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Abstract

Introduction: Kidney transplantation is the treatment of choice for end-stage renal disease (ESRD). Since March 2020, transplant 
activity in Mexico has been affected due to the COVID-19 pandemic. Objective: The aim of the study was to determine the impact 
on mortality of patients on the waiting list (WL) for cadaveric donor kidney transplantation in a referral hospital in Yucatán, due to 
suspension of activities due to the pandemic. Material and methods: Patients over 18 years of age on the waiting list for kidney 
transplantation at this hospital. In the event of a patient’s death, the cause was investigated, especially if it was associated with 
COVID-19. A two-tailed p ≤ 0.05 was considered significant in all analyzes. Results: The odds ratio (OR) of death from COVID-19 
in a patient with ESRD in the WL in 2020 was OR = 5.04 (95% CI: 1.65-7.14, p = 0.023). The OR of dying with ESRD in the WL 
with a delay in the follow-up visits was OR = 6.59 (95% CI: 2.7-16.28, p = 0.008). Conclusion: The probability of death of a patient 
with ESRD with delayed follow-up visits and transplant retention is statistically higher than the probability of death from COVID-19.
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Resumen

Introducción: El trasplante renal es el tratamiento de elección de la enfermedad renal en etapa terminal (ERT). Desde marzo 
de 2020, la actividad de trasplantes en México se ha visto afectada debido a la pandemia de COVID-19. Objetivo: Determinar 
el impacto en la mortalidad de pacientes en lista de espera (LE) para trasplante renal de donante cadavérico en un hospital de 
referencia en Yucatán, por suspensión de actividades debido a la pandemia. Material y métodos: Pacientes > 18 años en LE 
para trasplante renal en este hospital. En caso de muerte de un paciente, se investigó la causa, especialmente si estaba aso-
ciada a COVID-19. Un valor de p de dos colas ≤ 0.05 se consideró significativo en todos los análisis. Resultados: La razón de 
probabilidad de muerte por COVID-19 en un paciente con ERT en la LE en 2020 fue OR = 5.04 (IC 95%: 1.65-7.14,  
p = 0.023). La razón de probabilidad de morir con ERT en la LE con retraso en las consultas de seguimiento fue de OR = 6.59 
(IC 95%: 2.7-16.28, p = 0.008). Conclusión: La probabilidad de muerte de un paciente con ERT en la LE con retraso en las 
consultas de seguimiento y retención del trasplante es estadísticamente más alta que la probabilidad de muerte por COVID-19.

Palabras clave: COVID-19. Enfermedad renal crónica terminal. Trasplante renal. Mortalidad de lista de espera.
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Introduction

Transplant activity in Mexico is coordinated centrally 
and close to 3000 renal transplants that are performed 
across the country, with over 550 brain-dead organ 
donors every year1. Kidney transplantation represents 
the treatment of choice for patients with end-stage 
renal disease (ESRD) but, worldwide, organ availabil-
ity has decreased significantly, directly, or indirectly 
associated with the severe acute respiratory syn-
drome coronavirus pandemic 2 (SARS-CoV-2)2-4.

The pandemic has limited the access for patients 
with kidney disease to continue with the transplant 
protocol; by health policies and the fear of contagion 
and its consequences, reason why they have stopped 
going to their medical units. This, together with the 
level of kidney damage and the crisis derived from the 
lack of donors, has contributed to ineffective control 
and monitoring culminating in accelerated organic de-
terioration leading to death. It should be kept in mind 
that during outbreaks, medical staff and health-care 
capacity might be inadequate if massive widespread 
occurs, and this will adversely affect the quality of 
patient care5.

A study conducted in Spain reported that the aver-
age number of transplants performed in 2019 de-
creased considerably in the first months of 20206. In 
Mexico, organ procurement surgeries have been se-
verely affected as of the second quarter (Q2) of 2020, 
with zero multi-organ donations throughout the coun-
try. On the ongoing months until December (Q2-Q4), 
51 multiple organ donations were performed, 88% 
less than the previous year with 433.

