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ARTICLE INFO ABSTRACT

Keywords: During the recent decade, several studies have confirmed the high efficacy of targeting the CD20 molecules using
Pemphigus vulgaris rituximab (RTX). Recently, RTX has been suggested as the first-line treatment of pemphigus vulgaris (PV). In this
Rituximab

study, the records of all the PV patients, who had received RTX in Autoimmune Bullous Diseases Research
Center, Tehran University of Medical Sciences between the 2009 and 2017, have been reviewed for any sign of
disease worsening within three months after treatment. We have observed three PV patients from 612 RTX-
exposed patients, who had experienced worsening of disease more than one time after discrete RTX cycles after
the first infusion of RTX. All patients were successfully managed with different strategies (e.g., increase in steroid
dosag intravenous immunoglobulin [IVIg], and plasmapheresis). In conclusion, despite the high efficacy of RTX
therapy in PV patients, the exceptional risk of post-RTX disease worsening exists. Further studies are encouraged

PV worsening
Intravenous immunoglobulin
Plasmapheresis

to develop (bio)markers to predict possible unexpected worsening of PV patients exposed to RTX.

1. Introduction

Rituximab (RTX) is a newly emerged drug that targets the CD20
molecule on B cells. It is a very potent alternative drug for patients with
pemphigus vulgaris (PV), who do not tolerate conventional treatments
or do not respond well and still flare despite the combination therapy
[1]. Using RTX has also led to reasonable outcomes in patients with
refractory pemphigus [1]. Recently, Joly et al. [2] have suggested first-
line RTX therapy in patients with moderate-to-severe pemphigus.
However, there are rare reports showing worsening of pemphigus in the
literature. Additionally, some reports of disease exacerbation in pa-
tients with neuromyelitis optica [3,4], ulcerative colitis [5], lympho-
matoid papulosis [6] and pemphigoid [7], few weeks/months following
RTX have also been published. To our best knowledge, five papers have
reported similar unexpected phenomenon in pemphigus (total 16 pa-
tients). Leshem et al. [8] the evaluated response rate in 47 pemphigus
patients. Four (8.5%) of them exacerbated immediately after infusion.
Years later, another report of pemphigus exacerbation was noted in two
of 25 (8%) pemphigus patients after the first dose of RTX [9]. Feldman
also reported a case of PV exacerbation who received RTX as mono-
therapy in an RA protocol [10]. Around five weeks after the RTX in-
fusion, the oral erosions worsened [10]. In another report, a six-year-
old boy with refractory pemphigus foliaceus (PF) experienced

exacerbation following RTX administration [11]. Bhattacharjee et al.
[12] reported disease flare in 8 out of 17 severe pemphigus patients
who received monotherapy with RTX. Here we report three PV patients,
who had received RTX but failed to respond and experienced disease
relapse more than one time within the first three months of injection.

2. Patients and methods

The medical records of the PV patients, who had received RTX in
Autoimmune Bullous Diseases Research Center, Tehran University of
Medical Sciences within nine years (2009-2017) were reviewed. Those
who experienced at least two episodes of disease worsening after re-
ceiving different cycles of RTX have been included. Disease worsening
was defined as at least increasing 10 points in Pemphigus Disease Area
Index (PDAI) score and the new lesions persisting > 2 weeks within the
first three-month following receiving the RTX. Disease worsening
should occur at least twice during different cycles of RTX in each pa-
tient to distinguish disease worsening from disease fluctuation. Other
disease phases, such as relapse and remission were defined according to
consensus [13]. All the patients had received a premedication of
chlorphenamine (10 mg IV), hydrocortisone, 100 mg IV, and two acet-
aminophen tablets (325 mg) and RTX was administered intravenously
at the dose of 500 mg weekly for four weeks. After receiving RTX,
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decided to continue the second infusion at the dose of 1000 mg after
two weeks. Interestingly, we did not detect any new lesion after these
infusions, and the patient went into complete remission on minimal
therapy (5mg/d prednisolone). Table 1 summarizes the patients'
characteristics and treatment strategies for the three patients.

4. Discussion

Increased use of RTX shed light on some unexpected outcomes in
patients with different autoimmune diseases. Recently, some authors
have reported paradoxical worsening of PV patients, who were under
RTX therapy [8-10]. However, there is no exact explanation for this
unusual occurrence. During this study, because of diversity in the se-
verity of relapse and difference in interval between the clinical flare and
RTX exposure as well as the low number of detected patients, no trus-
table correlation was found. The mechanisms of this phenomenon in PV
patients are not clear. However, some speculations could be released,
including (1) B cell escaping from rapid apoptosis, for example through
overexpression of anti-apoptotic gene products [14]; (2) increased an-
tibody production by anti-Dsg clonal plasma cells following total im-
munoglubin decrease as a consequence of B cell depletion; (3) mutation
(s) or polymorphisms in genes encoding the receptor or even enzymes
involved in RTX action, such as FcyRIIla [15] and CD20 [16]; (4) in-
complete B-cell depletion in the peripheral blood, which could be re-
jected based on our case with CD19 and CD20 depleted cells after
disease exacerbation; (5) development of inhibitory human anti-chi-
meric antibodies to the RTX [17]; (6) alternative CD20 transcript var-
iant [18], lack of whose expression in circulating B cells from PV pa-
tients has been reported [19]; and (7) the promotion of T cells' roles.
Bhattachajee et al. [12] could find any trend in CD4 + CD25+ FoxP3+
and IL-10-secreting Trl Tregs in their patients following RTX mono-
therapy.

In such patients with worsening of their PV after RTX therapy with
either an increase in prednisolone dosage or adding IVIg to the treat-
ment, delaying and even canceling the rest of RTX injections may be a
suitable management protocol. After controlling the relapse, the re-
maining RTX infusions could be continued safely. According to our
observations, it is plausible that treatments with either IVIg or escala-
tion in steroid dosage after the paradoxical worsening following RTX
infusion(s) in PV patients are even more effective than these therapies
without RTX treatment. IVIg was found to be an effective treatment in
pemphigus, which may act through different mechanisms [20]. More-
over, IVIg was reported to selectively decrease circulating auto-
antibodies in pemphigus [21]. Thus, it could be expected that patients
may benefit from treatment with RTX in combination with IVIg, as
Ahmed et al. [22] have reported previously. This protocol could also
decrease the risk of infection.

In conclusion, exceptional PV patients might experience disease
worsening after RTX. IVIg and/or increasing in prednisolone dosage
were found practical approaches to control disease after such event.
However, more studies are needed to determine the mechanism of this
disease worsening and to detect possible (bio)markers predicting this
phenomenon.
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