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Global observatory and database
on donation and transplantation

World overview on heart transplantations
between 2008 and 2017

Heart transplantation is an effective way of improving the quality of life and
survival of patients in terminal heart failure. Multiple advances in the man-
agement of transplantation over the past few years will improve the survival
and quality of life of heart transplant recipients. The shortage of donors limits
the number of heart transplants, and the use of mechanical circulatory sup-
port devices is increasing. Data from the Global Observatory on Donation
and Transplantation (GODT) of the WHO-ONT show that between 2008 and
2017 over 60,000 heart transplants were performed worldwide, ranking third
among solid organ transplantation. Since 2008, the median heart transplant
volume has been 6,110 procedures per year. Increasing the donor pool and
improvement of the quality of life and survival of heart transplant recipients
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must be the main goals in future years.

1. INTRODUCTION

Heart transplantation has been proven the most effec-
tive therapy for end stage heart disease.” Over 50 years have
passed since the first heart transplants were performed by
the pioneers Barnard (1967) and Shumway (1968).>3 Since
then, there have been various tremendous advances in the
field, including donor and recipient selection, immunosup-
pression management and prevention of complications,
and, worldwide, the number of heart transplants is grow-

University of Thessaly, Larissa, Greece

Maykéouio mapatnpntrplo

Kat Bdon dedopévwy yia Tn Swped
Kal Tn pETapooxeuon. MNaykoouia
EMIOKOTINON VIO TIG UETAPOOKEVOEIG
kapdid¢ petaf 2008 kat 2017

MepiAnyn oto Tédog Tou dpBpou

Key words

Heart failure
Heart transplantation
Organ donation

Submitted 30.1.2021
Accepted 8.2.2021

ing.* According to the most recent data from the Global
Observatory on Donation and Transplantation (GODT), the
World Health Organization (WHO) estimates that more than
5,000 heart transplants are performed annually, worldwide.”
Despite the growing number of donors, the availability of
this form of treatment continues to be limited.

The field of heart transplantation has made undeniable
progress since the first human-to-human heart transplant
was performed 53 years ago, and it has now entered a
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stage of great growth and innovation. Over 60,000 heart
transplants were performed worldwide in the decade
2008-2017, ranking third among solid organ transplan-
tation. Since 2008, the median heart transplant number
has been 6,110 cases per year, with a steady uptrend, and
in 2017, 7,881 heart transplants were performed (fig. 1).
This perhaps reflects increased organ utilization, as the
number of donors have remained stable throughout the
years.® Survival after transplant has improved steadily,
with 1-, 5- and 10-year rates in the decade examined at
approximately 90%, 80% and 65%, respectively.” In addi-
tion to the technological and pharmaceutical advances,
appropriate patient selection, improved medical manage-
ment, meticulous operative care, vigilant surveillance and
responsive long-term follow-up can all be credited for the
continuing success in heart transplantation. From this
perspective, we will summarize the contemporary data
on heart transplantation.

2. GLOBAL HEART TRANSPLANTATIONS

In the present review, we used data from the GODT of
WHO-ONT, including all heart transplantations performed
between 2008 and 2017, according to the global distribu-
tion by WHO areas, and updated data on organ, tissues
and cells donation, and transplantation from each country.
We included only the data for heart transplantations, and
for the statistical analysis, we used descriptive statistics.

According to the WHO-ONT GODT, between 2008 and
2017, the number of heart transplantations increased from
5,327 in 2008 to 7,881 in 2017, which corresponds to an
increase of 47.9% worldwide. Specifically, in Africa the
increase was 24%, in America 49% and in Europe 21.8%,
while in the Eastern Mediterranean there was an increase
of 108% up until 2016, but in 2017 there was a decrease
of 75%. In South East Asia and Western Pacific, an increase
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Figure 1. Annual heart transplants in the period 2008-2017, worldwide
(data of the WHO-ONT Global Observatory on Donation and Transplan-
tation).
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of over 100% was estimated, based on the registered
numbers (fig. 2).

