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Background Autoimmune bullous diseases (AIBDs) are a group of chronic blistering diseases that
affect mucocutaneous membranes. These diseases are common worldwide and affect males and
females of all races. Treatment options include corticosteroids, rituximab, and topical agents. We
evaluated the epidemiology of AIBD in Kerman, Iran, over a five-year period.

Abstract

Methods This retrospective study was conducted on 100 patients diagnosed with an AIBD between
2015-2020. All patients were included in this study by census method. Factors like age, sex, disease
type, and age at diagnosis were evaluated. Data analyses were performed using SPSS version 26.

Results One hundred patients participated in this study, and the male-to-female ratio was 1:1.08.
The mean age of participants was 51.99+19.52 years, and the mean age at diagnosis was 49.19+8.31.
Out of 100 patients, 82 suffered from pemphigus disease (70 pemphigus vulgaris; 12 pemphigus
foliaceus), 17 had bullous pemphigoid, and one patient had pemphigus gestationis.

Conclusion In many countries, pemphigus is the most common AIBD. Although AIBDs are
uncommon, the diagnosed cases increase with age.
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distribution, with a significantly higher
prevalence in the Mediterranean region and in

Introduction

Autoimmune bullous skin disorders (AIBDs) are
a group of uncommon and potentially life-
threatening dermatoses specified by the
formation of blisters and erosions on the
mucocutaneous membrane, which can lead to
skin detachment.>? AIBDs occur worldwide but
have a disproportionate geographic and ethnic
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those of Ashkenazi Jewish descent.** These
diseases usually occur between the age of 50 and
60, but the mean age at diagnosis can differ
significantly based on the country of origin and
ethnic background.® Evidence shows that AIBDs
are caused by the production of antibodies
against the structural parts of the skin such as
desmosomes and hemidesmosomes.®

AIBDs are classified into two categories
according to the location of blisters. The first
one, intra-epidermal bullous dermatoses, are
mainly represented by pemphigus foliaceous and
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pemphigus vulgaris. Less common diseases such
as pemphigus erythematosus (PE), IgA
pemphigus, paraneoplastic pemphigus, and
drug-induced pemphigus are also in this
group.”® In intra-epidermal bullous dermatoses,
anti-desmoglein  antibodies  damage the
connection between the keratinocytes, so intra-
epidermal blisters appear.® The second group,
sub-epidermal  bullous dermatoses, include
bullous pemphigoid, followed by less common
types such as dermatitis herpetiformis, mucous
membrane pemphigoid, and linear IgA bullous
dermatosis.”®*° In this group, anti-collagen
antibodies damage keratinocyte-dermis
adhesions, causing sub-epidermal blisters.’

Treatments of AIBD chiefly include
corticosteroids and immunosuppressant
adjuvants like azathioprine and mycophenolate
mofetil. Autoantibodies are the primary
mediators of these diseases, so rituximab, a
chimeric anti-CD20 monoclonal  antibody
targeting B- cells, has emerged as an excellent
treatment option for refractory AIBDs."**?

Methods

Study design and population This study
examined the records of all new patients with
AIBDs who were admitted at Afzalipoor
Hospital, Kerman, Iran, during 2015-2020. The
diagnoses were confirmed based on clinical
manifestations, histopathologic characteristics,
and direct immunofluorescence. Afzalipour
Hospital is southeast Iran's primary tertiary
referral center for dermatologic diseases; other
hospitals and private dermatology clinics in
Kerman refer their AIBD patients to this center
for extra care and follow-ups. Patients with
incomplete documents and data that could not be
recorded through a phone call or physician’s
appointment were excluded from the study.

The study design and protocol were approved by

the Institutional Review Board and Ethics
Committee of Kerman University of Medical
Sciences, Kerman, Iran.

Data collection Samples were included in the
study by census method. The patients and their
disease data were extracted from their medical
files and were inscribed in the data collection
forms. The data gathered included age, sex,
nationality, medical background, family history,
age at diagnosis, disease duration, disease type
(pemphigus or bullous pemphigoid), site
involved by the blisters, medications used,
extracutaneous manifestations and mucosal
involvement (e.g., esophageal and vaginal
mucosa), paraclinical findings, death, and
relapse frequency. All the data were recorded
anonymously, and no identifying information
was noted.

Statistical analysis SPSS version 26 software
was used for statistical analysis. In this study,
the prevalence of pemphigus and related clinical
parameters, as well as the incidence rate of the
disease, were calculated. Descriptive statistics
were reported with frequency (percentage) and
mean (standard deviation).

