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Pemphigus is a rare group of autoimmune mucocutaneous blistering conditions
for which the mainstay of treatment is immunosuppression. This is usually
achieved with high dose corticosteroids as well as steroid sparing agents.
Rituximab is now recommended as a first line treatment for moderate to
severe pemphigus vulgaris, the commonest form of pemphigus, alongside
corticosteroids. During the early stages of the COVID-19 pandemic the use
of rituximab was reduced in our department due to its long term irreversible
B-cell suppression. During the COVID-19 pandemic careful pharmacological
selection was undertaken for our pemphigus patients to balance the risks of
immunosuppression. To demonstrate this, we report three pemphigus patients
who required treatment for COVID-19 and assessment throughout the pandemic.
To date there has been limited published data regarding the clinical outcomes
of pemphigus patients who have developed COVID-19 infections following
rituximab infusions, especially in those patients who have received COVID-19
vaccinations. Following careful personalized consideration, all three pemphigus
patients presented received rituximab infusions since the start of the COVID-
19 pandemic. These patients had also received COVID-19 vaccinations prior to
becoming infected with COVID-19. Each patient had a mild COVID-19 infection
after receiving rituximab. We advocate for all pemphigus patients to have a full
course of COVID-19 vaccinations. Antibody response to COVID-19 vaccinations
should ideally be confirmed by measuring pemphigus patient’'s SARS-CoV-2
antibodies prior to receiving rituximab.
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pemphigus in conjunction with high dose oral corticosteroids, Joly - 2 o E
‘c N
el al. (2) ultimately leading to higher remission rates and steroid ﬁ (@) 2
sparing effects when compared to corticosteroid therapy alone y 2 z
paring p Py 2 B g
(3). However, due to rituximab’s long lasting B-cell suppression, 8 o 2 B or ¥ rrry g
careful consideration has been given to its use for the management Ml S 2 g8 g8 2238 :
3 © 3 oo == O I
of pemphigus during the COVID-19 pandemic. Many clinicians o [ g g d & & ss g4 3
L o o N << HEE g8 S888& £
elected to postpone rituximab infusions, especially in the early E KM £ s 8 SSSS| =
- === o N —. = = =
stages of the pandemic, prior to the availability of effective COVID- g % e S 33 53 Tagal £
=1
19 vaccinations (4, 5). Given the reduced use of rituximab, this E o =
prompted clinicians to pursue other treatment options for their -g N 5 & < 8 < & g
pemphigus patients. Y = O o 88 o 88 ~ 33 2
b . < BB S35 8§3&% |S83ig 8
Highlighted by the three following PV cases, we report S O O S 87T 58 ST g2 3
. . . . 1 Lo} g 2 ) g 2 = S L &
on our careful immunosuppressive pharmacologic selection and % L= § g 53 § ’é 538 3 g <3 -'-:
experience using rituximab during the COVID-19 pandemic. We [l S © % _g % _E % _E =
also report on the outcomes of these PV patients who were 3 £
subsequently diagnosed with COVID-19 after receiving rituximab 5 > - Sa N g
. . . . 9 Q — N = < =}
infusions (Table 1). To our knowledge the following patients are 4 -g S8g 83558/ 889% kst
. . . LA O = 55 S Ss s 2k 59 % k
the only three pemphigus patients known to our service who have ° i -g <23 Sz8Eg 2388 &
. . . . . u 3 2 = O 9 5 3 L bn
contracted COVID-19 following at least one rituximab infusion s g o 53z = ;50 s &2 238 2 A
= o] o 5 3 o9 3] < =
since the start of the pandemic. 3 O © T 53 S 8EEE| 25 ¢ z
= O S SR AEN ST a8 s}
9 o s &= ~ A~ ER S| Ea B =
8 o KSR WnZs= Ea= ) E
o ‘>U - o ¥ e “ %
. - &
Patient one o & E
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A 36 year old female of Asian ethnicity presented in 2019 s 'g z B s ER
with a 2 year history of oral blisters, primarily affecting her .g € =Y 3 ;§ 5
cutaneous and mucosal buccal region (Figure 1). The diagnosis = 8 = 5 E
T
of PV was confirmed with histopathology, direct and indirect s £ 3
oo
immunofluorescence. In 2019 her pemphigus disease area index ke z > z g g
=) £
(PDAI) on presentation was 15, indicating moderate disease § g;
activity. Her disease was initially controlled with a weaning course 8 > H
. . © A =
of prednisone 25 mg (0.5 mg/kg/day). However, upon weaning < N = & s
her prednisone to below 5 mg/day her disease severity worsened £ “ - ° 3 2
and she was prescribed two 500 mg rituximab infusion 2 weeks E g &
apart in early 2020. These initial rituximab infusions coincided - EE:
. . 2z 8
with the onset of the COVID-19 pandemic, thus no further g L
rituximab infusions were provided to the patient. In order to & - o © -
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Course of weaning oral
- corticosteroids
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0.5mg/kg/day Monthly IVIG infusion Covid Vaccinations
(PDAI15) (2mg/kg) Covid-19 antibodies 1 x Moderna Covid-19
detected consistent with Booster Vaccination
vaccination
03 Mar .
Jan/Feb 2020 , , April 2021 Jan 2022 2022 [ April 2022 June 2022
Feb 2019 May 2020 ' * Sep/Oct 2021 Feb2022 23 Mar May 2022
2022
Resolution of
Flarcolty Covid-19 Resolution of
(PDAL9) Symptoms PV Flare
Received 2 x 500mg Cessation of IVIG
rituximab infusions (PDAI 0) (PDAI 1)
(PDAI9)
500mg Rituximab infusion
FIGURE 1
Timeline summary of patient one’s disease course (PDAI: pemphigus disease area index). Images Al and A2 show erosions on the back (A2) and
chest (A2) of patient one prior to receiving treatment detailed in this timeline

