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Human Histocompatibility Antigen Associations in

Subacute Cutaneous Lupus Erythematosus

RICHARDD. SONTHEIMER,PETERSTASTNY, and JAMES N. GILLIAM, Departmetit
of Internal Medicine, Uniiversity of Texas Healthl Scienice Ceniter at Dallas
South cesternz Medical School Dallas, Texas 75235

A B S T R A C T Wehave identified a clinically distinct
subset of lupus erythematosus patients marked by the
preseinee of' a histologically proven, noniscarring variety
of cutaineous LE (subacute cutaneous LE) in which
there is a very high frequency of the human leuko-
cyte antigens (HLA) B8 and DR3. Differences in the
configuration of their skin lesions allowed a separation
of the patients into two clinical subgroups; annular
and papulos(luamiious. HLA-B8 was increased in the an-
nular subgroup (81%, corrected P (Pc) < 0.007) and
combined group (65%, Pc < 0.004). HLA-DR3 was
present in all 11 of the annular patients (100%, Pc
< 0.00008). In addition, HLA-DR3 was present in
increased frequencies in the papulosquamous sub-
group (60%, Pc < 0.04) and combined group (77%,
Pc < 0.00008). Thus, HLA-DR3 positive individuals
have a relative risk of 10.8 for developing subacute
cutaneous LE of either type and an even greater rela-
tive risk (67.1) for the annular variety. The HLA
phenotype Al, B8, DR3was also found more commonly
in the annular (73%, P < 0.00008) and combiined pa-
tient groups (46%, P < 0.004). These HLAassociations,
which are stronger than ever before reported for any
form of LE, did not result from the concurrent presence
of subclinical Sjdgren's svndrome. Thus, subacute
cutaneous LE can now be added to the growing list of
HLA-B8, DR3-associated diseases that have auto-
immune features.

INTRODUCTION

Lupus erythematosus (LE)1 is a multisystem disease
with many patterns of clinical expression. Autoanti-
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body productioni regularly accompanies the expression
of this disease process aind it is suspected that most of
the clinical manifestatioins of' LE are in fact autoim-
mune mediated. Both twin and family studies (1, 2)
have established that genetic factors exist in LE and
an abnormality in immune regulation in relatives of LE
patients was recently reported (3). Because of the
evidence in animals that suggests that immune respon-
siveness (4) and some forms of autoimmunity (5) are
under genetic control of the main histocompatibility
complex it has been speculated that LE results from
an interaction of genetic, immunologic, and environ-
mental factors (6). However, data to support the hy-
pothesis that predisposition for development of LE
is based on main histocompatibility complex deter-
mined disorder of immune regulation has been slow
to come forward. A partial explanation for this fact
is that human leukocyte antigeni (HLA) typing studies
are difficult to carry out in this disease because of
the fre(luent presence of lymphocytotoxic antibodies.
In addition, the clinical heterogeneity of LE patients
tends to blurr the results of HLA typing as there may
also exist genetic heterogeneity. Despite these dif-
ficulties several groups of investigators have recently
reported weak but significant HLA associations in
systemic LE (7-15).

We have recently studied a group of patients who
had a clinically distinct, non-scarring variety of cu-
taneous LE that we have designated as subacute
cutaneous LE (SCLE) (16). This form of cutaneous
LE occurs in a characteristic distribution and is
clinically and histologically distinct from discoid LE.
Patients with SCLE often had similar patterns of mild
systemic involvement and appeared to represent a
distinct subset of LE, thus offering the possibility of
performing HLA typing in a relatively homogeneous
group of patients. We noted also that the majority
of patients with SCLE were Caucasoid, in spite of the
fisct that a large proportion of the LE population at
our inistitution is black, suggesting the possibility of an
importanit genietic factor. The results to be presenited
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indicate that an association with certain genes of the
HLAsystem exists in this subset of LE patients which is
stronger than any previously observed association in
patients with LE.

