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Background
Mucous membrane pemphigoid (MMP) is a rare (from 1 in 12,000 

to 1 in 60,000), chronic, autoimmune systemic blistering disease that 
can affect any or all of the mucous membranes and the skin. MMP 
has been known by many names, most commonly ocular cicatricial 
pemphigoid, but in 2002 a panel of experts agreed on the term mucous 
membrane pemphigoid [1]. Oral lesions are most common, occurring 
in around 90% of patients. Ocular involvement is also common, 
occurring in up to 66% of patients [2]. Life-threatening laryngeal or 
esophageal involvement is also possible, occurring in up to 9% of 
patients [3]. The likelihood of extraocular disease in those with ocular 
MMP is about 82% [4].

Ocular involvement is in the form of a chronic cicatrizing 
conjunctivitis. Early on there is a chronic, non-specific conjunctivitis, 
usually bilateral. As the disease progresses there is subepithelial 
fibrosis and scarring which eventually leads to forniceal shortening 
and symblephara formation. Scarring involving the eyelids can cause 
lagophthalmos, entropion and trichiasis. There is also loss of goblet cells 
and lacrimal gland ductules. This all leads to a progressive keratopathy 
with neovascularization and opacification of the cornea which left 
uncontrolled can lead to painful bilateral blindness. 

The immunopathogenesis of MMP involves deposition of 
immunoglobulins (IgA, IgG) at the epithelial basement membrane 
[5]. Mucous membranes can also be affected in the mouth, eye, nose, 
pharynx, larynx, trachea, esophagus, genitalia, anus and skin [6]. Tests 
may also show antibodies in the serum of some patients [7]. Biopsy with 
direct immunofluorescent testing is the gold standard for diagnosis. 

MMP is a systemic disease requiring systemic treatment. 
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Various topical therapies have been tried but have been ineffective. 
Immunosuppressive therapies have been used since the 1970’s [8], and 
evidence supporting such use has been shown in a number of studies 
[9-13]. Despite this, there is still no universally accepted treatment 
protocol and patients are often treated with several different therapies 
before successfully quieting the ocular surface inflammation. Some 
institutions use a step-ladder approach similar to that described by Saw 
et al. [11]. Dapsone is typically reserved for mild disease, followed by 
mycophenolate [14], azathioprine [15], cyclophosphamide [16], IVIG 
[17] and rituximab [18] for progressively more severe cases. Systemic
steroids are often used for a time in conjunction with the listed
therapies. Typically, treatment with immunosuppressants is continued
until the disease has been in remission for 2-3 years before an attempt
at reducing therapy is made.

The purpose of this study was to compare the various treatment 
modalities in preserving vision. Most of the previous studies on this 

Abstract
Purpose: To evaluate the change in best corrected visual acuity over time for patients with ocular mucous membrane 

pemphigoid (MMP) and to compare the effectiveness of various immunosuppressive treatments in preserving vision. 

Design: Retrospective chart review.

Outcome measures: The principal outcome measures assessed were: improvement in vision, no change in vision 
or a decrease in vision. 

Methods: All patients diagnosed with ocular cicatricial pemphigoid or mucous membrane pemphigoid at UT 
Southwestern Medical Center in Dallas, Texas from 2003 to 2012 were identified and their charts reviewed

Results: 29 patients and 57 eyes were included in the study. 22 of the patients had positive biopsies. The average 
age of the patients was 67 years old. The average follow-up was 49 months (range 6–143 months). More than half (15 
of 29 patients) required a change in therapy and one patient had their treatment changed seven times. When used as 
first drug therapy, the percent of eyes that had either no change or an actual improvement in vision over the course of 
that treatment was 83% (10 of 12 eyes) for Mycophenolate, 69% (22 of 32 eyes) for Dapsone, and 60% (6 of 10 eyes) 
for Cyclophosphamide. When second drug therapy was necessary, the percent of eyes that had either no change or 
an improvement in vision over the course of that treatment was 75% (3 of 4 eyes) for Rituximab, 64% (9 of 14 eyes) for 
Azathioprine, 50% (4 of 8 eyes) for Mycophenolate, and 25% (1 of 4 eyes) for Dapsone. Looking at all outcomes without 
regard to the stage of treatment, 90% of eyes (9 of 10) treated with Rituximab had either no change or an improvement 
in vision over the course of their treatment. 

