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ABSTRACT
People with cryoglobulinaemic vascu-
litis (CV) have an increased risk of in-
fections, attributed to different causes: 
impairment of the immune system due 
to the disease itself, comorbidities, and 
immunosuppressive therapy. There-
fore, these patients may be at high risk 
for a more severe course of COVID-19, 
including hospitalisation and death.
Concerns about efficacy, immunogenic-
ity and safety of vaccines, as well as 
doubts, not yet fully clarified in patients 
with systemic autoimmune diseases, 
represent other important factors for 
a low vaccination rate in people with 
(CV).
Indeed, providing an expert position on 
the issues related to SARS-CoV-2 vac-
cination in patients suffering from CV 
is of critical relevance in order to help 
both patients and clinicians who are 
treating them in making the best choice 
in each case.
A multidisciplinary task force of the 
Italian Group for the Study of Cryoglo-
bulinaemia (GISC) was convened, and 
through a Delphi technique produced 
provisional recommendations regard-
ing SARS-CoV-2 vaccination in cryo-
globulinaemic patients.

Introduction
The severe acute respiratory syndrome 
(SARS) induced by the SARS-Corona-
virus-2 (SARS-CoV-2) as part of the 
Coronavirus Disease-19 (COVID-19) 
is of particular concern for people with 
rheumatic musculoskeletal diseases 
(RMDs) especially those with systemic 
autoimmune diseases or those who are 
immunocompromised.
Cryoglobulinaemic syndrome, also 
called cryoglobulinaemic vasculitis 
(CV), as vasculitis is the main clini-
cal feature of the disease, is commonly 

related with viral infections including 
hepatitis C and B viruses, or systemic 
autoimmune diseases (mainly, connec-
tive tissue diseases). These patients, 
have an increased risk of infections, at-
tributed to different cause: impairment 
of the immune system due to the dis-
ease itself, comorbidities, and immuno-
suppressive therapy, including gluco-
corticoids and biotechnological agents, 
such as rituximab (1).
Therefore, people with CV may be at 
high risk for a more severe course of 
COVID-19, including hospitalisation 
and death (2). 
As suggested by the European League 
Against Rheumatisms (EULAR) and 
other international scientific societies, 
vaccination is of particular importance 
for these subjects (3). Nevertheless, 
EULAR pointed out that patients with 
rheumatic musculoskeletal diseases 
(RMDs) generally show a suboptimal 
uptake of vaccinations, also because 
of the low awareness of the rheuma-
tologist for the need of vaccination (4, 
5). Concerns about efficacy, immu-
nogenicity and safety of vaccines, as 
well as doubts, not yet fully clarified 
in patients with systemic autoimmune 
diseases, represent other important fac-
tors for a low vaccination rate in people 
with RMDs.
Even if there might be some uncertain-
ties that antigenic stimulation by vac-
cination might trigger a nonspecific 
response, potentially worsening the un-
derlying disease (6, 7), the benefits of 
vaccination, preventing or reducing the 
severity of infection, are expected to far 
outweigh any risk from the vaccine (8).
In last 12 months, a great effort has 
been made by private companies, gov-
ernments and no-profit organisations 
to develop vaccines against SARS-
CoV-2, and many Regulatory Authori-

Provisional recommendations for SARS-CoV-2 
vaccination in patients with cryoglobulinaemic vasculitis

S. Scarpato1, M. Sebastiani2, L. Quartuccio3, P. Marson4, 
P. Fraticelli5, L. Castelnovo6, M. Visentini7, M. Candela8, C. Mazzaro9,   

F. Saccardo10, P. Pioltelli11, M. Casato7, D. Filippini12, G. Monti13, M. Galli14

on behalf of the Italian Group for the Study of Cryoglobulinaemia (GISC)



S-150 Clinical and Experimental Rheumatology 2021

SARS-CoV-2 vaccination in cryoglobulinaemia / S. Scarpato et al.

ties have approved COVID-19 vac-
cines for human use, with other expect-
ed to be licensed in 2021 (9). While 
many countries have started vaccina-
tion programmes on the whole popula-
tion, deployment can also be hampered 
by vaccine hesitancy, potentially lead-
ing to refusal or delayed acceptance 
of COVID-19 vaccines. Hesitancy is 
prevalent in low-income and high-
income countries alike, with sceptics 
found in all socioeconomic, religious, 
and ethnic groups (10). 
Therefore, providing an expert position 
on the issues related to SARS-CoV-2 
vaccination in patients suffering from 
CV is of critical relevance in order to 
help both patients and clinicians who 
are treating them in making the best 
choice in each case.

