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ABSTRACT:

Pemphigus js' an, autoimmune B-cell mediated blistering disease, associated with
significant morbidity and mortality. Rituximab has proven effective for treatment of steroid-
refractory pemphigus, although there is controversy regarding the optimum dosing
protocol.  Additionally, effective disease control often requires long-term
immunosuppression, even in disease-free periods. We present a case series of single-
centre long-terms=follow up of patients with pemphigus, treated with two 500mg doses
of Rituximab separated by 14 days along with concurrent adjuvant therapy. In all patients,
low-dose Ritoximab resulted in B-cell depletion, along with a reduction in blistering
disease. ¢ of'these patients required repeat dosing cycles, due to either relapsed
disease or incomplete disease control following the first dosing cycle, and have remained
disease free.out'to as long as weeks thus far. patients developed minor infections
throughout the course of their treatment, but no major complications were observed.

1C)IN

Pemphigus™is“a“B-cell mediated autoimmune blistering disease, caused by pathogenic
1

antibodies directed against Desmoglein 1 and 3 and associated with significant morbidity
and mortalitys,' Pemphigus vulgaris (involving blistering of the skin and mucous
membranes), and pemphigus foliaceous (which involves solely the skin) have been

described, and due to due to the similarities in both the pathogenesis and management of
2

these conditions, most studies have focused on investigating these conditions as a group .
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First line therapy for pemphigus is usually systemic corticosteroids (along with potent

topical steroids) for initial disease control, with the early introduction of adjuvant
3

corticosteroid-sparing agents such as azathioprine or mycophenolate mofetil . With this
difficult to manage condition, many patients require long-term immunosuppression for
effective disease“control, even in symptom-free periods.

Rituximab (awmenoclonal antibody directed against CD20, a surface antigen on B

lymphocytes) has proven efficacious for management of pemphigus, including in patients
4,2

with disease refractory to management with other systemic therapies . Although a single

cycle of Rituximab has been shown to be effective for induction of remission in pemphigus,
2

there is ongoing controversy regarding the most appropriate dose and the the clinical
5

utility of Rituximalbyis often limited by the high cost of this medication .

Rituximab dosing.for off-label immunological indications such as pemphigus is often based
on dosing“previously used in randomised controlled trials (RCTs) for other conditions,
reflected in thes-names of the two most commonly used protocols. Rituximab was initially

investigated for use in pemphigus using the “lymphoma” protocol (involving four infusions
2 4

of 375mg/m geach separated by one week) . Given the lack of a malignant B cell clone in
pemphigus andsthe similarities in pathogenesis with other autoimmune diseases, a fixed-

dose protocol has subsequently been developed, similar to the protocol used for
2

rheumatoid arthritis (involving two infusions of 1g, two weeks apart) . Despite the common

use of these doses, the initial selection of these doses for the above mentioned RCTs was
6

arbitrary and not clearly based on pharmacologic considerations . This combined with
other factors including large inter-individual dose exposure and pharmacodynamic
differences, has led to numerous trials and case series examining the effect of smaller

doses for treatment of various diseases, even for severe conditions such as ANCA-
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associated vasculidities . A “low-dose” protocol has subsequently been shown to be

effective for pemphigus, involving two infusions of 500mg Rituximab, separated by two
8

weeks .
Despite multiple studies and meta-analyses investigating the optimum Rituximab dose for

management of pemphigus, controversy still exists in this area. In the largest and most
2

comprehensive meta-analysis to date , higher doses of Rituximab were shown to be
associated with longer duration of complete remission compared to lower doses, but there
was significantly higher associated cost, and no superiority in other outcomes measured.

We present a case series of

........ , along
with concurrent™adjuvant therapy. All patients in this series had disease refractory to
management,with prednisolone and other non-biologic adjuvants.

NU pa
PN

which*“was collected through a retrospective review of all clinical notes and

pathology results. Diagnosis of pemphigus vulgaris or pemphigus foliaceus was confirmed

in all patients by integrating clinical history, serology and histopathology. All patients were

treated initially with prednisolone, along with the use of various adjuvants (such as MMF or

azathioprine), as steroid sparing agents. Patients in this series were treated with two
500mg infusions<of Rituximab, each separated by two weeks,

i . All patients were monitored on a regular basis

following therapy. Clinical monitoring and serology of each patient varied depending on

assessment of clinical need at the time of review. End points for review were as defined in
9

a previously published consensus statement , and were collated for each patient, as

This article is protected by copyright. All rights reserved



shown in

Demographics, comorbidities and previous therapies used for all patients in this series are
outlined in , along treatment response and clinical endpoints.

