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Concerns regarding vaccinations in dialysis patients, 
pre- and post-transplant.

• What is the ideal timing for vaccinations?

• Is there reduced efficacy of vaccinations?

• How can vaccine efficacy be improved?

• Is the assessment of vaccine response needed?

• Do vaccines confer improved outcomes and particularly a survival benefit?

• Does vaccination pre- or post-transplant increase the risk for rejection?

• How do we encourage vaccine uptake in our patients?



Recommended Standard 
Vaccinations for Patients 
With CKD or 
on Maintenance Dialysis 
and Those After Kidney 
Transplantation

• U.S. Centers for Disease Control and Prevention. ACIP Vaccine Recommendations and Guidelines: Vaccine-specific recommendations. 
https://www.cdc.gov/acip-recs/hcp/vaccinespecific/. Accessed September 15, 2025

• National Health Service. NHS vaccinations and when to have them. https://www.nhs.uk/vaccinations/nhs-vaccinations-and-when-to-have-them/. 
Accessed September 15, 2025.

• Robert Koch-Institut. Ständige Impfkommission: Empfehlungen der Ständigen Impfkommission (STIKO) beim Robert Koch-Institut 2025. Epidemiol. Bull. 
2025;(04):1-75.

https://www.nhs.uk/vaccinations/nhs-vaccinations-and-when-to-have-them/


Εθνικό Πρόγραμμα Εμβολιασμών Ενηλίκων, ανά νόσο ή άλλη ένδειξη, Οκτώβριος 2025



What is the ideal timing for vaccinations?



There is no consensus on the stage of CKD that would be ideal for 
administering vaccines.



Pre-Transplant Vaccination Timing

✓at least 2 weeks before organ 
transplantation for inactivated vaccines

✓at least 4 weeks prior to organ 
transplantation for live vaccinations

Ideally, vaccination should be completed pre-transplant!

MMR, varicella, oral typhoid, oral polio, rotavirus, oral 
cholera, Yellow Fever, dengue, chikungunya, and Bacille 
Calmette-Guerin

Mour et al, Microorganisms 2026



Post-Transplant Vaccination Timing

✓Vaccinations should be avoided in the 
immediate post-transplant period

✓Inactivated vaccines starting at 3-6 months 
post-transplant or treatment for rejection

✓Live attenuated vaccines (LAVs), such as 
MMR, contraindicated post-transplant

• Variability across transplant centers regarding timing of vaccination post-transplantation

✓ The influenza vaccine may be given 
as early as 1 month posttransplant.

Mour et al, Microorganisms 2026



Most transplant centers suggest vaccinating KTRs no sooner than 6 months 
after transplantation.

o reduced efficacy during intense immunosuppression 
o potential risks of triggering rejection

• prospective cohort study
• 130 KTRs vaccinated within 6 months post Tx vs 668 KTRs vaccinated later

Pérez-Romero et al, Clin Microbiol Infect. 2015



• 14 observational studies + 4 case reports
• 711 SOT recipients

✓ 88.2% seroconverted
✓ 0% vaccine-strain varicella
✓ 0.8% break-through varicella disease

Piche-Renaud et al, Am. J. Transplant 2023

Can live vaccines ever be safely administered post-transplant?



Suresh et al. PEDIATR TRANSPLANT 2019

• Increasing evidence on the safety of MMR and varicella vaccines
Greater benefits than harms in children
➢ absence of primary vaccination

❖ Polio, oral​ typhoid, and inhaled influenza vaccine contraindicated

➢ higher immunogenicity

The science on live vaccination post-transplantation is evolving.



Is there reduced efficacy of vaccinations?

How can vaccine efficacy be improved?

Is the assessment of vaccine response needed?



Inflammaging impairs vaccine responses kidney failure.

Babel et al, NATURE RevIews | NEPHROlOGY 2022



33% of HD patients

41.8% of KTRs

48 HD patients

Influenza A H1N1/2009 Vaccine

81.8% in 15 healthy controls

Crespo et al, Clin J Am Soc Nephrol. 2011
Chong et al, Clin Infect Dis 2018

The immune response to influenza vaccines is less robust and more heterogenous 
in dialysis patients and SOTRs compared with healthy individuals.

% of individuals with titers ≥1:40 after standard 
influenza vaccination in SOTRs. 