Conclusions: MMP is a blinding disease which can respond to aggressive and compliant long-term treatment. 
Newer therapies show promise; in this series Rituximab was found to provide the best results in preserving vision.
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topic have defined success or failure of treatment based on control of 
ocular inflammation. However, studies have shown that progression 
of the disease can occur even in the absence of clinically detectable 
inflammation [19]. Given that the ultimate untreated outcome of this 
disease process is permanent vision loss, our goal was to compare 
differences in visual outcomes based on treatment modalities. 

Methods 
A retrospective chart review was performed of all patients diagnosed 

with ocular cicatricial pemphigoid or mucous membrane pemphigoid 
at UT Southwestern Medical Center in Dallas, Texas from 2003 to 
2012. The records of 29 patients were included. Inclusion criteria 
included patients with a clinical diagnosis of MMP who had at least two 
follow-up visits after initiating therapy. We preferred to have a biopsy 
for diagnosis but this was not required. A clinical diagnosis was made 
based on characteristic clinical findings after excluding other causes of 
cicatrizing conjunctivitis and after ruling out the use of medications 
which have been shown to cause a cicatrizing conjunctivitis. If present, 
glaucoma was treated and controlled in study patients. 

Outcome measures included date of diagnosis, biopsy results 
if available, other mucosal involvement, bilateral or unilateral 
involvement, dates and types of therapy initiation, dates of changes in 
therapy, and best corrected visual acuity recorded in snellen notation 
at diagnosis and each follow-up visit. The snellen fractions were 
then converted to both LogMar and ETDRS notation for statistical 
comparison. 

Drug therapy was tailored to each patient but followed a step-
ladder approach according to initial severity of the disease and 
subsequent response to therapy. Dapsone was previously the most 
commonly prescribed initial treatment and cyclophosphamide was 
used in recalcitrant cases. These are still being used in some of our 
patients but today many patients are initially started on mycophenolate 
or azathioprine, and rituximab is reserved for more severe or 
unresponsive cases. 

Results 
Twenty nine patients were treated and results were obtained on 57 

eyes. Average age at diagnosis was 67 years. There were 16 males and 13 
females. Positive biopsy results were available for 22 of the 29 patients. 
Fourteen of the patients had evidence of other mucosal involvement 
at the time of diagnosis. All of the patients had bilateral ocular disease. 
One patient had NLP vision in one eye from a different cause and 
was not included in the study. Eight patients had glaucoma. Average 
follow-up period was 49 months (range 6–143 months). Many of our 
patients had side effects from treatment requiring a change in therapy. 
None of our patients died from treatment side effects, and we saw no 
episodes of secondary cancers related to treatment. 

A total of 53 treatment episodes occurred. The total number of 
drugs given to any patient is listed in Table 1. Fourteen patients were 
given only one drug and one patient changed treatments seven times. 
For the fourteen patients treated with only one drug, the drug used is 
listed in Table 2. 

A survival curve showing the likelihood of having to switch therapies 
based on the initial treatment chosen is shown in Figure 1. Our sample 
size only allowed Dapsone, Mycophenolate and Cyclophosphamide to 
be included in this analysis, but it shows that patients that are initially 
treated with Dapsone are less likely to need a change in therapy. 

The visual outcome comparisons are shown in Tables 3 and 4. 