The countries where the most transplantations were
performed from 2008 to 2017 were South Africa, with 100%
of the transplantations in Africa, and America, where 78.89%
were in the USA, followed by Brazil (7.95%), Canada (5.44%)
and Argentina (3.11%). In the Eastern Mediterranean, the
country with the most transplantations was Iran, with
73.66%, and in Europe, France accounted for 17.59% of
transplantations, and Germany 13.65%, followed by Spain
(11.11%) and Italy (11.08%). In South East Asia, India was
the country with the most transplants (84%), and in the
Western Pacific 48.62% of the transplants were performed
in China, followed by the Republic of Korea (21.84%) and
Australia (19.46%) (tab. 1).

The total of actual donors in the period 2008-2017
increased by 67.5%, from 22,350 to 37,447 donors, world-
wide (fig. 3). Specifically, in each continent an increase of
donors was observed, as follows: Africa 13.8%, America
42.2%, and Europe 36.9%. In the Eastern Mediterranean
there was an increase of 200% from 2008 up until 2016,
but a decrease of 86.6% the following year. In South East
Asia and Western Pacific, an increase of over 100% was
estimated, based on the registered numbers. The number
of the actual donors over the years studied was 281,639, of
which 83.77% were from deceased donors after brain death
(DBD), 12.57% from donors after circulatory death (DCD)
and 3.66% from donors who died from other causes. The
total number of the utilized hearts from deceased donors
over the decade was 149,907.

In particular, for the European region, the two countries
that shared the first position for the rate of deceased do-
nors were France and Spain with 16% for both countries,
followed by Italy and the United Kingdom with 13% and
9%, respectively (fig. 4).
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Figure 2. Annual heart transplants in the period 2008-2017, by area (data
of the WHO-ONT Global Observatory on Donation and Transplantation).
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Table 1. The countries with the greatest numbers of heart transplants.*

Region Country n % of total
Africa South Africa 254 100,00
America USA 25,997 78,89
Brazil 2,620 7,95
Canada 1,795 5,44
Argentina 1,029 3,11
Other 1,509 4,57
Eastern Mediterranean Iran 733 73,66
Other 260 26,34
Europe France 4,260 17,59
Germany 3,307 13,65
Spain 2,691 11,11
Italy 2,685 11,08
United Kingdom 1,654 6,83
Russian Federation 1,313 5,42
Other 8,304 34,29
South East Asia India 704 84,00
Thailand 134 26,00
Western Pacific China 2,088 48,62
Republic of Korea 938 21,84
Australia 836 19,46
Other 432 10,00

*Data of the WHO-ONT Global Observatory on Donation and Transplantation
USA: United States of America
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Figure 3. Actual and utilized heart donations from 2008-2017, world-
wide (data of the WHO-ONT Global Observatory on Donation and
Transplantation).

3.TYPES OF DONORS AND AVAILABILITY OF ORGANS

Most of the organs come from people who died, who
had expressed a wish for their hearts to be used by someone
after their death. There are two main types of deceased do-
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Figure 4. Total of deceased donors in Europe for the years 2008-2017 (data
of the WHO-ONT Global Observatory on Donation and Transplantation).

nors: Brain death donors are assessed as having irreversible
and total loss of brain function. The donor’s heart contin-
ues to beat as long as the donor remains on a ventilator.
Circulatory death donors are patients who have sustained
catastrophic brain injury from which they will not recover,
but are not yet brain dead. When further treatment is not
considered to be in their best interests, after discussion with
the donor’s family, treatment is discontinued by stopping
ventilation and terminating stopping their medication.?

The gap between organ demand and organ supply
continues, despite progress in the field of transplantations.
Ethical medical principles require equal consideration for
living persons, regardless of individual differences, such
as sex, ethnicity, religion, nationality, age, disabilities and
whether they are approaching the end of life; anything
else constitutes homicide.? The inadequate organ supply
from human cadavers has given rise to ethical issues and
dilemmas other the years.”” Many physicians and ethicists
believe that these problems can be overcome by application
of medically and ethically accepted solutions, including the
provision of better care and counseling for the bereaved
family, with a view to securing informed consent.”” The
debate about when someone can be declared dead for
harvesting of transplant organs is often the major question
for many physicians. A single definition of death might be
difficult to determine in the case of cardiopulmonary death
or brain death. The primary ethical emphasis should be on
the ways in which clinicians can and should act to shows
respect for dying persons during the end of life transition,
even if this sometimes leads to reduced availability of
transplantable organs.’™?'3