Methods
A multidisciplinary task force of the 
Italian Group for the Study of Cryoglo-
bulinaemia (GISC) was convened. Clin-
ical questions were collected, and an 
evidence report was rapidly generated 
and shared. Questions and drafted state-
ments were reviewed and assessed us-
ing a modified Delphi process. This in-
cluded asynchronous voting by e-mail.
For approval, median votes were re-
quired to meet predefined levels of 
agreement (median values of ≥70%, 
>40%, <40%, defined as agreement, 
uncertainty, or disagreement, respec-
tively). A second round of consultation 
was carried out for the development of 
the statements, that were approved if 
they received a vote rating of ≥70%.

Statements
Patients with cryoglobulinaemic 
vasculitis (CV) can be defined as 
fragile and a potential high risk of 
unfavourable outcome of SARS-CoV-2 
infection and should be included 
among subjects to be vaccinated 
with priority, preferably using mRNA 
vaccines. Caution should be used in 
patients with severe, life-threatening 
CV. The risk of CV reactivation driven 
by vaccination can be supposed less 
relevant than the risks associated 
with SARS-CoV-2 infection.
Until now, there are no known concerns 
for SARS-CoV-2 infection vaccination 

in patients affected by CV. Therefore, 
available vaccines should be as safe as 
other vaccinations. Frequency of vac-
cine-induced autoimmunity is low and 
available data suggest that the risk-to-
benefit ratio is still overwhelmingly in 
favour of vaccination (9, 11).
Patients affected by another systemic 
small-vessel vasculitis, namely granu-
lomatosis with polyangiitis (GPA), de-
velop similar humoural responses fol-
lowing influenza-vaccination compared 
to healthy controls (12). Use of immu-
nosuppressive drugs did not affect the 
humoural response, and no difference 
in disease-flare occurrence was found in 
patients with GPA receiving influenza-
vaccination compared to GPA patients 
that did not receive influenza-vaccina-
tion in two prospective studies and one 
large retrospective study (13, 14).
Among a cohort of unvaccinated per-
sons, the 4.5–7% of elderly patients 
with RMDs, vasculitis, dementia or 
stroke, have been admitted for pneu-
monia/influenza or death, compared to 
0.8% of healthy persons (15).
While safety of non-live vaccines 
should be ascertained, people with sys-
temic autoimmune diseases, such as 
CV, will not be able to get any of the 
live vaccines under development for the 
novel coronavirus, live virus vaccines 
being contraindicated in immunosup-
pressed people (16). It should be taken 
into consideration that some patients 
with HCV-related CV, because of their 
mild disease at presentation, could be 
treated only with DAAs without con-
comitant immunosuppressive agents 
and should therefore not be considered 
as immunocompromised. In these pa-
tients live-attenuated vaccines might be 
considered as possible when available.
To date, no specific data for SARS-
CoV-2 vaccination are available and 
the risk of disease flare after receiving 
the SARS-Cov2 vaccine is unknown 
(17). Moreover, we may expect a re-
duction in the response to COVID-19 
vaccination for patients taking immu-
nosuppressive drugs or high dose of 
steroids, regarding both magnitude and 
duration of vaccine response (18-20).
Recently, it may be argued that infec-
tion with new emerging variants may 
carry an increased risk of hospitalisa-

tion and death, compared to infection 
with wild-type SARS-CoV-2 (21).
A recent study recruiting subjects re-
ceiving the BNT162b vaccine (Comir-
naty) showed that the immune sera had 
equivalent neutralising titres to both 
the B.1.1.7 variant and the previous 
Wuhan reference strain. These data, to-
gether with the combined immunity in-
volving humoral and cellular effectors 
induced by this vaccine, would make 
it improbable that the B.1.1.7 lineage 
will escape to the Comirnaty-mediated 
protection (22).
Finally, in the absence of conclusive 
data about the effectiveness of vaccina-
tion and the duration of immunisation 
in immunocompromised patients with 
CV, we suggest to complete the two-
dose cycle of vaccination. Attempts to 
increase the number of vaccinated peo-
ple using only one of two dose-vaccine 
have been proposed in some Countries, 
but they should be reserved to healthy 
people, or to people with previous 
COVID-19 (23, 24).