The state of Yucatan was not the exception in this 
struggle; during 2020, only two brain-dead organ do-
nors procurement surgeries were done, while on a 
yearly basis are performed 9-20. Regarding living do-
nor kidney transplantation, it has also been halted at 
almost all centers and a limited number of units have 
been able to resume some activity7.

There are different reasons that explain the de-
crease in donation and transplantation activities dur-
ing the outbreak. In the context of an overwhelmed 
health-care system, there has also been a decline in 
the number of elective admissions to the hospital. The 
logistical problems are frequent, either associated 
with restricted mobility of health teams6 or due to the 
restriction of outpatient medical control with the con-
sequent delay in medical care.

Nowadays, technological improvements make it 
easier to reach patients at home through telemedicine 
practices aided by cellphones, smartphone apps, vid-
eo calls, and smartwatch apps.

Considering that most ESRD patients are at high 
risk of developing severe COVID-19, remote follow-up 
access methods will help patients follow-up5. Patients 
who may not efficiently use these technologies can 
be followed by phone, and in case of drug changes 
or laboratory tests, patients should come to the hos-
pital with appropriate precautions.

Managing kidney transplant recipients require a sus-
tainable infrastructure that can provide reliable medical 
care both before and after transplantation. COVID-19 
pandemic has disrupted transplantation processes, 
leading a decrease in the number of transplant proce-
dures, and resulted in changes in the practice of control 
and follow-up before and after transplantation8.

The impact of the pandemic has been noted in pa-
tient care, transplant centers, and national and local 
health policies8. The increase in mortality on the wait-
ing list (WL) has become a consequence of the pan-
demic6 that will continue to have a negative effect long 
after the pandemic has subsided. This situation should 
be an alert that result in the protection of patients 
more effectively and devise rational policies for trans-
plant decisions and establishing a strong health 
system8.

For all of the above, the aim of the study was to 
determine the mortality of patients on the WL for renal 
transplantation with a cadaveric donor in a third-level 
referral hospital of medical care in the state of Yu-
catan, Mexico. The purpose was to demonstrate the 
impact derived from the suspension of activities as-
sociated with the care of kidney disease, as well as 
to compare the risk-benefit of accessing a kidney 
transplant, in the context of the pandemic, with re-
maining on the WL without medical follow-up.

Materials and methods

A retrospective study was carried out with patients 
under a kidney transplant protocol from a tertiary hos-
pital in the state of Yucatan, Mexico and who died. 
Data from February 2019 to March 2021 were 
analyzed.

Patients ≥ 18 years of age, who were on the national 
computer system WL and who were contacted by tele-
phone were included in the study. The variables in-
cluded were sex, age, body mass index (BMI), blood 
type, duration of renal replacement therapy (RRT),  
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etiology of chronic kidney disease, and comorbidities. 
Patients who died in the aforementioned period were 
considered. As a cause of death, COVID-19, complica-
tions typical of kidney disease, acute myocardial infarc-
tion (AMI), and other causes were considered.

The information was divided into two periods, from 
February 2019 to February 2020, and from March 
2020 to March 2021. The mortality data from both 
periods were compared with each other considering 
those from 2019-2020 as patients with medical care 
comprehensive and 2020-2021 as patients with delay 
in their medical care.

Descriptive statistics were performed with mea-
sures of central tendency and dispersion. The data 
were presented in means ± SD and percentages, 
according to the type of variables. Kaplan-Meier 
analysis was performed to compare the number of 
deaths between both periods. p ≤ 0.05 was con-
sidered statistically significant; a systematic error 
(SE) ≤ 0.05 was considered clinical significance. 
Odds ratio (OR) between death from COVID-19 and 
death from complications derived from underlying 
kidney disease, AMI, and other causes was calcu-
lated. In addition, the OR was calculated between 
deaths before the pandemic (those who underwent 
medical follow-up, according to the WL protocol) 
and those that occurred during the pandemic, that 
is, those who were delayed in their medical care 
due to the restriction admission to any of the areas 
of the hospital involved with their comprehensive 
treatment.

