
© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2023;15(9):5174-5181 | https://dx.doi.org/10.21037/jtd-22-1716

Introduction

Lung transplantation (LTx) has evolved in a dramatic 
manner over the last decades and is currently recognized as 

a life-saving procedure for advanced pulmonary disease (1,2). 

Despite worldwide transplant success, Japan lagged behind 

other countries in accepting the social consensus of brain 
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death. Although the 1997 Japanese Organ Transplantation 
Act legalized the transplantation of lungs from brain-
dead donors, few organ donations took place at that time 
(Figure 1A). The Act required documented consent from 
donors and did not allow organ donation from children 
under the age of 15. Thus, the number of deceased-donor 
LTx surgeries was very small in the first decade, during 
which time the dominant procedure was living-donor LTx 
(3,4). However, the number of brain-dead donors increased 
after the revised Act became law in 2010, which allows 
organ donation from brain-dead individuals, regardless of 
their age, with family consent unless the patients refused 

organ donation during their lifetime (5). Consequently, 
the frequencies of living- and deceased-donor LTx were 
completely reversed. Thereafter, the number of deceased-
donor LTx cases climbed to between 60 and 80 every year,  
up to the present day. As of the end of 2022, 1,036 LTx 
procedures, including 752 deceased-donor and 284 living-
donor cases, have been carried out in Japan. Meanwhile, 
the number of LTx candidates listed with Japan Organ 
Transplant Network has been increasing, steadily 
outnumbering that of transplant recipients over time (6) 
(Figure 1B). At the end of 2022, there were 545 candidates 
on the waitlist of the Japan Organ Transplant Network.

Because of the rarity of LTx and the need for appropriate 
experience in the developing stage [2000–2009], most of 
transplant process from candidacy evaluation to peri- and 
post-operative management including immunosuppressive 
and anti-microbial therapy, medical consultants (7,8) and 
bronchoscopic procedures (9) was handled by thoracic 
surgeons alone (Figure 2). A medical consultation system 
for maintaining a donor’s lungs in a condition suitable 
for transplantation is managed by thoracic surgeons from 
LTx centers. The system is described in the topic “Donor 
management and extremely high donor-utility ratio in 
Japan”. This deprived pulmonologists (hereinafter referred 
to as “respirologists”, this term being more commonly 
used in Japan) of opportunities to be involved in transplant 
practice and gave rise to the misunderstanding that 
transplant recipients were managed by thoracic surgeons 
in the growth stage [2010–2019]. However, the increasing 
number of both transplant candidates and recipients after 
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Figure 1 The trend of new lung recipients and candidates in Japan. (A) Number of lung transplant recipients between 1998 and 2022 
according to type of procedure; (B) number of lung transplant candidates listed with the Japan Organ Transplant Network between 1998 
and 2022.
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Figure 2 Estimated number of lung transplant recipients and future 
direction in the four different stages (developing, growth, maturity 
and future) in Japan. The current stage is highlighted in gray. The 
trends of the recipient numbers in the future stage is depicted using 
three lines: the blue dashed line represents an anticipated increase, 
the green solid line indicates a plateau, and the yellow dotted line 
illustrate a future decline.
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implementation of the revised Act imposed a heavy burden 
on thoracic surgeons, who could not afford to evaluate 
patients with advanced pulmonary disease and provide full 
care of LTx recipients with complex problems. Accordingly, 
the development of new immunosuppression and biologics 
and a variety of anti-microbial agents with or without off-
label use were adopted by the surgeons. In the maturity 
stage (2020 to the present), there are growing demands 
for cooperation with respirologists in LTx to accomplish 
transplant success in Japan. Yet, the prevailing view that 
transplant recipients should be managed by thoracic 
surgeons remains an obstacle for respirologists to actively 
participate in transplant practice at this stage. In addition, 
a long-term lack of training in LTx expertise still prevents 
physicians from taking on the care of LTx recipients. 
Nowadays, joint efforts and training of outstanding 
personnel who can take care of recipients are required, as this 
is crucial for the success of transplantation in Japan at the 
present stage. We present this article in accordance with the 
Narrative Review reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-22-1716/rc).

