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IMPORTANCE The association of pemphigus vulgaris and pemphigus foliaceus with comorbid
malignancies is yet to be firmly established.

OBJECTIVE To estimate the association between pemphigus and a wide range of nonhematologic
malignancies using one of the largest cohorts of patients with pemphigus to date.

DESIGN, SETTING, AND PARTICIPANTS For this cross-sectional study, we used the
computerized database of Clalit Health Services, the largest public health care provider
organization in Israel insuring 4.4 million individuals in the settings of general community
clinics, primary care and referral centers, and ambulatory and hospitalized health care. The
study included 1985 patients with pemphigus and 9874 control patients and was conducted
from January 2004 to December 2014.

MAIN OUTCOMES AND MEASURES The prevalence of 17 different solid malignancies was
compared between patients diagnosed with pemphigus and age-, sex-, and
ethnicity-matched control patients; χ2 and t tests were used for univariate analysis, and a
logistic regression model was used for multivariate analysis. The association was examined
following a sensitivity analysis that included only cases treated with long-term
pemphigus-specific medications (corticosteroids, immunosuppressants, or rituximab),
and following the adjustment for several confounding factors.

RESULTS Overall, the total sample included 11 859 eligible patients, of whom 1985 were
patients with pemphigus (mean [SD] age at presentation, 72.1 [18.5] years; 1188 women
[59.8%]). In patients with pemphigus compared with control patients, there was a greater
prevalence of esophageal cancers (0.4% vs 0.1%; odds ratio [OR], 2.9; 95% CI, 1.1-7.4) and
laryngeal cancers (0.6% vs 0.3%; OR, 2.0; 95% CI, 1.0-4.1). No significant associations
between pemphigus and other solid malignancies were observed. Estimates were not
altered significantly after controlling for comorbidities, health care overutilization,
immunosuppressive therapy, and other malignancy-specific risk factors (ie, smoking and
alcohol abuse in laryngeal cancer, gastroesophageal reflux disease in esophageal cancer).

CONCLUSIONS AND RELEVANCE Significant associations were observed between pemphigus
and solid malignancies of the larynx and the esophagus. Physicians treating patients with
pemphigus should be aware of these findings. Further observational studies are warranted
to establish this association in other cohorts.
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P emphigus is a rare intraepithelial autoimmune blister-
ing disease characterized by painful vesiculobullous
lesions on the skin and mucous membranes. It is

mediated by immunoglobulin G autoantibodies against both
desmoglein-3 and/or desmoglein-1, transmembrane glyco-
protein cadherins responsible for intercellular adhesion of
epidermal keratinocyte. These antibodies bind to keratino-
cyte desmosomes causing loss of cell-to-cell adhesion and blis-
ter formation through a process termed acantholysis, whether
by a direct effect on desmosomal adherens or by triggering
a cellular process that results in acantholysis.1,2 The progno-
sis for patients with pemphigus has greatly improved since the
introduction of corticosteroid therapy; nevertheless, pemphi-
gus remains a potentially life-threatening disease, with the risk
of death among pemphigus patients being 2-to-3-fold higher
than for the general population.3-5

The association of pemphigus vulgaris and foliaceus with
comorbid nonhematological malignancies is yet to be estab-
lished. In a recent German case-control study,6 pemphigus vul-
garis was found to be associated with oropharyngeal (odds
ratio [OR], 7.2; 95% CI, 2.7-19.9), gastrointestinal (OR, 2.6;
95% CI, 1.9-3.5), and colon (OR, 2.4; 95% CI, 1.6-3.6) cancers,
whereas pemphigus foliaceus was associated with nonmela-
noma skin cancer (OR, 2.5; 95% CI, 1.4-4.0). Ogawa et al7

reported that the prevalence of internal malignancies among
496 Japanese patients with pemphigus (5.0%) was higher
than expected in the general Japanese population (0.6%).
Lung cancer was the most frequent solid malignancy in this
study. It is noteworthy that no age- and sex-matched control
group was enrolled in this study.

Apart from these studies, the association of pemphigus
with solid tumors was not assessed systematically. The aim of
the current study was to estimate the association between
pemphigus and a broad range of solid tumors using one of the
largest cohorts of patients with pemphigus to date.

