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Pemphigus vulgaris (PV) is a rare, potentially life
threatening, autoimmune blistering skin disease. The
International Pemphigus and Pemphigoid Foundation
(IPPF) has recently developed a disease registry with the
aim to enhance our understanding of autoimmune bul-
lous diseases with the long-term goal of acquiring infor-
mation to improve patient care. Patients were recruited
to the IPPF disease registry through direct mail, e-mail,
advertisements, and articles in the IPPF-quarterly, -web-
site, -Facebook webpage, and IPPF Peer Health Coaches
to complete a 38-question survey. We present here the
initial analysis of detailed clinical information collected
on 393 PV patients. We report previously unrecognized
gender differences in terms of lesion location, autoimmu-
ne comorbidity, and delay in diagnosis. The IPPF disease
registry serves as a useful resource and guide for future
clinical investigation. Key words: autoimmune bullous di-
sease; disease registry; epidemiology; pemphigus vulgaris.
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Pemphigus vulgaris (PV) is an autoimmune skin disease
in which autoantibodies primarily bind to the cadherin-
family adhesion molecule desmoglein (DSG) 3, and in
some cases DSG 1. Antibody attachment causes inter-
ference in cell-to-cell adherence that ultimately leads to
keratinocyte acantholysis, resulting in an intraepithelial
blister (1, 2). Any epidermal area, both mucosal and
cutaneous, can be affected.

While PV is rare (world-wide incidence is reported
to be from 0.5-3.2 per 100,000 people) (3-5), it can
have devastating effects on those afflicted. Lesions can
be extremely painful and lead to secondary infections.
The etiology is unknown and many triggering factors
have been suggested including medications, diet, and
environmental exposures (6—9). Most often there is a
need for long-term immunosuppressive therapy which
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can add to the disease burden due to the potential side
effects of these drugs.

Presently, the lack of large-scale clinical data is a
major impediment to a better understanding of disease
processes and management strategies in PV. The rare
nature of PV makes the collection of epidemiologic data
of a substantial number of patients difficult and time
consuming. To date, there have been few epidemiologic
studies in PV, all conducted with limited data sets (3—5,
10—12), including an anonymous internet-based survey
of 171 PV patients by our group (13).

The creation of a comprehensive and readily access-
ible database to facilitate data collection is a necessary
step to expedite future large-scale analyses focused on
a variety of different data parameters. For this purpose,
the International Pemphigus and Pemphigoid Founda-
tion (IPPF), in conjunction with members of its medical
advisory board, established a disease registry for the
systematic and comprehensive collection of clinical
information using a standardized template. The aim of
this effort was to amalgamate information on autoim-
mune blistering patients worldwide, track patients over
time, and facilitate the future collection of tissue and
blood samples linked to defined clinical information.

This report represents the first analysis of the IPPF
registry data after enrollment of 599 patients, including
393 PV patients, over a 19-month period. Our data con-
firm results from previous epidemiologic studies in PV
and reveals previously unknown differences between
males and females in terms of lesion location, autoim-
mune comorbidity, and delay in diagnosis.

MATERIAL AND METHODS

Registry development, patient recruitment, and data acquisition

The IPPF Patient Disease Registry utilizes a series of questions
using branch logic to guide participants through only the areas
they qualify to answer and help respondents stay focused,
thereby increasing completion rates and decreasing erroneous
responses. Questions were asked in a variety of formats in-
cluding text-based, drop down selection, and radio selection.
Questions using forced-choice responses were developed to
ensure standardized answers based on probable responses to
the question being asked.
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The survey consisted of questions regarding general demo-
graphic information followed by 38 questions on disease activity/
characteristics, medical care, and medical therapy. Submissions
were allowed only after the respondent had completed all ques-
tions derived from the logic path individually developed by the
survey engine based on answers to previous questions. Not all
respondents answered the same set of treatment and history ques-
tions based on their current disease activity, past medications,
and current treatments. The questions were created by IPPF
board members, including Drs. D. Sirois, B. Rengarajan, and P.
Konowitz, in collaboration with IPPF medical advisory board
members Drs. A. A. Sinha and V. P. Werth, and IPPF Senior Peer
Health Coach M. Yale. The study was approved by the Western
Institutional Review Board (#20100317).

Patients were recruited through direct mail, e-mail, adverti-
sements, articles in the IPPF- quarterly, -website, -Facebook
webpage, and by invitation during 1:1 conversation with Peer
Health Coaches (recruitment was done internationally, however
direct mail was only sent within the USA). Participating patients
filled out a questionnaire accessible through the IPPF website at
http://www.pemphigus.org/research/registry/ (powered by survey
gizmo version 16), or were mailed a form (English and Spanish
versions were available) if they did not have internet access. The
data collected and analyzed in this report is from patients enrolled
between 4/14/2010-11/20/2011. The survey was compliant with
HIPAA and took approximately 15 min to complete. Of the 424
registry entries that identified their disease as PV, 393 completed
the survey (92.69% retention rate). Patients who had additional
questions, wanted more information, or wanted to donate tissue/
blood samples to aid in research had the option to be contacted.
Two hundred and sixty-nine participants (190 females; 79 males)
indicated their willingness to donate blood and 223 participants
wanted to donate tissue (156 females; 67 males).

