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Autologous bone marrow/stem cell transplantation: Initial
experience at a north Indian referral centre

S, GUPTA, L. KUMAR, G. M. K. RAJU, V. KOCHUPILLAI, D. K. SHUKLA

ABSTRACT
Bdckground. High-dose chemotherapy and/or radiation

therapy rescued by autologous bone marrow or peripheral blood
stem cells is being increasingly used for the treatment of haema-
tological and solid malignancies. While few centres in India use this
modality of therapy, the worldwide experience is encouraging.
We, therefore, ana lysed the results of our initial experience with
this therapeutic modality.

Hethods. Forty-two patients [multiple myeloma (17),
Hodgkin's disease (4), non-Hodgkin's lymphoma (3), chronic
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myeloid leukaemia (2), acute myeloid leukaemia (2), acute
lymphoblastic leukaemia (2), epithelial ovarian cancer (6), breast
cancer (4), primitive neuroectodermal tumour and testicular
germ cell tumour (1 each)] underwent high-dose chemotherapy
followed by either autologous bone marrow transplant (n=9),
peripheral blood stem cell transplant (n = 30) or both (n = 3).
The indications for transplant included either advanced stage at
diagnosis, other adverse prognostic indicators during the course
of their disease, or relapse. The data were analysed retrospec-
tively in December 1998 using hospital records. Follow up data
of all the patients were available.

Results. Thirty-four ofthe 42 patients (81 %) showed stable
engraftment. Eight patients (19%) died in the early post-
transplant period (day 5 to day 52 post-transplant). Seven
patients died due to neutropenic infections and one due to acute
renal failure. Of the 34 surviving patients, 20 were alive at the
time of analysis and 14 had died. All but one death in this group
were due to progressive primary malignancy. The median overall
survival for all patients was 17 months and for the 34 engrafted
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patients it was 27 months. An analysis of factors affecting survival
revealed that patients with chemosensitive disease had a longer
overall survival (20.9 v. 6.1 months, p=0.04) compared to
those with chemoresistant disease.

Conclusion. Autologous bone marrow or peripheral stem
cell transplantation is a feasible procedure in India with an
acceptable morbidity and mortality. It should be offered more
frequently to properly selected patients.
Natl Med J India 2000; 13:61-6

INTRODUCTION
Progress in cancer treatment has led to an improved outcome in
many haematological and solid malignancies. Nevertheless, even
with combined modality treatments patients with advanced can-
cers have poor results. To improve these results, higher doses of
chemotherapy have been administered, with or without haemato-
poietic stem cell rescue. For many chemotherapeutic agents, the
dose-response curves are availablein vitro and in animal models.'
The steepness of these curves is related to the sensitivity of a
tumour to a given drug, with a distinct plateau above which a
higher dose of the drug does not kill more tumour cells.' In
humans, it is often not known whether this plateau has been
reached when the standard maximum tolerated doses are admin-
istered. Myelosuppression is one ofthe dose-limiting side-effects
of escalating doses of chemotherapy. This limitation has been
overcome with the availability of recombinant haematopoietic
cytokines, granulocyte colony stimulating factor (G-CSF) and
granulocyte-macrophage colony stimulating factor (GM-CSF),
and the development of techniques to support haematopoiesis
with autologous peripheral blood stem cells (PBSC) and/or bone
marrow (BM).

PATIENTS AND METHODS
Forty-two patients underwent autologous bone marrow trans-
plantation between April 1990 and October 1998 at the Institute
Rotary Cancer Hospital, All India Institute of Medical Sciences,
New Delhi. The data were collected retrospectively from hospital
records and follow up information was available on all patients.

Patients
We had a heterogeneous group of patients with both haematological
and solid cancers. The largest group of 17 patients had multiple
myeloma (MM). The others included 6 with epithelial ovarian
cancer, 4 each with Hodgkin's disease (HD) and breast cancer, 3
with non-Hodgkin's lymphoma (NHL), 2 each with chronic
myeloid leukaemia (CML), acute myeloid leukaemia (AML), and
acute lymphoblastic leukaemia (ALL), and 1 each with primitive
neuroectodermal and testicular germ cell tumour. The indications
for autologous transplant in these patients included:

l. Relapse of disease after initial complete remission (n=4),
2. Less than optimal response to frontline therapy (n=15),
3. Advanced stage at diagnosis, including patients with metastatic

disease [n=19; MM (16) and breast cancer (3)], and
4. Lack of allogeneic donors for patients with AML and CML

(n=3).

