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Conjunctival Biopsy Site in Mucous Membrane
Pemphigoid
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STEPHEN B. KAYE
� PURPOSE: To investigate if there is an association be-
tween the location of the conjunctival biopsy site
(lesional, perilesional, or nonaffected) and the result of
the direct immunofluorescence (DIF) test in patients
with suspected mucous membrane pemphigoid (MMP)
involving the ocular surface.
� DESIGN: Retrospective case series.
� METHODS: Records of patients with clinically suspected
ocular MMP were reviewed to determine the location of
the conjunctival biopsy. Conjunctival biopsy locations
were defined as ‘‘lesional,’’ ‘‘perilesional,’’ and ‘‘nonaffected’’
conjunctiva. The DIF was considered positive when there
was deposition of at least 1 of either IgM, IgG, IgA, or C3
at the basement membrane of the specimen; nondiagnostic
when only fibrinogen was found at the same location; and
negative when none of these features were present.
� RESULTS: The records of 41 patients were analyzed. Of
these, 32 were eligible to be included in the study. Bi-
opsies were lesional in 22% of cases (7/32), perilesional
in 22% (7/32), and from nonaffected conjunctiva in
56% (18/32). DIF results were positive in 14% of
lesional biopsies, in 86% of perilesional biopsies, and in
17% of those from nonaffected conjunctiva (P [
.003). Perilesional biopsies gave higher positive DIF
than lesional biopsies (P [ .029).
� CONCLUSIONS: Perilesional conjunctival biopsies are
associated with an increase in positive DIF results. These
results support the need to sample perilesional conjunc-
tival tissue in patients with suspected MMP. (Am J
Ophthalmol 2020;216:1–6. � 2020 Elsevier Inc. All
rights reserved.)

M
UCOUSMEMBRANE PEMPHIGOID (MMP) IS A RARE

systemic immune-mediated disease that can
affect several mucous membranes including the
r publication Jan 30, 2020.
Department of Ophthalmology, Royal Liverpool University
verpool, United Kingdom (G.C., V.R., N.M., D.B., K.I.,
S.B.K.); Department of Eye and Vision Science, Institute
nd Chronic Disease, University of Liverpool, Liverpool,
gdom (V.R., S.B.K.); Department of Oral Medicine,
niversity Dental Hospital, Liverpool, United Kingdom
.); and External Eye Disease Service, Moorfields Eye
ndon, United Kingdom (S.A.).
to Giulia Coco, Department of Ophthalmology, Royal
niversity Hospital, 7 Prescot St, Liverpool L7 8XP, United
mail: giuliacoco@hotmail.it

36.00
g/10.1016/j.ajo.2020.01.033

© 2020 ELSEVIER INC. A
oral cavity, eye, nose, respiratory tract, and gastrointestinal
tract. Ocular involvement presents as a chronic, relapsing-
remitting bilateral cicatrizing conjunctivitis with progres-
sive conjunctiva fibrosis, symblepharon formation, loss of
the fornices, and entropion. This may lead to corneal ulcer-
ation and opacification with loss of vision that can cause
bilateral blindness in 20% of cases.1–4 MMP is
characterized by the presence of autoantibodies that
recognize and react against antigens expressed at the
basement membrane zone (BMZ) in the epithelial-
subepithelial junction of mucous membranes,5 and this
autoimmune reaction leads to inflammation and subse-
quent scarring of the involved areas.
The diagnosis of MMP involves a combination of clin-

ical, histologic, and immunopathologic features.6 The first
international consensus onMMP concluded that both clin-
ical findings and direct immunopathology results are essen-
tial to establish a diagnosis of MMP.6 A direct
immunofluorescence (DIF) test is considered the gold stan-
dard for the diagnosis of MMP.6 DIF is able to detect depo-
sition of immunoglobulins (IgG, IgA, and/or IgM) and/or
complement (C3) in the epithelial BMZ.6 It has a reported
sensitivity of 70%-80%.7–11 Although repeated and the
simultaneous sampling of several sites has been advocated
to increase the diagnostic sensitivity of DIF,12,13 it would
be preferable to avoid repeated biopsies of the conjunctiva
and to therefore increase the yield of the initial biopsy.
Although it is well established that in cases of oral and/or

