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Objective. The present paper summarizes development of donor search for allot-
ransplantation of haematopoietic stem cells (HSC) in Lithuania during a period
of seven years (1998-2005). This paper considers the topics of strategy and met-
hods of histocompatibility typing and creating a legal and organizational frame of
the functioning of the Lithuanian National Bone Marrow Donor Registry.

Materials and methods. Till 2003, typing for HLA antigens was performed
by the standard microlymphocytotoxicity method. Low- and high-resolution DNA-
based HLA typing method, as the essential condition for the creation of Lit-
huanian National Bone Marrow Donor Registry, has been established under
the auspices of the Europdonor foundation.

Results. Primary and control typing for allogeneic HSCT of 283 patients
and their families was performed from January 1, 1998 till January 1, 2005.
HLA identical donor is provided in Lithuania by core family donors typing
(CFDT) in 11.1-52.9% of cases. Extended family donor search (EFDS) has
been initiated in 14 cases; in total, 73 potential family donors have been exa-
mined. On 8 November 2004, Lithuanian Register was officially included into
the Bone Marrow Donor Worldwide (BMDW); the total number of Lithuanian
donors by 24 May 2005 was 199.

Conclusions. CFDS should be carried out whenever possible. In case of
unsuccessful CFDS, unrelated donor search should be the subsequent type of
search. Initiation of an EFDS is acceptable if the patient’s HLA-A, -B, -DRB1
phenotype is absent amongst donors in BMDW.
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INTRODUCTION

Haematopoietic stem cell transplantation (HSCT) has
become an accepted form of therapy for haemato-
poietic malignancies. It is also employed for solid
cancers, hereditary blood disorders, immunodeficien-
cies and certain metabolic disorders. This treatment
modality currently is successfully applied even in el-
derly patients (1, 2). Nevertheless, donor-recipient
identity for tissue antigens (HLA), valuable in organ
transplantation, is still critically important for good
clinical results in transplantation of haematopoietic
stem cells, routinely called bone marrow transplanta-
tion. While in organ transplantation selection is pro-
vided in the direction “donor-recipient” (to whom
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this organ should be given as the ”best match”), for
the HSCT recipient-donor selection is basically dif-
ferent; it is actually best donor selection for a reci-
pient, sometimes from a huge amount of potential
donors.

MATERIALS AND METHODS

The ideal allogeneic donor for HSCT is a genotypi-
cally identical sibling, i.e. one who shares with the
patient both parental haplotypes, which are identical
by direct descent (3, 4). In this case the donor and
the recipient are matched at the genomic level for
the entire Major Histocompatibility Complex (MHC),
i.e. two-haplotype match. However, these will only
provide transplants for about 30% of patients wai-
ting for transplantation. The lack of family donors
has prompted a number of groups to explore the
use of volunteer unrelated donors. Unrelated donors
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are generally only phenotypically matched for the
HLA class | and class Il alleles; this level of mat-
ching does not necessarily mean that the donor and
the recipient are matched for all of the possible epi-
topes on the class I and class Il molecules nor for
the numerous other polymorphic genes within the
MHC. Within families it is also possible to identify
individuals (e.g., parent, uncle, aunt or cousin) who
share one haplotype which is identical by descent
and who are phenotypically matched on the non-
shared haplotype. It is important to note that the
results of matched unrelated pairs transplantation and
one haplotype-matched siblings clearly show that the
degree of HLA mismatch is significantly related to
both the graft failure and the incidence of graft-
versus-host disease (GVHD) (5-7).

In Lithuania, HLA research was started in 1969,
when the first tissue typing laboratory at Vilnius Uni-
versity Heart Surgery Clinic was established (8). Till
2003, typing for HLA antigens was performed by
means of a standard lymphocytotoxic assay still ap-
plied in organ transplantation services all over the
world. HLA typing by conventional serology is based
on the complement-dependent microlymphocytotoxi-
city test and uses highly selected HLA antigen-spe-
cific alloantisera from multiparous women or mo-
noclonal antibodies. Since the beginning of the year
2003, the HLA laboratory has started using molecu-
lar methods for low resolution typing of Class Il
(HLA-DRB1, -DQB1) and Class | (HLA-A, -B, -C)
antigens, as well as high resolution Class Il typing
for confirmatory testing of donors and recipients be-
fore the transplantation. Molecular (DNA-based)
HLA typing relies on the polymerase chain reaction
(PCR) for amplification of particular gene segments,
and in Vilnius is currently performed by PCR-SSP,
utilizing sequence-specific primers (SSP) for identifi-
cation of absence or presence of a particular nucle-
otide sequence within the amplified gene segment.

