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Abstract
Purpose We investigated the status of deceased organ donation and transplantation through a questionnaire distributed to 
transplant centers in Japan during the COVID-19 pandemic.
Methods The questionnaire was distributed electronically to 206 transplant centers for heart (n = 11), lung (n = 10), liver 
(n = 25), kidney (n = 130), pancreas (n = 18), and small intestine (n = 12) transplantation. Organ donations and organ trans-
plantation data were extracted from the Japan Organ Transplant Network website.
Results We received questionnaire responses from 177 centers (response rate, 86%). In 2020, the number of brain-dead 
donors (BDDs) decreased to 68 (69% of the year-on-year average) and the number of donors after cardiac death (DCDs) 
decreased to 9 (32% of the year-on-year average). Eighty-five (48%) transplant centers (heart, n = 0; lung, n = 0; liver, n = 4; 
kidney, n = 78; pancreas, n = 22; and small intestine, n = 0) suspended transplant surgeries in response to the COVID-19 
pandemic. Consequently, the number of organ transplantations from deceased donors was significantly lower in 2020 than 
in 2019.
Conclusion Although the COVID-19 pandemic has had less impact in Japan than in other countries, it has affected trans-
plantation activity significantly, suspending transplantation surgeries in 48% of the transplantation centers, including 78% 
of the kidney transplantation centers, and reducing the number of organ donations to 61% of the year-on-year average.

Keywords COVID-19 · Brain-dead donors · Donors after cardiac death · Solid organ transplantation

Introduction

In the first 10 years after the establishment of the Brain 
Death Organ Transplant Act in 1997, the annual number of 
brain-dead donors (BDDs) in Japan was less than 10. This 
low number at the time was attributed to the fact that brain 
death referred only to human death in cases of donation for 
organ transplantation, and brain-dead donors (BDDs) were 
required to have made their intention clear before brain 
death. The law was revised in 2009 to state that even if the 
donor's intention to donate organs was unknown, organ 
donation from BDDs was able to be approved with the con-
sent of the family. The law was enforced in 2010, resulting 
in increased numbers of organ donations from BDDs [1]. 
This had a positive impact on patients awaiting solid organ 
transplantation (SOT) for organ failure [2–6].

The COVID-19 pandemic has ravaged the globe since 
early 2020 [7–11]. While the numbers of patients with 
COVID-19 and related deaths in Japan have been relatively 
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low in comparison with other countries [12, 13], the treat-
ment of COVID-19 patients in emergency medical care and 
the intensive-care unit (ICU) has been difficult, raising con-
cern about the decline of general medical practices [14–16].

In transplant medical care, essential immunosuppressive 
therapy after transplantation has a negative impact on mor-
tality from this new viral infection. The COVID-19-related 
mortality rate in SOT recipients has been reported to range 
from 18 to 34% [17–19]. Moreover, COVID-19 is a serious 
life-threatening infectious disease for individuals with organ 
failure who are awaiting transplantation, and the decline 
in transplant activity also impacts the prognosis of these 
patients. For example, the COVID-19-related mortality rate 
in patients awaiting kidney transplantation who required 
dialysis was reported to range from 20 to 32% [18, 20–32].

In response to the impact of the COVID-19 pandemic 
on transplant activity, on March 6, 2020, the Japan Society 
for Transplantation published the first edition of the basic 
guidelines for transplantation medicine for new coronavirus 
infection (COVID-19). The guidelines have been updated 
according to the outbreak situation in Japan, with the latest 
edition, version 4.1 released on February 4, 2021 [33]. In 
the first edition, the recommendation for the implementa-
tion of SOT was as follows: “If possible, waiting for organ 
transplantation until the situation of the COVID-19 pan-
demic improves is recommended in order to avoid the risk 
of infection from donors or community-acquired infection 
under immunosuppression after transplantation”. However, 
the recommendation in the latest version (version 4.1) is as 
follows: “In the implementation of solid organ transplanta-
tion, the risk of the COVID-19 infection from the donor and 
the risk of the aggravation of COVID-19 infection under 
immunosuppression after transplantation must be properly 
explained to obtain sufficient informed consent about…”. 
Thus, although the COVID-19 pandemic may influence 
organ donation and transplant activity in Japan remarkably, 
no report has clarified the real situation.

We investigated the status of deceased organ donation and 
organ transplantation in Japan during the COVID-19 pan-
demic, using a questionnaire that was distributed to trans-
plant centers, to clarify the current status of transplantation 
activity in Japan during the COVID-19 pandemic.