Statistical analysis and data interpretation

Data was exported from survey gizmo (or written input in
the case of paper surveys) to Excel format. An exact Pearson
Chi-square test was used to assess the association between
categorical variables. The lambda coefficient (A) was used to
measure the degree of the relationship when nominal data were
present. Kendall’s tau (t) was used to measure the strength
and direction of the relationship between ordinal variables.
Microsoft Excel 2007 and SAS v9.3 (Cary, NC) were used for
data analysis at a significance level of 0.05.

When comparing data across questions, inconsistencies arose
in a low percentage of study participants (<1%). For example, a
survey participant might report no current lesions in one ques-
tion and yet in another question indicate the presence of current
lesions. Uninterpretable data from patients were either removed
from the overall analysis or interpreted based on answers to
other corresponding questions; therefore, the number of patients
included in the analysis of different parameters may differ slightly
between analyses. Since patients did not report their weight, mean
weights according to the CDC (14) were used for males (88.7 kg)
and females (75.4 kg) in order to determine the level of therapy
(minimal vs. more than minimal) as defined by Murrell et al. (15).

RESULTS

Study population and demography

A total of 599 patients with pemphigus or pemphi-
goid disease answered the IPPF questionnaire over a
19-month period. The majority of participants repor-
ted a diagnosis of PV (n=393), followed by bullous
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pemphigoid (n=64), pemphigus foliaceous (n=58),
ocular cicatricial pemphigoid/mucous membrane
pemphigoid (n=50), cicatricial pemphigoid (n=31),
and paraneoplastic pemphigus (n=3). The female:male
ratio among PV patients was 2.54:1, with a mean age
at diagnosis of 45.7 years (range 5—82 years; standard
deviation 14.0 years) and a Caucasian majority (73.5%)
(Table SI'). Of the 393 PV patients, 303 were living
and diagnosed in the USA at the time of disease onset,
with the majority residing in the Northeast followed
by the Pacific-Coastal region (Fig. S1'). The remainder
resided in other countries at the start of illness: 31 in
Europe, 24 in Asia, 12 in non-USA North America, 12
in Australia, 7 in South America, and 3 in Africa (1
subject was omitted due to conflicting data).

Disease characteristics

The survey included 10 questions regarding disease
characteristics. These focused on lesion location, num-
ber of lesions, history of lesion location, global illness
activity, and comorbid autoimmune diseases. Of the
393 PV patients, 215 (54.7%) had lesions at the time
of study participation; 45.8% had mucosal only, 29.6%
had mucocutaneous, and 24.5% had cutaneous only
manifestations. When separated by gender we found
a statistically significant difference between lesion
location and gender (male: 39% cutaneous only, 23%
mucosal only, and 38% mucocutaneous; female: 19%
cutaneous only, 55% mucosal only, and 26% mucocuta-
neous), with females more likely to have mucosal only
lesions and males more likely to have cutaneous only or
mucocutaneous lesions (»p<0.001, A=0.055) (Fig. S21).

Patients were asked to determine their “global illness
activity” (defined as (i) no lesions and taking medica-
tion, (i7) no lesions and not taking medication, (7ii)
ongoing transient lesions (lasting <1 week) and taking
medication, (iv) ongoing transient lesions and not taking
medication, (v) repetitive lesion flares, and (vi) poor or
no response to treatment) based on lesion activity and
whether or not they were taking medication. According to
Murrell et al. (15), we defined the absence of lesions (=no
lesions) as complete remission, ongoing transient lesions
as partial remission, and repetitive lesion flares and poor
or no response to treatment as no remission (active). We
found that patients with a mucocutaneous lesion profile
had a worse “global illness activity” than those with a
mucosal only lesion profile (»=0.05, t=0.274) (Fig. 1).

People with one autoimmune disease tend to have a
higher probability to be affected by a second autoim-
mune disease (16—19). Our analysis showed that 61
out of 393 PV patients (15.5%) reported a co-existing
autoimmune disease, with 8 of the 61 patients reporting
more than one co-existing autoimmune disease (Table
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Fig. 1. Lesion location in patients with pemphigus vulgaris in relation to
3 groups of global illness activity (see text). Forty-four patients are not
included in this analysis because they stated that they did not have any
current lesions.

I). The occurrence of a co-existing autoimmune disease
was significantly higher in females (54/61; 19.1% of all
female patients) than in males (7/61; 6.3% of all male
patients), p<0.01.

