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E D I T O R I A L

A vaccination update for rheumatologists— SARS- CoV- 2, 
influenza and herpes zoster

1  | INTRODUC TION

Vaccination is currently at the forefront of everyone's mind. The 
SARS- CoV- 2/COVID- 19 pandemic has resulted in enormous 
changes to the way we practice rheumatology.1 The number of 
worldwide cases, deaths and long- term health and economic impact 
from SARS- CoV- 2 infection has been sobering. With many countries 
in lockdown or other forms of societal restrictions, widespread vac-
cination is critical at protecting people and combating the pandemic.

This paper will summarize the currently available evidence 
regarding SARS- CoV- 2 vaccination in patients with autoimmune 
inflammatory rheumatic diseases (AIIRD) with a focus on vaccine 
options in the Asia- Pacific region. (We have included only peer- 
reviewed publications and excluded conference abstracts or pre- 
print manuscripts). The onset of influenza season in Australia with 
the widespread availability of adjuvant or high- dose influenza vac-
cines makes this an opportune time to discuss influenza vaccination 
and its timing with SARS- CoV- 2 vaccination. The recent availabil-
ity of a recombinant herpes zoster vaccine (RZV, or Shingrix®) in 
Australia with the concern provoked by administration of the live 
zoster vaccine (ZVL, or Zostavax®) to immunosuppressed AIIRD 
patients also means this is a fruitful topic for discussion. As there 
has been dialog regarding a “travel bubble” between Australia and 
Singapore, we have included a Singaporean perspective on these 
issues.

2  | SARS-  CoV- 2/COVID - 19 IN 
RHEUMATOLOGY PATIENTS

2.1 | Risk of hospitalization and death

Recent data from the COVID- 19 Global Rheumatology Alliance 
physician- reported registry (3729 patients, 390 deaths) suggested 
that higher likelihood of COVID- 19- related death was associated 
with increased age (66- 75 years: odds ratio [OR] 3.00, 95% confi-
dence interval [CI] 2.13 to 4.22; >75 years: 6.18, 4.47- 8.53; both 
compared to those ≤65 years of age), male gender (1.46, 1.11- 1.91), 
hypertension with cardiovascular disease (1.89, 1.31- 2.73), chronic 
lung disease (1.68, 1.26- 2.25) and prednisolone- equivalent dosage 
>10 mg/d (1.69, 1.18- 2.41; compared to no glucocorticoid).2

Moderate/high disease activity compared to remission/low 
disease activity was also associated with increased odds of death 
(1.87, 1.27- 2.77). Rituximab (4.04, 2.32- 7.03), sulfasalazine (3.60, 
1.66- 7.78), immunosuppressants (azathioprine, cyclophosphamide, 
cyclosporin, mycophenolate or tacrolimus; 2.22, 1.43- 3.46) and not 
receiving any disease- modifying anti- rheumatic drug (DMARD; 2.11, 
1.48- 3.01) were associated with higher odds of death, compared 
with methotrexate (MTX) monotherapy.2

Prednisone dose ≥10 mg/d was associated with higher odds of 
hospitalization (OR 2.05, 95% CI 1.06- 3.96). Reassuringly, conven-
tional synthetic DMARD (csDMARD) alone, or in combination with 
biologic DMARDs (bDMARDs) or Janus kinase inhibitors (JAKi) was 
not associated with hospitalization (OR 1.23, 95% CI 0.70- 2.17 and 
OR 0.74, 95% CI 0.37- 1.46, respectively). Interestingly, tumor necro-
sis factor inhibition (TNFi) was associated with a lower odds of hos-
pitalization (OR 0.40, 95% CI 0.19- 0.81).3 Despite initial enthusiasm 
about the benefits of hydroxychloroquine, this association was not 
observed (OR 0.94, 95% CI 0.57- 1.57).3

A North American study used a large multicenter electronic da-
tabase to identify patients with AIIRD infected with SARS- CoV- 2 
and compared outcomes to matched patients with SARS- CoV- 2, but 
without AIIRD. Reassuringly, once correction for comorbidities was 
undertaken, there was no difference in outcomes, except for the 
higher risk of venous thromboembolism in those with AIIRD (relative 
risk [RR] 1.60; 95% CI 1.14- 2.25).4

