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Introduction
Advances in the management of acute leukemia have 
improved the outcome of this disease in developed 
world. Contemporary series from India and other 
developing countries report overall outcomes far 
removed from western figures mainly due to basic 
problems of infections, poor social support system, 
cost of treatment and inadequate treatment facilities. 
The long term survival reported from high income 
countries for pediatric acute lymphoblastic leukemia 
(ALL) is close to 90% [1] and for adult ALL is about 
40% [2, 3]compared to 60% and 22% respectively in 
studies from India [4-6]. Similar survival data for acute 
myeloid leukemia (AML) is 35% to 40% in western 

series [7, 8] versus 20% to 35% from India [9, 10].Most 
of the outcome data from developed countries are 
results of clinical trials. Population based registry data 
describing the true incidence and treatment results of 
this potentially curable malignancy in the real world 
are lacking in India as well as in many of the developed 
nations [11]. Also, centre data particularly describing 
induction outcomes for all patients diagnosed and 
registered in a given time period are scant [12]. Most 
of the available studies describe survival results for 
select acute leukemia patients treated over a period of 
several years [4-6, 9, 10]. 

Remission induction is the most intensive course of 
treatment, both for the treating physician (in view of 
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fungal pneumonia in AML vs. 6% in ALL) and consequently with more resource utilization. CR rate for ALL was 
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the active disease burden, prolonged neutropenia and 
risk/occurrence of infections, other hematological 
and non-hematological toxicities) as well as the 
patient and hisfamily (considering the emotional 
trauma associated with the diagnosis, initial cost of 
treatment, guarded prognosis, and arrangement for 
blood donation and others). There is also a marked 
heterogeneity in the facilities, resources and expertise 
available and the treatment cost and payment structure 
in various centres across the country [12, 13]. In this 
descriptive study from a government tertiary care 
cancer centre with fully subsidized treatment we 
attempt to portray the outcome for all the patients of 
acute leukemia registered in a recent calendar year 
and focusing in particular on induction outcomes in 
terms of infection profile, remission rates, induction 
mortality and treatment drop-outs. 

Patients & Methods
In this descriptive study data was collected 
retrospectively for demographic details, baseline 
disease characteristics, course and events during 
induction, and outcome of induction, in a predesigned 
proforma from available medical records maintained 
in the department. This study was approved by the 
Institute Ethics Committee. All the patients registered 
in the department of Medical Oncology, Regional 
Cancer Centre, JIPMER, Puducherry, of all age groups, 
with a diagnosis of acute leukemia (either ALL or 
AML including AML-M3) during the period from 01 
January 2015 to 31 December 2015 were included in 
the study. 

Treatment Protocol
All patients were started on induction treatment as in-
patients either in the general ward or private ward of 
the regional cancer centre; there was no HEPA (high 
efficiency particulate arresting) filter or other specific 
air treatment system in the wards. As department 
policy, MCP-841 protocol [14, 15] was used for patients’ 
≤ 25 years with B-ALL and BFM 95 protocol[16] was 
used for patients’ ≤ 25 years with T-ALL. For ALL 
patients more than 25 years, GMALL protocol [17,18] 
was used irrespective of the immunophenotypic 
subtype. All AML patients (adult or pediatrics) received 
standard ‘3+7’ regimen [19-21]with daunorubicin at 
60 mg/m2 for 3 days and cytarabine at 100 mg/m2 
for 7 days. For patients with a diagnosis of AML-M3 
or APL (acute promyelocytic leukemia), ATRA (all 
trans retinoic acid) plus daunorubicin [22, 23] was 
used as induction therapy. For patients with poor 

performance status and serious baseline infection, 
low intensity treatment was given as decided by the 
treating physician – steroids alone for ALL, low dose 
cytarabine, hydroxyurea or metronomic therapy for 
AML. 