Apart from vasculitis itself, there are 
many other known priority criteria 
for SARS-COV-2 vaccination in 
cryoglobulinaemic patients, such 
as age older than 65, concomitant 
cardiomyopathy or diabetes, chronic 
kidney disease, liver cirrhosis, 
immunosuppressive treatments 
or concomitant glucocorticoids.
People with RMDs who contract the 
SARS-CoV-2 appear more likely to die 
from COVID-19 if their rheumatologic 
condition is not well controlled at the 
time of infection. New data from the 
COVID-19 Global Rheumatology Al-
liance (GRA) physician registry have 
found that the odds ratio of death for 
COVID-19 were 87% higher in indi-
viduals recorded as having moderate 
to high disease activity versus those re-
ported to be in remission or having low 
disease activity (2).
Fragility of cryoglobulinaemic patients 
derives from the frequent association 
with vasculitis and other comorbidi-
ties and the need of long-term therapy 
with immunosuppressants or glucocor-
ticoids; from these reasons, they should 
be prioritised for vaccination before the 
general population of similar age and 
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sex, as categorised into the extreme vul-
nerable group of people (25). Indeed, 
the risk for COVID-19 death also rose 
with the use of glucocorticoids. Com-
pared with no steroid use, there was a 
69% increased risk for death at doses of 
10 mg or more prednisolone equivalent 
per day. Moreover, the Global Rheuma-
tology Registry showed an increased 
risk of hospitalisation in COVID-19 pa-
tients using prednisolone dose ≥10 mg 
(OR 2.05) (26); therefore, it would be 
advisable to vaccinate patients already 
using a dosage below this threshold.
Therefore, WHO identified some risk 
factors as predictive of severe COV-
ID-19, which have been confirmed 
even in patients with RMDs: age higher 
than 60 years, cardiovascular diseases, 
diabetes, hypertension, chronic respira-
tory diseases, immunodeficiency, and 
cancer (27). Furthermore, in patients 
with metabolic diseases, such as obe-
sity and type 2 diabetes, the balance of 
innate and adaptive responses may be 
altered, increasing the risk of a hyper-
immune response (28).
Finally, symptoms at disease onset of 
COVID-19 tend to be aggregated dif-
ferently by age (29) and in historical 
cohorts, of CV patients mean age was 
higher than 50 and, presumably, it 
could be furtherly increased in the last 
years (30, 31).
Patients with severe COVID-19 are at 
increased risk of acute kidney injury, 
with short-term and possibly long-term 
loss of kidney function. At the same 
time, patients with chronic kidney dis-
ease, as often happens to CV patients, 
are at higher risk of adverse outcomes 
from COVID-19 (32).
In the large Open SAFELY study, mor-
tality risk of COVID-19 patients was 
directly associated to the renal func-
tion and significantly increased when 
estimated glomerular filtration rate was 
lower than 30 ml/min (33).
Patients with cirrhosis have an impaired 
response to vaccination, explained by 
cirrhosis-associated immune dysfunc-
tion, and in patients with chronic liver 
disease, the response to vaccines is di-
rectly related to the residual liver func-
tion (34).
Despite the high number of participants 
in trials for COVID-19 vaccines, only 

few patients with mild to moderate liv-
er disease were included and immuno-
compromised patients were excluded. 
However, up to date, among individu-
als already vaccinated worldwide, in-
cluding patients with liver disease, no 
warnings on safety and effectiveness 
in this population have been reported 
(35). Recently, the European Associa-
tion for the Study of the Liver stated 
that, despite the lack of evidence, there 
are no warnings on the safety and im-
munogenicity of currently approved 
vaccines in patients with chronic liver 
diseases, confirming the need to vacci-
nate this frail subgroup of patients (36).
A panel of the American College of 
Rheumatology (ACR) did not find the 
agreement for vaccination timing in 
patients receiving prednisone-equiva-
lent doses ≥20mg/day, recommending 
no changes in therapy and vaccination 
timing also for high dose of prednisone 
(25). In patients with CV, in particular 
in HCV infected patients, long-term, 
low-dose daily glucocorticoid adminis-
tration (<10 mg prednisone equivalent) 
seems to have a negative impact on the 
risk of serious infections, and can neg-
atively affect the evolution of chronic 
HCV infection. 
Therefore, despite the possible nega-
tive effect of glucocorticoids on vac-
cine efficacy, since these patients may 
have a worse clinical status than other 
rheumatic patients, steroid therapy is a 
priority criterion for vaccination (37).
Lymphoproliferative disease represents 
a frequent complication in patients 
with long-standing CV. There is a gen-
eral agreement that onco-haematologic 
patients should have a priority access 
to COVID-19 vaccination (38).
Regarding other clinical manifesta-
tions of CV, such as neuropathy, the 
panel agrees that they should not influ-
ence the access criteria to vaccination. 

Treatment with rituximab should 
be deferred of 2-4 weeks after 
vaccination. According to the opinion 
of scientific societies in patients on 
treatment with RTX, SARS-CoV-2 
vaccination can be performed at least 
five months after the last RTX course.
From current knowledge, it appears 
that the innate immune response, and 

