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AB STRACT
In this modern era, haemopoietic stem cell transplant is becoming the treatment of choice
in various haematological and non-hematological diseases. Our experience of autologous
HSCT in 39 patients with various indications is shared in this article.
Material and methods: This is a retrospective analysis of first nineteen patients who
undergone autologous transplant at our institute, with M: F = 13: 6 and mean age 49 years
(range 5-70 years). The median follow-up was 21 months with range from 1 to 84 months.
The data was obtained carefully from case sheets, medical records of the hospital.
Indications for autologous HSCT were Multiple Myeloma (12 patients), Non-Hodgkin’s
lymphoma (3 patients), Hodgkin lymphoma (1 patient), Seminoma (1 patient), Multiple
Sclerosis (1 patient) and Neuroblastoma (1 patient).
Results: The mean time for WBC engraftment was 11 days (range: 7-18 days) and for
platelet engraftment was 15 days (range: 8-34 days). Mean single-donor platelet
requirement was 4 (range 1-17), and mean packed red cell requirement was 1.5 (range 0-6).
The post-transplant complications encountered were mucositis, infections and diarrhoea.
There were 19 incidences of febrile neutropenia, out of which in 7 (36%) infection was
documented with culture positivity. Major infections were bacterial followed by fungal (5.2
%) and viral (5.2%) causes. Major bacterial infections were by Escherichia coli and
Enterobacter followed by other species like Pseudomonas. One incidence of
Cytomegalovirus was noted with significant viral copies that required Ganciclovir and one
incidence of hepatic candidiasis was noted. Major sites of culture positivity were stool and
blood. Average duration of hospital stay after autologous HSCT is 23 days with a range of
14-54 days. The mortality at our center for autologous HSCT is zero. Sixteen out of our 19
patients are in complete remission.
Conclusion: Autologous HSCT is a curable treatment option with results comparable to
national and international hematopoietic stem-cell transplantation centres in terms of
complications, outcomes of treatment, and cost effectiveness with an excellent safety
profile.

Copyright©2017 Sandeep K Jasuja. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
In this modern era, haemopoietic stem cell transplant is
becoming the treatment of choice in various haematological
and non-hematological diseases. The first ever successful
transplant was performed by Dr. E.Donnall Thomas in late
1950s for which he was awarded Nobel Prizeof Physiology or
Medicine in 1990.1 In our country, India; the first successful
bone marrow transplant was done in March 1983 on a nine
year old girl with acute myeloid leukemia.2
*Corresponding author: Sandeep K Jasuja
Department of Medical Oncology, SMS MC & Attached
Hospitals, Jaipur, Rajasthan, India

Though presently many hematopoietic stem-cell transplant
centers (HSCT) have been established across India, the
numbers of centres which are performing regular HSCT are
less as required infrastructure and expertise are lacking and
also the cost of HSCT is higher further limiting accessibility
and feasibility in this developing country. Radha Krishan
Birla Cancer Center (RKBCC) is a tertiary care cancer center
in Rajasthan with hemato-oncology department. This center
has the facilities of chemotherapy and surgical oncology for
the treatment of hematological disorders and solid tumors.
It is a referral center for hemato–oncology and BMT patients.
We started our Bone Marrow and Stem Cell Transplant
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programme for first time in Rajasthan in 2009, and upgraded
our unit in 2012 with a mission to minimize the cost to make
the middle and lower-middle class of the society avail the
transplant facility. Patients of myeloma, lymphoma, leukemia,
thalassemia and aplastic anemia are the main patient pools for
transplant and we are regularly doing all types of stem cell
transplants including autologous, allogenic, half matched
allogenic stem cell transplants. In this article, our experience
of autologous HSCT in 39 patients with various indications
will be shared.

platelet engraftment was 15 days (range: 8-34 days) in our
patient population.
Table No. 1 Baseline characteristics of Autologous HSCT
patients
Total numbers ( )
Age (median)
Gender (M:F)

Indications

MATERIALS AND METHODS
This is a retrospective analysis of first nineteen patients who
undergone autologous transplant at our institute, with M: F =
13: 6. The median follow-up was 21 months with range from
1 to 84 months. Out of total 19 patients, the first case was
taken from 2009 while remaining cases were taken from 2012
to 2016. The data was obtained carefully from case sheets,
medical records of the hospital. Total 19 patients underwent
autologous BMT with mean age 49 years (range 5-70 years),
male: female ratio of 13: 6 and median follow-up of 21
months (range 1-84 months).

