S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Journal of Autoimmunity 121 (2021) 102649

FI. SEVIER

Contents lists available at ScienceDirect
Journal of Autoimmunity

journal homepage: www.elsevier.com/locate/jautimm

Check for

A recommended paradigm for vaccination of rheumatic disease patients ol

with the SARS-CoV-2 vaccine

Haralampos M. Moutsopoulos

Department of Pathophysiology, School of Medicine, National and Kapodistrian University of Athens and Academy of Athens, Athens, Greece

ARTICLE INFO ABSTRACT

Keywords:

SARS-CoV-2

Vaccination

Autoimmune rheumatic diseases
Immunosuppression

Autoimmune and autoinflammatory rheumatic disorders (ARD) are treated with antimetabolites, calcineurin
inhibitors and biologic agents either neutralizing cytokines [Tumor Necrosis Factor (TNF), Interleukin (IL)-1, IL-
6, IL-17, B-cell activating factor] or being directed against B-cells (anti-CD-20), costimulatory molecules or JAK
kinases. Similarly for the influenza or pneumococcal vaccines, there is limited data on the effectiveness of
vaccination against SARS-CoV-2 infection and COVID-19 prevention for this susceptible patient population.

Moreover, preliminary data from vaccinated organ transplanted, inflammatory bowel and connective tissue
disease patients suggests only limited immunogenicity after the first vaccine dose, particularly in patients on
immunosuppressive regimens. Herein a set of recommendations for the vaccination of immune suppressed pa-
tients with the SARS-CoV-2 vaccines is proposed aimed at achieving optimal vaccine benefit without interfering
with disease activity status. Moreover, rare autoimmune adverse events related to vaccinations are discussed.

Thanks to biotechnology and the coordinated efforts of the interna-
tional medical community, in a short period of time, safe and effective
vaccines have been implemented to combat the pandemic induced by
SARS-CoV-2. However, there is limited data available on the effective-
ness and safety of these vaccines in autoimmune rheumatic disease
(ARD) patients receiving immunosuppression/immunomodulation since
such individuals were not included in phase I-III vaccine trials.

Most ARD patients are treated with antimetabolites (methotrexate,
leflunomide, azathioprine and mycophenolate mofetil), calcineurin in-
hibitors (cyclosporine and tacrolimus), alone or in combination with
biologic agents either neutralizing cytokines [Tumor Necrosis Factor
(TNF), Interleukin (IL)-1, IL-6, IL-17, B-cell activating factor] or being
directed against B-cells (anti-CD-20), costimulatory molecules or JAK
kinases [1]. It is therefore reasonable to take appropriate measures
ensuring maximum benefit from the vaccination, avoiding at the same
time, disease exacerbations.

Considering the precautions taken for the influenza vaccination [2],
effective vaccination of ARD patients on immunosuppressive/immu-
noregulatory therapy should follow certain rules (Table 1). First, it
would be ideal to have the patient in clinical remission, to minimize a
disease exacerbation risk. Second, initiation of immunosuppressive
therapy should be delayed until the vaccination is completed, if possible.
Third, antimetabolite medications, JAK and calcineurin inhibitors along
with other immunosuppressive agents should be withheld 10 days
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before and 10 days after each vaccination dose. Fourth, prednisone
dosage (>0.5 mg/kg body weight) or an equivalent synthetic steroid
dose, should be decreased to <10mg/daily, for 10 days before and after
of each vaccination dose, whenever and if possible. Fifth, patients on
intravenous rituximab or sixth with intravenous monthly pulse therapy
with cyclophosphamide should be vaccinated one month prior to initi-
ation of the therapeutic scheme or 6-8 months after the last rituximab
dose. In case of cyclophosphamide, we anticipate immunoglobulin
levels returning to normal values one month following the administra-
tion of the last intravenous dose. Seventh, immunization of patients on
anti-cytokine therapy should be performed, if possible, 7 days after the
drug levels have returned to baseline. Eighth, if patients are reluctant to
follow the above precautions, they should be vaccinated without with-
holding their immunoregulatory/immunosuppressive therapy. Finally,
given the lack of robust data regarding the immunogenicity of
SARS-CoV-2 vaccination in immunosuppressed individuals, in all pa-
tients and regardless of adherence to these recommendations, antibody
titers against SARS-CoV-2 (previously shown to correlate well with
neutralizing antibodies at least in some commercial assays tested) [3]
should be checked 2-4 weeks after the final vaccination dose and at 3
and 6 months thereafter. This data will provide information to the
medical community on how ARD patients with or without temporary
discontinuation of immunosuppression/immunomodulation respond to
vaccination against SARS-CoV-2.
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Table 1
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Suggested recommendations on SARS-CoV-2 vaccination in ARD patients under immunosuppressive/immunomodulatory agents.