probably the subsequent anti-viral CD8 
T cell responses, could eliminate the 
SARS-CoV2 before significant anti-
body response has developed. There-
fore, SARS-CoV-2 would be eliminat-
ed by the majority of people with auto-
immune diseases on immunotherapies, 
without significant consequences (39).
No data on the effects of rituximab 
(RTX) on COVID-19 vaccination are 
yet available. In patients treated with 
immunosuppressive medications com-
pared to controls, the initial serologic 
response to pneumococcal vaccines is 
impaired (40). However, RTX may not 
interfere with pneumococcal vaccina-
tion differently from other biological 
agents in autoimmune diseases (41). 
Conversely, RTX significantly reduces 
humoral responses following influenza 
vaccination in patients with rheumatoid 
arthritis, with a modestly restored re-
sponse 6-10 months after RTX admin-
istration (42). During COVID-19, RTX, 
as well as other immunosuppressive 
agents, rather than the disease itself, has 
been recently associated with the worst 
outcomes in RMDs (2), since it directly 
inhibits protective humoral immunity 
following infection and vaccination, 
but it could also indirectly affect CD4 
T-cell mediated responses (43). How-
ever, B-cell targeted therapies would 
not influence innate and CD8 T cell 
responses, which are central to SARS-
CoV-2 elimination. Notably, mRNA-
based vaccines were shown to elicit a 
strong humoral response by production 
of neutralising antibodies, as well as a 
strong cellular response by inducing 
functional and pro-inflammatory CD4+ 
and CD8+ T cells and expression of 
Th1 cytokines (26, 44-47).
The EULAR 2019 guidelines recom-
mend to vaccinate at least 6 months 
after the last infusion and 4 weeks be-
fore the next course of RTX, based on 
the state of clinical practice. Obviously, 
if life threatening manifestations are 
present, priority should be given to the 
treatment of vasculitis. At 2 months, an 
immune memory should already be sta-
bilised so suppressing B lymphocytes 
would not be harmful to the immune 
response (48, 49).
ACR recommends to delay RTX 2-4 
weeks after 2nd vaccine dose, if dis-
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ease activity allows it (25). Anyway, in 
patients with active vasculitis, vaccina-
tion and treatment should be discussed 
on a case-by-case basis. Vaccination 
should be considered in all patients 
before starting immunosuppressive 
drugs, mainly RTX. When disease 
activity does not allow to delay treat-
ment, vaccination should be always 
taken in account, evaluating case by 
case the ratio between a possible reduc-
tion in vaccine efficacy and the risk of 
infection by SARS-CoV-2. Except for 
selected cases, the steering committee 
suggests to always consider vaccina-
tion. Regarding the risk of worsening 
of the autoimmune disease due to the 
immune stimulus, the steering commit-
tee also retains the benefit/risk ratio in 
favour of vaccination (49).
It would be preferable to delay vacci-
nation and treat the patient first with re-
cently introduced monoclonal antibod-
ies for COVID-19, in patients recently 
treated with RTX, and showing a posi-
tive swab test along with a very high 
disease activity.
In selected cases, SARS-CoV-2 mono-
clonal antibodies may be administered. 
They have demonstrated to reduce the 
risk of hospitalisation and deaths from 
Covid-19 by 70%. Antibodies are es-
pecially useful at the disease onset, 
in patients where the disease could 
evolve more severely. This is the case 
for patients with one or more risk fac-
tors such as immunodeficiencies, heart, 
kidney and lung disease or other co-
morbidities (16).

In patients treated with colchicine or 
hydroxychloroquine, no modification 
to either immunomodulatory therapy 
or vaccination timing is required. 
Methotrexate or intravenous cyclo-
phosphamide, administration should 
occur preferably at least one week 
after each vaccine dose.
ACR provided a COVID-19 Vaccine 
Clinical Guidance Summary. It affirms 
that, when allowed by disease activity, 
COVID-19 vaccination should be com-
pleted at least a week before the start 
of immunosuppressive therapy. Glu-
cocorticoids or immunosuppressive 
drugs, such as mycophenolate, azathio-
prine or oral cyclophosphamide should 

not be discontinued or modified be-
fore vaccination (25). In patients with 
well-controlled disease, methotrexate 
should be hold one week after each 
vaccine dose, while time of administra-
tion of intravenous cyclophosphamide 
should be modified, so that it will occur 
approximately 1 week after each vac-
cine dose (50).
Therapy should be continued, despite 
vaccination, when disease activity does 
not allow to reduce or discontinue im-
munomodulatory drugs.

There are no safety concerns for 
SARS-Cov2 vaccination during 
anti-viral therapy with direct acting 
antivirals (DAA) for eradicating HCV
DAAs should be viewed as the first-line 
treatment in HCV-related CV; adjunc-
tive therapies are needed in most severe 
cases (51). A number of drug-drug in-
teraction studies on DAAs have been 
conducted in both healthy volunteers 
and patients, but no data are available 
about vaccines (52). We can suppose 
that the mechanism of action of DAA 
doesn’t affect the efficacy of vaccines. 
Moreover, some observations suggest-
ing a possible antiviral effect of DAA 
against COVID-19 confirm the oppor-
tunity of maintaining treatment with 
DAA during vaccination course (53). 
However, COVID-19 pandemic has 
resulted in many hepatitis elimina-
tion programmes slowing or stopping 
altogether. A 1-year delay in hepatitis 
diagnosis and treatment could result 
in an additional 44,800 liver cancers 
and 72,300 deaths from HCV globally 
by 2030. Countries have committed to 
hepatitis elimination by 2030, so atten-
tion should shift back to hepatitis pro-
gramming as soon as it becomes appro-
priate to do so (54). Then, to mitigate 
the impact of COVID 19 pandemic on 
viral hepatitis programme and reduce 
excess of mortality from delayed treat-
ment in HCV related CV, hepatitis treat-
ment programme should be prioritised 
as soon as it becomes safe to do so.

