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Abstract Purpose: To evaluate the
efficacy of tacrolimus (FK 506) ther-
apy in patients with ocular cicatricial
pemphigoid (OCP). Methods: In a
cohort study, six patients with OCP,
in whom the disease was not con-
trolled by conventional immunosup-
pressive agents administered in high
doses for an appropriate period of
time, were treated with FK 506. The
FK 506 was administered orally at
the daily dose of 8 mg. Final clinical
response to FK 506 was divided into
three categories based on the differ-
ence between severity of conjuncti-
val inflammation before and after
FK 506 therapy. “Total control” of
disease activity was defined as resid-
ual inflammatory activity of 0.5 or
less in the final examination and an
inflammation decrement of at least
0.5 between initial and final exami-
nation. “Partial control” was defined
as final disease activity 1.0 or 1.5
and at least 0.5 decrement of disease
activity between initial and final ex-
amination. “Uncontrolled inflamma-
tion” was defined as final disease ac-

tivity above 1.5 or no improvement
between initial and final activity. 
Results: The average age of the pa-
tients was 67.5 years (range 50–75
years). Male to female ratio was 1:1.
The average duration of OCP prior
to beginning of FK 506 treatment
was 6.25 years (range 3–12.5 years).
The average duration of treatment
with FK 506 was 11 months (range
5–18 months). The average disease
activity prior to the administration of
FK 506 was 2.6 (range 2.0–3.0). The
average disease activity at the time
when FK 506 was stopped was 2.0
(range 1.0–2.5). In four patients
(67%) FK 506 failed to control ac-
tivity of OCP, and in two patients
(33%) the activity was controlled
partially. Conclusions: Although 
FK 506 was not used in a prospec-
tive randomized trial and although
we used the drug only in patients
with OCP refractory to conventional
immunosuppressive agents, it is like-
ly that FK 506 is incapable of con-
trolling the activity of OCP and in-
ducing a remission.
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Introduction

Ocular cicatricial pemphigoid (OCP) is a systemic auto-
immune disease characterized by the presence of circu-
lating autoantibodies in serum [1], elevated serum levels
of proinflammatory cytokines [2], and dysregulation of T
lymphocytes [3]. OCP primarily affects the conjunctiva,
causing chronic cicatrizing conjunctivitis that ultimately
results in blindness. In addition to the eye, OCP can also

affect the skin and oral, nasopharyngeal, laryngeal,
esophageal, genital, and anal mucosae [4].

Topical therapy, originally used in treatment of OCP,
is ineffective in controlling the disease. As with other au-
toimmune disorders, immunomodulatory drugs have
been employed in treatment of OCP. Therapy of OCP
with systemic steroids [1] and immunosuppressive
agents such as dapsone [5], methotrexate [5], azathio-
prine [6], and cyclophosphamide [6] is described in the
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literature. Recently, intravenous immunoglobulin therapy
was reported in patients with OCP recalcitrant to con-
ventional immunomodulators [7].

Tacrolimus (FK 506) is an effective immunosuppres-
sive agent whose mechanism of action is similar to that
of cyclosporin A (CSA). FK 506 acts primarily on 
T-helper lymphocytes by inhibiting the production of
lymphokines, principally interleukin-2 (IL-2). The clini-
cal use of FK 506 has been recently reviewed [8]. To
date, there are no reports on use of FK 506 for treating
OCP.

We present a group of patients with OCP in whom the
disease was not controlled by conventional therapeutic
agents administered in high doses for an appropriate 
period of time. These patients were then treated with 
FK 506, which was also ineffective in controlling the
disease activity and inducing a remission.

Patients and methods

Six patients were treated with FK 506 (Prograf, Fujisawa Pharma-
ceuticals, Osaka, Japan). All suffered from chronic cicatrizing
conjunctivitis. Immunohistochemical analysis of biopsied in-
flamed conjunctiva disclosed immunoglobulin and/or complement

deposition at the epithelial basement membrane zone of each pa-
tient. All patients had circulating autoantibodies which bound to
the epithelial BMZ of normal human conjunctiva [9] and to the
epidermal side of salt-split skin preparations on indirect immuno-
fluorescence [10]. The circulating autoantibodies recognized a
205-kDa protein, previously identified as β4-integrin, in an immu-
noblot assay using normal human conjunctival lysates [11].