Methods
Study Design and Data Set
This study was designed as a cross-sectional retrospective
study using the computerized database of Clalit Healthcare
Services (CHS)—the largest managed-care organization in
Israel, serving a population of approximately 4 500 000 en-
rollers in 2016. Clalit Healthcare Services has a comprehen-
sive database with continuous real-time input from medical,
pharmaceutical, and administrative computerized operating
systems. The validity of diagnoses in this registry, which are
grounded on hospital and primary care physicians and spe-
cialists reports, has been shown to be reliable.8,9 This data-
base undergoes a consistent validation process by logistic
checks (such as comparing the diagnoses from various sources),
as well as by direct validation of the diagnoses by the treating
physicians. This study was approved by the institutional
ethics board of Ben-Gurion University and CHS. Informed con-
sent was not warranted because the data are anonymized and
because this is a noninterventional observational study that
does not require informed consent according to Israeli law.

Study Population and Covariate Factors
Cases were defined as having pemphigus when there was a
documented diagnosis of pemphigus at least twice in the medi-
cal records registered by a physician in the community or when
pemphigus had been registered in the diagnoses of discharge
letters from hospitals. Up to 5 control patients, who never were
diagnosed with pemphigus, were randomly selected for each
patient in the pemphigus cohort. The control group was ran-
domly selected from the list of CHS members matched to cases
regarding sex, age, and ethnicity, and thus sampling the gen-
eral population. Age matching was based on the exact year of
birth (1-year strata). Controls were ensured to be alive and con-
tributing data to CHS on the date of the diagnosis of the matched
case. A date of “pseudodiagnosis” was assigned to each con-
trol patient, which was the date of diagnosis of the matched case.

Data available from the CHS database included age, sex,
socioeconomic status (SES), and diagnoses of chronic diseases.
These diagnoses were extracted from the CHS registry on chronic
diseases, which is based on data from hospital and primary care
physicians’ reports and validated by primary physicians.

Outcome measures were adjusted for comorbidities as
determined using Charlson comorbidity index, excluding
the malignant component of this index, specifically meta-
static solid tumor, leukemia (acute or chronic), lymphoma,
and tumors without metastases.10 The Charlson index is a
weighted index reflecting the degree of comorbidity of a
patient by taking into account the number and severity of
comorbid conditions. It is a validated method of measuring
comorbidity that has been illustrated to be a sensitive pre-
dictor of prognosis.10 Charlson scores, based on the presence
or absence of 19 medical conditions, give a continuous score
which is then categorized into comorbidity scores of “none”
(0), “moderate” (1-2), and “severe” (>2). Outcome measures
were also adjusted for overutilization of health services, to
ensure that observed associations were not merely due to
increased ascertainment. Health care utilization was deter-
mined by the number of total visits per individual in the year
before the diagnosis of pemphigus in cases and “pseudodi-
agnosis” in controls. The outcome measures were further
adjusted for immunosuppressive treatment, which was
defined as the prescription of at least one of the following

Key Points
Question Is there an association between pemphigus and
solid malignancies?

Findings This large-scale population-based study of 1985 patients
with pemphigus revealed a statistically significant comorbidity
between pemphigus and 2 solid malignancies: esophageal and
laryngeal cancers. This association retained its statistical
significance following a multivariate and sensitivity analyses;
solid malignancies in other sites were not increased among
patients with pemphigus.

Meaning Clinicians should be aware of this association and
further research is warranted to establish this association
in other cohorts.
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agents for more than 6 months: azathioprine, mycopheno-
late mofetil, cyclophosphamide, and methotrexate.

Statistical Analysis
The distribution of sociodemographic and clinical factors was
compared between patients with and without pemphigus using
the χ2 test for sex and socioeconomic status, and the t test for
age. Logistic regression was then used to calculate ORs and 95%
CIs to compare cases and controls with respect to the speci-
fied malignancies. Homogeneity of ORs across strata was tested
using Breslow-Day and Tarone tests. The exact age matching
permitted the use of unconditional logistic regression.11 All
statistical analysis was performed using SPSS software,
version 23 (IBM Analytics).