Results

Of the 333 patients included in the National Com-
puter System a total of 144 were excluded because 
the phone number was incorrect or inactive. Of the 
189 patients contacted, 50 deaths were reported, 13 
between February 2019 and 2020 and 37 between 
March 2020 and 2021 (Fig. 1).

Demographic and clinical characteristics are de-
scribed in table 1. Patients death mean age was 
48.5 ± 11.4 years, 66% were men, with a BMI of 
26.7 ± 4.8 (Fig. 2), and 76% on blood group 0 list, with 
diabetes and hypertension as the main cause of 
ESRD, with 4.6 ± 2.6 years on RRT, most on perito-
neal dialysis (64%). Comorbidities were frequent, as 
shown in table 2.

About 74% of the deaths occurred during COVID-19 
pandemic, but only 18% where directly related to 
SARS-CoV-2 infection; the majority was associated to 

SiRNT
(as of March 31, 2021)

WL
(n = 333) Patients not

contacted
(n = 144)

Patients conctacted
(n = 189)

Deaths
(n = 50)

Living patients
(n = 135)

Feb 2019-Feb 2020
Deaths (n = 13)

Mar 2020-Mar 2021
Deaths (n = 37)

From COVID
(n = 9)

Other 
(n = 28)

Figure 1. Flow chart of patients anlyzed from the national computer 
system.The flow chart shows the selection procedure for patients 
admitted to the study. Many patients could not be reached by phone, 
making it difficult to track their outcome.

Table 1. Baseline characteristics of deceased patients on the 
kidney transplant waiting list

Variables Descriptive data

Age (years) 48.56 ± 11.42

Weight (kg) 68.44 ± 16.18

Height (m) 1.57 ± 0.1

Body mass index (kg/m2) 26.73 ± 4.82

Duration of renal replacement therapy (years) 4.6 ± 2.6

Sex
Men
Women

66%
34%

Blood Group
0
A
B

76%
20%
4%

Renal Replacement Therapy modality
Hemodialysis
Peritoneal dialysis

36%
64%

Cause of chronic kidney disease
Hypertension
Diabetes mellitus
Nephrolithiasis
Polycystic Kidney Disease

28%
34%
2%
8%

Numerical variables are expressed as means with their standard deviation  
(± SD); qualitative variables are expressed as a percentage. The data correspond to a 
sample of 50 deceased patients.

non-COVID-19 causes. Most deaths occurred during 
the pandemic, they were attributed in 68% of the 
cases due to delay in follow-up clinic visits.
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Table 2. Distribution of comorbidities identified in deceased 
patients on the kidney transplant waiting list

Comorbidities Percentage

Hypertension 60

Diabetes mellitus 42

Nephrolithiasis 2

Ischemic heart disease 6

Depression 2

Anemia 10

Hyperparathyroidism 8

Dyslipidemia 6

Number of comorbidities
1
2
3
≥ 4

52
30
14
2

22%

50%

16%

4%
2% 6%

Normal weight (BMI 18.5-24.9)

Overweight (BMI 25-29.9)

Obesity Class I (BMI 30-34.9)

Obesity Class II (BMI 35-39.9)

Obesity Class III (BMI = > 40)

Underweight (BMI < 18.5)

Figure 2. Distribution by body mass index (BMI). 50% of the patients 
were classified as overweight; this must be studied to determine as an 
independent risk factor for developing severe COVID. 

COVID-19-related death risk for an ESRD patient on 
the WL in 2020 was OR = 5.04 (IC 95%: 1.65-7.14; 
p = 0.023). The OR between death for an ESRD pa-
tient on the WL and delay in follow-up clinic visits was 
6.59 (IC 95%: 2.7-16.2; p = 0.008). OR for others vari-
ables is shown in table 3.

Finally, figure 3 shows the cumulative survival rate 
of ESRD patients on WL for kidney transplantation, 
whether or not they had delayed medical care during 
the pandemic (Fig. 3).

