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HLA and complement C4 studies in psoriasis vulgaris

U. A. CHABLANI, N. M. CONTRACTOR, R. B. GADGIL

ABSTRACT
Background. Psoriasis vulgaris is known to be associated

with the presence of certain HLA antigens and complement
factors but only studies of Western populations have been
reported. We investigated the HLA and complement profile in
Indian patients with psoriasis vulgaris.

Methods. Sixty-seven patients and 132 normal subjects were
typed for class I antigens using 262 sera, and 55 patients and 104
normal subjects were typed for class II antigens using 174 sera.
The sera from patients and normals were sent to Japanese
laboratories for the study of class III antigens.

Results. The study revealed that patients had an increased
frequency of Al (p<O.0025), B17 (p<O.0025), Cw6 (p<O.OOl)
DR7 (p<O.05) and DQw3 (p<O.OO5)when compared to normal
controls. Analysis of two and three antigen haplotypes revealed
a significant increase in the incidence of all haplotypes involving
those antigens which showed a high frequency among patients.
A significant association was also found with complement fac-
tors C4A6,3 and C4A6,X. However, the relative risk was high
for C4BQO (10.73).

Conclusions. Psoriasis in Indians is associated with the AI,
B 17 and Cw6 but not with B 13 antigens and the complement
allotypes mentioned above. The strong association with C4
factors may be as a result of a close linkage between the class III
region and Ir genes.

INTRODUCTION
Psoriasis vulgaris is a disease of unknown aetiology charac-
terized by increased turnover of epidermal cells and defec-
tive keratinization. Genetic predisposition to this disease has
been the subject of several studies. The association of HLA
antigens with certain disease groups provides scientists with
potential genetic markers for disease association.' Psoriasis
vulgaris is one of the diseases associated with HLA antigens.
In 1972, Russell et al? first reported the association of,
psoriasis vulgaris with B 13 and B 17. Since then HLA asso-
ciation has been widely confirmed in different racial groups
by other researchers. ~

Recently, many diseases have been studied for their asso-
ciation with complement factors represented on chromosome
6 between the HLA-B and HLA-DR loci. Complement fac-
tors represented are BF, C2, C4A and C4B of which C4A
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and C4B exhibit extensive polymorphism. Thirteen alleles
are identified at the C4A locus and 22 alleles at the C4B
locus.' Null complement alleles AQO and BQO are also
relatively common at both loci.

Certain diseases are associated with C4 alleles. C4B2,9 is
a unique marker for adult rheumatoid arthritis" and individu-
als possessing both C4AQO and C4B5 are known to be at
high risk for the disease," The association of C4B4 and BFFI
has been reported for insulin dependent diabetes mellitus'?
and of C4A2 for Buerger's disease}! Null alleles C4AQO or
C4BQO are associated with systemic lupus erythematosus,"
rheumatoid arthritis," Buerger's disease" and insulin de-
pendent diabetes mellitus. 13

There have been no reports on HLA and complement
profile in Indian patients with psoriasis vulgaris. The present
study was undertaken during the Third Asia Oceania Histo-
compatibility Workshop held at Japan in 1986.

SUBJECTS AND METHODS

Patients and Controls
Sixty-seven patients with psoriasis vulgaris diagnosed by a
dermatologist were selected for HLA typing. These were
frank cases, free of psoriatic arthritis and other disorders
such as ankylosing spondylitis, acute anterior uveitis and
Reiter's syndrome. There were 51 males and 16 females
whose ages ranged from 13 to 72 years (mean 41 years). One
hundred and thirty-two healthy subjects served as normal
controls and they were matched for socio-economic status
and caste.

HLA typing
Typing was carried out by the standard complement medi-
ated microlymphocytotoxicity test recommended by the
National Institutes of Health, USA. Total lymphocytes were
used for typing class I antigens in 67 patients and 132 normal
subjects. However, only 108 normals were typed for the
splits of HLA-ABC antigens. Typing for class II antigens
(HLA-DR and DQ) was carried out on 55 patients and 104
normal individuals using B lymphocytes. HLA typing was
done for 16 specificities of the A locus (6 broad, 10 splits),
27 of the B locus (12 broad, 15 splits), 9 of the C locus, 11 of
the DR locus and 4 of the DQ locus.

HLA typing sera
A total number of 436 sera were received. These sera were
contributed by various participatin'g· centres from different
countries. Out of 436 sera, 262 sera had HLA-ABC specifici-
ties and 174 sera had HLA-DR and HLA-DQ specificities.
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Class 1lI antigen study
The sera of patients and normals were submitted to the
Medical Institute of Bioregulation, Kyushu University, Fukuoka,
Japan for complement profiles.

Statistical analysis
Phenotype frequency was calculated by direct estimation per
100 samples. Genotype and haplotype frequency was calcu-
lated as follows:"

antigen X

antigen Y

+
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The calculation of the relative risk for an antigen was done
using the formula:

Relative risk =

number of antigens + (patient) number of antigens- (control)
---------x---------
number of antigens + (control) number of antigens-(patient)

Relative risk for a haplotype was calculated as follows:

Relative risk =

frequency of patient haplotype (1- frequency of normal haplotype)
---------x-----------frequency of normal haplotype (1- frequency of patient haplotype)

The chi-square values were derived using Yates' correction.

