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Abstract:

The pattern of infections in neutropenic 
patients including those undergoing stem cell 
transplant in the west has changed but the 
same may not be the case in the developing 
countries as brought out through some earlier 
observations in some transplant centers in 
India. The department of medical oncology 
IRCH, AIIMS has been providing bone marrow 
transplant facility for over a decade now. It is 
one of the few bone marrow transplant units in 
northern India. A prospective study conducted 

on 70 consecutive bone marrow transplant 
subjects at this center was carried out with this 
perspective in view. 

Objectives:

To determine the frequency and pattern of 
infections in haemopoietic stem cell transplant 
(HSCT) recipients at this center in India.
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Introduction:

Infections contribute significantly to the 
morbidity and mortality associated with 
autologous and allogeneic BMT. In patients 
receiving chemotherapy, the risk of bacteremia 
is correlated with absolute neutrophil counts 
(ANC) of less than 100/mm3. BMT patients 
typically will experience a period of neutropenia 
(with ANC of zero), which may last 7-14 days. 
During this time the risk for infection is quite 
high. Other risk factors associated with this 
patient population include the use of indwelling 
central catheters, mucositis and GVHD. 
Mortality from infectious causes accounts 
for 5%–20% of deaths in the early transplant 
period. Fever greater than 38°C is often the only 
symptom alerting the clinician. Typically only 
30%–40% of patients have microbiologically 
documented infections in this patient population. 
Gram-positive organisms may account for up 
to 55%–60% of the organisms identified now; 
this is in contrast to what was found during the 
1970s and 80s, when Gram-positive organisms 
only accounted for 10%–20% of infections. This 
shifting pattern may be due to the widespread 

use of indwelling central catheters and quinolone 
prophylaxis. The spectrum of Gram-negative 
organisms has also shifted. In the 1970s and 
80s, infections with Pseudomonas aeruginosa 
were more prevalent; now isolates such as 
Escherichia coli and Klebsiella have become 
more common. Gram-negative organisms, 
however, continue to remain of great concern 
because of their propensity to cause rapidly fatal 
infections(1-5). However, the pattern and spectrum 
of post bone marrow transplantation infections 
continues to differ in the Indian subcontinent(6-9).
In a retrospective evaluation of BMT patients at 
CMC Vellore (a referral center in south India), 
in those with positive cultures, gram negative 
organisms were isolated in 75% of cases with 
pseudomonas species being the commonest. Five 
patients developed tuberculosis, which worked 
up to 1.6%. Three patients suffered from malaria: 
two cases of Plasmodium vivax and one case of 
Plasmodium falciform. All patients transplanted 
at the center were positive for CMV IgG whereas 
more than 30% of patients and donors are CMV 
negative in the west(3). This was from a series 
of 304 allogeneic transplants performed in 295 
patients from 1986-2001. Forty-eight percent of 
patients undergoing BMT developed diarrhea 
which was mainly of noninfectious origin in 
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the first 20 days after transplantation. Rotavirus 
and adenoviruses were found in approximately 
12% and 5% of subjects, respectively. Bacterial 
infections in the post transplantation period 
were found to be more common in India than 
in developed countries(8). There have been some 
publications from this north Indian center; 
however the issue of infections has not been 
addressed directly in them. Further, unlike in 
south Indian facility, mostly auto stem cell 
transplants like for myeloma, Hodgkin’s and 
non-hodgkins lymphoma are conducted in this 
center(9).

Patients & Methods: 

All consecutive patients planned for BMT 
from September 2002 until October 2004 were 
taken up for this prospective study. Total no 
patients enrolled was 70. They comprised of 
45 autologous and 23 allogeneic cases. The 
allogeneic group included 3 patients that received 
nonmyeloablative regimens. Their pre-transplant 
status was evaluated and recorded. Conditioning 
chemotherapy was: standard Bu-Cy protocol 
for patients with CML and acute leukemia, high 
dose melphalan (180-200 mg/m2) for multiple 
myeloma, ATG + cyclophosphamide for aplastic 
anemia. Hospital course of each patient from 
the day of preparation to the time of discharge 
was carefully assessed, followed and recorded 
in the protocol. Clinical and relevant laboratory 
parameters were studied. Events like harvesting 
bone marrow or PBSC, conditioning, harvest 
infusion, pre-engraftment time, engraftment 
process and post-engraftment period along 
with complications during these periods were 
followed. All patients had central line using 
Hickman catheter inserted on admission to unit. 
Patients received prophylactic ciprofloxacin and 
itraconazole. Patients undergoing allogeneic 
BMT also received acyclovir routinely. All 
patients received growth factor support post-
transplant till engraftment. Patients developing 
fever >100.4°F were started on ceftazidime / 
cefaperazone + subactum and amikacin after 
drawing at least two blood cultures one from 
central venous access and urine. Vancomycin 
was added 24 to 48 hours later in patients with 
persistent fever. Amphotericin B was added 48 

to 72 hours later in patients with persistent fever 
or 72-96 hours later in case of persistent fever 
or pulmonary infiltrate. All patients were nursed 
in a single room with reverse barrier nursing.  
Blood counts were done daily, liver and renal 
function tests were done alternate day and chest 
X-ray were done on weekly basis. CT scan chest, 
US scan abdomen was done whenever indicated 
clinically. Patients were also assessed for other 
early transplant complications. Complications on 
follow-up until day 100 were similarly analyzed 
and graded as per NIH, Common Toxicity 
Criteria version 3. Early BMT complications 
were defined as those occurring in first 100 
days of bone marrow transplant. Neutrophil and 
platelet engraftment were defined as first day 
of three consecutive days of achieving ANC 
and unsupported platelet count of > 500/mm3
and 20,000/mm3 respectively. Final analysis 
was carried out using appropriate statistical 
methods.