skin involvement, biopsies should be taken from perile-
sional sites,6 it is not known whether the same applies in
cases of ocular involvement. In addition, it is not clear
which area of the ocular surface should be sampled, partic-
ularly as sensitivity of DIF test performed in conjunctival
biopsies can be as low as 30%.14 It has been suggested
that this reflects differences in the reactivity of conjunc-
tival samples to immunofluorescence testing.15 The pur-
pose of our study was to evaluate if there was an
association between the location of the conjunctival biopsy
(lesional, perilesional, or nonaffected) and the DIF result.
METHODS

WE CONDUCTED A RETROSPECTIVE ANALYSIS OF PATIENTS

with clinically suspected MMP who underwent
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TABLE 1. Demographics and Clinical Details of the Study
Population at Baseline

Age (y), mean 6 SD 72 6 12

Sex

Male 10 (31%)

Female 22 (69%)

Clinical signs

Conjunctival fibrosis and/or fornix

shortening

10 (31%)

Conjunctival cicatrization 14 (44%)

Symblepharon 16 (50%)

Corneal neovascularization,

epitheliopathy, and/or scarring

11 (34%)

Cicatricial blepharitis and trichiasis 9 (28%)

Extraocular involvement

Oral mucosa 9 (28%)

Skin 2 (6%)
conjunctival biopsy from March 2014 to February 2019 at
The Royal Liverpool University Hospital, Liverpool,
United Kingdom. Patients were considered to have suspect
MMP based on clinical judgment, when various combina-
tions of conjunctival fibrosis, fornices shortening,
conjunctival cicatrization, symblepharon, corneal neovas-
cularization, corneal scarring, cicatricial blepharitis, entro-
pion, and trichiasis were present. A note was also made of
patients who had reported oral signs and/or symptoms and
were assessed in the Department of Oral Medicine, Liver-
pool University Dental Hospital. The ocular surface loca-
tion of the conjunctival biopsy was reported in the
patients’ electronic charts. Location of the conjunctival
samples was defined as ‘‘lesional’’ when the sample was
taken from a well-defined area of conjunctival scarring or
symblepharon, ‘‘perilesional’’ when the sample was taken
from an area of clinically uninvolved conjunctiva adjacent
to a lesion, and ‘‘nonaffected’’ when the sample was taken
from a nonaffected distant area, either from forniceal con-
junctiva or bulbar conjunctiva. Conjunctival biopsies were
performed in the operating theatre under local anesthesia
[topical Minims proxymetacaine hydrochloride 0.5% w/v,
eye drop solution (Bausch&Lomb, Dublin, Ireland), and
subconjunctival lidocaine 2% (Hameln Pharmaceuticals
Ltd, Gloucester, UK)]. The size of conjunctival biopsy
was not specified in patients’ charts. Samples were placed
in Michel’s transport medium (Viapath, London, UK)
and sent to the St. John’s Institute of Dermatology in
London for further analysis. All conjunctival samples
were analyzed using direct immunofluorescence to detect
the deposition of IgM, IgG, IgA, and C3 at the BMZ.12 Re-
sults of the direct immunofluorescence analysis were
labeled as ‘‘positive’’ when there was deposition of at least
1 of either IgM, IgG, IgA, or C3 at the basement membrane
of the specimen; ‘‘nonspecific’’ when only fibrinogen was
found at the same location; and ‘‘negative’’ when none of
these features were present. Positive results were also
considered to be diagnostic, while both nonspecific and
negative results were nondiagnostic. The study was
approved by the Institutional Review Board. Statistical
analysis was performed using the Fisher exact test to detect
a difference between diagnostic (positive) and nondiagnos-
tic (nonspecific and negative) results according to sample
location (lesional, perilesional, and nonaffected conjunc-
tiva). Data are presented as mean 6 standard deviation
(SD). A P value of <.05 was considered statistically signif-
icant. Bonferroni correction for multiple comparisons was
applied when appropriate.
RESULTS

