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INTRODUCTION

 Coronavirus disease 2019 (COVID-19) has had a major effect on 
kidney and other solid organ transplant recipients.

 In addition to public health measures , improved access to 
testing, and therapeutic developments, vaccination has emerged 
as a key tool for controlling the ongoing pandemic
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INTRODUCTION

 Because of the known substantial risks of COVID-19–associated 
morbidity and mortality in recipients of kidney and other solid 
organs, and the long track record of safety of other vaccinations 
in such recipients, we anticipate the benefits of selected SARS-
CoV-2 vaccines will far outweigh risks of vaccination.
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INTRODUCTION

 Live (replication-competent)vaccines are generally 
contraindicated in immunocompromised individuals because of 
a risk of vaccine-acquired disease. 

 The SARS-CoV-2 candidate vaccines that are furthest along in 
development do not contain replication-competent SARS-CoV-2 
virus, and therefore do not carry risk of SARS-CoV-2 infection
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SARS-CoV-2 vaccines& 
Infection

 There are, theoretical mechanisms by which replication-deficient viral vector–
based vaccines could become replication competent and cause disease, 
especially in immunocompromised individuals.

 For example, in cells concurrently infected with two different AdVes, 
homologous recombination of genetic elements could occur and result in the 
emergence of new, pathogenic , replication-competent AdV types. 

 This has been observed in patients with advanced HIV disease during natural 
AdV infections, and is theoretically possible with AdV vector–based vaccines in 
patients who are immunocompromised with a concurrent wild-type AdV 
infection.

 Although infrequent, severe AdV infections, including allograft nephritis , can 
occur in kidney transplant recipients during natural infection.
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SARS-CoV-2 vaccines& 
Infection

 It should be emphasized that, despite the theoretical concerns with 
replication-deficient viral vector–based vaccines, immunosuppression is 
not considered a contraindication to their  use.

 Replication-competent viral vectored vaccines carry a greater risk of 
vaccine-derived vector infection in patients who are 
immunocompromised and should only be administered under carefully 
controlled circumstances .

 Other vaccine candidates that are in advanced stages of development, 
including mRNA, protein subunit, or whole virus–inactivated SARS-CoV-2 
vaccines, do not contain intact virus and thus do not carry a risk of 
vaccine-associated infection.
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Major SARS-CoV-2 platforms 
in development
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SARS-CoV-2 
vaccines&Rejection

 Induction of generalized systemic inflammation by either the vaccine 
antigen or an associated adjuvant, or by more specific cellular and 
humoral cross reactivity between vaccine epitopes and allograft 
antigens, theoretically could promote undesired allograft directed 
immune responses.

 AdV vectors elicit potent innate immune responses through complement 
activation and induce a diverse cytokine repertoire. 

 Although this phenomenon is most prominent at the site of AdV-vector 
inoculation , systemic inflammation could promote vaccine-associated 
allograft rejection.
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SARS-CoV-2 
vaccines&Rejection

 Available data suggest acute allograft rejection is uncommon during 
COVID-19, despite frequent reduction in immunosuppression as a 
therapeutic strategy.

 In the absence of an observed association between natural SARS-CoV-2 
infection and acute allograft rejection in kidney transplant recipients, it is 
unlikely that vaccine antigens would precipitate clinically significant 
immune responses to renal allografts.
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SARS-CoV-2 vaccines 
&Rejection

 In general, adjuvants used to enhance vaccine immunogenicity also elicit 
nonspecific inflammatory responses, and thus have the potential to induce 
acute allograft rejection. 

 Concern about adjuvant safety in organ transplant recipients arose from 
observations of an unusually high incidence of anti-HLA antibodies in kidney 
transplant recipients who received the 2009 influenza A(H1Na1) pdm09 

vaccine, which contained the squalene-based AS03 adjuvant system.

 However, only a fraction of these anti- HLA antibodies were donor specific, 
and a subsequent investigation of >10,000 solid organ transplant recipients 
found no definitive association between the AS03 adjuvant system and acute 
allograft rejection. 
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SARS-CoV-2 
vaccines&Rejection

 The AS01B adjuvant used in the recombinant varicella zoster virus vaccine 
contains a combination of Mono phosphoryl lipids and QS21, a saponin. This 
adjuvant induces a potent innate immune response and associated 
concerns for precipitating acute allograft rejection in kidney transplant 
recipients.

 Several recombinant spike protein SARS-CoV-2 vaccines contain adjuvants , 
such as AS03 and the novel Matrix M1 adjuvant, which contains the same 
QS21 saponin found in the recombinant varicella zoster vaccine.

 Viral-vectored and mRNA vaccines do not generally contain adjuvants, 
although lipid nanoparticle delivery devices used in the mRNA vaccines 
have natural adjuvant activity.
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Immunogenicity of SARS-
CoV-2 vaccines in KT

 Immunosuppression in kidney transplant recipients is anticipated to 
reduce the immunogenicity of SARS-CoV-2 vaccines, and immunogenicity 
may vary by vaccine platform.

 Available data across a broad range of vaccines in solid organ transplant 
recipients suggest they have relative humoral response rates that are 
approximately 50%–70% of those seen in non transplant populations.