Methods

A questionnaire survey was conducted as part of a welfare 
and labor science special research project entitled, “Survey 
research for organ transplantation from BDDs and donors 
after cardiac death (DCDs) during the pandemic of COVID-
19”. The questionnaire, including 23 questions on the medi-
cal system, the SOT policy, and the implementation status in 
each center during the COVID-19 pandemic, was distributed 

electronically to 206 transplant centers in Japan (heart cent-
ers, n = 11; lung centers, n = 10; liver centers, n = 25; kid-
ney centers, n = 130; pancreas centers, n = 18; and small-
intestine centers, n = 12) from December, 2020 to January, 
2021 during the third wave of the COVID-19 pandemic, 
with the development of a website entrusted to Tokai Kyodo 
Printing. The representatives of each center registered their 
answers. The numbers of deceased organ donations and 
SOTs were counted by searching the Japan Organ Transplant 
Network website (https:// www. jotnw. or. jp/). The number of 
COVID-19-positive patients in Japan was estimated based 
on announcements made by the Ministry of Health, Labor 
and Welfare　(https:// www. mhlw. go. jp/ stf/ covid- 19/ kokun 
ainoh assei jouky ou. html).

The Microsoft Excel software program (Microsoft, USA) 
was used to summarize the data. Categorical data are shown 
as frequencies and percentages.

Results

Changes in the number of COVID‑19‑positive 
patients and organ donations in Japan

Figure 1 shows the changes in the number of BDDs and 
DCDs in Japan. In 1997, the law on organ transplantation 
was enacted, with organ donations from BDDs (black solid 
bars) implemented. Despite this legislation, there was no 
marked increase in organ donations from BDDs. The law 
was revised in 2009 and enforced in 2010, after which the 
number of brain-dead organ donations began to steadily 
increase, reaching a record high of 98 in 2019. In contrast, 
the number of DCDs (white solid bars) has decreased since 
the revision of the law, to about 30 in recent years. In early 
2020, the first cases of COVID-19 were detected in Japan, 
and in 2020, the number of BDDs and DCDs decreased to 
68 and 9, respectively.

Figure 2 shows the changes in the number of COVID-
19-positive patients (gray solid bar) and the monthly number 
of organ donations (BDDs, black solid bars; DCDs, white 
solid bars) from January, 2020. The first case of COVID-19 
in Japan was confirmed in February, 2020, with the number 
peaking in April, 2020 in the first wave of the COVID-19 
pandemic. This was followed by a second wave in August, 
2020, and a third wave in February, 2021. By the time 
of writing, at the end of March 2021, the third wave had 
begun to converge. By March 20, 2021, the total number of 
COVID-19 positive patients in Japan had reached 451,830, 
with 8788 COVID-19-related deaths.

In contrast, the number of BDDs at the beginning of 
2020 did not decrease significantly from that in 2019. How-
ever, since the autumn of 2020, when the third wave of the 
COVID-19 pandemic started, the number of organ donations 

https://www.jotnw.or.jp/
https://www.mhlw.go.jp/stf/covid-19/kokunainohasseijoukyou.html
https://www.mhlw.go.jp/stf/covid-19/kokunainohasseijoukyou.html
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has decreased, with no organ donations in December, 2020. 
It is noteworthy that the number of DCDs, which require 
a long waiting period for transplant doctors, has dropped 
significantly since early 2020, to only nine cases in 2020. 
This represents the first single-digit figure in the records, and 
highlights the significant impact of the COVID-19 pandemic 
on organ donation in Japan (Fig. 2).

As a result, the annual number of SOTs from deceased 
donors decreased significantly in 2020 compared with 
the number in 2019, with the exception of small-intestine 

transplants (Fig. 3). There were 84 cases of heart transplan-
tation in 2019 vs. 54 in 2020 (64% of the year-on-year aver-
age) and 79 cases of lung transplantation in 2019 vs. 58 in 
2020 (73% of the year-on-year average). Regarding abdomi-
nal organ transplantation, there were 88 cases of liver trans-
plantation in 2019 vs. 63 in 2020 (72% of the year-on-year 
average) and 176 cases of kidney transplantation, including 
46 cases of simultaneous pancreas transplantation (SPK) 
and 6 cases of simultaneous liver transplantation (SLK), in 
2019 vs. 124 in 2020 (SPK, n = 24; SLK, n = 5; 71% of the 

The enactment of the law of 

Brain Death Organ Transplant

n

The revision of the law The COVID-19 epidemic

Fig. 1  Annual numbers of deceased organ donations in Japan. 
Organ donations from brain-dead donors (BDDs) (black solid bars) 
began in 1997, when the law on organ transplantation was enacted. 
When the law was revised in 2009, the number of brain-dead organ 
donations increased steadily, reaching a record high of 98 cases in 

2019. In contrast, the number of donors after cardiac death (DCDs) 
(white solid bars) has decreased since the revision of the law, falling 
to approximately 30 in recent years. In 2020, after detection of the 
first COVID-19-positive patients in Japan, the number of BDDs and 
DCDs decreased to 68 and 9, respectively