Ethical considerations In this retrospective
study, identifying information was not included
in the data collection form. Each patient was
given a code, and the coded and confidential list
was only available to the researcher and
supervisor in case of a need to call or follow up
with the patient. Hence, the risks of bias and
errors in data extraction were minimized.

Results

This study was conducted on 100 patients
diagnosed with AIBDs, with a mean age of
51.99+19.52. Overall, 48 (48%) participants
were males, and 52 (52%) were females (Figure
1). A total of 2 patients (2%) were aged between
0-20, 27 (27%) between 20-40, 36 (36%)
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Figure 1 Gender distribution of patients in the study.

Table 1 Summary of the autoimmune bullous diseases in terms of the number of patients, mean age, age range, and
sex ratio.

Autoimmune Bullous Disease ~ Number of patients ~ Age (Mean+SD) yrs.  Age range, years M:F ratio

Pemphigus vulgaris 70 (70%) 45.86+17.40 6—83 1:1.05
Pemphigus foliaceous 12 (12%) 47.50+18.68 26—86 1:3
Bullous pemphigoid 17 (17%) 71.52415.95 35-93 1:1.83
Pemphigus gestationis 1 (1%) 35 35 0:1

M: male, F: female, SD: standard deviation.

Table 2 A summary of the laboratory data of 100 Regarding education level, 25 people were
patients with autoimmune bullous diseases. illiterate, 42 people had a diploma, 22 had a
Mean  Standard post-graduate diploma, and 11 had a bachelor's

deviation

degree. The mean age of disease onset was

(T::gllycteridles, rr}glldl 12219;5 Zg'g‘i 49.80+19.31 years, and the mean disease
olesterol, mg X ' duration was 18.66+28.93 months. The mean

High-density lipoprotein, mg/dl  43.94 13.9 . e .
Low-density lipoprotein, mg/dl 91,63 36.52 duration of hospitalization was 6.56+5.35 days.

White blood cells, x1000/ml 943 3.61 The Iab_oratgry data of the participants are
Differential 66.43 13 summarized in Table 3.

Platelets, x1000/ml 272.46 105.17

Erythrocyte sedimentation rate, ~ 22.64 20.73 The laboratory data, categorized by type of
mm/hr. AIBD, is summarized in the table below. As
C-reactive protein, mg/l 1895  3.56 evident, inflammatory factors such as ESR,
Aspartate transaminase, u/l 28.88 25.67 CRP, and WBC were mostly abnormal.

Alanine transaminase, u/l 23.38 14.02

Blood urea nitrogen, mg/dl 33.17 13.16 Hypertension was the most prevalent

Creatinine, mg/dl 1.15 1.09

morbidity. Di hyperlipidemi
Neutrophile/lymphocyte ratio 0.36 0.22 comorbidity abetes, yperlipidemia,

hyperthyroidism, cardiovascular disease, and
psoriasis were next. The prevalence of
comorbidities, categorized by the type of AIBD,
is shown in Table 3 and Figure 2.

between 40-60, 22 (22%) between 60-80, and 13
(13%) between 80-100. Out of 100 participants,
82 had pemphigus disease (69 pemphigus
vulgaris; 12 pemphigus foliaceous, 1 pemphigus
gestationis) and 18 had bullous pemphigoid,
Each AIBD is summarized in terms of the
number of patients, mean age, age range, and
sex ratio in Table 1.

Regarding the location of skin involvement,
most patients had skin lesions in the whole body
(52%) and trunk (27%). The lower limbs (5%),
upper limbs (3%), and face (3%) were less
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Table 3 A summary of the laboratory data categorized by the type of autoimmune bullous disease.

Pemphigus Bullous pemphigoid Total P-value

Number % Number % Number %

ESR Normal 38 46.9 5 26.3 43 43 0.10
Abnormal 44 53.1 13 73.7 57 57

CRP Normal 41 50 5 26.3 46 46 0.05
Abnormal 41 50 13 73.7 54 54

Neutrophile/  Normal 45 55.6 10 52.6 55 55 0.81
lymphocyte Abnormal 37 44 .4 8 47.4 45 45

