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Bone marrow transplantation (BMT)  is today a 

life-saving treatment for many hither  to 

incurable diseases. Over the last two decades, 

BMT has seen rapid expansion and a constant 

evolution in technology use.1,2 Bone marrow is 

supplemented as stem cell source by peripheral 

blood or cord blood, therefore this procedure is 

described as Hematopoietic Stem Cells 

Transplantation (HSCT). At the end of 2012, 

20.2 million people had registered their 

willingness to be a bone marrow donor with one 

of the 67 registries from 49 countries 

participating in Bone Marrow Donors Worldwide. 

A further 561,000 cord blood units had been 

received by one of 46 cord blood units from 30 

countries participating.3

However, because of the multidisciplinary high-

level support required, there are only a few 

centers in the developing world which are 

performing bone marrow transplants. For these 

reasons fifty-five years after publication of the 

first hematopoietic stem cell transplantation this 

technique has started its journey very recently  

in Bangladesh on October 2013 at Dhaka 

Medical College Hospital (DMCH).

In 1959 the first European bone marrow 

transplantion was performed by Georges Mathé, 

a French oncologist.4 Mathé later pioneered the 

use of bone marrow transplants in the 

treatment of leukemia.4 The first autologous 

stem cell transplant was undergone by Dr. E. 

Donnall Thomas in 1957. He  received the 

Medicine Nobel prize in 1990 for the pioneer use 

of this treatment.5 The first physician to perform 

a successful human bone marrow transplant on 

a disease other than cancer was Robert A. Good 

at the University of Minnesota in 1968.6 In 1975, 

John Kersey, M.D., also of the University of 

Minnesota, performed the first successful bone 

marrow transplant to cure lymphoma.7 About 

two decades later BMT introduced in this sub 

continent. The Tata Memorial Hospital in 

Bombay initiated the BMT procedure in 1983,for 

the first time in India.8 In Pakistan, first HSCT 

was started in October 1995 at Dr Ziauddin 

Hospital.9

Hematopoietic stem cell transplantation (HSCT) 

is the transplantation of multipotent 

hematopoietic stem cells, usually derived from 

bone marrow, peripheral blood, amniotic fluid or 

umbilical cord blood.

Many recipients of HSCTs are multiple 

myeloma10 or leukemia patients.11 Candidates 

for HSCTs include pediatric cases where the 

patient has an inborn defect such as severe 

combined immunodeficiency or congenital 

neutropenia with defective stem cells, and also 

children or adults with aplastic anemia12 who 

have lost their stem cells after birth. Other 

conditions13 treated with stem cell transplants 

include sickle-cell disease, myelodysplastic 

syndrome, neuroblastoma, lymphoma, Ewing's 

sarcoma, desmoplastic small round cell tumor, 

chronic granulomatous disease and Hodgkin's 

disease.

There are different ways of doing HSCT 

depending on the source of  transplanted stem 

cells.

Autologous HSCT requires the extraction 

(apheresis) of haematopoietic stem cells (HSC) 

from the patient and storage of the harvested 

cells in a freezer. The patient is then treated 

with high-dose chemotherapy with or without 

radiotherapy with the intention of eradicating 

the patient's malignant cell population at the 

cost of partial or complete bone marrow 

ablation (destruction of patient's bone marrow 

function to grow new blood cells). The patient's 

own stored stem cells are then transfused into 

his/her bloodstream, where they replace 

destroyed tissue and resume the patient's 

normal blood cell production. Autologous 

transplants have the advantage of lower risk of 

infection during the immune-compromised 

portion of the treatment since the recovery of 

immune function is rapid. Also, the incidence of 

patients experiencing rejection (graft-versus-

host disease) is very rare due to the donor and 

recipient being the same individual

Allogeneic HSCT involves two people: the 

(healthy) donor and the (patient) recipient. 

Allogeneic HSC donors must have a tissue (HLA) 

type that matches the recipient. Matching is 

performed on the basis of variability at three or 

more loci of the HLA gene, and a perfect match 
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at these loci is preferred. Even if there is a good match at these 

critical alleles, the recipient will require immunosuppressive 

medications to mitigate graft-versus-host disease. Allogeneic 

transplant donors may be related (usually a closely HLA matched 

sibling), syngeneic (a monozygotic or 'identical' twin of the 

patient) or unrelated (donor who is not related and found to 

have very close degree of HLA matching).

A Transplant Process includes three steps- Stem Cell Collection, 

Conditioning, Stem Cell Infusion & Engraftment.

Stem Cells are collected from donors blood (in allogenic 

transplant) by cell separator machine or Bone Marrow aspiration. 

In Autologous transplant Stem Cells are collected by cell 

separator machine from patients own blood. Hence, it can be 

done only after disease has been brought under control by using 

standard treatment.  

Conditioning is the name given to high dose Chemotherapy or 

Radiotherapy to destroy or suppress patients existing Bone 

Marrow so that donor Stem Cell can home in Bone Marrow and 

start functioning.

After conditioning Blood Stem Cells or Bone Marrow are given to 

the patient through veins, just like Blood Transfusion. These 

stem cells then reach to Bone Marrow, home there and start 

producing blood. Time taken for blood production is called 

engraftment period. Before engraftment patients blood counts 

are markedly depressed for around 7-10 days, chances of 

infections are highs so patients are kept in strict isolation rooms. 

During this time patient will need close monitoring of blood 

counts and regular blood/platelet transfusions

Average time taken for transplant ranges from 3-4 weeks after 

that patient is discharged home on oral medications to prevent 

graft versus host disease and infections. Patients need to be in 

close regular follow up for first 3- 6 months of transplant and 

advised to stay near the transplant centre. By the one year post 

transplant patient’s immune system recovers and most of the 

medicines can be stopped.

Prognosis in HSCT varies widely dependent upon disease type, 

stage, stem cell source, HLA-matched status (for allogeneic 

HCST) and conditioning regimen. A transplant offers a chance 

for cure or long-term remission if the inherent complications of 

graft versus host disease, immuno-suppressive treatments and 

the spectrum of opportunistic infections can be survived.14,15 In 

recent years, survival rates have been gradually improving 

across almost all populations and sub-populations receiving 

transplants.16

A 51 years old man, suffering from multiple myeloma (diagnosed 

in December 2009) was the first ever patient to have autologus 

bone marrow transplant in October 2013 at DMCH, Bangladesh. 

A 25-member team consisting of doctors, nurses, and 

technicians of which three BMT experts from Massachusetts 

General Hospital, USA provided assistance as part of a 

memorandum of understanding penned between the two 

hospitals. Hope this will be a  successful story of BMT in the 

medical science history of Bangladesh.
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