Chapter 5
Ocular Cicatricial Pemphigoid
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Abstract Ocular cicatricial pemphigoid is a result of immune dysfunction leading to
deposition of immunoglobulins and complement at the conjunctival basement mem-
brane zone. This can lead to irreversible scarring. Patients are treated with suitable
systemic immunomodulatory treatments which are usually individualized to the patient
depending on the patient’s age, disease stage, and presence of non-ocular symptoms.
The approach to choosing the proper chemotherapy is through a stepladder algorithm.
The ultimate goal of therapy is to treat the patient with corticosteroid-sparing systemic
agent. The focus of this chapter will be the medical treatment strategies available for
OCP based upon clinical severity, extent and progression of the disease.
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Introduction

Mucous membrane pemphigoid (MMP) encompasses a group of autoimmune
inflammatory subepithelial blistering diseases affecting primarily various mucous
membranes. Ocular complications seen in 60 % of MMP cases, known as ocular
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cicatricial pemphigoid (OCP), is the second most-commonly involved mucous
membrane affecting conjunctival tissue [1, 2]. OCP is a rare, vision-threatening
disorder, affecting approximately 1 in 12,000-1 in 60,000, with an average age of
65 years. It is more commonly seen in females, with a ratio of 2-3:1 [3].

OCP is a result of immune dysfunction leading to deposition of immunoglobu-
lins and complement at the conjunctival basement membrane zone (BMZ). The
most commonly identified immunoreactants are IgG, IgA and C3, deposited in a
linear fashion unique to OCP [4]. The disease can initially present unilaterally or
bilaterally; in patients with unilateral involvement, the other eye is typically affected
within 2 years [4, 5]. The typical sequence of OCP progression begins with subepi-
thelial fibrosis leading to foreshortening of fornices, followed by the formation of
symblepharon from palpebral to the bulbar conjunctiva. Later stages of the disease
present with extensive conjunctival scarring, ankyloblepharon, trichiasis, and disti-
chiasis. The disease also causes loss of goblet cells, along with the occlusion of
lacrimal and accessory lacrimal glands leading to dry eye and ocular surface pathol-
ogy [1, 4]. Combination of clinical findings and immunohistopathology of biopsied
conjunctiva leads to the diagnosis of OCP.

The First International Consensus on MMP categorized patients into “low-risk”
and “high-risk” groups based upon the site(s) of involvement. Ocular involvement
falls into the “high-risk” group, therefore requiring aggressive systemic therapy [1,
2]. The focus of this chapter will be the medical treatment strategies available for
OCP based upon clinical severity, extent and progression of the disease.

Staging

OCP may present as symmetric or asymmetric disease; therefore each eye must be
graded separately. The Foster classification categorizes OCP into four stages, depend-
ing on clinical features. Stage 1 findings consist of conjunctival inflammation, mucous
discharge, small-patched rose bengal-staining conjunctival epithelium, and conjuncti-
val subepithelial fibrosis (Fig. 5.1). Stage 2 exhibits foreshortening of the conjunctival
fornix . Stage 2 is further subdivided (a) through (d) depending on the degree of fornix
shortening: (a) 0-25 % (b) 25-50 % (c) 50-75 % (d) >75 % fornix shortening (Fig.
5.3b). Stage 3 includes symblepharon formation and is also further subdivided (a)
through (d) depending on the percentage of horizontal involvement of symblephara,
(a) 0-25 % (b) 25-50 % (c) 50-75 % (d) >75 % involvement of symblephra (Fig.
5.2a,b, and 5.3a. Stage 4 or end-stage OCP is characterized by severe sicca syndrome,
ocular surface keratinization, and ankyloblepharon [4-6] (Figs. 5.1, 5.2, and 5.3).

OCP is a systemic autoimmune disease as a result of dysregulation of the immune
system [7, 8]; therefore, the treatment is targeted towards both systemic and local
immune processes and their subsequent sequelae. The goal of therapy is to abolish
inflammation, prevent further cicatrization and promote healing.

It is important to emphasize that systemic, not topical treatment is required
to adequately control OCP. Previous attempts of controlling OCP’s activity with
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Fig. 5.1 (a, b) External photos of the same patient with biopsy proven OCP, showing extensive
blepharitis, fornix foreshortening, lash-cornea touch, cicatricial changes to lower eyelid

topical corticosteroids, cyclosporine, mitomycin-C, and retinoids have failed.
Furthermore, although oral prednisone may control ocular inflammation acutely, it
does not suffice for long-term immunosuppression to control disease activity and
therefore it is an inappropriate treatment regimen to accomplish sustainable remis-
sion [4, 5, 9, 10].

Deciding on the most suitable systemic immunomodulatory treatment is
dependent on the patient’s age, disease stage, and presence of non-ocular symp-
toms. Prior to initiating therapy, the patient should undergo a formal assessment
of disease stage. Checking the following is crucial to allow for proper drug
monitoring: baseline renal and liver function tests, and complete blood count
(CBC). Discussion about various treatment options, potential side effects and
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Fig. 5.2 (a, b) External photos of the same patient depicting stage 3 OCP. Patient is currently on
immunomodulatory therapy, in remission

the willingness to commit to frequent follow-up visits is important for patient
awareness and compliance [3, 4]. Systemic immunosuppressive therapy is
appropriate in patients with active, progressive OCP (not in end-stage “burned
out” disease); therapy can prevent further scarring, but cannot reverse previous
damage [4]. The approach to choosing the proper chemotherapy is through a
stepladder algorithm. Patients with mild to moderate disease are started on the
least potent therapeutic options and if they fail to respond, continue to prog-
ress or are intolerant to side effects, patients are treated with addition of or
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Fig. 5.3 (a, b) Photos of actively inflamed, rapidly progressing OCP. Patient failed methotrexate
and is awaiting insurance approval for IV-Ig and rituximab infusions

substitution with more potent therapeutic options. The ultimate goal of therapy
is to treat the patient with corticosteroid-sparing systemic therapy successfully
keeping them in steroid-free remission for 2 years. Once the patient has reached
the 2-year milestone, medication is slowly tapered. During tapering of medica-
tion, close monitoring is continued to observe for relapses [4]. After discontinu-
ing medication, patients have a 30 % risk of recurrence; therefore, lifelong
follow-up is recommended [5, 11]. The specific immunomodulatory therapies in
the treatment of OCP are discussed in detail in the following sections.
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OCP Stepladder Immunosuppressive Therapy Algorithm

Mild — Moderate inflammation (Stage I - Ill)
First-line medications
Methotrexate*

Azathioprine
Mycophenolate

N/

Severe (Stage 1V)
Second-line medication
Cyclophosphamide plus oral prednisone with taper

%

Refractory
IV-Ig plus Rituximab

*Most commonly used first-line medication because of the long track record of its
application among ocular diseases for over four decades and well-known side effect
profile.

Tetracycline

Tetracyclines were discovered as the natural fermentation product of the soil bac-
terium Streptomyces aureofaciens in 1948 and were chemically purified for the
first time in 1952 [12]. They have shown efficacy on inflammation, immunomodu-
lation, cell proliferation, angiogenesis, metal chelation, ionophoresis, and bone
metabolism [13].

Tetracycline has a direct and indirect anti-inflammatory effect [14, 15].
Tetracycline or minocycline, alone or in combination with nicotinamide, were
shown to be effective in cicatricial pemphigoid diseases [16, 17]. Kohler et al., in
1980, showed the synergic anti-neutrophil effect of tetracycline and nicotinamide
combination in treatment of erythema elevatum diutinum [18]. Tetracycline
(500-2000 mg/day) therapy alone as monotherapy or in combination with nicotin-
amide (500-2500 mg/day) is also effective in treating pemphigoid [19-21].
Tetracyclines are usually well-tolerated drugs. Common side effects include cutane-
ous side effects and gastrointestinal upset. Rash, purpura and photosensitivity are
reported with both minocycline and doxycycline. Dizziness is reported in almost
10 % of the patients [22].
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However, tetracycline’s efficacy to achieve durable remission in OCP has not shown
encouraging results. Therefore, the use of tetracycline as monotherapy or in combina-
tion with immunosuppressive agents is not administered in the treatment of OCP.