METHODS

Patient selection. 26 patients with histologically con-
firmed SCLE as previously defined (16), who were available
for HLA typing, were included in the present study. 11 pa-
tients were common to both the present study group and
the original group reported (16). Based on the configuration
of their skin lesions these patients could be divided into
annular and papulosquamous subgroups (16). There were 11
patients in the annular group and 15 in the papulosquamous
group. All patients were examined by Dr. Sontheimer and
Dr. Gilliam and were categorized as either annular or
papulosquamous before laboratory testing or HLA typing
studies were carried out.

HLA typing. HLA-A, -B and -DR type were determined
serologically by methods that have been previously described
(17). The patients were tested for 19 HLA-A, 31 HLA-B,
and 8 HLA-DR antigens. Our normal controls were all
Caucasoids, living in the same geographic area as the SCLE
patients and typed in our laboratory using the same reagents.
The HLA data were analyzed for significance by the chi-
square test with the Yates' correction. The P values ob-
tained were corrected by multiplying by the number of anti-
gens determined at the locus (Pc). The relative risks (RR)
were calculated by either the formula of Woolf or that of
Haldane as appropriate.

Evaluation for Sjogren's syndrome. 17 of the SCLE pa-
tients completed a questionnaire in which five questions were
asked regarding the presence or absence of dry eyes or
dry mouth. An affirmative response to at least three of the
five questions was considered significant. Shirmer's tests
before and after local pontocaine anesthesia were completed
in 15 of the same patients. Less than 10 mmof filter paper
wetting before local anesthesia was considered to reflect a
significant decrease in the rate of reflex tear production.
Less than 5 mmafter local anesthesia was considered to
reflect a significant decrease in the basal tear secretion rate.
Slit lamp and fluorescein staining examinations were also
completed in these 15 patients. Nine patients agreed to have
punch biopsies taken from the mucosa of the lower lip
which were evaluated histologically by standard methods.

RESULTS

Clinicalfeatures. The mean age of the entire group
was 41+±13 yr, with a range from 21 to 73 yr. 21 were
female and 5 were male. All patients were Caucasoid.
The age and sex distribution of the annular and the
papulosquamous subgroups were not significantly dif-
ferent. 14 patients (54%) had four or more of the pre-
liminary American Rheumatism Association (ARA) cri-
teria for classification as systemic LE (seven annular
and seven papulosquamous). If the three cutaneous
ARA criteria (facial erythema, discoid lesions, and
photosensitivity) were excluded, then only five patients
had four or more ARA criteria (one annular and four
papulosquamous). SCLE has been present in -10%
of the LE patients seen by us over the past 10 yr.

HLA typing. As shown in Table I, Al was the only
HLA-A antigen that was significantly increased in
frequency, occurring in 8 of the 11 annular SCLE pa-
tients (Pc < 0.05). HLA-B8 was significantly increased
in frequency in the annular (81%, Pc < 0.007) and com-
bined patient groups (65%, Pc < 0.004). Although
HLA-B8 was increased in frequency in the papulo-

TABLE I
HLA in SCLE

Antigen frequency

SCLE

Caucasian Papulo-
controls Annular squamous Combined

HLA (n > 100) (n = 11) (n = 15) (n = 26)

%positive

Al 33 73* 27 46
A2 51 27 40 35
A3 34 18 47 35
All 7 0 13 8
AW24 14 18 33 27
A28 3 0 7 4
A29 4 11 0 4
AW30 6 11 7 8
AW31 5 0 7 4
AW32 5 0 7 4
B5 9 0 13 8
B7 30 27 53 42
B8 23 814 53§ 65"
B12 28 22 20 21
B14 6 0 7 4
B 15 13 11 13 12
B17 9 0 7 4
B18 5 11 0 4
B27 9 0 7 4
BW35 13 9 13 12
B40 8 11 0 4
B44 16 22 0 8
B51 7 0 7 4
DR1 23 0 13 8
DR2 31 27 53 42
DR3 22 100¶ 60** 77 t
DR4 37 33 13 21
DR5 8 11 0 4
DRW6 10 11 13 12
DR7 20 22 20 21
DRW8 7 0 7 4
HLA-A1,B8,DR3 16 735§ 27 4611

