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INTRODUCTION

Abstract

Background and purpose: The aim was to evaluate the risk of relapse after severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccination, and its safety and toler-
ability, in patients with chronic inflammatory neuropathies.

Methods: In this multicenter, cohort and case-crossover study, the risk of relapse associ-
ated with SARS-CoV-2 vaccination was assessed by comparing the frequency of relapse in
chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) and multifocal motor
neuropathy (MMN) patients who underwent or did not undergo vaccination. Frequency
of relapse in the 3months prior to and after vaccination, and safety and tolerability of
SARS-CoV-2 vaccination, were also assessed.

Results: In all, 336 patients were included (278 CIDP, 58 MMN). Three hundred and seven
(91%) patients underwent SARS-CoV-2 vaccination. Twenty-nine patients (9%) did not
undergo vaccination. Mild and transient relapses were observed in 16 (5%) patients (13
CIDP, 3MMN) after SARS-CoV-2 vaccination and in none of the patients who did not
undergo vaccination (relative risk [RR] 3.21, 95% confidence interval [CI] 0.19-52.25).
There was no increase in the specific risk of relapse associated with type of vaccine or
diagnosis. Comparison with the 3-month control period preceding vaccination revealed
an increased risk of relapse after vaccination (RR 4.00, 95% Cl 1.35-11.82), which was
restricted to CIDP patients (RR 3.25, 95% Cl 1.07-9.84). The safety profile of SARS-CoV-2
vaccination was characterized by short-term, mild-to-moderate local and systemic ad-
verse events.

Conclusions: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccina-
tion in CIDP and MMN patients does not seem to be associated with an increased risk of
relapse at the primary end-point, although a slightly increased risk in CIDP patients was

found compared to the 3months before vaccination.

KEYWORDS
chronic inflammatory demyelinating polyneuropathy, COVID-19, multifocal motor neuropathy,
SARS-CoV-2, vaccination

response, a vaccination campaign is under way. In severe acute re-

spiratory syndrome coronavirus 2 (SARS-CoV-2) vaccination phase

The safety of vaccination in patients with inflammatory neuropa-
thies has been a matter of debate for decades [1-11]. Our current
knowledge on the risk of relapse after vaccination and the safety and
tolerability of vaccines in patients with inflammatory neuropathies is
quite limited and this partially explains why vaccination coverage is
slow in these patients [10-12].

Since December 2019 a pandemic illness (coronavirus disease
2019, COVID-19) has spread to millions of persons worldwide. In

Il trials, subjects with a history of Guillain-Barré syndrome (GBS) or
receiving immunomodulating agents within months prior to study-
ing vaccine administration were excluded from participation [13-16].
Therefore, data from these trials do not provide reliable information
regarding the safety of SARS-CoV-2 vaccinations in patients with
chronic inflammatory neuropathies. During the post authorization
safety surveillance, potential safety concern for GBS following re-
ceipt of the Ad26.COV2.S (Janssen/Johnson & Johnson) and the
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ChAdOx1nCoV-19 (AstraZeneca) SARS-CoV-2 vaccines has been
identified [17-19]. Together, these points support the need to inves-
tigate the safety of SARS-COV-2 vaccination in chronic inflamma-
tory neuropathies.

The data of the INCLUSIVE (covld chroNiC infLammatory neU-
ropathies Safety tolerabllity VaccinEs) study that evaluated the risk
of relapse after SARS-CoV-2 vaccination in patients with chronic
inflammatory neuropathies and the safety and tolerability of SARS-

CoV-2 vaccines in these patients are presented.

METHODS

This study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) reporting guide-
lines for cohort studies.

Primary and secondary end-points

The relative risk of disease relapse associated with SARS-CoV-2
vaccination was prospectively assessed by comparing chronic
inflammatory demyelinating polyradiculoneuropathy (CIDP) and
multifocal motor neuropathy (MMN) patients who underwent
SARS-CoV-2 vaccination with CIDP and MMN patients who did
not undergo vaccination (primary end-point). As secondary end-
points, (1) the frequency of disease relapse in CIDP and MMN pa-
tients undergoing SARS-CoV-2 vaccination in the 3months prior
to (assessed retrospectively but confirmed by the records of the
patients that were regularly followed at our centers) and after vac-
cination (assessed prospectively) was compared; (2) the duration
and severity of relapses were evaluated, as well as the timing and
completeness of recoveries in CIDP and MMN patients who had
worsened after vaccination; (3) the presence of risk factors for re-
lapse after vaccination was evaluated; and (4) the safety and tol-
erability of the SARS-CoV-2 vaccines in CIDP and MMN patients
were evaluated by assessing the frequency of specific local and

systemic adverse events.