2.2 | Vaccine hesitancy

Despite SARS- CoV- 2 vaccination being critical for dealing with the 
pandemic and protecting immunosuppressed AIIRD patients, there 
was more hesitation regarding vaccination among Italian patients 
compared to healthy controls.5 However, AIIRD patients were will-
ing to undergo vaccination if informed about risks and benefits by 
their trusted specialist.5 While a French web- based survey involv-
ing participants from 56 countries found the proportion of patients 
with AIIRD willing to undergo SARS- CoV- 2 vaccination was 54.2% 
(686/1266), uncertainty was reported in 32.2% (n = 408) and un-
willingness to undergo vaccination in 13.6% (n = 172).6 The most 
trusted healthcare professional for vaccination advice was their 
medical specialist.6 The commonest patient concerns were limited 
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experience/information regarding the new SARS- CoV- 2 vaccines, 
use of relatively “new” messenger RNA (mRNA) vaccine technology, 
possible flare of their AIIRD and risk of a local reaction or side ef-
fects.6 There is marked national variation in attitudes to vaccination 
with differences in acceptance rates ranging from almost 90% in 
China to less than 55% in Russia.7

2.3 | Vaccine safety, immunogenicity and efficacy

As immunocompromised patients were excluded from studies of 
SARS- CoV- 2 mRNA vaccines, there is limited evidence regarding 
vaccine efficacy in immunosuppressed rheumatology and musculo-
skeletal (RMD) patients. A non- randomized study of 123 RMD pa-
tients found that at a median (interquartile range [IQR]) of 22 (18- 26) 
days after the first vaccine dose (52% BNT162b2, Pfizer- BioNTech; 
48% mRNA- 1273, Moderna), 74% (95% CI 65%- 81%) had a detect-
able antibody response against the receptor- binding domain of the 
SARS- CoV- 2 spike protein.8 Those treated with mycophenolate or 
rituximab were less likely to develop an antibody response. Another 
study from the same group found that at a median time of 20 days 
(IQR 17- 24 days) after the first vaccine dose, antibody to the anti- S1 
or anti– receptor- binding domain, was detectable in only 76 partici-
pants (17%; 95% CI 14%- 21%).9 Those treated with anti- metabolite 
immunosuppressants, such as mycophenolate or azathioprine, were 
less likely to develop an antibody response than those not on these 
agents (37% compared to 63%, respectively; adjusted incidence rate 
ratio [IRR] 0.22; 95% CI 0.15- 0.34).9 However, despite their impor-
tance in protection against SARS- CoV- 2 infection, post- vaccination 
cellular immune responses were not assessed in these studies.

A small German study of 42 healthy controls and 26 patients with 
chronic inflammatory disease (mean age 37.5 and 50.5 years, respec-
tively) treated with a range of bDMARDs found that anti- SARS- CoV- 2 
antibodies and neutralizing activity using a separate enzyme- linked 
immunosorbent assay was detectable in all participants following 
the second dose of mRNA vaccine.10 Immunoglobulin G (IgG) titers 
were significantly lower in patients compared with controls (2053 
binding antibody units/mL ± 1218 vs 2685 ± 1102). However, post- 
vaccination cellular immune responses were again not assessed in 
this study. While vaccination was not associated with disease flares, 
the short follow- up of 7 days may have been insufficient to study 
this.10

Despite assay differences between studies, there is a strong 
relationship between levels of neutralizing antibodies and vac-
cine protective efficacy across different SARS- CoV- 2 vaccines.11 
Furthermore, the estimated neutralization level for protection from 
severe infection is approximately 6- fold lower than that required for 
protection from a symptomatic infection.11

A recent small study from New York found that only 18/25 
(72%) patients on MTX for treatment of AIIRD had an adequate hu-
moral response (IgG antibodies against the spike protein) following 
BNT162b2 (Pfizer- BioNTech) compared to 24/26 (92%) of AIIRD 
patients not on MTX and 96% (25/26) of normal controls.12 In the 

same study, post- vaccination cellular immunity was also impaired in 
patients on MTX, with a lack of CD8+ T- lymphocyte activation.

A British study compared antibody responses and seroconver-
sion rates in patients with inflammatory bowel disease (n = 865) 
treated with the TNFi, infliximab compared to those treated with 
vedolizumab (n = 428), a gut- selective anti- integrin α4β7 monoclo-
nal antibody.13 Geometric mean (SD) anti- SARS- CoV- 2 antibody 
concentrations were lower in patients treated with infliximab com-
pared to vedolizumab following 1 dose of the BNT162b2 vaccine 
(Pfizer- BioNTech; 6.0 U/mL, SD 5.9 vs 28.8 U/mL, SD 5.4; P < .0001) 
and 1 dose of the ChAdOx1 nCoV- 19 (Oxford/AstraZeneca; 4.7 U/
mL, SD 4.9 vs 13.8 U/mL, SD 5.9; P < .0001) preparation. Despite 
this blunting of post- vaccination serologic response, following the 
second vaccine doses, 85% (17/20) of infliximab- treated patients 
and 86% (6/7) of vedolizumab- treated patients seroconverted.13 
Unfortunately, vaccine supply delay in the United Kingdom at the 
time limited the number of study participants who received the sec-
ond dose of both vaccines.