Conclusions
As patients with CV could be at in-
creased risk of infection and even 
worse outcomes, the importance and 
safety of COVID-19 vaccination is re-

affirmed and further considered as a 
priority, especially when comorbidities 
are present.
However, except for some rare clini-
cal conditions, it is always advisable to 
vaccinate as soon as possible. Detec-
tion of anti-spike antibodies as well as 
the response of T cells to the virus (55) 
should be suggested in patients treated 
with immunosuppressants for CV pa-
tients, to verify the development of an 
adequate immune-response.
It is reiterated that influenza and pneu-
mococcal vaccination should be strong-
ly considered in CV. In these patients, 
the risk of infectious complications is 
estimated to be approximately twice 
than general population (50, 56). Given 
the very recent and evolving era of dis-
covery and widespread use of SARS-
CoV-2 vaccines, the research agenda 
has to include the possible adverse 
events monitoring, the influence of im-
munosuppressive therapies on vaccina-
tion, the efficacy and duration of immu-
nity response to the SARS-CoV-2 vac-
cine in patients with CV to further im-
prove future vaccination programmes.

Take home messages
•	 Patients with cryoglobulinaemic vas-

culitis (CV) can be defined as fragile 
and a potential high risk of unfavour-
able outcome of SARS-CoV-2 infec-
tion and should be included among 
subjects to be vaccinated with priori-
ty, preferably using mRNA vaccines. 
Caution should be used in patients 
with severe, life-threatening CV. The 
risk of CV reactivation driven by 
vaccination can be supposed less rel-
evant than the risks associated with 
SARS-CoV-2 infection

•	 Apart from vasculitis itself, there 
are many other known priority crite-
ria for SARS-COV-2 vaccination in 
cryoglobulinaemic patients, such as 
age older than 65, concomitant car-
diomyopathy or diabetes, chronic 
kidney disease, liver cirrhosis, im-
munosuppressive treatments or con-
comitant glucocorticoids.

•	 Treatment with rituximab should be 
deferred of 2-4 weeks after vaccina-
tion. According to the opinion of sci-
entific societies, in patients on treat-
ment with RTX, SARS-CoV-2 vacci-
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nation can be performed at least five 
months after the last RTX course.

•	 In patients treated with colchicine 
or hydroxychloroquine, no modifi-
cation to either immunomodulatory 
therapy or vaccination timing is re-
quired. Methotrexate or intravenous 
cyclophosphamide, administration 
should occur preferably at least one 
week after each vaccine dose.

•	 There are no safety concerns for 
SARS-Cov2 vaccination during an-
ti-viral therapy with direct acting an-
tivirals (DAA) for eradicating HCV.

Affiliations
1Rheumatology Unit/Lupus Clinic,  M. 
Scarlato Hospital, Scafati; 2Rheumatol-
ogy Unit, University of Modena and 
Reggio Emilia, Modena; 3Clinic of 
Rheumatology, Department of Medi-
cine, ASUFC, Udine; 4Department 
of Transfusion Medicine, University 
Hospital of Padova; 5Medical Clinic, 
Department of Medicine, Azienda Os-
pedaliero-Universitaria Ospedali Riu-
niti, Ancona; 6Department of Internal 
Medicine, ASST Ovest Milanese, Leg-
nano; 7Department of Translational and 
Precision Medicine, Sapienza Univer-
sity of Rome; 8Internal Medicine Unit 
Jesi, Area Vasta 2, ASUR Marche, Jesi; 
9Clinical of Experimental Onco-Hae-
matology Unit, Centro di Riferimento 
Oncologico di Aviano (CRO) IRCCS, 
Aviano; 10Rheumatology Unit, Internal 
Medicine Unit, Presidio Ospedaliero di 
Saronno, ASST Valle Olona, Saronno; 
11Haematology Unit, San Gerardo Hos-
pital, Monza; 12Rheumatology Unit, 
ASST Grande Ospedale Metropoli-
tano Niguarda, Milan; 13Presidio Ospe-
daliero Di Saronno, ASST Valle Olona, 
Saronno; 14Department of Clinical and 
Biomedical Sciences “Luigi Sacco”, 
University of Milano, III Division of 
Infectious Diseases, ASST Fateben-
efratelli Sacco, Luigi Sacco Hospital, 
Milano, Italy.

References
  1.	XU C, YI Z, CAI R, CHEN R, YU-HOR THONG 

B, MU R: Clinical outcomes of COVID-19 in 
patients with rheumatic diseases: A system-
atic review and meta-analysis of global data. 
Autoimmun Rev 2021; 20: 102778.

