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HLA-B27 status was obtained in only 21 (31.8%) patients, of 
which one in the polyarthritis subgroup tested positive.

Most patients were treated with glucocorticoids (50%–
78%), non-steroidal anti-inflammatory drugs (33%–52%) or 
analgesics (14%–28%), while disease-modifying antirheumatic 
drugs were used in five (28%) patients with polyarthritis, 
five (24%) patients with oligoarthritis and only three (11%) 
patients with PMR-like presentation.

Despite the limitation of a very short follow-up, the clin-
ical course seemed excellent in patients with PMR-like onset 
with 74% achieving full remission of symptoms after 2 weeks; 
on the other hand, 67% of patients with polyarthritis had 
active disease after an average follow-up of 6 weeks.

In conclusion, despite the fact that a clear cause–effect relation-
ship is far to be ascertained, our data suggest that inflammatory 
musculoskeletal symptoms may occasionally develop in close 
temporal association with COVID-19 vaccine administration. 
However, even assuming a direct causal relationship, we feel that 
the overall safety of COVID-19 vaccines remains unaffected, and 
the benefits of vaccination largely outweigh the minimal risks 
associated with such uncommon inflammatory complications, 
probably reflecting a transient reactogenic response to the vaccine 
rather than a structured, chronic inflammatory joint disease.
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Flares of mixed cryoglobulinaemia vasculitis 
after vaccination against SARS-CoV-2

Studies on the safety and immunogenicity of SARS-CoV-2 
vaccination in patients with inflammatory rheumatic diseases 
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Table 1  Demographic, clinical and immunological features of patients who had flare of stable MC vasculitis bona fide caused by vaccination 
against SARS-CoV-2

Patient

Age 
(years)/
sex MC type

SVR 
(months)

Last active symptoms and 
RTX before vaccination 
(months)

Vaccine
Symptoms 
after first dose

Symptoms 
after second 
dose

Cryocrit, %

SARS-CoV-2 
Antibody 
titre (Binding 
Antibody Units;/
mL)Symptoms RTX Prevaccination Flare

1 70/male EMC N/A P (40) N/T AstraZeneca Diffuse P (day 3) Second dose 
refused

1 6 N/A

2 41/female EMC N/A P (20) 20 Pfizer None Diffuse P 
(day 1)

0 0 900

3 76/female EMC N/A P (27) N/T Pfizer None Diffuse P 
(day 5)

0 0 2961

4 57/female HCV-MC 67 PN (42) N/T Pfizer None Moderate P, 
PN (day 10)

Traces Traces 694

5 66/female HCV-MC 62 P, PN (48) N/T Pfizer None Moderate P, 
PN (day 7)

Traces 0 3115

6 63/female HCV-MC 30 P, PN (26) N/T Pfizer None Moderate P 
(day 7)

0 10 2430

EMC, essential mixed cryoglobulinaemia; HCV-MC, hepatitis C virus-related mixed cryoglobulinaemia; MC, mixed cryoglobulinaemia; N/A, not applicable; N/T, never treated; P, 
purpura; PN, peripheral neuropathy; RTX, rituximab therapy; SVR, sustained virological response after antiviral therapy.

have so far not included mixed cryoglobulinaemia (MC) 
vasculitis.1–3 We report a prospective observational multi-
centre study on this disorder.

Participants were followed at four tertiary referral centres 
and were instructed to promptly inform the attending 
physicians about unusual events felt as possibly related to 
vaccination. Seventy-one patients were recruited: they had 
infection-cured hepatitis C virus (HCV)-related MC, either 
uncomplicated (HCV-MC, n=50) or complicated by low-
grade non-Hodgkin’s lymphoma (MC-NHL, n=8), or essen-
tial MC (EMC, n=13). The characteristics of the patients, 
exclusion criteria and definition of bona fide vaccination-
related flare are described in online supplemental methods.

Overall, 9 of 71 (12.7%) patients had postvaccination 
MC vasculitis flare. However, 8 of 71 patients had expe-
rienced within 12 months before vaccination spontaneous 
flares, where 7 cases required rituximab and 3 of them 
(37.5%) had postvaccination flare (see online supplemental 
information). Thus, to exclude the confounding effects of 
high proneness to spontaneous flare as the facilitator and of 
rituximab as the preventor, we further restricted the evalua-
tion of postvaccination flare rate to 63 patients off-therapy 
and without spontaneous flares for 20–48 months before 
vaccination (see online supplemental information). In none 
of them rituximab was postponed in view of vaccination.

Six of the 63 patients (9.5%) with stable MC had bona 
fide vaccination-related flares (table  1). Flares were 
more frequent in patients with EMC (3 of 8, 37%) than 
with HCV-cured HCV-MC or MC-NHL (3 of 55, 5.4%) 
(p=0.023). Flares were characterised by purpura, new onset 
in one case, which subsided within 1–2 weeks; in three cases 
the purpura was so diffuse (online supplemental figure 1) 
that one patient defined it as ‘never experienced before’ 
and another refused the second dose. Two patients also had 
flare of peripheral neuropathy that had remained stable for 
several months. Cryoglobulins (online supplemental figure 
2A) increased in 2 of 6 patients with and in 0 of 25 patients 
without flare tested (p=0.032).