Supportive Care
All AML patients were given antifungal prophylaxis, 
with majority receiving fluconazole. From mid-year 
onward, in consideration of new construction in the 
hospital premises, incessant rain and a rise in clinical 
fungal infection, all ALL patients were also given 
antifungal prophylaxis, mainly with fluconazole. First 
line empirical broad spectrum antibiotic used for febrile 
neutropenia (FN) was a combination of cefoperazone 
–sulbactum and amikacin and first line gram 
positive antibiotic, when indicated, was vancomycin. 
Meropenem was used as second line antibiotic and 
Amphotericin B was used as the empirical therapeutic 
antifungal. Blood cultures were drawn at the onset 
of FN, at breakthrough fever, before escalation of 
antibiotics and for persistent fever. Other culture 
samples (from urine, sputum, pus) were obtained 
as clinically directed. Antibiotics were changed 
according to the sensitivity pattern, if any culture was 
positive. Colistin was used for documented multi drug 
resistant organism (MDRO) and at the physician’s 
discretion for sick, hemodynamically unstable patient. 
Patients were shifted to intensive care unit if there 
was hemodynamic instability requiring inotropes 
or respiratory compromise requiring oxygen or 
ventilatory support. 

Definitions
Risk stratification for ALL treatment was heterogeneous 
as different protocols were used, however, for describing 
the results for this analysis; National Cancer Institute 
(NCI) risk stratification [24] has been applied for ALL. 
European Leukemia Net (ELN) recommendations for 
standardized reporting for cytogenetic and molecular 
genetic data in AML [25] was used to risk stratify 
patients with AML. Standard definition for FN was used 
and FN was classified according to Immunocompromised 
Host Society consensus conference and the European 
Society of Clinical Microbiology and Infectious Diseases 
guidelines into clinically documented infections (CDI), 
microbiologically documented infections (MDI), and 
fever of unknown origin (FUO) [26, 27]. All episodes 
of fever during the induction treatment were taken 
as one course of FN for a given patient. Invasive 
fungal infections (IFI) were categorised into possible, 
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probable and proven IFI, based on the definitions 
by the European Organization for Research and 
Treatment of Cancer/Invasive Fungal Infections 
Cooperative Group and the National Institute of Allergy 
and Infectious Diseases Mycoses Study Group (EORTC 
/MSG) consensus group [28]; however, categorization 
was based on host factors and clinical and radiological 
findings, serum galactomannan and tissue biopsy were 
not available. Complete remission (CR) was defined 
morphologically [29] and patients were considered to 
have refractory disease after failure of one course of 
induction in ALL and after two courses of induction 
in AML [30]. Assessment for minimal residual disease 
(MRD) was not done. Death from any cause or leave 
against medical advice (LAMA) during (or, before) the 
course of induction were taken as induction (or, pre-
induction) events. 

Statistics
Descriptive statistics were used for baseline 
characteristics, treatment related factors and induction 
outcomes. Differences in proportions were assessed 
using the chi-square test or Fisher exact test. All 
statistical analyses were 2-sided and performed at the 
5% significance level. Data was censored for analysis 
on 30 April 2016. SPSS v 16.0 was used for analysis 
(SPSS, Chicago, IL, USA).

Results
A total of 109 patients of acute leukemia (ALL = 70, 
AML = 39) of all age groups were registered in the 
department of Medical Oncology in the calendar year 
2015 from a total of 149 cases reported from the 
department of Pathology. Of the total 70 registered 
cases of ALL, 47 (67%) were pediatric (≤ 18 years), 
including 3 cases of infantile leukemia, and 23 (33%) 
were adult patients; of the 39 registered AML cases, 
10 (25.6%) were pediatric and 29 (74.4%) were adult 
patients. From the 109 cases of acute leukemia, 17 
(15.6%) patients were from Pondicherry, 80 (73.4%) 
were from the neighbouring state of Tamil Nadu and 
12 (11%) were from other distant states along the 
Eastern coast (mainly Andhra Pradesh, Odisha and 
West Bengal). The baseline characteristics of the ALL 
patients are described in Table I and for AML patients 
are described in Table II. Amongst the ALL patients, 
approximately one third were T-ALL (31.4%, n=22), 
two thirds had high risk features (67%, n= 47), 6% (n= 
3) of the B-ALL patients were Ph positive and overall 
7% (n =5) had CNS (Central nervous system) positive 
disease. In the AML sub-group, 15% (n=6) patients 
had good risk disease, 56% (n =22) had intermediate 
risk, 10% (n = 4) had poor risk disease and risk status 
could not be determined for 18% (n = 7) patients. 
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ALL (n = 70)
Median age 13.5 years (1 month – 55 yrs)
Gender (Male:Female) 2.3:1 (49: 21)