Lithuanian immunogeneticists and haematologists
agreed to apply the German consensus for donor
search strategy, histocompatibility loci to be typed
and histocompatibility typing techniques to be used
(3). At the first stage, core family search is perfor-
med, e.g., HLA-A, -B, -C antigens in the patient and
patient’s siblings are typed using serology typing or
low resolution PCR-SSP typing. If a class | identical
sibling is found, he/she and the patient are typed for
HLA-DR antigens. If no identical sibling is identi-
fied, unrelated donor search at the Bone Marrow
Donors Worldwide (BMDW) is started. Extended fa-
mily search is initiated in special cases when no un-
related donor is available. This is particularly feasib-
le if there is a history of consanguinity in the family,
homozygosity or sharing of antigens between the pa-
rents, or if the patient has one or two high frequen-
cy haplotypes, especially in the case of rare HLA
antigens in the family.

RESULTS

Currently for allogeneic haematopoietic stem cells
transplantations primary and control typing of pa-
tients and their families is performed at Vilnius Uni-
versity Hospital Santaridkig Klinikos (VUHSK) with
the constantly growing workload (from 15 families
per year in 1998 to 55 families in 2004) (Fig. 1). In
Lithuania, haematopoietic stem cell transplantation
is performed at VUHSK for adults since 1999 (He-
ad of the BMT Unit I. Trociukas); in 2002 a HSCT
unit for children at Santariskes Children’s Hospital
was opened (Head A. Savinas). The latter uses the
facilities for HLA typing, leukemia immunophenoty-
ping and leucopheresis of VUHSK. As one can see
in Fig. 2, while performing core family donor search
(CFDS), phenotypically identical donors for adults
are provided in 31.8-51.9% and for children in 11.1-
50.0% of cases. We should note that in some fami-
lies the sick child is the only one, diminishing the
probability of a suitable family donor nearly to zero.
In case of lack of core family donor, extended fami-
ly donor search (EFDS) has been initiated in 14
cases; in total, 73 potential family donors have been
examined. Only in one case, presented in Fig. 3,
EFDS was successful, and one antigen-mismatched
aunt was found.

An essential condition of the further development
of HSCT in Lithuania was creation of Lithuanian
National Bone Marrow Donor Registry. Work was
performed under the auspices of the Europdonor
Foundation as part of IST programme STEMNET
(contract number 1ST-2000-26117), and included in-
troduction of HLA typing using molecular biology
techniques, applying quality control measures, inclu-
ding preparation of Standard Operation procedures,
as well as establishing an information technology sys-
tem for the Registry needs.

HLA typing and quality assurance is performed
considering Standards for Histocompatibility Testing
(9). International quality control, Proficiency testing
of HLA Class | typing for Central/East Europe, or-
ganized by L. Hirszfeld Institute of Immunology and
Experimental Therapy of the Polish Academy of
Sciences (Wroclaw, Poland) is in use. Standard ope-
ration procedures (SOPs) were prepared in consent
with those of BMDW and World Marrow Donor
Association (WMDA) (10, 11), creating a frame of
the functioning of the registry for HLA typing, ot-
her laboratory investigations, personal data handling
and security aspects for human cell transplantation.
Before testing, free informed consent by a volunteer
donor is given on the basis of information provided
by a medical professional; informed consent and con-
current information are prepared in agreement with
WMDA recommendations (12). The volunteer do-
nor is also informed that any disclosure of informa-
tion that could identify him/her is prohibited, and
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Fig. 3. An example of extended family donor search

that donor will not know the
identity of a possible recipient
of his/her stem cells.

The first Lithuanian unre-
lated donor was typed on 9
May 2003. Sixty-six donors we-
re registered till 8 November
2004, when the Lithuanian Re-
gister was officially included in-
to the BMDW. The workload
is constantly growing; e.g., from
1 January 2005 till 24 May
2005 133 potential unrelated
donors were HLA-typed and
registered. The total number of
Lithuanian donors by 24 May
2005 was 199, 192 of them
(96%) HLA-A, -B, -DR typed,
189 — DNA Class Il and 40 -
DNA Class | typed. Currently
the participants of the BMDW
are 54 stem cell donor regist-
ries from 40 countries and 38
cord blood registries from 21
countries; the up-to-date num-
ber of donors and cord blood
units is 9,745,372 (last upda-
ted: 24 May 2005) (13).

DISCUSSION

Donor-recipient identity for
tissue antigens (HLA) is cri-
tically important for good cli-
nical results in allotransplan-
tation of haematopoietic stem
cells. An HLA mismatch is
perhaps the strongest risk fac-
tor for outcomes after HSCT
(14, 15). A major cause of
morbidity and mortality fol-
lowing allogeneic HSCT is
the development of graft-ver-
sus-host disease (GVHD) (5,
7, 14, 15, 17), caused by the
T cells in the donor marrow,
which recognize foreign de-
terminants on the new host
and initiate an immune res-
ponse against them. This
principle is well illustrated by
HSCT in the treatment of
children with severe combi-
ned immunodeficiency. The-
se children accept the graft
without immunosuppression
and by T cell depletion of do-
nor marrow the incidence of
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GVHD is markedly reduced, even in one-haplotype
mismatched sibling combinations. When GVHD did
occur it was usually associated with placental tran-
smission of maternal T cells, so the disease was ac-
tually graft-versus-graft as opposed to GVH (6). The-
se observations pinpoint the role of T cells in
GVHD. Accordingly, the incidence of GVHD in
HSCT for haematological malignancies can be redu-
ced by T cell depleting prior to infusion, but unfor-
tunately this abrogates a beneficial effect of the T
cells, that of graft-versus-leukaemia (GVL) effect.
Transplantation of a matched unrelated donor re-
sults in an enhanced graft-versus-leukaemia (GVL)
effect; this might be explained by the difference of
HLA compatibility between HLA genotypically iden-
tical siblings versus unrelated donors who are mat-
ched for HLA-A, -B and -DRB1 (16), and post
transplant relapse rates are lower than after HLA-
matched related grafts (15). On the other hand, the
basis for a higher incidence of graft failure after
unrelated donor transplantation is the greater de-
gree of genetic disparity between unrelated and re-
lated donor-recipient pairs (15).