Discussion

During 1Q 2020, there was a reasonable fear as to 
whether already immune compromised transplanted 
population had an increased risk of severe SARS-
CoV-2 or death development, which resulted in many 
transplant societies and regulatory agencies recom-
mended temporary suspension of transplant activity. 
Mexico published their own on March 17, 2020 with 
very similar policies9-11.

However, during the following months and the 
emerging knowledge regarding the clinical course in 
transplanted population, where apparently no worse 
prognosis developed, led to reconsideration of the 
measures taken. On June 2020, Mexico published a 
reactivation plan, which included chest CT and PCR 
screening. Unfortunately, the recovery of donation 
and transplants programs in the country was poor, 
unlike those reported in the US or Spain12-14.

This disparity may correspond to the fact that the 
reality in emerging countries is very different from that 
of the first world. Kute et al.15 mention several possible 
obstacles that may affect the management of pan-
demic outbreaks and the reactivation of transplant 
programs: limitations in protective equipment; high 
prevalence of asymptomatic infections; availability of 
reverse transcription polymerase chain reaction tests; 
isolation rooms and beds in intensive care units; func-
tions duplicity in healthcare workers; the constant 
changing dynamics and waves of this pandemic; and, 
ultimately, the pressure on the already overwhelmed 
health-care system.

Despite these considerations, doubts raised as to 
whether recommendations for temporary suspensions 
of transplant activity were the best way to act in our 
country. The need for scientific evidence to support 
reactivation became a priority.

The endpoint of this study showed a 19.5% of mor-
tality rate in ESRD patients on the WL for kidney 
transplantation during the last pandemic year, in com-
parison with a 6.8% mortality rate noted in 2019. 
A significant increase on the death risk developed.

One might question whether the deaths were sec-
ondary to COVID infection; however, only a quarter of 
them were directly associated to it. Most deaths were 
due to delay in medical care because of loss in follow-
up clinic visits and lack of access to kidney 
transplantation.

The most relevant factor revealed that the risk of 
death because of SARS-CoV-2 infection is lower than 
the risk of death if the patient remains on the WL and 
is not transplanted. We suggest reconsidering the ad-
opted measures in our country at the beginning of the 
pandemic and reactivate all transplantation programs.
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Figure 3. Survival before and during the pandemic. The figure shows 
a comparison between the deaths on the waiting list for kidney trans-
plants that occurred before and during the pandemic. (From February 
2019 to February 2020, blue line; from March 2020 to March 2021, red 
line). There was an increase in patients who died during the pandemic 
due to the temporary suspension of health services because follow-
up visits and transplantation were not considered a priority, such as 
COVID management. This policy was adopted as a measure to pre-
vent infections caused by SARS-CoV-2 in vulnerable patient groups.  

Table 3. Comparison of the OR of death from delay in medical care and death from COVID‑19

OR CI95% p

Lower limit Upper limit

OR of death from COVID‑19 5.04 1.65 7.14 0.023

OR of death due to delay in medical attention* 6.59 2.7 16.28 0.008

OR of death due to complications associated with 
chronic kidney disease and hypertension

5.78 0.65 51.237 0.086

OR of death due to complications associated with 
chronic kidney disease and diabetes mellitus

3.81 0.6 24.5 0.067

OR of death due to complications associated with 
chronic kidney disease and ischemic heart disease

0.93 0.85 1.010 0.446 (SE 0.037)

OR of death due to complications associated with 
chronic kidney disease and dyslipidemia

0.38 0.39 3.72 0.41

OR of not dying due to anemia 0.89 0.79 0.99 0.313 (SE 0.041)

OR of not dying due to hyperparathyroidism 0.9 0.82 0.99 0.373 (SE 0.039)

OR of dying from the etiology of chronic kidney 
disease (nephrolithiasis)

0.98 0.93 1.023 0.67 (SE† 0.033)

