Received: 17 November 2020 Revised: 16 February 2021 Accepted: 28 February 2021

DOI: 10.1111/tid.13600

ORIGINAL ARTICLE

WILEY

Kidney transplantation in the time of COVID-19: Dilemmas,
experiences, and perspectives

Marina P. Cristelli | Laila A. Viana | Ruan de A. Fernandes | Monica R. Nakamura |
Renato D. Foresto | Suelen B. Stopa Martins | Jacqueline F. L. Alvarazi |

Valeria C. Leite | Francisco R. de Oliveira | Vanessa A. Carneiro |

Daniel Wagner de C. L. Santos | Wilson F. Aguiar | Maria Lucia dos S. Vaz |

Helio Tedesco-Silva | José Medina-Pestana

Transplant Division, Hospital do Rim, Abstract

UNIFESP, Sao Paulo, Brazil

Correspondence

Marina Pontello Cristelli, Borges Lagoa, 960,
S3o Paulo, Brazil.

Email: ninacristelli@yahoo.com.br

Introduction: Hospital do Rim is a high-volume kidney transplant (KT) center located
in Sdo Paulo, a city with 12.2 million inhabitants. Over the last 18 years, we per-
formed 11436 KT, 70% of which from deceased donors. To mitigate the effects of
reduction in the number of transplants on the waiting list, sequential measures were
implemented when COVID-19 was declared pandemic.

Methods: The first step was to provide SARS-COV-2 RT-PCR testing for all sympto-
matic employees and patients and the compulsory use of personal protective equip-
ment in the hospital facilities. Living donor KT were postponed, and all deceased
donors and recipients were tested before the transplantation. The immunosuppres-
sive protocols were maintained, and telehealth strategies were developed.

Results: Among the 1013 employees, there were 214 cases of COVID-19, nine re-
quired ward hospitalization, and no deaths occurred. In 26%, the probable source of
contamination was occupational. From the first patient diagnosed with COVID-19
in 03/20/2020 till 10/21/2020, 523 deceased KT were performed, a 21% increase
compared with 2019, with no confirmed donor-derived SARS-CoV-2 infection. Four
patients were transplanted with a positive pretransplant SARS-CoV-2 test, but none
of them developed the disease. Overall, of 11875 KT followed in our center, 674
developed COVID-19. Among the hospitalized, 53% required mechanical ventilation,
and 45% required hemodialysis. Their overall mortality rate was 27.5%.

Conclusion: This experience shows the challenges that transplant centers faced as
the pandemic unfolded and illustrates the effectiveness of the sequential measures

implemented to provide a safe environment for transplantation.
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1 | INTRODUCTION

On March 11, 2020, roughly 3 months after the first confirmed case
in Hubei province, China, coronavirus disease (COVID-19) caused
by severe acute respiratory syndrome virus (SARS-CoV-2) was de-
clared a pandemic by the World Health Organization.1 In Brazil, the
first confirmed case was registered on February 26 in Sao Paulo. On
March 16, social distancing measures were adopted, with schools
and offices closed, followed by bars and restaurants. The first death
occurred on March 17.

Based on the early developments in the European region, it
was possible to anticipate the significant impact that the pandemic
would have in the local health-care system and, ultimately, in the
care of patients with chronic kidney disease. According to the data
from the Brazilian Dialysis Census, there are currently 133464
patients on chronic dialysis treatment, with an average annual in-
crease of 5587 patients in the last 10 years.? In 2019, there were
25163 were active in the waiting list for a kidney transplant. Of
them, 13194 were newly listings, and 6283 eventually received a
kidney transplant.®

The metropolitan region of Sado Paulo has around 12.2 million
inhabitants and over 9000 patients on the waiting list for a kidney
transplant. Hospital do Rim is a high-volume kidney transplant cen-
ter located in Sdo Paulo. During the last 18 years, we performed
11436 kidney transplants, an average of 70 kidney transplants per
month, 70% of which from deceased donors.* The present analysis
describes the sequential coordinated measures and outcomes that
were gradually implemented and perfected to mitigate the effects of

the pandemic on organ donation and transplantation.

2 | METHODS

This is an ongoing single-center observational prospective study. It
describes the timelines and details of the contingency plan instituted
in our center to reduce the negative impact of the COVID-19 pan-
demic on the transplant volume and quality. The outcome measures
were SARS-CoV-2 infection rates and outcomes among employees
and among patients either receiving a kidney transplant amid the
pandemic or on long-term follow-up. This analysis involves data ob-
tained from 01/13/2020 to 10/21/2020. This study was approved
by the local ethics committee (CAEE 35 321 020.9.0000.8098).
Informed consent was obtained from all employees and patients, but
waiver was granted for patients who died in other hospital.