Fig. 2  Numbers of COVID-19-positive patients and deceased donors 
in 2020. The change in the number of COVID-19-positive patients 
is displayed as solid gray bars, and the monthly numbers of organ 
donations from BDDs and DCDs since January 2020 are shown as 
solid black bars and solid white bars, respectively. Since the autumn 

of 2020, when the third wave of the COVID-19 pandemic started, 
the number of organ donations has decreased. In December 2020, 
there were no organ donations. It is noteworthy that the number of 
DCDs, which require a long waiting period for transplant doctors, has 
dropped significantly since early 2020
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year-on-year average). Pancreas transplants also decreased 
from 49 cases in 2019 to 28 in 2020 (57% of the year-on-
year average), whereas small-intestine transplants increased 
slightly from 2 cases in 2019 to 3 in 2020.

Current status of transplant medical care 
at transplant centers in Japan

We received questionnaire responses from 177 of the 206 
centers, representing a response rate of 86% (heart centers, 
100%; lung centers, 90%; liver centers, 100%; kidney cent-
ers, 79%; pancreas centers, 100%; small-intestine centers, 
92%).

Table 1 summarizes the medical care for COVID-19 
(other than transplants) that was provided in transplant cent-
ers. Among the responding centers, 98 (55%) were desig-
nated hospitals for infection (Q1), and 155 (88%), including 
those other than designated hospitals for infection, had wards 
dedicated to the treatment of COVID-19-positive patients 
(Q3). ICUs were set up in-hospital at 172 centers (97%) 
(Q4), and patients with severe COVID-19 sequelae were 
treated in the ICU at 144 centers (81%) (Q5). Regarding in-
hospital tests for COVID-19, PCR testing was performed at 
169 centers (95%) (Q6), antigen tests were performed at 151 
centers (85%) (Q7), and antibody tests were performed at 90 
centers (51%) (Q8). A total of 161 centers (90%) had estab-
lished rules on surgical treatment (including surgery other 
than transplantation) during the COVID-19 pandemic (Q9).

Table 2 summarizes the results of the questionnaire on the 
status of transplant programs at transplant centers in Japan 
during the COVID-19 pandemic. Regarding the continuation 
of providing transplant medical care, following discussions 

held at 151 centers (85%) (Q10), 85 centers (48%) suspended 
transplant medical care because of the COVID-19 pandemic 
(Q12). While no center discontinued its transplant surgery 
for heart and lung transplants, one center (4%) suspended 
liver transplants, 80 (78%) suspended kidney transplants, 
and 4 (22%) suspended pancreas transplants (Fig. 4a). In 41 
centers (23%), this discussion involved a single department, 
in 57 (32%) it involved multiple departments concerned with 
SOT, and in 44 (25%) it involved the whole hospital (Q11). 
The reasons for suspending transplant surgeries (Q13) 
were as follows: there were COVID-19-positive patients in 
the hospital (n = 12; 7%), there were COVID-19-positive 
patients in the prefecture (n = 26; 15%), the in-hospital medi-
cal care system or examination system was inadequate for 
assessing COVID-19 (n = 34; 19%), all surgical treatment 
(including transplantation) was restricted (n = 33; 19%), and 
transplant surgery was suspended in accordance with the 
guidelines of the Japan Society for Transplantation (n = 57; 
32%) (Fig. 4b). Fifty-six centers (31%) suspended all trans-
plants, including both deceased and living donor transplanta-
tion, 25 (14%) suspended only living donor transplantation, 
and 1 (1%) suspended only deceased donor transplantation 
(Fig. 4c) (Q14). 

During the period of the questionnaire (December, 
2020–January, 2021), transplant surgery was still suspended 
at seven centers (4%), all of which were kidney transplant 
programs. The reasons for resuming transplant surgeries 
(Q15) were as follows: reduction in the number of COVID-
19 infections at the hospital (n = 9; 5%), lack of spread of 
COVID-19 infection confirmed in the hospital (n = 11; 6%), 
reduction in the number of COVID-19 infections in the local 
area (n = 29; 16%), establishment of an in-hospital medical 

n

Fig. 3  Annual numbers of transplantations from deceased donors in 
2019 and 2020 in Japan. There were 84 cases of heart transplanta-
tion in 2019 vs. 54 in 2020 (64% of the year-on-year average) and 79 
cases of lung transplantation in 2019 vs. 58 in 2020 (73% of the year-
on-year average). For abdominal organ transplantation, there were 88 
cases of liver transplantation in 2019 vs. 63 in 2020 (72% of the year-
on-year average) and 176 cases of kidney transplantation, including 

46 of simultaneous pancreas transplantation (SPK) and 6 of simul-
taneous liver transplantation (SLK), in 2019 vs. 124 (SPK, n = 24; 
SLK, n = 5; 71% of the year-on-year average) in 2020. Pancreas trans-
plants also decreased from 49 cases in 2019 to 28 in 2020 (57% of the 
year-on-year average). Small-intestine transplants increased slightly 
from two cases in 2019 to three in 2020
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care system and testing for COVID-19 (n = 51; 29%), restric-
tions on surgeries other than transplantation (n = 28; 16%), 
and surgeries re-established in accordance with the guide-
lines of the Japan Society for Transplantation (n = 34; 19%).

