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1 | INTRODUCTION

Childhood acute myeloid leukaemia (AML) accounts for 15% to 25%
of leukaemia in children. In recent years, the outcome of childhood

AML has improved substantially resulting in 5-year survival to 70% in
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Abstract

Background: In the developed world, 5-years survival of childhood acute myeloid
leukaemia (AML) has improved to 70%. However, the survival rates in the developing
world are below 40%. The main contributing factors to these reduced survival rates
are a late presentation, malnutrition and high treatment-related mortality.

Aim: To document the factors affecting treatment outcome of childhood AML at a
tertiary care facility of Pakistan.

Methods and Results: All newly registered cases of AML under 18 years of age from
January 1, 2012 onwards who completed their treatment before November 30, 2019
were included. Data of 219 cases of AML containing 140 (63.9%) males and
79 (36.1%) females was analyzed. The mean age was 6.30 * 3.66 years. Pallor was
the commonest presenting features in 180 (82.2%) and M2 was the commonest
French American-British (FAB) subtype in 103 (47.0%) cases. In univariate analysis,
high white blood cells (WBC) count at presentation (P = .006), poor nutritional status
(P = .005), unfavourable cytogenetics (P = .019), certain types of FAB AML subtype
(P = .005), and use of etoposide in induction chemotherapy (P = .042) significantly
adversely affected overall survival (OS). Neutropenic sepsis and bleeding were the
major causes of treatment-related mortality. Response to induction chemotherapy
was the most significant prognostic factor in the multivariate analysis (P = <.001).
After a median follow-up of 40.96 + 26.23 months, 5-year OS and DFS of the cohort
were 40.6% and 38.3% respectively.

Conclusions: In this largest cohort of childhood AML from Pakistan, high WBC count
at presentation, malnutrition, unfavourable cytogenetics and use of etoposide during
induction chemotherapy were associated with decreased OS and DFS rates.

Response to the induction chemotherapy was the most significant prognostic factor.
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the developed world. This better survival is attributed to the risk-
based intensive chemotherapy regimens, hematopoietic stem cell
transplantation (HSCT) and improved supportive care measures.!
However, most children live in low-and middle-income countries

(LMICs), where survival rates are below 40%.* The main contributing
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factors to these reduced survival rates are a late presentation, malnu-
trition and suboptimal supportive and intensive care resulting in high
treatment-related mortality (TRM).>8

Pakistan is a middle-income country and majority of the cases
of childhood AML are not treated because of unaffordability of
treatment cost, high TRM and relapse rate and limited treatment
facilities for oncology patients in the country. There is a paucity of
published data on childhood AML from this part of the world. Pedi-
atric oncology department at Combined Military Hospital (CMH)
Rawalpindi is treating all types of paediatric AML cases coming from
all over the country. This retrospective study describes the prog-
nostic factors affecting treatment outcome of childhood AML in
Pakistani children.

2 | PATIENTS AND METHODS

The study was carried out at the Pediatric Oncology department of
CMH Rawalpindi, Pakistan. CMH is a military hospital primarily
responsible for treating army personnel and their dependents. How-
ever, because of the scarcity of dedicated facilities for haematology
and oncology in the country, a large number of civilians, especially
from northern Pakistan, are also treated here.

Medical records of all newly diagnosed cases of de novo AML
younger than 18 years of age, registered since January 2012 and
finished their treatment before November 30, 2019, were studied.
Patients with Acute Promyelocytic Leukaemia (APL), treatment-
related AML and having prior chemotherapy or leaving during treat-
ment were excluded. Study data included: age, sex, blood counts at
presentation, weight-for-age, French American-British (FAB) classi-
fication, genetic abnormalities, chemotherapy protocol, treatment
outcome, last follow up, and cause of mortality if applicable.
Detailed medical history and clinical examination were performed at
the first admission. Diagnosis of AML was made on blast morphol-
ogy in bone marrow (BM) aspiration sample and immuno-
phenotyping by flow cytometry. The diagnostic workup
incorporated complete blood picture with differential blood cell
counts, biochemical profile consisting of hepatic and renal function
tests, uric acid, and assessment of cardiac status with echocardiog-
raphy before the start of chemotherapy. Response to chemotherapy
was assessed by performing BM aspiration after recovery of blood
counts. Cases were labeled as having CR, PR and RD as per the fol-
lowing definitions. Complete Remission (CR); BM blasts <5%;
absence of blasts with Auer rods; absence of extramedullary dis-
ease; independence of red cell transfusions; absolute neutrophil
count (ANC) >1 x 10%/L; platelet count >100 x 10/L. Refractory
Disease (RD) was defined as a failure to achieve CR after one cycle
of induction chemotherapy, less than a 50% reduction in blasts with
>15% residual blasts and failure to achieve CR after two courses of
induction chemotherapy. Partial remission (PR) was defined as a
failure to achieve CR after one cycle of induction chemotherapy
having >5% but <15% residual blasts but achieved CR after two

