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Introduction

Pemphigus is a chronic autoimmune disorder clas-
sified into two main variants: pemphigus vulgaris 
(PV) and pemphigus foliaceus (PF). PV is the more 
common subtype, accounting for 75–92% of all pem-
phigus cases [1]. Pemphigus vulgaris is characterised 
clinically by the presence of painful blisters and ero-
sions on the skin and mucous membranes, as well as 
the presence of autoantibodies against desmoglein 3 
and/or desmoglein 1. It most commonly affects indi-
viduals between the ages of 30 and 60. The frequency 
of pemphigus cases in the paediatric population is 
not determined, but it is estimated to account for 
1.4% to 2.9% of all pemphigus cases [2]. The literature 
on treatment of PV in juveniles is limited and based 

on case reports [3]. Rituximab (RTX), a monoclonal 
chimeric antibody that selectively binds to CD20 an-
tigen on B-cells, has emerged as a potentially effec-
tive therapeutic option for pemphigus. Since 2017, it 
has been considered  a promising first-line treatment 
for pemphigus and was granted approval by the U.S. 
Food and Drug Administration in June 2018 for the 
management of moderate to severe pemphigus vul-
garis in adult patients [4].

Case report  

A 14-year-old child with erythematous, blister-
ing, and erosive lesions was admitted to the Depart-
ment of Dermatology in Wroclaw in July 2021 (fig. 1). 
Based on the patient's story, the initial manifestation 
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of skin lesions occurred in February 2021, and at the 
beginning only small papules appeared on the labial 
mucosa. Over time, the lesions progressed, leading to 
the development of extensive erosions. Subsequently, 
the caregivers also noted the presence of blisters on 
the trunk, neck, and intraoral regions. Despite the 
negative of the DIF test, pemphigus vulgaris was di-
agnosed due to the clinical presentation of the skin 
lesions and the presence of circulating pemphigus 
antibodies (anti-desmoglein 1: 37,77 RU/ml, n < 20; 
anti-desmoglein 3: 110 RU/ml, n < 20, ELISA test 
Euroimmun) (table 1). DIF was not repeated due 
to significantly elevated levels of circulating anti-
desmoglein 1 and  anti-desmoglein 3 antibodies. The 
child also reported swallowing difficulties associated 
with an escalation of erosions within the oral cavity, 
as well as impaired ambulation due to the presence of 
blisters on the plantar surface of the foot. Mycopheno-
late mofetil therapy was initiated at a dose of 1000 mg  
q.d. along with systemic glucocorticosteroids (meth-
ylprednisolone pulse therapy 250 mg/day i.v. for 
3 days (6 pulses) followed by prednisone 30 mg  
(1 mg per kg of body weight) q.d. and consolidation 
of the disease was achieved. After 6 weeks, predni-
sone was discontinued due to complete remission in 
another outpatient department. Following the ces-
sation of steroid treatment, the patient experienced  
a recurrence of isolated oral ulcers and the appear-
ance of blisters on both hands. During the clinical 
visit in September 2021, given the reappearance of 
cutaneous lesions, the decision was made to reintro-
duce prednisone therapy at a daily dose of 20 mg, 
followed by a systematic tapering regimen. Mycophe-
nolate mofetil was continued at a dose of 1000 mg  
q.d. However, high levels of anti-desmoglein 3 anti-
bodies persisted (August 2022: 115 RU/ml, Decem-
ber 2022: 123 RU/ml) despite treatment. In Decem-
ber 2022, the patient reported the appearance of the 
new mucosal erosions on the labia majora, which 
led to the decision of initiating rituximab therapy 
(RTX). After premedication with 125 mg of methyl-
prednisolone i.v. and 1 mg of clemastine orally, RTX 
was administered using a flow rate controller over  