Systematic review of 17 of standard and 
non-standard vaccination schemes:
✓ most studies are small
✓ protection rates vary

79 KTRs



There are limited data for pneumococcal vaccine effectiveness in the dialysis 
and KTRs populations.

• 17 HD patients >50 years 
• PCV13
• 12 months follow-up

✓ Seroprotection in 70% of patients.
✓ Baseline vaccine response to each 

serotype 23.5% - 94.1% .

Mitra et al, Clin Vaccine Immunol. 2016

• 47 KTRs
• PCV7 vs PPV23
• 3-years follow-up

Antibody titers undergo a significant decline during follow-up for almost all serotypes.

Kumar et al, Am J Transplant 2007



RSV vaccine induces strong IgG and CD4 T cell responses with RSV-A/B 
cross-reactivity in CKD patients and KTRs.

Bronder et al, Am J Transplant 2026; 26:499.

Vaccine efficacy in CKD = 66.4%

Lassen et al, N Engl J Med. 2025Almeida et al, Vaccines (Basel). 2025



• 264 KTRs
• multicenter RT
• strong and long-lasting responses
• tolerable safety profile
• no severe kidney damage or rejection 

Vink et al, Clin Infect Dis. 2020

HZ/su vaccine is well tolerated and induces a multifunctional VZV-specific CD4 T-
cell response in patients on dialysis and KTRs.

• 29 dialysis pts and 39 healthy ctrls
• specific antibodies and CD4 T-cells 

lower in patients vs controls

VZV-specific CD4 T-cells

X 23.3 X 7.7

Hielscher et al, eBioMedicine 2024

Humoral VRR =80.2%

Cell mediated VRR =71.4%



Adjuvanted or high-dose influenza vaccines intend to achieve better seroprotection.

o prospective evidence 
for the adjuvanted 
vaccine still lacking



Cordero et al, Clin Infect Dis 2017



Manley et al, Nephrology Dialysis Transplantation 2023
Girndt et al, Hum Vaccin Immunother. 2022

Seroprotection anti-HBs>10 mIU/ml

• 82.0% of pts that received 2–4 doses 
of HepB-CpG

• 62.9% of pts that received 4 doses 
of HepB

P < 0.0001



✓ family members
✓ health care workers 
✓ pets

Vaccination strategies are crucial for close contacts.

Bitsori et al, Expert Rev Vaccines. 2015



Moal et al, J. Clin. Virol. 2015

• Assessing the serologic response to vaccination should be a standard practice before 
transplantation

• Data on the post-transplant monitoring of serologic response remain a subject of debate.

• The initial vaccine response is 
a strong predictor of the 
duration of protective effects.

Not all vaccines require the monitoring of serologic response.

✓ HAV, HBV, HiB, and rabies, varicella and MMR recommended for evaluation

To avoid false-positive results, serologic tests should not be used in patients who recently 
received blood or antibody-containing products.



Do vaccines confer improved outcomes and particularly 
a survival benefit?



Systematic review of Influenza vaccine 
effectiveness in kidney failure.

Remschmidt, BMC MED 2014

✓32% reduction in mortality risk

• 5 observational studies 
• no randomized-controlled trial

Prospective studies on the impact of influenza vaccination on hospitalization 
or mortality in CKD are lacking.



Incident morbidities and mortality and associated Cox method measured HR for vaccinated PD patients compared with 
propensity score matched non-vaccinated patients.

Seasonal influenza vaccination is associated with reduced morbidity and 
mortality in peritoneal dialysis patients.

• 4608 incident PD patient

Wang et al, Nephrol Dial Transplant 2016

The incidence rate of mortality was 10/100 patient-years in vaccinated vs 16 in non-vaccinated pts.



Pierre et al, Vaccine. 2023

French dialysis registry Vaccination reduced the risk of mortality by 49%.

• 8294 incident dialysis patients
• 1849 vaccinated prior to or after dialysis start

✓ PCV13 + PPSV23
✓ PCV13 alone
✓ PPSV23 alone

Prescription of at least one anti-pneumococcal conjugate vaccine is independently 
associated with survival in patients starting dialysis.



The excess burden of influenza and IPD highlights the importance
of vaccinations for transplant recipients.

Standardized incidence ratios with 95% CI of infections after transplant.