Results:

In the autologous SCT group, there were 45 
patients as young as 9 years and as old as 68 
years. Median age was 47 years (range-9-68), 
there were 25 males and 12 females. Multiple 
myeloma formed the largest group (28 patients) 
followed by Hodgkin’s disease (8 patients), non-
Hodgkin’s lymphoma (6 patients), and acute 
myeloid leukemia (3 patients). There was 1 
patient each of GCT-testes and neuroblastoma. 

Twenty-three subjects who underwent allo-
BMT included 18 males and 5 females. There 
age ranged from 4-42 with a median of 23 years. 
Chronic myeloid leukemia formed the largest 
group (=13 subjects), followed by 4 patients of 
acute myeloid leukemia, 3 patients of aplastic 

Fig. 1 : Depicting the distribution of BMT Patients



G. J. O. Issue 8, 2010

17

anemia, 2 of Hurlers syndrome and 1 patient of 
thalesemia major.

The overall distribution of various diagnostic 
subtypes of all the subjects is shown in
 (Figure 1). 

 All patients had febrile neutropenia with a 
median duration of 7 days. There were also 5 
instances of non-neutropenic fever. The grade 
of fever (CTC criteria) varied from grade 1-25, 
grade 2-24, grade 3-11 and grade 4-6. Median 

duration of fever was 8.07 days (range-2 to 23
days) as shown in (Table 1). Infection could 
be documented in 50% of patients. Clinically 
lungs constituted the major source of infection 
20 (28.57%) followed by gastrointestinal tract in 
15 (21.43%) and central line site in 5 (7.14%)
cases and reactivation of pulmonary tuberculosis 
occurred in 5 patients. Removal of central line 
was needed in 2 severe tunnel infections with 
suppuration out of 5 catheter related sepsis as 
shown in (Table 2). Gram-negative bacteria 
(75%) with most of them ESBL positive were 
the commonest (50%) organisms isolated from 
blood cultures in these patient. Staphylococci 
were next common organism grown. More than 
50% of gram negative organisms were ESBL 
+ve. as shown in (Table 3).

Engraftment occurred 5 days earlier in the 
auto-BMT when compared to allo-BMT patients. 
The median duration of antibiotics was 7 days 
in autologous SCT recipients (range-3-21 days) 
and 10 days (range-5-12 days) in allogeneic 
transplant recipients. Growth factor support 
was needed for a median of 12 days (range-8-27
days) in autologous transplants and for 16 days 
in allogenic transplants (range-12-26 days). All 

Table 1 : Profile of Early Infectious Complications

No

71 100

5

Duration of fever 
(days)

Median 7

Range 2-23 (2-34)

Grade (No.)
I 25 38.64
II 24 36.92
III 11 16.92
IV 6 9.23

Table 2:Profile (Site-wise) of Infectious Complications

No
Lung 20 28.57

Pneumonitis 10 14.28

5 7.14

Fungal 5 7.14

Sinusitis 2 2.86

1.43

Gut 15 21.43
Typhilitis/ 6+1 (with 

Perianal 8

Central line 5 7.14

Herpes Zoster 1 1.43

Table 3 : Microbiological Profile of Infections

Organism No. Remarks

7 ESBL+4

3 ESBL -1

3 ESBL+3

Pseudomonas
aerogenosa

1 ESBL+1

E.Coli (U) 3
ESBL+1,ESBL-

1,unknown-1

2

Salmonella typhi 1

4 MSSA-2, MRSA-2

Aspergillus 2

Candida (U, TS) 2

Malarial parasite 1

CMV 3
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western literature. Incidence of recrudescent 
tuberculosis was particularly high (7.14%) in this 
patient group. Interestingly all the later patients 
were from the autologous group, especially in 
patients with chest x-ray evidence of healed 
tuberculosis. These were cases of myeloma and 
non-Hodgkin’s lymphoma, previously heavily 
treated and tended to be older. Depression of 
cellular immunity in this endemic area, likely 
contributing. In a study from Vellore, 5 patients 
developed tuberculosis amounting to 1.6% of the 
group(7- 12). A case of Mycobacteium fortuitum was 
reported from TMH, Mumbai, India. Tuberculosis 
has been reported in .1%, 6% and 5.5% in U.S., 
Saudi Arabia and Hong Kong respectively(11).
Early mortality was directly or indirectly due 
to sepsis in this study. In a postmortem study 
from South India who had undergone bone 
marrow transplantation, it was shown that all 
cases died of infection. Six patients had fungal 
infection, two had bacterial infection and three 
had cytomegalovirus infection. Pneumocystis 
carini and tuberculosis were not found(12-13).
Like the South Indian study, all recipients and 
donors (data not shown) were positive for CMV 
IgG. CMV reactivation, malaria, candida and 
aspergillosis were detected less frequently. In 
one instance, stool was positive for clostridium 
difficili toxin. Thus the type of organisms also 
do reflect the endemicity and type of infection in 
a center and community.

Conclusions:

Gram negative organisms were the commonest 
isolates from bone marrow transplant patients 
in this center, with half of the these being 
ESBL positive. High frequency of recrudescent 
tuberculosis in present study would argue in 
favor of prophylactic anti-tubercular treatment 
in patients with historical and x-ray evidence of   
pulmonary tuberculosis in the past. 
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