Dapsone

Dapsone is a sulfone derivative (4—4’ diaminodiphenylsulfone) [5] with anti-
bacterial and anti-inflammatory properties. In the early twentieth century, theories
on selective toxicity based on the ability of certain dyes to kill microbes developed,
eventually leading to the discovery of dapsone by Ernest Fourneau and Gladwin
Buttle [23]. Dapsone was originally utilized in the treatment of leprosy. Later, in
1953, Rook et al. reported 11 of 17 patients with bullous pemphigoid responded to
treatment with sulfapyridine [24]. Person et al. in 1977 and Foster et al. in 1986
confirmed these results, noting the efficacy of dapsone in treating dermatitis herpeti-
formis and bullous pemphigoid [5, 25].

Dapsone’s applicability in OCP is due to its anti-inflammatory (immunomodu-
lating) effects [26]. The anti-inflammatory mode of action of dapsone is through
inhibiting the migration of neutrophilic polymorphonuclear leukocytes [27] and
suppressing effects on peroxidase enzyme systems present in monocytes, neutro-
phils, eosinophils, and mast cells. However, the specific cellular and molecular
events involved in the anti-inflammatory effect of dapsone are unknown [5].

Foster et al. studied the efficacy of dapsone in patients with OCP, finding 88 %
(14 out of 16) with mild-to-modest inflammatory activity responded to dapsone.
Treatment failures in this study were in patients with 3—4+ conjunctival inflamma-
tion prior to therapy [5] indicating that dapsone is one drug of choice as first line
therapy in mild to moderate OCP [5, 26].

The initial dose of dapsone employed is 2 mg/kg/day with a maximum dose of
200 mg/day. Dosage adjustments are based on therapeutic response and drug toler-
ance. Patients are monitored every 4—6 weeks; monitoring parameters include CBC
emphasized attention on hemoglobin, hematocrit, and reticulocyte count [5].

The most common potential side effects are hemolysis and methaemoglo-
binemia [5, 27]. Doses greater than 50 mg/day inevitably produce some degree of
hemolysis, usually well tolerated [27]. Low-grade hemolysis is acceptable under
the circumstances of desired therapeutic response and adequate compensation by
reticulocytosis. However, a progressive drop in hematocrit may require discontinu-
ation [5, 26]. Wetheim et al. reported up to 33 % of patients treated with dapsone
for OCP with a daily dose of 50 mg twice daily taken orally with clinically signifi-
cant hemolytic anemia and a persistent fall in hemoglobin from baseline [26].
Previously published reports note approximately 10 % of patients with hemolysis
required discontinuation of therapy [5, 28]. Glucose-6-phosphate hydrogenase
deficient patients are at a higher risk of developing hemolytic anemia when treated
with dapsone [26].
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Fern et al. also confirmed dapsone was effective in treating mild to moderate
OCP, however, all the patients relapsed after discontinuing therapy [27]. Foster et al.
reported 41 % of patients treated with dapsone relapsed within 6 months of discon-
tinuing therapy. Relapsed inflammation responds to either restarting dapsone or
starting immunosuppressive agent: azathioprine, 2 mg/kg initial dose [5, 27].

Although dapsone is a relatively safe medication [27], its primary deficiencies
are the high rate of recurrence after discontinuation and its inability to control the
disease as a monotherapy [5, 27]. Thus, dapsone is not commonly utilized in the
treatment of OCP.

Methotrexate

In 1948, methotrexate (MTX) was introduced as an anti-neoplastic agent [29]. In
1965, MTX was employed in the treatment of ocular diseases [30], and since then,
multiple series have reported its effectiveness in managing ocular inflammation
[31-36]. MTX, an anti-metabolite, functions as an immunosuppressive agent
through lowering cell proliferation, increasing CD95 sensitivity of activated T-cells
leading to an accelerated rate of T-cell apoptosis, inhibiting enzymes involved in
purine metabolism and subsequently increasing endogenous adenosine concentra-
tions, and altering cytokine production and humoral responses [37].

Gangaputra et al. retrospectively studied the outcome of noninfectious ocular
inflammation when treated with methotrexate as a single, non-corticosteroid immu-
nosuppressive agent. A total of 639 eyes were assessed, affected by multiple etiolo-
gies of ocular inflammation and 109 of the included eyes were diagnosed with
OCP. Results demonstrated 39.5 % of patients with OCP reached complete suppres-
sion of inflammation sustained for >28 days within 6 months of treatment.
Furthermore, 65 % of the patients with complete control of OCP continued to
improve between 6 and 12 months of therapy and reached complete control of
inflammation by 12 months of MTX therapy. Corticosteroid-sparing success defined
as completely inactive inflammation at >2 visits spanning >28 days after tapering
oral prednisone dose to <10 mg/day was observed in 36.5 % of patients with OCP
within 6 months of treatment. Moreover, corticosteroid-sparing success continued
to improve to 66.9 % within 12 months of treatment. Durable control of inflamma-
tion after tapering oral prednisone to <5 mg/day was achieved in 60.7 % of patients
with OCP [38].

MTX is indicated for mild to moderate OCP; it is administered as one of the first-
line medications. Although MTX is available in oral, subcutaneous (SC) and intra-
venous routes, it is initially employed orally and at once a week dosage, which
reduces the potential risk of occult side effects [4, 39]. Patients are observed closely,
monitoring CBC, renal panel, and liver function testing every 6 weeks. MTX is
initiated at a dose of 15 mg once a week and increased according to the patients’
response and tolerability to treatment, with maximum dose of 40 mg weekly. Folic
acid is administered concomitantly at a dose of 1 mg daily.
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Patients may develop side effects within the first year of therapy. Gangaputra
et al. reported up to 18 % of patients discontinued MTX due to side effects within
the first year [38]. The commonly reported side effects are fatigue, GI related: nau-
sea, vomiting and anorexia, and transaminitis [1, 4, 32, 34, 38, 40]. Switching to
subcutaneous administration may alleviate gastrointestinal side effect. Other poten-
tial side effects include cytopenia, stomatitis [41-44], and pneumonitis [1, 45-48].
Serious and rare adverse effects are bone marrow suppression (0.02 cases/person-
year), liver cirrhosis (0.002 cases/person-year), and malignancy [1, 38, 49].
Miserocchi et al. reviewed treatment related side effects in 61 patients with MMP
and concluded that MTX exhibited the fewest number of adverse effects, as com-
pared to azathioprine, cyclophosphamide, and dapsone [50]. Baker et al. had similar
findings, stating that within the first year of therapy, the portion of patients discon-
tinuing treatment because of side effects was the same among MTX and mycophe-
nolate mofetil (0.09) and significantly higher for azathioprine (0.24) [51]. MTX is a
non-dose dependent teratogen, exposure leading to miscarriages and fetal malfor-
mations [52, 53]. Therefore, prior to initiating therapy, proper birth control mea-
sures should be discussed and recommended, and substitution of therapy should
occur >3 months before attempting conception [38].

Overall, systemic use of MTX therapy for ocular inflammation is moderately
effective in adequately controlling inflammation and decreasing dependency on cor-
ticosteroids MTX is tolerated relatively well and carries low risk of serious side
effects when patients are closely monitored [38].

Azathioprine

In 1957, George Herbert Hitching and Gertrude Elion developed an anti-metabolite
medication, azathioprine (Imuran®), which interferes with DNA and RNA synthe-
sis [54], thus acting as an immunosuppressive drug. The first usage of azathioprine
was in combination with glucocorticoids to immune suppress post kidney allotrans-
plantation recipients [54-59].

Azathioprine’s first use in the treatment of OCP came after a study by Dantzig in
1974, publishing results of azathioprine in the treatment of OCP [9]. The efficacy of
azathioprine in treating OCP was further confirmed by Dave et al., who reported
success in the treatment of four patients with mucous membrane pemphigoid with
ocular involvement [60]. Currently, azathioprine holds the US Food and Drug
Administration approval for the treatment of rheumatoid arthritis [61], organ trans-
plantation [62] and various dermatologic [63], gastrointestinal [64] and rheumato-
logic diseases [65]. Azathioprine’s pertinence among ophthalmalmic diseases is
preventing corneal graft rejections and treating non-infectious ocular inflammatory
conditions.