Study design

In this multicenter, cohort, prospective and case-crossover study,
patients with CIDP and MMN regularly followed by 27 Italian cent-
ers were enrolled from 1 January 2021 to 30 December 2021.
Patients undergoing SARS-CoV-2 vaccination were assessed at
baseline (within 1 month prior to the first dose of vaccine) and
3months after receiving the first dose of vaccine (risk period) using
the Inflammatory Neuropathy Cause and Treatment (INCAT) disabil-
ity scale, the Medical Research Council (MRC) sum score, and the
Rasch Overall Disability Scale (I-RODS for CIDP patients and MMN-
RODS for MMN patients; Figure S1a). In the case of relapse within
3months from the first dose of vaccine, these scales were also

administered at the time of clinical worsening and then repeated
once recovery was achieved. In patients undergoing vaccination
with ChAdOx1 (AstraZeneca), for whom an interval of 8-12weeks
between the two doses of the vaccine is recommended [13, 14],
the risk period was extended to 2months after the second dose.
Statistical analyses were repeated excluding patients who received
vaccination with ChAdOx1 (AstraZeneca). Patients unwilling to be
vaccinated underwent the same assessments at the time of study
inclusion (baseline) and 3 months later (control period; Figure S1b). In
the case of relapse during the control period, these scales were also
administered at the time of clinical worsening and then repeated
once recovery was achieved. Based on the literature, analyses were
performed under the assumption that a relapse due to vaccination
would occur within 2 months after vaccination [1, 20-24].

Clinical relapse was defined as (1) a change of =2 points on the
MRC sum score [25] or (2) a change of 21 point on the INCAT disabil-
ity score [25], (3) a change of 26 centile points on the |-RODS score
for CIDP [25] and 24 raw points on the MMN-RODS for MMN (as
the centile transformation is not published), or (4) the necessity of
increasing dose or frequency of maintenance treatment or chang-
ing of neuropathy treatment related to clinical worsening. The same
criteria for relapse definition were used in the retrospective analysis
of the frequency of relapse in the 3months preceding vaccination.

Safety and tolerability of SARS-CoV-2 vaccines were evaluated
using a specific questionnaire that patients were asked to complete

after the first and second doses of vaccine.

Inclusion criteria

All patients with a diagnosis of CIDP or MMN fulfilling the European
Federation of Neurological Societies/Peripheral Nerve Society
(EFNS/PNS) criteria for probable/definite diagnosis [26, 27], regu-
larly followed in day hospital or outpatient clinic, whose dose and
frequency of maintenance therapy had not been reduced in the
previous 3months or who were in remission without ongoing active
treatment were invited to participate in the study. Study subjects
were selected amongst patients included in the Italian CIDP and
MMN databases [20]. Patients with exclusion criteria (SARS-CoV-2
vaccination before study entry, recent COVID-19 infection) or un-
willing to participate were excluded from the study. All the patients
decided autonomously whether to undergo vaccination for SARS-

CoV-2, as allowed by Italian law.

Assessment tools/scales

Muscle strength was tested bilaterally using the MRC sum score
performed on 12 muscles (range 0-60) [28], including upper arm
abductors, elbow flexors, wrist extensors, hip flexors, leg extensors
and foot dorsiflexion. The INCAT disability scale (score 0-10) [29]
and I-RODS for CIDP patients (score 0-48) [30] and MMN-RODS
for MMN patients (score 0-50) were used to assess disability [31].

51| SUOLILLIOD 2AIERID 3|1 (dde 3 Ag peuiiench a1 SSP1E YO 88N J0 S3 [N 0y AReIq1T2UIIUO AB]1 UO (SUONIPUGD-PUE-SULBYLIC" B W ARe.q1 RUIIUO//:SANL) SUOTIPUOD P SULL L 83 39S *[GZ02/T0/0] U0 ARiq178U1lUO AB]1M ‘IjodeN 1Q1 11 09Leped 1uN AQ TT8GT@US/TTTT OT/I0P/LIc" 3| AReIq1RUIUO//SANY W04} POPROJUMOQ 2 ‘€202 “TEETBOVT



1910

DONEDDU EeT AL.