Methods

Authors summarized current transplant circumstance 
in Japan from the transplant physician’s standpoint. A 
systematic search through PubMed database and Google 
Scholar was performed by terms of “respirologists”, 
“pulmonologist”, “lung transplant” or “Japan” from January 
2000 and December 2022 (Table 1).

Ten thoracic surgeons, a practitioner in each transplant 
center, were asked to complete a questionnaire on 
physicians’ intervention in non-surgical management of 

LTx in the pre-, peri- and post-transplant periods at two 
different time points in 2016 and 2022.

Results

Thoracic surgeons working at lung transplant centers in 
Japan

There are currently 10 LTx centers in Japan, these being 
hospitals affiliated with the following universities: Tohoku, 
Dokkyo-Medical, Tokyo, Chiba, Fujita-Health, Kyoto, 
Osaka, Okayama, Fukuoka and Nagasaki (Figure 3) (10). As 
of 2022, there are 1,538 board-certified general thoracic 
surgeons in Japan, approximately eight staff surgeons being 
involved in LTx at each center and roughly 80 thoracic 
surgeons being engaged in transplantation. As of the end 
of 2022, Kyoto University was the leading center for 
deceased-donor LTx in Japan (total number 196), followed 
by Tohoku (n=144) and Okayama (n=120), while living-
donor transplantation was mostly carried out in Kyoto 
(total number 119), followed by Okayama (n=95) and Tokyo 
(n=26). Thoracic surgeons working at each transplant center 
were asked to complete a questionnaire on physicians’ 
intervention to LTx (Table 2). The pre-transplant process, 
including the review of initial referral and informed 
consent for candidates and assessment of living-donor 
eligibility, was mostly done by thoracic surgeons in 2016, 
some of these tasks being transferred to respirologists in 
2022. Furthermore, the responsibility for post-transplant 
intervention, including the management of underlying 
disorders and native lung complications or long-term follow-
up of LTx recipients, has transitioned from thoracic surgeons 
to respirologists over the past few years. However, a similar 
transition of non-surgical management in the perioperative 

Table 1 The search strategy summary

Items Specification

Date of search March 7, 2023

Databases and other sources searched PubMed and Google Scholar

Search terms used Respirologists, pulmonologist, lung transplant or Japan

Timeframe January 2000 to March 2023

Inclusion and exclusion criteria Inclusion criteria: English language

Exclusion criteria: Non-English language

Selection process TH conducted data selection independently and designed the study concept

YO is responsible for data analysis and interpretation

https://jtd.amegroups.com/article/view/10.21037/jtd-22-1716/rc
https://jtd.amegroups.com/article/view/10.21037/jtd-22-1716/rc
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period currently seems difficult.
Similar trends are also seen in other types of organ 

transplantation, such as kidney, liver and heart, where 

transplant surgeons play pivotal roles in the perioperative 
management of recipients (11-14). However, cooperation 
with physicians in other types of organ transplantation is 

Dokkyo Medical University
•	 Living, 3
•	 Deceased, 23

Tohoku University
•	 Living, 16
•	 Deceased, 144

Tokyo University
•	 Living, 26
•	 Deceased, 109

Fujita Health University
•	 Living, 0
•	 Deceased, 1

Fukuoka University
•	 Living, 6
•	 Deceased, 58

Okayama University
•	 Living, 95
•	 Deceased, 120

Kyoto University
•	 Living, 119
•	 Deceased, 196

Nagasaki University
•	 Living, 6
•	 Deceased, 17

Osaka University
•	 Living, 11
•	 Deceased, 72

Chiba University
•	 Living, 3
•	 Deceased, 12

Figure 3 Lung transplant centers and volumes in Japan. The total numbers of living- and deceased-donor transplants undergone at each 
center between 1998 and 2022 are shown. 