ALL subtypes B-ALL 48 (68.6%)
T-ALL 22 (31.4%)

B-ALL (Ph* status) (n = 48) 
Ph negative 29 (60.4%)
Ph positive 3 (6.2%)
Not known / not done 16 (33.3%)

Duration of symptoms (median days) 30 days (1 – 180 days)
Median Total Leucocyte Count (TLC) at presentation 22,915 (350 – 590000) / mm3

CNS (Central Nervous System) 
status

Positive 5 (7.1 %)
Negative 60 (86%)
unknown 5 (7.1%)

NCI (National Cancer Institute) 
Risk Stratification 

Standard risk 23 (33%)
High risk 47 (67%)

Treatment protocol

MCP-841 45 (64.3%)
BFM-95 12 (17.1 %)
GMALL 11 (15.7%)
Steroids alone 2 (2.8%)

Day 8 blast (peripheral blood)
Positive 11 (15.7%)
Negative 55 (78.5%)
unknown 4 (5.7%)

Table I. Baseline characteristics for Acute Lymphoblastic Leukemia (ALL) patients

*Ph – Philadelphia chromosome 
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Treatment Protocol 

Patients with ALL, ≤ 25years, with B cell phenotype 
(B-ALL) were treated on MCP-841 protocol (n = 45 
,64.3% ; 3 patients with Ph positive B-ALL received 
Imatinib starting with induction) and patients with 
T-ALL were treated on BFM-95 protocol (n = 12, 
17%). ALL patients > 25 years were treated on GMALL 

protocol (n=11, 15.7%). Two patients were started on 
steroids alone in view of baseline infection and poor 
general condition. 

For patients with AML, 3+7 was the standard protocol 
for majority (n = 29, 74.3%); other regimens used 
were 2+5 for patients with borderline performance 
status (n = 3), ATRA+ Daunorubicin for the cases of 

Table II. Baseline characteristics for Acute Myeloid Leukemia (AML) patients

AML (n = 39)
Median age 30 yrs (range 2 – 60)
Gender (Male:Female) 1:1.16 (18:21)

AML subtypes

M0 / M1 9
M2 10
M3 (APML) 2
M4/M5 10
M6 4
M7 0
Others / not known 4 (acute panmyelosis -1, BPCDN*-1)

Duration of symptoms (median days) 30 days (7 – 180 days)
Median Total Leukocyte Count (TLC) at presentation 21,840 / mm3 (670 – 762000)

Risk Stratification (ELN 
recommendation) 

good risk 6 (15.3%)
Intermediate† risk 22 (56.4%)
High risk 4 (10.2%)
Risk status not known 7 (17.9%)

Karyotype/Cytogenetic 
study

t(8;21) ‡ 3 (7.6%)
t (15;17) 1 (2.5%)
Normal 20 (51.2%)
del (3p) 1 (2.5%)
Complex Karyotype 3 (7.6%)
del(5q) 1 (2.5%)
no metaphase / insufficient sample 3 (7.6%)
Cytogenetic not available 7 (18%)