  2.	STRANGFELD A, SCHÄFER M, GIANFRANC-
ESCO MA et al.: Factors associated with 
COVID-19-related death in people with 

rheumatic diseases: results from the COV-
ID-19 Global Rheumatology Alliance physi-
cian-reported registry. Ann Rheum Dis 2021 
Jan 27 [Online ahead of print].

  3.	FURER V, RONDAAN C, HEIJSTEK MW et al.: 
2019 update of EULAR recommendations 
for vaccination in adult patients with autoim-
mune inflammatory rheumatic diseases. Ann 
Rheum Dis 2020; 79: 39-52.

  4.	COSTELLO R, WINTHROP KL, PYE SR et al.: 
Influenza and pneumococcal vaccination 
uptake in patients with rheumatoid arthritis 
treated with immunosuppressive therapy in 
the UK: a retrospective cohort study using 
data from the clinical practice research Da-
talink. PLoS One 2016; 11: e0153848.

  5.	QUARTUCCIO L, ZABOTTI A, GALLO T, DE 
VITA S, VALENT F: Influenza vaccination in 
chronic inflammatory arthritis undergoing 
immunosuppressive treatments: temporal 
trend and factors of adherence. Rheumatol-
ogy 2020 Oct. 21 [Online ahead of print].

  6.	EHRENFELD M, TINCANI A, ANDREOLI L et 
al.: Covid-19 and autoimmunity. Autoimmun 
Rev 2020; 19: 102597.

  7.	HALPERT G, SHOENFELD Y: SARS-CoV-2, 
the autoimmune virus. Autoimmun Rev 2020; 
19: 102695.

  8.	van ASSEN S, ELKAYAM O, AGMON-LEVIN N 
et al.: Vaccination in adult patients with auto-
immune inflammatory rheumatic diseases: a 
systematic literature review for the European 
League Against Rheumatism evidence-based 
recommendations for vaccination in adult pa-
tients with autoimmune inflammatory rheu-
matic diseases. Autoimmun Rev 2011; 10: 
341-52.

  9.	POLACK FP, THOMAS SJ, KITCHIN N et al.: 
Safety and efficacy of the BNT162b2 mRNA 
Covid-19 vaccine. N Engl J Med 2020; 383: 
2603-15.

10.	WOUTERS OJ, SHADLEN KC, SALCHER-KON-
RAD M et al.: Challenges in ensuring global 
access to COVID-19 vaccines: production, 
affordability, allocation, and deployment. 
Lancet 2021; 397: 1023-34.

11.	BORCHERS AT, KEEN CL, SHOENFELD Y, 
SILVA J Jr, GERSHWIN ME: Vaccines, viruses, 
and voodoo. J Investig Allergol Clin Immu-
nol 2002; 12: 155-68.

12.	HOLVAST A, STEGEMAN CA, BENNE CA et 
al.: Wegener’s granulomatosis patients show 
an adequate antibody response to influenza 
vaccination. Ann Rheum Dis 2009; 68: 873-8.

13.	ZYCINSKA K, ROMANOWSKA M, NOWAK 
I, RYBICKA K, WARDYN KA, BRYDAK LB: 
Antibody response to inactivated subunit 
influenza vaccine in patients with Wegener’s 
granulomatosis. J Physiol Pharmacol 2007; 
58: 819-28.

14.	STASSEN PM, SANDERS JS, KALLENBERG 
CG, STEGEMAN CA: Influenza vaccination 
does not result in an increase in relapses in 
patients with ANCA-associated vasculitis. 
Nephrol Dial Transplant 2008; 23: 654-8.

15.	HAK E, NORDIN J, WEI F et al.: Influence 
of high-risk medical conditions on the ef-
fectiveness of influenza vaccination among 
elderly members of 3 large managed-care or-
ganizations. Clin Infect Dis 2002; 35: 370-7.

16.	KAMRADT T, KAMPS BS: Vaccines. In: 
KAMPS BS, HOFFMAN C (Eds.): COVID ref-

erence. Steinhauser Verlag Ed. 2021, https://
covidreference.com/vaccines.

17.	MORGAN MD, RICHTER A, AL-ALI S et al.: 
Association of low B cell count and IgG lev-
els with infection, and poor vaccine response 
with all-cause mortality in an immunosup-
pressed vasculitis population. Arthritis Care 
Res 2016; 68: 853-60.

18.	LIAO Z, TANG H, XU X, LIANG Y, XIONG Y, 
NI J: Immunogenicity and Safety of Influenza 
Vaccination in Systemic Lupus Erythemato-
sus Patients Compared with Healthy Con-
trols: A Meta-Analysis. PLoS One 2016; 11: 
e0147856.