Procedure
Informed consent was obtained from all patients after a detailed
explanation of the risks and benefits involved. All patients were
admitted to the hospital for treatment. The source ofhaematopoietic
progenitor cells was:
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I. Autologous bone marrow in 9 patients (BMT),
2. Mobilized autologous peripheral blood stem cells in 30 patients

(PBSCT), and
3. Both in 3 patients.

Autologous bone marrow harvest was carried out under gen-
eral anaesthesia using the standard technique of multiple iliac
crest punctures. The volume of marrow aspirated varied, depend-
ing on the nucleated cell count of the harvest.

For PBSCT, stem cells were mobilized into the peripheral
blood using recombinant haematopoietic growth factors GM-
CSF (22 patients) and G-CSF (11 patients) given in a dose of 600
ug/day in two divided doses subcutaneously. These growth fac-
tors were given for a median of 6 days (range 4-9 days). Atthe end
of this period, stem cells were harvested from the peripheral blood
using an apheresis machine (Hemonetics MCS-3P). Stem cells
were collected in disposable bags. The harvest (bone marrow or
peripheral blood) was either stored unprocessed in a refrigerator
at 4 °C for up to 24-48 hours or cryopreserved at -70°C follow-
ing the addition of cryoprotective solution containing 7.5% DMSO
and 4% albumin.' Cryopreserved grafts were thawed at the bed-
side in a waterbath at 37°C at the time of re-infusion. The use of
harvest cryopreserved at -70°C and those stored at -4 °C was
dictated by the half-lives of drugs used and the time taken to
administer the high-dose chemotherapy regimen.

Conditioning protocols
All patients received high-dose chemotherapy for conditioning
and no patient was given total body irradiation. The following
regimens were used:

l. High-dose melphalan alone (n=28) at a dose of 120-187 mg/
m2 of body surface area. The mean dose was 158 mg/m? [MM
(17), epithelial ovarian cancer (5), NHL (2), HD (1), AML (2)
and ALL (1)].

2. Cyclophosphamide (dose 5-6 g/m', mean 5.6 g/m-) and high-
dosecarboplatin (dose 1.1-1.8 g/m', mean 1.3 g/m") were used
in 6 patients [breast cancer (4), epithelial ovarian cancer (1),
primitive neuroectodermal tumour (1)].

3. Cyclophosphamide (120 mg/kg body weight) and busulfan
(16 mg/kg) were used in 3 patients (CML 2, ALL I).

4. Cyclophosphamide (6 g/m"), BCNU (300 mg/m') and etoposide
(600 rng/m-) were used in 2 patients (NHL I, HD I).

5. Melphalan (140 mg/m-) and etoposide (800 mg/m') were used
in IHD patient.

6. Cyclophosphamide (4 g/m-), etoposide (400 mg/m') and
cytarabine (800 mg/m-) were used in I HD patient.

7. Cyclophosphamide (6 g/rn"), etoposide (800 mg/rn-), carbo-
platin (l.2 g/m") were used in I testicular germ cell tumour
patient.

Aggressive hydration, antiemesis and an alkaline urine were
maintained during conditioning and patients were frequently
monitored for complications.

Supportive care
A single lumen indwelling central venous catheter was placed in
all patients and they were cared for in isolation rooms with barrier
nursing. Meticulous hand washing was practised routinely by all
staff. Antibiotic prophylaxis included oral ciprofloxacin and oral
fluconazole or itraconazole. Blood components were given as and
when indicated (packed red blood cells to maintain a haemoglobin
level above 6 g/dl and platelets to maintain counts above 20 000
per cmm). At the time of initiation of this study, blood compo-



GUPTA et al. : AUTOLOGOUS BONE MARROW/STEM CELL TRANSPLANTATION 63

nents were not routinely irradiated but this has been practised
since early 1998. Complete blood counts were done daily and
serum chemistry at least thrice weekly, post-transplant.

Engraftment
Engraftment was defined as the achievement of an absolute
neutrophil count (ANC) >500/cmm for 3 consecutive days and
unsupported platelet count >20 OOO/cmmfor at least 7 days.