3 | RESULTS

3.1 | Development of the COVID-19 contingency
plan

On January 13, 2020, the institution established the COVID-19 man-

aging committee and started to disseminate pedagogical actions on

concepts, forms of contamination, and institutional and community
behavior measures related to avoid virus spreading among employ-
ees and patients. The usual consent form, obtained before the kid-
ney transplant, was reviewed in order to incorporate information
regarding coronavirus.

The first and decisive step was taken on March 16, with SARS-
CoV-2 real-time polymerase chain-based (RT-PCR) testing for all
symptomatic employees and patients, with test results available
within 24 h. In parallel, personal protective equipment was made
available for employees and patients, for compulsory use whenever
within the hospital facilities, along with thorough temperature and
symptoms screening at the entrances of the building. Asymptomatic
employees with known positive contacts remained isolated for a pe-
riod recommended by the Brazilian Ministry of Health and did not
undergo testing. If any suspicious symptoms developed, that em-
ployee was subjected to RT-PCR.

Elective living donor kidney transplants were postponed since
March 28, and all deceased donors were tested for SARS-CoV-2
infection before organ recovery since April 6. No organ was re-
covered from donors before the RT-PCR result. In the face of a
positive result, organ harvesting was aborted, and the potential
deceased donor was discarded. A similar screening strategy was
implemented for all potential recipients since April 20, but not
until June 12, we were able to obtain the test result before the
transplant surgery. We decided to maintain our immunosuppres-
sive protocols, based on a single 3 mg/kg dose of antithymocyte
globulin induction followed by tacrolimus, prednisone, and aza-
thioprine/mycophenolate. In parallel, a centralized admission unit,
previously prepared to receive patients with suspected contagious
respiratory conditions (tuberculosis, HIN1, etc), was designated
for kidney transplant recipients with suspected COVID-19, and
all patients requiring elective admissions for other complications
were tested for SARS-CoV-2, regardless of symptoms. Telehealth
strategies were developed to educate, evaluate, and assist all kid-
ney transplant recipients in follow-up, reducing the number of in-

person outpatient visits.

3.2 | COVID-19 among employees

There were 220 (22%) out of 1013 employees diagnosed with
COVID-19 from the 03/08/2020 to 10/21/2020 (Figure 1). Of
them, 214 (97%) were confirmed by RT-PCR in nasopharyngeal
sample, and six cases had negative RT-PCR but respiratory symp-
toms, positive epidemiology, and chest tomography scan with ab-
normal findings compatible with viral pneumonia. In 56 (26%), the
probable source of contamination was occupational at our institu-
tion, mostly during the first weeks of the pandemic (Figure 2). The
median age (IQR) of the individuals was 37 (30-43) years; 68 (31%)
had overweight and 32 (15%) were obese; hypertension and diabe-
tes were present in 15 (7%) and 3 (1.4%) individuals, respectively.
The predominant symptomatology was headache (68%), myalgia
(67%), cough (57%), and fever (46%). Nine required hospitalization
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FIGURE 1 Cumulative number of COVID-19 cases among employees and kidney transplant recipients and in the general population of
the city of Sdo Paulo (x100). First employee diagnosed COVID-19 (+) on March 8, 2020. First patient diagnosed COVID-19 (+) on March 20,

2020

in ward, only one required oxygen supplementation, and all of
them showed full recovery and were discharged home. From these
220 individuals, 218 had already returned to work without sequels
at the time of this analysis.

3.3 | COVID-19 among kidney transplant
donors and recipients

3.3.1 | Deceased donor screening

From March 20 to October 21, the city of Sdo Paulo showed
an exponential increase in the number of confirmed COVID-19
cases (Figure 1).° During this period, there were 309 potential
donors yielding 100 effective donors (32%) in the local Organ
Procurement Organization region. From these 100, three (3%)
were discarded after confirmation of SARS-CoV-2 infection, be-
fore the organ recovery. As a result, there were no patients who
received organs from donors who had suffered the SARS-CoV-2

infection.
3.3.2 | COVID-19 among kidney transplant recipients
Of the 11875 kidney transplant recipients in follow-up, 674 de-

veloped COVID-19 (Figure 1, Table 1). The first kidney transplant
recipient was diagnosed with COVID-19 on 20th of March. In 299