Pasadhika et al. evaluated outcomes of ocular inflammation patients managed
on azathioprine as the sole immunosuppressive agent. One hundred forty-five
patients were included in the data analysis and of the 145 patients, 33 patients
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(23 %) had MMP. Each patient was followed from the initiation of azathioprine
until therapy was discontinued. Treatment success was evaluated by the time-to-
successful tapering of prednisone to <10 mg, <5 mg, and 0 mg daily while main-
taining control of inflammation over at least two visits spanning at least 28 days.
Approximately 43 % of MMP patients had control of their ocular inflammation
within 6 months of treatment. Corticosteroid-sparing success by 6 months was
second highest in MMP (39 %). Patients with intermediate uveitis and mucous
membrane pemphigoid (MMP) were most likely to achieve both control of
inflammation and corticosteroid-tapering success compared to other ocular
inflammatory sites involved in this study [54].

Azathioprine is one of the first-line medications in treating OCP. The recom-
mended dose based on TPMT levels up to 3 mg/kg/day, as the maximum dose [4].
The most common adverse effects leading to discontinuation of azathioprine are
gastrointestinal upset, followed by bone marrow suppression, elevated liver
enzymes, infection, allergic reaction and arthralgia [4, 54]. Pasadhika et al. esti-
mated 24 % of patients would discontinue azathioprine due to side effects within 1
year [54]. Its main advantages are a lower cost compared to most alternative agents
and some evidence of safety during pregnancy [66, 67] Also, this medication has
been used for ocular inflammatory diseases for the past forty decades, thus unknown
long-term toxicities of therapy are less likely [54]. Similar to MTX monitoring,
patients are evaluated every 6 weeks, each time with a complete examination and
blood work to assess CBC with differential, aspartate transaminase, alanine trans-
aminase, blood urea nitrogen (BUN) and creatinine.

Mycophenolate Mofetil

Mycophenolate mofetil (MMF; CellCept®) was originally introduced in the 1950s
as an antifungal medication and in the process was discovered to have antineoplastic
and immunosuppressive properties [68]. In 1995, the U.S. Food and Drug
Administration approved MMF as an immunosuppressive agent to reduce acute
renal graft rejection and prolonging renal graft survival [69]. Since then, it has been
utilized as a corticosteroid-sparing therapy for solid organ transplant rejection and
multiple autoimmune diseases and systemic disorders [70-76]. Ocular application
of MMF was first conducted in rats with experimental autoimmune uveitis showing
encouraging results [77] and then preliminary studies were performed in humans
with OCP [70]. Results revealed MMF to be effective in 9 of 10 eyes (five patients)
during 1-year follow-up.

MMF is a morpholinoethyl ester of mycophenolic acid, with an immunosuppres-
sive action by reversible inhibition of inosine-5’ monophosphate dehydrogenase in
the de novo pathway of purine synthesis without affecting the salvage pathway of
purine synthesis. Therefore, MMF selectively inhibits T- and B- lymphocyte
replication [78, 79] and may be the reason for fewer side effects compared to other
antimetabolites [75, 78].
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Thorne et al. retrospectively evaluated treatment outcomes of MMF in 84 patients
with various inflammatory eye diseases, 11 % of these patients were diagnosed with
OCP. Treatment success was based on ability to control ocular inflammation and
taper oral prednisone to <10 mg daily. Treatment success was achieved in 82 % of
the patients with median time of 3.5 months with majority of the patients reaching
this goal in the first 6 months of treatment. Of the patients to reach treatment suc-
cess, 70 % were able to taper to <5 mg oral prednisone daily successfully, and 40 %
were able to discontinue oral prednisone without relapse of their disease. The rate
of treatment success among patients who previously had not received IMT was 0.27
per person-month with median time to treatment success of 2.4 months. The rate of
treatment success among patients who received IMT previously was 0.09 per
person-month with median time to treatment success of 4.7 months. Even then,
treatment success was >60 % among patients previously treated with IMT. In con-
clusion, MMF is not only an effective corticosteroid-sparing agent to treat OCP but
also among patients resistant to other IMTs [80].

Doycheva et al. were the first to report long-term efficacy and tolerability of
MMF in the therapy of OCP. The study consisted of retrospectively assessing 19
eyes with OCP diagnosis that were treated with MMF with follow-up of at least 4
years. At the time of MMF treatment initiation, 17 of 19 eyes (89 %) had active
inflammation. During the therapy, 11 eyes (58 %) had complete resolution of inflam-
mation and 8 eyes (11 %) had mild inflammation. Rate of relapse was 0.09 per
patient-year with a mean time of 42 months after the initiation of MMP. Also during
treatment, progression of conjunctival cicatrization was prevented in 9 eyes (47 %),
mild progression of cicatrization was reported in 8 eyes (42 %) and conjunctival
cicatrization progressed to stage IV in 2 eyes (11 %). Overall, the results from this
study suggest MMF is an adequate immunosuppressive agent with the capacity to
maintain long-term inflammatory control and recommending it as first-line therapy
for patients with OCP [81].

Nottage et al. retrospectively studied the outcomes of inflammatory control and
rate of discontinuation of MMF in the treatment of OCP. The study consisted of 23
OCP patients that were treated with MMEF. All of the patients had disease process of
Foster stage 2 or greater. Eight out of the 23 patients (34.8 %) had failed IMT previ-
ously. Fifteen of the 23 patients (65.2 %) were treated with MMF as initial therapy.
Overall, 19 patients achieved control of inflammation, and 16 out of the 19 patients
(82.4 %) were treated with MMF as monotherapy. Of all the patients who achieved
inflammatory suppression (19 patients), 3.27 months was the median length of time
to disease control. The patients who had failed IMT previously, 4.10 months was the
median length of time to disease control and 3.85 months for those who were IMT
naive prior to starting MMF. In 5 of the total 23 patients, MMF was discontinued
due to response failure (4 patients) and allergic reaction (1 patient). Based on these
observations, MMF was concluded to be an appropriate monotherapy and initial
systemic immunosuppressive agent for controlling active OCP [82].

Side effect profile of MMF is found to be minimal and overall well tolerated [68,
70, 80, 83-86]. Nottage et al. observed 3 out of 23 patients to have developed side
effects. One of the three patients (4.3 %) developed a rash leading to cessation of
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MME. Another patient had mild thrombocytopenia, which resolved with a decrease
in MMF dose. Third patient had hypokalemia, myalgia, insomnia, and anorexia,
which also resolved with lowering the dose and switching to mycophenolate sodium
[82]. Saw et al. and Doycheva et al. both reported mild and transient side effects of
MMF while evaluating the effectiveness and toxicity of different IMT in OCP man-
agement [81, 84]. Saw et al. went on to conclude MMF having the lowest risk of
side effects when compared to other IMT [84]. The most common potential side
effects observed with the use of MMF are gastrointestinal upset (diarrhea, vomit-
ing), increased liver enzymes, and fatigue [68, 71, 80, 81] which are typically
reversible and resolve with dose reduction. MMF has not been associated with caus-
ing any major organ toxicity, infection or malignancy [71, 81, 82].

MMEF is employed as an orally administered medication, initially at a dose of
500 mg twice a day and titrated depending on disease control and tolerability with
a maximum dose of 3 g/day. Similar to other IMT monitoring, patients are evaluated
every 6 weeks and blood work is obtained to assess CBC with differential, renal
panel, and liver function testing. The most appropriate application of MMF is to
utilize it as a corticosteroid-sparing, first-line, monotherapy or as an adjunctive
immunosuppressive agent for active OCP [68, 70, 80-82, 87].

Cyclophosphamide

Cyclophosphamide (Cytoxan®), a nitrogen mustard derived alkylating agent, became
the eighth cytotoxic anticancer medication to be approved by the United States Food
and Drug Administration [88, 89]. The first use of cyclophosphamide in ocular condi-
tions was in 1952 to treat idiopathic uveitis [90] and since then it has been used to treat
various ocular inflammatory diseases [91, 92]. Cyclophosphamide generates immuno-
modulatory effects on rapidly proliferating cells, by alkylating nucleophilic groups on
DNA bases leading to cross-linking of DNA bases, abnormal base pairing, or DNA
strand breakage. The end result is damage to cells undergoing mitosis and conse-
quently suppression of lymphocyte function (B cells more than T cells) [1, 92, 93].