Statistical analysis
Standard definitions of complete rermssion (CR) and partial
remission (PR) were used according to the diseases in question.
All survival times were recorded to the nearest month in Decem-
ber 1998 and data censored at that point. The probability of overall
(OS), disease-free survival (DFS) and event-free survival (EFS)
was estimated by the Kaplan-Meier method." The log rank: test"
was used to compare survival curves of the 2 groups of patients.
All survival times were calculated from the date of transplant.
Analysis was carried out using the BMDP statistical software,"

Events were defined as (i) death due to any cause for as, (ii)
relapse in patients with CR for DFS, and (iii) any progression from
CR or PR, or death, whichever was earliest, for EFS. Due to the
small numbers in other disease categories, EFS was estimated in
MM patients only (n=17).

RESULTS
The median age ofthe patients was 42 years (range: 12-62 years).
There were 22 men and 20 women. All patients had been previ-
ously treated with chemotherapy; 17 (42%) had also received
radiotherapy. At the time of transplantation, 34 patients (81%)
were either in CR (n=6) or PR (n=28) and 7 patients (17%) had
stable/progressive disease. Thirty-one patients (74%) had chemo-
sensitive and 10 (24%) chemoresistant disease. In 1 patient with
MM the pre-transplant chemosensitivity and remission status
were not known. The median age of the 17 patients with MM was
50 years (range:33-62 years); 10 were men and 7 women. Fifteen
patients had advanced disease [Salmon-Durie stage 111A (10) and
II1B(5)] at the time of diagnosis. One patient each was in stage IA
and IIA. Pre-transplant, 1 patient was in CR, 12 in PR, 3 had
stable/progressive disease while 13 were chemosensitive and 3
chemoresistant.

Cell dose
The median nucleated cell count per kg recipient body weight
(n=41) was 4.6xI08/kg (mean: 4.69xI08/kg, range: l.6-11x
108/kg).The median mononuclear cell count (n= 18)was 2.84x 108/
kg (mean: 3.04x 108/kg, range: 0.8-6.5x 108/kg).

Engraftment
Stable engraftment occurred in 34 (81%) patients while 8 (19%)
died before engraftment. Table I shows the haematopoietic en-
graftment, blood component requirement and growth factors used
post-transplant. All patients except 1 needed some blood compo-
nent support (RBC and/or platelet transfusions). Thirty-seven
(88%) patients received growth factors post-transplant [G-CSF
(11), GM-CSF(20) and both (6)] for a median of 17 days. Factors
affecting the rate of haematopoietic recovery were analysed
(Table II). G-CSF use was associated with a significantly faster
neutrophil and platelet recovery compared to GM-CSF (pooled 't'
test). As discussed later, this finding needs to be interpreted with
caution. Patients who underwent PBSCT or PBSCI;' and BMT had
faster neutrophil and platelet recovery compared to patients who

TABLEI. Haematopoietic engraftment and supportive treatment

Item Median Range

Days to absolute neutrophil count >500/cmm 15
Days to absolute neutrophil count >1000/cmm 19.5
Days to platelet count >20000/cmm (unsupported)* 19
Red blood cell transfusions per patient 2
Platelet transfusions per patient (occasions) 3
Use of growth factors post-transplant (days) 17
Post-transplant hospital stay (days) 23

8-36
10-70
0-47
0-18
1-13
3-44
5-52

* in 3 patients platelet counts were never <20 OOO/cmm

TABLEII. Factors affecting engraftment

Factor Mean days to

Absolute neutrophil count Platelet count

>500/cmm >1000/cmm >20000/cmm

Stem cell source
Bone marrow (n=9) 21.1 25.7 22.1
PBSC, PBSC and BM (n=33) 16.3 20.8 20.0
P value 0.09 0.09 0.70
Post-transplant growth factors
GM-CSF (n=20) 17.9 23.6 22.8
G-CSF (n= l l ) 12.3 14.9 12.4
P value 0.01 0.07 0.02
Nucleated cell dose/kg body weight
<3x108 (n=13) 18.4 22.8 19.9
>3x 108 (n=29) 16.8 21.2 20.7
P value 0.54 0.74 0.87

GM-CSF granulocyte-macrophage colony stimulating factor
G-CSF granulocyte colony stimulating factor BM bone marrow
PBSC peripheral blood stem cells

underwent BMT only, but was not statistically significant. Nucle-
ated cell dose (<3x 108/kg v. >3x 108/kg) also had no significant
impact on haematopoietic recovery.

Transplant-related toxicity
Eight patients (19%) died due to transplant-related complications.
Six died due to septicaemia in the post-transplant neutropenic
phase, 1 due to mucormycosis of the lung after secondary graft
failure with pancytopenia, and 1following irreversible acute renal
failure due to the conditioning regimen. The median duration to
death was 13 days (5-52 days). Thirty-nine (93%) patients had
one or more febrile episodes unrelated to antibiotics or blood com-
ponent transfusions.

