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Key Clinical Message
The immunosuppressant agents should be considered earlier in the course of 
treatment with rituximab, possibly after the unfavorable response at first cycle of 
treatment, especially in male patients and those with high BMI.

Abstract
Rituximab (RTX) has recently been proposed as an alternative first-line therapy 
for pemphigus patients. However, there are some rare reports of worsening of 
pemphigus following RTX therapy in the literature. This study aimed to evalu-
ate the efficacy and safety of using a combination treatment of mycophenolate 
mofetil or dapsone and methotrexate in case of nonresponse, exacerbation or 
development of allergic reactions following rituximab therapy in pemphigus pa-
tients. In this case series, archive files of pemphigus patient in a tertiary care 
hospital from 2016 to 2021 who were treated with rituximab were reviewed and 
those with failure in treatment process including nonresponsiveness, exacerba-
tion or development of allergic reactions to rituximab were identified and as-
sessed. The study includes five patients out of 1245 RTX-treated patients, who did 
not respond to RTX (one patient) or experienced an exacerbation of disease (two 
patients) or development of allergic reactions (two patients). Male patients with 
high BMI (BMI > 25) whose response to rituximab was not good at first cycle and 
happened to receive rituximab later in the course of disease, had highest number 
of relapses and benefited the most from this combination immunosuppressive 
treatment as an alternative for repeating rituximab cycles. The lower risk of re-
lapse and a better chance of remission might indicate the efficacy of adjuvant im-
munosuppressant therapy in patients with no-response, exacerbation, or allergic 
reaction to rituximab. These therapeutic effects were better observed in patients 
who received lower doses of rituximab which could suggest that the immunosup-
pressant agents should be considered earlier in the course of the disease, possibly 
after the first failed trial of rituximab therapy.
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1  |  INTRODUCTION

Pemphigus is a group of rare autoimmune bullous diseases 
that affect the skin and mucous membranes.1 The autoan-
tibodies (mostly in IgG form) are mainly directed against 
two desmosomal adhesion proteins: desmoglein (Dsg) 1 
and 3, which are presented in the skin and surface-close 
mucosae. The binding of autoantibodies to Dsg proteins 
induces a separation of neighboring keratinocytes, known 
as acantholysis.2

Pemphigus is divided into three major forms: pemphi-
gus vulgaris (PV), pemphigus foliaceus (PF), and para-neo-
plastic pemphigus (PNP). Patients with PF essentially 
show only anti-desmoglein 1 autoantibodies and their 
blisters occur in the superficial layers of the epidermis.3,4 
Patients with mucosal-dominant type of PV have mostly 
anti-desmoglein 3 autoantibodies, whereas those with 
mucocutaneous type of PV have both anti-desmoglein-1,3 
autoantibodies. PV blisters commonly develop deep in the 
epidermis or oral epithelium above the basal layer.3,4

Even though various treatment options are available, 
pemphigus is still considered a hard-to-treat disease and its 
treatment is still challenging. Currently, first-line therapy 
consists of corticosteroid administration, though additional 
conventional immunosuppressant agents such as mycophe-
nolate mofetil, methotrexate, and dapsone are also used.5–7 
Rituximab (RTX) is a monoclonal antibody targeting CD20 
on B lymphocytes and has recently shown a great promising 
effect in treating pemphigus and has even been suggested 
as a first-line therapy in patients with PV.8,9 However, there 
are some rare reports of worsening pemphigus following 
RTX therapy in the literature which were mostly managed 
by withholding the next RTX infusions, along with other 
interventions such as increasing prednisolone dosage and/
or IVIg administration.10,11 However, changing the treat-
ment protocol and using conventional immunosuppressant 
agents seems to be another option.

In this study we aimed to assess the characteristics of 
pemphigus patients who were nonresponsive to rituximab 
or experienced worsening of disease or allergic reaction to 
RTX and hence, were treated with mycophenolate mofetil, 
dapsone, or methotrexate.

2  |  MATERIALS AND METHODS

This retrospective cross-sectional study was conducted 
on a group of patients of a tertiary care hospital, clinically 

diagnosed with pemphigus vulgaris with histopathologi-
cal and immunofluorescent confirmation from January 
2016 through December 2021, were enrolled in.

The study protocol was approved by the relevant ethics 
committee.

Patients were identified using an archiving software 
that contains patients' medical data, named Dermatry.ir. 
The following inclusion criteria were used:

All adult patients who had confirmed diagnosis of pem-
phigus vulgaris or pemphigus foliaceus, experienced treat-
ment with rituximab (RTX) and were finally subjected to 
a combination therapy with mycophenolate mofetil, dap-
sone, or methotrexate due to:

• showing no improvement or deterioration after 
3 months of initial rituximab treatment (nonresponsive)

or

• experiencing disease exacerbation, defined as at least 
a 10-point increase in Pemphigus Disease Area Index 
(PDAI) score within the first three-month after RTX ad-
ministration [10]

or

• showing an allergic reaction after initial rituximab 
treatment

Patients with incomplete file records were excluded.
Demographic data, baseline comorbidities, pemphi-

gus type, disease duration, disease severity, number of re-
lapses, involvement sites, number of rituximab cycles and 
dosages, symptoms after rituximab treatment, and labo-
ratory findings such as direct immunofluorescence (DIF), 
CBC, BUN, Cr, and liver enzyme profile were collected 
and recorded in pre-defined forms.