2.4 | Recommendations from various national 
rheumatology organizations

While the American College of Rheumatology COVID- 19 Vaccine 
Clinical Guidance Task Force suggested with- holding MTX for 
1 week after each dose of the mRNA COVID vaccine and for 2 weeks 
after single dose COVID vaccination in those with well- controlled 
disease, this was based on expert consensus opinion rather than 
firm evidence.14 While a South Korean study found cessation of 
MTX 2 weeks before and 2 weeks after seasonal trivalent influenza 
vaccination in patients with rheumatoid arthritis (RA) resulted in 
better serologic responses,15 similar data are not currently avail-
able for SARS- CoV- 2 vaccines. Nevertheless, the Korean College 
of Rheumatology advised temporary discontinuation of MTX for 
1- 2 weeks after each vaccine dose can be considered, but that 
DMARDs should be continued during vaccination since their with- 
holding can increase disease activity, which is associated with worse 
SARS- CoV- 2 infection severity and outcomes.16

The Singapore Chapter of Rheumatologists recommended that 
immunomodulatory drugs, other than rituximab, can be continued 
alongside SARS- CoV- 2 vaccination, that is without the need for ces-
sation. For those on rituximab, vaccination should be administered 
a minimum of 6 months after the last dose, and/or 4 weeks prior to 
the next dose of rituximab. If possible, vaccination should ideally be 
performed prior to commencing rituximab.17

2.5 | Summary

As csDMARDs, bDMARDs and targeted synthetic DMARDs (tsD-
MARDs) may reduce serologic responses following SARS- CoV- 2 
vaccination,8- 10,12,13 it is reasonable to minimize immunosuppression 
around the time of SARS- CoV- 2 vaccination by with- holding these 
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agents –  if possible, so long as joint inflammation is quiescent and 
risk of underlying disease flare is low. Vaccination urgency will ob-
viously be dependent on the prevailing national healthcare burden 
of SARS- CoV- 2 morbidity and mortality. However, the logistics of 
with- holding DMARDs can be challenging and given the ambiva-
lence toward vaccination already expressed by many rheumatol-
ogy patients,5 every effort should be made to remove vaccination 
hurdles. Reassuringly, despite the lower post- vaccination serologic 
titers observed following a TNFi, most patients still seroconverted.13

There is currently insufficient data to warrant routine measure-
ment of post- vaccination serologic responses.14

Medication adherence in rheumatology patients is a major issue 
compromising optimal care,18 so clinicians advising with- holding of 
DMARDs around the time of vaccination should ensure patients re-
commence immunosuppression as soon as possible afterwards to 
avoid disease flares. As population vaccination is a critical strategy 
to fight this pandemic, and their opinion matters to patients,5 rheu-
matologists should encourage all patients to undergo SARS- CoV- 2 
vaccination as per national guidelines. It would also be prudent to 
encourage vaccination of household and other close contacts to 
reduce likelihood of SARS- CoV- 2 exposure. In Australia, the Pfizer 
vaccine has now been approved for use in pregnant women.19

2.6 | Useful links for patients

• https://rheum atolo gy.org.au/downl oads/20210 422%20COV 
ID- 19%20Vac cinat ion%20for %20Rhe um%20Pat ients %2022A 
pr21.pdf

• https://rheum - covid.org/covar ipad- summa ry/
• https://creak yjoin ts.org.au/covid_19/
• https://www.health.gov.au/resou rces/publi catio ns/atagi - covid 

- 19- vacci natio n- share d- decis ion- makin g- guide - for- peopl e- with- 
immun ocomp romise

3  | INFLUENZ A

Influenza vaccination in the setting of AIIRD has been recently 
discussed.20- 22 With onset of influenza season in Australia, quadriva-
lent seasonal influenza vaccines are recommended for those aged 
10- 65 years, for example FluQuadri®, Afluria Quad®.23 However, 
due to waning age- associated immunity, the adjuvant influenza vac-
cine, Fluad Quad®, is recommended for those aged ≥65 years.23

In Singapore, either the trivalent or quadrivalent influenza 
vaccines are recommended annually for immunosuppressed 
individuals.24