The early post-transplant febrile episodes and antibiotic use
are shown in Table 111.Twelve patients developed septicaemia in
the post-transplant period out of whom 6 died. The commonest
site of infection was the lung (20 patients), followed by blood
(15), urinary tract (4), subcutaneous (3) and perianal (2). Both
Gram-positive and Gram-negative organisms were isolated from
these sites but in only 20 patients. In the rest, no organism could
be cultured. Two patients had documented fungal infection while
Amphotericin B was used empirically in 29 patients.

TABLEIII. Post-transplant febrile days and antibiotic use

Item Median Range

No. of parenteral antibiotics/patient
Days of parenteral antibiotics/patient
Febrile days/patient

5
17
11

2-10
1-44
2-30
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TABLEIV. Pre- and post-transplant remission status

Pre-transplant status Post-transplant status

CR PR PD Death *
Complete remission 3 I 2
Partial remission 12 8 4 4
Stable/progression I 4 2
Unknown I
Total 17 (40) 12 (29) 5 (12) 8 (19)

CR complete remission PR partial remission PD progressive disease
Figures in parentheses are percentages * transplant-related

Oral mucositis was the most common non-infectious compli-
cation and occurred in 38 (90%) patients. Grade IV mucositis?
occurred in 16 (57%) of28 patients who received only melphalan
and in none of the 14 patients who received other regimens
(p=O.OOI).Although bleeding occurred in 16 patients (38%), it
was minor in all but one. Diarrhoea, probably due to intestinal
mucositis, was also common (74%). Organ system toxicity due to
the conditioning regimen (acute renal failure following high-dose
cyclophosphamide and carboplatin) was the primary cause of
death in only 1 patient of breast cancer. Post-transplant cardiac
and renal toxicity occurred in 5 patients each, 3 patients had
hepatic toxicity, while 2 patients each had pulmonary toxicity,
seizures and paralytic ileus.

Response
The remission status was assessed 6 to 12 weeks post-transplant
(Table IV). Post-transplant, 8 patients with MM were in CR
compared to only 1 patient pre-transplant, 5 patients were in PR
and I patient had stable/progressive disease. Three patients with
MM died post-transplant.

Survival
In December 1998, after a median follow up of 15 months in the
surviving patients, 20 (48%) patients were alive and 22 (52%) had
died. Eight died due to procedure-related complications, 13due to
a progressive primary malignancy and 1from an unrelated cause.

For all patients (n=42), the median OS was 17 months (Fig. 1).
After excluding paitents who had died due to a transplant-related
cause (n=8). the median OS was 27.:' months. The median OS for
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patients in CR or PR after transplant (n=29) was 41.6 months. The
median OS and EFS had not been attained in the MM patients at
the time of analysis (Fig. 1)

Among the factors affecting survival, patients with chemosen-
sitive disease had significantly longer OS compared to chemo-
resistant patients (median OS 20.9 v. 6.1 months, p=0.04; Fig. 2).

Patients in PR or CR before transplant (n=34) had a longer
survival compared to patients with stable/progressive disease
(n=7). However, this difference was not statistically significant
(median OS 18.0 v. 5.4 months, p=0.27).

DISCUSSION
The validity of these comparisons may be compromised by the
diversity of our patient population, with many other variables
potentially affecting the outcome. This is a preliminary observa-
tion regarding the feasibility of autologous transplants in the
Indian context. No inference can be drawn from it regarding the
advisability of undertaking this procedure in any patient sub-
group. Only large, well designed randomized studies can answer
that question.

Our patients were heterogeneous with respect to diagnosis,
stage, grade and other prognostic variables, making comparison
with other studies difficult. All non-MM patients had some poor
prognostic feature(s) which predicted poor outcome with stan-
dard therapy, and except I MM patient all had advanced disease
at diagnosis. It is in these advanced and poor prognostic malig-
nancies that autologous transplants may have their greatest appli-
cation. To date, few completed randomized trials of autologous
transplants in both haematological and solid malignancies are
available." Barring a few exceptions, the utility of autologous
transplants has not been proven in these studies." Most workers
have studied autologous transplants in two settings: (i) as consoli-
dation therapy integrated into the frontline treatment, for patients
with poor prognostic features at initial presentation; and (ii) as
salvage therapy for relapsed malignancies.

