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Methods
Study design
We conducted this observational multicentre study on the clinical and immunological
outcomes of SARS-CoV-2 vaccination in MC patients by recruiting consecutive
participants attending the tertiary referral centres in Rome, Florence, Cotronei and
Scafati, Italy. Participants received the first dose of vaccine between February 2 and
May 19, 2021.
Participant involvement
The potential benefits and risks of SARS-CoV-2 vaccination for patients with MC and
the importance of gaining information on these issues were thoroughly discussed with
participants on the basis of the available knowledge. Participants were instructed to
promptly inform their referral centres about any unusual event that they felt as
potentially related to vaccination and, possibly, to provide digital images of unusual
cutaneous or mucosal lesions.
Demographic and clinical characteristics of patients
The 71 patients recruited into the study had either hepatitis C virus-related MC
(HCV-MC), essential MC (EMC), or MC complicated by low-grade non-Hodgkin
lymphoma (NHL). All patients with HCV-MC or HCV-related MC-NHL had been treated
with direct acting antivirals except for one HCV-MC patient treated with interferon; all
patients had sustained virologic responses lasting since 5 to 131 (median 48) months in
the case of HCV-MC, and 12 to 97 (median 62) months in the case of HCV-related MCNHL.
Criteria for bona fide vaccine-related flare of MC vasculitis
The criteria for classifying the clinical manifestations and the severity of vasculitis
have been described previously.[1]
We did not consider as suggestive of flare those manifestations such as fever,
arthralgia, myalgia or lymphadenopathy that are known side effects of SARS-CoV-2
vaccination. We did not consider as bona fide vaccine-related the vasculitis flares that
occurred more than one month after vaccination.
We excluded that flares of purpura occurring in our patients after vaccination were
due to vaccine-induced immune thrombocytopenia[2,3] since platelet counts remained
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normal in all of them. New onset non-thrombocytopenic leukocytoclastic purpura after
SARS-CoV-2 vaccination has been described in exceedingly rare patients;[4,5] thus, we felt
reasonable to believe that post-vaccination episodes of non-thromobocytopenic purpura in
MC patients represented bona fide vasculitis flares.
Patient subgroups
Eight patients had experienced spontaneous flares of MC vasculitis within 12 months
before vaccination, and 7 of them (5 with EMC and 2 with MC-NHL) needed rituximab
therapy. Three of the 8 patients had post-vaccination flare; 2 of them had been treated
with rituximab.
• A 40-year-old female with HCV-MC plus low-grade NHL had been treated with rituximab
for persisting purpura, her only vasculitis manifestation, 33 weeks before the first dose
of Pfizer vaccine, and had remained free of vasculitis symptoms thereafter. Eight days
after the second dose she had flare of purpura and, thereafter, developed new-onset
kidney disease (24-h urine total protein content of 1,100 mg, hypoalbuminemia and
oedema) and was treated with rituximab; purpura and proteinuria subsided within one
month.
• A 75-year-old male with EMC was treated with rituximab 4 months before the first dose
of Pfizer vaccine because of persisting purpura. Six days after the first dose he had a
flare of unusually diffuse purpura that subsided after 5 days; 10 days after the second
dose he had a new flare of purpura that subsided within 1 week.
• A 77-year-old female with HCV-MC, was excluded from the evaluation of flare rate since
her post-vaccination flare was eventually considered as hardly classifiable; in fact,
although she had flare of purpura after both doses of Moderna vaccine (10 days after
the first and 1 day after the second), highly suggestive for a causative connection, she
had experienced a spontaneous purpura flare 9 months before vaccination.
We took into consideration the possible confounding effect of a high proneness to
spontaneous flare in increasing the risk of vaccination-related flare, which indeed was
37.5% in the 8 patients who had disease flares within the 12 months before vaccination.
Vice versa, we also took into consideration the possible confounding effect of recent
rituximab therapy in preventing flares. Based on these considerations, we separately
analysed the remaining 63 patients to gain information on the risk of vaccination-related
flare when the disease is stable. All these patients and had remained off-therapy, except
for brief courses of low-dose glucocorticoid (≦10 mg prednisone or equivalent per day), for
20 to 48 months before vaccination.
Outcome of patients with symptoms of MC vasculitis at vaccination
Twenty-four of 63 patients with stable disease had chronic MC symptoms at the time of
vaccination (supplementary Table 1). None of them had flare of the persisting symptoms or
new-onset manifestations for 20 to 48 months before vaccination. Nineteen of the 24
symptomatic patients had stable paresthesia that substantially reflected established nerve
damage rather than active peripheral neuropathy. Nine patients had purpura, with skin
ulcers in one case, witnessing chronic active vasculitis. None of the 24 patients with
persisting symptom(s) at the time of vaccination had post-vaccination flare.
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Supplementary Table 1. Demographic and clinical features at the time of
vaccination of 63 MC patients with stable disease.