Molecular marker (s) 
profile 

All negative (FLT-3, NPM1, CEBPA) 20 (51.2%)
FLT – 3 positive 2 (5.1%)
NPM 1 positive 2(5.1%)
CEBPA positive 1(2.5%)
FLT-3 + NPM1 positive 1 (2.5%)
PML-RARA positive 2 (5.1%)
Not available 11 (28.2%)

*BPCDN: blastic plasmacytoid dendritic cell neoplasm 
†Intermediate 1 & 2 categories combined as number of patients were very less in Intermediate -2 
‡includes one patient with three way translocation t (8; 10; 21)
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APL (n = 2), other low intensity treatment (low dose 
cytarabine, hydroxyurea) for patients with very poor 
performance status and severe infection (n=3). 10 
patients with first induction failure received second 
course of induction either with the same ‘3+7’ regimen 
or with high dose cytarabine. 

Induction Outcomes

One hundred patients (ALL = 68, AML = 32) were 
included for analysis of induction outcomes in terms 
of febrile neutropenia and infection profile, remission 
rates, induction mortality and other events; Other 
9 registered cases were excluded from analysis of 
induction outcome for either missing charts, induction 
done elsewhere or when planned for supportive care 
only. For the patients included in analysis, febrile 
neutropenia profile have been described for the first 
induction course only and remission rates & mortality 
have been described for both first and second induction 
course, when applicable. As this was a retrospectively 
collected dataset and since incomplete information 
was available in the following areas – blood product 
requirement and other non-hematological toxicities, 
they have not been separately analyzed here. 

Febrile Neutropenia Profile and Related Events 

Presence of fever at baseline, occurrence/recurrence 
of fever during the course of induction chemotherapy, 
type of febrile neutropenia & focus of infection, and 
the utilization of resources for the management of FN 
episodes as number of blood cultures drawn, number 
of antibiotics utilized are described in Table III 
separately for ALL and AML. Of note and as expected 
given the nature of the disease and its treatment, all 
FN related events were more in AML patients, with 
early onset (median day to onset was day 8 in AML 
vs. day 17 in ALL), higher severity (94% CDI & MDI in 
AML vs. 61% in ALL), increased fungal infections (25% 
patients having a probable fungal pneumonia in AML 
vs. 12% in ALL) and more resource utilization, median 
number of intravenous antibiotic used was 6 in AML 
vs. 3 in ALL, including colistin use in approximately 
two thirds of patients (74% in AML vs. 12.5% in ALL) 
and empirical antifungal use in 81% patients in AML 
vs. 19% in ALL. 
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Table III. Febrile neutropenia profile for all analyzable (ALL & AML) patients

ALL (analyzed, n = 68 ) AML (analyzed, n= 
32)

Baseline infection and on IV(intravenous) Antibiot-
ics before start of induction 34 (50%) 22 (69%)

 1st line Antibiotics 25 19
2nd line Antibiotics 6 2
Antibiotics + Antifungal 3 0

No of pts developing at least one episode of FN* dur-
ing induction 56 (82.3%) 31 (97%)

Median days to onset of FN* Day 17 (day 0 – day 28) Day 8 (1 -14)

Type of FN 
FUO 22 (39%) 2 (6 %)
CDI 14 (25%) 14 (44%)
MDI 20 (36%) 16 (50%)

Focus of infection

(for CDI & MDI) † (one 
patient can have more than 
one site)

Chest 15 22
GIT (NEC) ‡ 4 3
Oro-nasal 2 6
Soft tissue 5 7
UTI § 0 0
Central line 5 2
Others 6 2
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Disease Status & Remission Rate

At the end of induction therapy, 47 (69%) of the 68 
analyzed cases of ALL attained Complete remission 
(CR), 3(4.4%) patients had an inconclusive report 
on the marrow and were continued on protocol and 
6(8.8%) patients had refractory disease. For the 32 

analyzed cases of AML, 11 patients (34.3%) attained CR 
after first induction and 11 patients (34.3%) were not 
in remission; the cumulative CR rate after two courses 
of induction was 53% (n =17) and refractory disease 
was seen in 4 patients (12.5%). Disease outcome for 
the analyzable cases are summarized in Table IV. 