(44%) cases, a close contact with a confirmed case was identified;
there were 49 nosocomial infections, and in the other 326 cases,
the precise source was not found, and acquisition was deemed
communitarian (Figure 3). Overall, 372 patients required hospi-
talizations, 58 in our hospital and 314 in 91 hospitals throughout
the country. Several therapies directed to COVID-19 were pre-
scribed to 383 (57%) patients (Table 1). None of them received
either remdesivir or tocilizumab. One patient received convales-
cent plasma in addition of azithromycin, steroids, and ivermectin.
Discontinuation of all immunosuppressive drugs except steroids
was necessary in 199 (29%) critically ill patients. From the hospi-
talized patients, 196 (53%) required mechanical ventilation, and
167 (45%) required hemodialysis. There were 173 deaths, result-
ing in an overall fatality rate of 27.5%. The fatality was 39% among
the 372 patients who required hospitalization, 84% among those
who required mechanical ventilation, and 85% when on mechani-
cal ventilation and hemodialysis. Acute allograft rejection was
diagnosed in one of four patients who completely discontinued
immunosuppression and underwent a kidney biopsy. Similarly,
acute cellular rejection was found in four of the 12 patients who
were kept on full immunosuppressive therapy and underwent a
kidney biopsy. One of the five patients who developed acute re-
jection was recently transplanted, having the diagnosis of SARS-
CoV-2 infection on the RT-PCR performed immediately before the
surgery. The other patients had more than one year of transplant
and were not sensitized. Three percent of the survivors returned

definitively to dialysis.
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FIGURE 2 Temporal distribution of the 220 cases of COVID-19 among employees, per epidemiological week, according the source of contagion

3.3.3 | COVID-19 in deceased donor kidney
transplants performed during the pandemic time

There were 882 potential recipients screened during the allocation
process. Of them, 31 tested positive, and only four were transplanted
because the test result was not available in time. Overall, 523 deceased
donor kidney transplants were performed during the pandemic time,
a 21% increase compared with the same period in 2019 (Figure 4).
The institutional immunosuppressive protocol was not preemptively
changed: all of them kept receiving methylprednisolone plus a single
3 mg/kg dose of rabbit antithymocyte globulin followed by tacrolimus,
prednisone, and either azathioprine or mycophenolate.

Of those 523 recipients discharged from the initial transplant
hospitalization, 24 developed COVID-19 (representing 3.5% of the
global cohort of patients with the disease; Table 1). All of them re-
ceived a deceased donor kidney transplant. Four (17%) were deemed
as nosocomial infections. Specific therapies directed to COVID-19
were used in 11 (46%) patients. Discontinuation of all immunosup-
pressive drugs except steroids was necessary in four (17%) critically
ill patients. Twenty (83%) individuals required hospitalization. From
the hospitalized, six (30%) needed mechanical ventilation, and seven

(35%) required dialysis. Coinfection was observed in seven (35%)

patients (cytomegalovirus infection in four, urinary tract infection in
three). There were three deaths, resulting in an overall fatality rate of
12.5%. From the survivors, two evolved with allograft loss.

Four of the 24 patients were transplanted with positive RT-PCR
for SARS-CoV-2 from the nasopharyngeal swab obtained immedi-
ately before surgery, but with delayed results. The respective values
of RT-PCR cycle old (Ct) were 27, 28, 17, and 27, suggesting a recent
infection instead of a previous event. At the time of the surgery, all
of them were asymptomatic, with no history of contact with a sus-
picious or confirmed case and with a normal thorax computerized
tomography. After transplantation, none of them developed the dis-
ease. All four patients were alive and with graft function 28 days
after the SARS-CoV-2 infection diagnosis and at the time this man-
uscript was prepared. Detailed information regarding these four pa-
tients is published elsewhere.®

3.3.4 | Living donor kidney transplants performed
during the pandemic time

The number of kidney transplants with living donors was reduced

from a monthly average of 28 to four procedures, resulting in
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TABLE 1 Characteristics of COVID-19 among the entire cohort
of 674 kidney transplant recipients (global) and among the 24
patients transplanted during the pandemic time (recent)

Global Recent
Variable n=674 n=24
Median age, years (IQR) 52 (42-60) 47 (42-55)
Male gender, n (%) 412 (61) 14 (58)
Source of acquisition, n (%)

Nosocomial 49 (7) 4(17)

Close contact with a confirmed case 299 (44) 15 (62)