*The concept of delay in medical care was operationally defined as the period between March 2020 and March 2021 (during the pandemic), which was characterized by the temporary 
suspension of comprehensive medical care provided to patients with chronic kidney disease who require transplantation, which were on the national computer system waiting list.
†Systemic error.
The ES ≤ 0.05 means that the clinical phenomenon occurs, although statistically it is not possible to confirm it, probably due to the sample size.
OR: odds ratio

Miller et al.16 reported a rise in kidney WL mortality 
in the United States (adjusted hazard ratio [aHR], 1.37; 

95% CI: 1.23-1.52), especially during the he first 
10 weeks after the declaration of a national emer-
gency. Mortality was not significantly for liver, pan-
creas, lung, and heart. They also hypothesized that 
the mortality rate increase may be due to delays in 
transplants.

Understanding the reasons for higher waitlist mor-
tality among kidney candidates will require continued 
study. Social distancing may have been more chal-
lenging for kidney transplant candidates undergoing 
in-center dialysis.

Case series published in the United States with 
more than 400 solid organ transplant recipients have 
provided information on the clinical presentation of 
COVID-19 in this population, with mortality in the 
range of 6-30%17.

Clarke et al.18 analyzed a cohort of 1 433 patients 
with end-stage kidney disease, resulting that 
COVID-19 infection was more commonly diagnosed 
in the waitlist patients (p = 0.001), than on transplant 
population.

Pereira et al.19 reported a series of 90 solid organ 
transplant recipients with COVID-19 with the following 
symptoms: fever (70%), cough (59%), and dyspnea 
(43%); 76% required hospitalization and 35% mechan-
ical ventilation. Overall mortality was 18%. Mexican 
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regulatory agencies statistics as of December 21, 
2020, reported 232 suspected and or confirmed 
COVID-19 cases in kidney transplant recipients, with 
64 deaths (overall 27%)20.

The decrease in transplant activity was not only ob-
served in Mexico. Most transplant centers worldwide 
temporarily reduced the number of procedures early in 
the pandemic but did not stopped as in Mexico21-23.

At the end of March 2020, a U.S. survey of 88 trans-
plant institutions reported that 71% had temporarily 
stopped living donor kidney transplantation and 84% 
had implemented restrictions on deceased donor kid-
ney transplantation9.

Another report informed productivity reductions of 
51% and 90% in solid organ transplantation proce-
dures in the US and France24. However, at the end of 
2020, the activity recovered close to that reached in 
the previous years; organ donation from deceased 
donors in the United States increased 6% over 2019. 
Deceased donor transplantation briefly fell approxi-
mately 50% in early April before returning to a more 
consistent baseline in late May. Living donor trans-
plants decreased 22.6%13.

The negative impact on multi-organ donation in 
Spain was mostly affected during the March-May 
2020 period, coinciding with the worst months of the 
pandemic. However, according to ONT reports these 
have recovered to levels close to those registered in 
201914, based on a staggered recovery, contrary to 
what was observed in Mexico, where activity came to 
an abrupt halt in March and so far, the its recovery 
has been very limited.

Mexico continues to be on the list of countries with high 
transmissibility for SARS-CoV-225. In addition to this, the 
vast majority of first and second level care hospitals (do-
nor recruitment centers) as well as third level and high 
specialty hospitals (transplantation centers) had the need 
to use their health-care resource converted into COVID 
units, severely affecting activity in the whole country, in 
terms of transplantation. It is necessary to review the 
public policy for the management of the pandemic, so 
that high specialty hospitals continue their transplanta-
tion activity, while other lower-level hospitals continue the 
care for COVID-19 patients. It is vital to adopt mitigation 
strategies such as donor screening, resource planning, 
and a staged approach to transplant volume consider-
ations as local resource issues demand.

The management of immunosuppression in trans-
plant patients with COVID-19 is not well defined. Cur-
rent recommendations are based on reducing 
immunosuppression according to the severity, 

beginning with suspension of antiproliferatives and 
continue with calcineurin inhibitors, while steroids are 
not discontinued.

