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Letter to the Editor

The effect of SARS-CoV-2 double vaccination on the outcomes
of hemodialysis patients with COVID-19: A meta-analysis

Dear Editor,

We read with great interest the article by Marra et al.' who
described the effectiveness of COVID-19 vaccines in immunocom-
promised patients. They showed that patients with solid organ
transplant, malignant diseases and inflammatory rheumatic dis-
eases had lower vaccine effectiveness compared to the controls.
Hemodialysis patients are another group of immunocompromised
patients. They have impaired innate and adaptive immune re-
sponses and have a higher baseline mortality and severity risk
following COVID-19 infection compared to the general popula-
tion.2 The uremic state in hemodialysis patients is associated
with a persistent inflammatory state and functional defects in im-
mune cell populations, correlating to premature immunological
aging.4

Patients on hemodialysis are also at greater risk of infection
with COVID-19 due to comorbidities, regular invasive procedures,
and inability to isolate during treatment.* While vaccination is one
of the most effective ways to protect against severity of COVID-
19, hemodialysis patients have a reduced immune response result-
ing in a lower seroconversion rate and lower antibody titers.>-6
Several studies have associated a higher antibody titer with im-
proved prognosis from COVID-19 infection, suggesting that higher
antibody titers have a protective effect.” Therefore, whether low
antibody titers in hemodialysis patients can effectively improve the
severity and mortality of COVID-19 in this population needs to be
further investigated.

To the best of our knowledge, there is no prior meta-analysis
describing the outcomes of hemodialysis patients infected with
COVID-19 after SARS-CoV-2 double vaccination. We perform here
the first meta-analysis in the literature to investigate the effects
of SARS-CoV-2 double vaccination on severity and mortality in
hemodialysis patients with COVID-19.

Scopus, PubMed, Embase, Cochrane Library databases, and
medRxiv were all searched electronically between December 1,
2019, and August 13, 2022. No limits on the publication, lan-
guage, or year were imposed. The following medical subject Head-
ing Terms (MeSH) and key words were used: ((coronavirus disease
2019 OR COVID-19 OR SARS-CoV-2) AND (vaccine OR vaccination
OR immunization OR immunization)) AND (ESRD OR ESKD OR dial-
ysis OR haemodialysis OR hemodialysis).

The followings were the inclusion criteria: (1) patients with
confirmed COVID-19; (2) Comparison of clinical outcomes between
hemodialysis patients who received two-dose vaccination with
those unvaccinated was reported. Following studies were excluded
(1) reviews, case reports, commentary letters, conference proceed-
ings, abstracts, and editorials; and (2) duplicated publications. We

https://doi.org/10.1016/j.jinf.2022.09.022

also extracted data on baseline characteristics of included studies
and participants, including first author’s name, year of publication,
country of origin, study design, age, gender, number of partici-
pants, types of vaccines, and outcomes of interest (mortality and
need for oxygen supplementation).

The statistical analysis was performed using statistical soft-
ware STATA (Stata Corporation, University of Texas, TX, USA). Di-
chotomous data were analyzed by using the odds ratio (OR) com-
puted using the Mantel Haenszel method (fixed or random mod-
els). Heterogeneity was assessed using the Cochran Q-statistic and
I2 tests. A P value of < 0.05 is considered to be statistically signif-
icant. The protocol for this meta-analysis is registered with PROS-
PERO (International Prospective Register of Systematic Reviews; no.
CRD42022355331).

Our search strategy identified a total of 6 studies.®~'> involving
6244 adult patients with COVID-19, including 3744 in the unvac-
cinated group and 1921 in the two-dose vaccination group, were
included in this meta-analysis. Baseline patient demographics and
disease characteristics are summarized in Table 1. Three studies
were from Europe, two from Japan and one from Chile. Three stud-
ies were prospective observational study. Some studies reported
both unadjusted and adjusted results in terms of mortality and
need for oxygen supplementation. Most studies used BNT162b2
vaccine. All studies were published in between 2021 and 2022
with different sample patient sizes that ranged from 26 to 1323
hemodialysis patients.