Results
The total sample included 11 859 eligible patients, of whom 1985
were patients with pemphigus, and 9874 patients were age-,
sex-, and ethnicity-matched controls. The mean (SD) age at pre-
sentation of pemphigus was 72.1 (18.5) years, which is identi-
cal to the age of control patients at the date of their enrollment.
In all, 1188 cases (59.8%) were women, and a similar proportion
was seen in controls. The ethnic and the socioeconomic struc-
ture of the 2 groups was comparable. Comorbidity rates, mea-
sured by the Charlson index, were higher in cases, with 1059
patients (53.4%) having severe comorbidity compared with
4055 patients (41.1%) in the control group (P < .001). Lower rate
of smoking was registered in the pemphigus group (25.7%
vs 27.9%; P = .045) (Table 1).

In the pemphigus group compared with the control group,
there was a significantly higher prevalence of esophageal can-
cer (0.4% vs 0.1%; P = .02) and laryngeal cancer (0.6% vs 0.3%;
P = .04). The prevalence of the following malignancies did not
differ significantly between patients with pemphigus and their
matched control patients: cancers of pharynx, thyroid, colon
and rectum, pancreas, urinary bladder, brain and central
nervous system (CNS), bone, lung, prostate, stomach, liver and
bile ducts, kidney, cervix, and ovary (Table 2).

Table 2 presents the results of univariate and logistic re-
gression models and summarizes ORs for nonhematological
malignancies in patients with pemphigus across the entire
study sample. There was a 3-fold increase in the odds of esoph-
ageal cancer (OR, 2.9; 95% CI, 1.1-7.4) and a 2-fold increase in
the odds of laryngeal cancer (OR, 2.0; 95% CI 1.0-4.1) among
patients with pemphigus relative to control patients.

Adjusting for comorbidity did not remove the 2 significant
associations (Table 2). Interestingly, health care utilization rates
were higher in controls than in cases, with 71% of controls and
65% of cases having more than 12 consultations in the year be-
fore pemphigus diagnosis (Table 1). Adjustment for utilization
of health services led to the association between pemphigus
and laryngeal cancer being of borderline statistical signifi-
cance (adjusted OR, 1.9; 95% CI, 0.96-3.91), as well as to the
emergence of pemphigus as a protective factor for prostate
cancer (adjusted OR, 0.7; 95% CI, 0.52-1.00) (Table 2).

To confirm the association of pemphigus with esopha-
geal and laryngeal cancers, we further performed a multivar-
iate logistic regression model to control for putative confound-

ing factors. After controlling for demographic variables,
smoking, alcohol abuse, gastroesophageal reflux disease
(GERD), peptic ulcer disease, health care utilization, and co-
morbidities, pemphigus demonstrated a stronger indepen-
dent association with esophageal cancer (multivariate OR, 3.8;
95% CI, 1.16-12.31). GERD and alcohol abuse were also inde-
pendently associated with esophageal cancer (Table 3).
Adjusting for demographic variables, smoking, alcohol abuse,
GERD, health care utilization, and comorbidities revealed an
independent association between pemphigus and laryngeal
cancer (multivariate OR, 2.1; 95% CI, 1.03-4.30). Older age,
smoking, and alcohol abuse were also independently associ-
ated with esophageal cancer (Table 4).

Discussion
Our population-based large-scale study revealed an approxi-
mately 3-fold and 2-fold higher prevalence of esophageal and
laryngeal cancers, respectively, among patients with pemphigus
compared with the general population of similar age, sex, and
ethnicity. Conversely, no significant association was observed
between pemphigus and other nonhematological malignancies.

