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SUMMARY

In order to safely carry out organ donation transplants during the out-
break of coronavirus disease 2019 (COVID-19), we have formulated strict
procedures in place for organ donation and transplantation. We retro-
spectively analyzed our transplantation work from January 20 to May 5,
2020, to discuss whether organ transplantation can be carried out safely
during the epidemic period. From January 20 to May 5, 43 cases of
donation were carried out in our hospital, and the utilization rate of
liver, kidney, heart, lung, and pancreas donations was more than 90%.
Forty-one cases of liver transplantation and 84 cases of kidney transplan-
tation were performed. No graft loss or recipient death occurred within
one month after kidney transplantation, and one patient (2.4%) died
after liver transplantation. There was no significant difference in the
length of hospital stay compared with that during the same period in the
previous three years. More importantly, COVID-19 infection did not
occur among healthcare providers, donors, patients, or their accompany-
ing families in our center. Under the premise of correct protection, it is
safe and feasible to carry out organ transplantation during the epidemic
period. Our experience during the outbreak might provide a clinical ref-
erence for countries facing COVID-19 worldwide.
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Introduction

named “coronavirus disease 2019” (COVID-19) [1].

The outbreak of novel coronavirus pneumonia has
caused a great threat to health systems and economic
development worldwide. This epidemic was classified
as an “international public health emergency” by the
World Health Organization on January 31st and then
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China and other countries around the world
responded quickly and took active measures to address
COVID-19. As of May 5th of this year, the pandemic
has been effectively controlled in China. A total of 324
cities have no infected patients, and the total number

of existing confirmed cases in China has dropped to
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339 [2]. The work of epidemic prevention has won a
staged victory. However, the understanding of COVID-
19 is still in the preliminary stage, and there is not
extensive experience regarding organ donation and
transplantation during an epidemic. How to carry out
organ donation and transplantation scientifically and
in an orderly manner during a severe epidemic is a
common challenge for transplant professionals world-
wide. It is important and urgent to carry out organ
donation and transplantation safely, to guide disease
prevention for organ transplant recipients, and to opti-
mize the relevant diagnosis and treatment process.
Major transplant centers and societies put forward
strategies and suggestions for organ donation and
transplantation during the special period for clinical
reference. According to the instructions of the National
Health Committee, the Chinese Medical Association
has issued a series of guidelines and expert opinions
on organ donation and transplantation during the epi-
demic, with the aim of helping practitioners better
carry out work in China [3].

In the face of the current epidemic, according to
our hospital’s epidemic prevention policy and expert
guidelines, our center has formulated protocols for
organ donation and transplantation to ensure regular
clinical practice can continue. Without novel coron-
occurring among medical staff,
donors, or transplant patients and their accompanying
family members, organ donation and transplantation
practice has been carried out smoothly with donated
organs of good quality and excellent transplant out-
comes. Therefore, we would like to share our experi-
ence during the pandemic with healthcare providers
and hope to provide a clinical reference and encour-
agement for peers.

avirus infection

Methods

We have formulated clear and detailed procedures for
donor evaluation and procurement, candidates’ admis-
sion, and transplantation surgery. It was the first princi-
ple that all procedures for epidemic prevention during
organ donation and transplantation must comply with
regional or national recommendations.

Before transplantation, the admission of donors and
recipients and the fieldwork of OPO staff are the top
priority of epidemic prevention. In principle, the admis-
sion of the donor and recipient shall comply with the
outpatient admission procedure established by our hos-
pital (Fig. 1). After receiving the admission notice, the
recipients immediately went to the medical institution

Transplant International 2021; 34: 1812-1823
© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd

Organ transplant practice in the COVID-19 epidemic

for nucleic acid testing (NAT) and CT scans. NATSs
mainly collect respiratory tract samples, oropharyngeal
or nasopharyngeal swabs, bronchial or alveolar lavage
fluid, etc. Then SARS-CoV-2 nucleic acid was quantita-
tively detected by reverse transcription-polymerase chain
reaction (RT-PCR). Patients with negative NAT and
normal CT results can be admitted to hospital. OPO
staff should work online as much as possible and do
well in personal protection when necessary (Fig. 2). The
arrangement of donor procurement surgery must follow
the Recommendations on Procedures for Routine Surgi-
cal Management and Prevention and Control during
COVID-19 Epidemic (Fig. 3). The operating room
should strictly verify the CT and NAT results of each
operative patient. Surgery was scheduled after COVID-
19 infection was ruled out.

Scientific ward and family management is the key
point of hospital epidemic prevention (Fig. 2). The
ward is managed in a semi-closed way. All the family
members and patients are not allowed to leave the ward
without permission. All departments need to prepare 1—
2 separate rooms as an isolation space. Follow-up of
postoperative patients is recommended to be conducted
online as far as possible or in the nearest low-risk hos-
pital. The frequency of follow-up should be reduced as
long as health permits (Fig. 2). More detailed informa-
tion is provided in Appendix S1.