The following information was collected for each patient: age
at onset of cicatrizing conjunctivitis, sex, duration of the disease
prior to FK 506 therapy, previous systemic treatment, involvement
of other mucosae or skin, and conjunctival injection before and af-
ter the FK 506 therapy (Table 1).

Previous treatment

Prior to the beginning of FK 506 therapy each patient had been
treated with at least two systemic immunomodulators. Neither re-
mission nor a significant clinical response was observed when us-
ing either of these drugs. In addition, some patients developed
clinically significant side effects necessitating withdrawal of the
medication. Thus, FK 506 therapy was started in this group of pa-
tients.

Disease activity

The severity of the eye disease was detected based on the conjunc-
tival injection as previously described [5]. A single observer
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Table 1 Clinical data on six patients with OCP refractory to conventional immunosuppressive drugs treated with FK 506

Patient Sex Age at Previous Other Duration Activity Duration Activity Side effects Reason to Final clinical
onset treatment mucosae of OCP prior to of FK at the discontinue response to
(years) involved prior to FK 506a 506 Rx end of FK 506 FK 506

FK 506 (months) FK 506a

(years)

1 F 60 Prednisone, None 12.5 3+ 18 2+ Elevated BUN, Persistent Uncontrolled 
Dapsone, worsenning inflammation inflammation
Ara-C, of DM
MTX

2 M 74 Dapsone, None 3.5 2+ 5 2+ Anemia, Persistent Uncontrolled 
CTX, thrombocyt- inflammation inflammation
Imuran, openia
Ara-C, 
MTX

3 F 50 Prednisone, Mouth, 3 2.5+ 15 1.5+ Nausea Persistent Partial 
dapsone pharynx, inflammation control

larynx,
esophagus,
nose, 
vagina

4 M 75 Prednisone, None 9.5 2+ 9 l+ None Persistent Partial 
dapsone, inflammation control
CTX, 
Ara-C

5 M 74 Dapsone, None 6 3+ 11 3+ None Persistent Uncontrolled 
MTX, inflammation inflammation
Cytoxan, 
Ara-C

6 F 72 Prednisone, Mouth 3 3+ 8 2.5+ Tremor Persistent Uncontrolled 
dapsone inflammation inflammation

a Conjunctival injection



(C.S.F.) had graded the degree of disease activity, i.e., conjunctival
injection, using a scale of zero to four in increments of 0.5.

Because OCP is sometimes asymmetric, each patient was grad-
ed according to the eye with the higher degree of inflammation.

Clinical response

Final clinical response to FK 506 was divided into three categories
based on the difference in severity of conjunctival inflammation
before and after FK 506 therapy [12]. “Total control” of disease ac-
tivity was defined as residual inflammatory activity of 0.5 or less in
the final examination and an inflammation decrement of at least 0.5
between initial and final examination. “Partial control” was defined
as final disease activity of 1.0 or 1.5 and at least 0.5 decrement of
disease activity between initial and final examination. “Uncon-
trolled inflammation” was defined as final disease activity above
1.5 or no improvement between initial and final activity.

Administration and monitoring of FK 506 therapy

The FK 506 therapy was started in all patients after previous con-
ventional immunosuppressive treatment had failed. The FK 506
was administered orally at the daily dose of 8 mg. A complete eye
examination along with monitoring of CBC, serum levels of creat-
inine and BUN, and clinical manifestation of adverse side effects
was performed regularly every 6 weeks in each patient.

Results

The average age of the patients was 67.5 years (range
50–75 years). The male to female ratio was 1:1. The av-
erage duration of OCP prior to beginning of FK 506
treatment was 6.25 years (range 3–12.5 years). The aver-
age duration of treatment with FK 506 was 11 months
(range 5–18 months).

Previous treatment

Prednisone was used in four patients. All of them respond-
ed well to a dose of 60–80 mg daily. However, recurrences
occurred when the dose was tapered. In addition, decom-
pensation of diabetes mellitus was recorded in one patient.

Dapsone was employed in the treatment of five patients.
The activity of OCP was partially reduced in four patients.
In one patient no clinical response was noted. Two patients
developed clinically significant hemolytic anemia.

Methotrexate was used in three patients. In none of
them was significant clinical improvement noted. In ad-
dition, one patient developed mouth sores despite the use
of folic acid.