Reduced serologic responses occur in AIIRD patients following 
vaccination against seasonal influenza –  probably due to therapeu-
tic immunosuppression.20- 22 A Canadian study randomized 279 
patients with RA to standard- dose quadrivalent influenza vaccine 
(SD- QIV) and 139 to a high- dose trivalent preparation (HD- TIV). 
Those who received HD- TIV were more likely to seroconvert than 

those who received SD- QIV with OR of 2.99 (95% CI 1.46- 6.11) for 
seroconversion to strain A/H3N2, 1.95 (1.19- 3.22) for strain B/Bris, 
3.21 (1.57- 6.56) for strain A/H1N1 (in 2016- 2017), and 2.44 (1.18- 
5.06) for seroconversion to strain A/H1N1 (in 2017- 2018).25 No flare 
in RA activity was observed following either vaccine.

A British study using a large community- based database (Clinical 
Practice Research Datalink) found seasonal influenza vaccination re-
duced the risk of influenza- like illness (adjusted hazard ratio [aHR] 
0.70), hospitalization for pneumonia (aHR 0.61) and chronic obstruc-
tive pulmonary disease exacerbations (aHR 0.67), and death due to 
pneumonia (aHR 0.56) in AIIRD patients.26 No association was seen 
in the AIIRD population between influenza vaccination and disease 
flares or vaccine- related adverse events.27

The Australian Technical Advisory Group on Immunisation 
(ATAGI) does not routinely recommend co- administration of a SARS- 
CoV- 2 vaccine with other vaccines, including influenza. Instead, 
ATAGI suggests a minimum 7- day interval between administration 
of a SARS- CoV- 2 vaccine and other vaccines, including the influenza 
vaccine.28 However, this interval can be shortened in certain circum-
stances, for example during a significant SARS- CoV- 2 or influenza 
outbreak. The Singapore Ministry of Health recommends a 14- day 
interval between administration of a SARS- CoV- 2 vaccine and other 
vaccines.29

3.1 | Summary

Rheumatologists should encourage all patients to undergo season-
able influenza vaccination as per national guidelines. Influenza vac-
cination should occur as far as possible from a dose of rituximab -  the 
CD- 20 depleting antibody.30 All immunosuppressed AIIRD patients 
who receive the seasonal influenza vaccine for the first time should 
receive 2 vaccine doses, at least 4 weeks apart, and 1 dose annually 
thereafter on an ongoing basis.31,32 Consideration should be given to 
vaccinating immunosuppressed AIIRD patients with an adjuvant or 
high- dose seasonal influenza vaccine –  if available.25

4  | HERPES ZOSTER

The increased risk of herpes zoster (HZ) reactivation in immuno-
suppressed AIIRD patients, especially in the setting of JAKi use is 
well- recognized.33 Since ZVL was included in the Australian National 
Immunisation Program (NIP) in November 2016 for those 70 years 
and older, there has been a marked fall in HZ antiviral prescription 
rates in this age group, by an average of 13.6% per year (95% CI 1.5- 
24.2).34 (As ZVL is not included in the Singapore National Vaccination 
Program, the high cost and concern for vaccine- related disseminated 
VZV in immunosuppressed AIIRD patients has led to relatively low 
uptake). While these results indicate incorporation of ZVL onto the 
Australian NIP was successful in protecting many 70- 79- year- olds 
against HZ, there have been 3 post- vaccination deaths due to dis-
seminated infection from the vaccine strain used in ZVL. Only 1 of 

https://rheumatology.org.au/downloads/20210422 COVID-19 Vaccination for Rheum Patients 22Apr21.pdf
https://rheumatology.org.au/downloads/20210422 COVID-19 Vaccination for Rheum Patients 22Apr21.pdf
https://rheumatology.org.au/downloads/20210422 COVID-19 Vaccination for Rheum Patients 22Apr21.pdf
https://rheum-covid.org/covaripad-summary/
https://creakyjoints.org.au/covid_19/
https://www.health.gov.au/resources/publications/atagi-covid-19-vaccination-shared-decision-making-guide-for-people-with-immunocompromise
https://www.health.gov.au/resources/publications/atagi-covid-19-vaccination-shared-decision-making-guide-for-people-with-immunocompromise
https://www.health.gov.au/resources/publications/atagi-covid-19-vaccination-shared-decision-making-guide-for-people-with-immunocompromise
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these has occurred in an AIIRD patient on prednisone and hydroxy-
chloroquine, the other 2 were in oncology patients.35,36 Current 
recommendations are that live virus vaccines should be avoided in 
the setting of immunosuppression.32,37 However, low- to- moderate 
doses of corticosteroid (dose equivalent to prednisone ≤10 mg/d), 
leflunomide, salazopyrine and MTX (≤0.4 mg/kg per week) and AZA 
(≤3 mg/kg per day) are not listed as a contraindication to ZVL.32