THE RECORDS OF 41 PATIENTSWHOUNDERWENT CONJUNC-

tival biopsy for suspect MMP were available for analysis.
Mean age at the time of the biopsy was 74 6 12.1 years
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and 27 patients (66%) were female. Of the 41 patients, 9
were excluded from the study because no information was
available on the location of the biopsy or because no
epithelium was present in the specimen. A total of 32 pa-
tients were included in the analysis. The 32 patients
analyzed (22 female) had a mean age of 72 6 12 years.
Nine patients also had oral symptoms, of whom 6 also
had oral DIF biopsies. The demographics and baseline clin-
ical details of the study population are shown in Table 1.
Biopsies were lesional in 22% of patients (7/32), perile-
sional in 22% (7/32), and from nonaffected conjunctiva
in 56% (18/32). Of these, 19% were from the bulbar con-
junctiva and 37% from the inferior forniceal conjunctiva.
Overall, 10 of 32 (31%) biopsies gave a positive DIF test
(3 of these patients also had an oral biopsy, which gave a
positive DIF result in 1 case and negative DIF result in
the remaining 2). Thirteen of the 32 patients (41%) had
a nonspecific DIF result and 9 of 32 (28%) a negative
DIF result. Of these 22 patients, 3 also had an oral biopsy
and these all gave a negative DIF result.
Results from lesional biopsieswere positive in 14%of cases

(1/7), nonspecific in 57% (4/7), and negative in 29% (2/7).
Perilesional biopsies were positive in 86% of cases (6/7) and
nonspecific in 14% (1/7); nonewere negative. Biopsies taken
from areas of nonaffected conjunctiva were positive in 17%
(3/18) (17% for bulbar conjunctiva and 17% from forniceal
conjunctiva), nonspecific in 44% (8/18) (50% of bulbar
conjunctival samples and 42%of forniceal conjunctival sam-
ples), and negative in 39% (7/18) (33% and 42% for the
bulbar and forniceal conjunctiva, respectively).
There was a significant difference in DIF from samples

taken from lesional, perilesional, andnonaffected conjunctiva
(P¼ .003) (Table 2). DIF from perilesional biopsies was more
informative than from lesional sites (P ¼ .029) (Table 2).
After a mean follow-up of 1.93 6 1.4 years 6 patients

were diagnosed as non-MMP, while the remaining 26
AUGUST 2020OPHTHALMOLOGY



TABLE 2. Data on Direct Immunofluorescence Results Detailed for Biopsy Site and Biopsy Result

Biopsy Site

Suspected MMP at the Time of Biopsy

Positive Nonspecific Negative

Overall (n ¼ 32) 10/32 (31%) 13/32 (41%) 9/32 (28%)

Lesional (n ¼ 7) 1/7 (14%) 4/7 (57%) 2/7 (29%) P ¼ .003

Perilesional (n ¼ 7) 6/7 (86%) 1/7 (14%) 0/7 (0%)

Nonaffected conjunctiva (n ¼ 18) 3/18 (17%) 8/18 (44%) 7/18 (39%)

Biopsy Site

Definite/Suspected MMP After Follow-up

Positive Nonspecific Negative

Overall (n ¼ 26) 10/26 (38.5%) 10/26 (38.5%) 6/26 (23%)

Lesional (n ¼ 6) 1/6 (17%) 3/6 (50%) 2/6 (33%) P ¼ .002

Perilesional (n ¼ 6) 6/6 (100%) 0/6 (0%) 0/6 (0%)

Nonaffected conjunctiva (n ¼ 14) 3/14 (21.5%) 7/14 (50%) 4/14 (28.5%)

MMP ¼ mucous membrane pemphigoid.

The top half of the table refers to the whole study population (n ¼ 32) and the bottom half refers to the analysis of patients (n ¼ 26) who were

still considered to be affected by MMP after follow-up, either definite or suspect MMP. Data are presented as proportions and percentages.