Table 2 The actual workload done by thoracic surgeons at 10 LTx centers in Japan

Non-surgical management in lung transplant 2016 2022

Pre-transplant

Review of initial referral and informed consent for candidates 88.9% (8/9) 70.0% (7/10)

Candidacy evaluation for LTx recipient 55.6% (5/9) 50.0% (5/10)

Assessment of living-donor eligibility 88.9% (8/9) 80.0% (8/10)

Follow-up while on the waiting list 44.4% (4/9) 40.0% (4/10)

Perioperative

Evaluation of deceased donor’s lung 100% (9/9) 100% (10/10)

Systemic management in intensive-care unit (e.g., ventilator, chest drains) 100% (9/9) 90.0% (9/10)

Histocompatibility test (e.g., crossmatch, donor-specific antibodies) 100% (9/9) 90.0% (9/10)

Immunosuppressive and antimicrobial therapies 100% (9/9) 80.0% (8/10)

Post-transplant

Transplant related complication (e.g., graft infection or acute rejection) 100% (9/9) 70.0% (7/10)

Management of underlying disorder or native lung complication 55.6% (5/9) 30.0% (3/10)

Long-term follow-up of recipients (e.g., diabetes, chronic kidney disease) 55.6% (5/9) 40.0% (4/10)

Annual assessment of LTx recipients 100% (9/9) 80.0% (8/10)

The trend of physicians’ intervention in non-surgical management of LTx in the pre-, intraoperative-, peri-operative, and post-transplant 
periods in 2016 and 2022. The actual work mainly done by thoracic surgeons or respirologists was ascertained through the questionnaire. 
LTx, lung transplantation.
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better organized than it is in LTx in Japan. For instance, 
in heart transplantation, cardiologists take on the main 
care of recipients following surgery, while in kidney 
transplantation, both nephrologists and urologists support 
each other to successfully take care of recipients. Also, while 
not all hepatologists accept the role of being main care 
providers after liver transplantation, more physicians are 
involved in such transplantation than in LTx. In this respect, 
the leadership role of respirologists following LTx still lags 
behind that in other type of organ transplantation in Japan.

Roles of respirologists in LTx in Japan

The majority of Japanese respirologists and thoracic surgeons 
understand the need for training that will enable respirologists 
to manage patients before and after LTx. However, because 
of the severe donor shortage in Japan, the country still has a 
way to go to reach the global standard where LTx is a regular 
clinical practice for patients with advanced respiratory 
disease (15). Moreover, most respirologists still have few 
opportunities to see transplant recipients and little confidence 
in taking responsibility for making decisions concerning 
the management of immunosuppression and allograft 
dysfunction of LTx recipients. Therefore, it will take time 
for Japanese physicians to become involved in the whole LTx 
process. Perhaps it is still too early to argue that transplant 
physicians, in view of their highly professional expertise in the 
field of LTx, are valuable in their being able to provide a broad 
range of services to the recipients and transplant team value.

Given such unique circumstances  surrounding 
transplantation in Japan, there is no need for all respirologists 
to have a detailed knowledge of transplant practice. The role 
of individual respirologists in either a part of or the whole 
of the LTx process would be stratified on the basis of the 

size and function of the facility at which they work (Table 3). 
Respirologists at a non-transplant center do not necessarily 
concentrate on interpreting histocompatibility tests or on 
post-operative management of recipients in an intensive-
care unit. Instead, their value lies in their understanding 
of the optimal timing for referral and patient selection for 
LTx listing as well as their basic knowledge of the long-term 
management of LTx recipients (16). In contrast, respirologists 
working at a transplant center have several options: some 
devote themselves to the management of LTx recipients 
between pre- and post- transplant periods as a second sub-
specialty in pulmonary medicine; others, depending on 
their sub-specialties, provide consultation for appropriate 
anti-microbial therapy such as pre-emptive therapy or 
universal prophylaxis and management of underlying 
disease or transplant-related complications. Meanwhile, at 
high- or intermediate-volume transplant centers, transplant 
physicians are encouraged to participate as members of the 
transplant teams. However, since the value and importance 
of transplant physicians have gone unrecognized by society, 
institutional understanding and assurance of sustainable 
employment in the field are needed. 