*P <0.025 (Pc <0.05); RR = 7.1.
4 P < 0.0002 (Pc < 0.007); RR = 26.9.
§ P <0.03 (Pc > 0.05); RR= 3.8.
"P < 0.0001 (Pc < 0.004); RR = 6.7.
¶ P < 0.00001 (Pc < 0.00008); RR = 67.1.
** P < 0.005 (Pc < 0.04); RR= 5.4.
44 P < 0.00001 (Pc < 0.00008); RR = 10.8.
55 P < 0.00008; RR = 15.9.
"' P < 0.004; RR = 4.5.
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squamous group, this association was not significant
after correction of the P value. Thus HLA-Al-positive
individuals have a RR of 7.1 for developing the an-
nular form of SCLE, whereas those who are HLA-B8
positive have a RRof 26.9 for developing this variety of
SCLE. HLA-DR3 was found to be significantly in-
creased in frequency in all three patient groups. All
of the 11 patients with annular lesions were HLA-DR3
positive (Pc < 0.00008). 9 of the patients with papulo-
squamous lesions (60%, Pc < 0.04) and 20 of the entire
group (77%, Pc < 0.00008) were DR3 positive. Thus,
HLA-DR3-positive individuals have a high RR (10.8)
for developing SCLEof either type and an even greater
RR (67.1) for the annular variety. None of the SCLE
patients were homozygous for HLA-DR3. The HLA-
Al, B8, DR3 combination, known to be associated
through linkage disequilibrium, was also significantly
more common in the annular (73%, P < 0.00008) and
combined patient groups (46%, P < 0.004). The HLA-
DR3 frequency was still significantly increased (X2
= 15.8) in those SCLE patients who were HLA-B8
negative when compared to the HLA-B8-negative con-
trols. The converse was not true however, HLA-B8
was not significantly increased (X2 = 0.2) in the HLA-
DR3-negative SCLE patients when compared to the
HLA-DR3-negative controls. Thus the increased fre-
quency of HLA-B8 in our SCLEpatients resulted from
its known linkage to HLA-DR3.

Evaluation for Sjogren's syndrome. Since Sjo-
gren's syndrome (SS) has previously been shown to
be associated with HLA-B8 (18) and HLA-DR3 (19)
and since SS may be present in systemic LE (SLE)
patients, we felt it necessary to determine whether
our SCLEpatients had any evidence of SS. None of our
patients initially complained of symptoms that would
suiggest the presence of SS. A history suggestive of dry
eyes was found in only 4 of the 17 patients (24%) who
completed the (luestionnaire. Only two patients (12%)
gave a history suggestive of dry mouth. Only 1 of the
15 patients tested had an abnormal reflex tear secretion
rate as determined by a Shirmer's test before topical
anesthesia. Only 3 of the 15 had decreased basal tear
secretion (Shirmer's test after anesthesia). None of the
15 patients had corneal abnormalities by slit lamp exam
and fluorescein staining. Only two of the nine pa-
tients biopsied (22%) had abnormal minor salivary
gland tissue. These abnormalities consisted of sparse
interstitial round cell infiltrates. In neither of these
patients did the infiltrating lymphoid or plasma cells
from discrete cellular aggregates. These two biopsies
would be classified as grade 1 on the 0-4 grading
scale described by Greenspan et al. (20). There was
concurrence of either historical or objective evidence
of xerophthalmia and xerostomia in only two patients,
one annular and one papulosquamous. Thus the asso-
ciation of HLA-B8 and -DR3 with SCLE cannot be
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accounted for by the frequent occurrence of subelinical
SS in these patients.