Of the centers with ongoing transplant surgery at the time 
of the questionnaire, 112 (63%) were providing transplant 
medical care without special restrictions, while 34 (19%) 
were limiting transplant surgery to cases considered difficult 
to postpone (Fig. 4d) (Q16). Depending on the future spread 
of the COVID-19 pandemic, only 30 centers (17%) answered 
that they would continue to provide transplant medical care 
without any restrictions, while 92 (52%) answered that 
they would consider suspending their transplant surger-
ies depending on the presence of COVID-19 in the ICU 
or hospital. Thirty-four centers answered that they would 
discontinue transplant surgeries in the event of nosocomial 
COVID-19 infection (Q17).

During the COVID-19 pandemic, 21 centers (12%) 
answered that they had been restricted from dispatching to 
organ recovery (Q18), and 14 centers (8%) answered that 
they had abandoned organ recovery efforts because of the 
COVID-19 pandemic (Q19). Even when organ recovery was 
possible, 12 centers (7%) reported that they had abandoned 
transplant surgery because of the COVID-19 pandemic 
(Q20).

Before any transplant surgery, 161 institutions (90%) 
performed a preoperative COVID-19 screening test of SOT 

recipients (Q21). A total of 112 centers (63%) answered 
that the post-transplant follow-up systems had changed in 
accordance with the COVID-19 pandemic (Q22), and most 
(123 centers, 69%) answered that follow-up outpatient visits 
after transplantation were set at longer intervals (Q23).

Discussion

The findings of this study confirmed that the COVID-19 
pandemic reduced the number of organ donations, especially 
from DCDs. In Japan, organ donation from DCDs was per-
formed without the withdrawal of life-support including res-
piration, which sometimes forces the organ recovery team 
to wait a long time in the donor's hospital. This was consid-
ered why DCDs were so markedly reduced by the COVID-
19 pandemic. Our questionnaire survey revealed the organ 
donation situation in Japan. In addition to a reduction in the 
number of organ donations, half of the transplant centers 
suspended transplant surgery, particularly abdominal organ 
transplant surgeries, because of the COVID-19 pandemic. 
While transplant surgeries were resuming in most institu-
tions when the questionnaire was distributed, approximately 
20% of the transplant centers limited SOT surgery to those 
patients whose prognosis would have been severely affected 
by postponing surgery, and about 10% of centers indicated 
that it was necessary to abandon organ recovery or SOT in 

Table 1  Medical care for COVID-19 in transplant centers

Answer Overall (%)
n = 177

Heart
n = 11

Lung
n = 9

Liver
n = 25

Kidney
n = 103

Pancreas
n = 18

Small intestine
n = 11

Q1 Is your center an infectious disease designated 
hospital?

Yes 98 (55) 2 (18) 6 (67) 18 (72) 52 (50) 12 (67) 8 (73)
No 79 (45) 9 (82) 3 (33) 7 (28) 51 (50) 6 (33) 3 (27)

Q2 Do you have a special outpatient clinic that 
provides care for patients with fever in your 
hospital?

Yes 127 (72) 5 (45) 6 (67) 18 (72) 79 (77) 12 (67) 7 (64)
No 49 (28) 6 (55) 3 (33) 7 (28) 23 (22) 6 (33) 4 (36)

Q3 Do you have a ward dedicated to treat-
ing COVID-19 infected patients in your 
hospital?

Yes 155 (88) 11 (100) 9 (100) 20 (80) 90 (87) 17 (94) 8 (73)
No 22 (12) 0 (0) 0 (0) 5 (20) 13 (13) 1 (6) 3 (27)

Q4 Do you have an ICU in your hospital? Yes 172 (97) 11 (100) 9 (100) 25 (100) 98 (95) 18 (100) 11 (100)
No 5 (3) 0 (0) 0 (0) 0 (0) 5 (5) 0 (0) 0 (0)

Q5 Does the ICU accept treatment for patients 
infected with COVID-19?