The recent availability of Shingrix® in Australia, a RZV with 
greater sustained efficacy than ZVL38 should simplify vaccination 
against this troublesome pathogen. Waning age- related immunity 
following ZVL was not observed with RZV.39 While local injection 
site reactions are common, presumably due to the potent adjuvant, 
most adverse events were of short duration, with no difference in 
vaccine- related autoimmune disturbances between the vaccine 
and placebo groups at 3 years of follow- up.38 While the above is 
reassuring and use of a recombinant preparation means no risk of 
disseminated VZV infection post- vaccination, the use of RZV has 
not been studied in immunosuppressed AIIRD patients. However, 
studies in AIIRD patients 40 and those with inflammatory bowel dis-
ease41 are ongoing. Currently, cost considerations for RZV in both 
Australia and Singapore will probably limit uptake in the foresee-
able future.

4.1 | Summary

Availability of the recombinant RZV vaccine will simplify zoster 
vaccination in AIIRD patients as it can be given concurrently with 
bDMARDS and tsDMARDS. While it will eliminate the risk of dis-
seminated post- vaccination HZ, cost may limit widespread use.

5  | CONCLUSION

The current pandemic has highlighted the importance of vaccination 
in preventing disease, especially in immunosuppressed AIIRD pa-
tients. There is increasing availability and range of vaccines against 
SARS- CoV- 2, influenza and HZ. Their knowledge of immunosup-
pression and trust placed in them by patients means rheumatologists 
should take the lead role in vaccination advice for their patients.

Peter K. K. Wong1,2,3

Manjari Lahiri4,5

David Chien Lye5,6,7,8

Douglas Johnson9,10

Patrick G. P. Charles11,12

1Department of Rheumatology, Westmead Hospital, Sydney, 
NSW, Australia

2Westmead Clinical School, Faculty of Medicine and Health, 
University of Sydney, Sydney, NSW, Australia

3Rural Medical School, University of New South Wales, Coffs 
Harbour, NSW, Australia

4Division of Rheumatology, Department of Medicine, National 
University Hospital, Singapore City, Singapore

5Department of Medicine, Yong Loo Lin School of Medicine, 
National University of Singapore, Singapore City, Singapore

6National Centre for Infectious Diseases, Singapore City, 
Singapore

7Department of Infectious Diseases, Tan Tock Seng Hospital, 
Singapore City, Singapore

8Lee Kong Chian School of Medicine, Nanyang Technological 
University, Singapore City, Singapore

9Departments of Infectious Diseases and General Medicine, 
Royal Melbourne Hospital, Melbourne, Vic., Australia

10Department of Medicine, University of Melbourne, Melbourne, 
Vic., Australia

11Departments of Infectious Diseases and General Medicine, 
Austin Health, Melbourne, Vic., Australia

12The Peter Doherty Institute for Infection and Immunity, 
Melbourne, Vic., Australia

Correspondence
Peter KK Wong, Department of Rheumatology, Westmead 

Hospital, Cnr. Hawkesbury and Darcy Roads, Westmead 
NSW 2145, Australia.

Email: Peter.Wong2@health.nsw.gov.au

ORCID
Peter K. K. Wong  https://orcid.org/0000-0002-2182-1815 
Manjari Lahiri  https://orcid.org/0000-0002-3482-6017 

R E FE R E N C E S
 1. Cai K, He J, Wong PK, Manolios N. The impact of COVID- 19 on 

rheumatology clinical practice and university teaching in Sydney, 
Australia. Eur J Rheumatol. 2020;7(Suppl 2):S91- S93.

 2. Strangfeld A, Schafer M, Gianfrancesco MA, et al. Factors associ-
ated with COVID- 19- related death in people with rheumatic dis-
eases: results from the COVID- 19 Global Rheumatology Alliance 
physician- reported registry. Ann Rheum Dis. 2021;80(7):930- 942.

 3. Gianfrancesco M, Hyrich KL, Al- Adely S, et al. Characteristics asso-
ciated with hospitalisation for COVID- 19 in people with rheumatic 
disease: data from the COVID- 19 Global Rheumatology Alliance 
physician- reported registry. Ann Rheum Dis. 2020;79(7):859- 866.

