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INTRODUCTION

Pemphigus is a

autoimmune blistering disease affecting the skin and
mucosa. It is mediated by pathogenic autoantibodies
directed against desmoglein 1 and/or desmoglein 3.1
Current therapies generally suppress the immune
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ABSTRACT

Background: Rituximab, a monoclonal anti-CD20 antibody, has been used with
encouraging results in pemphigus. We describe herein refractory cases of pemphigus
vulgaris (n = 23) and pemphigus foliaceus (n = 1) treated with rituximab in addition to
steroids and immunosuppressants. Aims: To assess the response to treatment, the
duration of clinical remission, serology of the response and adverse effects of rituximab in
pemphigus patients. Methods: We recorded observations of 24 patients with pemphigus
having either refractory disease in spite of high dose of steroids and immunosuppressants,
corticosteroid-dependent disease, strong contraindications to corticosteroids, or severe
disease. The patients were treated with infusions of one injection per week for three
consecutive weeks of 375 mg of rituximab per m? of body-surface area. One similar
infusion was repeated after 3 months of 3 dose. We observed the clinical outcome after
6 months of 3" dose of rituximab and looked for complete healing of cutaneous and
mucosal lesions (complete remission). Observations: After follow-up of 7-24 months,
five patients showed only partial improvement while 19 of 24 patients had a complete
remission 3 months after rituximab. Of these 19 patients, 12 patients achieved complete
remission and are off all systemic therapy, and the rest are continuing with no or low dose
of steroids with immunosuppressants. Two patients relapsed after initial improvement;
one was given moderate dose of oral steroids and immunosuppressant and the other was
given repeat single dose of rituximab to control relapse. Conclusion: Rituximab is able to
induce a prolonged clinical remission in pemphigus after a single course of four infusions.
The high cost and limited knowledge of long term adverse effects are limitations to the
use of this biologic agent.
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system aiming to decrease antibody production.

Dexamethasone cyclophosphamide pulse (DCP)
potentially  life-threatening  therapy or oral corticosteroids with or without
adjuvant immunosuppressants (azathioprine,
cyclophosphamide, mycophenolate mofetil, and

methotrexate) have been used for severe cases of
pemphigus in India.[*® However, chronic immune
suppression also increases the risk of infections and
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malignancy. The challenge in pemphigus treatment,

Quick Response Code:

therefore, is to balance risk of disease with risk of

Website: therapy.

www.ijdvl.com

DOI:

10.4103/0378.6323.136832 Rituximab, the B-cell depleting anti-CD20

monoclonal chimeric antibody, has been recently
introduced as a highly effective rescue medication
in refractory cases. It is directed against CD20, a

How to cite this article: Londhe PJ, Kalyanpad Y, Khopkar US. Intermediate doses of rituximab used as adjuvant therapy in refractory
pemphigus. Indian J Dermatol Venereol Leprol 2014;80:300-5.

Received: January, 2014. Accepted: May, 2014. Source of Support: Nil. Conflict of Interest: None declared.

300

Indian Journal of Dermatology, Venereology, and Leprology | July-August 2014 | Vol 80 | Issue 4



Londhe and Khopkar

pan B-cell glycoprotein on B lymphocytes from the
pre-B cell to the preplasma-cell stage.l® Pro-B cells,
plasmablasts, and plasma cells do not express the
CD20 molecule, and are unaffected by rituximab.!”
Among several mechanisms involved in B-cell killing,
rituximab exerts B-cell cytolytic activity mainly
through antibody-dependent cell-mediated
cytotoxicity.'”? The rationale for use of rituximab
in patients with pemphigus is based on its ability
to deplete CD20+ B cells that presumably produce
pathogenic antibodies.!”!

Herein, we present a series of 24 patients with
refractory pemphigus treated with intravenous
rituximab in addition to our standard line of treatment.
We assessed the response to treatment, the duration
of clinical remission, serology of the response and
adverse effects.

