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Abstract
Background: HLA‑DRB1*04, ‑DRB1*08, ‑DRB1*14, ‑DQB1*03 and ‑DQB1*05 are reported to have significant 
association with pemphigus vulgaris; however, this is partially dependent on ethnicity. This study was done to determine 
the HLA‑DR and ‑DQ types prevalent in Indian patients with pemphigus vulgaris.
Methods: A prospective case–control study was done for a period of 9 months in Christian Medical College Vellore, 
India. HLA typing was done by PCR‑SSOP method in 50 cases and 50 healthy controls. Allele frequencies in cases 
and controls were compared and odds ratios with 95% confidence interval were calculated.
Results: The mean age of the patients (29 females, 21 males) and that of controls (36 males, 14 females) were 
41.3 ± 13.65 and 35.42 ± 11.09 years, respectively. HLA-DRB1*14 was present in 47 patients and 18 controls (OR, 
27.85; 95% CI, 7.57–102.42) and HLA‑DQB1*05 was seen in 47 patients and 24 controls  (OR, 16.97; 95% CI, 
4.66–61.80). The haplotype DRB1*14, DQB1*05 was present in 44 patients and 14 controls (OR, 18.86; 95% CI, 
6.58–54.05). DRB1*15 was present in 7 cases and 16 controls (OR, 0.35; 95% CI, 0.13–0.94) and DQB1*06 was 
present in 8 cases and 19 controls (OR, 0.31; 95% CI, 0.12–0.80). HLA‑DQB1*03 was associated with significantly 
higher pemphigus disease area index scores.
Limitations: The main limitations were that the numbers studied were small as the study was conducted at a 
single center, and the haplotype analysis was limited only to the proband. PDAI scores could have been influenced 
by prior treatment.
Conclusion: There was a significant association between HLA‑DRB1*14 and HLA‑DQB1*05 and pemphigus 
vulgaris in our patients. A negative association was seen with DRB1*15 and DQB1*06.
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Introduction
Pemphigus is a group of chronic autoimmune bullous diseases 
that involves the skin and mucosa. It has a worldwide prevalence 
varying from 0.76 to 5 per million.1 The disease is more prevalent 
in India and Middle East than in Western Europe or North America.2 

It is broadly divided into four types: pemphigus vulgaris  (PV), 
pemphigus foliaceus, paraneoplastic pemphigus and drug‑induced 
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pemphigus. The disease results from the interplay between genetic 
and environmental factors. Genetic susceptibility to pemphigus 
vulgaris has been demonstrated by allele and haplotype studies from 
different parts of the world.3 It is hypothesized that distinct HLA 
class II alleles shape the autoimmune response to desmoglein 3.4

Over 95% pemphigus patients have specific HLA‑DRB1 or DQB1 
or both alleles.3 Of the DRB1 alleles nine subtypes, DRB1*0402, 
*0403, *0406, *0802, *0804, *1401, *1404, *1405 and *1408, 
have been associated with PV as reported from various studies 
on different population groups.4‑10 Of these, DRB1*0402 is more 
common in the European and American patients with PV, while 
DRB1*1401 and DRB1*1404 are more common in the Indo‑Asian 
pemphigus patients.11 DQB1*0302 and DQB1*0503 are also 
reported worldwide in patients with PV. DQB1*0302 is classically 
associated with PV in Ashkenazi Jews, while DQB1*0503 has 
been reported from other European, Japanese and Pakistani 
patients.6,7,9‑13

Thus there is significant variation in the HLA allele types that 
have been reported in association with PV from different ethnic 
populations around the world. There is, however, a paucity of data 
in this field from India. Therefore, the primary objective of the study 
was to determine the HLA‑DR and DQ types prevalent in Indian 
patients with PV. The secondary objective was to determine the 
correlation between the prevalent HLA type and disease activity 
assessed by pemphigus disease area index (PDAI) score in patients 
with active disease.