Table 3 shows the number of eyes that had improved vision, no change 
in vision or decreased vision based only on the initial drug therapy 
used. Table 4 shows the same outcomes but it is based on the second 
drug used if a change in therapy was required. Figure 2 shows the 
outcomes for all patients treated with Rituximab regardless of any 
previous treatments. For example, one of the patients included in 
Figure 2 was treated with Rituximab as the second therapy and another 

Figure 1: Likelihood of having to change therapy based on the initial treatment.
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Figure 2: Outcomes for rituximab.
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Table 1: Number of drugs given to each patient.

Table 2: Drug used for patients not requiring a change in therapy.

Number of Patients
Dapsone 8

Mycophenolate 4
Cyclophosphamide 1

Azathioprine 1
Total 14
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patient included in the chart was treated with rituximab as the seventh 
therapy. The average change in LogMar acuity for patients treated with 
rituximab that lost vision was 0.4. The average change in LogMar acuity 
for patients treated with rituximab that gained vision was 0.47. 

Discussion 
Patients with ocular MMP regularly require trials on multiple 

therapies in order to quiet their ocular surface inflammation. In our 
study, more than half (15 of 29 patients) required a change in therapy 
and one patient had their treatment changed seven times. The frequent 
changes of therapy in some patients are due not only to the difficulty 
in controlling inflammation but also because of the various side effects 
of each of the drugs. Of the patients treated with only one drug for the 
duration of their therapy, Dapsone was the most commonly used drug 
(57%), followed by Mycophenolate (28%). The higher percentage for 
Dapsone may be a result of the fact that Dapsone is often the first drug 
started in more mild cases, and these cases are easier to quiet. 

At our facility Dapsone is used primarily as a first line treatment and 
only rarely as second. Cyclophosphamide was used only as a primary 
treatment in this series. Mycophenolate was used frequently as primary 
and as secondary treatment. Azathioprine was used mostly as a second 
line treatment. Rituximab was used only as second line therapy. 

In Figure 1 we show a survival curve comparing the length of 
time before patients require change to a different treatment for 
Dapsone, Cyclophosphamide and Mycophenolate. On average, 
patients on Dapsone last a longer period of time before requiring 
change to a different therapy. This is somewhat expected given that 
Dapsone is usually the initial treatment for more mild cases. Also, 
Cyclophosphamide is typically only used for a period of time required 
to quiet inflammation and then a change is made to a medicine with 
fewer side effects. 

Table 3 shows the percentage of patients successfully treated based 
on the initial drug used. Successful outcomes are not straight forward 
when treating this disease. While an improvement in vision is obviously 
the best outcome, this disease is so difficult to manage that we consider 
suppressing the disease and preserving vision present when a patient 
starts treatment as a clinical success as well. 83% of eyes that were 
treated with Mycophenolate as initial therapy had either no change or 
an actual improvement in vision over the course of that treatment (10 
out of 12 eyes). For eyes treated with Dapsone, 69% (22 of 32 eyes) 
had either no change or an improvement, and for Cyclophosphamide 
60% (6 of 10 eyes) had either no change or an improvement. Only one 

patient in this series was started on Azathioprine as initial treatment, 
and that patient manifested improved vision in both eyes. 

In an attempt to identify the best second line therapy we looked 
at visual outcomes based on the second drug used, shown in Table 4. 
When Rituximab was used as the second therapy 75% of eyes either had 
no change or an improvement in vision (3 of 4 eyes). For Azathioprine, 
64% of eyes had no change or an improvement in vision (9 of 14 eyes). 
For Mycophenolate, 50% of eyes had no change or an improvement 
(4 of 8 eyes). And for Dapsone only 25% of eyes had no change or an 
improvement (1 of 4 eyes). Due to sample size, these differences did 
not reach statistical significance but they do support the manner in 
which these therapies are administered. Dapsone is not thought of as 
a second line therapy and it had the worst results when used as such. 
Azathioprine and Mycophenolate are commonly used as second line 
therapies and they managed to stabilize or improve the vision in 64% 
and 50% of treated eyes respectively. Rituximab is now thought of as 
one of the most effective treatments for aggressive and resistant MMP 
and it performed best when used as the second therapy. We also looked 
at the overall performance for rituximab, without regard to the stage of 
treatment (whether it was the second drug or seventh). Table 4 shows 
that 90% of eyes (9 of 10) treated with rituximab had either no change 
or an improvement in vision. These are remarkable results given that 
patients treated with rituximab had the most aggressive form of the 
disease and had failed at least one drug previously.