achieve disease control and reduce her prednisone requirement
the patient received regular monthly intravenous immunoglobulin
(IVIG) infusions. On review in May 2021 the patient had achieved
complete remission with a PDAI score of 0 and hence her monthly
IVIG infusions were ceased. The patient then had her initial
COVID-19 vaccinations consisting of two Pfizer-BioNTech mRNA
vaccines in September and October 2021. On review in early 2022
the patient developed a flare of the PV with new recurrent oral
lesions and persistent right cheek blisters (PDAI activity score of 7).
Her SARS-CoV-2 antibodies demonstrated evidence of serological
immunity from her previous vaccinations. A 500 mg rituximab
infusion was administered to the patient in March 2022. A total of
20 days after this rituximab infusion the patient tested positive to
COVID-19 on a polymerase chain reaction (PCR) test. The patient
had mild symptoms of headache, fever, sore throat and diarrhea.
She did not experience a flare of her PV. These symptoms lasted
for 12 days, however, the fatigue affected the patient for 3 months.
Following the resolution of this fatigue, the patient has had no long
term sequelae of her COVID-19 infection.

Patient two

A 41 year old female of Indian descent presented in February
2021 with a 1 year history of established PV, with lesions primarily
affecting her oral mucosa, face and upper back (Figure 2). She
had been previously managed on a course of prednisone 50 mg
(1 mg/kg), which had been weaned to 20 mg/day by February
2021. At this initial review she demonstrated improved control of
her disease, with only small and few oral lesions (PDAI activity
score of 3). Accordingly her prednisone dose was weaned further
and she was commenced on mycophenolate 1 g twice daily as
a steroid sparing agent. However, in June 2021 upon weaning
prednisone dose to 2 mg/day the patient had a flare of her PV,
with a return of oral mucosal blisters (PDAI activity score of 7).
Rituximab infusions were discussed with the patient, however,
as she had not been vaccinated against COVID-19 this was not
initiated. Her prednisone dose was increased to 7 mg/day and
mycophenolate continued. The patient subsequently had a course
of Pfizer-BioNTech COVID-19 vaccinations in July and August
2021, however, serological testing after 4 weeks confirmed that
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she did not have serological immunity. The patient was urgently
referred to an immunologist who recommended that she receive
an AstraZeneca COVID-19 vaccination booster which she received
4 weeks after her last Pfizer-BioNTech COVID-19 vaccination.
However, again, her SARS-CoV-2 antibodies demonstrated no
immunity 4 weeks following this booster vaccination. The patient’s
mycophenolate was ceased and her prednisone dose was held at
7 mg/day. She then received two COVID-19 Moderna mRNA
vaccinations in late December 2021. Her SARS-CoV-2 antibodies
were measured 3 weeks following the first Moderna COVID-19
vaccine, which demonstrated serological immunity. Given this
detected humoral response, the patient underwent two 1,000 mg
rituximab infusions, 2 weeks apart, in February 2022. A total
of 60 days after her last rituximab infusion, the patient tested
positive to COVID-19 on a PCR test, however, she only had a
mild disease course with a cough and fatigue which lasted 1 week.
The patient was traveling overseas and received oral antiviral
therapy. She has recovered from her COVID-19 infection with no
long term sequelae.