Only very few patients are lucky enough to have
an ideal syngeneic donor - identical twin. Twin
transplantation is associated with a similar relapse
risk and a trend for better overall survival in com-
parison to transplantation from an HLA-identical sib-
ling (17). In order to give the best possible chance
to the patient without ideal donor, all other donor
search strategies should be in use. For Caucasian
patients, the probability of identifying an HLA-mat-
ched donor through an unrelated donor search is
clearly higher than through an EFDS and has me-
anwhile reached the percentages of > 80% vs. <10%
(3). One step to transplantation using unrelated do-
nors in Lithuania was creation of the Lithuanian Bo-
ne Marrow Donor Registry. Initially the Registry was
sponsored by the IST programme STEMNET (con-
tract number 1ST-2000-26117), by Lithuanian Society
of Parents and Guardians of Children with Onco-
haematological Diseases “Paguoda”, as well as by the
Foundation “Help for Lithuanian Children” establish-
ed under the patronage of Maestro Mstislav Rostro-
povich, internationally acclaimed and acknowledged
as the world’s greatest living cellist. Starting from
the end 2004, State Patient Fund had started to co-
ver the expenses for the unrelated donor typing, in-
ternational searches and stem cell transplantations,
facilitating the finding of donors for recipients in
need.

Stem cell transplantation using unrelated donors
or cord blood units has become a clinical reality,
but many challenges remain. The dimension of HLA
polymorphism, i.e. the number of alleles of an HLA
locus, is much higher than that presumed before a
number of years. It is often difficult, or even impos-
sible, to select a well-matched unrelated BMT do-

nor. Although molecular typing has contributed to a
more reliable HLA typing, it has also led to an enor-
mous increase in the number of HLA alleles, ensu-
ring constant changes of HLA typing methods, se-
arch and mismatch acceptability strategies.

CONCLUSIONS

1. Core family donor search (CFDS) should be car-
ried out whenever possible; beside the siblings, the
patient’s parents should also be tested in order to
identify the maternal and paternal HLA haplotypes
of the patient by means of segregation analysis. Such
search is successful in about 30% of cases.

2. In case of unsuccessful CFDS, unrelated do-
nor search should be the subsequent type of search,
successful in >80% of cases.

3. Initiation of an extended family donor search
is acceptable if the patient’s HLA-A, -B, -DRB1 phe-
notype is absent amongst donors in Bone Marrow
Donors Worldwide (BMDW); in Lithuania such se-
arch was successful in 7% of cases.
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Santrauka

Vilniaus universiteto ligoninés Santaridkig Klinikos Kliniki-
nés imunologijos laboratorijoje nuo 1998 m. atliekama do-
norg paiedka kraujodaros kamieninig lastelig transplantacijai
(KKLT). Iki 2003 m. audinig suderinamumo antigenai bu-
vo nustatomi standartiniu mikrolimfocitotoksiniu metodu.
Molekulinio tyrimo metodai (PGR - pemos ir aukdtos ski-
riamosios gebos) buvo pradéti taikyti kuriant Lietuvos na-
cionalind kraujodaros kamieninig lastelig registra. Iki 2005
m. sausio mén. tipuoti 283 ligoniai ir jg deimg nariai. Lie-
tuvig deimose fenotipidkai identidkas donoras buvo rastas
11,1-52,9% atvejais. ledkant donorg artimoje giminéje bu-
vo idtirta 14 ligonig ir 73 jo deimg nariai kaip potencial(s
kraujodaros kamieninig lastelig donorai; vienam recipientui
rastas tinkamas donoras. 2004 m. lapkrieio 8 d. Lietuvos re-
gistras buvo édtrauktas 4 Pasaulind kaulg eiulpg registra
(BMDW - Bone Marrow Donor Worldwide), kuriame tarp
9,745,372 donorg yra 199 Lietuvos donorai (2005 gegupés
24 d.). Neradus identidko donoro tarp artimg ar tolimesnig
giminaieig yra galimybé surasti tinkama donora Pasaulinia-
me kaulg éiulpg registre.