Median number of blood samplesdrawn for Culture 
& sensitivity 2 (1 – 6) 5 (1 -9)

Culture positivity (for MDI 
episodes)

Gram positive (GP) 1 (5%) 2 (12.5%)
Gram negative (GN) 15 (75%) 10 (62.5%)
Polymicrobial (GN/GP) 4 (20%) 4 (25%)

Median Number of IV antibiotics 3(range 0 -8 ) 6 (range 3-9)
Gram negative Antibiotic 2 (0 – 5) 4 (1 – 6)
Gram positive Antibiotic 1 (0 – 2) 2 (0 – 3)
Colistin (Used) 7 (12.5%) 23 (74.2%)
Median day to start of 2nd line IV Antibiotic Day 18 (day 0 – day 28) Day 10 (0 -15)

Fungal infection (pneumo-
nia/ oro-nasal)

None 56 (82.3%) 8 (25%)
Possible 8 (12%) 16 (50%)
Probable 4 (5.8%) 8 (25%)
Proven 0 0

Median day to start of antifungal Day 19 (1-28) Day 10 (3 -18)

Therapeutic antifungal 

(empirical/ pre-emptive) 

None 55 (81%) 6 (19%)
Amphotericin B 12 (17.6%) 25 (78%)
Voriconazole 1(1.4%) 1 (3%)

*FN: Febrile Neutropenia
† CDI & MDI: Clinically documented infection; Microbiologically documented infection
‡GIT(NEC) : Gastro-Intestinal Tract (Neutropenic Enterocolitis)
§UTI: Urinary Tract Infection 

Table IV. Outcome of Induction treatment for analyzable cases

Induction outcome & event ALL (n = 68 ) AML (n = 32)

Disease / Patient 
outcome†

CR 47 (69%) 17 (53.1%)
Induction failure / Refractory disease 6 (8.8%) 4 (12.5%)
Inconclusive marrow, continued on protocol 3 (4.4%) NA
Died (Induction mortality) 7 (10.3%) 8 (25%)
LAMA* 5 (7.3%) 3 (9.4%)

Disease status 
during Induction 
mortality / LAMA*

In aplasia (unknown) 9 8
With refractory disease 3 3
In CR 0 0

Cause of Induction 
Mortality /LAMA*

Infection /sepsis 8 (66.6%) 9 (81.8%)
Bleeding 1 (8.3%) 1 (9.1%)
Others 3 (25%) 1(9.1%)

* LAMA: Leave against medical advice 
†outcome after 1st or 2nd induction (when applicable) for AML
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Induction Mortality & Other Events

During the course of induction, death or LAMA in a 
sick, near terminal state was recorded in 12 (17.6%) 
patients with ALL, 9 patients had induction event in 
aplasia (with unknown disease status) and 3 patients 
had refractory disease. Cause of induction event was 
infection/sepsis in 8 patients, intracranial bleed in 1 
and other causes (metabolic & refractory disease) in 
3 patients. For patients with AML, 11 (34.3%) had an 
induction event (death or LAMA); 3 with refractory 
disease and 8 with aplasia. Cause of induction event 
was infection/sepsis in 9 patients, bleeding in 1 and 
refractory disease in 1 as shown in Table IV. In both 
the subgroups combined 17 out of 23 patients died of 
infective cause; 53% (n=9) patients had a MDI and 89% 
(8 out of 9 isolates) had gram negative sepsis; 62.5% 

(n=5) of gram negative isolates were carbapenem 
resistant. Also, 4 out of 12 patients (33.3%) with 
induction event in ALL had a probable/possible fungal 
pneumonia; similarly 8 out of 11 patients (72.7%) 
with induction event in AML had a probable/possible 
fungal pneumonia. 