WBC Normal 50 61.7 11 57.9 61 61 0.75
Abnormal 32 38.3 7 42.1 39 39

Plt Normal 73 90.1 17 89.5 90 90 0.93
Abnormal 9 9.9 1 10.5 10 10

ALT Normal 72 88.9 15 78.9 87 87 0.24
Abnormal 10 11.1 3 21.1 13 13

AST Normal 68 84 17 94.7 85 85 0.23
Abnormal 14 16 1 53 15 15

BUN Normal 67 82.7 16 84.2 83 83 0.87
Abnormal 15 17.3 2 15.8 17 17
Normal 67 82.7 16 84.2 83 83

Cr Normal 77 93.8 15 84.2 92 92 0.16
Abnormal 5 6.2 3 15.8 8 8

PPD Negative 80 97.5 18 100 98 98 0.49
Positive 2 2.5 0 0 2 2

ESR: Erythrocyte sedimentation rate, CRP: C- reactive protein, WBC: White blood cells, PLT: Platelets, ALT:
Alanine transaminase, AST: Aspartate transaminase, BUN: Blood urea nitrogen, Cr: Creatinine, PPD: purified

protein derivative.
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Figure 2 Bar chart for the comorbidities observed in patients with
autoimmune bullous diseases.

frequently affected. Mucosal
involvement was seen in 70 patients
(70%), mostly accounted for by
isolated oral mucosa lesions (60
patients). Lesions of the genitalia
were seen in 3 patients (3%), while 6
(6%) patients had both oral and
genital mucosal lesions. One patient
had nasal membrane involvement,
and no patient suffered from
esophageal lesions. The site of
lesion involvement according to the
disease type is summarized in
Figure 3 and supplementary Table
1. Regarding medications, 92
patients were using prednisolone, 72
were using azathioprine, 12 were
taking rituximab, and 60 were
applying topical medications as
treatment. Some patients use more
than one drug as treatment.
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Supplementary Table 1 Site of lesion involvement according to the type of autoimmune bullous diseases

. Mucosal Skin & mucosal
Skin Total
membrane membrane
Pemphigus vulgaris 17 (17%) 3 (3%) 50 (50%) 70 (70%)
Pemphigus foliaceous 8 (8%) 0 (0%) 9 (9%) 17 (17%)
Bullous pemphigoid 5 (5%) 0 (0%) 7 (7%) 12 (12%)
Pemphigus gestationis 1 (1%) 0 (0%) 0 (0%) 1 (1%)
70
[60%)
PR (88.5%)
_EJ < 50
c B30
22
2 1 1 gory(B-5%8) 3 394 (B6.6%) 125 2o (6%) (355
o R 0%
Pemphizus Pemphizaoid Total

Mucosal surface

BOralmucosa B Nsalmucoss B Genita and oral mucosa

Genital mucosa

Figure 3 Mucosal involvements in patients with autoimmune bullous diseases.

The information on using medications is
summarized in supplementary Table 2.

The results obtained after performing statistical
calculations showed that the first common site of
involvement was the trunk (48 patients) and
mouth (16 patients). In terms of hospitalization
frequency, 72 patients had been admitted to the
hospital once, 14 twice, 9 three times, 4 patients
four times, and 1 patient six times. Regarding
the season in which they first contracted the
disease, 23 patients’ first presentations were in
spring, 29 in summer, 17 in autumn, and 30 in
winter. In terms of additional diseases in AIBD
patients, hypertension (31 patients) and diabetes
(25 patients) were the most common underlying
disorders.

Discussion

Autoimmune bolus diseases (AIBD) are not

common. Our study investigated the clinico-
epidemiological characteristics of AIBD cases
among the Iranian population from southeast
Iran between 2015 and 2020. Most previous

studies focused on a single disease or a group of
AIBD, but our study targeted the whole
spectrum of AIBDs."® We were restricted by
using health data that were not collected to
answer our specific research questions because
of our retrospective approach. Pemphigus
vulgaris is the most common AIBD in Iran.®
Hypertension is the most prevalent comorbidity
in patients who suffer from AIBDs.** AIBDs can
involve the skin and mucosal membranes
(esophageal, oral, and vaginal mucosa).’**® In
this study, 100 AIBD cases were included. In
our study, intra-epidermal AIBD accounted for
the majority of cases (77%), with pemphigus
vulgaris as the most frequent type (65%), which
is similar to the results from studies in the north
and south of Iran®** and some Middle-Eastern
countries including Kuwait,* Malaysia,”®> and
Turkey® in addition to Romania®’ and China.”®
However, in studies from Germany,”
Switzerland,*®  the  United  Kingdom,*
Singapore,* and Israel,**** sub-epidermal AIBD
(especially bullous pemphigoid) was the most
common type. Bullous pemphigoid, pemphigus
foliaceous, and pemphigus gestationis were
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Supplementary Table 2 Medications used by patients with different types of autoimmune bullous diseases.