Table 1. Descriptive Characteristics of the Study Participants

Characteristic

Patients With
Pemphigus
(n = 1985)

Controls
(n = 9874) P Value

Age, y

Mean (SD) 72.1 (18.5) 72.1 (18.5) >.99

Median (range) 77.4 (0-103.0) 77.4 (0-103.1)

Male sex, No. (%) 797 (40.2) 3962 (40.1) .93

Ethnicity, No. (%)

Jewish 1805 (90.9) 8866 (89.8) .14

Arabs 180 (9.1) 1008 (10.2)

BMI, mean (SD) 27.7 (6.6) 27.9 (6.6) .36

Smoking, No. (%) 510 (25.7) 2758 (27.9) .045

Alcohol abuse, No. (%) 23 (1.2) 84 (0.9) .19

GERD, No. (%) 326 (16.4) 1496 (15.2) .15

Charlson comorbidity
score, No. (%)

None (0) 344 (17.3) 2636 (26.7) <.001

Moderate (1-2) 582 (29.3) 3183 (32.2) .01

Severe (≥3) 1059 (53.4) 4055 (41.1) <.001

Health care utilization,
No. (%)

0 Visits 286 (14.4) 770 (7.8) <.001

1-12 Visits 411 (20.7) 2094 (21.2) .25

≥13 Visits 1288 (64.9) 7010 (71.0) <.001

SES, No. (%)

Low 634 (31.9) 3249 (32.9) .39

Intermediate 830 (41.8) 4263 (43.2) .25

High 423 (21.3) 2217 (22.5) .24

Abbreviations: BMI, body mass index (calculated as weight in kilograms
divided by height in meters squared); GERD, gastroesophageal reflux disease;
SES, socioeconomic status.

Pemphigus and Solid Cancers Original Investigation Research

jamadermatology.com (Reprinted) JAMA Dermatology April 2018 Volume 154, Number 4 437

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

http://www.jamadermatology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2017.6334


Our findings are coherent with a recent case-control study6

that suggested that pemphigus vulgaris was found to be as-
sociated with gastrointestinal cancers. The diagnosis code of
the latter includes, among other, all malignant tumors of the
esophagus. Nevertheless, the reported association of pemphi-
gus with colon and oropharyngeal cancers was not repro-
duced in our study. Of note, the findings of the study above
were extracted solely from a univariate analysis without ad-
justing for putative confounding factors which may influ-
ence the outcomes reported.6 The effect of various genetic and
geographic factors may also contribute to the differences be-
tween the studies. However, the 2.3-fold larger sample size,
the adjustments for multiple confounders, and the existence
of biological plausibility12 argue in favor of our findings.

The interpretation of the existence of pemphigus and
laryngeal or esophageal cancer in a single individual has not
been fully elucidated. However, it is apparent that both the
laryngeal and esophageal mucosae can be involved in the
course of pemphigus vulgaris,13-16 as both express desmo-
glein 3, the main autoantigen implicated in the pathogenesis
of the disease.17 The putative mechanism underlying this
relationship relies heavily on the temporal sequence of the
diagnoses (whether the malignancy preceded or followed
pemphigus). It can be alleged that malignant tumors may
induce tissue damage and morphological alterations in the
epithelial surface antigens of the laryngeal and esophageal
mucosae. Hence, certain antigens that were previously con-
cealed from the immune system become exposed, thus
inducing a secondary autoimmune response, a concept
known as “epitope spreading phenomenon.”18 On the other
hand, chronic and persistent inflammation in these tissues,
as a result of the activity of pemphigus, may eventually con-

tribute to the development of carcinogenesis and neoplasia19

via inducing proneoplastic mutations, resistance to apopto-
sis, and environmental changes such as stimulation of
angiogenesis.19-21 Much of the understanding of the associa-
tion between chronic inflammation and cancer was illus-
trated through the association between chronic inflamma-
tory bowel diseases and the increased risk of colon
carcinoma.22 The hypothesis that immunosuppressive
agents may have triggered malignancy23 was refuted by the
multivariate analysis indicating that pemphigus was associ-
ated with these malignancies independently of treatment
with immunosuppressive therapy. Further studies shedding
light on the cumulative incidence of these malignancies
among pemphigus patients are highly warranted to better
understand the mechanism of the coexistence of pemphigus
with these cancers.