Yes 144 (81) 11 (100) 9 (100) 23 (92) 76 (74) 15 (83) 10 (91)
No 32 (19) 0 (0) 0 (0) 2 (8) 26 (25) 3 (17) 1 (9)

Q6 Is it possible to perform PCR tests in-hospital 
for COVID-19 in your center?

Yes 169 (95) 11 (100) 9 (100) 25 (100) 95 (92) 18 (100) 11 (100)
No 7 (4) 0 (0) 0 (0) 0 (0) 7 (7) 0 (0) 0 (0)

Q7 Is it possible to perform antigen tests in-
hospital for COVID-19 in your center?

Yes 151 (85) 9 (82) 8 (89) 20 (80) 90 (87) 16 (89) 8 (73)
No 21 (12) 0 (0) 1 (11) 3 (12) 13 (13) 2 (11) 2 (18)

Q8 Is it possible to perform antibody tests in-
hospital for COVID-19 in your center?

Yes 90 (51) 8 (73) 6 (67) 14 (56) 46 (45) 10 (56) 6 (55)
No 78 (44) 2 (18) 3 (33) 9 (36) 54 (52) 7 (39) 3 (27)

Q9 Do you have any rules related to COVID-19 
concerning the performance of surgical 
treatment (including surgery other than 
transplantation) in your center?

Yes 161 (90) 9 (82) 9 (100) 23 (92) 94 (91) 17 (94) 9 (82)
No 12 (7) 0 (0) 0 (0) 1 (4) 8 (8) 1 (6) 2 (18)
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some cases because of the COVID-19 pandemic. The pre-
sent study confirmed that the COVID-19 pandemic has had 
a significantly negative impact on both organ donation and 
the performance of SOT.

In the United States, the number of patients registered as 
waiting for SOT and transplant surgery in April, 2020, was 
reported to have decreased in all United Network for Organ 
Sharing regions, and the mortality rate of these waiting 
patients had increased in more than half of the regions [34]. 
It was also reported that in March and April, 2020, when 
the COVID-19 pandemic began, the number of new wait-
list patient enrollments, deceased-donor kidney transplants, 
and living-donor kidney transplants, fell below expectations 

by 18%, 24%, and 87%, respectively [35]. In Europe, the 
COVID-19 pandemic was reported to have had a similarly 
severe impact on transplant medical care, with the number 
of referrals of potential donors decreasing by 39% in the 
United Kingdom [36] and the number of potential deceased 
organ donors decreasing by 16% in comparison with pre-
vious years in France [37]. Conversely, in South Korea, 
(as in Japan), where the COVID-19 pandemic manifested 
relatively early with a less impact than in the United States 
and Europe, there was no significant change reported in the 
number of liver transplantations or kidney transplantations 
as of March and April, 2020 [38, 39], respectively, from the 
previous year, for both living donor transplants and BDD 

Fig. 4  Answers to questions about porting program continuation. 
Q12: Have organ transplant surgeries in your hospital been stopped 
due to the COVID-19 pandemic? (a), Q13: What was the reason for 
the decision to suspend organ transplant surgeries? (Multiple answers 
allowed) (b), Q14: What kind of organ transplants were suspended? 
(c), Q16: What kind of organ transplants are being performed if trans-
plant surgery is ongoing? (d). Response summaries: Q12: While no 
center discontinued its transplant surgeries for heart and lung trans-
plants, one center (4%) suspended its transplant surgeries for liver 
transplants, 80 (78%) suspended their transplant surgeries for kidney 
transplants, and 4 (22%) suspended their transplant surgeries for pan-
creas transplants (a). Q13: The reasons for discontinuing transplan-
tation were as follows: COVID-19-positive patients in the hospital 

(n = 12; 7%), COVID-19-positive patients in the prefecture (n = 26; 
15%), in-hospital medical care system or examination system inad-
equate for assessing COVID-19 (n = 34; 19%), all surgical treatment 
(including transplantation) restricted (n = 33; 19%), and suspended in 
accordance with guidelines of the Japan Society for Transplantation 
(n = 57; 32%) (b). Q14: Fifty-six centers (31%) discontinued all trans-
plants, including both deceased and living donor transplantation, 25 
(14%) discontinued only living donor transplantation, and 1 (1%) dis-
continued only deceased donor transplantation (c). Q16: Of the cent-
ers with an ongoing transplant surgeries at the time of the question-
naire, 112 (63%) were providing transplant medical care without any 
specific restrictions, while 34 (19%) were limiting transplant surgery 
to cases when it was considered difficult to postpone (d)
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transplants. These findings showed that the ability to per-
form organ transplantation is dependent on the severity of 
the spread of COVID-19 in a given country; however, as 
these reports relate to the situation in spring 2020, subse-
quent reports on the overall situation of organ transplanta-
tion in 2020 are awaited.