There are several aspects that make studying MMP difficult. It is a 
rare disease and it is difficult to include a large number of patients in 
one series. Studying the visual outcomes is difficult because MMP is 
not the only process responsible for potential reductions in the level 
of vision. Giving credit to one drug for patients visual changes is not 
straight forward because these patients are often treated with multiple 
different drugs and there is likely a carry-over period when the previous 
treatments are still having some effect. These drugs also have significant 
side effects and often the changes in therapy are due to these side effects 
rather than a failure of therapy. Despite these limitations, the results 
presented represent the current clinical paradigm for treatment of 
MMP. Clearly, further studies are indicated to help preserve and/or 
improve vision in this devastating condition.

References

1. Chan LS, Ahmed AR, Anhalt GJ, Bernauer W, Cooper KD, et al. (2002) The 
first international consensus on mucous membrane pemphigoid: definition, 
diagnostic criteria, pathogenic factors, medical treatment, and prognostic 
indicators. Arch Dermatol 138: 370-379.

Table 3: Outcomes for first drug treatment.

% of eyes with no change 
or an improvement in visual 
acuity 

Number of Eyes with a 
Decrease in acuity (average 
change in LogMar value)

Number of Eyes with 
no change in visual 
acuity

Number of Eyes with an 
Improvement in acuity (average 
change in LogMar value)

Total 

 Mycophenolate 83% 2 (0.1) 2 8 (0.47) 12 
Dapsone 69% 10 (0.2) 14 8 (0.17) 32 
Cyclophosphamide 60% 4 (0.4) 3 3 (0.19) 10 
Azathioprine 100% 0 0 2 (0.5) 2 

Table 4: Outcomes for second drug treatment.

% of eyes with no change or an 
improvement in visual acuity 

Number of Eyes with a Decrease 
in acuity (average change in 
LogMar value)

Number of Eyes with 
no change in visual 
acuity

Number of Eyes with an Improvement 
in acuity (average change in LogMar 
value)

Total 

Rituximab 75% 1 (0.4) 2 1 (0.7) 4 
Azathioprine 64% 5 (0.2) 7 2 (0.22) 14 
Mycophenolate 50% 4 (0.24) 3 1 (0.2) 8 
Dapsone 25% 3 (0.2) 1 0 4 

http://www.ncbi.nlm.nih.gov/pubmed/11902988
http://www.ncbi.nlm.nih.gov/pubmed/11902988
http://www.ncbi.nlm.nih.gov/pubmed/11902988
http://www.ncbi.nlm.nih.gov/pubmed/11902988


Citation: Teeple RC, Hynan L, Cavanagh HD (2013) Optimizing Treatment Outcomes for Ocular Mucous Membrane Pemphigoid. J Clinic Experiment 
Ophthalmol S2: 005. doi:10.4172/2155-9570.S2-005

Page 4 of 4

 J Clinic Experiment Ophthalmol Ocular Diseases: Immunological and Molecular Mechanisms           ISSN:2155-9570 JCEO an open access journal

2. Akpek E, Ilhan-Sarac O (2004) Cicatrizing conjunctivitis. In: Foster CS, Azar 
DT, Dohlman CH (eds.) Smolin and Thoft’s The Cornea: Scientific Foundations 
and Clinical Practice. Lippincott Williams and Wilkins, Philadelphia, USA. 

3. Eschle-Meniconi ME, Ahmad SR, Foster CS (2005) Mucous membrane 
pemphigoid: an update. Curr Opin Ophthalmol 16: 303-307.