Methods
The study was a hospital‑based case–control study of patients 
with PV either admitted or attending the dermatology outpatient 
department, Christian Medical College, Vellore, Tamil Nadu, India. 
It was conducted between November 2013 and August 2014 for a 
period of 9  months. The study was approved by the Institutional 
Review Board (IRB approval no. 8549).

The inclusion criteria for cases were patients with PV diagnosed 
by clinical features, histopathology and immunofluorescence 
or serological demonstration of anti‑desmoglein antibodies and 
consenting for the study. Healthy renal transplant donors who were 
willing to participate in the study were chosen as controls. Sample 
size was calculated to be 45 cases and 45 controls. It was calculated 
to show a difference in HLA allele of about 30% across patients and 
controls, 80% of the time with 5% level of significance, based on the 
prevalence data of previous studies.14 Detailed history and clinical 
examination findings were recorded. Disease severity was assessed 
by PDAI.15 Low‑resolution HLA‑DRB1 and DQB1 typing was done 
by PCR using sequence‑specific oligonucleotide probes for patients 
and healthy controls.

The data were entered in EpiData version 3.1, and analyzed using 
the software SPSS version 17. The HLA allele frequencies in cases 
and controls were compared and odds ratios and 95% confidence 
interval were calculated. The Kruskal–Wallis test was used to 
analyze the relation between HLA‑DR and ‑DQ types with disease 
severity.

Results
Fifty‑four patients with pemphigus vulgaris (32 females and 22 males) 
of Indian origin were seen during the study period. HLA typing was 

done for 50 cases. The last four patients were excluded from HLA 
testing due to lack of funds.

Demographic and clinical characteristics of patients and 
controls
The demographic and clinical characteristics of the patients included 
in the study are shown in Table 1. All the patients were from India, 
majority being from Tamil Nadu. The mean age of the patients was 
41.3 ± 13.65 years (range, 12–66 years). The mean age at the onset of 
disease was 38.47 ± 13.11 years (range, 12–61 years). Four patients 
developed the disease before 20 years of age. There was slight female 
predominance with 29 females and 21 males; M:F ratio 1:1.38. At the 
time of enrolment, 40/50 patients had active disease. The mean PDAI 
was 23.9. None of the patients had relatives with pemphigus.

Fifty healthy renal transplant donors who were willing to 
participate in the study were chosen as controls. The mean age of 
the controls  (36  males and 14  females) was 35.42  ±  11.09  years 
(range, 20–59 years).

HLA‑DRB1 and - DQB1 alleles and haplotypes frequency 
distribution in pemphigus vulgaris patients as compared to healthy 
controls
The frequency distribution of HLA-DRB1 and -DQB1 alleles and 
haplotypes in patients and controls is shown in Table 2. The common 
allele types and haplotypes were distributed evenly in males and 
females; there was no statistically significant difference based on 
gender. DRB1*14 was present in 47 patients and 18 controls (OR: 
27.85; 95%CI: 7.57, 102.42)  (P  <  0.001). Nine patients and 
one control were homozygous for the allele. HLA‑DQB1*05 
was present in 47  patients and 24 controls (OR: 16.97; 95%CI: 
4.66, 61.80)  (P  <  0.001). Ten patients were homozygous for 
the allele. Haplotype analysis revealed that 44/50  patients had 
the haplotype  DRB1*14, DQB1*05 versus 14/50 controls 
(OR:18.86; 95% CI: 6.58, 54.05) (P < 0.001).