 4. D'Silva KM, Jorge A, Cohen A, et al. COVID- 19 outcomes in pa-
tients with systemic autoimmune rheumatic diseases compared to 
the general population: a US multicenter comparative cohort study. 
Arthritis Rheumatol. 2021;73(6):914- 920.

 5. Priori R, Pellegrino G, Colafrancesco S, et al. SARS- CoV- 2 vac-
cine hesitancy among patients with rheumatic and musculoskel-
etal diseases: a message for rheumatologists. Ann Rheum Dis. 
2021;80(7):953- 954.

 6. Felten R, Dubois M, Ugarte- Gil MF, et al. Vaccination against 
COVID- 19: expectations and concerns of patients with autoimmune 
and rheumatic diseases. Lancet Rheumatol. 2021;3(4):e243- e245.

 7. Lazarus JV, Ratzan SC, Palayew A, et al. A global survey of potential 
acceptance of a COVID- 19 vaccine. Nat Med. 2021;27(2):225- 228.

 8. Boyarsky BJ, Ruddy JA, Connolly CM, et al. Antibody response to 
a single dose of SARS- CoV- 2 mRNA vaccine in patients with rheu-
matic and musculoskeletal diseases. Ann Rheum Dis. 2021;23:2021- 
220289. https://doi.org/10.1136/annrh eumdi s- 2021- 220289

mailto:
https://orcid.org/0000-0002-2182-1815
https://orcid.org/0000-0002-3482-6017
mailto:Peter.Wong2@health.nsw.gov.au
https://orcid.org/0000-0002-2182-1815
https://orcid.org/0000-0002-2182-1815
https://orcid.org/0000-0002-3482-6017
https://orcid.org/0000-0002-3482-6017
https://doi.org/10.1136/annrheumdis-2021-220289


     |  983EDITORIAL

 9. Boyarsky BJ, Werbel WA, Avery RK, et al. Immunogenicity of a 
single dose of SARS- CoV- 2 messenger RNA vaccine in solid organ 
transplant recipients. JAMA. 2021;325(17):1784- 1786.

 10. Geisen UM, Berner DK, Tran F, et al. Immunogenicity and safety of 
anti- SARS- CoV- 2 mRNA vaccines in patients with chronic inflam-
matory conditions and immunosuppressive therapy in a monocen-
tric cohort. Ann Rheum Dis. 2021. https://doi.org/10.1136/annrh 
eumdi s- 2021- 220272

 11. Khoury DS, Cromer D, Reynaldi A, et al. Neutralizing antibody lev-
els are highly predictive of immune protection from symptomatic 
SARS- CoV- 2 infection. Nat Med. 2021. https://doi.org/10.1038/
s4159 1- 021- 01377 - 8

 12. Haberman RH, Herati R, Simon D, et al. Methotrexate ham-
pers immunogenicity to BNT162b2 mRNA COVID- 19 vaccine 
in immune- mediated inflammatory disease. Ann Rheum Dis. 
2021;25:2021- 220597. https://doi.org/10.1136/annrh eumdi 
s- 2021- 220597

 13. Kennedy NA, Lin S, Goodhand JR, et al. Infliximab is associated with 
attenuated immunogenicity to BNT162b2 and ChAdOx1 nCoV- 19 
SARS- CoV- 2 vaccines in patients with IBD. Gut. 2021;26:2021- 
324789. https://doi.org/10.1136/gutjn l- 2021- 324789

 14. Curtis JR, Johnson SR, Anthony DD, et al. American College of 
Rheumatology Guidance for COVID- 19 vaccination in patients 
with rheumatic and musculoskeletal diseases: version 2. Arthritis 
Rheumatol. 2021. https://doi.org/10.1002/art.41877

 15. Park JK, Lee MA, Lee EY, et al. Effect of methotrexate discontinu-
ation on efficacy of seasonal influenza vaccination in patients with 
rheumatoid arthritis: a randomised clinical trial. Ann Rheum Dis. 
2017;76(9):1559- 1565.

 16. Park JK, Lee EB, Shin K, et al. COVID- 19 vaccination in patients 
with autoimmune inflammatory rheumatic diseases: clinical guid-
ance of the Korean College of Rheumatology. J Korean Med Sci. 
2021;36(12):e95.

 17. Santosa A, Xu C, Arkachaisri T, et al. Recommendations for 
COVID- 19 vaccination in people with rheumatic disease: Developed 
by the Singapore Chapter of Rheumatologists. Int J Rheum Dis. 
2021;24(6):746- 757.