The use of any therapy for COVID-19, such as chlo-
roquine, azithromycin, remdesivir, favipiravir, tocili-
zumab, convalescent plasma, and among others, 
should be used cautiously, based on the available 
evidence at least for the general population and taking 
into account peculiarities of the transplanted patient 
and possible drug interactions26.

Conclusions

This study aims to help quantify the negative impact 
of the COVID-19 pandemic on ESRD patients on the 
WL at a hospital in Yucatán, Mexico and serves as a 
good example of the devastating impact on withholding 
organ harvesting and renal transplantation activity.

The death OR for an ESRD patient on the WL with 
delay in follow-up clinic visits and transplantation with-
hold is statistically higher than COVID-19 death OR.

The risk of dying due to lack of prompt access to 
transplantation is way much higher than the presumed 
risk of dying from COVID, so we hope that these find-
ings can help inform new policies and specific service 
strategies to bring transplant activity back to previous 
rates.

Funding

This research did not receive any funding.

Conflicts of interest

The authors declare no conflicts of interest.

Ethical disclosures

Protection of human and animal subjects. The 
authors declare that no experiments were performed 
on humans or animals for this study.

Confidentiality of data. The authors declare that 
they have followed the protocols of their work center 
on the publication of patient data.

Right to privacy and informed consent. The au-
thors declare that no patient data appear in this article.

References
 1. Dib-Kuri A, Aburto-Morales S, Espinosa-Álvarez A, Sánchez-Ramírez O. 

Trasplantes de órganos y tejidos en México. Rev Invest Clín. 2005;57: 
163-9.



J. Martínez-Ulloa-Torres et al. Renal transplant activity in COVID era

513

 2. Bentata Y. Organ shortage: major or minor impact of the COVID-19 
pandemic? Exp Clin Transplant. 2021;19:624-6.

 3. Khairallah P, Aggarwal N, Awan AA, Vangala C, Airy M, Pan JS, et al. 
The impact of COVID-19 on kidney transplantation and the kidney trans-
plant recipient-one year into the pandemic. Transpl Int. 2021;34:612-21.

 4. Lentine KL, Mannon RB, Josephson MA. Practicing with uncertainty: 
kidney transplantation during the COVID-19 pandemic. Am J Kidney Dis. 
2021;77:777-85.

 5. Ulu S, Gungor O, Oguz EG, Hasbal NB, Turgut D, Arici M. COVID-19: 
a novel menace for the practice of nephrology and how to manage it with 
minor devastation? Ren Fail. 2020;42:710-25.

 6. Domínguez-Gil B, Coll E, Fernández-Ruiz M, Corral E, Del Río F, Zara-
goza R, et al. COVID-19 in Spain: transplantation in the midst of the 
pandemic. Am J Transplant. 2020;20:2593-8.

 7. Donación Y Trasplantes En México Reporte Anual 2020. Mexico: Centro 
Nacional de Trasplantes; 2020. Available from: https://www.gob.mx/cms/
uploads/attachment/file/606061/Presentacion_anual_2020pdf [Last ac-
cessed on 2021 Sep 01].

 8. Alasfar S, Avery RK. The impact of COVID-19 on kidney transplantation. 
Nat Rev Nephrol. 2020;16:568-9.

 9. Boyarsky BJ, Po-Yu Chiang T, Werbel WA, Durand CM, Avery RK, 
Getsin SN, et al. Early impact of COVID-19 on transplant center practices 
and policies in the United States. Am J Transplant. 2020;20:1809-18.

 10. Ahmed O, Brockmeier D, Lee K, Chapman WC, Doyle MB. Organ dona-
tion during the COVID-19 pandemic. Am J Transplant. 2020;20:3081-8.

 11. Centro Nacional de Trasplantes. Recomendaciones Al Subsistema Na-
cional De Donación Y Trasplantes Sobre La Infección Asociada Al 
SARS-COV-2 (COVID-19). Available from: https://www.gob.mx/cenatra/
articulos/recomendaciones-al-subsistema-nacional-de-donacion-y-tras-
plantes-sobre-la-infeccion-asociada-al-sars-cov-2-covid-19-238147 [Last 
accessed on 2021 Sep 01].