Pemphigus Pemphigus Bullous Pemphigus
vulgaris Joliaceous pemphigoid gasiationalis
Number %% Number %% Number %% Number %
Prednisclone, Azathioprine 22 319 2 167 2 12.9 0 0
Prednisclone, Topical 8 11.6 1 83 5 278 1 100
Rituximah 0 0 1 §3 0 0 o 0
Prednisclone, Azathioprine, Topical 24 333 6 50 5 278 0 0
Azathioprine, Topical 1 14 0 0 2 12.9 0 0
Prednisolone, Rituximab 2 25 0 0 0 0 0 0
Topical 0 0 0 0 1 5/6 0 0
Topical, Azathioprine, Rituximab o 0 0 0 2 129 0 0
Prednisoclone, Azathioprine, 2 29 1 8.3 0 0 0 0
Rituximab
Prednisolone 7 10.1 1 8.3 0 0 0 0
Prednisclone, Topical, Rituximab 1 1.4 0 0 0 0 0 0
Prednisclone, Topical, Rituximab, 3 43 0 0 0 0 0 0
Azathioprine
Table 4 Classification of comorbidities in patients with autoimmune bullous diseases.
Pemphigus Bullous Pemphigoid Total Pval
Number % Number % Number % vatue
. Yes 21 24.7 12 63.2 33 33
Hypertension No 6l 753 6 36.8 67 67 0.001
. Yes 16 19.8 8 42.1 24 24
Diabetes No 66 802 10 57.9 76 76 0.04
.. . Yes 4 4.9 3 15.8 7 7
Hyper lipidemia No 78 951 15 84.2 93 93 0.09
- Yes 3 3.7 0 0 3 3
Hyperthyroidism No 79 963 18 100 97 97 0.39
Cardiovascular Yes 3 3.7 3 15.8 6 9 0.04
disease No 79 96.3 15 84.2 94 94 ’
.. Yes 1 1.2 0 0 1 1
Psoriasis No 8l 988 18 100 99 99 0.62

ranked second to fourth in frequency in our
study. The ratio of pemphigus vulgaris to
bullous pemphigoid was 3.8:1, which is much
lower than the results of previous studies from
the north and south of Iran,”** Kuwai, and
China.?®

We found a female predominance in most of the
AIBD types, in line with previous studies. The
mean age of patients during the disease onset
was 49.80£19.31 and the mean age at the
referral time was 51.99+19.52, consistent with
previous studies except for Germany,*
Switzerland,* and the United Kingdom,* where
the mean age was higher. Our findings are
compared against the epidemiological features
of eight studies that have previously investigated

the whole spectrum of AIBD in Table 5.
Intra-epidermal group

Pemphigus vulgaris In our study, we found that
pemphigus vulgaris is the most common intra-
epidermal type and ranked first in frequency
among the whole spectrum of AIBD (70%),
which is in agreement with findings from most
countries including Tunisia,*® Saudia Arabia,*’
Turkey,” India,® France,*® Japan,®® Singapore,®
Korea," Bangladesh,”> Bulgaria,”® Serbia and
Montenegro,**  Greece,”  Spain,* UK,
Switzerland,®® and Israel®* but in contrast with
findings from Brazil,”® Mali,”® South Africa,”
Finland,®® and South American countries>
where  pemphigus  foliaceous, pemphigus
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erythematosus, and some endemic types were
more common.

We found a male predominance in our study
with a male-to-female ratio of 1.25:1, which
concurs with data from previous studies from
Iran,”® Kuwait,** Saudia Arabia,*” China,”® and
Bangladesh.** However, most countries reported

the disease more in females than
male3.22'26'27’34'40'53

Regarding the age of presentation, we found that
pemphigus vulgaris had a mean age of
46.1+17.2 years at presentation. This finding is
in line with previous reports from Iran,??
Saudia Arabia,*” Singapore,® South Africa,*
Turkey,”® and Sudan.* However, in some
European countries including Germany,?
Romania,?’  Switzerland,*®  the  United
Kingdom,*! and Italy,” in addition to Japan®
and Korea,* the disease was reported to present
in the sixth and seven decades, which is much
higher than our study. Different genetic and
environmental factors play an important role in
this disease, which can explain the different
mean ages of presentation between different
countries.

