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Unrelated haematopoietic stem cell transplantation
in Taiwan and beyond

Since its inception in October 1993, the world-renowned Buddhist Tzu Chi Marrow Donor
Registry has facilitated more than 1800 cases of stem cell donations for patients in 27
countries to date. Under the auspices of the Buddhist Tzu Chi Stem Cells Center (BTCSCC),
the Registry (>310 000 donors) offers, on average, one case of stem cell donation every day
to national or international transplantation community. The accomplishment of the Registry
stems from the philosophy and spirit of giving without reward that was inspired by its founder
Dharma Master Cheng Yen, the Samaritan devotions of selfless voluntary stem cell donors
and the efforts from a dedicated network of volunteer workers. Demographically speaking,
slightly less than one third of the donations are provided to domestic patients and the rest
to mainland China and countries in Asia, North America, Europe, Middle East, Oceania, and
South Africa. While most of the patients belong to the Oriental ethnic group, a few of the
patients are non-Oriental. In addition to the Registry, a non-profit umbilical cord blood (UCB)
bank is operating since 2002 to provide a complimentary role for patients unable to identify
appropriate bone marrow stem cell donors in the Registry in time. To date, with an inventory
of over 12 000 units of UCB cryopreserved in the Tzu Chi Cord Blood Bank, 47 units have been
employed in 37 cases of transplantation for both paediatric and adult patients domestically
and internationally. The fact that Buddhist Tzu Chi Marrow Donor Registry and Cord Blood
Bank are established and operating without governmental financial support is unique and
special. To facilitate haematopoietic stem cells to its domestic patients experiencing financial
burdens, the BTCSCC offers financial aids to the underprivileged for their medical relief. This
humanitarian approach and compassion is definitely a role model for many countries in the
world.

Introduction

The Buddhist Tzu Chi Marrow Donor Registry (BTCMDR) and Tzu Chi Cord Blood Bank
(TCCBB) are non-government organisations (NGO) operating under the auspices of
the Buddhist Tzu Chi Stem Cells Center (BTCSCC), Buddhist Tzu Chi Medical Centre in
Hualien, Taiwan. Both divisions offer haematopoietic stem cells (HSC) to patients for
transplantation purposes domestically and internationally. Since its inception in October
1993, the world-renowned BTCMDR has facilitated more than 1800 cases of stem cell
donations for patients in 27 countries to date. It is also self-reliant in terms of human
leukocyte antigen (HLA) typing and all stages of stem cell procurement, preservation,
transport and utilisation. In fact, our laboratory has made several unique contributions
to delineating the HLA makeup in the Chinese population.”® The Registry, with more than
319 000 volunteer donors in its database,> now offers, on average, one case of stem cell
donation every day to national or international transplantation community on the mission
of saving lives. The accomplishment of the Registry stems from the philosophy and spirit
of giving without reward that was inspired by its founder Dharma Master Cheng Yen, the
Samaritan devotions of selfless voluntary stem cell donors and the efforts from a dedicated
network of volunteer workers.

Local and overseas stem cell donation

Demographically speaking, slightly less than one third of the life-saving stem cell
donations are provided to domestic patients and a little more than two thirds are delivered
to patients in China and the rest to countries in Asia, North America, Europe, Middle East,
Oceania, and South Africa. While most of the patients received the HSC donations from
BTCSCC were of the Oriental ethnic group, a few of the patients were non-Oriental. Until
the end of 2008, a total of 1801 HSC donations were provided by BTCSCC to 27 countries
and regions in all five continents over the world. These included transplantation centres
in Asia (n=1642), North America (n=81), Europe (n=54), Oceania (n=24), and Africa (n=1)
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FIG. Overall survival of (a) patients worldwide receiving
the haematopoietic stem cells (HSC) donations from the
Buddhist Tzu Chi Stem Cells Center (BTCSCC), (b) patients
in Asia receiving the HSC donations from BTCSCC [each
line represents average number of patients survived in
transplantation centres in each country],and (c) patients in
countries outside of Asia receiving the HSC donations from
BTCSCC [each line represents average number of patients
survived in transplantation centres in each country]

[Box]. In Asia countries, the three leading recipient
areas were China (42%), Taiwan (29.4%), and Korea
(8.7%). For the rest of the world, the five leading
recipient countries were the United States (US, n=65),
Germany (n=24), Australia (n=22), Canada (n=16), and
the United Kingdom (UK, n=9). This probably reflects
the size of the Oriental ethnic populations in these
countries, and also the relative ease, or otherwise, of
obtaining such ethnic stem cells from their regional
and other registries.