Data collection and statistical analysis

The donation data and the source of organs trans-
planted in our center during the COVID-19 pandemic
between January 20 and May 5, 2020, and during the
same period in the past three years were recorded.
Donors’ age, sex, BMI, donated organs, and causes of
death were included in our study. The clinical data of
the recipients were recorded in the electronic medical
record system by the clinicians and then extracted by
the researchers. The recipient characteristics, including
age, sex, BMI, primary diagnosis, model for end-stage
liver disease (MELD) score, test results for the graft
function evaluation, and the one-month survival of the
recipients and grafts, were selected for analysis.

Categorical variables are expressed as percentages and
calculated by Fisher’s exact test. Continuous variables
are represented by the mean + standard deviation.
One-way analysis of variance (aNova) was used for sta-
tistical analysis. All statistical analyses were performed
using spss software (version 23.0; IBM, CA, USA).

This study was approved by the ethics committee of
the First Affiliated Hospital of Sun Yat-sen University.
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Outpatient admission process during COVID-19
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Figure 1 Outpatient admission process during COVID-19.

Results

Organ donation practice

From January 20 to May 5, 2020, and the same period
in 2017-2019, the organ donation practices of our cen-
ter are summarized in Table 1 and Fig. 4. From January
20 to May 5, 2020, a total of 43 donors donated organs
in our center, including 32 males and 11 females. There
was no significant difference in the causes of death
compared with those during the same period of the past
3 years; 19 died of head trauma, 17 died of cerebrovas-
cular disease, and six died of hypoxia. A total of 153
organs were donated with an average of 3.56 organs per
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Procedures

donor, including 39 livers, 80 kidneys, 12 hearts, 21
lungs, one pancreas, and 50 corneas. The number of
lungs donated increased compared to that during the
same period in 2017 and 2018. In addition, there was
no significant difference in the number of other
donated organs during the COVID-19 pandemic com-
pared with the previous three years. The utilization rate
of donated organs was more than 90% and not signifi-
cantly different from that during the same period of the
previous three years. Likely due to the COVID-19 pan-
demic, the number of organ donors was reduced slightly
compared with the previous two years, but organ uti-
lization and the average organ donation per donor
remained at an ideal level, suggesting that organ
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Figure 2 Suggestions on donor and recipient management and epidemic prevention measures pre- and post-transplantation.

donation can be carried out routinely on the premise of
correct protection.

Kidney transplant outcomes

During the pandemic period, 84 patients underwent
kidney transplantation (KT) in our center, 70 donor
kidneys were procured in our hospital, and the
remaining 14 were from other hospitals, similar to
the previous three years. Seventy-four (88.1%) donor
kidneys were from donation after brain death, and 8
(9.5%) donor kidneys were donated after cardiac
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death. Only two kidneys were from live donors. There
was no significant difference between the source of
donor kidneys transplanted in our center during the
epidemic period and that during the previous three
years (Table 2).

Sixty-one percent of the recipients needed hemodialy-
sis before the operation, and 29.8% needed peritoneal
dialysis (Table 3). Postoperative infection occurred in
three patients (one pneumonia, one urinary tract infec-
tion, and one infection in other sites). The number of
KT operations during the outbreak decreased compared
with the previous 2 years, but the main clinical
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Figure 3 Suggestions on routine surgical management and prevention and control procedures during the epidemic.

outcomes of the patients remained at the previous level.
Only one patient developed acute rejection, and no
PNF occurred during the special period. The incidence
of DGF was 10.7%, and there was no significant differ-
ence compared with the previous three years (10.4%,
12.3%, and 9.1%; P = 0.875). All recipients and grafts
survived for one month. The average length of hospital
stay was 13 days, similar to the length of hospital stay-
ing during the same period in 2017-2019.

Liver transplant outcomes

From January 20th to May 5th, a total of 41 patients
with end-stage liver disease underwent LT in our
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hospital. The average age of donors was 36.6 years, and
the donors included 30 males and 11 females (Table 4).
A total of 75.6% of donor livers were procured in our
hospital, mainly from brain death donation. Head
trauma (46.3%) and cerebrovascular disease (39.0) were
the main causes of donor death. The characteristics of
LT donors in our hospital during the epidemic period
are similar to those during the past three years.
Recipient information and the main prognosis out-
comes are shown in Table 5. More than half (63.4%) of
the patients were diagnosed with hepatocellular carci-
noma, 17.1% of the patients were diagnosed with cir-
rhosis, and 12.2% were diagnosed with liver failure. The
mean laboratory MELD score of all patients was 16.5,

Transplant International 2021; 34: 1812-1823
© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd



Organ transplant practice in the COVID-19 epidemic

Table 1. Summary of organ donation from January 20 to May 5, 2017-2020.

