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Kidney disease substantially increases the risk of severe 
COVID-19. As medications to reduce COVID-19 hospi
talizations and mortality largely remain elusive and are 
unlikely to be developed in the near future, effective 
and safe vaccines and continuous infection mitigation 
strategies are currently the only realistic options to curb 
the ongoing pandemic and drive down SARS-CoV-2 
infections. As we move into 2021, several vaccines have 
either received or are about to receive emergency use 
authorization, with many more in development (Table 1; 
Supplementary Table 1).

Given the vulnerability of people with chronic kidney 
disease (CKD) to COVID-19, major nephrology societies 
such as the UK Renal Association and the US National 
Kidney Foundation have issued statements calling for 
prioritization of these patients for vaccination. Whether 
COVID-19 vaccines confer the same high level of protec-
tion in patients with kidney disease as has been reported 
for participants in recent trials, who were generally 
healthy, is not yet known. A recently initiated phase III 
trial evaluating the vaccine candidate NVX-CoV2373 
(Novavax) is prioritizing the enrolment of patients with 
underlying medical conditions, including CKD1. Similar 
trials for other vaccine candidates are needed to accrue 
information to guide selection of the most appropriate 
vaccine delivery platforms for these patients.

Choice of COVID-19 vaccine
As patients with kidney disease commonly have com-
promised immune systems, live replicating microbial- 
vectored vaccines should be avoided. However, 
replication-defective viral-vectored vaccines such 
as ChAdOx1 nCoV-19 (Oxford-AstraZeneca) and 
the mRNA vaccines BNT162b2 (Pfizer-BioNTech)  
and mRNA-1273 (Moderna) are safe to use. The potency 
of approved COVID-19 vaccines in patients who are 
immune compromised is currently unknown, but data 
for established vaccines, such as those for influenza, 

suggest that vaccine potency in such individuals can 
vary substantially in terms of the titres of neutralizing 
antibodies that are induced and the duration of specific 
immunity. In phase 3 trials, BNT162b2, mRNA-1273 
and ChAdOx1 nCoV-19 prevented COVID-19 in 95%, 
94.1% and 70.4% of participants2–4, respectively, sug-
gesting that the mRNA vaccines might induce protec-
tive immunity more reliably than ChAdOx1 nCoV-19. 
Use of these vaccines might therefore be preferable for 
patients who are immune compromised.

Compared with inactivated vaccines, both mRNA 
vaccines and viral-vectored vaccines have the advantage 
of inducing balanced humoral and T cell immunity5. 
The immune correlates of vaccine-induced protection 
against COVID-19 are poorly defined but likely include 
both humoral and cellular mechanisms6. Cytotoxic 
CD8+ T cells are involved in viral clearance in many 
respiratory viral diseases7 and protracted T cell immu-
nity may reduce the risk of SARS-CoV-2 infection.  
A potent CD8+ T cell response is usually induced by 
viral-vectored vaccines4 and is expected for mRNA vac-
cines (Table 1). T cell immunity assays to test for ade-
quate vaccine responses would therefore be desirable for 
routine practice.

Patient characteristics such as age, gender, type of 
kidney disease and treatment regimen might also influ-
ence the protective capacity of vaccines. In patients with 
no or weak induction of seroconversion and/or T cell 
immunity after vaccination, theoretical options include 
an additional booster dose, administration of a different 
vaccine platform (e.g. prime-boost strategies) or respira-
tory mucosal vaccination. The latter approach, in contrast 
to intramuscular administration, induces strong immu-
nological memory mediated by tissue-resident innate 
and adaptive immune cells that are adept at offering pro-
tection in early stages of SARS-CoV-2 infection. Mucosal 
vaccination might therefore be an effective vaccine  
strategy for patients who are immune compromised.
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Patients receiving chronic dialysis
Dialysis units are particularly high-risk locations for 
infection with SARS-CoV-2. Seroconversion after 
confirmed infection approaches 100% in the dialysis 
population, but the durability of this immune response 
and the extent to which it translates into protective 
immunity remains unclear. Some studies indicate that 
SARS-CoV-2 IgG titres decline substantially by 3 months 
after diagnosis8. Thus, it is critical that as dialysis units 
begin to vaccinate their patients, post-vaccination anti-
body levels are monitored to determine optimal immu-
nization schedules. Moreover, ongoing research should 
elucidate whether particular vaccines offer specific 
advantages for people on chronic dialysis.

Patients receiving immunosuppression
Patients with autoimmune kidney diseases on chronic 
immunosuppression were excluded from all major 
trials of COVID-19 vaccine candidates (Supplementary 
Table 1). Thus, no data are currently available regarding 
short-term and longer-term vaccine safety, immuno-
genicity and protective efficacy in these patients. Specific 
issues that impact vaccination decisions in certain sub-
groups of patients also need to be addressed. Timing 
of vaccination and vaccine readiness is relevant in this 
regard, particularly in patients receiving treatment with 
anti-CD20 therapy (e.g. rituximab), which is known to 
abrogate immune responses to vaccinations9. Decisions 
on whether to delay or interrupt non-urgent treatment 
with rituximab to find an appropriate vaccination 

window or to use alternative immunosuppressive thera
pies need to be considered in addition to weighing the 
potential risk of autoimmune disease relapse versus risk 
of infection with SARS-CoV-2 if vaccination is deferred. 
In patients with active autoimmune disease, treating 
this disease should take priority and vaccination should 
be delayed.