The “dead donor rule” states that a patient may only
become a donor after death, and that the recovery of or-
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gans must not cause a donor’s death.™ A possible deceased
donor may be a patient with a devastating brain injury
or lesion, or a patient with circulatory failure, but who is
apparently medically suitable for organ donation.” After
death, the deceased donors can be described as actual or
utilized donors. An actual donor is a donor where an opera-
tive incision was made with the intent of organ recovery
for the purpose of transplantation, or at least one organ
was retrieved for the purpose of transplantation, while a
utilized donor is an actual donor from whom at least one
solid organ was transplanted.’s

The combination of an efficient system for organ do-
nor identification, detection and procurement has been
identified as one of the keys to increasing deceased donor
transplants. In particular, the presence of a key donation
person at hospital level (the transplant donor coordinator),
whose main responsibility is to develop a proactive donor
detection programme, is the most important step towards
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improvement of donor detection rates and optimization
of organ donation. The appointment of transplant donor
coordinators in Spain increased donation rates from 14
donors per million population (pmp) in 1989 to 33-35
donors pmp in just a few years.”” '8

4. CONCLUSIONS

Clinical organ transplantation has been recognized
worldwide as one of the most enthralling medical events.
In recent decades, the numbers of heart transplantations
have increased, worldwide, but the availability of human
organs is still inadequate, causing a gap between organ
supply and demand. This has led to very long waiting
periods, with many deaths among potential recipients.
This problem could be alleviated by improving public
awareness, with media engagement to promote organ
donation.
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H petapdoxevon kapdidg gival €vag amoTEAECUATIKOG TPOTIOG Yia TN BeATiwon TG motdTnTag (WwNG, KABWG KAl TNG ETTL-

Biwong og aoBeveig pe TEAIK Kapdlakr avenmdpkela. H mpdodog n omoia éxel emteuxOei Ta TeAevTaia €Tn o€ emimedo

HETAHOOXEVOEWV OAAA Kal amokatdotaong urtoAoyiletal 6Tt Oa BEATIWOEL TO HECO TTPOOSOKIUO EMBiWoNG KAl TNV TTol-

oTNTA (WNG TWV ATTOSEKTWYV PETANOOXELONG KAPSIAG. H ENenpn Sotwv replopilel TNV emiteuEn PEYAAUTEPOU APIOOV

METAMOOXEVOEWV KAPSIAG Kal avEAveTal N XPrion MNXAVIKWY UNXAVICUWY KUKAOPOPIKAG UTTOoTRPIENG. AVTARONnKav

oTolxeia amo 1o Naykoouto MNapatnpntrptlo yia tn Awped kat tTn Metapodoyxevon Opydvwy Tou MNMaykéouiov Opyavi-
opov Yyeiag (WHO) peta&y 2008 kat 2017. MNeplocdtepeg anmd 60.000 PETAUOOKEVOELG KAPSIAG £XOUV TTPAYATOTION-
nOei maykoopiwg otn dekaetia 2008-2017. Autd TA OTOLIXEIO KATATACOOULV TPITN OTN CEIPA OTNV KATNYOPIa HETAMO-

OXEUONG OTEPEWV OPYAVWV TIG LETAMOOXEVOEIG KAPOIAG. ATTO To 2008, 0 aplBUOG TWV HETANOOXEVOEWV KAPOIAG EXEL

péon Tun 6.110 eTnoiwg. H avénon tng de€apevnig twv Swpntwv Kat n BeAtiwon tng moltdétnTtag (wrig Kat tng emPiw-

ONG YA TOUG ATTOSEKTEG UETAUOOXEVOEWV KAPSIAG TIPETIEL VA €ival OL OTOXOL TWV UEANOVTIKWV ETWV.

NEé&erg evupeTnpiou: AcOeveiq pe kapdilakr avemdpkela, Awped opyavwy, MeTapooxeVoelg KapSidg
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