 12. Nair V, Jandovitz N, Hirsch JS, Nair G, Abate M, Bhaskaran M, et al. 
COVID-19 in kidney transplant recipients. Am J Transplant. 2020;20: 
1819-25.

 13. National Data-OPTN; 2020. Available from: https://optn.transplant.hrsa.
gov/data/view-data-reports/national-data [Last accessed on 
2021 Sep 01].

 14. Páginas-Memorias; 2020. Available from: https://www.ont.es/infesp/Pa-
ginas/Memorias.aspx [Last accessed on 2021 Sep 01].

 15. Kute V, Ramesh V, Shroff S, Prasad N, Guleria S, Prakash J, et al. 
Benefit to few versus risk to many: an ethical dilemma during Coronavi-
rus disease 2019 pandemic for deceased-donor organ transplant in a 
resource-limited developing country. Exp Clin Transplant. 2021;19:1-7.

 16. Miller J, Wey A, Musgrove D, Ahn YS, Hart A, Kasiske BL, et al. Morta-
lity among solid organ waitlist candidates during COVID-19 in the United 
States. Am J Transplant. 2021;21:2262-8.

 17. Kates, OS, Haydel BM, Florman SS, Rana MM, et al. Coronavirus Di-
sease 2019 in Solid Organ Transplant: A Multicenter Cohort Study. Clin 
Infect Dis. 2021 Dec 6;73(11):e4090-e4099. doi: 10.1093/cid/ciaa1097. 
PMID: 32766815; PMCID: PMC7454362.

 18. Clarke C, Lucisano G, Prendecki M, Gleeson S, Martin P, Ali M, et al. 
Informing the risk of kidney transplantation versus remaining on the wait-
list in the coronavirus disease 2019 era. Kidney Int Rep. 2021;6: 
46-55.

 19. Pereira MR, Mohan S, Cohen DJ, Husain SA, Dube GK, Ratner LE, et al. 
COVID-19 in solid organ transplant recipients: initial report from the US 
epicenter. Am J Transplant. 2020;20:1800-8.

 20. CENATRA. Casos Reportados Con COVID-19 en Personas Receptoras 
de Trasplante. Mexico: CENATRA; 2020. Available from: https://www.
cenatra.gob.mx/rnt/temp/202012142122560.Tabla_casos_CO-
VID-19_20-12-14.pdf [Last accessed on 2021 Sep 01].

 21. De Vries AP, Alwayn IP, Hoek RA, van den Berg AP, Ultee FC, Vogelaar SM, 
et al. Immediate impact of COVID-19 on transplant activity in the Nether-
lands. Transpl Immunol. 2020;61:101304.

 22. García VD, Pêgo-Fernandes PM. Organ transplantation and COVID-19. 
Sao Paulo Med J. 2021;139:301-4.

 23. Manara AR, Mumford L, Callaghan CJ, Ravanan R, Gardiner D. Donation 
and transplantation activity in the UK during the COVID-19 lockdown. 
Lancet. 2020;396:465-6.

 24. Loupy A, Aubert O, Reese PP, Bastien O, Bayer F, Jacquelinet C. Organ 
procurement and transplantation during the COVID-19 pandemic. Lancet. 
2020;395:e95-6.

 25. Escudero X, Guarner J, Galindo-Fraga A, Escudero-Salamanca M, Al-
cocer-Gamba MA, Del-Río C. La pandemia de coronavirus SARS-CoV-2 
(COVID-19): situación actual e implicaciones para México. Cardiovasc 
Metab Sci. 2020;31(Suppl 3):170-7.

 26. Villca-Gonzales R, Morales-Buenrostro LE. Tratamiento de COVID-19 en 
receptores de trasplante renal. Rev Mex Traspl. 2020;9(Suppl 2):173-87.