Patient three

A 51 year old Caucasian female with a 7 year history of PV,
was enrolled in a placebo controlled, phase 3 clinical trial for
PV during October 2019 to October 2020 (Figure 3). Due to
worsening PV disease control the patient decided to withdraw
from the trial. The patient was taking 15 mg prednisone/day
(0.25 mg/kg/day) at the time of exiting the clinical trial. Different
management options were discussed with the patient, including
increasing her prednisone and introducing steroid sparing agents
including IVIG and rituximab. The patient wanted to avoid
increasing her corticosteroid dose and lived in a rural location,
making regular monthly IVIG infusions impractical. After careful
consideration given the COVID-19 pandemic in late 2020, it was
decided to proceed with rituximab infusions without increasing
her prednisone dose. She received two 500 mg rituximab infusions
2 weeks apart in October 2020. Two months following the infusions
she achieved clinical remission. Her prednisone was subsequently
tapered and subsequently ceased over the following 2 months. The
patient’s B-cell subtypes were measured monthly and the CD19 and
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Feb 2020 June 2021 Sep 2021 Early Nov Dec 2021 Late Jan June June
2021 2022 2022 2022
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straZeneca :
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FIGURE 2
Timeline summary of patient two's disease course.

weeks apart

Enrolled into double blind, phase 3 clinical

trial.
Starting prednisone dose 0.5mg/kg/day
PDAI 18 2 x 500mg rituximab . . . . .
( ) infusion% 2weeks  Oral corticosteroids Covid-19 infection
apart ceased
Flare of PV . Resolution of
Prednisone increased 5 Pﬁzer-BlQNTech Covid-19
to 0.25mg/kg/day Covid Vaccination Symptoms
(PDAI 12)
Late Oct March
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Prednisone 0.125mg/kg/day
(PDAI 0)
Oral Covid-19
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Patient withdrew from Flare of PV with rising
the clinical trial DSG 3 antibody titres
(PDAI7)

FIGURE 3

Timeline summary of patient three's disease course. Images C1 and C2 show significant erosions on the upper and lower abdomen of patient three

in 2019 prior to receiving treatment described in this timeline.

CD20 B-cells were no longer suppressed as of August 2021. The
patient’s COVID-19 vaccinations were delayed until this resolution
of her B-cells. The patient subsequently had two Pfizer COVID-
19 vaccinations in September/October 2021. From October 2021,
the patient had worsening disease control with increasing DSG 3
antibody titre, necessitating a once off 500 mg rituximab infusion in
December 2021. The patient then developed a COVID-19 infection
90 days following this infusion. Given her B-cell suppression, the
patient received COVID-19 antiviral therapy. The patient reported
mild symptoms of cough, nasal congestion and fatigue for 2 weeks.
The patient recovered and had no long term sequelae from her
COVID-19 infection.