Unfortunately, during the severe COVID-19 pandemic at 
the present time, in many countries, including Japan, avail-
able medical resources are likely to be assigned to counter-
measures against the COVID-19 pandemic, necessitating a 
reduction in transplantation activity. In several countries, 
newly developed vaccines are improving the impact of the 
COVID-19 pandemic [40–45], and facilitating the rebuilding 
of a normal lifestyle. It is thought that the acquisition of herd 
immunity through vaccination will improve the survival of 
patients with organ failure who are awaiting transplantation 
and promote transplant medical care.

The present study had several limitations. The overall 
response rate to the questionnaire was 86%, which may be 
considered relatively high; however, the response rate of the 
kidney transplant centers was approximately 80%, which 
is slightly low. The questionnaire survey in this study was 
conducted from December, 2020 to January, 2021, when 
the background of the COVID-19 pandemic in Japan was 
in a state of flux. In particular, the number of COVID-
19-positive patients in the third wave increased rapidly, and 
from January 2021, a state of emergency was declared in 
some cities, including Tokyo. The movement of people was 
greatly restricted and the situation was changing, which 
may have affected organ recovery; thus, the answers to our 
questionnaire survey might have varied greatly depending 
on the time of the response. Furthermore, the number of 
living donor organ transplantations was not mentioned in 
this paper, as the effects of the COVID-19 pandemic on the 
state of living transplantation in Japan is being investigated 
in another study.

Conclusion

At the end of March, 2021, the number of patients infected 
with COVID-19 in the third wave of the pandemic began to 
decline. Although the COVID-19 pandemic in Japan is less 
severe than in other countries, it has had a large impact on 
the overall transplantation activity, suspending transplanta-
tion surgeries in 48% of the transplantation centers, includ-
ing 78% of the kidney transplantation centers, and reducing 
the number of organ donations to 61% of the year-on-year 
average. This situation should be monitored closely.

Acknowledgements We like to thank the 177 transplant centers that 
responded to the questionnaire during the national COVID-19 pan-
demic crisis.

Funding This research was funded by Health, Labour and Welfare 
Policy Research Grants.

Declarations 

Conflict of interest We have no conflicts of interest to declare in as-
sociation with this study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Soyama A, Eguchi S. The current status and future perspectives 
of organ donation in Japan: learning from the systems in other 
countries. Surg Today. 2016;46(4):387–92.

 2. Soyama A, Eguchi S, Egawa H. Liver transplantation in Japan. 
Liver Transpl. 2016;22(10):1401–7.

 3. Fukushima N, Ono M, Saito S, Saiki Y, Kubota S, Tanoue Y, 
et al. Heart donation in Japan before and after the revision of the 
Japanese Transplantation Act. Transpl Proc. 2014;46(6):2050–3.

 4. Egawa H, Tanabe K, Fukushima N, Date H, Sugitani A, Haga H. 
Current status of organ transplantation in Japan. Am J Transpl. 
2012;12(3):523–30.

 5. Fukushima N, Ono M, Saiki Y, Sawa Y, Nunoda S, Isobe M. Reg-
istry report on heart transplantation in Japan (June 2016). Circ J. 
2017;81(3):298–303.

 6. Ito T, Kenmochi T, Aida N, Kurihara K, Tomimaru Y, Ito T. 
Impact of the revision of the law on pancreatic transplants in 
Japan—an analysis of the Japanese Pancreas Transplants Registry. 
J Hepatobiliary Pancreat Sci. 2021;28(4):353-64.

 7. Liu X, Huang J, Li C, Zhao Y, Wang D, Huang Z, et al. The role 
of seasonality in the spread of COVID-19 pandemic. Environ Res. 
2021;195:110874.

 8. Gholizadeh P, Sanogo M, Oumarou A, Mohamed MN, Cissoko 
Y, Saliou Sow M, et al. Fighting COVID-19 in the West Africa 
after experiencing the Ebola epidemic. Health Promot Perspect. 
2021;11(1):5–11.

 9. Kliem F. ASEAN and the EU amidst COVID-19: overcoming the 
self-fulfilling prophecy of realism. Asia Eur J. 2021;13:1–19.

 10. Chowell G, Mizumoto K. The COVID-19 pandemic in the USA: 
what might we expect? Lancet. 2020;395(10230):1093–4.

 11. Novelli G, Biancolella M, Mehrian-Shai R, Erickson C, Godri 
Pollitt KJ, Vasiliou V, et al. COVID-19 update: the first 6 months 
of the pandemic. Hum Genom. 2020;14(1):48.

 12. Furuse Y, Ko YK, Saito M, Shobugawa Y, Jindai K, Saito T, et al. 
Epidemiology of COVID-19 outbreak in Japan, from January-
March 2020. Jpn J Infect Dis. 2020;73(5):391–3.

