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Abstract
Background: Patients receiving maintenance dialysis have elevated risks of vaccine-preventable infec-
tions and reduced vaccine immunogenicity due to uremia-associated immune dysfunction and repeated
healthcare exposure. Geographic variation in infectious burden influences vaccination strategy imple-

mentation.

Objective: To comprehensively review immunization procedures in adult dialysis patients, integrating
immunologic mechanisms, clinical effectiveness, global epidemiologic variation (temperate vs tropical

differences), and implementation practices.

Methods: Narrative synthesis of systematic reviews, clinical studies, and expert recommendations per-
taining to vaccine immunogenicity and clinical outcomes in chronic kidney disease and dialysis popula-

tions.

Results: Enhanced hepatitis B vaccine regimens improve seroprotection and survival. Combined influen-
za and pneumococcal vaccination are associated with reduced all-cause mortality in dialysis patients.
COVID-19 vaccination elicits robust humoral responses with acceptable safety profiles, though effective-
ness is lower than in healthy controls. Tropical regions face higher endemic burdens of hepatitis B and
year-round influenza, requiring context-adapted protocols. Implementation science suggests dialysis-unit

—based vaccination programs improve uptake and outcomes.
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Conclusion: Immunization in dialysis patients requires higher-dose regimens, booster strategies, and

context-specific adaptation to regional epidemiologic patterns. Dialysis facilities should adopt struc-

tured vaccination frameworks to reduce infection-related morbidity and mortality globally.
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Introduction

Infection is a leading contributor to morbidity and
mortality in patients with end-stage renal disease on
maintenance dialysis, owing to both intrinsic im-
mune dysfunction and repeated healthcare expo-
sure. Patients with chronic kidney disease exhibit
impaired antigen presentation, dysfunctional T- and
B-cell responses, and chronic inflammation, which
contribute to attenuated vaccine responses across
multiple vaccine types (1). Geographic differences
in infectious disease epidemiology further affect
vaccine strategies, particularly when comparing
temperate and tropical settings. This review synthe-
sizes current evidence on immunization in adult
dialysis patients, emphasizing both clinical efficacy

and global implementation differences.

Chronic kidney disease leads to immune dysregula-
tion characterized by impaired antigen presentation,
reduced naive T-cell populations, diminished B-cell
function, and chronic systemic inflammation, col-
lectively diminishing immune responses to vaccina-
tion. These perturbations explain observed reduc-
tions in seroconversion following vaccination
against hepatitis B, influenza, pneumococcus, and
SARS-CoV-2 in dialysis cohorts relative to healthy

controls.

Hepatitis B virus remains a significant risk in dialy-
sis units due to blood exposure. Dialysis patients
historically show a lower seroprotection rate than
healthy adults after standard hepatitis B virus vac-
cine dosing. High-dose or double-dose regimens

are recommended, with repeated boosters based on

anti-HBs titers due to waning immunity.

Evidence indicates vaccination is most effective
when given before dialysis initiation, likely due to
higher pre-dialysis immunocompetence. Despite
advances, many dialysis patients remain non-re-

sponders, highlighting ongoing challenges.

Annual inactivated influenza vaccination is recom-
mended for all adult dialysis patients (1). Many co-
hort studies show influenza vaccine administration
reduces influenza-related hospitalization and may
lower cardiovascular and all-cause mortality in

chronic kidney disease populations.

Prospective immunogenicity studies demonstrate
that standard-dose inactivated vaccines elicit ade-
quate humoral and cellular responses in dialysis
patients, though some cohorts have lower relative
antibody titers compared with healthy controls (2).
Repeated annual vaccination does not appear to im-
pair subsequent immune responses and may en-

hance protective responses.

Dialysis patients are at high risk for invasive pneu-
mococcal disease. Meta-analytic evidence supports
the effectiveness of pneumococcal vaccinations
(particularly when combined with influenza vac-
cination), showing reduced all-cause mortality and
cardiovascular events in vaccinated dialysis pa-
tients compared with unvaccinated individuals (3).
Recommendations include conjugate vaccines (e.g.,
PCV15 or PCV20) with appropriate polysaccharide

boosters.
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Dialysis patients suffered disproportionate morbidi-
ty and mortality during the COVID-19 pandemic.
Systematic reviews demonstrate that SARS-CoV-2
vaccination results in high immunogenicity rates
(~85%-90%) but lower antibody titers and more
rapid waning than in healthy cohorts (4). Safety
profiles in dialysis populations are similar to the
general population, with primarily benign injec-
tion-site and systemic reactions reported. Observa-
tional data support that vaccination reduces severe
COVID-19 outcomes, though ongoing booster

strategies are necessary given immune waning.

Recombinant Zoster Vaccine: Recommended for
adults >50 years, including dialysis patients, due to
increased risk of herpes zoster. Non-live recombi-
nant formulations are preferred given immunosup-

pression.

Tdap and Adult Boosters: tetanus-diphtheria-per-
tussis boosters and age-appropriate vaccines re-

main part of standard immunization schedules.

Hepatitis A: in tropical regions with higher enteric
disease prevalence, hepatitis A vaccination may be

more broadly indicated.

In temperate climates, influenza vaccination cam-
paigns are usually seasonal and timed before winter
months. In contrast, tropical regions may have less
predictable influenza activity, requiring more flexi-
ble vaccination schedules. Tropical low-resource
settings also face frequent cold-chain challenges,
limited access to serologic monitoring, and greater
background burdens of hepatitis B and enteric
pathogens, all of which influence vaccination strat-

egy planning and implementation.

Comparative temperate versus tropical vaccina-

tion contexts

Domain Temperate Tropical Settings
Settings

Influenza Winter peaks, | Year-round or bi-

seasonality predictable modal

Hepatitis B Low-moderate | Moderate-high

virus ende-

micity

Vaccine sup- | Generally sta- | May face intermit-

ply stability ble tent cold-chain is-

Sues

Enteric path- | Often endemic | High endemicity

ogens but lower adult | and exposure
(hepatitis A susceptibility

virus, etc.)

Serologic Widely availa- | Often limited by lab
monitoring ble infrastructure
access

Dialysis facilities are uniquely positioned to deliver
vaccinations effectively due to frequent patient
contact. Best practices include standing protocols,
regular assessment of vaccination status, integra-
tion of electronic reminders into health records, and
on-site vaccine availability. Studies show that phy-
sician and nurse vaccination recommendations sig-

nificantly impact patient vaccination rates.

Dialysis patients often represent medically and so-
cioeconomically vulnerable populations. Barriers
to vaccination include vaccine hesitancy, limited
healthcare access, and financial constraints. Poli-
cies that classify dialysis patients as high-priority
groups for adult immunization, improve vaccine
supply chains, and provide culturally competent

education can improve uptake and outcomes.

Key areas for future study include: optimization of
vaccine schedules and dosing specifically for dialy-
sis immunocompromise; longitudinal studies on
vaccine effectiveness against clinical endpoints;
evaluation of new vaccines (e.g., respiratory syn-
cytial virus - RSV) in dialysis cohorts and health
systems research on reducing disparities in vaccine

acCcCess.
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Conclusion

Immunization remains a cornerstone of preventive
care for adult dialysis patients. Enhanced vaccina-
tion doses, booster strategies, and context-adapted
schedules that account for temperate vs tropical
epidemiology can significantly reduce infec-
tion-related morbidity and mortality. Dialysis facil-
ities should adopt structured vaccination programs
and advocate for their patients within broader pub-

lic health frameworks.
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