BMI, body mass index; M/F, male/female.

*P values apply to comparisons of the four time periods and were calculated with Fisher’s exact test for discrete variables.
abThere is statistical difference in target variable between groups with the different superscript letters.
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Figure 4 Comparison of organ donation in our center from January
20 to May 5, 2020, and the same period from 2017 to 2019.

which was significantly lower than last year but not sig-
nificantly different from that in 2017 and 2018. One
case of PNF and one case of acute rejection occurred,
and the incidence rates were similar to those in our
center in the past three years. Five patients had EAD,
which was less than the number during the same period
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in 2017 and 2018. No patients suffered anastomotic or
nonanastomotic stricture. There was one case of biliary
leakage and four cases of infection (one case of sepsis,
two case of pneumonia, and two cases of abdominal
infection). The average length of ICU and hospital stay
was 64.4 h and 23.6 days, respectively. One patient died
of PNF within one month. Compared to the same study
period in the previous three years, the liver transplant
activity in our hospital was fairly similar.

COVID-19 in Guangzhou and our hospital

From January 21 to May 4, the new cases, cumulative
cases, and cured cases of COVID-19 in Guangzhou,
the city where our hospital is located, are shown in
Fig. 5 [4]. In the early, the number of new cases
increased rapidly, and there were no cured cases in the
first week, reflecting the high infectivity of COVID-19
and the need for a certain course of treatment. Then,
with increased public awareness and official efforts, the
number of new cases has dropped significantly. By
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Table 2. Comparison of characteristics of donors in kidney transplantation.

DBCD, donation after brain death followed by circulatory death; DBD, donation after brain death; DCD, donation after circula-
tory death.

*P values apply to comparisons of the four time periods and were calculated with Fisher’s exact test for discrete variables and
with one-way anova test for continuous variables.

2bThere is statistical difference in target variable between groups with the different superscript letters.

Table 3. Comparison of characteristics and clinical outcomes of recipients in kidney transplantation.

HLA, human lymphocyte antigen; M/F, male/female; PRA, panel reactive antibody.

*P values apply to comparisons of the four time periods and were calculated with Fisher's exact test for discrete variables and
with one-way anova test for continuous variables.

1818 Transplant International 2021; 34: 1812-1823
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Table 4. Comparison of characteristics of donors in liver transplantation.

BMI, body mass index; DBCD, donation after brain death followed by circulatory death; DBD, donation after brain death;

DCD, donation after circulatory death; M/F, male/female.

*P values apply to comparisons of the four time periods and were calculated with Fisher’s exact test for discrete variables and

with one-way anova test for continuous variables.

2bThere is statistical difference in target variable between groups with the different superscript letters.

February 25, it had achieved zero new cases effectively
controlling the spread of the disease. However, since
March 16, the epidemic has turned a turning point.
After 14 days of no new cases in the mainland, the
number of confirmed imported cases has increased,
which has brought great challenges to the customs and
hospitals. By April 21, the outbreak had been brought
under control again, and the cumulative number of
confirmed cases in Guangzhou was finally 503 (as of
May 5).

From January 20 to May 5, 30001 patients were trea-
ted in our emergency department, up to 400 patients a
day can be treated. The number of emergency patients
in each department is shown in Fig. 6, and the top
three are internal medicine, surgery, and fever. In fever
clinic, the patients’ body temperature was mainly low
fever, and the main causes were common diseases such
as upper respiratory tract infection (44.62%), commu-
nity acquired pneumonia (23.18%), and pharyngeal
tonsillitis (20.29%). A total of seven outpatients with
COVID-19 infection were confirmed in the isolation
treatment. None of the inpatients were confirmed as
having COVID-19. On January 25th, at the very

Transplant International 2021; 34: 1812-1823
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beginning of the pandemic, an emergency patient was
admitted to the ICU, and one of his family members’
NAT results was strongly positive. Although two NAT
results for the patient were negative, we still regarded
him as a suspected case and reported it to the medical
department. At the same time, the medical staff who
had close contact with the patient and his family were
required to be isolated at home for 14 days and
received two NATS.

Discussion

The world is being swept by a COVID-19 outbreak,
which has had a great impact on all clinical work,
including organ donation and transplantation. The
decrease in donation and transplantation activity in
some countries has been dramatic [5]. According to an
anonymous web-based survey of 19 OPOs in the United
States, compared with the same period last year, organ
authorization decreased by 11%, the organ recovery rate
decreased by 17%, and the number of transplanted
organs decreased by 18% during March—-May 2020 [6].
The reduction in transplantation activity is mainly due
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Table 5. Comparison of characteristics and clinical outcomes of recipients in liver transplantation.