The immunogenicity of SARS-CoV-2 vaccines in 
patients receiving other common immunosuppressive 
regimens requires further investigation. Among trans-
plant recipients, the seroresponse to a trivalent influenza 
vaccination was significantly lower in those receiving 
mycophenolate mofetil10. This finding might suggest that 
such patients may need modification of vaccination reg-
imens. Some COVID-19 vaccines require adjuvants to 
increase their immunogenicity; comparison of the sero-
conversion and safety of these vaccines with those that 
do not require adjuvants, such as replication-defective 
viral-vectored vaccines, will be informative.

Concerns have been raised that vaccines can trig-
ger autoimmunity but causation is difficult to prove 
and statistically significant associations have not been 
reported. Furthermore, there is currently no evidence 
that vaccines provoke potentially fatal disease relapses 
or acute rejection episodes (Supplementary Table 2). 
Vaccine-triggered antiviral immunity (IFNα) might the-
oretically provoke disease flares in patients with systemic 
lupus erythematosus. However, the risk–benefit assess-
ment for potentially fatal COVID-19 versus a treatable 
disease flare or rejection episode may still favour vacci
nation in most cases. We need to be vigilant regarding 
these risks and robust pharmaco-epidemiologic post- 
marketing studies are needed for each of the vaccine 
delivery systems.

Conclusions
Based on the available data for inactivated vaccines such 
as those against influenza, one can reasonably assume 
that the safety of current SARS-CoV-2 candidate vac-
cines does not differ between individuals in the vari-
ous registration studies and the CKD population. The 
suitability of new COVID-19 vaccine platforms such as 
mRNA and viral-vectored vaccines for this heterogene-
ous population is unknown, but the response rates are 
expected to be lower than in the key studies published 
so far, hence, highly potent vaccines should be preferred. 
Another important consideration is vaccine hesitancy, 
which might differ by socioeconomic and demographic 
factors. Long-term relationships between patients and 
health-care providers should enable frank and bal-
anced discussions of the benefits, risks and uncertain-
ties regarding COVID-19 vaccination. Such discussion 
together with referral to reliable online resources, such 
as those provided by NephCure, will hopefully result in 
increased vaccine uptake.

Dedicated prospective COVID-19 vaccine studies 
involving patients with advanced stages of kidney disease 
and kidney transplant recipients are urgently needed and  
are likely to emerge in the near future. Meanwhile, 
patients should be counselled about the importance of 
continuing to practise safety measures such as social 
distancing and using personal protective equipment.
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Related links
national Kidney Foundation Position Statement on Kidney Patient 
Prioritization for CoVID-19 Vaccines and therapeutics: https://www.kidney.
org/sites/default/files/nkf_statement_vaccine_distribution_final_20201216.pdf
nephCure Kidney International CoVID-19 vaccine FAQs for kidney 
patients and caregivers: https://nephcure.org/wp-content/uploads/ 
2021/01/nc.COVID-QA_210111.pdf
Renal Association CoVID-19 vaccination for adult patients with kidney 
disease: a position statement from the UK renal community: https://renal.
org/health-professionals/covid-19/ra-resources/covid-19-vaccination-
adult-patients-kidney-disease

Table 1 | COVID-19 vaccine candidates currently approved or in phase III trials*

Vaccine (manufacturer) Type of 
immune 
response

Efficacy Storage No. of 
doses

Status

Killed whole virus

CoronaVac (Sinovac) IgM/IgG NA 2–8 °C 2 Approved in countries 
including China, Turkey 
and Brazil

COVAXIN (Bharat Biotech) NA Approved in India

BBIBP-CorV (Sinopharm) NA Approved in China, Bahrain 
and UAE

Purified virus components

NVX-CoV2373 (Novavax) IgM/IgG NA 2–8 °C 2 Phase III trials

ZF2001 (Chinese Academy 
of Sciences)

NA Phase III trials

Replication-defective viral vector carrying pathogen gene(s)

ChAdOx1 nCoV-19 
(Oxford-AstraZeneca)

IgM/IgG Two full doses, 
62%; one half 
and one full 
dose, 90%; 
overall, 70.4%4

2–8 °C 1–2 Approved in UK and by the 
EMA

Ad5-nCOV (CanSino) IgA, cell- 
mediated 
immunity

NA Phase III trials

Sputnik V (Gamaleya 
Research)

NA Approved in countries 
including Russia, Belarus 
and Argentina

Ad26.COV2.S (Janssen) NA Phase III trials

mRNA vaccines

BNT162b2 
(Pfizer-BioNTech)

IgM/IgG, IgA, 
cell-mediated 
immunity

95% in all age 
groups2

−70 °C 
permanently; 
2–8 °C for 5 days

2 Approved by the FDA 
and EMA and in countries 
including Canada and UK

mRNA-1273 (Moderna) 94.1%3 −20 °C for 6 
months; 2–8 °C 
for 30 days

2 Approved by the FDA and 
EMA, in Canada and UK

*All of the listed candidates are suitable for people with immunodeficiency but no efficacy data are currently available for this 
population. EMA, European Medicines Agency; FDA, US Food and Drug Administration; NA, not available; UAE, United Arab Emirates.
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