Pujari et al. assessed the outcomes of cyclophosphamide therapy as a single
immunosuppressive agent during follow-up, with or without local or systemic cor-
ticosteroids and non-steroidal anti-inflammatory drugs (NSAIDs), for treating non-
infectious ocular inflammation. Of the 215 patients in this study, 45.6 % had OCP,
being the most common diagnosis in affected eyes. Results revealed that within 6
months, 43 % of patients with OCP had complete control of inflammation, sus-
tained over at least two visits spanning at least 28 days. Success continued to
improve, complete inactivity was observed in 68.7 % patients with OCP by 12
months. Disease remission leading to discontinuation of the medication occurred at
the rate of 0.32/person-year and 63.1 % of patients achieved remission at or prior to
2 years [92]. Overall, cyclophosphamide achieved beneficial effects with sustained
control of inflammation among non-infectious ocular inflammatory cases in 49 and
76 % by 6 and 12 months respectively [92].
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Elder et al. conducted a prospective study among 19 eyes of ten patients diag-
nosed with either severe OCP or marked OCP who previously failed other systemic
immunosuppressive therapy. They were treated with cyclophosphamide and short-
term high dose oral prednisolone. All patients were treated with oral cyclophospha-
mide at an initial dose of 1.5-2.0 mg/kg/day and oral prednisolone 60 mg/day or
80 mg/day and other oral immunosuppressive agents were discontinued. All but one
patient were treated with cyclophosphamide for longer than 6 months. The reason
for discontinuing treatment in one patient was due to unpleasant feelings of being
distant from the world, ‘like being on [recreational] drugs’. The goal lymphocyte
count was 0.5-1.0 x 10%1, which was accomplished on a maintenance dose ranging
from 50 to 150 mg/day. When clinical response was observed, prednisolone was
reduced and when ocular and systemic features were clinically stable, prednisolone
was stopped completely. The duration of prednisolone ranged from 4 to 8 months.
The results of this study revealed ocular inflammation resolved in 15 eyes in a mean
time of 2.4 months. During this study two eyes perforated; one from acute microbial
keratitis and the other from progressive corneal thinning. Throughout the study,
systemic infections requiring antibiotics did not develop in any of the patients.
Progressive cicatrization was observed in 21 % of inflamed eyes (4 out of 19 eyes).
Overall, these results suggest cyclophosphamide plus short term high dose oral
prednisolone effectively controls severe ocular inflammation seen in OCP, although
progression of ocular cicatrization might be inevitable in some cases [89]. Mondino
et al. [10, 94] and Foster et al. [5, 95] reported findings confirming Elder et al.’s
work, describing oral cyclophosphamide and short-term high dose prednisolone to
be the most reasonable therapeutic regimen for adequate control of ocular inflam-
mation and prevention of cicatrization among OCP patients.

Intravenously (IV) administered cyclophosphamide is used for rapid ocular
inflammatory arrest, specifically prior to ocular surface surgery. High dose oral
prednisone is also initiated simultaneously; dosed 1 mg/kg/day with a maximum
dose of 60 mg/day and tapered weekly. Inflammation that has failed to respond to
less potent immunomodulatory therapy is also treated with pulse IV cyclophospha-
mide therapy [96, 97]. IV cyclophosphamide is dosed at 1 g/m? body surface area
every 2 weeks. The dose is adjusted depending on the patients’ response and toler-
ability to treatment, and white blood count (WBC) with an optimal range of 3.0
x10%/pL to 4.5 x10%/pL. Oral dosing given in 100—150 mg/day range (“full” doses)
appear more likely to succeed (controlling inflammation compared to doses of
<100 mg but more likely to lead to dose-limiting toxicity) than lower doses [92].
Good hydration is encouraged, 8—10 cups of non-caffeinated fluid daily to prevent
bladder toxicity especially with oral cyclophosphamide and hydration is supple-
mented with infusions for IV cyclophosphamide [91].

Careful consideration is exercised before starting cyclophosphamide; it is
reserved for vision-threatening ocular diseases which have previously failed less
potent immunomodulatory therapy or non-infectious ocular inflammatory cases
associated with systemic disease. After treatment with cyclophosphamide, a higher
rate of medication-free remission has been reported compared to methotrexate [38],
azathioprine [54], mycophenolate mofetil [83] and cyclosporine [98]. However,
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given the side effect profile of the medication, diligent monitoring by an ophthal-
mologist and commitment to compliance by the patient are fundamental to achieve
optimal results.

Pujari et al. found that the most common side effects leading to discontinuation
of cyclophosphamide are leukopenia and cystitis/blood in the urine, seen in 18.1
and 7.7 % respectively within the first year of therapy. The most common opportu-
nistic infection leading to discontinuation is Pneumocystis carinii, reported in 3.0 %
of the patients in the first year [92]. Cyclophosphamide increases the risk of malig-
nancy, especially bladder carcinoma [9, 89, 99] and increases overall cancer mortal-
ity [49, 100—103]. Therefore, the use of cylcophosphamide is limited to 1 year due
to the increased risk of developing cancer [91]. Also, it crosses the placental blood
barrier and is excreted in breast milk, thus is classified as a teratogenic medication
and contraindicated if a patient is breastfeeding [104, 105]. Although the potential
side effects of cyclophosphamide are greater than alternative immunosuppressive
agents, its application should not be deferred or delayed under appropriate circum-
stances when this medication is indicated given its success rates of remission and
vision-saving capacity [92].

Close monitoring is especially emphasized with the use of cyclophosphamide.
CBC with differential is required every other week for IV cyclophosphamide to
ensure the WBC is within the optimal range. For both IV and oral cyclophospha-
mide, monitoring CBC, renal panel, liver function enzymes, and urine analysis
every 6 weeks is endorsed. Being that cyclophosphamide is recommended to be
employed for no longer than 1 year, patients are transitioned to other IMT (i.e.,
MTX, azathioprine, mycophenolate) to achieve 2 full years of corticosteroid-free
remission.

Plasmapheresis

Plasmapheresis refers to extracorporeal separation of blood components resulting in
filtered plasma. Methods used in plasmapheresis to achieve filtered plasma are cen-
trifugation, double filtration plasmapheresis (DFPF) and a combination of both
techniques [106, 107]. It has been proven to be effective in the variety of the dis-
eases, especially in those in which circulating antibodies are the main pathogenesis
factor. Clinical indications are broad and include more than 60 diseases [108].
Although there is no formal recommendation in using plasmapheresis in treatment
of bolus pemphigoid, several reports advocated its beneficial application in con-
junction with immunosuppressive therapy in controlling severe or refractory cases,
specifically with persistent ocular involvement [109-112].

Clinical indications of plasmapheresis in mucus membrane pemphigoid include
rapid control of severe active disease when corticosteroids and immunosuppressive
dosage reduction is needed, especially in patients with multiple comorbidities such
as diabetes, or when above treatments are contraindicated and in resistant drug ther-
apy diseases [113, 114].
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The most effective method is 40-60 ml/kg plasma exchanges as often as every
other day. In each cycle, five to ten plasma exchanges usually are performed.
Automated centrifuge-based technology is the simplest, easiest and most used tech-
nique in the U.S. [115]. However, due to subsequent FFP or human albumin infusion,
the risk of disease contraction such as hepatitis and AIDS is present. Other adverse
complications include allergic reaction with fever, chills, hypotension and procedure
complications including vein puncture, thrombosis and pneumothorax [116].

To avoid rebound phenomena, plasmapheresis should be accompanied by an
immunosuppressive therapy. Turner et al. reported complete remission in four out of
seven patients with pemphigus vulgaris with five series of plasma exchanges over
an average of 8 days. In all cases, intravenous cyclophosphamide was administered
immediately after plasmapheresis to prevent rebound flare [117]. There are also two
reports on combination apheresis and cyclophosphamide in patients with mucus
membrane pemphigoid [118, 119] Hashimoto reported a 73-year-old man with
anti-epiligrin cicatricial pemphigoid and ocular lesions resistant to conventional
therapy successfully controlled with plasmapheresis. These cases suggested a pos-
sible role of plasma exchange treatment of otherwise refractory cases.