To evaluate safety and tolerability of vaccination for SARS-CoV-2
a self-reported specific questionnaire was used. The questionnaire in-
cluded questions about type of vaccine performed, presence of pain at
the injection site, fever (defined as temperature 238°C), fatigue, head-
ache, appearance or worsening of sensory symptoms including pain
in the upper and/or lower limbs (assessed according to the following
scale: mild, does not interfere with activity; moderate, interferes with
activity; severe, prevents daily activity; extreme, requires emergency
department visit or hospitalization), redness and swelling (measured
according to the following scale: mild, 2.0-5.0cm in diameter, approx-
imately; moderate, >5.0-10.0cm in diameter, approximately; severe,
>10.0cm in diameter, approximately; and extreme, necrosis or exfoli-
ative dermatitis) and use of antipyretic medication (not graded). The
guestionnaire also evaluated the occurrence of any medical event po-

tentially related to the vaccination during the study period.

Standard protocol approvals, registration and
patient consents

The study was approved by the Ethical Committee of the Istituto
Nazionale per le Malattie Infettive Lazzaro Spallanzani IRCCS, Italy
(ID 290; 2020-2021) and by the ethical committee of each partici-
pating center. Written informed consent was obtained from all par-
ticipants in the study.

Statistical analysis

Vaccinated and unvaccinated patients were compared using the
chi-squared test for categorical variables and the Wilcoxon-Mann-
Whitney test for continuous variables. The risk of relapse was
assessed amongst vaccinated and unvaccinated patients and com-
pared between the two groups calculating relative risk (RR) with
95% confidence interval (95% Cl). In the presence of zero cells in the
2x 2 tables describing exposure (vaccine) versus outcome (relapse),
a quantity of 0.5 was added to all cells to calculate the RR [32]. Risk
factors for relapse in vaccinated patients were evaluated using uni-
variable and multivariable logistic regression models, with relapse
occurrence as dependent variable. Risk factors included as inde-
pendent variables were sex, age, disease (CIDP or MMN), treatment
with intravenous immunoglobulin (IVIg), subcutaneous immuno-
globulin (SClg), steroids, past or current use of immunosuppressant
agents, disease severity (as measured by the INCAT, RODS and MRC
scales) and type of vaccine. Results were presented as odds ratio
(OR) and adjusted OR with 95% Cl. The significance level was set at
5%. Analyses were performed using SAS 9.4 (SAS Institute).

RESULTS

In all, 278 patients with CIDP (233 patients with typical CIDP, 28
with multifocal CIDP, six with motor CIDP, five with distal CIDP, four

with sensory CIDP, two patients with antibody anti-neurofascin-155)
and 58 patients with MMN, fulfilling the EFNS/PNS criteria for a
probable/definite diagnosis, were included in the study. None of the
included patients had reduced or stopped a maintenance dose of
therapy during the 3months prior to the study. A total of 440 pa-
tients were excluded or refused participation (Figure 1).

Of the 336 patients included, 307 (91%; 260 with CIDP, 47 with
MMN) underwent SARS-CoV-2 vaccination, including 269 (88%) pa-
tients with BNT-162b2 (Pfizer/BioNTech) [15], 28 (9%) patients with
MRNA-1273 (Moderna) [16] and 10 (3%) patients with ChAdOx1
(AstraZeneca) [14]. Twenty-nine patients (9%; 18 with CIDP, 11 with
MMN) did not undergo SARS-CoV-2 vaccination.

The baseline characteristics of the patients who did or did not
undergo SARS-CoV-2 vaccination are shown in Table 1. Compared
to the vaccinated group, the non-vaccinated group had a lower pro-
portion of CIDP (62% vs. 85%; p<0.001), a higher proportion of
multifocal CIDP (28% vs. 9%; p=0.0244), younger age (mean 54 vs.
60years; p=0.0287), higher frequency of maintenance treatment
(97% vs. 80%; p=0.0243), with more frequent treatment with IVIg
(76% vs. 43%; p<0.001) and less frequent with SClg (7% vs. 26%;
p=0.0224).

