compared with controls (28-7%, p<10-3).
The statistical analysis showed a significant asso-

ciation between the presence of B8 and DR3
antigens and proteinuria (Table 4). The relative
risk of proteinuria during gold or D-penicillamine
therapy was increased seven times in patients with
the DR3 antigen.

Table 1 Frequency (%)
patients and controls
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Table 3 Frequency (%) ofsome HLA-A, B, DR antigens
in 47 RA patients without toxic reactions

HLA Patients without Controls* p
antigens toxic reactions

(n=47)

Al 27-6 27-7 NSt
B8 8-5 17-4 NS
B12 31-9 28-8 NS
B27 8-5 8-2 NS
DRI 12-0 12 9 NS
DR2 34-0 32-6 NS
DR3 0-0 20-0 <10-3
DR4 53-2 24-4 <10-4
DR7 17-0 28-7 NS

*1097 controls for HLA-A, B; 254 controls for HLA-DR.
tNS=not significant.

A positive correlation between DR3 antigen
(Table 5) and mucocutaneous reactions was found
(p<10-3 with relative risk of 10.5).
Nine severe cases of rapid thrombocytopenia

were recorded in eight patients. One patient de-
veloped thrombocytopenia successively during gold
and D-penicillamine therapy. Of these eight RA
patients, three were B8 or DR3 positive.

Discussion

Our results confirm the increased frequency of
HLA-DR4 in RA patients compared with the
control population (45% v 24%) as originally
reported by Stastny.' We noted a decreased fre-
quency of DR2, DR3, DR5, and DR7 antigens in
220 European Caucasian RA patients in accordance
with the 8th Histocompatibility Workshop.4

Several studies have reported on associations
between HLA antigens, particularly of the DR
locus, and the occurrence of side effects due to gold
or D-penicillamine, or both.
HLA-DR3 was found to be increased in RA

patients with intolerance to sodium aurothiomalate
and/or D-penicillamine which included protein-
uria3 68 and mucocutaneous reactions.2 7 Several

Table 4 Distribution (%) of some HLA antigens in RA
patients with and without proteinuria

HLA Patients with Patients without p
antigens proteinuria proteinuria

(n=32) (n= 109)

A1 34 26 NS*
B8 34 14 <10-2
DR3 25 5 <10-3

*NS=not significant.

Table 5 Distribution (%) of some HLA antigens in RA
patients with and without mucocutaneous reactions

HLA Patients with Patients without p
antigens mucocutaneous mucocutaneous

reactions reactions
(n=55) (n=86)

A1 32.7 24-4 NS*
B8 21-8 16 2 NS
Bw35 18-1 22-0 NS
DRI 27-2 16 2 NS
DR3 20-0 2-3 <10-3

*NS=not significant.

other studies, however, have failed to confirm the
relationship between HLA markers and toxic
manifestations during treatment with sodium
aurothiomalate or D-penicillamine.'3 14
Two studies have shown an association between

HLA-DR3 positivity and proteinuria5 or cutaneous
reactionsl' in aurothioglucose treated patients with
RA.
Two other studies9 18 have shown conflicting

results with respect to correlation between pro-
teinuria due to sodium aurothiopropanol sulphonate
and DR3 antigen.
Our data indicate that RA patients carrying the

DR3 antigen seem to be at an increased risk of
developing proteinuria and/or mucocutaneous reac-
tions to sodium aurothiopropanol sulphonate or
D-penicillamine, or both. All 13 patients carrying
the DR3 antigen had toxic reactions. This associa-
tion was very marked among the patients who
developed proteinuria during the treatment but
without correlation with the amount of proteinuria,
confirming the study of Gran et al.6
Our data relating to thrombocytopenia do not

permit a clear cut conclusion to be drawn owing to
the limited number of cases available. However,
other studies7 11 12 favour a correlation between
aurothiomalate induced thrombocytopenia and
HLA-DR3 and B8. Coblyntt and Adachi12 have
postulated that gold induced thrombocytopenia is
immune mediated, in association with HLA-B8,
DR3, with the production of platelet associated IgG
leading to peripheral platelet destruction.

In contrast, DR2 and DR7 antigens were less
prevalent among RA patients with toxic reactions
than among patients without toxic reactions or
controls, suggesting that DR2 and DR7 antigens
have a protective effect, which is in agreement with
several studies.6 8 15 16
However, Panayi2 reported a significant associa-

tion between DR2 and toxic reactions to sodium
aurothiomalate and penicillamine.
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Ford17 and Dequeker18 gave several explanations
for these conflicting results: bias in patient selection,
too small a number of patients, different prepara-
tions of gold, different definition of the non-toxic
group.
Our results confirm that DR3 positivity is related

to toxicity to iold and D-penicillamine. However,
Van Riel et al. ° have shown that DR3 positivity is
also related to favourable clinical response in 25
aurothioglucose treated patients.

All these data provide evidence that HLA typing
is of considerable scientific interest in the under-
standing of the mechanisms of drug toxicity but fails
to select RA patients for gold or D-penicillamine
treatment. Therefore, periodic urine analyses,
blood counts, and physical examination are the
better guides to therapy.
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