In Taiwan, a total of 12 transplantation
hospitals received 531 HSC donations from BTCSCC.
Among them, Taipei Veteran Hospital (32%) and
National Taiwan University Hospital (26%) led
the rest. In addition, 20 to 48 cases (4-9% each) of
haematopoietic stem cell transplantation (HSCT)
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had been performed with our HSC units in seven

other hospitals, including our own Tzu Chi hospital

in Hualien. The first stem cell supply across the
straits from Taiwan to China was completed on 18

April 1997. Since then, due to its population size, the

demand for Chinese HSC donations from China has
rapidly outnumbered that of Taiwan itself. In fact,
more than two thirds (n=748) of the HSC donations
from BTCSCC were supplied to China, involving

41 hospitals in all. Among them, the First Affiliated

Hospital of Zhejiang University (26%), Guangzhou
Nanfoung Hospital (14%), Guangzhou Jinan Hospital
(7.3%), Peking University People’s Hospital and
Beijing Dao Pei Hospital (6.7% each) and Shanghai
Ruijin Hospital (5.7%) were the leading recipient
hospitals. It is not uncommon to have two or even

three units of stem cells couriered to China to the

same hospital on the same day. Geographically,

the provinces receiving most stem cell units were

Guangdong (n=206), Zhejiang (n=197), Beijing
(n=130), and Shanghai (n=92). In addition, large
numbers of donations were made to other Asian
and western countries and regions. In Asia region,
leading recipients of the rest of HSC (n=363)
included Korea (43%), Hong Kong and Thailand
(17% each), Singapore and Japan (10% each), and
Malaysia (3%). In all these countries except Japan,
one or two hospitals are responsible for over two

thirds of the unrelated HSCT from BTCSCC (Korea:

St. Mary Hospital n=65, Asan Medical Centre n=34;
Hong Kong: Queen Mary Hospital n=51; Thailand:
Ramathibodi hospital n=35; Singapore: Singapore
General Hospital n=19 and National University of
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BOX.Worldwide destination of the Buddhist Tzu Chi Stem Cells Center stem cells (numbers are shown in brackets)

Mainland China
ATLHI— (196)
LiBtnE (43)
EBERE (16)
4t73301 (9)
LiEFhE (5)
HRMNBE— (4)
FITRELAE (2)
JEER304 (1)

Taiwan
b4 (171)
=5 (28)

FhE (5)

Korea
St. Mary’s (65)
Chonnam (6)
Kyungpook (2)

St. Vincent’s (1)

Hong Kong
Queen Mary (51)
Marrow Match Foundation (2)

Singapore
Singapore General (19)

Thailand
Ramathibodi (35)
Natl. Blood Center (1)

Malaysia
Subang Jaya (9)

Canada
Vancouver General (6)
Toronto General (1)

Japan
Kyoto U of Tokyo (4)
National Kyshu (2)
Ehime (1)

National Cancer (1)

United States
NMDP 514 (8)

New York (3)
NMDP 506 (2)

Fred Hutchinson (2)
NMDP 405 (1)
NMDP 557 (1)

Germany
ZKRD TC Essen (3)
ZKRD TC Frankfurt (2)
ZKRD LMU (1)

United Kingdom
Anthony Nolan (3)
The Royal Free (1)

Australia
Prince Alfred (4)
Westmead (2)

Other countries
Sweden (4)

New Zealand (2)
Norway (1)

M= (105)
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Asan (34)

Pusan (5)

Dong A (1)
Catholic Korea (1)

Tuen Mun (3)_

National University (12)

King Chulalongkom (9)

Ampang (2)

Canadian Blood Services (3)
Winnipeg (1)

Keio (2)

Tokyo Metropolitan (2)
Hamahomachi (1)
Niigata (1)

NMDP 501 (4)
NMDP 524 (3)
NMDP 511 (2)
Dallas (1)

NMDP 443 (1)
NMDP 578 (1)

U Hamburg-Eppendorf (3)
ZKRD Uni. Hamburg (2)
TC Hamburg St. George (1)

Bristol Royal (1)
UCH (1)

Perth (3)
Wealth (1)

France (4)
Philippines (2)
Denmark (1)

& MiZRa (55)
BN — (25)
EPakt— (13)
BERAR (6)
BMAR )
EMEEE (3)

@

Q]
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BREAR(

MHOKEE (48)
i (21)

Samsung (11)
Severance (4)
Ewha (1)

Ucsan College (1)

Princess Margaret (2)

Mount Elizabeth (4)

Siriraj (8)

Princess Margaret (3)

Meitetsu (2)
Univ. of Tokyo (2)
JRCNFH (1)
Osaka (1)