Improvement in OS is considered to be the most valid end-
point for trials evaluating new cancer therapies. Improved OS
with autologous transplants has been shown in some randomized
trials in patients with poor prognostic NHL,IO-13relapsed NHU4
metastatic breast cancer," and multiple myeloma." Other ran-
domized studies in poor prognostic NHL,17-20poor prognostic
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breast cancer with extensive axillary lymphadenopathy," meta-
static breast cancer," testicular cancer," and small cell lung
cancer" have failed to demonstrate any benefit. One randomized
study in recurrent Hodgkin's disease" showed a significantly
better 3-year EFS but closed before an improved OS could be
demonstrated. The results in acute leukaemias have also been
inconclusive or negative.v-" The use of autologous transplants
outside randomized controlled studies has increased substantially
in the last decade" despite lack of confirmation of its efficacy in
many situations. This is unfortunate as it has been argued that the
apparently improved outcome with autologous transplants in
uncontrolled studies could reflect a selection bias.29-31

As has been the trend worldwide," the majority of our patients
underwent blood stem cell transplants. Their neutrophil and
platelet counts recovered earlier than in BMT patients. However,
statistical significance was not attained probably because of the
small numbers. Apart from avoiding general anaesthesia, PBSCT
has certain advantages over BMT: faster haematopoietic reconsti-
tution" and immune recovery," lower requirement of antibio-
tics," fewer infectious complications." fewer days of post-trans-
plant hospital stay and ability to harvest stem cells even in patients
with previous pelvic irradiation. However, the long term outcome
is no different. 37

We mobilized and harvested blood stem cells after administra-
tion of growth factors (G-CSF or GM-CSF) as has been done by
others.P-" Stem cells can also be harvested during the recovery
phase after myelosuppressive chemotherapy when stem cell con-
centration is known to increase in the peripheral blood." We also
used growth factors post-progenitor cell infusion in the majority
of our patients to hasten haematopoietic recovery.t'r" In our
experience, patients who were given G-CSF post-transplant, had
significantly faster neutrophil and platelet recovery compared to
the GM-CSF group.

We found a significantly longer OS in those with chemosen-
sitive as compared to chemoresistant disease (21 v. 6 months,
p=O.04).1t was also longer in patients in PR or CR at the time of
transplant, compared to those with stable/progressive disease
(median OS 18 months v. 5.4 months, p=ns). These results are
similar to the findings reported by others.s+"

Eight procedure-related deaths (19%) occurred in our patients
which is slightly higher than the <15% mortality reported in most
recent series.":" This could be partly explained by the patient
selection: 3 patients had poor performance status at the time of
transplant (ECOG PS IV) while 3 others had co-morbid diseases.
Only 2 deaths (one each due to acute renal failure and pulmonary
mucormycosis) occurred in otherwise healthy patients in good
general condition with no co-morbid illness. Oral mucositis was
the most common non-haematological toxicity and was signifi-
cantly associated with melphalan-based regimens.

In conclusion, high-dose chemotherapy along with autologous
transplantation is a feasible procedure in patients with both
haematological and solid malignancies. PBSCT offers some ad-
vantages over BMT. However, we need to define the indications
in our socio-economic milieu through well designed randomized
trials. Good patient selection and supportive care are vital for
obtaining optimal results.

ACKNOWLEDGEMENTS
We sincerely thank all the residents, nursing and technical staff for their
excellent care of transplant patients.

REFERENCES
I Schabel FM Jr, Griswold DP Jr, Corbett TH, Laster WR Jr. Increasing the thera-

peutic response rate to anticancer drugs by applying the basic principles of ph arm a-
cology. Cancer 1984;50 (SuppI6): 1160-7.

2 Frei E III, Canellos GP. Dose: A critical factor in cancer chemotherapy. Am} Med
1980;69:585-94.

3 Brandwein JM, Callum J, Rubinger M, Scott JG, Keating A. An evaluation of out-
patient bone marrow harvesting.U Clin Oneal 1989;7:648-50.

4 Kaplan E, Meier P. Non-parametric estimation from incomplete observations.J Am
Stat Assac 1958;53:457-81.
Peto R, Peto J. Asymptomatically efficient rank invariant test procedures.v R Stat
Sac [A] 1972;135:185-206.