The prevalence of oral mucosa involvement
among pemphigus vulgaris patients was 84% in
our study. This finding is in agreement with
previous reports from Turkey,” Slovakia,*®
Korea," Iran, and Italy.® However, in some
reports from Spain,”® Brazil,* India,®® Egypt,*"
Greece,®” and south and north-east Italy,*®* the
prevalence was near 100%.

The most commonly observed comorbidities
among our pemphigus vulgaris patients were
hypertension  (26%),  diabetes  (14.4%),
hyperlipidemia (4.9%), hyperthyroidism (3.7%),
and cardiac disease (3.7%). Other studies also
have shown that hypertension, diabetes, and
cardiovascular diseases are the most frequent
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comorbidities.* Some have clarified that there is
a higher prevalence of hypertension, diabetes,
and cardiovascular diseases among patients with
pemphigus vulgaris.®>*®’

Pemphigus foliaceus Pemphigus foliaceus was
the third most common AIBD, with a frequency
of 12%. This is in agreement with reports
worldwide except in some parts of the world like
Brazil, where an endemic type of pemphigus
foliaceous, Fogo selvagem, predominates,48 and
in Mali, where the pemphigus foliaceous was the
most common pemphigus.®® Also, in Tunisia, a
predominance of pemphigus foliaceous was
seen, especially in young women.*

In contrast with pemphigus vulgaris, pemphigus
foliaceous was reported more in females than
males, with a male-to-female ratio of 1:3. This is
in agreement with other reports from lIran,?
Kuwait,* Japan,* Brazil,> Mali,** South
Africa® and Tunisia.*® However, in Turkey,®
Singapore,* Israel,* and France,® the disease
was reported more in males than females.

The mean age of presentation for pemphigus
foliaceous in our study was 47.5£18.6, which is
in line with previous studies from Iran,* Mali,*
and China.?® However, in Turkey,” Singapore,®
Italy,>® and Japan,”® the mean age was higher
than in our study.

The frequency of oral mucosa involvement
among patients with pemphigus foliaceous was
58.3%, and the most frequent comorbidities
were diabetes (50%) and hypertension (16.6%).

Subepidermal group

Bullous pemphigoid In this study, we found that
bullous pemphigoid was the most common type
among the sub-epidermal AIBD and ranked
second in frequency among the whole spectrum
of AIBD with a frequency of 17%, which is

compatible  with  previous studies from
Iran,""?*# Switzerland,* Singapore,*® Tunisia,*
Germany,”® France, Romania,?’ Kuwait,*
China,”® and Malaysia.”

In our study, bullous pemphigoid was more
common in females, similar to previous reports
from Iran.”*** However, in reports from China,?
Tunisia,® and Germany,’? a male predominance
was observed.

Bullous pemphigoid’s mean age of presentation
was 71.5+15.9, similar to what was observed in
several reports from Iran,?? Kuwait,** Turkey,?
Germany,? and Tunisia.*® This is slightly lower
than reports from western countries, including
Switzerland,*® France,”® Germany,* the United
Kingdom,*! and the United States.”

In our patients, we observed a much higher
prevalence rate of mucosal involvement than in
previous reports. A prevalence of 5.7%, 7.7%,
and 14.5% was reported in Singapore,™
France,” and Switzerland.”® The oral mucosa
was the most frequently involved mucosal
surface, which agrees with nearly all previous
reports. The rate of oral mucosa involvement
among bullous pemphigoid patients was 66.6%
(12/18); this is much lower than most previous
studies, where the rate was between 80.4% and
94.4%."7®

We determined the frequency of comorbidities
among patients with bullous pemphigoid.
Hypertension  (66%), diabetes  (44.4%),
cardiovascular disease (16.6%), and
hyperlipidemia (16.6%) were the most common
comorbidities among our patients. Similarly,
previous reports have found that hypertension is
the most common comorbidity among bullous
pemphigoid patients.**"*® Some of these studies
showed an increased incidence of cardiovascular
diseases among patients  with  bullous
pemphigoid.®*®
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Limitations This study was conducted on all
patients admitted to the hospital, so patients with
less severe disease were not included.
Considering the study's retrospective nature, we
could not evaluate other variables like the body
mass index due to incomplete records.

Conclusion

AIBDs are rare diseases that could affect anyone
all around the world. These diseases usually
happen in people who are over 40. Like previous
studies, pemphigus vulgaris was Kerman's most
common AIBD. Bullous pemphigoid was the
second most common AIBD, usually seen in old
patients.
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