The meta-analysis of unadjusted results showed that hemodial-
ysis patients after second-dose vaccination was associated with a
decrease in mortality (OR = 0.35, 95%Cl: 0.15 to 0.81, P = 0.014;
12 = 878%) (Fig. 1A) and need for oxygen supplementation
(OR = 0.38, 95%CI: 0.22 to 0.67, P = 0.001; 12°=81.2%) (Fig. 1B)
compared to unvaccinated patients with hemodialysis. Moreover,
the meta-analysis of adjusted results indicated that second-dose
vaccination group was also associated with lower risk of mortal-
ity (OR = 0.43, 95%CI: 0.20 to 0.93, P = 0.031; >=81.6%) (Fig. 1C)
and need for oxygen supplementation (OR = 0.36, 95%Cl: 0.15 to
0.87, P = 0.023; 12 = 79.1%) (Fig. 1D) compared to unvaccinated
patients with hemodialysis.

In this study, we find that SARS-CoV-2 double vaccination in
hemodialysis patients is associated with a significant reduction of
overall mortality as well as need for oxygen supplementation.

While patients on hemodialysis having been demonstrated as
having a weaker immune response to vaccination compared to
the general population, the reduced morbidity and mortality of
hemodialysis patients with COVID-19 following SARS-CoV-2 vacci-
nation is likely due to the effective antibody response that is still
mounted.* The production of neutralizing antibodies to SARS-CoV-
2, while still lower than the response mounted by a healthy con-
trol, serve a sufficient protective role in reducing the severity of
disease and likelihood of overall mortality.”-°

0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Table 1

Characteristics of included studies.

Types of vaccines

Sample size

Study design

Unvaccinated

Age*

Second-dose

Age?

Country

Study

Male (%)

Male (%)

BNT162b2 or mRNA-1273
BNT162b2 or AZD1222

BNT162b2

1126
1323
1247
1260
26

Observational Cohort Study
Observational Cohort Study

100 (50)
622 (59)
639 (57)
819 (70)
10 (67)

NR

55 (44-64)
61 (53-72)
68.5 + 152

NR

251 (58)
117 (62)
79 (62)
61 (66)
8 (73)

NR

60 (50-72)
63 (52-73)
74.0 + 13.5

NR

United Kingdom
United Kingdom

France
Japan

Ashby® 2022 a

Ashby?® 2022 b
Espi'® 2021

Prospective observational study
Prospective observational study

Retrospective study

BNT162b2

Kikuchi'' 2022
Toda'? 2022

BNT162b2 mRNA COVID-19 vaccine or the mRNA-1273 COVID-19 vaccine

BNT162b2 and CoronaVac

65.9
NR

68.3
NR

Japan

1262

Prospective observational study

Chile

Torres' 2022

3 Age data presented as median (IQR) or mean (SD); NR: not reported.
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A
Study Unadjusted %
D OR(95%Cl)  Weight
Ashby a R 130 (0.46,367) 16.15
Ashby b — 0.41(022,0.75) 19.17
Kikuchi —_— 0.30(0.14,0.62) 18.31
Torres -— 0.10(0.07,0.16) 20.28
Toda —_— 0.11(0.01,2.31) 667
Espi ——— 0.61(0.35,1.10) 19.42
Overall (i-squared = 87.8%, p = 0.000) Av 0.35(0.15,0.81) 100.00
NOTE: Weights are from random effects m:mzm_w

01 1 100

B
Study Adjusted %
D OR(¥%Cl)  Weight
Ashby P —s— 093(0.56,1.54) 2230
Ashby b — 031(0.22,045) 24.44
Toda - 073(0.15,347) 885
Kikuchi —_— 020(0.12,032) 2249
Espi e 029(0.17,049) 2193
Overal (-squared = 81.2%, p = 0.000) Av 038 (0.22,067) 100.00
NOTE: Weights are from random effects analysis