6 BMDP Dynamic (Classic 7.0) Statistical Software. 1993.
7 Schubert MM, Williams BE, L10id ME, Donaldson G, Chapko MK. Clinical assess-

ment scale for the rating of oral mucosal changes associated with bone marrow
transplantation: Development of an oral mucositis index. Cancer 1992;69:
2469-77.

8 Savarese DMF, Hsieh C, Stewart FM. Clinical impact of chemotherapy dose
escalation in patients with hematologic malignancies and solid tumors.J Clin Oneal
1997;15:2981-95.

9 Siu LL, Tannock IF. Chemotherapy dose escalation: Case unprovenJ Clin Oneal
1997;15:2765-8.

10 Mazza P, Tura S, Zinzani PL, Bocchis M, Gherlinzoni F, Pileri S,etal. A multicenter
randomized study on aggressive non-Hodgkin's lymphomas: An updated follow-
up. Proc Am Sac Clin Oneal 1993;12:362.

II Gianni AM, Bregni M, Siena S, Brambilla C, DiNicola M, Lombardi F, et 01. High-
dose chemotherapy and autologous bone marrow transplantation compared with
MACOP-B in aggressive B cell lymphoma. N Engl J Med 1997;336:1290-7.

12 Haioun C, Lepage E, Gisselbrecht C, Bastion Y, Coittier B, Brice P, et 01. Benefit
of autologous bone marrow transplantation over sequential chemotherapy in poor
risk aggressive non-Hodgkin's lymphoma: Updated results ofthe prospective study
ofLNH 87-2.} Clin Oneal 1997;15:1131-7.

13 The International Non-Hodgkin's Lymphoma Prognostic Factors Project. A predictive
model for aggressive non-Hodgkin's lymphoma. N Engl J Med 1993;329:987-94.

14 Philip T, Guglielmi C, Hagenbeek A, Somers R, van der Lelie H, Bron D. Autolo-
gous bone marrow transplantation as compared with salvage chemotherapy in
relapses of chemotherapy-sensitive non-Hodgkin's lymphoma.N EnglJ Med 1995;
333:1540-5.

15 Bezwoda WR, Seymour L, Dansey RD. High-dose chemotherapy with hematopoietic
rescue as primary treatment for metastatic breast cancer: A randomized trial.J Clin
Oneal 1995;13:2483-9.

16 Attal M, Harousseau JL, Stoppa AM, Sotto 11, Fuzibet JG, Rossi JF, et al. A
prospective randomized trial of autologous bone marrow transplantation and
chemotherapy in multiple myeloma. N Engl J Med 1996;335:91-7.

17 Haioun C, Lepage E, Gisselbrecht C, Coittier B, Bosly A, Dilly H,et 01. Comparison
of autologous bone marrow transplantation with sequential chemotherapy for inter-
mediate-grade and high-grade non-Hodgkin's lymphoma in first complete remission:
A study of 464 patients. } Clin Oneal 1994;12:2543-51.

18 Hagenbeek A, Verkonck L, Sonneveld P. CHOP chemotherapy versus autologous
bone marrow transplantation in slowly responding patients with intermediate- and
high-grade malignant non-Hodgkin's lymphoma. Results from a randomized phase
III clinical trial in 294 patients. Blaad 1993;82 (Suppl I ):332a.

19 Verdonck LF, van Putten WLJ, Hagenbeek A, Schouten HC, Sonne veld P, van
Imhoff GW, et al. Comparison of CHOP chemotherapy with autologous bone
marrow transplantation for slowly responding patients with aggressive non-Hodgkin's
lymphoma. N Engl) Med 1995;332:1045-51.

20 Martelli M, Vignetti M, Zinzani PL, Gherlinzoni F, Meloni G, Fiacchini M, et al.
High-dose chemotherapy followed by autologous bone marrow transplantation
versus dexamethasone, cisplatin and cytarabine in aggressive non- Hodgkin's
lymphoma with partial response to front-line chemotherapy. A prospective
randomized Italian multicenter study.v Clin Oneal 1996;14:534-42.

21 Rodenhuis S, Richel DJ, Wall vander E, Schomager JM, Baars JW, Koning CC, et
al. Randomised trial of high-dose chemotherapy and haemopoietic progenitor-cell
support in operable breast cancer with extensive axillary lymph node involvement.
Lancet 1998;352:515-21.

22 Peters WP, Jones RB, Vrendenburgh J. A large prospective randomized trial of
high-dose combination alkylating agents (CPB) with autologous cellular support
(ABMS) as consolidation for patients with metastatic breast cancer achieving
complete remission after intensive doxorubicin-based induction therapy (AFM).
Proc Am Sac Clin Oneal 1996;15:121.