 18. Wong PK. Medication adherence in patients with rheumatoid ar-
thritis: why do patients not take what we prescribe? Rheumatol Int. 
2016;36(11):1535- 1542.

 19. Australian Government Department of Health. https://www.
health.gov.au/resou rces/publi catio ns/covid - 19- vacci natio n- share 
d- decis ion- makin g- guide - for- women - who- are- pregn ant- breas 
tfeed ing- or- plann ing- pregn ancy; 2021.

 20. Wong PKK, Bagga H, Barrett C, et al. A practical approach to vac-
cination of patients with autoimmune inflammatory rheumatic dis-
eases in Australia. Intern Med J. 2017;47(5):491- 500.

 21. Wong PKK, Hanrahan P. Management of vaccination in rheumatic 
disease. Best Pract Res Clin Rheumatol. 2018;32(6):720- 734.

 22. Wong PKK, Young L, Johnson DF. Vaccination of patients 
with autoimmune inflammatory rheumatic disease. Med Today. 
2019;20(7):50- 53.

 23. Australian Technical Advisory Group on Immunisation. https://
www.health.gov.au/sites/ defau lt/files/ docum ents/2021/03/atagi 
- advic e- on- seaso nal- influ enza- vacci nes- in- 2021.pdf; 2021.

 24. Singapore Society of Infectious Diseases, College of Family 
Physicians Singapore, Physicians College of Infectious Diseases. 
Handbook on adult vaccination in Singapore 2020; 2020. http://
www.sids.org.sg/publi cations.

 25. Colmegna I, Useche ML, Rodriguez K, et al. Immunogenicity and 
safety of high- dose versus standard- dose inactivated influenza vac-
cine in rheumatoid arthritis patients: a randomised, double- blind, 
active- comparator trial. Lancet Rheumatol. 2020;2:e14- e23.

 26. Nakafero G, Grainge MJ, Myles PR, et al. Effectiveness of inacti-
vated influenza vaccine in autoimmune rheumatic diseases treated 
with disease- modifying anti- rheumatic drugs. Rheumatology. 
2020;59(12):3666- 3675.

 27. Nakafero G, Grainge MJ, Myles PR, et al. Association between inac-
tivated influenza vaccine and primary care consultations for auto-
immune rheumatic disease flares: a self- controlled case series study 
using data from the Clinical Practice Research Datalink. Ann Rheum 
Dis. 2019;78(8):1122- 1126.

 28. Australian Technical Advisory Group on Immunisation. Clinical 
guidance on use of COVID- 19 vaccine in Australia in 2021 (v5.1). 
https://www.health.gov.au/resou rces/publi catio ns/covid - 19- vacci 
natio n- atagi - clini cal- guida nce- on- covid - 19- vacci ne- in- austr 
alia- in- 2021

 29. Singapore Ministry of Health. https://www.moh.gov.sg/covid 
- 19/vacci natio n/faqs/faqs- - - safet y- and- effic acy- of- the- covid 
- 19- vaccine

 30. Westra J, van Assen S, Wilting KR, et al. Rituximab impairs im-
munoglobulin (Ig)M and IgG (subclass) responses after influenza 
vaccination in rheumatoid arthritis patients. Clin Exp Immunol. 
2014;178(1):40- 47.

 31. Gabay C, Bel M, Combescure C, et al. Impact of synthetic and bio-
logic disease- modifying antirheumatic drugs on antibody responses 
to the AS03- adjuvanted pandemic influenza vaccine: a prospective, 
open- label, parallel- cohort, single- center study. Arthritis Rheum. 
2011;63(6):1486- 1496.

 32. Australian Technical Advisory Group on Immunisation. Australian 
Immunisation Handbook. Canberra, Australia: Australian 
Government Department of Health; 2018.

 33. Wollenhaupt J, Lee EB, Curtis JR, et al. Safety and efficacy of to-
facitinib for up to 9.5 years in the treatment of rheumatoid arthri-
tis: final results of a global, open- label, long- term extension study. 
Arthritis Res Ther. 2019;21(1):89.

 34. Litt J, Booy R, Bourke D, et al. Early impact of the Australian na-
tional shingles vaccination program with the herpes zoster live at-
tenuated vaccine. Hum Vaccin Immunother. 2020;16(12):3081- 3089.

 35. Australian Government, Department of Health, Therapeutic Goods 
Administration. https://www.tga.gov.au/alert/ zosta vax- vaccine

 36. Alexander KE, Tong PL, Macartney K, Beresford R, Sheppeard V, 
Gupta M. Live zoster vaccination in an immunocompromised pa-
tient leading to death secondary to disseminated varicella zoster 
virus infection. Vaccine. 2018;36(27):3890- 3893.