However, clinical trials evaluating plasmapheresis’ efficacy among OCP patients
are absent. The current data available is based on case reports or its effectiveness in
other autoimmune diseases. Therefore, given the life threatening side effect profile
and lack of evidence of its efficacy in OCP, plasmapheresis is not a recommended
therapy to treat OCP.

Intravenous Immunoglobulins and Rituximab

Intravenous immunoglobulins’ (IV-Ig) applicability among ocular autoimmune dis-
eases originates from its efficacy in re-regulation of the immune system through,
among other mechanisms, idiotypic anti-idiotypic regulatory network manipula-
tions. IV-Igs are retrieved from pooled human plasma from multiple donors [120].
The precise mechanism of action of IV-Ig as an anti-inflammatory and immuno-
modulating agent is yet to be elucidated. However, some of the proposed effects it
has on the immune system are the following: (1) modulation and blockage of Fc
receptors on the surface of macrophages; (2) modulation of the complement system;
(3) reduction in titers of pathogenic autoantibody; (4) induction or suppression of
the production of cytokines; (5) neutralization of toxins; (6) modulation of cell pro-
liferation, apoptosis, and demyelination; (7) alteration in sensitivity to corticoste-
roids [121-123].

Systemic immunosuppressive therapy 1is the mainstay treatment for
OCP. Nonetheless, multiple studies have shown some cases progressing while
treated with IMT [50, 95, 124, 125] and a risk of advancing to end-stage OCP [126].
Therefore, when conventional approach fails to adequately control disease activity,
achieve clinical remission or is intolerable to IMT side effects, IV-Ig is an appropri-
ate alternative treatment option.
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Foster et al. in a preliminary, uncontrolled study were the first to assess the
safety and effectiveness of IV-Ig for treating OCP among ten patients, who
were otherwise resistant to conventional IMT. IV-Ig infusions were adminis-
tered at a dose of 2-3 g/kg/cycle, divided over 3 days and repeated every 2—6
weeks. The duration of therapy ranged from 16 to 23 months (mean of
19.3 months) without medication induced side effects. Results revealed termi-
nation of clinical progression and resolution of chronic conjunctivitis in all of
the ten patients [127].

Letko et al. evaluated the clinical outcomes of IV-Ig therapy to conventional
IMT among patients with OCP. Patients were enrolled in the study when ocular
involvement of MMP was noted and confirmed by biopsy. At the time of enroll-
ment into this study, all patients were diagnosed with stage 2 OCP. They were
placed into two groups, group A and group B, each consisted of eight patients.
Both of these groups were studied at the same time. Group A patients were treated
with IV-Ig as monotherapy while group B patients were treated with conventional
IMT or in combination with systemic corticosteroids. All of the patients were fol-
lowed for a minimum of 18 months after diagnosis of OCP. The mean length of
therapy was 24 months (range 16-30) for group A and 45 months (range 21-90)
for group B. The median time from initiation of therapy to achieving clinical
remission was 4 and 8.5 months in group A and B, respectively, with a statistically
significant difference (P<0.01). Recurrence of ocular inflammation was not
observed in any of the patients in group A. On the other hand, in group B, recur-
rence was noted in five patients. All of the eight patients in group A, at the last
follow up visit, revealed no progression of their ocular inflammation and both
eyes in each patient were quiescent. On the contrary, at the last follow up visit,
four of the eight patients in group B progressed from stage 2 to stage 3 and some
level of conjunctival inflammation was observed in five patients. The findings of
this study demonstrate encouraging outcomes for IV-Ig application to halt disease
progression and achieve remission, making it a favorable alternative to conven-
tional IMT among patients with OCP [126].

Sami et al. studied 15 patients with severe MMP refractory to systemic cortico-
steroids and IMT who then were treated with IV-Ig therapy. These patients’ quality
of life during this study was evaluated: first, before starting I'V-Ig therapy, and sec-
ond, at the last visit. A numeric scoring system was used, assigning a score based on
the symptoms of the disease and the side effects of treatment affecting their life-
style. The scoring system was as follows: (1), poor; (2), unsatisfactory; (3), livable;
(4), reasonably good; (5), high quality of life. Among the 15 patients, the average
score at the last visit was 4.7 [128].

RTX is a monoclonal antibody against CD20 protein, mainly targeting B-cells
[129]. Combination treatment regimen with rituximab (RTX) plus IV-Ig is an
effective modality to treat OCP, stage 3 or 4, moderate to severe inflammation,
rapidly progressive, or recalcitrant to conventional IMT. Foster et al. conducted a
preliminary report studying the efficacy and safety of combination therapy of
RTX and IV-Ig compared to other IMT among OCP patients. A total of 12 OCP
patients were evaluated. Six patients were in study group and six patients were in
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control group. The study group patients received RTX plus IV-Ig while control
group received more aggressive IMT but not RTX and IV-Ig. Prior to each infu-
sion, complete blood count and complete metabolic profile were checked. Dosing
for IV-Ig was 2 g/kg divided over three consecutive days and this is repeated at a
monthly interval. Rituximab dosing is 375 mg/m? body surface area once a week
for 8 weeks and then switched to once a month interval. The average follow up
was 57.5 and 55.5 months in the control group and the study group, respectively.
Results showed all patients in the study group did not have progression of their
OCP and visual acuity was stable. Patients in the control group all had progres-
sion of their OCP and deterioration of their vision. Immediate or delayed side
effects were not observed in any of the patients in the study group. Employing
combination regimen of RTX and IV-Ig successfully arrested progression of the
disease and as a result restored the patients’ quality of life [129]. The combina-
tion therapy of IV-Ig plus rituximab has shown to be very effective in attaining
durable remission. Therefore, this combination therapy is favored for refractory
cases of OCP.

Prior to the study conducted by Foster et al., reports of RTX application in treat-
ing OCP were based on case reports. Ross et al. reported a patient with severe OCP
who failed oral prednisone, dapsone, and cyclophosphamide but showed response
to RTX infusions. However, adjuvant therapy with oral prednisone and MMF was
required to achieve remission [130]. Schumann et al. described a patient with OCP
who was unresponsive to dapsone and cyclophosphamide who then showed positive
outcomes after receiving four RTX infusions [131]. Concomitant therapy was
administered in this patient with intravenous and oral corticosteroids. Schmidt et al.
observed partial response in a MMP patient after four infusions of RTX with accom-
panying therapy of pulse dexamethasone and cyclophosphamide therapy. When
RTX is utilized as monotherapy or in combination with other immunosuppressive
therapy, the primary concern is a high risk of systemic infections potentially leading
to lethal septicemia [132, 133]. Employing RTX in combination with IV-Ig, an
immunomodulating agent without immunosuppressing, as adjuvant therapy, has
shown to be an appropriate and safe therapeutic regimen under indicated circum-
stances. The study conducted by Foster et al. reported no deaths or infections in any
of the patients treated with RTX.

Conclusions and Future Directions

The treatment of OCP has certainly evolved over several decades when ophthal-
mologists have encountered refractory disease. The majority of patients will ini-
tially require conventional immune suppression for control of their OCP. However,
biologic treatments are more target specific, and treatments such as rituximab and
IVIg have the potential to improve clinical outcomes and quality of life. These
results could provide a basis for the earlier usage of targeted therapies in the treat-
ment algorithm of OCP.



92

S. Dhanireddy et al.

References

—_

10.

11

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

. Neff AG, Turner M, Mutasim DF. Treatment strategies in mucous membrane pemphigoid.

Ther Clin Risk Manag. 2008;4(3):617-26.

. Higgins GT, Allan RB, Hall R, et al. Development of ocular disease in patients with mucous

membrane pemphigoid involving the oral mucosa. Br J Ophthalmol. 2006;90:964—7.

. Kirzhner M, Jakobiec FA. Ocular cicatricial pemphigoid: a review of clinical features, immu-

nopathology, differential diagnosis and current management. Semin Ophthalmol.
2011;26(4-5):270-7.

. Ahmed M, Zein G, Khawaja F, Foster CS. Ocular cicatricial pemphigoid: pathogenesis, diag-

nosis and treatment. Prog Retin Eye Res. 2004;23(6):579-92.

. Foster CS. Cicatricial pemphigoid. Trans Am Ophthalmol Soc. 1986;84:527-663.
. Foster CS, Wilson LA, Ekins MB. Immunosuppressive therapy for progressive ocular cicatri-

cial pemphigoid. Ophthalmology. 1982;89:340-53.