Risk of relapse in patients with CIDP and MMN after
SARS-CoV-2 vaccination

Clinical relapse was observed in 16 (5%) patients (13 CIDP; three
MMN) who underwent SARS-CoV-2 vaccination and in none of the
patients who did not undergo vaccination (RR 3.21, 95% Cl 0.19-
52.25; Table 2, Figure 2). One patient experienced transitory subjec-
tive gait deterioration that was not confirmed by outcome measures.
When also this patient was considered in the analysis, the relative
risk was 3.40 (95% Cl 0.21-55.28). The specific relative risk for
BNT-162b2 (Pfizer/BioNTech) was 2.77 (95% Cl 0.16-45.74) and
for mMRNA-1273 (Moderna) was 9.31 (95% Cl 0.52-165.33; Table 2).
None of the 10 patients who received the ChAdOx1 (AstraZeneca)
vaccine had a relapse. When the 10 patients who received the
ChAdOx1 (AstraZeneca) vaccine were excluded from the analysis,
for whom, per protocol, the risk period was 1-2months longer, the
relative risk was 3.32 (95% Cl 0.20-54.00). The specific relative risk
of relapse associated with SARS-CoV-2 vaccination in CIDP patients
was 1.96 (95% Cl 0.12-31.81), whilst in MMN patients it was 1.75
(95% Cl 0.09-31.64; Table 2). When the patients in remission with-
out ongoing treatment were excluded from the analysis, the relative
risk did not change (RR 3.65, 95% CI 0.22-59.48).

During the 3-month control period preceding baseline, four (1%)
of the 307 vaccinated patients had had a disease relapse confirmed
by INCAT that in all had required treatment adjustment. All the
four patients had CIDP and, during the study, received BNT-162b2
(Pfizer/BioNTech) vaccine. None of the four patients with disease
relapse during the 3-month control period preceding baseline had
a relapse after vaccination. Comparing the frequency of relapse in
the 3-month period following vaccination (risk period) with that in
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FIGURE 1 Flow diagram.
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the 3-month control period that preceded baseline, the overall rel-
ative risk of relapse associated with SARS-CoV-2 vaccination was
4.00(95% ClI 1.35-11.82; Table 2, Figure 2). The specific relative risk
for BNT-162b2 (Pfizer/BioNTech) was 2.77 (95% Cl 0.90-8.49) and
for mRNA-1273 (Moderna) was 9.00 (95% Cl 0.48-166.45; Table 2).
Patients with CIDP had an increased frequency of relapse after
vaccination compared to the control period (RR 3.25, 95% Cl 1.07-
9.83), whereas MMN patients did not (RR 7.00, 95% Cl 0.37-131.89;
Table 2).

Table 3 shows the demographic and clinical features of the pa-
tients with and without disease relapse after SARS-CoV-2 vaccina-
tion. Of the 16 patients with disease relapse, 10 (62%) were men,
mean age at study inclusion was 60years (30-85years) and mean
disease duration was 13years (1-36years). Seven (44%) of them
were on ongoing maintenance treatment with 1VIg, three (19%) with
SClg, four (25%) with steroids and one (0.5%) with azathioprine. One
patient was in remission, without treatment. Four (25%) patients re-
lapsed after the first dose of vaccine (mean 20days, range 0-36),
and 12 (75%) after the second dose (mean 35 days, range 2-60). Five

(31%) patients relapsed within 1 week after the first or second dose
of vaccine. Mean relapse duration was 82 days (29-373 days) with 15
(94%) patients returning to their baseline level. A 77-year-old man
with CIDP under treatment with intravenous steroids, who received
BNT-162b2 (Pfizer/BioNTech), only partially improved after disease
relapse, without returning to his baseline level after 1-year follow-up.
Clinical worsening was confirmed by INCAT plus RODS and MRC in
eight patients (50%), by RODS in three (18.5%) patients, by INCAT
in two (12.5%) patients, by INCAT plus MRC in two (12.5%) patients,
and by RODS plus MRC in one (6.5%) patient. Twelve (75%) patients
received treatment adjustment after disease relapse, which in all
consisted of a temporary treatment dose increase. In the remaining
four patients, relapse was considered minor by the treating neurol-
ogist (two patients) or followed by a rapid recovery (two patients).
Univariate and multivariate analysis of possible risk factors
for relapse after SARS-CoV-2 vaccination revealed that treatment
with steroids was an independent factor significantly associated
with an increased risk (Table S1; adjusted OR 5.98; 95% Cl 1.46-
24.5, p=0.0129). A higher risk of relapse after vaccination with
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TABLE 1 Baseline characteristics of the patients with CIDP and MMN who did or did not undergo SARS-CoV-2 vaccination.