SIR, 8.5 (95% CI, 7.8–9.2)
SIR, 9.8 (95% CI, 6.9–13.9)

• 4858 solid organ recipients followed for 39 183 person-years

Waller et al, Open Forum Infect Dis. 2022



The occurrence of a VPI is associated with an increased risk for graft loss or 
death in SOT recipients.

VPIs > X 27 higher in 
SOTR vs the general 
population

• 4967 SOT recipients in Switzerland
HR = 2.44 for death and/or graft loss 
(95%CI, 1.50-3.99; P = 0.002)

Walti et al, JAMA Netw Open. 2023



In SOTRs RSV vaccine effectiveness against ARI ranged from 50% to 69% and 
from 55% to 58% for ARI-associated hospitalization.

vaccine effectiveness = 75% 
among adults > 60 years 

Fry et al, JAMA Network Open. 2025



Does vaccination pre- or post-transplant increase 
the risk for rejection?



• 90 studies
• 15645 vaccinated patients 
• 42924 control patients

• 8 prospective controlled studies

✓ No increased rejection risk with vaccination 
vs no vaccination.

Incidence of de novo DSA (14 studies)

23 of 1244 patients (1.85%) at 21-94 days

Incidence of rejection (83 studies)

107 of 5116 patients (2.1%) at 0.7-6 months

Mulley et al, J Heart Lung Transplant 2018



✓ Aluminum salts ✓ CpG 1018 ✓ MF59

o AS04

✓ AS03 ✓ AS01B

o AHQ-II o Virosomes o RC-529

Fears of altering immunotolerance of the transplanted organ when used after Tx



How do we encourage vaccine uptake in our patients?





Zou et al, Am J Kidney Dis. 2025
Subramanian et al, Am J Kidney Dis. 2025

• Nearly 50% of survey responders were uncertain or misinformed about 
vaccine efficacy and safety in CKD.

COMMUNICATION GAP BETWEEN 
PATIENTS AND PROVIDERS

Vaccines should be a Core Conversation in Nephrology.



Massengill et al, Am J Kidney Dis 2025



Digital health technologies may offer a solution by addressing 
transplant‐specific barriers.

Feldman et al, Am J Transplant. 2020
Massengill et al, Am J Kidney Dis 2025

✓ Technology be leveraged to accurately track and promote age-appropriate vaccines 
for people with CKD. 

✓ A national vaccine registry exists for all patients.



Future directions

• Clinical trials to evaluate the safety and efficacy of vaccines should include 
people with CKD.

• How to monitor protection and then under what circumstances to administer 
a booster vaccine remain unclear.

• The available data on vaccine uptake clearly indicate a gap in care, which is 
systematic and present across all programs and geographic areas.

• There is also hope that vaccines will become available against pathogens that 
have been difficult to combat for years, such as CMV, HCV, malaria.





Blanchard-Rohner et al, Am. J. Transplant 2019

• Immunization history
• Serological immunity at listing (ELISA for HAV, HBV, measles, VZV, tetanus toxoid, 

pneumococci).

✓ Vaccination records very rarely available (8%) despite years of follow‐up.
✓ Vaccine serology readily identified patients with or without immunity againstVPIs.
✓ Vaccine history is less useful screening to identify patients requiring a booster dose vs serology.

The development of a systematic approach tailored to the specifics of the 
individual programs improves the vaccination status after introducing a 
regular workup in all candidates.



Time transplant patients spent undervaccinated.

Felzer et al, Transpl Infect Dis. 2023

• Rochester Epidemiology Project
• 468 adult SOT recipients (70% KTRs)

Vaccination rates of:
➢ 57% to 63% for influenza
➢ 56% for pneumococcal vaccines

✓ living outside urban centers
✓ lower socioeconomic status

There is a systematic gap in care, present across all programs and geographic areas.



Strategies to Enhance Vaccine 
Uptake in Patients With CKD

✓ Presumptive campaign
✓ Motivational interviewing
✓ Acknowledge side effects 

and benefits
✓ Designate vaccine 

champions
✓ Tailored education materials
✓ Reminder and recall systems

Zou et al, Am J Kidney Dis. 2025
Subramanian et al, Am J Kidney Dis. 2025

nearly 50% of survey responders were uncertain or 
misinformed about vaccine efficacy and safety in CKD