Discussion

The management of pemphigus presented many challenges
during the COVID-19 pandemic. Pemphigus itself is associated
with significant mortality if not managed effectively, however,
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the use of immunosuppressive treatment poses its own increased
infective risk which has been exacerbated during the COVID-
19 pandemic. The use of rituximab posed a particular challenge
during the COVID-19 pandemic. The prolonged B-cell suppression
produced by rituximab leads to a reduction in circulating
pemphigus pathogenic autoantibodies, improving disease control.
Its use has been shown to reduce the overall mortality in pemphigus
and results in less adverse events compared to corticosteroid
treatment monotherapy. However, given the prolonged B-cell
suppression these patients have been shown to have increased
COVID-19 related mortality (6, 7). It had been reported that
patients with pemphigus or rheumatic diseases who were diagnosed
with, and dying of, COVID-19 were more likely to be receiving
rituximab (8-10). An Iranian retrospective cohort study by
Professor Daneshpazhooh found that the risk of COVID-19
infection and hospitalization appears to decrease every month
after the last rituximab infusion (8). While, a French study by
Professor Joly found that patients with autoimmune blistering
diseases (AIBD) and COVID-19 had a 5.9-fold higher risk of dying
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during the first wave of the COVID-19 pandemic in France than
AIBD patients without COVID-19 (11). Moreover, the prolonged
B-cell suppression is known to hamper effective humoral response
to vaccinations by impeding the production of memory B-cells
following antigen exposure (8). These considerations led to the
avoidance of rituximab when possible to unvaccinated individuals
during the pandemic which was recommended by an international
group of experts (4).

These three cases discussed demonstrate the consideration of
different management decisions during the COVID-19 pandemic.
Australia adopted strict COVID-19 restrictions, including shutting
international borders, restricting immigration and international
travel and enforcing strict lockdowns. This kept case numbers low
in comparison to Europe and the Americas until these restrictions
were relaxed in late 2021 (12). However, due to the unpredictable
nature of the pandemic we elected to, if possible, postpone
rituximab infusions for our pemphigus patients until they were
fully vaccinated and less virulent COVID-19 strains were present.
As demonstrated in Case 1, other treatment options were explored
with the patient including IVIG infusions. IVIG has been shown to
be effective adjuvant treatment for both pemphigus and COVID-19
and hence was considered safe and effective to be given during the
pandemic (4).

Other treatment options explored with patients in the
initial stages of the pandemic included enrolling patients into
pemphigus clinical trials including a new oral BTK inhibitor
(ClinicalTrials.gov, identifier: NCT03762265). The benefit of this
treatment is that it works via reversible covalent binding and
therefore has a self-limited immunomodulatory effect (4). Given
the self-limiting immunomodulatory effect, many pemphigus
patients were enrolled into this trial during the pandemic as an
alternative to rituximab infusions.

In our center we ensure that patients have serological
immunity to COVID-19 vaccination by measuring SARS-CoV-
2 serology. In the case of patient 2, despite an initial course
of two Pfizer-BioNTech COVID-19 vaccinations, followed by an
AstraZeneca COVID-19 booster vaccination, the patient had still
not demonstrated a detectable humoral response to these vaccines.
This necessitated the need to delay her rituximab infusions, until
a humoral response to vaccination was demonstrated. Ensuring
adequate COVID-19 vaccination has become standard practice at
our center for all our pemphigus patients. We confirm humoral
response to these vaccinations by measuring the patients SARS-
CoV-2 antibody levels.

Of note, the three patients presented were not on high dose
corticosteroids at the time of their COVID-19 infection. This was
likely due to the steroid-sparing effects of their recent rituximab
infusions. The patients and were also not taking any other steroid
sparing agents at this time of infection. Patients 2 and 3 received
oral COVID-19 antiviral therapy. These factors may have also
contributed to their mild COVID-19 symptoms and disease course.

Conclusion

We advocate for all pemphigus patients to have a full course
of COVID-19 vaccinations ideally prior to patients receiving
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rituximab. This echoes the recommendation described by Pira
et al. (13) in a recent review of COVID-19 and AIBD. The
response to vaccination should ideally be confirmed by measuring
the patient’s SARS-CoV-2 antibodies prior to receiving rituximab.
Moreover, if no contraindications, we now recommend the
use of COVID-19 antiviral therapy be provided to patients
if they do become infected with COVID-19 and have had
rituximab within the last 12 months, this is consistent with
the Australian Government Department of Health Guidelines.
This recommendation is communicated with patients and their
primary care physicians. We have adopted this approach given
the protracted nature of the COVID-19 pandemic. As discussed
the three patients discussed are the only pemphigus patients
who are known to our service to contract COVID-19. They all
developed the infection likely to the milder, yet more infective,
Omicron strain, despite a course of COVID-19 vaccinations with
documented antibody response following vaccination. They all had
mild COVID-19 symptoms, did not require hospitalization and had
no long term sequelae.
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