. All patients
were found to have significant depletion of circulating B cells following Rituximab
treatment, reaching a nadir of zero for B cell counts (using a standard three colour flow
cytometry assay o identify CD19+ CD2- B cells; data not shown).
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of the nine patients in this series relapsed and were treated with additional cycles of
Rituximab (2x500mg doses), resulting in subsequent disease control. For all relapsed
patients, B cell repopulation (data not shown) and serological evidence of relapse was
observed prior.to.or concurrent with clinical relapse. These observations suggest a role for
close serological*and B cell monitoring of patients treated with Rituximab, in order to
identify patients-atshigher risk of further relapse, who might then benefit from closer clinical
monitoring and increased adjuvant doses. Data for end points of patients treated with
repeat cycles-issshown in
Figure 1 shows a graphical representation of the clinical progress of patient 4

wab , who received a total of 3 cycles of low-dose Rituximab

(2x500mg per cycle), before finally achieving durable clinical remission. Figure 1a shows
disease activity versus circulating B cells and serological indices, whilst Figure 1b shows
concurrent therapy with prednisolone and mycophenolate mofetil, in addition to the three
cycles of Rituximab. Mean times to both early and late end points appeared to be reached
sooner in patientsreceiving additional cycles of Rituximab (151+131 days for EEP cycle 1
compared 10068+56 days for EEP cycle 2, and 288+218 days for LEP cycle 1 compared to
110+100 days for LEP cycle 2; ).
Additionally, Patient 4 required less concurrent prednisolone and MMF to achieve disease
control with each subsequent Rituximab cycle, as shown in Figure 1a, and Table 2.
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Multiple studies™have demonstrated the efficacy of Rituximab in pemphigus, with various

dosing protocels«iln.the largest meta-analysis to date, involving data from 578 patients

over 30 studies, higher dose Rituximab was found to be associated with a significantly

longer duration of complete remission, but only a trend towards a shorter time to disease

control and lower relapse rate (without statistical significance), compared to lower dose
2

Rituximab protocols .
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I This
approach represents a practical and cost effective method for using this effective but costly
medication.

ll\l\’\].

Low-dose Rituximab, with concurrent use of adjuvants such as prednisolone and
mycophenolate mofetil is a safe and effective means of inducing and maintaining
remission infpemphigus,

1Oy

Further research with larger multi centre randomised controlled trials is
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necessary to better understand the optimum dosing of Rituximab in pemphigus and which
patients are likely to respond or relapse, along with the optimum adjuvant protocols for

long-term management of this difficult condition.

fd
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Figure legends:

: Protocol for low-dose Rituximab for the treatment of pemphigus.

Patient.data and endpoints.

PV: Pemphigus vulgaris; PF: Pemphigus foliaceus. “Disease history” represents weeks
between diagnosis and first cycle of Rituximab. MMF: Mycophenolate mofetil; Aza:
Azathioprine; 1VIG: Human intravenous immunoglobulin; Mtx: Methotrexate; Pred:
Prednisolone. GORD: Gastro-Oesophageal reflux disease; NAFLD: Non-alcoholic fatty
liver disease; OP: Osteoporosis; T2DM: Type 2 Diabetes mellitus. Co-med: Comedication
at the time of first Rituximab cycle. EEP: Early end point; DC: Disease control; EC: End of
consolidation phase. LEP: Late end point; PR ON: Partial remission on minimal therapy;
CR ON: Complete remission on minimal therapy; CR OFF: Complete remission off all
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therapy. DSG1: Desmoglein 1; DSG3: Desmoglein 3; AIS: Anti-intercellular substance
antibody. FU: Follow up; Total FU indicates number of weeks patients were followed up
post-cycle 1. CPred: Cumulative prednisolone taken post-cycle 1; Cx: Complications; HSV:
Herpes simplex virus; URTI: Upper respiratory tract infection; CMV: Cytomegalovirus. n/a:

Not applicable.

Patient_data and endpoints for patients receiving additional cycles of
Rituximab.

DO: Day zerovefscycle. MMF: Mycophenolate mofetil; Pred: Prednisolone. FTA: Patient
failed to attend follow up appointments. EEP: Early end point; DC: Disease control; EC:
End of consolidation phase. LEP: Late end point; CR ON: Complete remission on minimal
therapy; CR_OFF: Complete remission off all therapy. DSG1: Desmoglein 1; DSGS3:
Desmoglein 3;7AIS: Anti-intercellular substance antibody.

Figure 1: Clinical progress graph for patient 4.

Data is shown,for patient 4 (see Table 2), who received three total cycles of Rituximab,
each 2x500mg+Figure 1a shows disease activity (in red), over time, along with circulating
B cells (in purple, x10e9), along with Desmoglein 1 serology (orange), and Desmoglein 3
serology (grey). Figure 1b shows daily prednisolone dose (green, in miligrams) and daily
Mycophenolate mofetil dose (blue, in milligrams, given over two divided doses), over time.
Purple arrows indicate dates on which this patient received Rituximab infusions. AD:
Active diseaseyDC: Disease control; PR ON: Partial remission on minimal therapy; CR
ON: Completerremission on minimal therapy; CR OFF: Complete remission off all therapy.
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