Azathioprine was administered in one patient. No sat-
isfactory clinical response was observed and therefore
the drug was stopped.

Cyclophosphamide was employed in the care of three
patients. One patient developed anemia and leukopenia
that necessitated withdrawal of the drug. Cyclophospha-
mide produced clinically significant reduction of con-

junctival inflammation in two patients, but recurrence
occurred when the drug was discontinued after 1 year of
therapy. The recurrent inflammation did not respond to
retreatment with cyclophosphamide.

Cytosine arabinoside (Ara-C) was used in treatment
of four patients. No significant clinical response was not-
ed in any of them.

Subconjunctival injections of dexamethasone sodium
phosphate (1 mg) and mitomycin C (0.1 mg) failed to
produce more than a transient reduction in conjunctival
inflammation in all six patients.

Disease activity and clinical response

The average disease activity prior to the administration
of FK 506 was 2.6 (range 2.0–3.0). The average disease
activity at the time when FK 506 was stopped was 2.0
(range 1.0–2.5). In four patients (67%) FK 506 failed to
control activity of OCP, and in two patients (33%) the
activity was controlled partially.

Discussion

We present preliminary results of FK 506 therapy in six
patients with OCP. We turned to FK 506 in this group of
patients because previous immunosuppressive therapy had
failed to produce a satisfactory clinical response or had in-
duced significant side effects that necessitated withdrawal
of the drug. Despite the fact that the highest recommended
oral dose of FK 506 was used at least for 5 months, FK
506 failed to adequately control ocular inflammation and
induce remission in any patient. In two patients the dis-
ease activity was controlled partially. OCP is a classic sys-
temic autoimmune disease that requires prolonged system-
ic immunosuppressive therapy in order to achieve control
of disease activity and induce remission. As for other au-
toimmune diseases, corticosteroids and a spectrum of im-
munosuppressive agents were employed in treatment of
OCP. Previous studies showed that systemic corticoste-
roids alone are less effective than immunosuppressive
drugs in halting the scarring ocular process [12, 13].
Chronic use of prednisone for OCP is unacceptable be-
cause of adverse side effects such as aseptic hip necrosis,
uncontrolled diabetes mellitus, and hypertension [12, 14].

Successful treatment of progressive OCP with immu-
nosuppressive agents, particularly with azathioprine, was
initially reported by Dave and Vickers in 1974 [15].
Brody and Pirozzi were the first to employ cyclophospha-
mide in the treatment of OCP [16]. Since then, the safety
and efficacy of systemic immunosuppressive therapy for
this autoimmune disease have been confirmed in two pro-
spective clinical trials [3, 17] and in other studies [5, 6].

The efficacy and safety of FK 506 therapy has been
demonstrated when used for prevention of solid organ
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transplant rejection [18, 19] and in treatment of autoim-
mune diseases such as psoriasis [20], uveitis [21], type I di-
abetes mellitus [22], pediatric autoimmune enteropathy
[23], and Crohn’s disease [24]. FK 506 is an effective im-
munosuppressive agent which acts primarily on CD4+ 
T-helper lymphocytes by inhibiting the production of
lymphokines, principally IL-2, at the transcriptional level.
It is 10–100 times more potent than CSA in its ability to
inhibit IL-2 mRNA synthesis [25]. Moreover, like CSA,
FK 506 inhibits mediator release from basophils and mast
cells, which may also contribute to its range of therapeutic
effects [26, 27]. It is noteworthy that we previously noticed
a failure of cyclosporine therapy in patients with OCP [5].
The mechanism of action of FK 506 and cyclosporine is

similar. Both drugs selectively inhibit the transcription of
the IL-2 gene, as well as macrophage colony stimulating
factor (GM-CSF), and c-myc in activated human peripher-
al T cells [28]. Based on the fact that neither FK 506 nor
CSA have been shown to be effective in controlling the ac-
tivity of OCP, one can hypothesize that the major pathoge-
netic pathway in this disease involves immune mediators
other than those inhibited by FK 506 or CSA.

In conclusion, although FK 506 was not used in a
prospective randomized trial and although we used the
drug only in patients with OCP refractory to convention-
al immunosuppressive agents, it is likely that FK 506,
just like CSA, is incapable of controlling the activity of
OCP and inducing remission.
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