RESULTS
Amongst class I antigens the frequency of HLA-AI, HLA-
B 17 and HLA-Cw6 were significantly higher in patients than
controls (Table I). The increased frequency of A I, B 17 and
Cw6 in the patients was compensated for by a decrease in the
frequency of Aw33, B40 and Bw61. The p values were not
significant for the 3 antigens when corrected for the 51 class
I antigens studied. However, when corrected for 16 HLA-A
antigens for Al and 9 HLA-C antigens for Cw6, the p values
were significant being <0.04 and <0.009 respectively. The p
value of B 17 was not significant when corrected for the 26
HLA-B antigens studied.

Among the HLA-DR and DQ antigens, DR7 and DQw3
showed an increased frequency in patients as compared to
the control subjects (Table II). However, p values for both
the antigens were not significant when corrected for the 15
class II antigens studied. Similarly, the p value was not
significant for DR7 when corrected for II HLA-DR antigens
studied but the p value for DQw3 remained significant when
corrected for the 4 HLA-DQ antigens studied «0.02).

The haplotype frequency of AI, B17, Cw6, DR7 and
DQw3 with antigens of other loci was calculated. Table III

Table I. Class I antigens showing increased and decreased
frequency in patients compared to controls

Antigens Patients Controls Chi-square p value Rela-
n=67 n = 132 tive

n % n % risk

HLA-AI 30 45 30 23 9.2 <0.0025 2.76
HLA-B17 23 34 19 14 9.4 <0.0025 3.11
HLA-Cw6 36 54 37 28 11.6 <0.001 2.98
Aw33" 9 13 31 29 4.6 <0.05
B40 6 9 30 23 4.8 <0.05
Bw61" 3 5 19 18 5.3 <0.025

normals = J08

Table II. Class II antigens showing increased frequency in
patients compared to controls

Antigens Patients Controls Chi-square p value Rela-
n = 55 n = 104 tive

n % n % risk

HLA-DR7 25 46 29 28 4.2 <0.05 2.15
HLA-DQw3 21 38 17 16 8.3 <0.005 3.16

Table III. Two antigen haplotypes showing increased frequency
among patients compared to controls and their relative risk

Haplotype Haplotype frequency Chi-square p value Relative
risk

Patients Controls
n = 55 n = 104

AI,B17' 0.1381 0.0261 15.15 <0.0001 6.0
AI,Cw6" 0.1870 0.0557 14.10 <0.00025 3.9
AI,DR7 0.1253 0.0274 9.62 <0.0025 5.07
AI,DQw3 0.0782 0.0294 5.06 <0.025 2.8
A9,Cw6" 0.0464 0.0040 4.11 <0.05 12.06
B17,Cw6" 0.1320 0.0382 10.81 <0.001 3.83
BI7,DR7 0.1402 0.0167 14.53 <0.00025 9.64
BI7.DQw3 0.0795 0.0098 9.27 <0.0025 8.74
Cw6,DR7 0.1725 0.0294 14.88 <0.00025 6.9
Cw6,DQw3 0.1415 0.0323 11.24 <0.001 4.9
DR7,DQw3 0.1361 0.0382 9.33 <0.005 3.97
B17,DR2 0.0377 0.0059 3.34 ns 6.58

normals = 132, patients = 67 ns not significant

gives the frequencies of those haplotypes which had a sig-
nificantly increased frequency in patients as compared with
controls. The relative risk was highest for haplotype A9,Cw6
(12.06) followed by haplotypes B 17,DR7 (9.64) and B 17,DQw3
(8.74). The relative risk was >6 for haplotypes AI,BI7;
Cw6,DR7 and BI7,DR2 and >5 for haplotype AI,DR7. The
remaining 5 haplotypes showed a relative risk of less than 5.
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Some of the haplotypes involving 3 antigens showed a
higher incidence in patients (Table IV). The p value was very
significant for haplotypes Cw6, DR7, DQw3 «0.0001) and
AI,BI7,DR7 «0.0005).

The results of class III antigens are given in Table V. A
comparison of these complement factors between patients
and controls showed an increased frequency of C4A6 though
the increase was not significant when the p value was
corrected for the 13 known C4A antigens. An increase in the
frequency of phenotypes C4A6,3 and C4A6,X was observed
among patients compared to controls. The increased fre-
quency remained significant when corrected for the 35 known
C4 antigens with corrected p values of <0.035 for C4A6,3
and <0.0035 for C4A6,X.

At the C4B locus, an increase in the frequency of the null
allele C4BQO was observed in the patients compared to the
controls though the increase was not significant when the p
value was corrected for the 22 C4B antigens known.

