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HHAAPPLLOOIIDDEENNTTIICCAALL  HHAAEEMMOOPPOOIIEETTIICC  SSTTEEMM  CCEELLLL  TTRRAANNSSPPLLAANNTTAATTIIOONN  --  PPAAKKIISSTTAANNII  

PPEERRSSPPEECCTTIIVVEE  

The process of transferring stem cells from 
the donor to the recipient with an intention to 
achieve haematological as well as immune 
reconstitution is called Allogeneic Haemopoietic 
Stem Cell Transplantation (Allo-HSCT)1. 

Allo-HSCT is the only curative option for the 
patients with various benign as well as malignant 
haematological disorders e.g very severe aplastic 
anaemia (VSAA), other bone marrow failure 
syndromes, beta thalassaemia major (BTM), 
severe combined immunodeficiency (SCID) and 
poor risk leukaemias2. More than 50% of the 
patients are not fortunate enough to have a fully 
HLA-matched donor and as smaller family size is 
in vogue all over the world this probability is 
decreasing day by day3. For the patients who do 
not have 8/8 HLA matched sibling, matched 
unrelated donor (MUD)4 or haploidentical donor 
is preferred. Since MUD can be searched only 
when matched unrelated donors registry is  
either available or approachable, bone marrow 
transplantation from related haploidentical donor 
is gaining popularity. The chance of finding a 

MUD is less than one in a million individuals5. 
Furthermore, despite inclusion of more than 20 
million volunteer donors in these registries, it is 
very difficult for few ethnicities to find a fully 
matched unrelated donor.  

Blood relative of the patient who shares one 
human leucocyte antigen (HLA) haplotype but 
has different HLA genes on unshared haplotype 
is called haploidentical donor (HID)6. Every 
individual has one haplotype similar to each of 
the parent and each offspring. Every sibling also 
has 50% chance of having matched haplotype for 
the patient. So HID can be searched by HLA 
typing of the parents, siblings, offsprings and 
close blood relatives. According to an estimate 
95% of the patients have at least one HID and on 
average there are 2.7 donors available for each 
recipient7. 

Haploidentical stem cell transplantation 
(Haplo-HSCT)8 has become need of the day due 
to immediate donor availability especially in 
resource constraint countries where MUD 
registries and cord blood banks (CBB) are neither 
available nor planned in near future due to 
extremely high involved costs. Historically 
Haplo-HSCT was associated with compromised 
outcome due to graft versus host disease (GVHD) 
and graft failure but after the discovery of      
post-transplant high dose Cyclophosphamide 
(PT/Cy) causing selective T-cells depletion, the 
bidirectional T-cell allo-reactivity has been 
adequately addressed. However PT/Cy results in 
delayed immune reconstitution and higher rates 
of life threatening infections. 

Pakistan’s Perspective 

Pakistan is the sixth most populous country 
with more than 200 million inhabitants. The 
country is facing many challenges including 
population explosion, illiteracy, lack of 
nationwide health infra structure, economic crises 
and last but not the least war on terrorism. 

The incidence of aplastic anaemia (AA) in 
Asia is two to three folds as compared to the 
incidence in any other part of the world9. In 
Pakistan more than 50% patients in any 
haematology clinic have diagnosis of aplastic 
anaemia10. Etiology of increased incidence of AA 
includes both genetic as well as acquired 
factors11. Host genetic factors especially short 
telomere length has been recognized to be the 
culprit. Environmental factors responsible for 
increased incidence of AA include pesticides, 
benzene, arsenic and many viruses. In Pakistan 
rural population is at a greater risk of AA as 
compared to urban population because being an 
agricultural country, people living in villages 
have increased exposure to pesticides12. 

Pesticides have been reported to be 
associated with haematological malignancies as 
well. Exposure to excessive radiations also 
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increases the risk of acute as well as chronic 
leukaemias. 

Among genetic disorders the most 
frequently encountered haemoglobinopathy is   
β-thalassaemia major. There are more than 
100000 thalassaemics in the country and despite 
increasing awareness about prevention 5000 
annual births are still being reported13. 

Bone marrow transplantation is the only 
curative option for aplastic anaemia, β-
thalassaemia major and poor risk leukaemias. In 
Pakistan only five well established centers are 
carrying out haemopoietic stem cell 
transplantation (HSCT) and few smaller centers 
are also coming up. Less than 10% of the 
potential candidates requiring HSCT can actually 
undergo the procedure basically because of the 
following reasons: 

1. Lack of specialized centers. 

2. Lack of trained human resources 
including doctors, nurses, pharmacists, 
technologists and paramedics. Very low BMT 
team density as there are just five BMT teams for 
a population of 200 million i.e 0.025 team/million 
as compared to Europe where the ratio is 
14.43/million and Eastern Mediterranean 
countries having the ratio of 1.55/million 
population14. 

3. Limited availability of specialized 
instruments. 

4. High cost involved in the procedure. 

5. Limited availability of fully HLA matched 
donors. 

6. Non-availability of MUDs registry and 
cord blood bank. 

7. Extremely high cost required for 
approaching International MUDs registries 
/Cord blood banks. 

8.  Lack of infrastructure and Government 
support for National Bone Marrow 
Transplantation Programs. 

So Haploidentical HSCT is the only ray of 
hope in the presence of above mentioned 

constraints and limitations. Among all the 
different strategies of carrying out haploidentical 
transplants, PT/Cy is the most preferred and cost 
effective alternate. Haploidentical HSCT is the 
realistic approach in present scenerio not only for 
Pakistan but for the whole developing world. 

CONCLUSIONS / FUTURE DIRECTIONS 

Haploidentical HSCT is the only feasible 
way to rescue those patients requiring Allo 
geneic BMT who do not have fully HLA matched 
donor especially in developing countries where 
lack of resources pose the major challenge. T-cell 
depletion was associated with very high non 
relapse mortality (NRM) after haplo HSCT all 
over the world. So the presence of T-cells in the 
graft along with better preventive regimens for 
the prevention of graft versus host disease 
(GVHD) was recommended. The use of high dose 
Cyclophosphamide for the removal of allo-
reactive T-cells on day +3 and +4 post Haplo-
HSCT turned out to be very effective as on one 
hand it depletes allo reactive T-cells responsible 
for GVHD and graft rejection and on the other 
hand it does not harm stem cells in the graft 
which are resistant to Cyclophosphamide due to 
high levels of enzyme Aldehyde dehydrogenase 
in them. Mega doses of stem cells, reduced 
intensity conditioning and more comprehensive 
antibiotics cover decrease early complications 
associated with haploidentical HSCT. 

Importance of the benefits of haplo HSCT 
cannot be undermined. Ongoing studies are 
required to discuss the challenges associated with 
haploidentical HSCT and to devise ways for 
better immune reconstitution and improved 
survival post haplo HSCT. 

Our role is to develop guidelines for: 

1. Selection of alternate donors for the 
patients who do not have fully HLA matched 
sibling donor. 

2. Selection of haploidentical donor among 
the potential candidates sharing one haplo type 
with the patient. 
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3. Development of better and safer 
conditioning regimens for Haplo HSCT. 

4. Choosing more effective GVHD 
prophylaxis with the preservation of graft versus 
leukemia (GVL) effect. 
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