12 1 833
C

Study Adjusted %

D OR (95% CI) Weight
Ashby a —_— 099(0.43,225) 2348
Ashby b —_— 012(005,030) 2241
Kikuchi —_— 036(0.14,092) 2165
Torres [ 066(061,0.71) 3246

Overall (-squared = 81.6%, p = 0.001) Av 0.43(0.20,093)  100.00

NOTE: Weights are from random effects analysis

05 1 20
D
Study Adjusted %
[} OR(95%Cl)  Weight
Ashby a P — 0.96 (0.44,2.08) 31.72
Ashby b —_— 022(0.10,0.47) 31.78
Kikuchi s 024(0.14,042) 3650

Overal (-squarea = 79 1%, p = 0008) Av 036(015,087) 10000

NOTE: Weights are from random effects analysis

1 1 10

Fig. 1A. Meta-analysis of unadjusted results of mortality in hemodialysis patients
after the second dose of vaccine compared to unvaccinated hemodialysis patients.

Beyond reduced morbidity and mortality, the improved prog-
nostic outcomes of hemodialysis patients with COVID-19 following
SARS-CoV-2 vaccination have added benefits as well. A reduced
need for oxygen supplementation may mitigate any disruptions
to patient’s hemodialysis schedule. Patients on hemodialysis have
scheduled periods each week to filter waste, toxins, electrolytes,
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and fluid. Disruptions in this schedule may lead to uremic symp-
toms, electrolyte abnormalities, and other sequelae that increase
the likelihood of hospitalization and mortality.'® The reduce need
for oxygen supplementation also benefits the quality of life of pa-
tients and increases their independence for their activities of daily
living.

While double vaccination has prognostic value in reducing over-
all mortality and need for oxygen supplementation, the newest
SARS-CoV-2 subvariants have demonstrated progressing neutral-
ization escape properties against not only immunization but also
prior infections by COVID-19." Furthermore, SARS-CoV-2 muta-
tions have even resulted in certain neutralizing monoclonal anti-
bodies specifically developed to treat COVID-19 infection as hav-
ing reduced efficacy leading to their removal from clinical prac-
tice guidelines.’® This continuing evolution of SARS-COV-2 rein-
forces the importance of having preventative and prophylactic op-
tions in particular to protect patients with a higher baseline mor-
tality and severity risk. A third mRNA vaccine dose has been shown
to significantly reduce the likelihood of symptomatic illness in an
outpatient setting, suggesting value in booster doses of SRS-CoV-2
vaccines.'” In addition, the development of bivalent vaccines that
targets both the newer Omicron sequence as well as the original
wildtype COVID-19 sequence may considerably mitigate the neu-
tralization escape properties being exhibited by the Omicron sub-
lineages.!®

Our study has several limitations that should be recognized.
The meta-analysis had a small sample size of six included stud-
ies, potentially leaving the results vulnerable to publication bias.
In addition, the results for both mortality and need for oxygen
therapy had significant heterogeneity (I2>75%). Furthermore, while
most studies included patients who solely received mRNA SARS-
CoV-2 vaccines, Torres et al. also included patients who received
a whole inactivated virus SARS-CoV-2 vaccine while Ashby et al.
also included patients who received an adenovirus-vectored SARS-
CoV-2 vaccine.>® The studies likely also had different dominant
SARS-CoV-2 variants of concern circulating during their investiga-
tion. Despite these limitations, our study is the first meta-analysis
in the literature to investigate the effect of SARS-CoV-2 double vac-
cination on the outcomes of hemodialysis patients with COVID-19.

In conclusion, two doses of SARS-CoV-2 vaccination is associ-
ated with reduced mortality and need for oxygen supplementa-
tion in hemodialysis patients with COVID-19. Additional research
is needed to provide a larger sample size and better understand
this association to provide insight on the value of booster doses of
SARS-CoV-2 vaccines.
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