Zurich Open Repository and
Archive

University of Zurich

University Library
Strickhofstrasse 39

CH-8057 Zurich

www.zora.uzh.ch

Year: 2023

Prevalence of SARS-CoV-2 infection and impact of vaccination in dialysis patients
over two years of the pandemic

Hitz, Paolo ; Pagnamenta, Alberto ; Pertusini, Laura ; Terrot, Tatiana ; Franzosi, Yves ; Bassi, Jessica ;
Silacci-Fregni, Chiara ; Gaia, Valeria ; Martinetti, Gladys ; Keller, Franco ; Berwert, Lorenzo ; Ogna, Valentina
Forni ; Lavorato-Hadjeres, Soraya ; Giunzioni, Davide ; D’Ermo, Andrea ; Valnegri, Alan ; Ferrari, Paolo ; Corti,
Davide ; Ceschi, Alessandro ; Cippa, Pietro ; Piccoli, Luca ; Giannini, Olivier

DOI: https://doi.org/10.1007/s40620-023-01754-1

Posted at the Zurich Open Repository and Archive, University of Zurich
ZORA URL: https://doi.org/10.5167/uzh-257600

Journal Article

Published Version

or e

The following work is licensed under a Creative Commons: Attribution 4.0 International (CC BY 4.0) License.

Originally published at:

Hitz, Paolo; Pagnamenta, Alberto; Pertusini, Laura; Terrot, Tatiana; Franzosi, Yves; Bassi, Jessica; Silacci-Fregni,
Chiara; Gaia, Valeria; Martinetti, Gladys; Keller, Franco; Berwert, Lorenzo; Ogna, Valentina Forni; Lavorato-
Hadjeres, Soraya; Giunzioni, Davide; D’Ermo, Andrea; Valnegri, Alan; Ferrari, Paolo; Corti, Davide; Ceschi,
Alessandro; Cippa, Pietro; Piccoli, Luca; Giannini, Olivier (2023). Prevalence of SARS-CoV-2 infection and impact
of vaccination in dialysis patients over two years of the pandemic. Journal of Nephrology, 36(9):2665-2667.
DOI: https://doi.org/10.1007/s40620-023-01754-1



Journal of Nephrology (2023) 36:2665-2667
https://doi.org/10.1007/540620-023-01754-1

RESEARCH LETTER

=

Check for
updates

Prevalence of SARS-CoV-2 infection and impact of vaccination
in dialysis patients over two years of the pandemic

Paolo Hitz' - Alberto Pagnamenta?3*. Laura Pertusini® - Tatiana Terrot? - Yves Franzosi? - Jessica Bassi® -
Chiara Silacci-Fregni® - Valeria Gaia’ - Gladys Martinetti’ - Franco Keller’ - Lorenzo Berwert>® .
Valentina Forni Ogna'~® - Soraya Lavorato-Hadjeres” - Davide Giunzioni® - Andrea D’Ermo° - Alan Valnegri® -

Paolo Ferrari'®'°. Davide Corti® - Alessandro Ceschi’?>'"12. Pietro Cippa'~® - Luca Piccoli® - Olivier Giannini

+1,8,13

Received: 19 May 2023 / Accepted: 31 July 2023 / Published online: 13 September 2023

© The Author(s) 2023

Dialysis patients were found to have a greater risk of severe
Coronavirus disease 2019 (COVID-19) course, but epide-
miological data and clinical outcome during the pandemic
in this population have been largely under-reported and often
discrepant. In this study we analyzed prevalence of SARS-
CoV-2 infection and the impact of vaccination on clinical
outcome in dialysis patients treated in the public multisite
hospital of Ticino region in Southern Switzerland during
the first two years of the COVID-19 pandemic (Fig. 1 and
Supplementary Information).