The allele DRB1*15 was present in 7  cases versus 16 controls 
(OR: 0.35; 95% CI: 0.13, 0.94)  (P  =  0.03) and DQB1*06 was 
present in 8  cases versus 19 controls  (OR: 0.31; 95% CI: 0.12, 
0.80)  (P  =  0.02). The other HLA alleles that were found to have 

Table 1: Demographic and clinical characteristics of patients 
with pemphigus vulgaris

Characteristics PV (n=50)
Gender n (%)

Male 21 (42)
Female 29 (58)

Age mean (range) years
Age at presentation 41.3 (12-66)
Age at disease onset 38.47 (12‑61)

Clinical features n (%)
Patients with active disease 40 (80)
Patients in remission 10 (20)
Mucocutaneous disease 46 (92)
Only mucosal 3 (6)
Only cutaneous 1 (2)

Disease activity index mean (range)
PDAI score 23.9 (1‑75)

PV: Pemphigus vulgaris, PDAI: Pemphigus disease area index
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a significantly higher prevalence in controls were DRB1*11, 
DRB1*12, DRB1*13, but the numbers studied were small.

Association between HLA  ‑DRB1, DQB1 alleles, haplotypes, 
and  PDAI
During the study period, 40/50 patients presented with active disease. 
The mean PDAI score was 23.9 (range 1–75). At the time of inclusion 
of this study, 37/40 patients were on treatment. All of these 37 patients 
were on corticosteroids. The most common adjuvant was azathioprine 
in 28 patients. The presence of HLA‑DQB1*03 (in 17/40 cases) was 
associated with significantly higher PDAI scores (mean score = 33.7) 
as compared to that of patients with absence of the allele (23/40 cases, 
mean PDAI = 16.6) with P value of 0.02. However, all 17/40 patients 
with HLA‑DQB1*03 also had DQB1*05 and all but one had DRB1*14 
[Table 3].

Discussion
The role of genes in the predisposition to pemphigus has been 
repeatedly reinforced by numerous studies done worldwide. The 
female predominance in PV, as seen in this study, has been reported 
in various studies from India and across the globe.16,17 This is 
similar to other diseases of autoimmune etiology and is probably 
a hint to the role of genetics in the pathogenesis of PV.3 Studies 
demonstrate significantly higher frequency of occurrence of certain 
MHC class  II genes in patients with pemphigus as compared to 
healthy individuals. In a country like India, where PV is not a rare 
disease, the data regarding HLA gene association is limited.11,14,18 
Two of the three studies were published two decades ago. This 
single‑center case–control study from India provides robust data on 
the association between HLA‑DRB1 and HLA‑DQB1 alleles and 
pemphigus vulgaris in Indian patients.

Table 3: Association between human leukocyte antigen alleles, haplotypes and pemphigus disease area index in patients with 
active disease (n=40)

Allele/haplotype Patients positive for allele Patients negative for allele P

Number of patients PDAI score (mean±SD) Number of patients PDAI score (mean±SD)
DRB1*04/DQB1*03 7 37.8±26.3 33 24.5±23.4 0.09
DQB1*03 17 33.7±24.9 23 16.6±19.8 0.02
DRB1*04 10 32.0±26.8 30 21.2±22.5 0.36
DRB1*14/DQB1*05 37 24.5±24.1 3 16±12.12 0.7
DRB1*14 39 24.4±23.5 1 3 0.30
DQB1*05 39 23.8±23.7 1 27 0.70
SD: Standard deviation, PDAI: Pemphigus disease area index

Table 2: Human leukocyte antigen‑DRB1 and ‑DQB1 alleles and haplotype frequency distribution in pemphigus vulgaris patients 
as compared to healthy controls

Alleles/haplotypes Pemphigus vulgaris (n=50) Controls (n=50) OR (CI) P
HLA‑DRB1

*1 0 3 0.13 (0.01‑2.67) 0.18
*3 1 2 0.49 (0.04‑5.58) 0.56
*4 13 8 1.84 (0.69‑4.94) 0.22
*7 8 14 0.49 (0.18‑1.30) 0.15
*8 4 1 4.26 (0.46‑39.54) 0.20
*9 0 1 0.32 (0.01‑8.21) 0.49
*10 2 5 0.38 (0.07‑2.03) 0.25
*11 2 9 0.18 (0.04‑0.93) 0.04
*12 3 10 0.26 (0.07‑0.99) 0.04
*13 2 6 0.31 (0.06‑1.59) 0.04
*14 47 18 27.85 (7.5‑102.4) <0.0001
*15 7 16 0.35 (0.13‑0.94) 0.03
*16 1 0 3.06 (0.12‑76.95) 0.5