The significant association of increasing age with laryngeal
cancer in our study population accords with the increasing trend
for internal malignancies with aging among Japanese patients
with pemphigus.7 A similar pattern was not detected among
patients with bullous pemphigoid in the same study.7

Strengths
Our study is a large, population-based study of an uncommon
condition that enables reasonably precise estimation of preva-
lence rates which have otherwise been unavailable. Thus, it is
less susceptible to selection bias than other study designs. The
large size of the data set gives sufficient power to exclude chance
as the basis for the positive associations observed. We used one
of the largest cohorts of patient with pemphigus reported so far,
overcoming one of the main hindrances in the research of
pemphigus, as the lack of large-scale clinical data are a major

Table 2. The Association Between Pemphigus and Nonhematologic Malignancies

Cancer

No. (%)

OR (95% CI)
Univariate
P Value

Adjusted OR
(95% CI)a

Adjusted OR
(95% CI)b

Pemphigus
(n = 1985)

Controls
(n = 9874)

Esophagus 7 (0.4) 12 (0.1) 2.91 (1.14-7.40) .02 2.72 (1.06-6.98) 2.82 (1.10-7.23)

Larynx 11 (0.6) 27 (0.3) 2.03 (1.01-4.10) .04 1.96 (0.99-3.98) 1.92 (0.96-3.91)

Pharynx 9 (0.5) 40 (0.4) 1.12 (0.54-2.31) .76 1.03 (0.49-2.14) 1.07 (0.52-2.22)

Thyroid 13 (0.7) 47 (0.5) 1.38 (0.74-2.55) .31 1.41 (0.76-2.63) 1.23 (0.66-2.29)

Colorectal 75 (3.8) 399 (4.0) 0.93 (0.73-1.20) .59 0.83 (0.64-1.07) 0.88 (0.68-1.13)

Pancreas 7 (0.4) 35 (0.4) 1.00 (0.44-2.24) .99 0.94 (0.42-2.14) 0.98 (0.43-2.22)

Urinary bladder 24 (1.2) 157 (1.6) 0.76 (0.49-1.17) .21 0.64 (0.42-0.99) 0.70 (0.45-1.08)

Brain and CNS 6 (0.3) 28 (0.3) 1.01 (0.44-2.58) .89 1.11 (0.46-2.71) 1.02 (0.42-2.48)

Bone 2 (0.1) 13 (0.1) 0.77 (0.17-3.39) .72 0.63 (0.14-2.83) 0.61 (0.14-2.75)

Lung 17 (0.9) 119 (1.2) 0.71 (0.43-3.39) .14 0.64 (0.38-1.07) 0.67 (0.40-1.12)

Prostate 43 (2.2) 268 (2.7) 0.79 (0.57-1.10) .16 0.69 (0.50-0.97) 0.72 (0.52-1.00)

Uterus 7 (0.4) 47 (0.5) 0.74 (0.33-1.64) .46 0.75 (0.34-1.68) 0.68 (0.30-1.51)

Stomach 12 (0.6) 68 (0.7) 0.88 (0.47-1.62) .68 0.83 (0.45-1.55) 0.83 (0.45-1.55)

Liver and
bile ducts

3 (0.2) 27 (0.3) 0.55 (0.17-1.82) .32 0.44 (0.13-1.47) 0.52 (0.16-1.73)

Kidney 13 (0.7) 77 (0.6) 0.84 (0.47-1.51) .56 0.71 (0.39-1.30) 0.76 (0.42-1.37)

Cervix 1 (0.1) 16 (0.2) 0.31 (0.04-2.34) .23 0.35 (0.05-2.64) 0.29 (0.04-2.22)

Ovary 8 (0.4) 27 (0.3) 1.48 (0.67-3.25) .33 1.41 (0.64-3.13) 1.42 (0.64-3.14)

Abbreviations: CNS, central nervous
system; OR, odds ratio.
a Adjusted for Charlson score not

including malignant diseases.
b Adjusted for health care utilization.
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impediment to a better understanding of pemphigus associa-
tions and comorbidities. The existence of ascertainment bias was
ruled out when our outcome measures reproduced following
the adjustment for overutilization of health care system. The
probability of misdiagnosis of paraneoplastic pemphigus is
highly unlikely because the diagnosis of pemphigus is clearly
differentiated from the latter by International Classification
of Diseases, Ninth Revision, codes. Moreover, paraneoplastic
pemphigus is a highly rare condition occurring mainly in
conjunction with non–Hodgkin lymphoma and chronic
lymphocytic leukemia, and less frequently with nonhemato-
logical solid tumors.24,25