Fisher exact test P values are shown.
patients were still considered to have MMP. The diagnosis
was made when an alternative cause of cicatricial conjunc-
tivitis was considered to potentially explain the clinical
ocular findings. Patients in whom no alternative diagnosis
could be made were still considered to be affected
by MMP and these latter cases were defined as either defi-
nite MMP, if the DIF test confirmed the diagnosis, or
suspected MMP, if DIF result was negative. One patient
in the suspect MMP group had lichen planus of the mouth
and 1 patient had Bowen disease of the skin. Analysis in
this group of patients showed that overall, of 26 biopsies,
10 were positive (38.5%), 10 nonspecific (38.5%), and 6
negative (23%). Lesional biopsies were positive in 1 of 6
cases (17%) and either nonspecific (3 of 6) or negative (2
of 6) in 5 of 6 (83%). Perilesional biopsies were positive
in 6 of 6 cases (100%) and biopsies from nonaffected con-
junctiva were positive in 3 of 14 (21.5%) and either
nonspecific (7/14) or negative (4/7) in 11 of 14 (78.5%)
(P ¼ .002) (Table 2 and Figure).
DISCUSSION

WE INVESTIGATED THE ASSOCIATION BETWEEN THE SITE OF

conjunctival biopsy and the DIF result in patients with
clinically suspected MMP. Although there is good evi-
dence of the need for perilesional biopsy in patients with
MMP with oral and/or skin involvement, this has not
been investigated in biopsies from the conjunctiva of pa-
tients with ocular involvement.6 Results from our study
support the need to sample perilesional conjunctival tissue
in patients with suspected MMP in order to increase the
sensitivity of DIF on conjunctival samples. The current
VOL. 216 MUCOUS MEMBRANE PEMPHIGOID
diagnosis of MMP is based on the first international
consensus criteria, according to which both clinical find-
ings and direct immunopathology results are essential to
establish the diagnosis.6 Although it is recognized that
DIF has limited sensitivity and specificity in MMP,4,6 it
provides useful diagnostic information to aid an appro-
priate management plan. Oral mucosa and skin biopsies
have been shown to have on average 70%-80% DIF-
positive results.9,10,16 In contrast, results from conjunctival
samples are lower compared to other sites and also vary
widely both within and between studies, from 30% to
80%.12,14,17,18 Since it is well accepted that extraocular
sites biopsies have higher sensitivity to detect the disease,
in cases of MMP with extraocular involvement, biopsies
should be taken from a nonocular site.6 When there are
only ocular manifestations, it has been suggested that the
diagnosis of MMP should be made, even in the absence
of a positive DIF result, when clinical signs are strongly sug-
gestive of the disease and other causes of cicatricial
conjunctivitis have been excluded.4,19,20

It has been suggested that one of the reasons why the DIF
test sensitivity is lower in conjunctival tissue is that the
conjunctiva might react differently with DIF.15 We would
suggest that this low rate of positive results may reflect a
mixture of conjunctival samples taken from different ocular
surface locations. In addition, inflammatory nonspecific re-
sults, such as the presence of a fibrinogenous band at the
basement membrane zone, have been reported with higher
frequencies in conjunctival samples and have also been re-
ported to be a normal finding in conjunctival specimens.21

The highest percentage of DIF-positive results in conjunc-
tival samples has been reported by Thorne and associates,12

in a large retrospective study conducted in 2004. They
found a positive DIF result of approximately 80%,
3AND CONJUNCTIVAL BIOPSY
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FIGURE. Graphs showing percentages of diagnostic (positive) vs nondiagnostic (nonspecific and negative) results in lesional, perile-
sional, and nonaffected conjunctival biopsies. (A) Results refer to the whole study population analyzed (n[ 32). (B) Results refer to
the analysis of patients who were still considered to be affected by mucous membrane pemphigoid after a mean follow up of 1.93 ± 1.4
years (n [ 26). Fisher exact test P values are shown in the graph. Bonferroni corrected P values for multiple comparisons when
appropriate.
collecting the specimen from the inferior forniceal con-
junctiva of an affected eye, but unfortunately they did
not specify whether they were taken from lesional, perile-
sional, or nonaffected areas.12