Nonresponsiveness to rituximab was defined as: (a) 
failure to enter the consolidation phase after 3 months; 
or (b) active disease after a maximum of 6 months; or 
(c) requiring >20 mg of prednisolone or equivalent after 
6 months, regardless of clinical status.12 Complete and par-
tial remission was defined based on the 2008 Consensus 
statement.13

Statistical analysis was performed using IBM SPSS 
Statistics for Windows, version 25 (IBM Corp., Armonk, 
N.Y., USA). Descriptive statistics and frequencies were 
used to describe most of the variables and time plots were 
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utilized to visualize temporal variation of frequent labora-
tory exams.

3  |  RESULTS

The study includes five patients out of 1245 RTX-treated 
patients, who did not respond to RTX (one patient) or 
experienced an exacerbation of disease (two patients) or 
development of allergic reactions (two patients). Allergic 
reactions consisted of generalized macular skin rash (in 
both of patients), fever (patient number 1) and arthralgia 
(patient number one) which were managed with an incre-
ment in prednisolone dosage. The patients' demographic 
data is depicted in Table 1. All five patients were male with 
a mean age of 42.2 and 45.6 years at diagnosis and at first 
visit, respectively. The average disease duration at the first 
visit was 45.2 months. While four patients had pemphi-
gus vulgaris and mucocutaneous presentation, one was 
referred with pemphigus foliaceus diagnosis with only 
cutaneous involvement. The most commonly involved 
cutaneous sites were the face and neck, chest, abdomen, 
arms, genitals, and buttock and most common mucosal 
areas were buccal mucosa, soft palate, and anogenital site. 
Regarding disease severity, one patient had mild, three 
had moderate, and one had severe disease. In direct im-
munofluorescence microscopy, intra-epidermal IgG and 
complement C3 were observed in all patients with one pa-
tient (patient five) also having IgA deposition.

Table 2 summarizes the treatment characteristics of in-
cluded patients. The number of rituximab cycles ranged 
from 1 to 4 and total administered doses were between 500 
and 8000 mg. Before initiation of conventional immuno-
suppressive agents following rituximab therapy, patients 
one to five experienced one, five, seven, two, and one events 
of relapse in their disease course, respectively. When on 
these agents though, the relapse numbers dropped to one, 
three, two, two, and zero. The highest number of relapses 
was observed in patients who received rituximab with 

8000 and 4000 mg doses. In addition, the two patients who 
had a time interval of more than 18 months between dis-
ease onset and first rituximab injection, demonstrated a 
dramatically higher number of relapses.

Overall, two of the patients received all three adju-
vant drugs in their treatment course, two patient received 
methotrexate and either of mycophenolate mofetil or dap-
sone, and one patient's disease was controlled with my-
cophenolate mofetil alone. Methotrexate was also taken 
by the latter but it was immediately discontinued due to a 
rise in liver enzyme serum level. Initial daily dose of pred-
nisolone was 80 mg in all but one patient. Three patients 
reached complete remission at the last follow up and 
their disease remained controlled with a daily 5 or 10 mg 
prednisolone.

During treatment with conventional immunosuppres-
sants, none of the patients developed cytopenia in their lab 
results. Similarly, BUN and creatinine levels were mostly 
within normal range, with patient five having a high BUN 
in only one occasion. Figure 1 demonstrates the fluctua-
tions in liver enzyme levels of each patient in respect to 
the type of drug received.

The immunosuppressant agents were mostly well tol-
erated, however, methotrexate was discontinued in one 
patient following an acute rise in liver enzyme levels. 
Unfortunately, patient three who almost always had WBC 
levels higher than the normal range, died at the age of 38 
after developing a severe COVID-19.

4  |  DISCUSSION

Recently, rituximab has been approved by FDA for the 
first-line treatment of pemphigus disease.9 Some recent 
studies have demonstrated that early treatment with 
rituximab is associated with lower risk of infectious com-
plications and adverse effects when compared to receiv-
ing rituximab after immunosuppressant agents.14–16 By 
contrast, in another study, no significant difference was 

T A B L E  1  Patient demographics of five rituximab non-respondent cases.