HLA‑DQB1
*2 4 11 0.30 (0.09‑1.04) 0.06
*3 24 25 0.92 (0.42‑2.02) 0.84
*4 3 1 3.13 (0.31‑31.14) 0.33
*5 47 24 16.97 (4.66‑61.80) <0.0001
*6 8 19 0.31 (0.12‑0.80) 0.02

Haplotypes
DRB1*14/DQB1*05 44 14 18.86 (6.58‑54.05) <0.0001
DRB1*04/DQB1*03 12 6 2.32 (0.79‑6.76) 0.12
DRB1*15/DQB1*06 5 15 0.26 (0.09‑0.78) 0.016

HLA: Human leukocyte antigen, CI: Confidence interval, OR: Odds ratio
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We found a significant association of DRB1*14 with PV in our study. 
This association of HLA‑DRB1*14 with PV has been supported 
by a meta‑analysis that included 18 studies from different parts 
of the world including Indian patients, as well as previous study 
from India.5,14 This particular allele is more often associated with 
patients of Asian origin as compared to the European Caucasian 
population which is in concurrence with our data.11 Although the 
DRB1*04 allele, the most prevalent allele in Ashkenazi Jews, 
Caucasians, Iranian and Japanese pemphigus patients, was present 
in 26% of patients, the association did not prove to be significant. 
This finding again was similar to previous study on Indian patients.14 
The DRB1*04 allele has also been reported as the significant 
allele associated with PV from Pakistani patients.19 The increased 
frequency of HLA‑DRB1*15 in controls versus patients with PV 
that was seen in our study was also noted by other studies from 
the West  (but not from India), suggesting a protective role in 
pemphigus.5,6,9

Among the different DQB alleles, we found a significant association 
of PV with DQB1*05. Our result is consistent with other studies 
from India and from other parts of the world that have looked at 
DQB1 alleles in pemphigus.6,7,9‑12,14 HLA‑DQB1*03 was not found 
to be of significant association in our study, which is in concordance 
with most other studies on Indian and Asian patients, but this 
particular allele is of significance in European and Caucasian 
pemphigus patients.6,9,12 It was, however, found to be significant in a 
subset of patients in a single study from India.14 Significant negative 
association with DQB1*06 was also noted in our study as has been 
reported from other studies.6,13

With respect to haplotype analysis, we found a strong association 
for DRB1*14, DQB1*05. Our result is consistent with that of other 
studies that have analyzed haplotypes.6,7,10,12,14 It is of interest to note 
that the haplotype  DRB1*04, DQB1*03 that has been identified 
as the characteristic haplotype contributing to the development of 
pemphigus in Ashkenazi Jews was not statistically significant in 
our study. Studies that have included the analysis of DQA1 alleles 
have found the haplotype  DRB1*04, DQB1*03, DQA1*03 to be 
significantly associated with pemphigus patients of Ashkenazi 
Jewish and non‑Jewish Caucasian patients, and DRB1*14, 
DQB1*05, DQA1*01 to be associated with pemphigus patients of 
Middle‑Eastern countries and Pakistan.6,7,12