23 Chevreau C, Droz JP, Pico L, Biron P, Kerbrat P, Cure H, et al. Early intensified
chemotherapy with autologous bone marrow transplantation in first-line treatment
of poor risk non-serninomatous germ cell tumors: Preliminary results of a French
randomized trial. Eur UroI1993;23:213-17.

24 Humblet Y, Symann M, Basly A. Late intensification chemotherapy with autologous
bone marrow transplantation in selected small-cell carcinoma of the lung: A
randomized study.} Clin Oneal 1987;5:1864-73.

25 Linch DC, Winfield D, Goldstone AH, Moir D, Hancock B, McMillan A,et al. Dose
intensification with autologous bone marrow transplantation in relapsed and resistant
Hodgkin's disease: Results of a BNLI randomized trial. Lancet 1993;341: I051-4.

26 Cassileth PA, Harrington DP, Appelbaum FR, Lazarus HM, Rowe 1M, Paietta E, et
al. Chemotherapy compared with autologous or allogeneic bone marrow transplanta-



66

tion in the management of acute myeloid leukemia in first remission. N Engl J Med
1998;339: 1649-56.

27 Burnett AK, Goldstone AH, Stevens RMF, Hann 1M, Rees JK, Gray RG, et al.
Randomised comparison of addition of autologous bone- marrow transplantation to
intensive chemotherapy for acute myeloid leukemia in first remission: Results of
MRC AML 10 trial. Lancet 1998;351:700--8.

28 Antman KH, ArmitageJO, HorowitzMM, Rowlings PA. Autotransplants for breast
cancer in North America. Proc Annu Meet Am Soc Clin OncoI1994;13:A69.

29 Cannell os GP. Selection bias in trials of transplantation for metastatic breast cancer:
Have we picked the apple before it was ripe? J c/in OncoI1997;15:3169-70.

30 Rahman ZU, Frye DK, Buzdar AU, Smith TL, AsmarL, Champlin RE,etal. Impact
of selection process on response rate and long-term survival of potential high-dose
chemotherapy candidates treated with standard-dosedoxorubicin containing chemo-
therapy in patients with metastatic breast cancer. J Clin OncoI1997;15:3171-7.

31 Garcia-Carbonero R, Hindalgo M, Paz-Ares L, Calzas J, Gomez H, Guerra JA, et
al. Patient selection in high-dose chemotherapy trials: Relevance in high-risk breast
cancer. J Clin Onco11997;l5: 3178-84.

32 Gratwohl A, Hermans J, Baldomero H. Hematopoietic precursor cell transplants in
Europe: Activity in 1994. Report from the European Group for Blood and Marrow
Transplantation (EBMT). Bone Marrow Transplant 1996;17:137--48.

33 KumarL, Gulati SC. Peripheral stem-cell transplantation.Lancet 1995;346(Suppl):9.
34 Roberts MM, To LB, Gillis D, Mindy J, Rawling C, Ngo K, et al. Immune

reconstitution following peripheral blood stem cell transplantation, autologous
bone marrow transplantation and allogeneic bone marrow transplantation. Bone
Marrow Transplant 1993;12:469-75.

35 Larsson K, Bjorkstrand B, Ljungman B. Faster engraftment but no reduction in
infectious complications after peripheral blood stem cell transplantation compared
to autologous bone marrow transplantation. Support Care Cancer 1998;6:378-83.

36 Nemunaitis J, Buckner CD, Dorsey KS, Willis D, Meyer W, Applebaum F. Retro-
spective analysis of infectious disease in patients who received recombinant human
granulocyte-macrophage colony-stimulating factor versus patients not receiving a
cytokine who underwent autologous bone marrow transplantation for treatment of
lymphoid cancer. Am J c/in Oncol 1998;21 :341-6.

37 Geisler CH, Hansen MM, Andersen NS, Broun P, Christensen LD, Dickmeiss E,et
al. BEAM+autologous stem cell transplantation in malignant lymphoma: 100 con-
secutive transplants in a single centre. Efficacy, toxicity and engraftment in relation
to stem-cell source and previous treatment. Eur J Haematol 1998;61: 173-82.

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 13, NO.2, 2000

38 Socinski MA, Cannistra SA, Elias A, Antman KH, Schnipper L, Griffin 10, et al.
Granulocyte-macrophage colony stimulating factor expands the circulating haerno-
poietic progenitor cell compartment in man. Lancet 1988;1:1194-8.