Patients who received SARS-CoV-2

Patients who did not receive

Characteristic vaccination (n=307) SARS-CoV-2 vaccination (n=29) p value
CIDP:MMN 260:47 18:11 <0.001
Men:women 201:106 20:9 NS
Age at study inclusion, years; mean (range) 60 (12-88) 54 (16-90) 0.0287
Disease duration, years; mean (range) 11 (1-56) 12 (1-36) NS
Clinical forms

Typical CIDP, n (%) 221 (85%) 12 (67%) NS

Multifocal/focal CIDP, n (%) 23 (9%) 5(28%) 0.0244

Distal CIDP, n (%) 4 (1.5%) 1(5%) NS

Sensory/sensory-predominant CIDP, n (%) 4 (1.5%) NS

Motor/motor-predominant CIDP, n (%) 6 (2%) NS

Nodo-paranodopathy, n (%) 2 (1%) NS
Type of treatment at study entry

IVIg, n (%) 133 (43%) 22 (76%) <0.001

SClg, n (%) 79 (26%) 2 (7%) 0.0224

Steroids, n (%) 33 (11%) 4 (13%) NS

PLEX, n (%) 4 (1%) NS

Immunosuppressive agents, n (%) 17 (6%) 1(3%) NS

No treatment 62 (20%) 1(3%) 0.0243
Disease severity at study entry

INCAT score, mean (range) 2.3(0-9) 2.6 (0-5) NS

RODS score, mean (range) 1-RODS, 34.5 (0-48); I-RODS, 29.4 (0-48); NS

MMN-RODS, 39 (16-50) MMN-RODS, 35 (16-50)

MRC sum score, mean (range) 56 (32-60) 54 (39-60) NS
SARS-CoV-2 vaccine type

BNT-162b2-Pfizer/BioNTech, n (%) 269 (88%)

mRNA-1273-Moderna, n (%) 28 (9%)

ChAdOx1-AstraZeneca, n (%) 10 (3%)

Abbreviations: CIDP, chronic inflammatory demyelinating polyradiculoneuropathy; INCAT, inflammatory neuropathy cause and treatment disability
scale; IVIg, intravenous immunoglobulin; MMN, multifocal motor neuropathy; MRC, Medical Research Council; n, number; NS, not significant;
PLEx, plasma exchange therapy; RODS, Rasch-built Overall Disability Scale; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SClg,

subcutaneous immunoglobulin.

mRNA-1273 (Moderna) compared to BNT-162b2 (Pfizer/BioNTech)
vaccine was also found, although it was not statistically significant
(adjusted OR 4.47; 95% Cl 1.17-17.1, p=0.0912; Table S1).

Safety and tolerability of SARS-CoV-2 vaccines

The questionnaire on the safety and tolerability of SARS-CoV-2
vaccination was completed after the first dose of vaccine by 250
patients and after the second dose by 231 patients. Mild-to-
moderate pain at the injection site was the most reported local
reaction (64% after the first dose and 34.5% after the second dose
of vaccine), with 2% of participants reporting severe pain after the
first dose and 0.5% after the second dose of vaccine (Figure 3a,b,
Table 2). A noticeably lower percentage of participants reported
injection-site redness or swelling (Figure 3a,b, Table 2). In general,

local reactions were mostly mild to moderate in severity, and no
patients reported a grade 4 local reaction. The most frequently re-
ported systemic reactions were fatigue (35.5% after the first dose
and 33% after the second dose) and headache (21.5% after the
first dose and 14% after the second dose). Severe systemic events
were reported in 1% or less of the patients after both doses, ex-
cept for fatigue (in 4%) after the second dose. No patients reported
a grade 4 systemic event. The proportion of patients reporting
local and systemic reactions decreased after the second dose
(Figure 3b, Table 2). Antipyretic medications were used by 15%
of the patients after the first dose and 12.5% of the patients after
the second dose of vaccine. Only two CIDP patients reported a
transient medical event potentially related to vaccination, which in
both occurred after the first dose of BNT-162b2 (Pfizer/BioNTech)
(bilateral hand tremor, mild confusion). Neither of the two pa-
tients required hospitalization. When safety and tolerability of the
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TABLE 2 Risk of disease relapse
associated with SARS-CoV-2 vaccination.