Association of Baseline Characteristics with 
Induction Outcome

An analysis for the association of age (≤ 18 years 
or > 18 years), total leucocyte count (≤ 50,000 or > 
50,000) at presentation, baseline risk stratification 
and treatment protocol used with the induction 
outcome (CR or no CR) was done for ALL and AML 
patient subgroups as shown in Table V. There was no 
significant association between the factors analyzed 
and the induction outcome.
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Table V. Association of baseline factors with CR (Complete remission) rate

For ALL
Factors CR (n = 50) No CR* (n = 18) p value

Age 
≤ 18 yrs (n=46) 33 (66%) 13 (72.2%)

0.62
> 18 yrs (n =22) 17 (34%) 5 (27.8%)

TLC at 
presentation

≤ 50,000 (n=45) 31 (62%) 14 (77.8%)
0.26

> 50,000 (n=23) 19 (38%) 4 (22.2%)

Risk group
Standard risk (n=22) 17 (34%) 5 (27.8%)

0.62
High risk (n=46) 33 (66%) 13 (72.2%)

Protocol
MCP-841 (n=44) 32 (64%) 12 (75%)

0.35BFM-95 (n =12) 11 (22%) 1 (6.2%)
GMALL (n =10) 7 (14%) 3 (18.8%)

For AML
Factors CR (n = 17) No CR* (n = 15) p value

Age
≤ 18 yrs (n=9) 4 (23.5%) 5 (33.3%)

0.69
> 18 yrs (n =23) 13 (76.5%) 10 (66.7%)

TLC at 
presentation

≤ 50,000 (n= 18) 10 (58.8%) 8 (53.3%)
0.75

> 50,000 (n=14) 7 (41.2%) 7 (46.7%)

Risk group
Good risk (n=6) 4 (25%) 2(15.4%)

0.16Intermediate (n=20) 9 (56.2%) 11 (84.6%)
Poor risk (n= 3) 3 (18.8%) 0

*includes refractory disease / death /LAMA (after 1 or 2 courses of induction, as applicable)
Overall Outcome 
The final outcome for all the registered cases of 
acute leukemia in the calendar year 2015 (ALL = 
70 and AML = 39) as analyzed on 30th April 2016 is 
summarized in Table VI. In view of the short follow up 
a formal survival analysis was not done. Fifty (71.4%) 

patients with ALL and 12 (30.7%) patients with AML 
were alive on the date of last follow up. Events for 
other cases were death during induction or before 
start of induction, death during consolidation, death 
after relapse or being lost to follow up; for 20 (28.5%) 
cases of ALL and for 27 (69.2%) cases of AML. 



Archives of Oncology and Cancer Therapy V1 . I1 . 201844

Outcome of Induction Therapy for Newly Diagnosed Acute Leukemia in a Calendar Year: Real World 
Data from a Tertiary Care Cancer Centre in South India

Discussion 
This study describes the contemporary short 
term outcomes of annual registered cases of acute 
leukemia from a growing department in an old central 
government hospital in South India with necessary 
resources and where the treatment is nearly fully 
subsidized. Standard of care treatment was given to 
97% of the registered ALL cases and 82% of the AML 
cases. Though almost all of the reported cases of ALL 
from the department of Pathology were registered 
for treatment in our department, only 50% of the 
reported cases of AML were registered. Status of the 
remaining 50% of AML cases is not known in detail, 
they were either advised supportive care, or family 
was not willing for further treatment or they have 
gone elsewhere for treatment. Their outcomes also are 
not known. These numbers are disconcerting despite 
treatment being highly subsidized.Approximately 
10% of patients registered were from far off states 
and this may have added to the family’s burden of 
arranging resources for treatment and overall cost 
and thus also contributing to treatment refusal and 
drop-out. A recent report from another tertiary care 
hospital in South India revealed that only 29% of 
the diagnosed cases of AML opted for treatment at 
the given centre [12]. There is a wide variability in 
all aspects of management of acute leukemia across 
the country and sporadic isolated reports of equally 
diverse outcomes [9,10,12], underscoring the vital 
need for prospective multi-centric approach, possibly 
population based, in identifying the baseline data and 
available resources for the treatment of this disease, 
and in analyzing the key problems. 