Although simultaneous multiple biopsies are suggested
to increase the sensitivity of DIF results,13 a recent study
by Shimanovich and associates showed that more than
30% of simultaneous multiple biopsies presented with
discordant results. This means that different areas collected
from the same patient and at the same time reacted differ-
ently using DIF. It can be argued that these findings were
due to poor biopsy site selection, either too close or too
far from a lesional area, or due to an uneven distribution
of mucosal autoantibodies.13 The inflammatory process in
lesional areas might alter the immunoreactants and
although it is considered that autoantibodies potentially
involve the entire body’s mucosa,11 they may be absent at
distant sites.13 DIF results might be more variable on the
basis of sample location than previously thought and a
4 AMERICAN JOURNAL OF
single negative DIF result cannot exclude MMP.13 Though
repeated sampling has therefore been advocated,12,13 it
would be preferable to avoid repeated conjunctival injury
and maximize the yield of the biopsy.
In our study, DIF sensitivity was 31%, which is on the

low side of that reported in the literature. This, however,
increased to 38% after having excluded patients who
were revealed not to have MMP on the follow-up. One of
the explanations for our percentage might be that most of
our conjunctival biopsies were taken from nonaffected
areas, thus probably including areas with absence of auto-
antibodies. We acknowledge that 1 of the limitations of
our study is that it is a retrospective analysis and has a small
sample size, and we cannot exclude that more MMP pa-
tients were in the group that received perilesional biopsies
by chance. Nevertheless, at the time of biopsy all patients
had the same pretest probability of being positive to the
DIF test, which would support the findings. Thus far, only
1 study has compared the DIF result with the biopsy site
AUGUST 2020OPHTHALMOLOGY



in ocular MMP. Mehra and associates15 reported that while
there were no differences in the presence of IgA, IgM, C3,
and fibrinogen between lesional and nonlesional conjunc-
tival biopsies, the sensitivity of IgG, which is the most com-
mon finding in MMP,22–24 was double in nonlesional
samples compared to lesional ones, reaching values of
around 40%.15 Although they did not compare perilesional
and lesional and nonlesional sites, this does point to the
importance of the biopsy site in determining the DIF test
result.15 Ocular MMP is a systemic disease, and extraocular
involvement can affect more than 80% of cases at the time
of diagnosis.12 There is multiple evidence to support the
need for systemic immunosuppression treatment25–28 in
patients with MMP, and therefore DIF results have
important clinical implications in patient management.20

Labowsky and associates reported that patients with nega-
tive DIF results were less likely to receive systemic immu-
nosuppressive drug therapy and had, on average, shorter
follow-up time.20 This is an important observation that un-
derlies the need to improve detection of a positive DIF
result and thus provide optimal care for these patients. In
conclusion, we found that perilesional conjunctival bi-
opsies in ocular MMP patients increase the sensitivity of
DIF testing. The findings of our study would support a
VOL. 216 MUCOUS MEMBRANE PEMPHIGOID
recommendation that, in patients with clinically suspected
MMP, biopsies should be taken from perilesional sites.
CRediT AUTHORSHIP CONTRIBUTION
STATEMENT

GIULIA COCO: CONCEPTUALIZATION, METHODOLOGY,

Formal analysis, Investigation, Data curation, Visualiza-
tion, Writing - original draft, Writing - review & editing.
Vito Romano: Conceptualization, Methodology, Writing
- review & editing. Nardine Menassa: Investigation,
Writing - review& editing.Davide Borroni: Investigation,
Writing - review & editing. Katja Iselin: Investigation,
Writing - review & editing. Daniel Finn: Investigation,
Data curation, Writing - review & editing. Gustavo S.
Figueiredo: Investigation, Writing - review & editing.
Filofteia Tacea: Investigation, Writing - review & editing.
Elizabeth Anne Field: Methodology, Writing - review &
editing. Sajjad Ahmad: Methodology, Writing - review
& editing. Stephen B. Kaye: Conceptualization, Method-
ology, Writing - review & editing, Supervision.
FUNDING/SUPPORT: NONE. FINANCIAL DISCLOSURES: NO FINANCIAL DISCLOSURES. ALL AUTHORS ATTEST THAT THEY MEET
the current ICMJE criteria for authorship.
REFERENCES