4. Thorne JE, Anhalt GJ, Jabs DA (2004) Mucous membrane pemphigoid and 
pseudopemphigoid. Ophthalmology 111: 45-52.

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

6. Foster CS, Sainz De La Maza M (2004) Ocular cicatricial pemphigoid review. 
Curr Opin Allergy Clin Immunol 4: 435-439.

7. Daniel E, Thorne JE (2008) Recent advances in mucous membrane 
pemphigoid. Curr Opin Ophthalmol 19: 292-297.

8. Letko E, Miserocchi E, Daoud YJ, Christen W, Foster CS, et al. (2004) A 
nonrandomized comparison of the clinical outcome of ocular involvement in 
patients with mucous membrane (cicatricial) pemphigoid between conventional 
immunosuppressive and intravenous immunoglobulin therapies. Clin Immunol 
111: 303-310. 

9. Foster CS, Wilson LA, Ekins MB (1982) Immunosuppressive therapy for 
progressive ocular cicatricial pemphigoid. Ophthalmology 89: 340-353.

10. Foster CS, Neumann R, Tauber J (1992) Long-term results of systemic 
chemotherapy for ocular cicatricial pemphigoid. Doc Ophthalmol 82: 223-229.

11. Saw VP, Dart JK, Rauz S, Ramsay A, Bunce C, et al. (2008) Immunosuppressive 

therapy for ocular mucous membrane pemphigoid strategies and outcomes. 
Ophthalmology 115: 253-261.

12. Durrani K, Zakka FR, Ahmed M, Memon M, Siddique SS, et al. (2011) Systemic 
therapy with conventional and novel immunomodulatory agents for ocular 
inflammatory disease. Surv Ophthalmol 56: 474-510.

13. Thorne JE, Woreta FA, Jabs DA, Anhalt GJ (2008) Treatment of ocular mucous 
membrane pemphigoid with immunosuppressive drug therapy. Ophthalmology 
115: 2146-2152.

14. Daniel E, Thorne JE, Newcomb CW, Pujari SS, Kaçmaz RO, et al. (2010) 
Mycophenolate mofetil for ocular inflammation. Am J Ophthalmol 149: 423-432.

15. Pasadhika S, Kempen JH, Newcomb CW, Liesegang TL, Pujari SS, et al. 
(2009) Azathioprine for ocular inflammatory diseases. Am J Ophthalmol 148: 
500-509.

16. Pujari SS, Kempen JH, Newcomb CW, Gangaputra S, Daniel E, et al. (2010) 
Cyclophosphamide for ocular inflammatory diseases. Ophthalmology 117: 356-
365.

17. Sami N, Letko E, Androudi S, Daoud Y, Foster CS, et al. (2004) Intravenous 
immunoglobulin therapy in patients with ocular-cicatricial pemphigoid: a long-
term follow-up. Ophthalmology 111: 1380-1382.

18. Foster CS, Chang PY, Ahmed AR (2010) Combination of rituximab and 
intravenous immunoglobulin for recalcitrant ocular cicatricial pemphigoid: a 
preliminary report. Ophthalmology 117: 861-869.

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

This article was originally published in a special issue, Ocular Diseases: 
Immunological and Molecular Mechanisms handled by Editor(s). Dr. C S 
De Paiva, Cullen Eye Institute, Baylor College of Medicine, USA

