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Development of ocular disease in patients with mucous
membrane pemphigoid involving the oral mucosa
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Aim: To determine the rate of development of ocular disease
in patients presenting with mucous membrane pemphigoid
(MMP) involving their oral mucosa.
Methods: Diagnosis of oral MMP was made on the basis of
clinical signs, histology, and direct and indirect immuno-
fluorescence. Age, race, sex, age at diagnosis, progression
of eye signs, duration of follow up, and time to progression of
ocular disease were recorded.
Results: 30 patients with established oral MMP were
reviewed. The mean age at diagnosis was 65.2 years (range
46–84 years) and 16/30 (53%) were male. At initial ocular
review nine (30%) patients showed ocular signs of pemphi-
goid, of whom two had mild (IIA IIIB), four moderate (IIB IIIC),
and three severe (IIC IIID) disease. The mean interval between
diagnosis of oral MMP and first ophthalmic review was
19.3 months (range 0–144). Over the period of follow up
two (7%) patients developed ocular disease at 19 months
and 48 months, respectively, despite having had no evidence
of ocular involvement at presentation. In total, 11 (37%)
patients with oral disease eventually showed ocular disease
with a calculated incidence rate for the development of ocular
disease of 0.03 per person year over 5 years.
Conclusions: MMP may affect different tissues at different
stages, often separated by many years. Patients with MMP
involving their oral mucosa are at significant risk of
developing ocular disease and should remain under
ophthalmic review.

M
ucous membrane pemphigoid (MMP) is a group of
autoimmune, chronic inflammatory, subepithelial
blistering diseases predominantly affecting mucous

membranes. It is characterised by a type II hypersensitivity
reaction against bullous pemphigoid 180 (BP180),1 laminin 52

and b4 integrin3 as the predominant antigens,4 with linear
deposition of IgG, IgA, or C3 along the epithelial basement
membrane zone (BMZ).

Oral, ocular, genital, nasopharyngeal, anogenital, and
laryngeal mucosae may all be affected, with ocular (60.1%)
and oral (90.2%) involvement the most common.5 MMP is
associated with subepithelial damage and scarring of the
mucosal surfaces, which can be life threatening if the trachea
or oesophagus is involved, or sight threatening if the eye is
involved.6 The condition has been referred to by many other
names including cicatricial pemphigoid, benign MMP, oral
pemphigoid, desquamative gingivitis, ocular cicatricial pem-
phigoid. Some cases of MMP are designated linear IgA
bullous dermatosis and epidermolysis bullosa acquisata
based on the IgA class and target antigen (type VII collagen)
of their anti-basement membrane antibodies. The most
common mimics of ocular MMP are chronic conjunctivitis,
chemical injuries, drug toxicities, Sjögren syndrome and

sarcoidosis.7 In MMP, direct immunofluorescence (DIF)
demonstrates deposits of IgG and C3 at the dermoepidermal
junction and circulating autoantibodies may be demonstrated
on indirect immunofluorescence (IIF).8 In patients in whom
the initial conjunctival biopsy was negative, biopsy of an
extraocular site has been shown to be informative in
establishing the diagnosis.9

Systemic treatment for MMP is indicated if the disease
involves the eye, larynx, or oesophagus. Dapsone, predniso-
lone, cyclophosphamide, azathioprine, or methotrexate are
agents most often used.10 Newer treatment regimens include
antibiotics, nicotinamide, and intravenous immunoglobu-
lins.11 12

The incidence of MMP in western Europe is approximately
one new case per million inhabitants per year.13 In large
series, up to 80% of patients with MMP have been shown to
have ocular involvement.14 15 It is not clear, however, why
some patients with localised disease remain stable for years
even in the absence of systemic therapy, while others develop
rapidly progressive ocular involvement despite immunosup-
pression. Previous studies have estimated the risk of
developing ocular involvement in patients with isolated oral
MMP at 5% per person year.9 In this study we wished to
determine what proportion of our patients with oral MMP
developed ocular involvement and over what period of time.

METHODS
Patient population
Since 1994, all patients who were diagnosed with MMP
involving the oral mucosa have been referred by the
department of oral medicine to the corneal and external
eye disease service. All patients were examined for signs of
ocular MMP and graded using the modified Foster staging
described by Tauber et al16 (fig 1). Patients with oral MMP
who did not have ocular involvement were seen every 6–
12 months. Patients with ocular involvement were closely
monitored and offered treatment.

Diagnosis
A biopsy, usually of the buccal mucosa, was examined
histologically and by DIF to detect complement or immu-
noglobulins at the BMZ. IIF was used to detect circulating
autoantibodies to the BMZ using human salt-split skin
substrate. Diagnosis of MMP was based on clinical findings,
histology and, in most cases, results of DIF and IIF showing
linear deposition of IgG, IgA, or C3 or circulating auto-
antibodies. As this was a retrospective study, some of our
patients with more longstanding diagnoses did not have DIF
or IIF as this had not been available at the time of diagnosis.
These patients had been diagnosed on the basis of clinical
findings and histology.