 13. Amengual O, Atsumi T. COVID-19 pandemic in Japan. Rheuma-
tol Int. 2021;41(1):1–5.

 14. Hayakawa S, Komine-Aizawa S, Mor GG. COVID-19 pandemic 
and pregnancy. J Obstet Gynaecol Res. 2020;46(10):1958–66.

http://creativecommons.org/licenses/by/4.0/


773Surgery Today (2022) 52:763–773 

1 3

 15. Mori M, Ikeda N, Taketomi A, Asahi Y, Takesue Y, Orimo T, 
et al. COVID-19: clinical issues from the Japan Surgical Society. 
Surg Today. 2020;50(8):794–808.

 16. Suka M, Yamauchi T, Yanagisawa H. Changes in health status, 
workload, and lifestyle after starting the COVID-19 pandemic: a 
web-based survey of Japanese men and women. Environ Health 
Prev Med. 2021;26(1):37.

 17. Fava A, Cucchiari D, Montero N, Toapanta N, Centellas FJ, Vila-
Santandreu A, et al. Clinical characteristics and risk factors for 
severe COVID-19 in hospitalized kidney transplant recipients: a 
multicentric cohort study. Am J Transpl. 2020;20(11):3030–41.

 18. Sanchez-Alvarez JE, Perez Fontan M, Jimenez Martin C, Blasco 
Pelicano M, Cabezas Reina CJ, Sevillano Prieto AM, et al. SARS-
CoV-2 infection in patients on renal replacement therapy Report 
of the COVID-19. Registry of the Spanish Society of Nephrology 
(SEN). Nefrologia. 2020;40(3):272–8.

 19. Cravedi P, Suraj SM, Azzi Y, Haverly M, Farouk S, Perez-Saez 
MJ, et al. COVID-19 and kidney transplantation: results from 
the TANGO International Transplant Consortium. Am J Transpl. 
2020;20(11):3140-8.

 20. Alberici F, Delbarba E, Manenti C, Econimo L, Valerio F, 
Pola A, et al. A report from the Brescia Renal COVID Task 
Force on the clinical characteristics and short-term outcome of 
hemodialysis patients with SARS-CoV-2 infection. Kidney Int. 
2020;98(1):20–6.

 21. Tortonese S, Scriabine I, Anjou L, Loens C, Michon A, Benab-
delhak M, et al. COVID-19 in patients on maintenance dialysis in 
the Paris region. Kidney Int Rep. 2020;5(9):1535–44.

 22. Keller N, Chantrel F, Krummel T, Bazin-Kara D, Faller AL, Mul-
ler C, et al. Impact of first-wave COronaVIrus disease 2019 infec-
tion in patients on haemoDIALysis in Alsace: the observational 
COVIDIAL study. Nephrol Dial Transpl. 2020;35(8):1338–411.

 23. Corbett RW, Blakey S, Nitsch D, Loucaidou M, McLean A, Dun-
can N, et al. Epidemiology of COVID-19 in an Urban Dialysis 
Center. J Am Soc Nephrol. 2020;31(8):1815–23.

 24. Valeri AM, Robbins-Juarez SY, Stevens JS, Ahn W, Rao MK, 
Radhakrishnan J, et al. Presentation and outcomes of patients with 
ESKD and COVID-19. J Am Soc Nephrol. 2020;31(7):1409–15.

 25. Ng JH, Hirsch JS, Wanchoo R, Sachdeva M, Sakhiya V, Hong S, 
et al. Outcomes of patients with end-stage kidney disease hospital-
ized with COVID-19. Kidney Int. 2020;98(6):1530–9.

 26. Caillard S, Anglicheau D, Matignon M, Durrbach A, Greze C, 
Frimat L, et al. An initial report from the French SOT COVID 
Registry suggests high mortality due to COVID-19 in recipients 
of kidney transplants. Kidney Int. 2020;98(6):1549–58.

 27. Webb GJ, Marjot T, Cook JA, Aloman C, Armstrong MJ, Bren-
ner EJ, et al. Outcomes following SARS-CoV-2 infection in liver 
transplant recipients: an international registry study. Lancet Gas-
troenterol Hepatol. 2020;5(11):1008–16.

 28. Colmenero J, Rodriguez-Peralvarez M, Salcedo M, Arias-Milla 
A, Munoz-Serrano A, Graus J, et al. Epidemiological pattern, 
incidence, and outcomes of COVID-19 in liver transplant patients. 
J Hepatol. 2021;74(1):148–55.

 29. Ketcham SW, Adie SK, Malliett A, Abdul-Aziz AA, Bitar A, 
Grafton G, et al. Coronavirus disease-2019 in heart transplant 
recipients in Southeastern Michigan: a case series. J Card Fail. 
2020;26(6):457–61.