http://books.google.co.in/books?id=93s6aes5ob0C&pg=PA496&dq=Cicatrizing+conjunctivitis&hl=en&sa=X&ei=ft4MUfDIKsr80QWx0oCoDw&ved=0CDcQ6AEwAQ#v=onepage&q=Cicatrizing conjunctivitis&f=false
http://books.google.co.in/books?id=93s6aes5ob0C&pg=PA496&dq=Cicatrizing+conjunctivitis&hl=en&sa=X&ei=ft4MUfDIKsr80QWx0oCoDw&ved=0CDcQ6AEwAQ#v=onepage&q=Cicatrizing conjunctivitis&f=false
http://books.google.co.in/books?id=93s6aes5ob0C&pg=PA496&dq=Cicatrizing+conjunctivitis&hl=en&sa=X&ei=ft4MUfDIKsr80QWx0oCoDw&ved=0CDcQ6AEwAQ#v=onepage&q=Cicatrizing conjunctivitis&f=false
http://www.ncbi.nlm.nih.gov/pubmed/16175044
http://www.ncbi.nlm.nih.gov/pubmed/16175044
http://www.ncbi.nlm.nih.gov/pubmed/14711713
http://www.ncbi.nlm.nih.gov/pubmed/14711713
http://www.ncbi.nlm.nih.gov/pubmed/21958173
http://www.ncbi.nlm.nih.gov/pubmed/21958173
http://www.ncbi.nlm.nih.gov/pubmed/21958173
http://www.ncbi.nlm.nih.gov/pubmed/15349045
http://www.ncbi.nlm.nih.gov/pubmed/15349045
http://www.ncbi.nlm.nih.gov/pubmed/18545009
http://www.ncbi.nlm.nih.gov/pubmed/18545009
http://www.ncbi.nlm.nih.gov/pubmed/15183151
http://www.ncbi.nlm.nih.gov/pubmed/15183151
http://www.ncbi.nlm.nih.gov/pubmed/15183151
http://www.ncbi.nlm.nih.gov/pubmed/15183151
http://www.ncbi.nlm.nih.gov/pubmed/15183151
http://www.ncbi.nlm.nih.gov/pubmed/7048180
http://www.ncbi.nlm.nih.gov/pubmed/7048180
http://www.ncbi.nlm.nih.gov/pubmed/1303858
http://www.ncbi.nlm.nih.gov/pubmed/1303858
http://www.ncbi.nlm.nih.gov/pubmed/17655931
http://www.ncbi.nlm.nih.gov/pubmed/17655931
http://www.ncbi.nlm.nih.gov/pubmed/17655931
http://www.ncbi.nlm.nih.gov/pubmed/22117884
http://www.ncbi.nlm.nih.gov/pubmed/22117884
http://www.ncbi.nlm.nih.gov/pubmed/22117884
http://www.ncbi.nlm.nih.gov/pubmed/18930554
http://www.ncbi.nlm.nih.gov/pubmed/18930554
http://www.ncbi.nlm.nih.gov/pubmed/18930554
http://www.ncbi.nlm.nih.gov/pubmed/20042178
http://www.ncbi.nlm.nih.gov/pubmed/20042178
http://www.ncbi.nlm.nih.gov/pubmed/19570522
http://www.ncbi.nlm.nih.gov/pubmed/19570522
http://www.ncbi.nlm.nih.gov/pubmed/19570522
http://www.ncbi.nlm.nih.gov/pubmed/19969366
http://www.ncbi.nlm.nih.gov/pubmed/19969366
http://www.ncbi.nlm.nih.gov/pubmed/19969366
http://www.ncbi.nlm.nih.gov/pubmed/15234140
http://www.ncbi.nlm.nih.gov/pubmed/15234140
http://www.ncbi.nlm.nih.gov/pubmed/15234140
http://www.ncbi.nlm.nih.gov/pubmed/20045562
http://www.ncbi.nlm.nih.gov/pubmed/20045562
http://www.ncbi.nlm.nih.gov/pubmed/20045562
http://www.ncbi.nlm.nih.gov/pubmed/21799523
http://www.ncbi.nlm.nih.gov/pubmed/21799523
http://www.ncbi.nlm.nih.gov/pubmed/21799523
http://www.ncbi.nlm.nih.gov/pubmed/21799523

	Title
	Corresponding author
	Abstract
	Background
	Methods
	Results
	Discussion
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1
	Figure 2
	References