Limitations
The study limitations include the lack of data concerning the
immunopathological subtype, clinical characteristics, and se-
verity of pemphigus, as well as the precise histological type

of each cancer. Owing to the cross-sectional design of the study,
limited conclusions should be drawn regarding a causal asso-
ciation between the entities.12 The use of routinely collected
data did not enable us to validate the diagnoses directly;
however, we believe it is unlikely that important misclassifi-
cation will have meaningfully affected our findings. The
diagnoses of both pemphigus and malignancies in our study
is of reliable validity, because pemphigus in Israel is diag-
nosed in secondary and tertiary care facilities, relying on skin
biopsies, direct and indirect immunofluorescence,26 and
because the chronic diseases registry of CHS is cross-linked
with the Israel National Cancer Registry.

Conclusions
Significant associations were observed between pemphigus
and solid malignancies of the larynx and the esophagus.
Physicians treating patients with pemphigus should be aware
of this association. Further prospective studies are necessary
to confirm these associations in other cohorts as well.
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Smoking 2.32 (1.16-4.64) .02

Alcohol abuse 11.69 (1.20-113.63) .03

Immunosuppressive therapy 0.415 (0.05-3.18) .40

Health care utilization 1.01 (0.99-1.02) .16

Charlson comorbidity score,
without malignancy

0.91 (0.76-1.09) .30

Abbreviations: GERD, gastroesophageal reflux disease; OR, odds ratio.
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NOTABLE NOTES

Hulusi Behçet—A Life of Passion and Endeavor in Dermatology
Aria Shakeri, HBSc

Hulusi Behçet, the famous Turkish dermatologist, was born on Febru-
ary 20, 1889, in Istanbul.1 He endured a difficult and gloomy childhood
during which he lost his mother and also experienced insomnia, colitis,
and angina pectoris, resulting in him growing up to be an introverted
man.1 He undertook his primary education in Damascus; he was taken
there because of his father’s business affairs. In 1906 and at the age of
16, he started his medical studies in the Kuleli Military Medical School,
graduating in 1910.2 Dr Behçet then undertook specialist training in der-
matology and venereal diseases at Gülhane Military Hospital until 1914.3

During the First World War (1914-1918), he served as a dermatovenere-
ologist in the Edirne Military Hospital. After the war, he traveled to Eu-
rope to further his training and had stays in Berlin and Budapest. How-
ever, he soon returned to Turkey and in 1923 was appointed the head
physician of Hasköy Venereal Diseases Hospital.2 Later, he established
the department of dermatology and venereology in the University of Is-
tanbul and served as its head until 1947.3

Dr Behçet was a prolific academician who published more than 100
articles in various national and international meetings and was also known
for his frequent travels to forge academic collaborations.

Today, he is widely known in the medical community because of the
disease that bears his name. It was his longstanding relationship with 3
patients with complicated illnesses that led to Behçet’s brilliant idea of
a single clinical entity being responsible for the seemingly unrelated find-
ings. He connected the major observations of aphthous ulcers of mouth
and genitalia to the ophthalmologic inflammatory findings and synthe-
sized them as a new disorder.1 In 1936, he first reported these ideas in a

meeting and a year later published them in the journal Dermatolo-
gische Wochenschrift.3 Soon, clinicians from across the world reported
findings and observations consistent with Behçet’s ideas. In 1947 dur-
ing the International Geneva Medical Congress, Professor Mirschner
(from the Zurich Faculty of Medicine) requested that the disease entity
be named “Morbus Behçet.”1 Today, Behçet disease is recognized as a
vasculitic disorder with protean manifestations that can even affect the
joints, brain, and the gastrointestinal system.

In addition, Behçet produced pioneering work in the fields of para-
sitosis, fig dermatitis, and leishmaniasis and also started the first der-
matovenereology journal of Turkey.1 One of his most important contri-
butions to Turkish dermatology was the publication (in 1940) of the
monograph “Clinical and Practical Syphilis, Diagnosis and Related Der-
matoses,” in which he meticulously described various aspects of syphilis.2

Behçet died from a sudden myocardial infarction on March 8, 1948.
The scientific community remembers him for his intellectual curiosity,
academic proficiency, and clinical brilliance.
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