. Chan RY, Bhol K, Tesavibul N, et al. The role of antibody to human beta 4 integrin in con-

junctival basement membrane separation: possible in vitro model for ocular cicatricial pem-
phigoid. Invest Ophthamol Vis Sci. 1999;40:2283-90.

. Foster CS, Ahmed AR. Intravenous immunoglobulin therapy for ocular cicatricial pemphi-

goid: a preliminary study. Ophthalmology. 1999;106:2136-43.

. Dantzig PI. Immunosuppressive and cytotoxic drugs in dermatology. Arch Dermatol.

1974;110:393-406.
Mondino BJ, Brown SI. Ocular cicatricial pemphigoid. Ophthalmology. 1981;88:95-100.

. Foster CS, Neumann R, Tauber J. Long-term results of systemic chemotherapy for ocular

cicatricial pemphigoid. Doc Ophthalmol. 1992;82:223-9.

Stephens CR. The structure of aureomycin. J Am Chem Soc. 1954;76:3568-75.

Sapadin AN, Fleischmajer R. Tetracyclines: nonantibiotic properties and their clinical impli-
cations. J Am Acad Dermatol. 2006;54:258-65.

Webster GF, Leyden JJ, McGinley KIJ, et al. Suppression of polymorphonuclear leukocyte
chemotactic factor production in Propionibacterium acnes by sub-minimal inhibitory concen-
trations of tetracyclines and erythromycin. Antimicrob Agents Chemother. 1982;21:770-2.
Webster G, Del Rosso JQ. Anti-inflammatory activity of tetracyclines. Dermatol Clin.
2007;25:133-5.

Poskitt L, Wojnarowska F. Treatment of cicatricial pemphigoid with tetracycline and nicotin-
amide. Clin Exp Dermatol. 1995;20:258-9.

Mallon E, Wojnarowska F. Cicatricial pemphigoid presenting with unusual palmar involve-
ment, successfully treated with a combination of nicotinamide and tetracycline. Clin Exp
Dermatol. 1994;19:526-30.

Kohler IK, Lorincz AL. Erythema elevatum diutinum treated with niacinamide and tetracy-
cline. Arch Dermatol. 1980;116:693-5.

Berk MA, Lorincz AL. The treatment of bullous pemphigoid with tetracycline and niacina-
mide a preliminary report. Arch Dermatol. 1986;122:670-4.

Thornfeldt CR, Menkes AW. Bullous pemphigoid controlled by tetracycline. J] Am Acad
Dermatol. 1987;16:305-10.

Pereyo NG, Davis LS. Generalized bullous pemphigoid controlled by tetracycline therapy
alone. J Am Acad Dermatol. 1995;32(1):138-9.

Smith CJ, Sayles H, Mikuls TR, Michaud K. Minocycline and doxycycline therapy in com-
munity patients with rheumatoid arthritis: prescribing patterns, patient-level determinants of
use, and patient-reported side effects. Arthritis Res Ther. 2011;13:2-8.

Fourneau E. Action antistreptococcique des dérivés sulfurés organiques. CE Acad Sci.
1937;204:1763.

Rook A, Waddington E. Pemphigus and pemphigoid. Br J Dermatol. 1953;65:425-31.
Persons JR, Rogers RS. Bullous pemphigoid responding to sulfapyridine and the sulfones.
Arch Dermatol. 1977;113:610-5.



5 Ocular Cicatricial Pemphigoid 93

26

217.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

. Wertheim MS, Males JJ, Cook SD, et al. Dapsone induced haemolytic anaemia in patients
treated for ocular cicatricial pemphigoid. Br J Ophthalmol. 2006;90:516.

Fern Al Jay JL, Young H, et al. Dapsone therapy for the acute inflammatory phase of ocular
pemphigoid. Br J Ophthalmology. 1992;76:332-5.

Doan S, Lerouic JF, Robin H, et al. Treatment of ocular cicatricial pemphigoid with sulfasala-
zine. Ophthalmology. 2001;108:1565-8.

Farber S, Diamond LK. Temporary remissions in acute leukemia in children produced by
folic antagonist 4-aminopteroglutamic acid (aminopterin). N Engl J Med. 1948;238:787-93.
Wong VG. Methotrexate in the therapy of cyclitis. Trans Am Acad Ophthalmol Otolaryngol.
1965;69:279-93.

Okada AA. Immunomodulatory therapy for ocular inflammatory disease: a basic manual and
review of the literature. Ocul Immunol Inflamm. 2005;13:335-51.

Kaplan-Messas A, Barkana Y, Avni I, et al. Methotrexate as a first-line corticosteroid-sparing
therapy in a cohort of uveitis and scleritis. Ocul Immunol Inflamm. 2003;11:131-9.

Shah SS, Lowder CY, Schmitt MA, et al. Low-dose methotrexate therapy for ocular inflam-
matory disease. Ophthalmology. 1992;99:1419-23.

Samson CM, Waheed N, Baltatzis S, et al. Methotrexate therapy for chronic noninfectious
uveitis: analysis of a case series of 160 patients. Ophthalmology. 2001;108:1134-9.

Bom S, Zamiri P, Lightman S. Use of methotrexate in the management of sight-threatening
uveitis. Ocul Immunol In Flamm. 2001;9:35-40.

Malik AR, Pavesio C. The use of low dose methotrexate in children with chronic anterior and
intermediate uveitis. Br K Ophthalmol. 2005;89:806-8.

Wessels JA, Huizinga TW, Guchelaar HJ. Recent insights in the pharmacological actions of
methotrexate in the treatment of rheumatoid arthritis. Rheumatology (Oxford).
2008;47:249-55.

Gangaputra S, Newcomb CW, Liesegang TL, et al. Methotrexate for ocular inflammatory
diseases. Ophthalmology. 2009;116(11):2188-98.

Saw VP, Dart JK. Ocular mucous membrane pemphigoid: diagnosis and management strate-
gies. Ocul Surf. 2008;6:128-42.

Van Ede AE, Laan RF, Blom HJ, et al. Methotrexate in rheumatoid arthritis: an update with
focus on mechanisms involved in toxicity. Semin Arthritis Rheum. 1998;27:277-97.

Walker AM, Funch D, Dreyer NA, et al. Determinants of serious liver disease among patients
receiving low-dose methotrexate for rheumatoid arthritis. Arthritis Rheum.
1993;36:329-35.

Tolman KG, Clegg DO, Lee RG, et al. Methotrexate and the liver. ] Rheumatol Suppl.
1985;12:29-34.

Hoekstra M, van Ede AE, Haagsma CJ, et al. Factors associated with toxicity, final dose, and
efficacy of methotrexate in patients with rheumatoid arthritis. Ann Rheum Dis.
2003;62:423-6.

Lahdenne P, Rapola J, Ylijoki H, et al. Hepatoxicity in patients with juvenile idiopathic arthri-
tis receiving longterm methotrexate therapy. J Rheumatol. 2002;29:2442-5.

Suwa A, Hirakata M, Satoh S, et al. Rheumatoid arthritis associated with methotrexate-
induced pneumonitis: improvement with i.v. cyclophosphamide therapy. Clin Exp Rheumatol.
1999;17:355-8.

Salaffi F, Manganelli P, Carotti M, et al. Methotrexate-induced pneumonitis in patients with
rheumatoid arthritis and psoriatic arthritis: report of five cases and review of the literature.
Clin Rheumatol. 1997;16:296-304.

Cottin V, Tébib J, Massonnet B, et al. Pulmonary function in patients receiving long-term
low-dose methotrexate. Chest. 1996;109:933-9.

Hilliquin P, Renoux M, Perrot S, et al. Occurrence of pulmonary complications during meth-
otrexate therapy in rheumatoid arthritis. Br ] Rheumatol. 1996;35:441-5.

Kempen JH, Gangaputra S, Daniel E, et al. Long-term risk of malignancy among patients
treated with immunosuppressive agents for ocular inflammation: a critical assessment of the
evidence. Am J Ophthalmol. 2008;146:802—12.



94

50

51.

52.

53.

54.