Stem-cell source
Stem-cell dose (median cell dose)

Table No. 2 Outcome of Autologous HSCT
Median engraftment day (Range)
Median posttransplant hospital stay
(range)
Mortality
Current disease status
Complete remission:
Relapse but alive:
Overall survival (median 2years )
Transplant related mortality (TRM)
Non-TRM

Indications
Indications for autologous HSCT were Multiple Myeloma (12
patients), Non-Hodgkin’s lymphoma (3 patients), Hodgkin
lymphoma (1 patient), Seminoma (1 patient), Multiple
Sclerosis (1 patient) and Neuroblastoma (1 patient).

Conditioning
regimen

Stem cells were collected from peripheral blood after
mobilization therapy consisted of G-CSF alone or GCSF with
plerixafor. Stem cells were taken in range from 1.5 to
7x106/kg CD4 counts.

BEAM
regimen

Conditioning regimens
All patients were given myeloablative conditioning
chemotherapy without the use of total body irradiation (TBI).
We have not used nonmyeloablative or reduced intensity
regimens. Chemotherapy was given through central lines in
all patients. BEAM regimen was used for lymphomas.
Melphalan was used for myelomas according to standard
protocols. BEAM plus ATG was used for multiple sclerosis.
Carboplatin, Etoposide and Cyclophoshamide regimen was
used for seminoma.
Post transplant care

RESULTS
Engraftment
By definition, WBC engraftment is absolute neutrophil count
>500 for three consecutive days and the platelet engraftment
is the platelet count >20,000 for three consecutive days
without any external transfusion support. The mean time for
WBC engraftment was 11 days (range: 7-18 days) and for

11 days (7–18 days)
23 days (14–54 days)
=0
= 16
= 03
100% ( = 19)
0
0

Table No. 3 Conditioning regimen used in Autologous
HSCT

Stem cells Collection

Patients were nourished by special and sterilized food and
special diet according to each patient characteristics and
needs. They were observed closely for complications and their
treatment. All patients were treated in completely isolated
rooms during the pre and post-transplantation period. They
were conventional, private and High-Efficiency ParticulateArresting (HEPA) filtered rooms.

19
49 years
13:6
Multiple myeloma: 12
Non-Hodgkin lymphoma: 3
Hodgkin lymphoma: 1
Seminoma :1
Neuroblastoma : 1
Multiple sclerosis: 1
peripheral blood
1.5 to 7x106 cells/kg body weight

Indications

Hodgkin’s
lymphoma
Non-Hodgkin’s
lymphoma

Melphalan
regimen

Multiple
myeloma

BEAM
+ATG
regimen

Multiple
Sclerosis

CEC
regimen

Seminoma

BU- MEL
regimen

Neuroblatoma

Protocol
Day −6: Carmustine (BCNU)
(300mg/m2) Days −5, −4, −3, −2:
Etoposide (200mg/m2)
And Cytarabine (ara-c)
(400mg/m2) Day −1: Melphalan
(140mg/m2/dose)
Day 0: stem-cell transplant
Day −1:Melphalan 140mg/m2
Day 0: stem-cell transplant
Day −6: Carmustine (BCNU)
(300mg/m2)Days -5, −4, −3, −2:
Etoposide (200mg/m2)
And Cytarabine (ara-c)
(400mg/m2) Day −1: Melphalan
(140mg/m2/dose)
Day 0: stem-cell transplant
Day +1,+2: ATG (2.5 mg/kg)
Day −6, −5, −4: Etoposide
(800 mg/m2perday) and
carboplatin (667 mg/m2 per day)
Day −3, −2: Cyclophosphamide
(60 mg/kgper day) Day 0:
stem-cell transplant
Day -5,-4,-3, -2: Busulfan
(4mg/kg/d)Day -1:melphalan
(140 mg/m2) Day 0: stem-cell
transplant

Transfusion support
Irradiated blood products were given in the post-transplant
period for our transplant patients to maintain Hb >8 gm/dl and
platelet count >20000/dl. Mean single-donor platelet
requirement was 4 (range 1-17), and mean packed red cell
requirement was 1.5 (range 0-6).
Post-transplant Complications
The post-transplant complications
mucositis, infections and diarrhoea.
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patient). Grade 2 mucositis patients were managed with
dietary modification, analgesics, and oral care. Patients with
grade 3 required some interventions like parental nutrition
and/or feeding tube insertion. Chemotherapy and HSCT were
the probable causes of the mucositis.