. Clinical remission prior to vaccination is desirable.

A WN =

possible).

9]

. Initiation of immunosuppressive therapy should be delayed until the vaccination is completed, if possible.
. Anti-metabolites, calcineurin and JAK inhibitors should be held 10 days before and 10 days after each vaccination dose.
. Prednisone dosage (>0.5 mg/kg body weight) or an equivalent synthetic steroid dose, should be decreased to <10 mg/daily for 10 days before and after each vaccination dose (if

. Patients on rituximab therapy should be vaccinated either one month prior to initiation of the therapeutic scheme or 6-8 months after the rituximab infusion.

6. Patients on intravenous monthly pulse cyclophosphamide/methyl prednisone therapy should be vaccinated either prior to therapeutic scheme or one month after the completion of

6 months pulse therapy.

7. Immunization should be performed after the anti-cytokine drug therapy has reached baseline sera levels (if possible).
8. If some patients are reluctant to follow the above precautions, they should be vaccinated without withholding their immunoregulatory/immunosuppressive therapy.
9. In all cases, regardless of adherence to these recommendations, antibody titers against SARS-CoV-2 should be checked 2-4 weeks after the final vaccination dose and at 3 and 6

months thereafter.

Table 2
Antibody response (%) after the first dose of the SARS-CoV-2 vaccination®.
Patient group Number Medications Reference
Immunomodulatory/Immunosuppressives Biologic Immunomodulatory
+
Biologic
Antibody response (%)
Organ Transplantation 436 8.8 N/A N/A Boyarsky et al. [5]
IBD 865 N/A 31.4 23.3 Kennedy et al. [6]
ARDs 123 69.6 64.7 71.1 Boyarsky et al. [7]

N/A: Not applicable.
IBD: Inflammatory bowel syndrome.
ARD: Autoimmune rheumatic diseases.”

@ Rates of antibody responses were calculated using data from the original publications

It should be emphasized that these recommendations are somewhat
different than those proposed by the ACR COVID-19 Vaccine Clinical
Guidance Task Force [4], supporting the continuation of therapy in
patients receiving all anti-cytokine therapies, azathioprine and calci-
neurin inhibitors. Moreover, while temporary cessation of methotrexate
and JAK inhibitors is suggested, this should be limited only after and not
prior to administration of each vaccination dose. Finally, testing for
antibody titers against SARS-CoV-2 is discouraged, despite the lack of
sufficient evidence regarding immunogenicity of SARS-CoV-2 among
immunosuppressed individuals. On the other hand, according to three
recent studies, antibody responses following various immunosup-
pressive/immunomodulatory treatments seem to compromise optimal
antibody responses following SARS-CoV-vaccination (Table 2). Thus,
less than one fifth of organ transplanted individuals after the first vac-
cine dose developed antibodies against SARS-CoV-2 virus, with those on
antimetabolites displaying the poorest immune response against viral
antigens [5]. Additionally, patients with inflammatory bowel disease
treated with infliximab demonstrated an attenuated serological response
against SARS-CoV-2, which was further blunted when anti-TNF agents
were combined with other immunomodulators [6]. Furthermore, sera
derived from patients with connective tissue diseases were tested after
the first dose of the SARS-CoV-2 mRNA vaccine and the majority of
participants developed detectable anti-SARS-CoV-2 antibodies; howev-
er, patients on regimens including mycophenolate mofetil or rituximab
were less likely to develop an antibody response [7]. Though data is not
available, in case that adequate antibody responses against SARS-CoV-2
cannot be mounted, repeat of vaccination or change to the type of
vaccine administered could be considered.

A recently emerging issue concerns the recognition of a rarely
observed syndrome mainly occurring in young females, after adminis-
tration of the first dose of the ChAdOx1 nCoV-19 vaccine. This entity-
named vaccine-induced immune thrombotic thrombocytopenia
(VITT)- is mediated by antibodies against platelet factor-4 (PF-4) and
manifests by thrombosis in atypical sites and concomitant thrombocy-
topenia [8]. PF-4 has been designated as a dominant ligand for beta2

glycoprotein I, the main antigenic target for antiphospholipid syndrome
[9]. Given that a small percentage of patients with lupus and anti-
phospholipid syndrome have been previously shown to display serum
antibodies against PF-4 in association with thrombotic events [10],
constant vigilance is warranted following vaccination of this patient
population.

Taken together, we suggest that immunomodulatory/immunosup-
pressive therapy should be modified accordingly in ARD patients to
ensure a maximum benefit from the vaccination avoiding at the same
time the risk for disease exacerbation. Close monitoring of adverse
events in this population and identification of potential risk contributors
is eagerly needed.
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