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Introduction 

• Infection is among the leading causes of morbidity and mortality in
patients with underlying CKD, including those with kidney failure
treated by dialysis or transplantation.

• CKD results in a state of immunosuppression that is likely
multifactorial due to a combination of innate and adaptive immune
system dysfunction, chronic inflammation, endothelial cell
dysfunction, and uremia.

• The incidence of infection and infection-related hospitalizations has
been shown to increase as kidney function declines

• Risk for infection in transplant recipients is compounded by the need
for immunosuppressive agents



Points of vaccination

Transplant candidates and recipients are at increased risk of infectious complications
of vaccine‐preventable diseases

Vaccination status should be reviewed at the first transplant clinic visit

Vaccination status and implementation strategy should be reviewed once again at
the time the patient is listed for transplantation

Since the response to many vaccines is diminished in organ failure, transplant
candidates should be immunized early in the course of their disease.

Every effort should be made to ensure that transplant candidates and their
household members have completed the full complement of recommended
vaccinations prior to transplantation.

Vaccination during active treatment for rejection should be avoided

Recommendations made by national immunization advisory committees (for
example, the Advisory Committee on Immunization Practices [ACIP] in the United
States) for the general population should be followed.
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Inactivated vaccines can be safely administered pre and post‐transplant

Administer live vaccines such as MMR, and varicella vaccine prior to
transplantation

Emerging data on the safety of these vaccines in the post‐transplant 
setting for carefully selected pediatric transplant recipients

Close contacts of transplant patients can receive most routine live vaccines 
With the exception of small pox and oral polio vaccines

If a live‐attenuated vaccine was to be administered inadvertently to a transplant recipient, antiviral
therapy and subsequent revaccination with an inactivated influenza vaccine can be considered



Pre transplant vaccination

Ideally, vaccination for inactivated and live viral vaccination 
should be completed by 2 weeks and 4 weeks prior to
transplantation, respectively, if possible

Post transplant vaccination

Most centers restart vaccination at approximately 3‐6 months 
after transplantation when baseline immunosuppression levels 
are attained

Post transplant influenza vaccine 

Data suggest vaccination can be given as early as one month 
post‐transplant

Timing of vaccination



After adjusting for confounding factors, time since transplantation was not
associated with response to vaccination. No cases of rejection or severe adverse
events were detected in patients vaccinated within the first 6 months after
transplantation.
In conclusion, influenza vaccination within the first 6 months after transplantation is
as safe and immunogenic as vaccination thereafter. Thus, administration of the
influenza vaccine can be recommended as soon as 1 month after transplantation

Clin Microbiol Infect 2015; 21: 1040.e11–1040.e18



Influenza vaccines 

standard dose (15 μg per strain) vs high‐dose (60 μg per strain) trivalent vaccine 

quadrivalent formulations, which contain two A and two B strains

MF59‐adjuvanted

Live‐attenuated

Most immunogenicity and safety data available are with the standard‐dose 
trivalent vaccine which has a wide variability of antibody responses that range 
15%‐90%, but are all generally lower than responses in healthy controls

Influenza vaccine



• The ability to mount an immune response will be impacted by the
type and amount of immunosuppression after organ transplantation.

• Seroconversion should be documented by serologic assays where
available.

• A minimum of 4 weeks should elapse between vaccine administration

• Serology may not be an accurate measure of immunity in the post
transplant period, assays for cellular immunity

• Waning titers in the post‐transplant period are well documented



• Infection with influenza virus is associated with significantly high
morbidity and mortality in solid organ transplant (SOT) recipients.

• Patients receiving dialysis who develop influenza are at increased risk
for complications, including hospital admission and death.





Viral loads were significantly higher at presentation in patients who did 
not receive influenza vaccine in the same season as infection



• Importantly, no specific adverse events due to the influenza vaccine
have been reported in patients with CKD.

• Vaccination may be associated with the development of de novo anti-
HLA antibodies.

• Typically these are not donor specific and are generally not associated
with adverse outcomes





Cohet C, et al. BMJ Open 2016;6:e009264. 



adjuvant vaccinations, higher 
doses of antigen, or boosters





N Engl J Med 2014;371:635-45.







Cumulative percent of adult (18 years) patients with end-stage renal disease 
receiving dialysis immunized with influenza vaccine, by year



• Repeat vaccination, typically 4 to 8 weeks after the initial vaccine, is
another approach to improve responses to standard-dose vaccines in
transplant recipients and is commonly used in individuals needing
vaccination shortly after transplantation

• This approach is associated with a consistent but modest
improvement in seroconversion and seroprotective humoral
responses (10%-12% increase in seroprotection with the second
vaccine).
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Where possible, the use of either a booster strategy or
high-dose IIV may provide greater immunogenicity
benefit over a single standard-dose IIV in this highly
immunosuppressed population



Pneumococcal vaccine

23‐valent 
polysaccharide 

vaccine (PPSV23) 
• T‐cell independent response

13‐valent 
protein‐conjugated 

vaccine (PCV13)

• induce a T‐cell dependent response and may produce 
antibodies of higher avidity and also lead to formation of 
memory B cells



• Pneumonia is the second most common infection in the ESKD
population after bloodstream infections and is associated with
increased mortality and overall poor long term prognosis.

• Streptococcus pneumoniae remains the most common bacterial
pathogen isolated

• Recent data suggest the incidence of IPD in the SOT population is up
to 45-fold that of the general population with higher case fatality
rates



In this study, in which 52.4% of patients with IPD were KTRs, it was found that 85% of 
infections were attributable to a pneumococcal serotype included in the 23-valent 
pneumococcal polysaccharide vaccine (PPSV-23). The data revealed that only 23.8% of 
SOT recipients who developed IPD had been vaccinated with PPSV-23 in the last 5 
years.







Dosing Schedule for Pneumococcal Immunizations in Adult Patients 
With Kidney Disease
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Pneumococcal antibody concentrations in 45 kidneys transplant recipients 
pre- and four weeks post-vaccination with 13-valent conjugate pneumococcal 
vaccine. Median and interquartile range are given separately for 13 serotypes 
of capsular polysaccharides. All 13 pre and post pairs p>0.001. 



Immunization Recommendations for Adult Patients with Kidney Disease
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