Communitarian 326 (49) 5(21)
Any treatment directed to COVID-19, 383 (57) 11 (46)

n (%)
Azithromycin (+ another antibiotic) 155 (23) 4(17)
Azithromycin plus steroids 68 (10) 2(8)
(+ another antibiotic)

Azithromycin + hydroxychloroquine 53 (8) 1(4)

Steroids (+ another antibiotic) 28 (4) 2(8)

Hydroxychloroquine (+ another 7 (1) 1(4)

antibiotic)

Other antibiotics 72 (10) 0
Missing information 27 (4) 1(4)
Management of immunosuppression, n (%)

No changes 357 (53) 13 (54)

Complete suspension, except for 199 (29) 4(17)

steroids

Suspension of the antiproliferative 118 (18) 7 (29)

drug or calcineurin inhibitor
Need for hospitalization, n (%) 372 (55) 20 (83)

Mechanical ventilation 196 (53) 6 (30)

Need for dialysis 167 (45) 7 (35)
Fatality, n (%) 173 (27.5) 3(12.5)
Graft loss among the survivors, n (%) 17 (3) 2(8)

30 living transplants (Figure 4). Both donor and recipients were
screened before transplantation, with clinical evaluation, high-
resolution computerized tomography thorax scan, and RT-PCR for
SARS-CoV-2 within the 24 h preceding the procedure. None of those
30 living donor kidney transplant recipients discharged from the ini-

tial hospitalization developed SARS-CoV-2 infection.

4 | DISCUSSION

This experience substantiates the challenges and uncertainties that
transplant centers faced as the pandemic unfolded and illustrates
the effectiveness of the sequential measures implemented to pro-
vide a safe environment for organ donation and transplantation.
Ultimately, it was possible to maintain a high-volume transplant pro-
gram thanks to sequential measures implemented in each step of

the process and to coordinated interactions with other hospitals and

WILEY->°®

transplant centers. In this complex scenario, screening of all poten-
tial donors, all recipients of transplants and patients readmitted to
the hospital, and all health-care workers, with minimal or no symp-
toms, was decisive.

In the United States,” in European countries,®’ and in most
Brazilian centers,'® the COVID-19 pandemic has resulted in a neg-
ative impact on organ donation and transplant activity. The main-
tenance of the transplant program at our center was only possible
thanks to the set of strategies implemented. First, potential do-
nors, recipients, and symptomatic patients were screened, with
timely results for more appropriate decision making. The increase
in transplant activity was only possible thanks to coordination be-
tween hospital units so that intensive care unit beds in our kidney
transplant monographic center were not occupied with other SARS-
CoV-2-infected patients. Newly diagnosed patients with COVID-19
were transferred to other hospitals. In turn, our institution received
donors and recipients from other transplant centers with saturated
hospital occupancy.

Among the employees, the outcome of the educational mea-
sures was reasonable, based on the low (26%) local occupational
acquisition of the disease at the Hospital do Rim, that decreased
further as the pandemic evolved, with no further occurrences since
07/25/2020. The young age group and the low frequency of comor-
bidities possibly contributed to the mild presentation of the dis-
ease, low hospitalization rate, and absence of fatal events. Among
transplanted patients, however, lethality was high and comparable
to multicenter studies already published.'*** Most likely, this popu-
lation represents the opposite in terms of age group and comorbidi-
ties, in addition to the possible effect of immunosuppression on the
evolution of the disease. A specific concern, yet not resolved, was
whether the initial immunosuppressive intensity should be reduced
in case a kidney transplant recipient developed COVID-19 after
hospital discharge. We decided to maintain our immunosuppressive
protocol, which is composed of a 3 mg/kg single dose of thymo-
globulin, tacrolimus, prednisone, and mycophenolate/azathioprine,
reasoning that an initial reduced intensity regimen would eventually
lead to a higher incidence of acute rejection after hospital discharge.
Moreover, returning to the local community and increased mobility
due to scheduled visits at the transplant center would increase the
risk of SARS-CoV-2 infection. Eventually, the need for treatment of
acute rejection during this period could be associated with worse
COVID-19 outcomes.

In summary, daily, tireless, and concerted effort and determina-
tion of the health care professionals allowed the maintenance of the
kidney transplant program and provided guidance for many other
centers throughout the country. Consequently, the negative impact
of the pandemic on the treatment of patients with chronic kidney
disease could be reduced, maintaining the access to high-quality
treatment options, considering the already existing local challenges
and the anticipated shortage of supplies for dialysis.
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