19.	CAMPOS LM, SILVA CA, AIKAWA NE et al.: 
High disease activity: an independent factor 
for reduced immunogenicity of the pandemic 
influenza a vaccine in patients with juvenile 
systemic lupus erythematosus. Arthritis Care 
Res 2013; 65: 1121-7.

20.	RIBEIRO ACM, GUEDES LKN, MORAES JCB 
et al.: Reduced seroprotection after pandem-
ic H1N1 influenza adjuvant-free vaccination 
in patients with rheumatoid arthritis: impli-
cations for clinical practice. Ann Rheum Dis 
2011; 70: 2144-7.

21.	Public Health England: Investigation of 
novel SARS-CoV-2 variant of concern 
202012/01: Technical briefing 2. 2020.

22.	MUIK A, WALLISCH AK, SÄNGER B et al.: Neu-
tralization of SARS-CoV-2 lineage B.1.1.7 
pseudovirus by BNT162b2 vaccine-elicited 
human sera. Science 2021; 371: 1152-3.

23.	SAADAT S, TEHRANI ZR, LOGUE J et al.: 
Binding and neutralization antibody titres af-
ter a single vaccine dose in health care work-
ers previously infected with SARS-CoV-2. 
JAMA 2021 Mar 1 [Online ahead of print].

24.	MANISTY C, OTTER AD, TREIBEL TA et al.: 
Antibody response to first BNT162b2 dose in 
previously SARS-CoV-2-infected individu-
als. Lancet 2021; 397: 1057-8.

25.	COVID-19 Vaccine Clinical Guidance. Sum-
mary for Patients with Rheumatic and Mus-
culoskeletal Diseases. https://www.rheuma-
tology.org/About-Us/Newsroom/Press-Re-
leases/ID/1138.

26.	GIANFRANCESCO M, HYRICH KL, AL-ADELY 
S et al.: Characteristics associated with hos-
pitalisation for COVID-19 in people with 
rheumatic disease: data from the COVID-19 
Global Rheumatology Alliance physician-
reported registry. Ann Rheum Dis 2020; 79: 
859-66.

27.	ALUNNO A, NAJM A, MACHADO PM et al.: 
EULAR points to consider on pathophysiol-
ogy and use of immunomodulatory therapies 
in COVID-19. Ann Rheum Dis 2021 Feb 5 
[Online ahead of print].

28.	PÉREZ-GALARZA J, PRÓCEL C, CAÑADAS C 
et al.: Immune response to SARS-CoV-2 in-
fection in obesity and T2D: literature review. 
Vaccines 2021; 9: 102.

29.	TREVISAN C, NOALE M, PRINELLI F et al.: 
Age-related changes in clinical presentation 
of Covid-19: the EPICOVID19 web-based 
survey. Eur J Intern Med 2021 Jan 29 [On-
line ahead of print].

30.	GALLI M, ORENI L, SACCARDO F et al.: 
HCV-unrelated cryoglobulinaemic vasculi-
tis: the results of a prospective observational 
study by the Italian Group for the Study of 



S-154 Clinical and Experimental Rheumatology 2021

SARS-CoV-2 vaccination in cryoglobulinaemia / S. Scarpato et al.

Cryoglobulinaemias (GISC). Clin Exp Rheu-
matol 2017; 35 (Suppl. 103): S67-76.

31.	FERRI C, SEBASTIANI M, GIUGGIOLI D et 
al.: Mixed cryoglobulinemia: demographic, 
clinical, and serologic features and survival 
in 231 patients. Semin Arthritis Rheum 2004; 
33: 355-74.

32.	BRUCHFELD A: The COVID-19 pandemic: 
consequences for nephrology. Nat Rev Neph-
rol 2021; 17: 81-2.

33.	WILLIAMSON EJ, WALKER AJ, BHASKARAN 
K et al.: Factors associated with COVID-
19-related death using OpenSAFELY. Nature 
2020; 584: 430-6.

34.	ALBILLOS A, LARIO M, ÁLVAREZ-MON M: 
Cirrhosis-associated immune dysfunction: 
distinctive features and clinical relevance.     
J Hepatol 2014; 61: 1385-96.

35.	MARJOT T, WEBB GJ, BARRITT AS et al.: 
SARS-CoV-2 vaccination in patients with 
liver disease: responding to the next big ques-
tion. Lancet Gastroenterol Hepatol 2021; 6: 
156-8.

36.	CORNBERG M, BUTI M, EBERHARDT CS, 
GROSSI PA, SHOUVAL D: EASL position 
paper on the use of COVID-19 vaccines in 
patients with chronic liver diseases, hepato-
biliary cancer and liver transplant recipients. 
J Hepatol 2021; 74: 944-51.

37.	SEBASTIANI M, MILAZZO L, ATZENI F et al.: 
Italian consensus recommendations for the 
management of hepatitis C infection in pa-
tients with rheumatoid arthritis. Mod Rheu-
matol 2019; 29: 895-902.