Medical care

Twenty-three questions dealt with medical care, in-
cluding current and past medications. In our study, the
majority of patients (n=286; 72.8%) were managed by
a dermatologist for PV. Fifty-six (14.2%) patients were
followed by a dermatologist and dentist, 20 (5.1%) by
a family physician, 13 (3.3%) by a non-dermatology
specialist, 8 (2.0%) by a dentist, 5 (1.3%) by a family
physician and a dentist, and 5 (1.3%) by a non-derma-
tology specialist and a dentist.

Patients with PV often experience a considerable delay
in diagnosis after developing symptoms (13). The delay
in diagnosis from the first occurrence of lesions was <3
months for 120 patients (30.5%), 3—6 months in 131
patients (33.3%), 612 months in 89 patients (22.6%),
and >12 months in 53 patients (13.5%). There was no
significant difference in the delay in diagnosis based upon

Tablel. Co-existing autoimmune diseases. A total of 61/393 (15.5%)
patients with pemphigus vulgaris (PV) reported 70 instances of
coexisting autoimmune diseases. Listed below is the percent of those
61 patients reporting a specific coexisting autoimmune disease

Autoimmune disease PV patients affected, % (n=70)

Thyroid disease 59.0
Rheumatoid arthritis 24.6
Psoriasis 13.1
Diabetes mellitus type 1 8.2
Ulcerative colitis 33
Vitiligo 33
Alopecia areata 1.6
Systemic lupus erythematosus 1.6
Myasthenia gravis 0.0
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the region in the USA patients were living in (Fig. S11).
However, separating the groups by gender, we found a
statistically significant difference between gender and de-
lay in diagnosis (male: <3 months in 46% of patients, 3—6
months in 32% of patients, 6—12 months in 15% patients,
and > 12 months in 7% of patients; female: <3 months
in 24% of patients, 3—6 months in 34% of patients, 6—12
months in 26% of patients, and > 12 months in 16% of
patients), with males more likely to be diagnosed earlier
than females (p<0.001, A=0.043) (Fig. S3").

In order to compare differing levels of treatment in pa-
tient groups distinguished by levels of disease activity,
therapy status was defined according to previously pu-
blished consensus definitions (15) as: no therapy, mini-
mal therapy (defined as <10 mg/day of prednisone and/or
1 mg/kg/day cyclophosphamide for 12 weeks; 1.25
mg/kg/day azathioprine for 12 weeks; 10 mg/week
methotrexate for 12 weeks; 1.5 gm/day mycophenolate
mofetil for 12 weeks), or more than minimal therapy
(anything greater than minimal therapy). Of 393 pa-
tients, 302 (76.8%) reported that they were on some
type of medication, with 115/393 patients (29.3%) on
minimal therapy and 187/393 patients (47.6%) on more
than minimal therapy, and 91/393 patients (23.1%)
were off therapy. We also found that with increasing
global illness activity, therapy correspondingly progres-
sed from no therapy to more than minimum therapy
(»<0.001, t=0.293) (Fig. 2).

DISCUSSION

The IPPF is the first organization to initiate a disease
registry for autoimmune bullous skin diseases. The
primary phase of recruiting participants and collecting
clinical data has begun, and planning for the collection
of corresponding biological samples is underway.
This report is the first analysis of clinical data obtained
since the initiation of the disease registry. The results are
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Fig. 2. Therapy regimen in relation to groups of global illness activity
(for details see text).
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consistent with several previously reported findings re-
garding PV: 1) greater female prevalence, 2) predominant
onset in the 5" decade of life, 3) predominant mucosal
involvement, 4) dermatologist as the primary disease
manager, and 5) autoimmune comorbidity profile. Pre-
viously unreported findings revealed in this study include:
1) gender differences relating to lesion location, delay in
diagnosis, and autoimmune comorbidities, 2) correlation
between disease activity and level of therapy, and 3)
correlation between disease activity and lesion location.

There have only been a handful of large scale (>100
patients) epidemiologic studies of PV. Most have shown
a greater female:male ratio ranging from 1.17:1 to
2.25:1 (3, 10-13, 20). To our knowledge, this study is
the largest dataset in PV published to date, and shows
an increased female prevalence of 2.54:1. The reasons
for the female preponderance in PV (and other autoim-
mune diseases) remain unclear. One factor contributing
to a female predominance in a disease registry such as
this may relate to a potential underrepresentation of
males participating in surveys, as has been previously
documented (13), leading to a participation bias. It is
known that women experience a more intense cellular
and humoral immune response than men, perhaps
rendering females more resistant to certain infections
(due to a more potent response to infectious agents),
but susceptible to higher rates of autoimmunity (20-22).
An estrogen hormonal environment preferentially sti-
mulates T-helper (Th) lymphocytes to secrete type 2
cytokines while androgens stimulate Th cells to produce
type 1 cytokines (21, 23), which may in part also con-
tribute to the female prevalence in a Th2-driven disease
such as PV (24). However, these associations are not
definitive; rheumatoid arthritis, which exhibits a greater
female prevalence, is characterized by a type 1 cytokine
profile, with disease being suppressed by estrogen, and
disease activity diminishing during pregnancy (21, 23).
Recently, increased attention is being given to the theory
that microchimerism may be responsible for the female
preponderance of autoimmune disease (25).