As of September 1, 2020, 165 patients (148 on hemodi-
alysis, 17 on peritoneal dialysis) were enrolled and prospec-
tively followed for 19 months. Of those patients, 150 were
already on dialysis treatment as of March 1, 2020, which
is considered the beginning of the pandemic outbreak in
Southern Switzerland, and their data were retrospectively
analyzed. None of the patients were treated with either nir-
matrelvir/ritonavir or tixagevimab-cilgavimab, while two
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patients received sotrovimab. During a 26-month obser-
vation period covering the first four pandemic waves, 67
SARS-CoV-2-positive cases were identified by reverse tran-
scriptase-polymerase chain reaction (RT-PCR) and serology
among 61 patients (56 were infected once, four twice, and
one patient was infected three times). The overall prevalence
of SARS-CoV-2 infections among 124 patients on dialysis
throughout the four pandemic waves was 44.4%, resulting
in an average annual prevalence of 20.5%. Eight percent of
patients were infected in the first wave, 14.3% in the second,
2.2% in the third, and 24.8% in the fourth wave. Infection
rate in the 112 hemodialysis patients was similar to that of
the 12 peritoneal dialysis patients (44.6% vs. 41.7%; p=0.8).
With the exception of antiplatelet therapy (OR=2.11,
p=0.047), no other sociodemographic or clinical features
were found as risk factors for SARS-CoV-2 infection.

A large number of patients (96.6%, n=144/149) adhered
to the COVID-19 vaccination campaign, which started in
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1-Mar-20 1-Sep-20 1-Mar-21 1-Nov-21 30-Apr-22
Pandemic First wave Second wave Third wave Fourth wave | Pre-vaccination | Post-vaccination
n % n % n % n % n % n % n %
Patients 124 100 150 100 154 100 136 100 121 100 149 100 121 100
Prevalence |Not infected 69 55.6 138 92 132 85.7 133 97.8 9N 75.2 119 79.9 90 74.4
Infected 55 44 4 12 8 22 14.3 3 2.2 30 24.8 30 201 31 256
Positive cases 67 100 12 100 22 100 3 100 30 100 35 100 32 100
No hospitalization 41 61.2 7 58.3 9 40.9 2 66.7 23 76.7 16 457 25 781
. . . |Hospitalization 26 38.8 5 4.7 13 59.1 1 333 7 23.3 19 54.3 7 219
posphalizalonll ot requiring O 12 179 2 167 3 136 1 333 6 20 6 17.1 6 188
Requiring O, 13 194 2 16.7 10 455 0 0 1 3.3 12 343 1 3.1
ICU admission 1 1.5 1 8.3 0 0 0 0 0 0 1 2.9 0 0.0
Death 3 11.5 0 0 3 231 0 0 0 0 3 15.8 0 0
Outcomes Home discharge 17 65.4 4 80 6 462 1 100 6 857 11 57.9 6 85.7
Convalescence/Rehab. 6 23.1 1 20 4 30.8 0 0 1 14.3 5 26.3 1 14.3]
Mortallty Alive 64 95.5 12 100 19 86.4 3 100 30 100 32 914 32 100
Dead 3 4.5 NA NA 3 13.6 0 0 0 0 3 8.6 0 0

Fig.1 Overview of prevalence and outcomes during the COVID-19
pandemic in dialysis patients. Shown are number (n) and percentage
(%) of patients and positive cases on maintenance dialysis through-
out the pandemic (first 26 months), the individual waves identified on

January 2021. Prevalence of SARS-CoV-2 infection did
not significantly change from the pre-vaccination phase
(20.1%, n=30/149) to the post-vaccination phase (25.6%,
n=31/121, p=0.28). Compared to the pre-vaccination
period, the post-vaccination was characterized by a lower
hospitalization rate (21.9% vs 54.3%; p=0.007), a shorter
length of stay (average 7.3 vs 17.6 days; range 2—46 vs 4-16;
p=0.06), a lower rate of patients requiring oxygen (3.1% vs
37.1%; p=0.001), a lower rate of admission to an intensive
care unit (ICU; 0% vs 2.9%; p=0.34) and lower mortality
related to COVID-19 (0% vs 8.6%; p=0.24).