38.	ROCCATELLO D, SAADOUN D, RAMOS-
CASALS M et al.: Cryoglobulinaemia. Nat 
Rev Dis Primers 2018; 4: 11.

39.	SALVARANI C, BAJOCCHI G, MANCUSO P et 
al.: Susceptibility and severity of COVID-19 
in patients treated with bDMARDS and ts-
DMARDs: a population-based study. Ann 

Rheum Dis 2020; 79: 986-8.
40.	van AALST M, LANGEDIJK AC, SPIJKER R, 

DE BREE GJ, GROBUSCH MP, GOORHUIS A: 
The effect of immunosuppressive agents on 
immunogenicity of pneumococcal vaccina-
tion: A systematic review and meta-analysis. 
Vaccine 2018; 36: 5832-45.

41.	RICHI P, YUSTE J, NAVÍO T et al.: Impact of 
biological therapies on the immune response 
after pneumococcal vaccination in patients 
with autoimmune inflammatory diseases. 
Vaccines 2021; 9: 203. 

42.	Van ASSEN S, HOLVAST A, BENNE CA et 
al.: Humoral responses after influenza vac-
cination are severely reduced in patients with 
rheumatoid arthritis treated with rituximab. 
Arthritis Rheum 2010; 62: 75-81.

43.	LAVIELLE M, MULLEMAN D, GOUPILLE P et 
al.: Repeated decrease of CD4+ T-cell counts 
in patients with rheumatoid arthritis over 
multiple cycles of rituximab treatment. Ar-
thritis Res Ther 2016; 18: 253.

44.	BAKER D, ROBERTS CAK, PRYCE G et al.: 
COVID-19 vaccine-readiness for anti-CD20-
depleting therapy in autoimmune diseases. 
Clin Exp Immunol 2020; 202: 149-61.

45.	ANAND P, SLAMA MCC, KAKU M et al.: 
COVID-19 in patients with myasthenia 
gravis. Muscle Nerve 2020; 62: 254-8.

46.	PARROTTA E, KISTER I, CHARVET L et al.: 
COVID-19 outcomes in MS: Observational 
study of early experience from NYU Multiple 
Sclerosis Comprehensive Care Center. Neurol 
Neuroimmunol Neuroinflamm 2020; 7: e835.

47.	WANG B, WANG L, KONG X et al.: Long-term 
coexistence of SARS-CoV-2 with antibody 
response in COVID-19 patients. J Med Virol 
2020; 92: 1684-9.

48.	FURER V, RONDAAN C, HEIJSTEK MW et al.: 
2019 update of EULAR recommendations 
for vaccination in adult patients with autoim-

mune inflammatory rheumatic diseases. Ann 
Rheum Dis 2020; 79: 39-52.

49.	LANDEWÉ RB, MACHADO PM, KROON F et 
al.: EULAR provisional recommendations 
for the management of rheumatic and mus-
culoskeletal diseases in the context of SARS-
CoV-2. Ann Rheum Dis 2020; 79: 851-8.

50.	PARK JK, LEE YJ, BITOUN S et al.: Interaction 
between B-cell activation factor and metho-
trexate impacts immunogenicity of seasonal 
influenza vaccination in patients with rheu-
matoid arthritis. Ann Rheum Dis 2019; 78: 
282-4.

51.	FELICETTI M, TREPPO E, POSARELLI C et al.: 
One year in review 2020: vasculitis. Clin Exp 
Rheumatol 2020; 38 (Suppl. 124): S3-14.

52.	LAUFFENBURGER JC, MAYER CL, HAWKE 
RL, BROUWER KL, FRIED MW, FARLEY JF: 
Medication use and medical comorbidity in 
patients with chronic hepatitis C from a US 
commercial claims database: high utilization 
of drugs with interaction potential. Eur J 
Gastroenterol Hepatol 2014; 26: 1073-82.

53.	KHALILI H, NOURIAN A, AHMADINEJAD Z 
et al.: Efficacy and safety of sofosbuvir/le-
dipasvir in treatment of patients with COV-
ID-19. A randomized clinical trial. Acta Bi-
omed 2020; 91: e2020102.

54.	BLACH S, KONDILI LA, AGHEMO A et al.: 
Impact of COVID-19 on global HCV elimi-
nation efforts. J Hepatol 2021; 74: 31-6.

55.	LINEBURG KE, SRIHARI S, ALTAF M et al.: 
Rapid detection of SARS-CoV-2-specific 
memory T-cell immunity in recovered COV-
ID-19 cases. Clin Transl Immunology 2020; 9: 
e1219.

56.	BIJL M, AGMON-LEVIN N, DAYER JM, ISRAELI 
E, GATTO M, SHOENFELD Y: Vaccination of 
patients with auto-immune inflammatory rheu-
matic diseases requires careful benefit-risk as-
sessment. Autoimmun Rev 2012; 11: 572-6.