 30. Rivinius R, Kaya Z, Schramm R, Boeken U, Provaznik Z, Heim C, 
et al. COVID-19 among heart transplant recipients in Germany: a 
multicenter survey. Clin Res Cardiol. 2020;109(12):1531–9.

 31. Iacovoni A, Boffini M, Pidello S, Simonato E, Barbero C, Sebas-
tiani R, et al. A case series of novel coronavirus infection in heart 

transplantation from 2 centers in the pandemic area in the North 
of Italy. J Heart Lung Transpl. 2020;39(10):1081–8.

 32. Aversa M, Benvenuto L, Anderson M, Shah L, Robbins H, 
Pereira M, et  al. COVID-19 in lung transplant recipients: a 
single center case series from New York City. Am J Transpl. 
2020;20(11):3072–80.

 33. Ortiz-Brizuela E, Leal-Vega F, Cuellar-Rodriguez J, Bobadilla-
Del-Valle M, Ponce-de-Leon A. Vaccine-derived varicella zoster 
infection in a kidney transplant recipient after zoster vaccine live 
administration. Vaccine. 2019;37(27):3576–9.

 34. Cholankeril G, Podboy A, Alshuwaykh OS, Kim D, Kan-
wal F, Esquivel CO, et al. Early impact of COVID-19 on solid 
organ transplantation in the United States. Transplantation. 
2020;104(11):2221–4.

 35. Boyarsky BJ, Werbel WA, Durand CM, Avery RK, Jackson KR, 
Kernodle AB, et al. Early national and center-level changes to 
kidney transplantation in the United States during the COVID-19 
epidemic. Am J Transpl. 2020;20(11):3131–9.

 36. 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(10249):465–6.

 37. Legeai C, Malaquin G, Lamotte C, Antoine C, Averland B, Jasse-
ron C, et al. Impact of coronavirus disease 2019 on organ donation 
and transplantation in France. Transpl Int. 2021;34(1):204–6.

 38. Lee JM. Effect of COVID-19 on liver transplantation in Korea. 
Transpl Infect Dis. 2020;22(5):e13384.

 39. Lee J, Huh KH. Kidney transplantation trends in South Korea 
during the COVID-19 pandemic. Kidney Int. 2020;98(2):512–3.

 40. Hall VJ, Foulkes S, Saei A, Andrews N, Oguti B, Charlett A, et al. 
COVID-19 vaccine coverage in health-care workers in England 
and effectiveness of BNT162b2 mRNA vaccine against infec-
tion (SIREN): a prospective, multicentre, cohort study. Lancet. 
2021;397(10286):1725–35.

 41. Abu-Raddad LJ, Chemaitelly H, Yassine HM, Benslimane FM, 
Al Khatib HA, Tang P, et al. Pfizer-BioNTech mRNA BNT162b2 
COVID-19 vaccine protection against variants of concern after 
one versus two doses. J Travel Med. 2021. https:// doi. org/ 10. 1093/ 
jtm/ taab0 83.

 42. Voysey M, Costa Clemens SA, Madhi SA, Weckx LY, Folegatti 
PM, Aleyet PK, et al. Single-dose administration and the influence 
of the timing of the booster dose on immunogenicity and efficacy 
of ChAdOx1 nCoV-19 (AZD1222) vaccine: a pooled analysis of 
four randomised trials. Lancet. 2021;397(10277):881–91.

 43. Abu-Raddad LJ, Chemaitelly H, Butt AA. Effectiveness of the 
BNT162b2 COVID-19 vaccine against the B.1.1.7 and B.1.351 
variants. N Engl J Med. 2021;385(2):187–9.

 44. Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R, 
et al. Efficacy and safety of the mRNA-1273 SARS-CoV-2 vac-
cine. N Engl J Med. 2021;384(5):403–16.

 45. Chemaitelly H, Yassine HM, Benslimane FM, Al Khatib HA, 
Tang P, Hasan MR, et al. mRNA-1273 COVID-19 vaccine effec-
tiveness against the B.1.1.7 and B.1.351 variants and severe 
COVID-19 disease in Qatar. Nat Med. 2021. https:// doi. org/ 10. 
1038/ s41591- 021- 01446-y.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1093/jtm/taab083
https://doi.org/10.1093/jtm/taab083
https://doi.org/10.1038/s41591-021-01446-y
https://doi.org/10.1038/s41591-021-01446-y

	National survey on deceased donor organ transplantation during the COVID-19 pandemic in Japan
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Changes in the number of COVID-19-positive patients and organ donations in Japan
	Current status of transplant medical care at transplant centers in Japan

	Discussion
	Conclusion
	Acknowledgements 
	References