 Patients with ESRD may have more a robust response to vaccines before 
rather than after kidney transplant, and when possible, SARS-CoV-2 
vaccines should be given before transplantation.
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Immunogenicity of SARS-
CoV-2 vaccines in KT

Decreased serologic responses Vaccines post-transplant setting:

 use of lymphocyte-depleting immunosuppression
 use of mycophenolate
 use of mTORi
 age >65 years
 Lower graft function 
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Immunogenicity of SARS-
CoV-2 vaccines in KT

 In general, vaccines are not recommended immediately post-transplant 
due to a presumed decrease in immunogenicity after recent high-level 
immunosuppression.

 Expert opinion advises that delaying SARS-CoV-2 vaccination :

 Transplant recipients until 3 months after transplant or receipt of T cell or 
B cell ablative therapies may be appropriate

 Patients who received a first dose before transplant, administration of the 
second dose should be delayed until at least 4 weeks post-transplant.
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Immunogenicity of SARS-
CoV-2 vaccines in KT

 Improve immunogenicity of commonly administered vaccines in solid 
organ transplant recipients:

 Higher doses
 Booster doses
 Adjuvants
 Intradermal

 If immunogenicity of standard regimens in kidney transplant recipients is 
suboptimal, these alternative approaches should be considered.
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Results

 658 transplant recipients who received 2 doses of SARS-CoV-2 mRNA vaccine:

 98 (15%) had measurable antibody response after dose 1 and dose 2
 301 (46%) had no antibody response after dose 1 or dose 2
 259 (39%) had no antibody response after dose 1 but subsequent antibody 

response after dose 2 ((Figure).
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 55 solid organ transplant recipients(52 kidney and 3 simultaneous 
kidney–pancreas) who developed COVID-19 after receiving 2 doses 
of mRNA based severe acute respiratory syndrome corona virus 2 
(SARS-CoV-2) vaccines.

 A total of 9 and 46 patients received the mRNA-1273 (Moderna) and 
the BNT162b2 (Pfizer-Bio-NTech) vaccine, respectively. 

 The study sample included 32 men and 23 women (median age: 60 
years, interquartile range: 49-67 years; mean time from 
transplantation: 66 months, interquartile range: 33-138 months).

 COVID-19 symptoms appeared after a median of 22 days after the 
second vaccine dose (interquartile range: 13-36 days;Figure 1).

Results
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 Of the 55 patients, 15 (27%) required hospitalization for oxygen 
therapy. 

 Of these, 6 were admitted to an intensive care unit, and 3 died. 

 Among the 25 patients with available data on anti–SARS-CoV-2 
antibodies between the second vaccine dose and the onset of COVID-
19 symptoms, 24 had negative serology, and 1 had positive results 
with weak antibodies levels (577 AU/L on the day of the second 
injection ; Architect Abbot test).

 SARS-CoV-2 sequencing, which was performed in 24 cases, revealed 5 
wild-type viruses, 17 UK variants, 1 Marseille variant, and one B 1.160 
variant.

Results
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 Growing evidence indicates that solid organ transplant recipients 
who receive mRNA-based vaccines have low immunization rates, 
with <50% of patients showing antibodies against the SARS-CoV-2 
spike protein.

 Although immunosuppressive drugs are thought to play a key role 
in this phenomenon, the occurrence of severe COVID-19 after 
mRNA-based vaccination in immunocompetent or 
immunocompromised subjects has not yet been reported. 

 A potential explanation for persisting disease susceptibility may lie 
in an absent humoral response, coupled with a limited or 
insufficient T-cell response, even after the second vaccine dose.

Results
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 Vulnerable immunocompromised patients who are nonresponsive 
to mRNA-based SARS-CoV-2 vaccines should undergo close 
serologic follow-up and/or maintain strict sanitary protection 
measures. 

 Other management strategies may include priority vaccination of 
the patients’ households and the development of more-effective 
vaccination schemes

Results
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 Five of 23 (22%) renal transplant recipients tested positive for SARS-CoV-2 IgG at 
a mean of 15.8 +/- 3.0 days after the second dose of vaccine (Table 1). 

 The mean SARS-CoV-2 IgG titer was 50.9 +/- 138.7 AU/mL.

 All 23 (100%)HCW tested positive for SARS-CoV-2 IgG at a mean of 13.7 +/- 1.8 
days after the second dose. 

 The mean SARS-CoV-2 IgG titer was 727.7 +/- 151.3 AU/mL.

 The mean SARS-CoV-2 antibody titer of the renal transplant recipients was 
significantly lower in comparison to the HCW(50.9 +/- 138.7 AU/mL vs. 727.7 
+/- 151.3 AU/mL, p = 0.0001).

Results
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conclusion

 SARS-CoV-2 vaccines have significant potential to reduce COVID-19–
associated morbidity and mortality among recipients of solid organ 
transplants , including kidney transplants.

 Because transplant recipients’ responses to vaccines may be 
suboptimal, continued emphasis on non vaccine preventive 
measures—use of face covers, hand hygiene,and physical distancing—
will be needed, even after vaccination.



Thanks for 
your attention