Variable

HCV-MC

EMC

MC-NHL*

Participants

49

8

6

Female gender

39

6

4

Age y, median (range)

79 (44-88)

78.5 (42-86) 80.5 (60-83)

Vasculitis activity:
None
Mild**
Severe

29 (59%)
19 (39%)
1 (2%)

5 (63%)
3 (37%)

5 (83%)
1 (17%)

Symptoms:
Peripheral neuropathy#
Purpura
Chronic kidney disease#
Skin ulcer

16 (33%)
7 (10%)
5 (10%)
1 (2%)

2 (25%)
2 (25%)

1 (17%)

44 (90%)
5 (10%)

6 (75%)
2 (25%)

5 (83%)
1 (17%)

42 (86%)
4 (8%)
2 (4%)
1 (2%)

7 (88%)

6 (100%)

1 (17%)

Therapy:
None
Low-dose glucocorticoid
Vaccine:
Pfizer/BioNTech
Moderna
AstraZeneca
Janssen

1 (12%)

* NHL associated with HCV-cured HCV-MC.
** Including substantially stable paresthesia related to previous nerve damage.
# Stable paresthesia with minor fluctuations or chronically impaired kidney
function.
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COVID-19 after vaccination
Two patients had symptomatic SARS-CoV-2 infection after 2 doses of Pfizer vaccine.
A 41-year-old female with EMC (patient #2 in Table 1 of the main text), with an antibody
titre of 900 BAU/ml, had flare of purpura after the second vaccine dose; 17 weeks after the
second dose she was diagnosed with COVID-19 (fever, dry cough, sore throat, ageusia);
symptoms lasted for 7 days and one day after their disappearance she had a transient flare of
diffuse purpura. The nasopharyngeal swab was negative 14 days after the diagnosis.
A 50-year-old female with EMC had been treated with rituximab 4 months before the first
vaccine dose because of the persistence of moderate purpura. She failed to produce antiSARS-CoV-2 antibodies and, 3 weeks after the second dose, had COVID-19 (fever, sore throat,
diarrhoea); she was treated with anti-spike monoclonal antibodies and had moderate flare of
purpura one day after infusion. COVID-19 symptoms lasted for 6 days and the
nasopharyngeal swab was negative 15 days after the diagnosis.
SARS-CoV-2 serology
Anti-SARS-CoV-2 spike IgG antibodies were measured at a single referral laboratory using
the SARS-CoV-2 IgG II Quant antibody test (Abbott Laboratories, Chicago, IL). Antibody
titres are expressed as Binding Antibody Units (BAU)/ml, with a cutoff for positive testing of
7 BAU/ml.
Statistical analysis
Descriptive summary statistics are reported as medians and ranges or as geometric means
and geometric standard deviations. For between-group comparisons we used two-tailed
Wilcoxon matched-pairs signed rank test, Mann Whitney test or the Fisher’s exact test as
appropriate; p values <0.05 were considered significant. All analyses were done using
GraphPad Prism v9 (GraphPad Software).
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Supplementary Fig. 1. Representative images of diffuse purpura occurring 1 day after the
2nd dose of Pfizer/BioNTech vaccine (patient n. 2 in Table 1 of the main text). The digital
images have been produced by the patient 4 days after the onset of flare.
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Supplementary Table 2.
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Supplementary Fig. 2.
(A) Cryocrit was measured before vaccination and 1-2 weeks after the second (n=30) or the first (1
patient with flare after the first dose who refused the second) vaccine dose. Increase of
cryocrit value occurred in 2/6 patients with and in 0/25 without post-vaccination flare;
*p=0.032 by Fisher’s exact test.
(B) Patients not treated with RTX had a lower seronegativity rate (5/43) than patients recently
treated with RTX (5/7); # p=0.002. A correlation of the time lapse between rituximab therapy
and first dose of vaccine with the serologic response after the second dose is illustrated in
supplementary Table 2; seropositivity of the 2 patients treated with rituximab 7 or more
months before vaccination is coherent with the B-cell repopulation time of approximately 6
months reported in most patients.[6, 7]
(C) Five of 43 (11.6%) patients not treated with rituximab (RTX) failed to mount an antibody
response to SARS-CoV-2. Patients with infection-cured HCV-MC had a lower seronegativity
rate (1/33) than patients with EMC or infection-cured MC-NHL. ** HCV-MC vs EMC patients,
p=0.04; ## HCV-MC vs pooled EMC/MC-NHL patients, p=0.0075.
(D)No difference in the seronegativity rate among patients who had or did not have postvaccination flare; one patient was excluded because of unclassifiable flare.
(E) No difference in post-vaccination cryocrit values between seropositive and seronegative
patients.
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