55

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

S. Dhanireddy et al.

. Miserocchi E, Baltatzis S, Roque MR, et al. The effect of treatment and its related side effects
in patients with severe ocular cicatricial pemphigoid. Ophthalmology. 2002;109:111-8.
Baker KB, Spurrier NJ, Watkins AS, et al. Retention time for corticosteroid-sparing systemic
immunosuppressive agents in patients with inflammatory eye disease. Br J Ophthalmol.
2006;90:1481-5.

Bawle EV, Conard JV, Weiss L. Adult and two children with fetal methotrexate syndrome.
Teratology. 1998;57:51-5.

Lewden B, Vial T, Elefant E, et al. Low dose methotrexate in the first trimester of pregnancy:
results of a French collaborative study. ] Rheumatol. 2004;31:2360-5.

Pasadhika S, Kempen JH, Newcomb CW, et al. Azathioprine for ocular inflammatory dis-
eases. Am J Ophthalmol. 2009;148(4):500-9.

. Elion GB. The purine path to chemotherapy. Science. 1989;244(4900):41-7.

. Patel AA, Swerlick RA, McCall CO. Azathioprine in dermatology: the past, the present, and
the future. ] Am Acad Dermatol. 2006;55(3):369-89.

Elion GB, Callahan SW, Hitchings GH, et al. The metabolism of 2-amino-6-(1-methyl-4-
nitro-5-imidazolyl) thiopurine (B.W. 57-323) in man. Cancer Chemother Rep 1.
1960;8:47-52.

Thiersch JB. Effect of 6-(1'-methyl-4'-nitro-5'-imidazolyl)-mercaptopurine and 2-amino-6-
(1'-methyl-4'-nitro-5'-imidazolyl)-mercaptopurine on the rat litter in utero. J Reprod Fertil.
1962;4:297-302.

Murray JE, Merrill JP, Harrison JH, et al. Prolonged survival of human-kidney homografts by
immunosuppressive drug therapy. New Engl J Med. 1963;268(24):1315-23.

Dave VK, Vickers CF. Azathioprine in the treatment of muco-cutaneous pemphigoid. Br
J Dermatol. 1974;90:183-6.

Ward JR. Role of disease-modifying antirheumatic drugs versus cytotoxic agents in the ther-
apy of rheumatoid arthritis. Am J Med. 1988;85:39—44.

Danovitch GM. Choice of immunosuppressive drugs and individualization of immunosup-
pressive therapy for kidney transplant patients. Transplant Proc. 1999;31:2S-6.

Wise M, Callen JP. Azathioprine: a guide for the management of dermatology patients.
Dermatol Ther. 2007;20:206—15.

Gisbert JP, Nifio P, Cara C, et al. Comparative effectiveness of azathioprine in Crohn’s dis-
ease and ulcerative colitis: prospective, long-term, follow-up study of 394 patients. Aliment
Pharmacol Ther. 2008;28:228-38.

Lee JC, Gladman DD, Schentag CT, et al. The long-term use of azathioprine in patients with
psoriatic arthritis. J Clin Rheumatol. 2001;7:160-5.

Goldstein LH, Dolinsky G, Greenberg R, et al. Pregnancy outcome of women exposed to
azathioprine during pregnancy. Birth Defects Res A Clin Mol Teratol. 2007;79:696-701.
Alstead EM, Ritchie JK, Lennard-Jones JE, et al. Safety of azathioprine in pregnancy in
inflammatory bowel disease. Gastroenterology. 1999;99:443-6.

Baltatzis S, Tufail F, Yu EN, et al. Mycophenolate mofetil as an immunomodulatory agent in
the treatment of chronic ocular inflammatory disorders. Ophthalmology. 2003;110:1061-5.
Behrend M. A review of clinical experience with the novel immunosuppressive drug myco-
phenolate mofetil in renal transplantation. Clin Nephrol. 1996;45:336—41.

Zurdel J, Aboalchamat B, Zierhut M, et al. Early clinical experiences with mycophenolate
mofetil for immunosuppressive therapy of ocular cicatricial pemphigoid [in German]. Klin
Monbl Augenheilkd. 2001;218:222-8.

Larkin G, Lightman S. Mycophenolate mofetil: a useful immunosuppressive in inflammatory
eye disease. Ophthalmology. 1999;106:370—4.

Sollinger HW. Mycophenolate mofetil for the prevention of acute rejection in primary cadav-
eric renal allograft recipients. Transplantation. 1995;60:225-32.

Boumpas DT, Kritikos HD, Daskalakis NG. Perspective on future therapy of vasculitis. Curr
Rheumatol Rep. 2000;2:423-9.

Adu D, Cross J, Jayne DR. Treatment of systemic lupus erythematosus with mycophenolate
mofetil. Lupus. 2001;10:203-8.



5 Ocular Cicatricial Pemphigoid 95

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

9s.

96.

97.

98.

Meihsler W, Reinisch W, Moser G, et al. Is mycophenolate mofetil an effective alternative in
azathioprine-intolerant patients with chronic active Crohn’s disease? Am J Gastroenterol.
2001;96:782-7.

Schwarz A. New aspects of the treatment of nephrotic syndrome. J Am Soc Nephrol. 2001;12
Suppl 17:544-7.

Chanaud III NP, Vistica BP, Eugui E, et al. Inhibition of experimental autoimmune uveoreti-
nitis by mycophenolate mofetil, an inhibitor of purine metabolism. Exp Eye Res.
1995;61:429-34.

Budde K, Glander P, Bauer S, et al. Pharmacodynamic monitoring of mycophenloate mofetil.
Clin Chem Lab Med. 2000;38:1213-6.

Ahsan N, Johnson C, Gonwa T, et al. Randomized trial of tacrolimus plus mycophenolate
mofetil or azathioprine versus cyclosporine oral solution (modified) plus mycophenolate
mofetil after cadaveric kidney transplantation: results at 2 years. Transplantation.
2001;72:245-50.

Thorne JE, Jabs DA, Qazi FA, et al. Mycophenolate mofetil therapy for inflammatory eye
disease. Am Acad Ophthalmology. 2005;112:1472-7.

Doycheva D, Deuter C, Blumenstock G, et al. Long-term results of therapy with mycophenolate
mofetil in ocular mucous membrane pemphigoid. Ocul Immunol Inflamm. 2011;19:431-8.
Nottage JM, Hammersmith KM, Murchison AP, et al. Treatment of mucous membrane pem-
phigoid with mycophenolate mofetil. Cornea. 2013;32(6):810-5.

Daniel E, Thorne JE, Newcomb CW, et al. Mycophenolate mofetil for ocular inflammation.
Am J Ophthalmol. 2010;149(3):423-32.

Saw VP, Dart JK, Rauz S, et al. Immunosuppressive therapy for ocular mucous membrane
pemphigoid strategies and outcomes. Ophthalmology. 2008;115:253-61.

Galor A, Jabs DA, Leder HA, et al. Comparison of antimetabolite drugs as corticosteroid-
sparing therapy for noninfectious ocular inflammation. Ophthalmology. 2008;115:1826-32.
Pleyer U, Ruokonen P, Schmidt N, et al. Mycophenol acid in ocular autoimmune disorders-
can we optimize this therapy? [in German]. Klin Monbl Augenheilkd. 2008;225:66-9.
Kilmartin DJ, Forrester JV, Dick AD. Rescue therapy with mycophenolate mofetil in refrac-
tory uveitis [letter]. Lancet. 1998;352:35-6.

Emadi A, Jones RJ, Brodsky RA. Cyclophosphamide and cancer: golden anniversary. Nature
Reviews. Clin Oncol. 2009;6(11):638-47.

Elder MJ, Jones RJ, Brodsky RA. Role of cyclophosphamide and high dose steroid in ocular
cicatricial pemphigoid. Br J Ophthalmology. 1995;79:264—6.

Roda PE. Nitrogen mustard therapy of uveitis of unknown etiology. Rev Clin Esp.
1952;44:173-80.

Jabs DA, Rosenbaum JT, Foster CS, et al. Guidelines for the use of immunosuppressive drugs
in patients with ocular inflammatory disorders: recommendations of an expert panel. Am
J Ophthalmol. 2000;130:492-513.

Pujari SS, Kempen JH, Newcomb CW, et al. Cyclophosphamide of ocular inflammatory dis-
eases. Ophthalmology. 2010;117(2):356.