METHODS

We recorded and compiled the observations of 24
pemphigus patients (23 with pemphigus vulgaris,
1 with pemphigus foliaceus) fulfilling the inclusion
criteria, who received rituximab between October 2010
and Feb 2013, with follow-up through September 2013.
Diagnoses were confirmed by clinical presentation,
histology, and ELISA assays of desmoglein 1 or 3.
Inclusion criteria for treatment with rituximab were
difficult totreat diseases as per consensus statements for
pemphigus.® This included refractory disease, steroid
dependence, or contraindication to use of conventional
therapy or severe disease with unwillingness for
conventional  therapies and contraindications
for use of certain immunosuppressants like
cyclophosphamide. All patients had received
conventional  treatments like  dexamethasone
cyclophosphamide pulse (DCP), dexamethasone
pulse (DP), cyclophosphamide 1-2 mg/kg/day,
azathioprine 1-2 mg/kg/day, mycophenolate mofetil
1-2 g/day, methotrexate 10-25 mg/wk and prednisolone
1-1.5 mg/kg/day in the past for periods varying between
5 months and 20 years. Detailed drug history for each
patient is given in Table 1.

Five patients were refractory to conventional treatment,
9 had steroid dependence, 4 had contraindications
to the use of conventional therapy and 5 had severe
disease and were unwilling to take conventional
therapies. Monitoring of the disease activity was done
according to a PAS, pemphigus activity score severity
score published by the Herbst and Bystryn.[”! Skin
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Table 1: Drug history

Age Sex Disease Prior treatment

duration
(months)
PV1 23 M 48 PRED, MP PULSE, TAC, MMF
PVv2 51 M 36 DFz, D PULSE, MMF
PV3 30 M 6 PRED, DCP PULSE, CP
PVv4 50 F 48 MP PULSE, DCP PULSE, CP
PVv5 33 F 54 TAC, MP, DCP, CP
PV6 35 M 12 PRED, DCP PULSE, CP
Pv7 32 F 5 TAC, MP PULSE, MMF
PVY8 29 M 18 PRED, AZA
PV9 21 M 36 PRED, MMF
PV 10 18 M 12 TAC, MMF
PV 11 18 F 30 PRED, MP, D PULSE, MMF, AZA
PV 12 47 M 30 MP, TAC, DCP PULSE, MMF, CP
PV 13 17 M 48 PRED, AZA, MMF, MTX
PV 14 32 F 48 TAC, MP PULSE, DCP PULSE, MMF
PV 15 55 F 66 PRED, MP, CP, MMF
PV 16 60 F 240 PRED, DCP PULSE, CP
PV 17 60 F 18 TAC, MMF
PV 18 51 M 9 MP, TAC, DCP PULSE, CP
PV 19 62 M 48 PRED, DCP PULSE, CP
PV 20 55 M 48 PRED, DCP PULSE, CP
Pv21 54 F 180 TAC, MP, CP
Pv22 59 M 12 TAC, MP, CP PULSE, CP
PV 23 58 F 36 TAC, MMF, CP

PF1 40 M 48 MP, DCP PULSE, MMF, CP

PV: P. vulgaris, PF: P. Foliaceus, RTX: Rituximab, PRED: Prednisone,

MP: Methylprednisolone, D: Dexamethasone, TAC: Triamcinolone acetonide,
DFZ: Deflazacort, MMF: Mycophenolate mofetil, AZA: Azathioprine,

MTX: Methotrexate, CP: Cyclophosphamide

biopsy from all patients was submitted for histological
assessment using hematoxylin-eosin staining for all
the patients. Serum anti-desmoglein antibody levels
were determined. Pre-treatment workup included
a complete hemogram, liver function tests, renal
function tests, fasting and post-prandial blood sugar
levels, chest X-ray, Mantoux test, screening for viral
infections including HBsAg, anti-HBcIgM, anti- HCV,
HIV-1 and HIV-2, and serum IgG.

Patient with pregnancy, breastfeeding, sensitivity to
murine proteins, active hepatitis or HIV infection,
widespread infections, cardiac disease, children and
patients found positive for above antibodies against
infections were excluded.

Patients were premedicated with dexamethasone (8 mg)
intravenously 1 hour prior to infusion and pheneramine
maleate 22.75 mg intravenously immediately prior to
infusion. Pulse and blood pressure were monitored
every 15 mins and patients were watched for
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hypotension, nausea, headache, giddiness, chills,
fever, and rash. Drip rates were reduced if infusion
related side effects occurred.

Rituximab was administered using a modification
of the lymphoma regimen consisting of infusions of
one injection per week for three consecutive weeks of
375 mg/m? and another such infusion given 3 months
after the third infusion. The fourth injection was
delayed to reduce chances of septicemia from active
and infected lesions of pemphigus.