1. SawVPJ, Dart JKG, Rauz S, et al. Immunosuppressive therapy
for ocular mucous membrane pemphigoid strategies and out-
comes. Ophthalmology 2008;115(2):253–261.

2. Williams GP, Radford C, Nightingale P, Dart JKG, Rauz S.
Evaluation of early and late presentation of patients with
ocular mucous membrane pemphigoid to two major tertiary
referral hospitals in the United Kingdom. Eye (Lond) 2011;
25(9):1207–1218.

3. Hardy KM, Perry HO, Pingree GC, Kirby TJ. Benign mucous
membrane pemphigoid.Arch Dermatol 1971;104(5):467–475.

4. Dart JK. The 2016 Bowman Lecture Conjunctival curses:
scarring conjunctivitis 30 years on. Eye (Lond) 2017;31(2):
301–332.

5. Bystryn J-C, Rudolph JL. Pemphigus. Lancet 2005;366(9479):
61–73.

6. Chan LS, Ahmed AR, Anhalt GJ, et al. The first interna-
tional consensus on mucous membrane pemphigoid: defini-
tion, diagnostic criteria, pathogenic factors, medical
treatment, and prognostic indicators. Arch Dermatol 2002;
138(3):370–379.

7. Bean SF. Cicatricial pemphigoid. Immunofluorescent studies.
Arch Dermatol 1974;110(4):552–555.

8. Rogers RS, Perry HO, Bean SF, Jordon RE. Immunopathology
of cicatricial pemphigoid: studies of complement deposition. J
Invest Dermatol 1977;68(1):39–43.
9. Rogers RS, Van Hale HM. Immunopathologic diagnosis of
oral mucosal inflammatory diseases. Australas J Dermatol
1986;27(2):51–57.

10. Helander SD, Rogers RS. The sensitivity and specificity of
direct immunofluorescence testing in disorders of mucous
membranes. J Am Acad Dermatol 1994;30(1):65–75.

11. Sano SM, Quarracino MC, Aguas SC, et al. Sensitivity of
direct immunofluorescence in oral diseases. Study of 125
cases. Med Oral Patol Oral Cir Bucal 2008;13(5):E287–E291.

12. Thorne JE, Anhalt GJ, Jabs DA. Mucous membrane pemphi-
goid and pseudopemphigoid. Ophthalmology 2004;111(1):
45–52.

13. Shimanovich I, Nitz JM, Zillikens D. Multiple and repeated
sampling increases the sensitivity of direct immunofluores-
cence testing for the diagnosis of mucous membrane pemphi-
goid. J Am Acad Dermatol 2017;77(4):700–705.e3.

14. Goldich Y, Ziai S, Artornsombudh P, et al. Characteristics of
patients with ocular cicatricial pemphigoid referred to major
tertiary hospital. Can J Ophthalmol 2015;50(2):137–142.

15. Mehra T, Guenova E, Dechent F, et al. Diagnostic relevance
of direct immunofluorescence in ocular mucous membrane
pemphigoid. J Dtsch Dermatol Ges 2015;13(12):1268–1274.