 37. van Assen S, Agmon- Levin N, Elkayam O, et al. EULAR recommen-
dations for vaccination in adult patients with autoimmune inflam-
matory rheumatic diseases. Ann Rheum Dis. 2011;70(3):414- 422.

 38. Lal H, Cunningham AL, Godeaux O, et al. Efficacy of an adju-
vanted herpes zoster subunit vaccine in older adults. N Engl J Med. 
2015;372(22):2087- 2096.

 39. Cunningham AL, Lal H, Kovac M, et al. Efficacy of the Herpes Zoster 
subunit vaccine in adults 70 years of age or older. N Engl J Med. 
2016;375(11):1019- 1032.

 40. Clinicaltrials.gov. https://clini caltr ials.gov/ct2/show/NCT04 74893 
9?cond=shing rix&draw=3&rank=13

 41. Clinicaltrials.gov. https://clini caltr ials.gov/ct2/show/NCT03 79869 
1?cond=shing rix&draw=4&rank=9

How to cite this article: Wong PKK, Lahiri M, Lye DC, Johnson 
D, Charles PGP. A vaccination update for rheumatologists— 
SARS- CoV- 2, influenza and herpes zoster. Int J Rheum Dis. 
2021;24:979– 983. https://doi.org/10.1111/1756- 185X.14179

https://doi.org/10.1136/annrheumdis-2021-220272
https://doi.org/10.1136/annrheumdis-2021-220272
https://doi.org/10.1038/s41591-021-01377-8
https://doi.org/10.1038/s41591-021-01377-8
https://doi.org/10.1136/annrheumdis-2021-220597
https://doi.org/10.1136/annrheumdis-2021-220597
https://doi.org/10.1136/gutjnl-2021-324789
https://doi.org/10.1002/art.41877
https://www.health.gov.au/resources/publications/covid-19-vaccination-shared-decision-making-guide-for-women-who-are-pregnant-breastfeeding-or-planning-pregnancy
https://www.health.gov.au/resources/publications/covid-19-vaccination-shared-decision-making-guide-for-women-who-are-pregnant-breastfeeding-or-planning-pregnancy
https://www.health.gov.au/resources/publications/covid-19-vaccination-shared-decision-making-guide-for-women-who-are-pregnant-breastfeeding-or-planning-pregnancy
https://www.health.gov.au/resources/publications/covid-19-vaccination-shared-decision-making-guide-for-women-who-are-pregnant-breastfeeding-or-planning-pregnancy
https://www.health.gov.au/sites/default/files/documents/2021/03/atagi-advice-on-seasonal-influenza-vaccines-in-2021.pdf
https://www.health.gov.au/sites/default/files/documents/2021/03/atagi-advice-on-seasonal-influenza-vaccines-in-2021.pdf
https://www.health.gov.au/sites/default/files/documents/2021/03/atagi-advice-on-seasonal-influenza-vaccines-in-2021.pdf
http://www.sids.org.sg/publications
http://www.sids.org.sg/publications
https://www.health.gov.au/resources/publications/covid-19-vaccination-atagi-clinical-guidance-on-covid-19-vaccine-in-australia-in-2021
https://www.health.gov.au/resources/publications/covid-19-vaccination-atagi-clinical-guidance-on-covid-19-vaccine-in-australia-in-2021
https://www.health.gov.au/resources/publications/covid-19-vaccination-atagi-clinical-guidance-on-covid-19-vaccine-in-australia-in-2021
https://www.moh.gov.sg/covid-19/vaccination/faqs/faqs---safety-and-efficacy-of-the-covid-19-vaccine
https://www.moh.gov.sg/covid-19/vaccination/faqs/faqs---safety-and-efficacy-of-the-covid-19-vaccine
https://www.moh.gov.sg/covid-19/vaccination/faqs/faqs---safety-and-efficacy-of-the-covid-19-vaccine
https://www.tga.gov.au/alert/zostavax-vaccine
https://clinicaltrials.gov/ct2/show/NCT04748939?cond=shingrix&draw=3&rank=13
https://clinicaltrials.gov/ct2/show/NCT04748939?cond=shingrix&draw=3&rank=13
https://clinicaltrials.gov/ct2/show/NCT03798691?cond=shingrix&draw=4&rank=9
https://clinicaltrials.gov/ct2/show/NCT03798691?cond=shingrix&draw=4&rank=9
https://doi.org/10.1111/1756-185X.14179