The HLA genes exhibit a high degree of polymorphism. The 
polymorphism for the class  II genes occurs due to change in 
nucleotide sequences coding for alpha‑1 and beta‑1 domains that 
form the peptide binding pocket. Variation in the peptide binding 
pocket that occurs due to expression of different alleles is responsible 
for change in antigen presentation and consequently is of paramount 
importance in causation of autoimmune disease.20 The difference 
between the peptide binding pocket of disease‑associated HLA‑DR 
and DQ types in comparison with their normal types explains the 
structural basis by which specific HLA types confer susceptibility 
to pemphigus. The presence of negatively charged amino acids 
in the beta‑chain at the peptide binding site is responsible for the 
binding of the positively charged desmogleins peptides which are 
the main target antigens of pemphigus.20 This specificity of peptide 
binding pocket has been seen in DRB1*04 and DQB1*05. It has 
been therefore suggested that DQB1*03 and DRB1*14 are found in 
higher frequency only by virtue of linkage disequilibrium with the 
aforementioned alleles, respectively.6,7,12,21 If this is considered then 
the allele contributing to the development of pemphigus in Indian 

patients would be primarily HLA‑DQB1*05. The role of DQA1 
alleles has, however, not yet been investigated further.

The secondary objective of this study was to determine if there 
was any correlation between the prevalent HLA type and disease 
activity assessed by PDAI score in patients with active disease, as 
has been reported previously.22 The allele DQB1*03 was associated 
with more severe disease as seen by higher PDAI scores in patients 
carrying this allele. This finding was similar to the results of a recent 
study wherein DRB1*04, DRB1*14 and DQB1*03, DQB1*05 
alleles were correlated with disease severity (as measured by ABSIS 
score).22 They also reported an association for DRB1*04 and severe 
disease, which was not seen in our study. However, in the present 
study in patients with active disease, the DQB1*03 allele was 
associated with DQB1*05 in all the cases and with DRB1*14 in all 
except one case. Therefore, no definitive conclusion can be drawn 
regarding its predictability for more severe disease. 

The present study highlights the association of alleles HLA-
DRB1*14 and -DQB1*05 and the haplotype DRB1*14, DQB1*05 
with pemphigus patients in India. The sample size was calculated 
for the presence of HLA‑DRB1 and  ‑DQB1 across the cases and 
controls. It is evident from the tables provided that the number was 
sufficient enough as the association of some of the alleles with PV 
were statistically significant. This is, however, a single‑center study, 
hence the numbers studied are small. Large multicenter studies 
will provide more comprehensive data on the HLA associations of 
pemphigus in Indian patients including that of pemphigus foliaceus. 
Other limitations were that subtyping of HLA alleles was not available 
and HLA‑DQA types were not studied. Also, the haplotype analysis 
was limited only to the proband; the HLA‑DR, DQ types of parents 
were not looked at. We studied the correlation between the HLA type 
and PDAI in patients who had active disease; however, these patients 
were on treatment which may have influenced the PDAI score.

Further insight into the genetic basis for pemphigus may come from 
studying the HLA and non‑HLA genes in pemphigus patients in 
comparison with the close relatives. The non‑HLA genes that have 
been identified by candidate‑driven gene studies and genome‑wide 
studies include protein tyrosine phosphatase N22  (PTPN22), 
single nucleotide polymorphisms in ST18 gene and desmoglein 
3, particularly DSG3*TCCCC was found to be of significance in 
the Indian pemphigus patients.3,23,24 The association of alleles with 
disease severity could also be assessed by prospective multicenter 
studies. Targeted blockade of PV‑associated HLA alleles by topically 
applied proteomics derived desmoglein peptide has resulted in 
significant clinical improvement as well as a decrease in anti‑Dsg 
antibody titre.25 Thus studies on PV‑associated HLA alleles will 
not only result in a better understanding of the genetic basis of the 
disease but may also provide data that may help in evolving better 
treatment modalities for pemphigus patients.

Conclusion
The present study has shown that there is a significant association 
between HLA-DRB1*14, -DQB1*05 and the haplotype DRB1*14, 
DQB1*05 and pemphigus vulgaris in Indian patients. On the other 
hand, HLA-DRB1*15 and -DQB1*06 showed a negative association 
with PV. As there is limited data on the association between 
pemphigus vulgaris and HLA alleles from India, large multicenter 
studies are required for more comprehensive data on the association 
between HLA alleles and the different types of pemphigus.
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