16. Oyama N, Setterfield JF, Powell AM, et al. Bullous pemphi-
goid antigen II (BP180) and its soluble extracellular domains
are major autoantigens in mucous membrane pemphigoid:
the pathogenic relevance to HLA class II alleles and disease
severity. Br J Dermatol 2006;154(1):90–98.
5AND CONJUNCTIVAL BIOPSY

http://refhub.elsevier.com/S0002-9394(20)30051-9/sref1
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref1
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref1
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref2
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref2
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref2
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref2
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref2
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref3
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref3
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref4
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref4
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref4
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref5
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref5
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref6
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref6
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref6
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref6
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref6
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref7
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref7
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref8
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref8
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref8
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref9
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref9
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref9
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref10
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref10
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref10
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref11
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref11
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref11
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref12
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref12
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref12
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref13
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref13
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref13
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref13
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref14
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref14
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref14
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref15
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref15
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref15
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref16
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref16
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref16
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref16
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref16


17. KirzhnerM, Jakobiec FA.Ocular cicatricial pemphigoid: a review
of clinical features, immunopathology, differential diagnosis, and
current management. Semin Ophthalmol 2011;26(4-5):270–277.

18. Power WJ, Neves RA, Rodriguez A, Dutt JE, Foster CS.
Increasing the diagnostic yield of conjunctival biopsy in pa-
tients with suspected ocular cicatricial pemphigoid. Ophthal-

mology 1995;102(8):1158–1163.
19. Grau AE, Setterfield J, Saw VPJ. How to do conjunctival and

buccal biopsies to investigate cicatrising conjunctivitis:
improving the diagnosis of ocular mucous membrane pemphi-
goid. Br J Ophthalmol 2013;97(4):530–531.

20. Labowsky MT, Stinnett SS, Liss J, Daluvoy M, Hall RP,
Shieh C. Clinical implications of direct immunofluorescence
findings in patients with ocular mucous membrane pemphi-
goid. Am J Ophthalmol 2017;183:48–55.

21. Mehta M, Siddique SS, Gonzalez-Gonzalez LA, Foster CS.
Immunohistochemical differences between normal and
chronically inflamed conjunctiva: diagnostic features. Am J
Dermatopathol 2011;33(8):786–789.
6 AMERICAN JOURNAL OF
22. Mutasim DF, Adams BB. Immunofluorescence in derma-
tology. J Am Acad Dermatol 2001;45(6):803–822.

23. Morrison LH. Direct immunofluorescence microscopy in the
diagnosis of autoimmune bullous dermatoses. Clin Dermatol
2001;19(5):607–613.

24. Leonard JN, Hobday CM, Haffenden GP, et al. Immunofluo-
rescent studies in ocular cicatricial pemphigoid. Br J Dermatol
1988;118(2):209–217.

25. Foster CS. Cicatricial pemphigoid. Trans Am Ophthalmol Soc
1986;84:527–663.

26. Mondino BJ, Brown SI. Immunosuppressive therapy in ocular
cicatricial pemphigoid. Am J Ophthalmol 1983;96(4):
453–459.

27. Stephen Foster C,Wilson LA, EkinsMB. Immunosuppressive
therapy for progressive ocular cicatricial pemphigoid.
Ophthalmology 1982;89(4):340–353.

28. Tauber J, Sainz de la Maza M, Foster CS. Systemic chemo-
therapy for ocular cicatricial pemphigoid. Cornea 1991;
10(3):185–195.
AUGUST 2020OPHTHALMOLOGY

http://refhub.elsevier.com/S0002-9394(20)30051-9/sref17
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref17
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref17
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref18
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref18
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref18
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref18
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref19
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref19
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref19
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref19
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref20
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref20
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref20
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref20
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref21
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref21
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref21
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref21
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref22
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref22
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref23
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref23
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref23
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref24
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref24
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref24
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref25
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref25
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref26
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref26
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref26
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref27
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref27
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref27
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref28
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref28
http://refhub.elsevier.com/S0002-9394(20)30051-9/sref28

	Conjunctival Biopsy Site in Mucous Membrane Pemphigoid
	Methods
	Results
	Discussion
	CRediT authorship contribution statement
	References