5 hours. During infusion, minor fluctuations in blood 
pressure were observed, with readings ranging from 
127/80 to 94/37 mm Hg. Moreover, the patient also 
reported nausea and sore throat, but the infusion 
was continued. The symptoms subsided within the 
first 2 hours after administration. Two weeks later in 
accordance with guidelines on the management of 
pemphigus vulgaris and foliaceus, the second infu-
sion of RTX was administered. Minor complications 
during drug administration, as outlined in the Sum-
mary of Product Characteristics (SmPC), subsided  
2 hours after administration. Following the admin-
istration of a RTX infusion, it is recommended to 
sustain therapeutic intervention with a monthly de-
creasing prednisone dosage. In the initial month post-
infusion, the patient adhered to a prednisone regimen 
of 40 mg once daily (1 mg/kg). Subsequently, during 
the second month, the dosage was reduced to 30 mg  
once daily (0.75 mg/kg), followed by 20 mg once 
daily (0.5 mg/kg) in the third month. In the fourth 
month, the prescribed dosage was further reduced to 
12 mg once daily (0.3 mg/kg), and in the fifth month, 

Figure 1. Blisters on the dorsal aspect of the left foot of a 14-year-
-old patient

Table 1. Date and level of circulating anti-desmoglein 1 (Anti-Dsg 1) and anti-desmoglein 3 (Anti-Dsg 3) antibodies

Date of ELISA test Dates of RTX infusions Anti-Dsg 1 [RU/ml]  
(normal range: < 2 RU/ml)

Anti-Dsg 3 [RU/ml]  
(normal range: < 2 RU/ml)

September 2021 37.77 110.96

April 2022 23.47 28.57

August 2022 17.42 115.84

December 2022 10.56 123.6

January 2023 12.72 83.26

January 19, 2023 
February 2, 2023

April 2023 < 2 62.50
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a maintenance dose of 8 mg once daily (0.2 mg/kg) 
was implemented. Six months post-infusion, in ac-
cordance with recommendations, the prednisone dos-
age was planned to be reduced to 4 mg once daily 
(0.1 mg/kg). During the routine disease assessment 
in April 2023, the patient remained asymptomatic, 
with no reported complaints. Furthermore, clinical 
examination revealed healthy skin and mucosal sur-
faces. Notably, the levels of circulating pemphigus 
antibodies were reduced, as evidenced by the anti-
desmoglein 3 antibody level of 62.5 RU/ml (reference 
range: < 20) (table 1).

Discussion

Corticosteroids have been the cornerstone of 
pemphigus therapy and have significantly reduced 
mortality rates from this disease. However, high 
doses of corticosteroids have been associated with 
serious adverse effects. To reduce the side effects of 
long-term high-dose steroid therapy, the dexametha-
sone-cyclophosphamide protocol was introduced in 
1984 [5]. In the following years, several adjuvant im-
munosuppressive drugs, including azathioprine, my-
cophenolate mofetil, have been used in combination 
with corticosteroids or as monotherapy, leading to 
improved outcomes. However, even with these treat-
ments, many patients fail to achieve complete remis-
sion or experience adverse events [6]. RTX can elimi-
nate memory B cells, which play a critical role in the 
pathogenesis of pemphigus, by supporting the for-
mation of short-lived plasma cells that secrete patho-
genic autoantibodies. Importantly, rituximab spares 
long-lived plasma cells, which are involved in main-
taining immune memory and providing longterm 
protection against infections [7]. The production of 
autoantibodies in pemphigus is thought to result 
from a disruption in B cell tolerance, leading to the 
emergence of autoreactive clones that escape central 
or peripheral deletion mechanisms. Rituximab-me-
diated depletion of these clones can restore immune 
homeostasis and alleviate the clinical manifestations 
of pemphigus [8]. Kong et al. [9] treated the first ad-
olescent patient with RTX in 2005, a 17-year-old girl, 
who had previously failed to respond to other treat-
ments for childhood PV, with a successful outcome 
without any observed adverse events. Fuertes et al. 
[10] presented a case study of the youngest reported 
patient with chronic pemphigus vulgaris (CPV) in the 
literature, an 18-month-old boy, who was monitored 
for 16 years. The patient underwent several immu-
nosuppressive therapies with varying efficacy until 
achieving complete remission with RTX. Bilgic-Temel 
et al. [11] reported 5 paediatric patients with pem-
phigus vulgaris (PV) who were treated with RTX.  
A favourable clinical response to the treatment was 