To the best of our knowledge, this is the first analy-
sis of prevalence of SARS-CoV-2 infection in dialysis
patients that considers a more than two-year-long pan-
demic period. The different infection rates observed dur-
ing the four waves parallel the transmissibility of the
different SARS-CoV-2 variants, with the highest preva-
lence observed while Delta and Omicron lineages were
circulating [1]. Prevalence varied among different studies
and countries with values ranging from 0% to 37.6% and
with most authors assuming that infection rate in dialysis
patients could be considerably higher than that expected in
the general population, although comparison data between
the two populations in the same region is limited [2]. A
seroprevalence study was conducted by the Regional
Health Department on a representative cohort of the gen-
eral population of Canton Ticino estimating a cumulative
SARS-CoV-2 infection rate of 22.3% in May 2021 [3].
This rate was comparable to that calculated in our cohort
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COVID-19-related hospitalizations in the EOC hospital and the pre-
and post-vaccination periods. NA not applicable evaluation of mortal-
ity in the retrospective phase of the study (first wave)

in the same period (19.7%) and to the average annual esti-
mated seroprevalence (20.5%), although dialysis patients
were expected to have a higher infection risk due to their
vulnerability and to the frequent weekly accesses to the
hospital. Instead, our data supports the hypothesis that
most infections were acquired outside the hospital, likely
due to systematic screenings with triage of symptoms and
temperature, frequent PCR-testing even of subjects with
mild symptoms leading to rapid identification and isolation
of suspected cases, and strict application of distancing,
hygiene, and protection protocols, which helped reduce
the difference in SARS-CoV-2 infection rates between the
dialysis and the general population. Notably, peritoneal
dialysis patients, who could be considered more protected
because of their home-based treatment, showed an infec-
tion rate similar to that of hemodialysis patients.

Despite the almost total adherence to vaccination, no
reduction of SARS-CoV-2 infections was observed in the
post-vaccination period, as instead described by other stud-
ies [4]. Indeed, prevalence of SARS-CoV-2 infection in
our cohort was slightly higher (+5.5%) after vaccination,
consistent with the higher transmissibility of the Omicron
variant. The availability of mRNA COVID-19 vaccines has
largely reduced the rate of severe courses with, in particu-
lar, a lower rate of hospital admission and mortality when
compared to unvaccinated patients [4, 5]. This favorable
outcome was also observed in our cohort, which showed
after vaccination a marked reduction in hospitalization
rate (— 32.4%), length of stay (— 10.0 days), respiratory
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insufficiency requiring oxygen (— 34%), ICU admission
(= 2.9% reaching 0%), and COVID-19-related mortality
(— 8.6% reaching 0%).

Limitations of the study include the fact that it is single-
center and that the sample size is small in a peculiar health-
care context where dialysis patients are carefully attended to
thanks to substantial healthcare resources. This might have
led to a selection bias for which the small-size sample of
our cohort might not be representative of the entire target
population. Mortality and outcomes are potentially biased by
the selection of patients for this study, which excluded those
with low life expectancy. The main strength of this study is
the serological and clinical surveillance of the patients over
more than two years of the pandemic, with precise medi-
cal records permitting to define the cause of death, which
allowed us to accurately analyze prevalence, outcomes, and
effect of vaccination within each pandemic wave and the
pre- and post-vaccination periods.

In conclusion, the high prevalence of SARS-CoV-2 infec-
tion in dialysis patients did not differ from that of the general
population of Southern Switzerland. Although COVID-19
vaccines did not reduce the prevalence of SARS-CoV-2
infection, they largely decreased the rate of severe outcomes
in our dialysis cohort. However, considering that the differ-
ent variants do not have the same severity, and that patients
were differently managed in the various waves, the decrease
in hospitalization rate, length of stay, admission to ICU, and
mortality can not be attributed solely to vaccination.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40620-023-01754-1.
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