The first infusion was given at a rate of 50 mg/h with
30-min escalation by 50 mg/h and a maximum infusion
rate of 400 mg/h; the total infusion time being 3-4 h
given in an ICU setting. Subsequent infusions were
given at a rate of 100 mg/h with 30-min escalations and
on a day-care basis. Corticosteroids were maintained
at the initial dose until the disease was controlled, and
the corticosteroid dose was then reduced according to
clinical response. Patients were monitored with blood
counts, biochemistry and anti-desmoglein 3 and/or
1 levels 3 months after the last dose.

Response was classified as complete remission when
all cutaneous and mucosal lesions were completely
healed (i.e. extent of disease score, 0 in PAS) irrespective
of treatment given, 6 months after the third dose of
rituximab. Patients failing to show complete remission
but who were responding to therapy were considered
to be in partial remission.

Statistical analysis

Data was analyzed using SPSS 16.0 for Windows.
It was reported as mean or median wherever
appropriate. Wilcoxon signed ranks test was used to
assess significant differences in mean PAS at baseline
and 3 months after the last dose. Similarly, the median
values of anti-Dsg3 were calculated using the same
method and at the same duration. A P < 0.05 was
considered significant in all calculations.

RESULTS

The study population included 23 (96%) patients
with pemphigus vulgaris and 1 (4%) with pemphigus
foliaceous, with 14 (58%) men and 10 (42%) women.
The mean age was 43.5 yrs (range 17-62yrs). The mean
disease duration prior to rituximab treatment was 47.
33 months (range 5-240 months). All patients were on
systemic immunosuppressive therapies for a duration of
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5-240 months at the time of the first rituximab infusion
[Table 1]. The mean disease severity scores, calculated
by pemphigus activity score (PAS) were 5.58 (range
3-9) at baseline falling to 2.04 (0-6) 6 months after
the third dose (P < 0.001). After rituximab treatment,
patients were followed up for a duration ranging from
7 to 24 months (mean 18 months). All 24 (100%)
patients experienced clinical improvement of disease
activity. Overall, 19 (79%) patients achieved complete
remission of disease, nine out of these 19 patients
were off all systemic therapy after a mean duration
of 9 months (6-15 months). The other 10 patients
had complete remission but were on no or minimal
steroids and tapering doses of immunosuppressants.
Out of these 10 patients, one relapsed after 6 months.
Five (21%) patients had partial remission and were
on low dose steroids (up to 20 mg prednisolone/day)
and immunosuppressants. Of these, three patients
eventually responded to treatment and showed
delayed complete remission after a mean duration of
15 months (10-21 months). One of five patients showing
partial remission relapsed in the follow-up period after
15 months. The results are summarized in Figure 1.

Antibodies against Dsgl and Dsg3 were measured at
the end of the follow-up period in 20 patients. Fifteen
patients had their sera analyzed both at the start of
therapy and at the end of the follow-up period for
anti-Dsg3 (excluding patient with pemphigus foliaceus
and patients having baseline values in negative range).
Index values of these 20 patients were analyzed. The
median of anti-Dsg3 antibody levels in PV patients
reduced from 160 at baseline to 4.2 at the end of
follow-up period (P = 0.001). The majority of patients
showed levels in negative range except for three patients
whose anti-Dsg3 levels remained positive. Out of these,
anti-Dsg3 levels of two patients eventually became
negative and one patient relapsed. The clinical outcome
and the antibody levels are summarized in Table 2.

Two patients relapsed after rituximab therapy even
while continuing other medications, one with
P, foliaceous after 15 months and other with P vulgaris
after 6 months following the last dose of rituximab.
Both continued to show positivity for Dsgl and Dsg
3 respectively. First patient was retreated with two
repeat doses of rituximab 3 months apart and is still
under observation with partial remission, and the other
was treated with moderate dose (40 mg prednisolone)
of oral steroids and immunosuppressant and is
responding to treatment well.
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Total patients

Intermediate doses of rituximab in refractory pemphigus

Clinical remission

6 months after 19
3drituximab dose
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Status after 7-24 months treatment
following last rituximab dose 9