observed in all patients. During the final follow-up 
visit, 3 patients achieved complete remission with-
out the need for additional therapy, while the re-
maining 2 patients achieved partial remission. No-
tably, no adverse events were observed throughout 
the course of treatment. Kanwar et al. [12] treated  
a 9-year-old child with severe pemphigus vulgaris 
with rituximab. During the second infusion, the child 
experienced angioedema, but the infusion was con-
tinued at a slower rate without any additional com-
plications. After a follow-up period of 46 weeks, the 
child achieved complete remission and was no longer 
receiving treatment. Also in our case, the infusion 
was continued. Vinay et al. [3] reported 10 patients 
between the ages of 9 to 17 years treated with ritux-
imab therapy, and followed up for a median period  
of 16 months. Seven patients achieved complete re-
mission without the use of other therapies in an av-
erage period of 21 weeks. One patient achieved com-
plete remission on immunosuppressant therapy, one 
had control of disease activity, and one had partial re-
mission on immunosuppressant therapy. Six patients 
experienced a relapse or flare within an average pe-
riod of 13 months. Two patients underwent a second 
infusion of RTX and had a good clinical response. 
The most common adverse events were infusion reac-
tions, and no long-term complications were reported. 
Currently, RTX is considered a first-line therapy for 
pemphigus [6, 13, 14]. There are few reports in the lit-
erature on the use of this therapy in children. During 
the administration of this drug, minor adverse effects 
can occur (nausea, sore throat, blood pressure fluc-
tuations, and muscle weakness and pain in the right 
upper limb that lasts for a few days), which are listed 
in the Summary of Product Characteristics (SmPC). 
Although infusion-related side effects may occur 
during the administration of RTX, it is essential to 
ensure a continuous infusion of the medication. The 
precise factors determining the efficacy of RTX treat-
ment remain unknown; however, it is postulated that 
its impact on memory cells contributes to its thera-
peutic effects. The extended reduction and delayed 
restoration of memory B cells post-RTX therapy could 
potentially stem from the sequestration of immature  
B cell progenitors within the bone marrow, likely in-
fluenced by the robust myelosuppressive effects exert-
ed by concurrent immunosuppressive treatments [15].  
To optimise outcomes, it is recommended to adminis-
ter RTX for a period of up to 6 months following the 
diagnosis of pemphigus. Furthermore, it is notewor-
thy that RTX infusion holds particular significance 
for patients who do not achieve consolidation with 
conventional medications [13, 14]. Nonetheless, re-
current relapses necessitating repetitive infusions are 
prevalent. B-cell activating factor (BAFF) are common  
a critical role in B cell survival, class switch recom-
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bination, the selection of autoreactive B cells, and the 
persistence of long-lived plasma cells. The findings 
propose a plausible association between the activa-
tion of autoreactive B cells at the onset of pemphigus 
and heightened BAFF serum levels. Furthermore, the 
diminished expression of BAFF-R subsequent to RTX 
treatment may potentially contribute to the postponed 
generation of memory B cells, consequently leading to 
an extended phase of subdued pemphigus activity 
following rituximab therapy [16]. We revealed the de-
crease in antibody levels after 4 months of RTX admin-
istration from 83 to 62 RU/ml, and after 6–7 months 
we expect a decrease in antibody production.

Conclusions

RTX stands as a frontline therapy for pemphigus, 
albeit with limited literature regarding its efficacy 

and safety in children. While minor adverse effects, 
in line with the Summary of Product Characteris-
tics, may occur during administration, careful mon-
itoring is essential, especially considering potential 
infusion-related side effects. Despite uncertainties 
regarding the precise mechanisms underlying its ef-
ficacy, RTX's impact on memory cells is postulated to 
contribute to its therapeutic effects. Further research, 
particularly focusing on paediatric populations and 
elucidating its mechanism of action, is warranted to 
optimise treatment outcomes and minimise adverse 
effects in pemphigus management.
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