BMI, body mass index; EAD, early allograft dysfunction; ICU, intensive care unit; M/F, male/female; MELD, model for end-stage

liver disease; PNF, primary nonfunction.

*P values apply to comparisons of the four time periods and were calculated with Fisher’s exact test for discrete variables and

with one-way anova test for continuous variables.

*Other primary diseases: primary sclerosing cholangitis, primary biliary cirrhosis, cholangiocarcinoma, or hepatitis of an

unknown origin.

2bThere is statistical difference in target variable between groups with the different superscript letters.

to saturation of the healthcare system and ICU capacity
and to clinical physicians’ concerns about the greater
risk of COVID-19 infection because of the postoperative
immunosuppressive status of the recipients [7, 8]. In
April, the Canadian Organ Donation and Transplanta-
tion Expert Advisory Committee (ODTEAC) issued a
consensus that recommendations must balance the inci-
dence trends in provinces and territories, the risk posed
to transplant candidates who will become immunocom-
promised, and the risks of suspending or delaying trans-
plantation [9]. The American Association for the Study
of Liver Disease (AASLD) believes that transplants
should not be postponed when institutional resources

1820

are sufficient [10], which is consistent with the guideli-
nes given by the American Society of Transplantation
(AST) and the American Society of Transplant Surgeons
(ASTS) [11, 12]. Considering that organ donation and
transplantation is an essential life-saving and life-
preserving medical intervention, it is not recommended
that transplantation be canceled or postponed in our
center. At a time when the number of cases diagnosed
was rising, we successfully performed 41 liver trans-
plants and 84 kidney transplants. And no medical per-
sonnel or patients or their families were infected with
COVID-19 during the entire perioperative period. How-
ever, in fact, at that time, the probability of COVID-19

Transplant International 2021; 34: 1812-1823
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of our hospital from January 20, 2020, to May 5.

infection was relatively high in Guangzhou. Our fever
clinic alone confirmed seven cases of COVID-19. This
showed that the method we carried out can effectively
build an effective barrier between the hospital and the
outside environment to prevent the spread of the virus
into the hospital. Our study did not set up a compar-
ison to directly demonstrate the effectiveness of our
approach. It can only indicate that organ transplanta-
tion under strict protection is safe and reliable during
epidemics of infectious diseases.

Transplant International 2021; 34: 1812-1823
© 2021 Steunstichting ESOT. Published by John Wiley & Sons Ltd

There is no complete consensus on how to carry out
donation and transplantation activities safely [12]. The
screening and management methods for donors, trans-
plant candidates, and recipients have varied in different
societies and centers during the outbreak, since the devel-
opment of suggestions or guidelines for each center
requires comprehensive consideration of the local epi-
demic situation, the capacity of the hospital, and the
reserve of medical supplies. In the early days, The Trans-
plantation Society (TTS) suggested that routine NAT
screening should only be performed in areas with signifi-
cant ongoing community transmission to minimize the
risk of false-positive testing and organ wastage, while
TTS suggested in their latest guidance that both donors
and recipients should undergo an NAT unless the need
for transplantation is urgent [7]. In other countries, such
as Canada, Switzerland, Italy, and Spain, NATSs are only
used for donor screening, and screening of pretransplant
recipients is based on clinical manifestations [13], which
will leave many asymptomatic infected candidates undi-
agnosed. So we insist on NATs for every donor and
transplant candidate. At the same time, chest CT is very
important for the screening and diagnosis of COVID-19.
NAT has a certain possibility of false negatives, and there
are many patients who do not have obvious clinical
symptoms, but have poor radiographic findings. CT can
not only help us to exclude the diagnosis of COVID-19,
but also judge the severity of the disease very well [14].
Therefore, even though there is the possibility of wasting
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medical resources, NATs combined with chest CT scans
were the standard procedures for screening for COVID-
19 in both potential donors and recipients in our hospi-
tal. This is where the policy of our center differs most
from the recommendations of foreign institutes. The cen-
ter required medical personnel not to have left the city
during the 14 days prior to participating in the trans-
plantation work, which is not required by the first
domestic transplant work guideline.

The outbreak of COVID-19 has brought many inconve-
niences and risks to transplantation activities, but as the
only treatment for end-stage organ failure, transplantation
work should be carried out in an orderly manner under
scientific and effective protection. The experience of our
center also proves that transplantation activities can be car-
ried out with sufficient preparations. We also hope that
our experience can give encouragement to other transplant
centers that it is feasible to carry out transplant activities
during the outbreak.
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