1913
No. of patients with disease relapse (%)
Not vaccinated

Type of vaccine Vaccinated (n=307) (n=29) Relative risk (95% ClI)
Any 16 (5%) 0 3.21(0.19-52.25)
BNT-162b2-Pfizer/ 12 (4%) 0 2.77 (0.16-45.74)

BioNTech, n=269
mRNA-1273-Moderna, 4 (14%) 0 9.31(0.52-165.33)

n=28
ChAdOx1- 0 0

AstraZeneca, n=10

Disease group

CIDP,n=278
MMN, n=59

Case-crossover design

Any

BNT-162b2-Pfizer/
BioNTech, n=269

mRNA-1273-Moderna,
n=28

ChAdOx1-
AstraZeneca,n=10

CIDP, n=260
MMN, n=47

No. of patients with

Vaccinated
(n=260 CIDP;
n=47 MMN)

13 (5%)
3 (6%)
No. of patients with

Risk period
(n=307)

16 (5%)
12 (4.5%)

4 (14%)

13 (5%)
3(6%)

disease relapse (%)

Not vaccinated

(n=18 CIDP;
n=11MMN)

0

0

disease relapse (%)

Control period

(n=307)
4 (1%)
4(1.5%)
0

0
4(1.5%)
0

Relative risk (95% Cl)

1.96(0.12-31.81)
1.75(0.09-31.64)
Relative risk (95% ClI)

4.00(1.35-11.82)
2.77 (0.90-8.49)

9.00 (0.48-166.45)

3.25(1.07-9.83)
7.00(0.37-131.89)

Abbreviations: Cl, confidence interval; CIDP, chronic inflammatory demyelinating
polyradiculoneuropathy; MMN, multifocal motor neuropathy; n, number; SARS-CoV-2, severe
acute respiratory syndrome coronavirus 2.

Post-vaccination
(Risk period)

(b)

—
RR3.21
(0.19-52.25)

Hm Relapsed m Non-relapsed

16 (5%)

—
RR 4.00
(1.35-11.82)

Pre-vaccination
(Control period)

(c)

4 (1%)

FIGURE 2 Frequency of disease relapse. (a) Frequency of disease relapse in non-vaccinated patients. (b) Frequency of disease relapse in

the 3-month risk period following vaccination. (c) Frequency of disease relapse in patients vaccinated for SARS-CoV-2 in the 3-month control
period preceding vaccination. Figure shows the risk of disease relapse in vaccinated (b) versus non-vaccinated patients (a) and in the 3-month
following vaccination (b) versus the 3-month preceding vaccination (c).

different types of vaccines were compared, pain at the injection

site after the first dose was less frequent in patients who received

ChAdOx1 (AstraZeneca) vaccine compared to those who received
BNT-162b2 (Pfizer/BioNTech) vaccine (25% vs. 66.5%, p=0.0161)
whilst redness after the second dose was less frequent in patients

who received BNT-162b2 (Pfizer/BioNTech) vaccine compared
to those who received ChAdOx1 (AstraZeneca) vaccine (12%
vs. 25%, p=0.0434). Redness and fever after the second dose
were less frequent in patients who received BNT-162b2 (Pfizer/

BioNTech) vaccine compared to those who received mRNA-1273
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TABLE 3 Demographic and clinical features of patients with and TABLE 3 (Continued)

without disease relapse after SARS-CoV-2 vaccination.

Patients
Patients without
without Patients with relapse after
Patients with relapse after relapse after SARS-  SARS-CoV-2
relapse after SARS-  SARS-CoV-2 CoV-2 vaccination vaccination
CoV-2 vaccination vaccination Characteristics (n=16) (n=291)
Characteristics (n=16) (n=291) R ..
Outcome measure revealing clinical relapse

Age, years; mean (range) 60 (30-85) 60 (12-88) INCAT +RODS +MRC, 8 (50%)

Sex; men (%) 10 (62%) 191 (66%) n (%)

Diagnosis 13 (81%) CIDP; 3 247 CIDP RODS, n (%) 3(18.5%)

(19%) MMN (85%); 44 INCAT, n (%) 2(12.5%)
(15%) MMN

INCAT +MRC, n (%) 2(12.5%)

Disease duration, years; 13 (1-36) 11 (1-56)
RODS+MRC, n (%) 1(6.5%)

mean (range)
Neuropathy treatment Abbreviations: CIDP, chronic inflammatory demyelinating
o o o polyradiculoneuropathy; INCAT, inflammatory neuropathy cause and