DISCUSSION

A number of workers have demonstrated weak but sta-
tistically significant HLA associations in different
populations of SLE patients. HLA-Al was found to be
present in 14% of black SLE patients in one study (7).
HLA-B5 was seen in 23% of black American SLE pa-
tients in another study (8). HLA-B8 has been found in
33% (9), 48% (10), and 59% (11) of different SLE
populations. HLA-B15 has been seen in 46% (12) and
40% (9) of SLE patient groups. HLA-DR2 has been
found in 57% (13) and 50% (14) of SLE patient groups
and finally, HLA-DR3 has been seen 46% (13), 54%
(14), and 39% (15) of different SLE populations. The
HLA-B8 (65%) and -DR3 (77%) frequencies that we
have found in our SCLE patients are higher than have
been previously reported in these other LE popula-
tions. Indeed, the presence of HLA-DR3 in all 11 of our
annular SCLE patients is among the strongest HLA-
disease associations yet reported. Since we have
excluded the possibility that these strong HLA asso-
ciations were due to the concurrent presence of sub-
clinical Sjogren's syndrome, the high frequency of
HLA-B8 and -DR3 in SCLE most likely results from
the fact that we have studied a homogeneous subset
of LE patients. It is impossible to determine what
proportion of SCLE patients were present in the SLE
populations that have been previously studied. Most
authors have been unable to demonstrate HLAassocia-
tions with individual clinical or laboratory features of
SLE. It is possible that the presence of patients with
SCLE or SS in the earlier study groups could account
for the weaker HLA-B8 and -DR3 associations that
have been noted.

Wehave not found significant HLA associations in
another form of cutaneous LE, chronic scarring dis-
coid LE (21). Millard et al. (22) have found an in-
creased incidence of HLA-B7 and HLA-B8 in discoid
LE patients. In addition, they have reported that
female patients with discoid LE who are HLA-B8
positive are more likely to develop SLE than HLA-
B8-negative female DLE patients. It is not clear from
their report whether or not they classify SCLE as a
form of discoid LE or as a feature of SLE. We have
seen several patients who initially presented with
typical localized scarring discoid LE lesions and later
developed SCLE with systemic LE activity.

Several groups have found that SLE patients who
have the HLA-Al, B8 phenotype are more likely to
have severe systemic disease activity, particularly
nephropathy (7, 23). Our findings do not support this
concept. SCLE tends to occur in patients who
generally have a more benign form of LE. The in-



cidence of severe central nervous system or renal in-
volvement is lower in this subset compared to that of
unselected SLE populations (16). The HLA-A1, B8,
DR3 phenotype was present in 8 of the 11 annular
SCLE patients (73%) and only 4 of the 15 papulo-
squamous patients (27%). The annular SCLE patients
tend to have even milder types of systemic illness
than the papulosquamous patients.

That subset of LE patients who have SCLEcan now
be added to the growing list of organ specific auto-
immune conditions that are associated with the HLA-
B8,DR3 phenotype. These conditions include SS (18,
19, 24), Graves' disease (25), juvenile onset diabetes
mellitus (26), Addison's disease (26), Celiac disease
(27), dermatitis herpetiformis (28), chronic active
hepatitis of the juvenile type (29), idiopathic mem-
branous nephropathy (30), and myasthenia gravis (31).
One of the unifying features in all of these condi-
tions could be a state of heightened immune respon-
siveness to either self or foreign antigenic stimula-
tion. Thus, the tissue injury that occurs at the dermal-
epidermal junction in SCLE might result from a
genetically programmed state of cellular immune
hyperresponsiveness to antigens normally elaborated
in and released from the epidermis. For example, na-
tive DNA or ultraviolet light altered-DNA could be
such antigens. It is also possible that the relevant
epidermal antigen could be a foreign one such as a yet
unidentified virus. We are currently investigating
these possibilities.
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