Table No. 4 Antimicrobial prophylaxis used for
autologous BMT
Antibiotics

Dose

Duration
Stops on day -2 and is
Trimethoprimrestarted after
sulfamethoxazole single
1 tab. once daily
day 28 or engraftment
strength(double strength
and iscontinued
for adults)
for 6 months
Starts on day -7 till
Tab. of Fluconazole
200mg twice daily
discharge
Starts on day -7 till
Tab. of Levofloxacin
500mg once daily
discharge
Starts on day -7 till
Syp Posaconazole
200 mg thrice daily
discharge
Starts on day -2 till
Tab.Acyclovir
500mg twice daily
discharge

Pattern of infection
Bacterial infection(5/7)

Viral infection (1/7)
Fungal infection (1/7)

Escherichia coli
Enterobacter
Pseudomonas
CMV
Hepatic Candidiasis

2 pts
2 pts
1 pt
1 pt
1 pt

Infection
There were 19 incidences of febrile neutropenia, out of which
in 7 (36%) infection was documented with culture positivity.
Major infections were bacterial followed by fungal (5.2 %)
and viral (5.2%) causes. Major bacterial infections were by
Escherichia coli and Enterobacter followed by other species
like Pseudomonas. One incidence of Cytomegalovirus was
noted with significant viral copies that required Ganciclovir
and one incidence of hepatic candidiasis was noted. Major
sites of culture positivity were stool and blood.
Gastrointestinal Complications
These were ten incidences of diarrhoea and one incidence of
oral bleeding.
Duration of Hospital Stay after Transplant
Average duration of hospital stay after autologous HSCT is
23 days with a range of 14-54 days.
Outcomes
The mortality at our center for autologous HSCT is zero as
none of our autologous transplant patients died in the course
of follow-up either by transplant related mortality (TRM) or
Non-TRM. Median follow up is 24 months (range 4months- 7
years). Sixteen out of our 19 patients are in complete
remission. Three of the autologous transplant patients had
disease relapse; out of whom one patient lost to follow up
after 2 years follow-up and two patients are alive and have
good response to second line treatment, however, not willing
for second transplant.

Figure No.1 Radha Krishan Birla Cancer Center, Sawai Man Singh
medical College, Jaipur

Figure No.2: Indications for autologous BMT

DISCUSSION

Multiple myeloma

1 1
1 1
3

Non-Hodgkin lymphoma
Hodgkin lymphoma

12

Seminoma
Neuroblastoma
Multiple sclerosis

Oral Mucositis
Oral mucositis was the most common complications. Seven
(36%) of our autologous transplant patients had mucositis (
grade 1 in 3 patients, grade 2 in 3 patients, and grade 3 in 1

Though Hematopoietic stem cell transplantation (HSCT) has
many side effects and consequences, like drug toxicities,
graft- versus- host disease (GVHD) and complications of
immunosuppressive drugs, it is still the only curative option
for many malignant hematologic (i.e. Refactory/relapsed
leukemia and lymphoma), non malignant hematologic (i.e.
severe aplastic anemia, thalassemia major), solid organ
malignancies (i.e. Seminoma, neuroblastoma) and genetic
diseases ( i.e. congenital immunodeficiency disease, inheried
metabolic disorder).3-5 Instead of bone marrow aspiration and
biopsy which are invasive procedures, peripheral blood is a
feasible and easily available source nowadays.6 Because of
using this new source of stem cells other than bone marrow
alone, “Hematopoietic stem cell transplantation” term has
completely
replaced
the
term
“Bone
Marrow
Transplantation”.7 Radha Krishan Birla Cancer Center at
Sawai Man Singh medical College, Jaipur is one of the major
bone marrow transplant centres of India. Our bone
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marrow/stem-cell transplant center is a new set-up compared
to some other set-ups in India and across the world. The first
successful autologous transplant was performed on July 2009,
in a patient of non hodgkin lymphoma and the first allogenic
transplant was performed on 2012, on a twinty-nine-year-old
female with aplastic anemia. Within 4 years period, a total of
39 patients were treated with stem-cell transplants at our
center out of which 19 patients underwent autologous HSCT.
Our HSC collections were done from peripheral blood after
G-CSF mobilization. Though number of transplants
performed at our center are not big enough and data are for
shorter duration, still our data is comparable with some
national and internationally published data. The median age of
autologous HSCT was 49 years in our study with range of 5 70 years, which is comparable to other study.8-9 HSCT has not
been recommended as a standard of care for Multiple
myeloma patients who are ⩾ 65 years of age inspite of this we
did a successful transplant in a paitent of 70 years.10 Mean
duration of engraftment in our patients was 11days (7 -18
days) for autologous HSCT which is comparable to other
standard international data (mean days 15 with range of 10-35
days).11
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