Recent studies have shown an estimated prevalence
of 7.6-9.4% of the population have an autoimmune di-
sease (19), and those individuals are at an increased risk
of developing a second autoimmune disease (18). The
pathogenetic mechanisms underlying the development
of two or more autoimmune diseases concurrently are
unknown. We surveyed patients to determine which,
if any, co-existing autoimmune diseases are reported
by PV patients. Overall, 15.5% of PV patients repor-
ted a co-existing autoimmune disease (mainly thyroid
disease). In a study published in 2011 by our group
(13), we found a similar percentage and distribution of
coexisting autoimmune diseases. Another study out of
Israel found a 6.3% co-existing autoimmune comorbi-
dity in patients with PV via reporting through patients’
dermatologists (26). In the present study, 88.5% of
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patients with a coexisting autoimmune disease were
female and 11.5% were male, while the composition
of the total PV patient population was 71.8% female
and 28.2% male. Therefore, not only are autoimmune
diseases more prevalent in women (20-22), our results
suggest that polyautoimmunity is significantly more
likely to be found in women. Of note, our study limited
the possible response to 10 predetermined autoimmune
diseases and patients were not able to input any other
autoimmune conditions. Furthermore, the order in which
autoimmune diseases presented was not determined.
Future surveys may benefit from the inclusion of a more
comprehensive list of co-existing autoimmune diseases
and also from documenting the temporal sequence that
multiple diseases present in individual patients. This
information may be useful to help establish possible
genetic and environmental links between diseases.

As in other studies (3, 11, 13), our data indicate that
patients overall exhibited more mucosal lesion activity
than cutaneous lesion activity. However, when patients
were separated by gender, we found that males were
skewed towards a more cutaneous lesion profile and
females towards a more mucosal lesion profile. The
reason for this difference is unclear. Autoantibody
profiles, as well as environmental factors and occu-
pational exposures, could potentially contribute to the
differences in lesion profiles between genders.

A considerable delay in diagnosing PV was reported
by the survey respondents. There may be a number of
contributing factors. Patients may not initially have ac-
cess to a dermatologist and the delay in diagnosis may
be due to the lack of knowledge of this rare disease in the
overall medical community. A 2008 study found that the
mean wait time to see a dermatologist was greater than
30 days (27) and an official diagnosis may not be made
on initial visits. Insurance may also play into an increase
or decrease in diagnosis time with longer wait times, or
higher refusal rates, for Medicaid insured patients com-
pared to Medicare and private insured patients and/or
insurers with low reimbursement rates (28). Of interest,
we found that males had a significantly shorter delay in
diagnosis than females. This seems counterintuitive, as
women tend to utilize health care services greater and
quicker than men (29, 30). A possible reason, based on
our clinical experience, may be that women feel more
comfortable with a female dermatologist and it has been
shown that wait times to see female dermatologists are
significantly longer than their male counterparts, some-
times more than 50% longer (28, 29). Female skewing
towards a mucosal only lesional profile may also be a
factor, since oral presentation of disease has been repor-
ted to delay diagnosis (31).

We observed a few discrepancies in this study that
arose when cross referencing individual patients’
answers to different questions. This identifies a general
problem when collecting subjective data from patients,
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where a lack of first hand clinical knowledge can lead
to misunderstandings and confusion. To diminish such
survey inconsistencies it may be helpful to conduct
real time interviews with patients, or have peer health
coaches (Pemphigus or Pemphigoid patients trained
and /or certified in disease management) follow-up
on each questionnaire. However, cost and time must
be considered. An alternative approach could involve
having patients’ physicians or a medically trained
professional fill out the questionnaire (hard copy or
electronic version) with/for them.

The majority of registry participants were from the
USA. Most promotional tools for the registry were
directed at the local U.S. population as the IPPF, while
promoting a worldwide reach, was established and is
based in the USA (however all materials were available
worldwide electronically and international interaction
between the IPPF and patients were made when re-
quested). Upon registering, participants were directed to
a clinical survey that was available in English and Spa-
nish languages. The internet was the major data collection
tool, although paper copy questionnaires were available
upon request to registry participants. Over time the IPPF
plans to increase resources devoted to capturing a more
global patient population for this registry.
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