Relapse

Figure 1: Flow chart of patients showing response to rituximab

Table 2: Antibody levels and clinical outcome

Case Desmoglein 3 Pemphigus activity score
No. Before After Before After
rituximab rituximab rituximab rituximab

PV 1 200 4 7 2
PV 2 43 4.2 4 3
PV 3 16 2.4 6 1
PV 4 98.8 247 8 2
PV 5 1.5 14 6 1
PV 6 103 4.2 8 3
PV 7 21 2.3 8 2
PV 8 116 3 4 2
PV 9 160 5 4 0
PV 10 121 20 5 3
PV 11 98 0.96 6 1
PV 12 203 163 3 1
PV 13 167 3.2 4 2
PV 14 16 6 3 2
PV 15 120 86 6 1
PV 16 5.8 4 3 2
PV 17 1.4 1.2 6 1
PV 18 176 2.6 7 2
PV 19 145 27 6 3
PV 20 160 NA* 4 1
PV 21 175 ND* 6 2
PV 22 167 NA* 5 2
PV 23 NDf NA* 6 4
PF 1 Dsg 1-130 Dsg 1-61 9 6

Before values are immediately before starting rituximab and after values are
after 6 months of 3" dose of rituximab (*NA: Not available, {ND: Not done)

Side effects occurred mainly during the first
infusions, and typically included moderate and
brief fever and chills (n = 6), hypotension (n = 2),
and hypertension (n = 1) which were controlled by
either stopping or decreasing the rate of infusion. By

the second and subsequent infusions, the majority

Complete

treatment

(at 6 months)

Partial
5

On
treatment

On Off

treatment
10 3

1

(at 15 months)

of patients experienced no further infusion-related
toxicities. No other acute complications were noted.
Two (8%) patients developed herpes zoster and the
next infusion was deferred till the lesions healed after
treatment with an antiviral drug. One of the two also
developed a extensive tinea corporis and was treated
appropriately. A diabetic patient developed carbuncle
that was treated with appropriate antibiotics. He later
developed pulmonary embolism (a month following
the first three infusions) and was treated successfully
in an ICU setting. One patient developed recurrent
diarrhea with weight loss of 10 kg within a month and
was diagnosed as Isospora diarrhea that was treated
successfully with cotrimoxazole.

DISCUSSION

Pemphigus is a relatively common autoimmune
mucocutaneous blistering disorder in the Asian
sub-continent. In India, pemphigus is seen in a
younger age group and is severe as compared to
Western countries. Pemphigus vulgaris is the most
common subtype accounting for nearly 75-92% of
pemphigus cases.’) Indian patients usually show
a good response to conventional dexamethasone-
cyclophosphamide pulse and oral corticosteroids,
compared to other population groups. However,
some patients are resistant to conventional therapy
or have contraindications for their use or become
steroid dependant. We used rituximab therapy in such
patients.

Inarecentreview by Zakka et al.', rituximab was noted
to have been used in the following ways: (1) lymphoma
protocol, (2) rheumatoid arthritis protocol, and
(3) modifications or different combinations of either
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protocol. The lymphoma protocol consists of four
weekly infusions of 375 mg/m? The rheumatoid
arthritis protocol consists of two infusions of 1,000 mg,
2 weeks apart. Forty-two studies 272 patients were
found, with 180 were treated by the lymphoma
protocol and 92 by the rheumatoid arthritis protocol.
Both protocols were effective in treating recalcitrant
pemphigus vulgaris. A complete remission occurred
in 66.7% of patients on the lymphoma protocol and
75% in the rheumatoid arthritis protocol. A recent
meta-analysis encompassing 153 pemphigus patients
reported a complete remission rate of 65% after
rituximab therapy.”

Our observations demonstrated the efficacy of
rituximab for pemphigus using a modified lymphoma
protocol; 79% of patients were in complete remission
3 months after receiving four infusions of rituximab.
We used intermediate dosages (0.5 g X 3 weekly doses
and a booster at three months) in order to reduce side
effects. After amean duration of 18 months of follow-up,
22 patients were free of disease and 12 of these patients
were not receiving any systemic therapy. Two relapses
were treated with, repeat rituximab infusion in one and
increased dose of steroid and immunosuppressants in
the other. There was correlation of the titre of Dsg 1
and Dsg 3 with disease activity in both these patients
but no correlation was found with other comorbidities
like infection. The patients who showed a very good
response, 12 had been given DCP and 11 had been
given high-dose steroids. Overall, treatment with
rituximab resulted both in major clinical improvement
and a large decrease in the doses of corticosteroids and
immunosuppressants.