IVig, n (%) 7 (44%) 125 (43%) treatment disability scale; IVIg, intravenous immunoglobulin; MMN,

SClg, n (%) 3(19%) 77 (26%) multifocal motor neuropathy; MRC, Medical Research Council; n,

Steroids, n (%) 4(25%) 28 (10%) number; PLEx, plasma exchange therapy; RODS, Rasch-built Overall

Disabili le; SARS-CoV-2 i

PLEX, n (%) 4(1.5%) isabi |t.y Scale; SARS-Co ,sever}e acute resplr?tory syndrome

coronavirus 2; SClg, subcutaneous immunoglobulin.

Immunosuppressant 1(0.5%) 15 (5%)
agent, n (%)

Disease severity at study inclusion (Moderna) (12% vs. 19%, p=0.0365, and 6.5% vs. 35%, p<0.001,
INCAT: mean (range) 1(0-6) 2(0-9) respectively). Use of antipyretic medications after the second
RODS; mean (range) I-RODS 32 (3-48); I-RODS 35 dose was less frequent after BNT-162b2 (Pfizer/BioNTech) com-

MMN-RODS 30 (0-48); pared to the other two types of vaccine (4% vs. 38% and 37.5%,
(16-43) MMN-RODS p <0.001; Figure 3a,b). There was no significant difference in the
40(16-50) other local and systemic side effect frequency amongst the three

MRC sum score; mean 55 (36-60) 56 (32-60) types of vaccine (Figure 3a,b). Tolerability of the SARS-CoV-2 vac-
(range) cines was similar in CIDP and MMN patients (Figure 4a,b, Table 3).

Disease relapse
No. of patients with 4 (25%)

relapse after
the first dose of DISCUSSION
vaccine (%)

Time interval between 20 (0-36) The results of the present study show that the risk of relapse after
the first dose SARS-CoV-2 vaccination is low in patients with CIDP and MMN,
of vaccine and in line with previous studies performed in other autoimmune dis-
(relapst)e; days, mean eases [10, 11, 21, 33-39] and with a recent Dutch multicenter
range

& cohort study which observed worsening of symptoms after SARS-

No. of i ith 12 (75%

o. of patients wit (75%) CoV-2 vaccination in 5% of 188 CIDP patients and 4% of 53 MMN
disease relapse )
after the second patients [40].
dose of vaccine (%) Comparison with the control group did not show a statistically

Time interval between 35 (2-60) significant increased overall risk of relapse after vaccination, nei-
the second dose ther an increased relapse rate associated with a specific type of
of vaccine and vaccine or with a specific disease, although this should be consid-
relapse; days, mean X .

(range) ered cautiously due to the small number of unvaccinated control

No. of patients who 12 (75%) group. Of note, in the 16 patients who relapsed, clinical worsen-
received treatment ing occurred at short intervals following SARS-CoV-2 vaccination,
adjustment (%) making a causal association likely. The higher number of patients

Relapse duration; days, 82 (29-373) on maintenance treatment in the unvaccinated control group sug-
mean (range) gests the presence of a higher proportion of patients with active

Remission of disease, 15 (94%) disease in this group. However, when the analysis was repeated

n (%)

excluding patients in remission, the relative risk did not substan-
tially change.
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FIGURE 3 Local and systemic adverse events reported after SARS-CoV-2 vaccination by vaccine type. (a) Local and systemic adverse
events reported after the first dose of SARS-CoV-2 vaccine by vaccine type. (b) Local and systemic adverse events reported after the second
dose of SARS-CoV-2 vaccine by vaccine type. Figures show comparison of the frequency of local and systemic adverse events after the
three types of SARS-CoV-2 vaccine. *Significant at 0.05 level. **Significant at 0.01 level.
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FIGURE 4 Local and systemic adverse events reported after SARS-CoV-2 vaccination by disease. (a) Local and systemic adverse events
reported after the first dose of SARS-CoV-2 vaccine in CIDP and MMN patients. (b) Local and systemic adverse events reported after the
second dose of SARS-CoV-2 vaccine in CIDP and MMN patients. Figures show comparison of the frequency of local and systemic adverse

events between patients with CIDP and MMN.