Abbreviations: BMZ, basement membrane zone; BP, pemphigoid; DIF,
direct immunofluorescence; IIF, indirect immunofluorescence; MMP,
mucous membrane pemphigoid
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Data collection
Information on all patients who had been seen at the
department of oral medicine and diagnosed with MMP was
collected by means of a retrospective case note review and
entered into a database. The data collected included sex, age
at diagnosis, method of diagnosis (clinical, histology, direct
IF, indirect IF), results of direct and indirect IF, involvement
of other sites, duration of follow up, duration from diagnosis

of oral MMP to ocular review, presence and severity of ocular
involvement, and progression of ocular involvement.

RESULTS
Thirty patients were reviewed, 16 (53%) male and 14 (47%)
female. The mean age at diagnosis was 65.23 years (range
46–84 years.). Of these 30 patients 29 (97%) were white and
one was a Chinese male. The mean duration of follow up
since initial diagnosis of oral MMP was 5.8 years (range 1–
14 years). 33% (10/30) had had a delay of more than
12 months between onset of oral symptoms and diagnosis
(table 1).

Diagnosis of MMP was based on both direct (DIF) and
indirect (IIF) immunofluorescence in 47% (14/30), direct IF
only in a further 23% (7/30) (21/30 in total had had DIF), and
on histology alone in 23% (7/30) of patients. Positive DIF
results were available on 17 patients. Of these 17 patients,
59% (10/17) showed a mixed immunoglobulin pattern, 12%
(2/17) IgG, 18% (3/17) IgA, 6% (1/17) IgM, and 6% (1/17) C3
as the main immunoreactant type. The pattern of immuno-
fluorescence was linear in 59% (10/17), granular in 6% (1/17),
and unspecified in 35% (6/17). IIF was done in 14 patients, of
whom 71% (10/14) were positive, with six localised to the
roof of the split skin substrate and the remaining four
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Figure 1 Tauber/Foster grading system3 used to grade the severity of
ocular involvement. Grade I not shown.

Table 1 Demographics of the study population, duration of disease, IF results, etc

Overall
(n = 30)

MMP (oral only)
(n = 19)

MMP (ocular
and oral)(n = 11)

Age at diagnosis (years)
Mean 65.23 65.16 65.36
Range 46–84 46–84 51–81
Sex (% men) 16/30 (53%) 11/19 (58%) 5/11 (45.5%)
Race (% white) 29/30 (97%) 19/19 (100%) 10/11 (91%)
Diagnostic delay .12/12
Yes 10 (33%) 5 (26%) 5 (45.5%)
No 13 (43%) 9 (48%) 4 (36%)
Unknown 7 (23%) 5 (26%) 2 (18%)
Duration of disease (years)
Mean 5.8 5.4 6.5
Range 1–14 1–13 1–14
DIF result (if known)
IgG 2 2 0
IgM 1 1 0
IgA 3 0 3
C3 1 1 0
Mixed 10 6 4
Pattern of DIF (if known)
Granular 1 0 1
Linear 10 5 5
IIF result (if known)
Roof 6 4 2
Floor 0 0 0
Negative 4 3 1
Involvement of other sites
Anorectal/genital 4 3 1
Skin 4 3 1
Duration to first ocular review (months)
Mean 19.3 21.5 15.5
Range 0-144 0-144 0-108
Eye symptoms at first ocular
review (yes) 9/30 (30%) 0 (0%) 9/11 (83.2%)

DIF, direct immunofluorescence; IIF, indirect immunofluorescence; MMP, mucous membrane pemphigoid.

Table 2 Proportion of patients with ocular
mucous membrane pemphigoid (MMP)

Ocular involvement at referral 30% (9/30)
Eventual ocular involvement 37% (11/30)
No ocular MMP 63% (19/30)
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unspecified. None localised to the floor of the split skin
substrate (table 1).

The mean interval between diagnosis of oral MMP and first
ophthalmic examination was 19.3 months (range 0–
144 months). This included, however, four patients who
had been lost to follow up with an interval of 60, 84, 108 and
144 months, respectively. Excluding these patients the mean
interval was 7.1 months (range 0–36 months) (table 1). At
first ocular review 30% (9/30) had ocular symptoms, all of
whom had ocular signs of MMP (table 2); 37% (11/30)
eventually showed ocular signs, with two patients developing
ocular MMP despite an initially normal ocular examination.
These two patients developed ocular MMP at 19 months and
48 months, respectively.

On the basis of a system review inquiry during the
consultation, 27% (8/30) of patients had involvement of
mucous membranes other than mouth and eye. These
included skin involvement in four patients and four patients
with genitourinary and or anorectal involvement (table 1).
Seventy per cent (22/30) of patients had only oral (extrao-
cular) disease at presentation. Of the 22 patients who had
only oral disease, seven (32%) had ocular disease at
presentation. Two of these patients with only oral disease
developed ocular disease within 5 years (19 months and
48 months) giving a calculated incidence rate for the
development of ocular disease of 0.03 per person year for
5 years.