The following, which relates to Tohoku University 
Hospital, illustrates how lung transplant physicians play 
a decisive role in the management of LTx candidates and 
recipients. Patients with advanced pulmonary disease are 
referred to Tohoku University Hospital for an extensive 
evaluation concerning transplant candidacy. The transplant 
physician explains the risks (such as complications of the 
transplant surgery, life-long immunosuppression and 
increased risk of infection) and benefits (greater quality of 
life, improved functionality and longer survival) of LTx, 
and informed consent is obtained from the candidates. 
Close communication between primary care respirologists 

Table 3 Roles of respirologists in lung transplantation in Japan

Respirologists working at a non-transplant center

Optimal timing for referral and patient selection for LTx listing and basic understanding of long-term management of LTx recipients

Respirologists working at a lung transplant center

In addition to basic understanding of transplant practice working at a non-transplant center, knowledge of candidacy evaluation and 
post-operative management

Transplant physician at a high-volume lung transplant center

Management of patients between pre- and post-transplant periods, with responsibilities that include candidacy evaluation, ensuring 
that patients remain qualified while on the waiting list, intervention of histocompatibility, and short- and long-term management of 
immunosuppressive therapy and allograft dysfunction

LTx, lung transplantation.
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at a non-transplant center and the transplant physician 
is essential to transplant success given the long waiting 
time of over 900 days with an approximately 50% waitlist 
mortality in Japan (5,15). As most candidates deteriorate in 
the interim, the transplant physician shares the candidates’ 
conditions or newly-developed complications with the 
respirologists and considers using marginal donor lungs or 
changing the transplant procedure from single to bilateral 
LTx. Post-transplant management at a non-transplant 
center requires the support of the transplant physician with 
respect to transplant-associated complications, such as graft 
rejection or cytomegalovirus infection, or optimization of 
immunosuppressive therapy based on the adverse events or 
graft function (17-20).

Current activities to address the future direction of LTx in 
Japan

Japan has taken steps toward increasing the number of 
donors and recipients and is at the stage of maturity, 
where, for progress to continue, a number of significant 
changes are needed (Figure 2). There is a clear need for 
respirologists to become involved either in transplant or 
non-transplant centers in order to expand the transplant 
service and provide higher-quality care to patients with 
advanced pulmonary disease as well as to LTx recipients. At 
the current stage, educating respirologists who can take care 
of patients before and after LTx and display their leadership 
in the transplant practice is an immediate top priority in 
Japan. Additionally, development of transplant physicians 
and establishment of their positions at transplant centers 
is an overriding issue. A significant growth in LTx in Japan 
cannot be expected in the future unless these issues are 
addressed. Increasing the number of respirologists taking 
care of LTx recipients is certain to change the circumstances 
with respect to transplantation in Japan. The more trained 
respirologists participate in transplantation, the more widely 
transplantation will be provided to patients, resulting in the 
growth of candidates and recipients. This change will help 
transplant practice become widely accepted by the Japanese 
public and, consequently, will lead to the public acceptance 
of brain death as well as an increase in the number of 
donors. In view of the increasing number of organ donations 
and transplants in Japan, the management of LTx recipients 
will get out of control if only thoracic surgeons are involved. 
Additionally, given respirologists’ high degree of expertise 
in immunosuppressive therapy, based on the recipients’ 
graft function, and their ability to provide long-term care of 

recipients with complicated backgrounds and comorbidities, 
involvement of respirologists at all centers, as well as 
authorized transplant physicians at transplant centers, is 
essential for Japanese transplant sustainability (21). In order 
to do that, some high-volume transplant centers have started 
respirologist training programs that accept visiting physicians 
from non-transplant centers or low-volume centers in 
order to give them experience in seeing candidates on the 
waiting list and LTx recipients. In other LTx centers, the 
two sides meet halfway: respirologists and thoracic surgeons 
collaboratively register patients with advanced pulmonary 
disease with the Japan Organ Transplant Network and also 
follow LTx recipients in respiratory clinics. Alternatively, 
some LTx centers routinely hold online LTx workshops for 
respirologists, where optimal timing for a referral or basic 
management of LTx recipients is shared with transplant 
physicians. The management of transplant recipients will, 
in future, be included in a respiratory fellowship program. 
It is hoped those issues will be brought up for discussion at 
meetings of The Japanese Society of Internal Medicine (22) 
or The Japanese Respiratory Society (23).

Conclusions

In view of the LTx situation in Japan and the roles played 
by thoracic surgeons to date, there is an urgent need for 
respirologists to become involved in LTx practice. Although 
LTx centers are currently devoted to educating respirologists 
to take care of patients before and after LTx, it will take time 
for these physicians to become involved in the whole process 
of transplantation and display their leadership in transplant 
practice. A significant growth in LTx in Japan cannot be 
expected until such involvement is achieved.
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