DISCUSSION
The association of BI3 and BI7 with psoriasis vulgaris was
first reported in 1972.2 Later it was demonstrated that the

Table IV. Three antigen haplotypes showing increased incidence
among patients compared to controls

Haplotype Patients
n=55

n %

Controls

n = 104
n %

Chi- p value
square

AI,BI7,Cw6' 16 24 8 6.1 11.7 <0.001
AI,BI7,DR7 12 22 3 2.9 13 <0.0005
AI,BI7,DQw3 7 13 2 1.9 6 <0.025
AI,Cw6,DR7 13 24 6 5.8 9.2 <0.0025
A I,Cw6,DQw3 10 18 6 5.8 4.8 <0.05
AI,BI7,DRw6 4 1.3 0 5.1 <0.025
AI,DR7,DQw3 8 15 3 2.88 5.9 <0.025
BI7,Cw6,DR7 12 22 4 3.85 10.9 <0.001
BI7,Cw6,DQw3 9 16 2 1.92 9.5 <0.0025
B17,DR7,DQw3 10 18 2. 1.92 11.4 <0.001
Cw6,DR7,DQw3 14 25 2 1.92 19.5 <0.0001

• nonna1s= 132. patients=67

Table V. Comparison of C4 phenotype frequencies between
patients and controls

Patients Controls Chi-square p value Rela-
n=60 n = 119 tive

n % n % risk

C4A6 4 6.7 0 5.4 <0.025
C4A6,3 14 23 6 5 11.7 <0.001 5.73
C4A6,X 19 32 7 5.9 19.3 <0.0001 7.41
C4BQO 5 8.3 I 0.8 4.8 <0.05 10.73

C4A6 = C4A6,6 + C4A6,QO

C4A6,3 = C4A6,3

C4A6,X = C4A6,3 + C4A6,6 + C4A6,QO

C4BQO = C4BQO,QO
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association with CW6!6 was stronger than that with B 13 or
B 17. It is the only disease known to be associated with an
HLA-C locus antigen. An increased frequency of Al has also
been observed in different Asian populations." Our results
confirm the association with AI, BI7 and Cw6 but not with
B13. Surprisingly, in Japanese patients these antigens are not
associated with psoriasis vulgaris but the antigens Cw4 and
Cw7 are associated with the disease."

Antigens showing a high frequency in patients also showed
a high frequency in combination as haplotypes. It was inter-
esting to find that the highest relative risk was for A9,Cw6;
though the A9 antigen independently did not show an in-
creased frequency, and the Cw haplotype also showed only a
marginal increase in frequency. Though the frequency of A9
in patients was similar to that of A2, A II and Aw 19 an
increased frequency of haplotypes A2, Cw6; All,Cw6 and
Aw19,Cw6 were not observed. p values were similar for
haplotypes AI,Cw6; BI7,DR7 and Cw6,DR7 «0.000'25).
However, the relative risk was highest for haplotype BI7,DR7
(9.6) followed by Cw6,DR7 (6.9) and Al,Cw6 (3.62). Inter-
estingly, the haplotype frequency of BI7,DR2 was not sig-
nificantly increased but the relative risk was 6.63. On the
other hand haplotype AI,B17 with a relative risk of 6
showed a significantly increased frequency in the patients.

The strong association with Cw6 suggests that the pri-
mary association is with this HLA antigen and association
with other HLA antigens such as A I, B 17 and DR 7 is due to
linkage disequilibrium. Our findings show this linkage dis-
equilibrium between antigens Al and Cw6. However, re-
ports from other parts of India show linkage disequilibrium
between Al and B17!9--2!and between BI7 and DR7.22 The
significantly higher incidence of haplotypes involving 3
antigens namely Cw6,DR7,DQw3 and AI,BI7,DR7 in the
present study suggests that the combined presence of these
antigens may increase the risk of Indians developing psoria-
sis.

The most interesting observation in our study was the
association of complement allotypes C4A6; C4A6,3; C4A6,X
and C4BQO with psoriasis vulgaris. Though the association
'was stronger for C4A allotypes, the relative risk was higher
for C4BQO. The association of C4A6, C4A6,X and C4A6,3
allotypes was also seen in south Indian patients but they did
not show an association with C4BQO.2! Thai and Japanese
patients with psoriasis vulgaris were also studied. The asso-
ciation of the C4B5,X allotype was observed in Thai patients
but none of the complement allotypes were associated with
Japanese patients. A strong positive association of C4AQO
has been reported for rheumatoid arthritis and systemic lupus
erythematosus=" and of C4BQO with Buerger's disease"
and insulin dependent diabetes mellitus." Complete defi-
ciency of C4 has also been reported in patients with systemic
lupus erythematosus, i.e. affected patients are homozygous
for C4AQO and C4BQ0,24

Most of the associations so far reported have been with
HLA-B and HLA-D/DR antigens and the associations with
HLA-B antigens are secondary to those with HLA-D/DR
antigens." We suggest that the immune response gene is
closely linked to the D region on chromosome 6. Since the
class III region controlling complement factor lies. between
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the HLA-B and HLA-DR loci, it is possible that the Ir gene is
also closely linked to the class III region. Our study supports
this contention. Psoriasis vulgaris is strongly associated with
C4 factors indicating a close linkage between the class III
region and Ir genes in this disease. '
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