Anti-SARS-CoV-2 IgG responses were measured 8–14 
days after the second dose of vaccine in 50 patients. Five 
of 43 (11.6%) rituximab-free and 5 of 7 (71%) rituximab-
treated patients (p=0.002) proved seronegative (<7 binding 

antibody units /mL) (online supplemental figure 2B). Sero-
negativity was more frequent (p=0.04) among patients with 
EMC (2 of 5) than with HCV-MC (1 of 33) (online supple-
mental figure 2C), suggesting lower immune dysregulation 
in HCV-MC due to reversion of B cell abnormalities after 
clearance of infection.4 Among rituximab-treated patients, 
seronegativity correlated with B cell count  <5 cells/µL 
(online supplemental table 2). No correlations were found 
between seronegativity and vasculitis flare or cryocrit level 
(online supplemental figure 2D,E).

Concerning possible mechanism(s) of post-vaccination 
flare, it is interesting that pathogenic rheumatoid factor-
specific B cells expanded in MC are unresponsive to the 
stimulation of the B cell receptor and of toll-like receptors 
(TLR) 7 and 9, but can be activated by the simultaneous 
engagement of these receptors5; thus, vaccination-induced 
immune complexes acting as autoantigen for rheumatoid 
factor-specific B cells and vaccine nucleic acids acting as 
TLR 7/9 ligands could work together in activating patho-
genic B cells in vivo.

The overall rate of postvaccination flare observed in 
patients with MC is similar to that reported in other auto-
immune rheumatic diseases1–3; importantly, flares did not 
endanger patients and subsided spontaneously. This reassures 
the safety of SARS-CoV-2 vaccination in patients with MC.

While in other inflammatory rheumatic diseases lack of immu-
nogenicity of the SARS-CoV-2 vaccine was mostly attributed to 
immunosuppression especially with rituximab,1 2 the 11.6% sero-
negativity rate in treatment-free patients with MC suggests that 
disease-related factors may impair vaccine immunogenicity in this 
disorder. Two patients contracted mild COVID-19, one (rituximab-
treated, seronegative) 3 weeks after and one (rituximab-untreated, 
seropositive) 17 weeks after the second dose of vaccine (see online 
supplemental information). Our observations encourage adminis-
tering vaccine booster6 to patients with MC and postponing vacci-
nation of rituximab-treated patients after B cell repopulation.
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Safety and disease flare of autoimmune 
inflammatory rheumatic diseases: a large real-
world survey on inactivated COVID-19 vaccines

COVID-19 vaccines are of great importance in reducing SARS-
CoV-2 infection and severe cases. Patients with autoimmune 
inflammatory rheumatic diseases (AIIRDs) have been strongly 
recommended to be vaccinated according to the novel guid-
ance because they are more vulnerable to SARS-CoV-2 infec-
tion.1 However, patients with AIIRDs were largely excluded 
from vaccine trials, leading to very limited data on the safety of 
COVID-19 vaccines. Notably, previous studies mainly focused 
on mRNA and adenovirus vector vaccines; however, little is 
known about inactivated COVID-19 vaccines that also have been 
authorised by WHO and widely used in several most populated 
countries, for instance, China, Brazil, Turkey and Indonesia.2 A 
large randomised clinical trial consisting of 40 382 participants 
has demonstrated two inactivated COVID-19 vaccines signifi-
cantly reduced the risk of symptomatic COVID-19.3

We conducted a real-world survey to evaluate the safety profiles 
and disease flare in patients with AIIRDs who received any dose 
of inactivated COVID-19 vaccines in China. From 1 Aug 2021 
to 15 Oct 2021, eligible participants completed a predefined 
25-question-based questionnaire by invitation on social media or 
visiting the outpatient department. There was no restriction on the 
time interval from vaccination to completing the survey.

In total, 1507 adults patients with AIIRDs who received inacti-
vated COVID-19 vaccine participated in this study (flow diagram 
in online supplemental figure 1). The median age of participants 
was 39 (IQR 31–51) years. There were 1166 (77.4%) female 
patients and 209 (13.9%) patients with self-identified allergic 
history. Systemic lupus erythematosus (SLE) (614, 40.7%) was 
the most common AIIRD among participants, followed by rheu-
matoid arthritis (RA) (434, 28.8%), Behcet’s disease (BD, 122, 
8.1%), psoriatic arthritis/psoriasis (PsA/PsO) (76, 5.0%), primary 
Sjogren’s syndrome (74, 4.9%) and ankylosing spondylitis (44, 
2.9%) (online supplemental figure 2).

Among all participants, 450/1507 (29.9%) participants experi-
enced adverse events (AEs) after vaccination (table 1). Local AEs, 
such as pain, redness or swelling at injection site, were reported 
to occur in 287 (19.0%) participants. Meanwhile, 260 (17.3%) 
patients reported systemic AEs after vaccination. Fatigue or sleep-
less (123, 8.2%) was the most reported systemic AE, followed by 
headache (82, 5.4%) and skin rash (55, 3.6%). The median time 
from vaccination shot to onset of AEs was 2 days. Most AEs were 
mild to moderate and self-limiting. Overall, 28 (1.9%) patients 
self-reported severe AEs. There were only three patients who were 
hospitalised due to serious diarrhoea, headache and cough. No one 
reported AE of interests or fatal AE, including myocarditis, idio-
pathic thrombocytopenic purpura, anaphylactic shock or death.

Flare of existing AIIRDs was reported by 158 (10.5%) partic-
ipants, with requirement of treatment escalation in 53 (3.5%) 
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