39 Sheridan WP, Begley CG, Juttner CA, Szer J, To LB, Maher D, et al. Effect of
peripheral blood progenitor cells mobilised by filgastrim (G-CSF) on platelet
recovery after high-dose chemotherapy. Lancet 1992;339:640--4.

40 SChwartzberg LS, Birch R, Hazelton B, Tauer KW, Lee P Jr, Altemose R, et al.
Peripheral blood stem cell mobilization by chemotherapy with and without recombi-
nant human granulocyte colony-stimulating factor. J Hematother 1992;1 :317-27.

41 Brandt SJ, Peters WP, Atwater SK, Kurtzberger J, Borowitz MJ, Jones RB, et al.
Effect of recombinant human granulocyte-macrophage colony stimulating factor
on hematopoietic reconstitution after high-dose chemotherapy and autologous bone
marrow transplantation. N Engl J Med 1988;318:869-76.

42 Sheridan WP, Morstyn G, WolfM, Dodds A, Lusk J, Maher D, etal. Granulocyte
colony-stimulating factor and neutrophil recovery after high-dose chemotherapy
and autologous bone marrow transplantation. Lancet 1989;2:891-5.

43 Nemunaitis J, Rabinowe SN, Singer JW, Bierman PJ, Vose JM, Freedman AS, et
al. Recombinant granulocyte-macrophage colony-stimulating factor after autologous
bone marrow transplantation for lymphoid cancer trials. N Engl J Med 1991;324:
1773-8.

44 Stiff PJ, Dahlberg S, Forman SJ, McCall AR, Horning SJ, Nademanee AP, et al.
Autologous bone marrow transplantation for patients with relapsed or refractory
diffuse aggressive non-Hodgkin's lymphoma: Value of augmented preparative
regimens-a Southwest Oncology Group Trial. J c/in OncoI1998;16:48-55.

45 Moreau P, Milpied N, Rapp MJ, Morseau A, Bourdin S, Mahe MA, et al. Early
intensive therapy with autologous stem cell transplantation in high-risk Hodgkin's
disease: Long term follow up in 35 cases. Leuk Lymphoma 1998;30:313-24.

46 Moreau P, Fleury J, Brice P, Colombat P, Bouabdallah R, Lioure B, et al. Early
intensive therapy with autologous stem cell transplantation in advanced Hodgkin's
disease: Retrospective analysis of 158 cases from the French registry. Bone Marrow
Transplant 1998;21:787-93.

47 Arranz R, Tomas JF, Gil-Fernandez 11,Martinez Chamorro C, Granados E, et al.
Autologous stem cell transplantation (ASCT) for poor prognosis Hodgkin's disease
(HD): Comparative results with two CBV regimens and importance of disease status
at transplant. Bone Marrow Transplant 1998;21:779-86.

48 Andre M, Henry-Amar M, Blaise D, Colombat P, Fleury J, Milpied N, et al. Treat-
ment-related deaths and second cancer risk after autologous stem-cell transplantation
for Hodgkin's disease. Blood 1998;92: 1933--40.

Mycoplasma pneumoniae and community-acquired.pneumonia

A. B. DEY, RAM A CHAUDHRY, P. KUMAR, NAZIMA NISAR, KALPANA M. NAGARKAR

ABSTRACT
B~ckground. Community-acquired pneumonia isan impor-

tant cause of mortality and hospitalization in all age groups. In
temperate climates, Mycoplasma pneumoniae is a common respi-
ratory pathogen causing pneumonia. Infonnation on human
Mycoplasma infection in India is scarce.

Hethods. We aimed to detennine the frequency of Myco-
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plasma pneumoniae infection among patients with community-
acquired pneumonia in a prospective cross-sectional study. The
assessment included clinical and radiological evaluation followed
by microbiological evaluation for the specific pathogen. Micro-
biological investigations included aerobic and anaerobic blood
culture, anti-Mycoplasma IgM antibody detection by gelatin
particle agglutination test and ELISA, culture of respiratory tract
secretions for Mycoplasma pneumoniae and other organisms, and
detection of specific Mycoplasma pneumoniae antigen by indirect
immunofluorescence.

Results. Sixty-two patients (42 men and 20 women; mean
age 4 t.7 years) with community-acquired pneumonia were
investigated prospectively. They included 42 immunocompetent
and 20 immunocompromised patients. Six patients had definitive