Patient no. Agea Gender BMI
Residential 
area

Disease 
type

Disease 
durationb

Disease 
severity

Affected 
areas Comorbidities

1 55 M 42 Rural PF 18 Moderate S DM, HTN, HLP

2 32 M 25 Urban PV 48 Severe S + M -

3 35 M 26 Urban PV 96 Moderate S + M HTN

4 58 M 25 Rural PV 28 Mild S + M -

5 48 M 35 Urban PV 36 Moderate S + M DM, HTN

Abbreviations: DM, diabetes mellitus; HLP, hyperlipidemia; HTN, hypertension; M, male; M, mucosal involvement; PF, pemphigus foliaceus; PV, pemphigus 
vulgaris; S, skin involvement.
aAge at first visit (years).
bDuration of disease at time of initiation of immunosuppressive agent (months).
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observed between early and later rituximab treatment in 
regards to its safety; However, a higher chance of complete 
remission and a longer disease remission was observed 
in the early treated patients.17 Overall, rituximab adju-
vant therapy has been associated with a remission rate of 
76% to 89%.9,18–20 However, paradoxical exacerbation of 
disease was reported at 1.12% and 0.38% per patient and 
cycle, respectively.11 Though there is no exact explanation 
for this phenomenon, some speculations could be hypoth-
esized including the incomplete depletion of autoreactive 
clonal B cells after treatment with rituximab, involvement 
of some specific anti-Dsg3 T cells, depletion of regulatory 
CD20+ B cells which might lead to an imbalance in pro-
portion of B cell population towards more number of ef-
fector B cells, development of inhibitory antibodies to the 
RTX or some genetic polymorphisms.10,11

In patients with a moderate to severe disease who are 
nonrespondent to rituximab, the current guidelines rec-
ommend increasing the adjunct prednisolone dose or 
administering intravenous corticosteroid pulses.21 Other 
recommended treatments for patients with severe or re-
fractory disease include: intravenous immunoglobulins 

(IVIG) administration and immune adsorption.21 The 
exact role of conventional immunosuppressive agents, in 
resistant patients who receive rituximab as first-line treat-
ment remains unclear.

In this study, the characteristics of five pemphigus pa-
tients with failure to treatment with rituximab were dis-
cussed. All of the included patients were male, and were 
labeled as overweight or obese based on their BMI scores. 
It can be suggestive that overweight male patients are more 
prone to be inappropriate cases for treatment with RTX.

An interval of less than a month between disease onset 
and start of RTX was associated with a lower number of re-
lapses in our patients, with the highest number of relapse 
observed in those with intervals greater than 18 months. In 
addition, rituximab doses of 4000 and 8000 mg had a higher 
number of relapses compared to those who received fewer 
amounts. This could suggest that the dose of rituximab and 
the time interval between the onset of disease and start of 
rituximab treatment are important factors in predicting the 
future relapses. Previously, an Iranian guideline for ritux-
imab therapy in pemphigus has also suggested earlier use 
of rituximab in the course of disease.22

T A B L E  2  Treatment characteristics of five rituximab non-respondent patients.

Patient no.
RTX 
cycles

Total RTX 
dosage

Symptoms 
after RTX

Immunosuppressant drugs 
taken in the course of treatment

PRD doses at onset/3 month/6 month/
and complete remission

1 1 500 mg A C 80/20/15/5

2 2 4000 mg E M, C, D 80/20/15/10

3 4 8000 mg N M, D 120/25/20/no complete remission

4 2 4000 mg E M, C 80/20/10/5

5 2 2000 mg A M, C, D 80/30/12.5/no complete remissioncel

Abbreviations: A, allergic reaction; C, mycophenolate mofetil; D, dapsone; E, exacerbation; M, methotrexate; N, nonresponse; PRD, prednisolone; RTX, 
rituximab.

F I G U R E  1  Liver enzyme levels of patients while taking conventional immunosuppressant agents. Enzyme levels are reported as 
international units per liter. Highlighted portions show the duration when corresponding drugs were also received by the patients.
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Overall, the number of relapses decreased for patients 
while being treated with mycophenolate mofetil, metho-
trexate or dapsone and subsequently, at the last follow up, 
three patients had reached complete remission. The lower 
risk of relapse and the better chance of remission might 
indicate the efficacy of adjuvant immunosuppressant 
therapy in patients with failure to treating with rituximab. 
These therapeutic effects were better observed in patients 
who received lower doses of rituximab which could sug-
gest that the dose of rituximab and the time interval be-
tween the onset of the disease and the start of rituximab 
treatment are important factors in predicting future re-
lapses. Hence, the immunosuppressant agents should be 
considered earlier in the course of treatment, possibly 
after the first failed trial of rituximab therapy.

In summary, results of this small case series demon-
strated the therapeutic potential of conventional im-
munosuppressant agents for the management of 
pemphigus patients with nonresponsiveness or contra-
indications to rituximab. This was of a greater impor-
tance in the COVID era which using the higher doses of 
corticosteroids in pemphigus patients was a concerning 
controversial issue. Still, larger and more robust stud-
ies are needed to further investigate the efficacy of these 
immunosuppressive drugs and to determine the optimal 
treatment timing for them.
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