NMDP 527 (4)
NMDP 525 (3)
NMDP 530 (2)
NMDP 305 (1)
NMDP 504 (1)
NMDP 589 (1)
Klinik fur Knochenmark (2)
ZKRD U of Berlin (2)
ZKRD TC Nuemberg (1)

Glasgow (1)

Sydney Children’s (3)
Melbourne (1)
Holland (3)

Belgium (2)
Spain (1)

JEEERE (50)
EUEHR (22)
EiBzEE (12)
K2 M (6)
EiBELE (5)
TEH/E (2)
FHER (1)
AL = (1)

K (35)
F1E (20)

Seoul (7)

National Cancer Center (4)
Han Yang (1)

Yon-Sei (1)

Prince of Wales (2)

KK Women Children (1)

Chulalongkom (2)

Foothills Calgary (1)

Tokai (2)

Yokohama City U. (2)
Kurashiki (1)
Institute of Tokyo (1)

NMDP 528 (4)
NMDP 535 (3)
NMDP 579 (2)
NMDP 321 (1)
NMDP 512 (1)
St. Francis (1)

Univ. of Essen (2)
DKD Wiesbaden (1)
ZKRD TC Leipzig (1)

GOSH (1)

Alfred (3)

Brisbane and Women (1)
Italy (3)

South Africa (1)
Spain (1)

Inje (7)
INHA (3)
Kun-Kuk (1)

Queen Elizabeth (2)

St. Jude (1)

Phramong Kutklao (2)

Montreal Children (1)

Yokohama (2)
Chiba (1)
Nagano (1)
Tohoku (1)

NMDP (3)

Arlin Cancer (2)
NMDP 579 (2)
NMDP 402 (1)
NMDP 518 (1)
Tufts (1)

ZKRD CCVKB (2)

ZKRD (1)

Newcastle General (1)

St. Vincent’s (2)

Israel (2)
Switzerland (1)

Singapore n=12; Malaysia: Subang Jaya Medical
Centre n=9). In comparison, the range of institutions and Japan is scattered throughout the country
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(number of centres: Japan 20; US 30; Germany 12;
Australia 9; UK 7) with only two hospitals receiving
more than four units.

Cord blood banking in Taiwan

In addition to the BTCMDR, the non-profit TCCBB
is operating since 2002 to play a complimentary role
for patients unable to identify appropriate bone
marrow stem cell donors in the Registry or when
time is not favourable in the location of suitable
marrow donors.” The first delivery of cord blood was
to Johns Hopkins Hospital in July 2004 to a 2-year-old
Chinese girl. To date, with an inventory of over 12 000
units of umbilical cord blood cryopreserved in the
TCCBB, 47 units have been employed in 37 cases of
transplantation for both paediatric and adult patients
domestically and internationally. In Taiwan, a total
of eight hospitals received 21 cord blood donations
from TCCBB as of December 2008. In addition, cord
blood units have been supplied to Hog Kong (n=6),
Malaysia (n=4), US (n=3), and Singapore, Germany
and UK (n=1 each).

Survival of patients after haematopoietic
stem cell transplantation with stem

cells from the Buddhist Tzu Chi Marrow
Donor Registry

Tofollow-up patientswho received the HSC donations
from BTCMDR, follow-up reports were collected from
transplantation centres. The survey asked for survival
information of each patient at 100 days, 1 year, 2
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years, and 3 years after the HSC transplantation. This
current update used 31 December 2007 as the cut-off
date for this survival rate survey. The overall rate of
the follow-up return was 82.9%. The overall rate of
survival of 100 day, 1 year, 2 years, and 3 years after
the HSC transplantation was 72.6%, 49.7%, 40.4% and
31.1% respectively (Fig a).

Comparison of the 3-year survival rates between
patients in Asia and patients in countries outside Asia
is depicted in Figures b and c. Both groups had similar
rate of success in HSC transplantation, suggesting that
the HSC harvested worked equally well irrespective
of distance between BTCSCC harvest centre and the
countries of the HSC recipients.

Conclusions

The fact that BTCMDR and TCCBB are established and
operating without governmental financial support
is both extraordinary and exemplary. To facilitate
HSCT to domestic patients experiencing financial
burdens, the BTCSCC offers financial aids to the
underprivileged for their medical relief. Its work is
facilitated by a huge network of unpaid volunteers,
and command huge public trust due to its religious
and NGO background. This humanitarian approach
and compassion is definitely a role model for many
countries in the world. The worldwide contribution
of our work is substantial in that 2.8% of all registered
marrow donor in the world come from Taiwan, which
make up only 0.34% of world population. The BTCSCC
continues its mission set forth 15 years ago to help
save lives.
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