When the frequency of relapse in the 3months after vaccina-
tion was compared with that in the 3months before vaccination, an
increased risk following vaccination was found, specifically in CIDP
patients. Although the case-crossover design might be associated
with a risk of recall bias and lower accuracy of data collection, the

short duration and proximity of the retrospective control period, the
confirmation of the data using medical records, and the inclusion in
the study of patients regularly followed by the participating centers
make this risk low. The reason why the increased risk of relapse rate
after vaccination was restricted to patients with CIDP remains to be

TEETBIT

5UB1 7 SUOWILLOD AR 3|1 (dde aU Ag peuLianch a1 SP1E YO 88N J0 S3 N oy AReiq1T2UIIUO AB]IM UO (SUONIPUOD-PUE-SULBYLIC" B W ARe.q 1 UIIUO//:SAL) SUORIPUOD P SULL L 83 39S *[5Z02/T0/0] Uo ARiq78u1lUO AB]1M ‘IiodeN 1Q1 11 09Leped 1un AQ TT8ST@US/TTTT OT/I0PALI0 A8 W ARe.q 1 UI|UO//:SANY WO} PpROJUMOQ 2 ‘€202



1916

DONEDDU EeT AL.

elucidated, although it may depend on the small number of MMN in-
cluded patients. The exact mechanisms through which autoimmune
reactions may be triggered by vaccination are not fully understood
[41-44].

Treatment with steroids was associated with an increased risk
of relapse occurrence in the univariate and multivariate analysis. To
our knowledge there have not been similar observations in other au-
toimmune diseases. It can be hypothesized that patients on steroid
treatment had a more active disease or that steroids somehow favor
the immune reactivation triggered by vaccination. Further studies
are needed to confirm this finding. A higher, albeit not statistically
significant, risk of relapse was found after vaccination with mRNA-
1273 (Moderna). Our study did not show an increased risk of re-
lapse after ChAdOx1 (AstraZeneca), which was associated with an
elevated incidence of GBS in some studies [45-49]. This might, how-
ever, be related to the small number of patients in our cohort who
underwent vaccination with this specific type of vaccine.

The need of treatment adjustment in 12 of the 16 patients with
disease relapse after vaccination can be used as a proxy of relapse
severity. However, the short duration and the transience of relapses,
with the majority of patients returning to their baseline levels, and
the fact that no patient needed hospitalization suggests that re-
lapses possibly related to SARS-CoV-2 vaccination were generally
self-limited and mild to moderate in severity. It cannot be excluded
that, in the patient with only partial improvement after 1-year fol-
low-up, vaccination has accelerated an already undergoing clinical
worsening of the disease.

This study also shows that SARS-CoV-2 vaccination in patients
with CIDP and MMN is safe and tolerable in the short term. Most
of the side effects were mild and moderately frequent. No patients
reported grade 4 systemic events and only two CIDP patients re-
ported a transient medical event potentially related to vaccination
that did not require hospitalization. The incidence of local and sys-
temic side effects in our study population was similar or lower than
those reported in the clinical trials of the three vaccines [13-16].
Safety and tolerability of the three types of vaccines were similar,
except for pain at the injection site and use of antipyretic medica-
tions. Tolerability of the SARS-CoV-2 vaccines was also similar in
CIDP and MMN patients.

Limitations of our study include the small number of unvacci-
nated patients and the heterogeneity of the two groups (vaccinated
and unvaccinated) in some factors including the proportion of pa-
tients on maintenance therapy. In Italy, the proportion of persons
who joined the SARS-CoV-2 vaccination campaign was very high
(80.5%) and this may explain the small number of unvaccinated pa-
tients in our study. The analysis of the risk was repeated excluding
patients in remission, without ongoing treatment, and the risk was
unchanged.

In conclusion, SARS-CoV-2 vaccination in CIDP and MMN pa-
tients was not associated with an increased risk of relapse in com-
parison with unvaccinated patients, even if this conclusion is limited
by the quite small number of unvaccinated patients. Patients with
CIDP, however, had a slightly increased risk of disease relapse after

vaccination in comparison with the 3months before vaccination.
Worsening of neurological symptoms was not frequent and mostly
self-limited, and vaccination was associated with an acceptable
short-term safety profile. Given the high frequency of COVID-19
infection (almost 30% of the population in Italy) [50] and of its re-
ported lethality (almost 1% of the population in Italy) [50], it appears
that the benefits of SARS-CoV-2 vaccination in CIDP and MMN pa-

tients outweigh the risk of disease relapse.
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