Hemady R, Tauber J, Foster CS. Immunosuppressive drugs in immune and inflammatory
ocular disease. Surv Ophthalmol. 1991;35:369-85.

Mondino BJ. Cicatricial pemphigoid and erythema multiforme. Ophthalmology.
1990;97:939-52.

Tauber J, Sainz de la Maza M, Foster CS. Systemic chemotherapy for ocular cicatricial pem-
phigoid. Cornea. 1991;10:185-95.

Yesudian PD, Armstrong S, Cawood JI, et al. Mucous membrane pemphigoid: management
of advanced ocular disease with intravenous cyclophosphamide and amniotic membrane
transplantation. Br J Dermatol. 2005;153:692—4.

Pandya AG, Warren KJ, Bergstresser PR. Cicatricial pemphigoid successfully treated with
pulse intravenous cyclophosphamide. Arch Dermatol. 1997;133:245-7.

Kagmaz RO, Kempen JH, Newcomb C, et al. Cyclosporine for ocular inflammatory diseases.
Ophthalmology. 2010;117(3):576-84.



96

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

S. Dhanireddy et al.

Berkson BM, Lome LG, Shapiro I. Severe cystitis induced by cyclophosphamide, role of
surgical management. JAMA. 1973;225:605-6.

Park MC, Park YB, Jung SY, et al. Risk of ovarian failure and pregnancy outcome in patients
with lupus nephritis treated with intravenous cyclophosphamide pulse therapy. Lupus.
2004;13:569-74.

Asten P, Barrett J, Symmons D. Risk of developing certain malignancies is related to duration
of immunosuppressive drug exposure in patients with rheumatic disease. J Rheumatol.
1999;26:1705-14.

Baltus JA, Boersma JW, Hartman AP, et al. The occurrence of malignancies in patients with
rheumatoid arthritis treated with cyclophosphamide: a controlled retrospective follow-up.
Ann Rheum Dis. 1983;42:368-73.

Baker GL, Kahl LE, Zee BC, et al. Malignancy following treatment of rheumatoid arthritis
with cyclophosphamide: long-term case—control follow-up study. Am J Med. 1987;83:1-9.
Ostensen M. Treatment with immunosuppressive and disease modifying drugs during preg-
nancy and lactation. Am J Reprod Immunol. 1992;28:148-52.

Rubin B, Palestine AG. Complications of corticosteroid and immunosuppressive drugs. Int
Ophthalmol Clin. 1989;29(3):159-71.

Kaplan AA. Therapeutic plasma exchange: core curriculum 2008. Am J Kidney Dis.
2008;52(6):1180-96.

Siami GA, Siami FS. Membrane plasmapheresis in the United States: a review over the last
20 years. Ther Apher. 2001;5(4):315-20.

Szczepiorkowski ZM, Bandarenko N, Kim HC, et al. Guidelines on the use of therapeutic
apheresis in clinical practice--evidence-based approach from the Apheresis Applications
Committee of the American Society for Apheresis. J Clin Apher. 2010;25(3):83-177.
Hashimoto Y, Suga Y, Yoshiike T, et al. A case of antiepiligrin cicatricial pemphigoid success-
fully treated by plasmapheresis. Dermatology. 2000;201:58-60.

Chang B, Tholpady A, Huang R, et al. Clinical and serological responses following plasma-
pheresis in bullous pemphigoid: two case reports and a review of the literature. Blood
Transfus. 2014;12:269-75.

Roujeau JC, Revuz J, Touraine R, et al. Cortico-resistant bullous pemphigoid. Favorable
results with plasmapheresis [In French]. Nouv Presse Med. 1979;8:3362.

Roujeau JC, Guillaume JC, Morel P, et al. Plasma exchange in bullous pemphigoid. Lancet.
1984;2:486-8.

Egan CA, Meadows KP, Zone JJ. Plasmapheresis as a steroid saving procedure in bullous
pemphigoid. Int J Dermatol. 2000;39(3):230-5.

Mazzi G, Raineri A, Zanolli FA, et al. Plasmapheresis therapy in pemphigus vulgaris and
bullous pemphigoid. Transfus Apher Sci. 2003;28:13-8.

Gurland HJ, Lysaght MJ, Samtleben W, et al. A comparison of centrifugal and membrane-
based apheresis formats. Int J Artif Organ. 1984;7(1):35-8.

Yamada H, Yaguchi H, Takamori K, et al. Plasmapheresis for the treatment of pemphigus
vulgaris and bullous pemphigoid. Therupeutic A. 1997;1(2):178-82.

Turner MS, Sutton D, Sauder DN. The use of plasmapheresis and immunosuppression in the
treatment of pemphigus vulgaris. J Am Acad Dermatol. 2000;43:1058-64.

Bohn J, Jonsson S, Holst R. Successful treatment of recalcitrant cicatricial pemphigoid with
a combination of plasma exchange and cyclophosphamide. Br J of Dermatol.
1999;141:536-40.

Hashimoto Y, Suga Y, Yoshiike T, et al. A case of antiepiligrin cicatricial successfully treated
by plasmapheresis. Dermatology. 2001;201:58-60.

Tellier Z. Intravenous immunoglobulin in eye involvement. Clin Rev Allergy Immun.
2005;29:295-306.

Ahmed AR, Dahl MV. Consensus statement on the use of intravenous immunoglobulin ther-
apy in the treatment of autoimmune mucocutaneous blistering diseases. Arch Dermatol.
2003;139:1051-9.



5 Ocular Cicatricial Pemphigoid 97

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Kazatchkine MD. Immunomodulation of autoimmune and inflammatory disease with intra-
venous immune globulin. N Engl J Med. 2001;345:747-55.

Tellier Z. Human immunoglobulins in intraocular inflammation. Ann NY Acad Sci.
2007;1110:337-47.

Neumann R, Tauber J, Foster CS. Remission and recurrence after withdrawal of therapy for
ocular cicatricial pemphigoid. Ophthalmology. 1991;98:858-62.

Mondino BJ, Brown SI. Immunosuppressive therapy in ocular cicatricial pemphigoid. Am
J Ophthalmol. 1983;96:453-9.

Letko E, Miserocchi E, Daoud YJ, et al. A nonradomized comparison of the clinical outcome
of ocular involvement in patients with mucous membrane (cicatricial) pemphigoid between
conventional immunosuppressive and intravenous immunoglobulin therapies. Clin Immunol.
2004;111:303-10.

Foster CS, Ahmed AR. Intravenous immunoglobulin therapy for ocular cicatricial pemphi-
goid. Am Acad Ophthalmology. 1999;106:2136—43.

Sami N, Bhol KC, Razzaque AA, et al. Intravenous immunoglobulin therapy in patients with
multiple mucosal involvement in mucous membrane pemphigoid. Clin Immunol.
2002;102:59-67.

Foster CS, Chang PY, Ahmed AR. Combination of rituximab and intravenous immunoglobu-
lin for recalcitrant ocular cicatricial pemphigoid. Am Acad Ophthalmology.
2010;117:861-9.

Ross AH, Jaycock P, Cook SD, et al. The use of rituximab in refractory mucous membrane
pemphigoid with severe ocular involvement. Br J Ophthalmol. 2009;93:421-2, 548.
Schumann T, Schmidt E, Booken N, et al. Successful treatment of mucous membrane pem-
phigoid with the anti-CD-20 antibody rituximab [letter]. Acta Derm Venereol.
2009;89:101-2.

Gurcan HM, Keskin DB, Stern JN, et al. A review of the current use of rituximab in autoim-
mune diseases. Int Imnmunopharmacol. 2009;9:10-25.

El Tal AK, Posner MR, Spigelman Z, et al. Rituximab: a monoclonal antibody to CD20 used
in the treatment of pemphigus vulgaris. ] Am Acad Dermatol. 2006;55:449-59.



	Chapter 5: Ocular Cicatricial Pemphigoid
	Introduction
	 Staging
	 OCP Stepladder Immunosuppressive Therapy Algorithm
	 Tetracycline
	 Dapsone
	 Methotrexate
	 Azathioprine
	 Mycophenolate Mofetil
	 Cyclophosphamide
	 Plasmapheresis
	 Intravenous Immunoglobulins and Rituximab
	 Conclusions and Future Directions
	References