The CR ratefor ALL was 70% and for AML was 
53% in our study which are rather lower than that 
reported in other Indian series [5,6,9,10] possibly 

because our study included all the registered cases 
in the denominator and also because of relatively 
high induction events with inclusion of LAMA as an 
induction event in addition to induction mortality 
in the hospital.Some common features between the 
current study and other recently reported acute 
leukemia series from India are a younger median age 
at presentation especially for AML, 30 years in our 
study and 28 – 40 years in other series [12,31];higher 
proportion of patients with T-ALL (31%) and high 
risk features in ALL (67%)comparable to the results 
of a recently reported series of ALL, 39% and 66% 
respectively [4];high rates of induction events or 
mortality mainly from gram negative sepsis and fungal 
pneumonia, 34.4% for AML in our study and 18.4% 
to 25% in other studies on AML [9,12]; emerging 
MDR infections [12,32,33], and consequently poor 
outcomes.Whereas similar data from developed 
countries report a median age for AML of 50 years 
[11], percentage of NCI high risk ALL patients to be 
30% to 34% [34], induction mortality of 3% to 4% for 
AML [35] lower rates for MDI [36-38], and improved 
outcomes. 

For the AML subgroup, relatively lower percentage 
of patients (10%) in the ELN high risk category may 
be due to younger age distribution in our cohort, 
it is well known that adverse cytogenetic features 
increases with increasing age [39], small sample size 
and missing cytogenetic details for a sizable number. A 
comparatively high incidence of fungal infections (both 
pulmonary and oro-nasal) in AML with 25% probable 
and 50% possible IFI in our series, compared to 14% 
to 22% in western literature [40,41] and about 30% 
in other Indian study [12,31],needs further evaluation 
with better diagnostic facilities, more accurate 
assessment of individual cases and consideration for 
up gradation of antifungal prophylaxis. Several factors 

Table VI. Overall outcome of all registered cases (ALL & AML)

Patient status ALL (n = 70 ) AML (n = 39 )
Alive (on or off treatment) 50 (71.4%) 12 (30.7%)
Induction / pre-induction death 7 (10.3%) 11 (28.2%)
Death during consolidation (in remission) 3 (4.3%) 2 (6.2%)
Death after relapse / refractory disease 3 (4.3%) 7 (17.9%)
Unknown / LAMA* / LTFU † 7 (10.3%) 7 (17.9%)

*LAMA: Leave against medical advice
†LTFU: Lost to follow up 
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could have contributed to this high incidence of IFI 
rate including new construction work at the hospital 
premises, lower threshold for radiological diagnosis of 
probable and possible fungal pneumonia on CT scan 
and the use of fluconazole as antifungal prophylaxis 
in our centre. Another area of pressing concern is the 
high incidence of clinically and/or microbiologically 
documented infections (61% for ALL and 94% for 
AML) with consequently excessive use of antibiotics 
including higher antibiotics as colistin.Other aspects 
of infection prevention (environment, health worker 
and patient/care giver related) and management has 
to be prospectively and comprehensively studied for 
improving infection related events so that focus can 
be shifted to improving disease related outcomes. 

The primary goal of this small cases series was to 
underline the challenges faced in the treatment of 
acute leukemia mainly during the induction course and 
recognize induction outcomes for all recorded cases. 
Several limitations were the retrospectively collected 
data with inherent bias and missing information on 
some parameters, relatively small number of cases 
precluding any meaningful results of association 
between baseline factors and induction outcomes 
and heterogeneity of cases and treatment used. A 
prospective multi-centre study is warranted to have a 
more complete picture of the other factors involved in 
the management and outcome of acute leukemia. 
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