Of the 11 patients in total who had ocular MMP, five
progressed over the period of follow up (including the
patients who had no signs on first presentation) (table 3).
Of those five who progressed, the mean duration of follow up

was 6.4 years (range 2–13 years) (table 4). Fifty seven per
cent (17/30) of patients received systemic treatment, 47% (9/
19) of those with oral MMP alone and 73% (8/11) of those
with ocular involvement. Treatment included dapsone (nine),
prednisolone (nine) azathioprine (three), methotrexate
(one), colchicine (one), methotrexate (one), tacrolimus
(one), sulphamethopyridine (one), and thalidomide (one).
Fifty three per cent (16/30) of patients with oral MMP also
received local oral measures (steroid, antimicrobials, anaes-
thetic and ciclosporin mouthwashes).

DISCUSSION
Mucous membrane pemphigoid (MMP) is a multisystem
disease involving mucous membranes, which may manifest
in one or a number of tissues, either simultaneously or at
different times. Conjunctival involvement is common in
MMP, and may lead to painful sight threatening disease. The
diagnosis of MMP has been facilitated by the introduction of
indirect immunofluorescence on serum, which may obviate
the need for a biopsy of the conjunctiva or oral mucosal.

In this study, 30% (9/30) of patients with a diagnosis of
oral MMP had ocular signs and symptoms at presentation to
an ophthalmologist. This differs from Thorne et al, who
reported that 54% of patients had both ocular and extraocular
disease at presentation, the extraocular preceding the ocular
in 49.2% of cases. This may reflect a difference in referral
pattern, as in this study patients were referred from oral
medicine irrespective of whether there was ocular involve-
ment.

Of the 25 patients reported by Thorne et al who only had
oral involvement at presentation, four developed ocular
disease within 5 years of follow up. They calculated an
incidence of ocular involvement of 0.07 per person year over
the first 5 years and 0.05 per person year over the 10 year
follow up period. This is higher than our calculated rate of
0.03 per person year for 5 years. This difference is likely to
reflect the different lag periods from the onset of oral
symptoms to presentation to oral medicine, diagnosis, and
subsequent ophthalmic review. Although it may be more
relevant to calculate the time period from symptomatic oral
disease to the development of ocular disease, it is difficult to
determine the onset of mucosal involvement as, as with
ocular MMP, signs may precede symptoms. As MMP is a
relatively rare condition, patients may be initially misdiag-
nosed. The time from involvement of the oral mucosa to
involvement of the eye is therefore not reliable. It would

Table 3 Severity of MMP based on the
Tauber/ Foster Grading System

First
presentation

Worst
grade

Minimal (I) 0
Mild (IIA/IIIA) 2
Moderate (IIB/IIIB) 5 4
Severe (IIC/IIIC) 2 3
Very severe (IID/IIID) 1 4
End stage (IV) 0
Unknown 1

Table 4 Grades for the five patients who progressed over the period of follow up

Patients

Grade at first
ophthalmology
review

Grade at
latest
ophthalmology
review Interval

A
Vertical IIB IID 8 years
Horizontal IIIB IIIC
B
Vertical IIA IIB 2 years
Horizontal IIIA IIIA
C
Vertical IIA IIC 6 years
Horizontal IIIA IIIC
D
Vertical IIB IIB 3 years
Horizontal IIIA IIIC
E
Vertical IIC IID 13 years
Horizontal IIIC IIIC
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appear that the presence of ocular signs and or symptoms
does not improve diagnostic accuracy among non-ophthal-
mologists, as 45.5% (5/11) of those patients who had oral and
ocular disease remained undiagnosed for more than
12 months compared with 26% (5/19) among patients with
oral disease only.

Of the 11 patients with ocular involvement six (55%) had
positive DIF, compared with 5/19 (26%) of those without
ocular MMP. Two of 11 (18%) of those with ocular MMP had
a positive IIF compared with four of 19 (21%) of those
without ocular MMP. Based on these figures it would appear
that a positive DIF result is predictive of ocular involvement;
however, since not all patients had DIF/IIF done it is difficult
to judge the significance of these results.

Among the patients with documented ocular involvement,
46% (5/11) progressed in severity during the period of follow
up. In addition, 27% (8/30) of patients had involvement of
mucous membranes other than mouth or eye, highlighting
the multisystem nature of MMP and the importance of a
system review. It is clear from the results of this study and
others9 17 that patients presenting with MMP involving the
oral mucosal are at risk for the development of ocular disease
with an incidence rate of between 0.03 and 0.07 per person
year for 5 years. The time interval from oral to ocular
involvement is, however, variable and, importantly, many
patients may be asymptomatic in the initial phases of ocular
involvement. It may therefore be inappropriate to rely on the
development of symptoms for ophthalmic review in patients
with oral disease. Ophthalmic review is therefore indicated to
detect ocular involvement. A multidisciplinary approach to
treatment can then be offered.
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