Most cases were of pemphigus vulgaris (23 out of 24)
and skin lesions correlated with Dsg 3 levels. There
was a 82.8% fall in the mean antibody levels of Dsg3.
Following treatment, the majority of patients showed
values in negative ELISA range except for three
patients whose Dsg3 levels remained positive. Dsg 3
levels corresponded with clinical activity as one of the
patient showing positive value after rituximab therapy
developed a relapse.

Use of rituximab is associated with adverse effects. In
a study by Joly et al., two (10%) of 21 patients with
pemphigus experienced severe infections, including
fatal septicemia."V! A meta-analysis of 153 pemphigus
patients treated with rituximab showed that 7%
developed serious infections, with 2 (1.3%) fatalities.”

Intermediate doses of rituximab in refractory pemphigus

In our study, nine patients developed mild infusion
reaction during their first infusion, subsequent
infusions being uneventful. These reactions tended
to resolve on slowing infusion rates or addition of
corticosteroids, antipyretics, and antihistamines and
did not recur in subsequent infusions.?!

One (4%) of our patients experienced a serious
adverse event, namely pulmonary embolism, probably
attributable to rituximab 1 month after the 3™ infusion.
In one series, one patient developed deep venous
thrombosis 12 weeks following rituximab therapy.
This patient subsequently developed a pulmonary
embolus." Another patient developed a pulmonary
embolism 10 weeks post-rituximab therapy following
community-acquired pneumonia.**

Serious life-threatening infections did not occur in our
patients. Two patients (8%) developed herpes zoster,
one developed extensive tinea corporis and another
developed Isospora diarrhea leading to significant
weight loss. This patient was also on concurrent
DCP therapy for 2 years and oral steroids, and the
case details are being separately published. Late
adverse effects have been described with late onset
neutropenia reported 3-23 weeks after rituximab
infusion."®% However, none of our patients developed
this side effect.

We observed symptoms of hypothalamo-pituitary-
adrenal axis suppression and hypoadrenalism in four
patients due to rapid taper of steroids that was possible
after rituximab. This necessitated continuation of low
dose steroid (5-10 mg of prednisolone) to prevent
hypoadrenalism. We also observed transient vesicular
lesions, mostly in the oral cavity but sometimes
on skin, in a few patients who were off all systemic
therapy. The lesions used to heal on their own within
2-3 days. Dsg levels in a majority of these patients
were negative making it difficult to be sure about the
nature of these transient lesions. None of these lesions
could be biopsied for confirmation. This finding has
not been described in previous studies.

In conclusion, rituximab is able to induce a prolonged
clinical remission in pemphigus. The high cost limited
the use even in eligible candidates. Infusion related
reactions are known to occur but were limited to the
first infusion; hence we could give the subsequent
doses on day-care basis in our hospital. This is
especially applicable to a resource poor setting like
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India. High cost and limited knowledge of long-term
adverse effects remain the limitations to the use of this
biologic agent.
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INTERNATIONAL DERMATOPATHOLOGY CONFERENCE AND
ANNUAL DSI MEETING 2014

Departments of Pathology & Dermatology, St. John's Medical College and Hospital in association
with Dermatopathology Society of India are organising the International Dermatopathology
Conference from 14-16 November at the St. John's Auditorium, Bangalore.

International faculty include Dr. Cassian Sitaru, University of Freiburg, Germany and Dr. Joyce Lee,
National Skin Centre, Singapore. They will be accompanied by experienced Indian dermatopathologists.
The conference will cover a wide array of topics, pertaining to basic and advanced dermatopathology
with special focus on bullous diseases, alopecia and adnexal neoplasms. The sessions will comprise
of lectures, clinicopathologic conferences, oral and poster presentations, quiz and debates for post-
graduate students. There will be prizes for debate, quiz and paper/poster presentations.

We look forward to your active participation in all the sessions.

The details along with brochure and registration form will be soon available on www.dermpathindia.org.
For any clarifications and questions, please contact Dr. Rajalakshmi T, Organising Secretary on
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