courses of induction chemotherapy.®*°

3 | THERAPY

Chemotherapy was based on AML17 Pediatric version adopted from
the AML17 Trial protocol of Medical Research Council, United
Kingdome. ADE chemotherapy was the main treatment protocol
used during the initial 3 years of the study period. After analysis of
treatment outcome with ADE, input from haematologists treating
adult AML without Etoposide and literature review, AD chemother-
apy was adopted for pediatric AML. There were no preferences for
ADE or AD group before starting treatment. Both groups were simi-
lar in terms of white blood cells (WBC), cytogenetic risk,
malnutrition etc.

3.1 | Induction therapy

Two courses of Anthracycline-based chemotherapy either ADE
(Daunorubicin 50 mg/m2 daily by one-hour intravenous infusion
[on days 1, 3 and 5] three doses), Cytarabine 100 mg/m? every
12 hours by an intravenous push on days 1 to 10 (20 doses) and
Etoposide 100 mg/m? daily by 4-hour infusion on days 1 to 5 (five
doses) or AD (Daunorubicin and Cytarabine only without Etoposide)
were used as first induction chemotherapy course. Second induction
chemotherapy was identical to the first course except Cytarabine was
given for 8 days.

3.2 | Consolidation therapy

Two courses of high dose Cytarabine based chemotherapy (HiDAC;
Cytarabine 3000 mg/m? over 4 hours, given every 12 hours on days
1, 3 and 5 (total six doses) were used as consolidation therapy.
Patients showing a partial response after induction chemotherapy
received FLA-Ida (Fludarabine 30 mg/m? daily on days 1-5,
Cytarabine 2000 mg/m? daily on days 1-5 and Idarubicin 10 mg/m?
by one-hour intravenous infusion on days 4, 5 and 6) as consolidation
therapy.

3.3 | Haematopoietic stem cell transplantation
Patients with high-risk disease, having HLA matched sibling donor
available, underwent allogeneic HSCT. The conditioning regimen used
consisted of Busulfan, Cyclophosphamide, and Melphalan (BuCyMel)
with Methotrexate and Cyclosporine for graft-vs-host disease
(GVHD) prophylaxis.

4 | SUPPORTIVE CARE

All patients were hospitalized for the initiation of induction chemo-
therapy. Tumour lysis prophylaxis with hyper-hydration and allopuri-
nol was commenced 24 hours before the start of chemotherapy and
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continued for at least 4 days. Intake, output and electrolytes were
monitored carefully.

All subsequent chemotherapy courses were given as inpatient.
However, clinically stable patients were discharged after chemo-
therapy and admitted immediately in case of fever or any other
problem. Patients not admitted in the hospital were reviewed at
least twice weekly in outpatient clinics. No prophylactic antimicro-
bials and colony-stimulating factors were used during the neutro-
penic period. However, all cases of febrile neutropenia were
treated as an inpatient with broad-spectrum intravenous antibi-
otics. Fever was defined as a single oral temperature of >38°C or
two readings >37.5°C at least 2 hours apart. Neutropenia was
defined as an ANC of <1000 cells/pL. Febrile patients with
ANC < 1000 cells/pL, were treated with a combination of
Piperacillin-Tazobactam and Amikacin as per the hospital guide-
lines, based upon recommendations of microbiology and The Infec-
tious Diseases Society of America (IDSA). Vancomycin or
Teicoplanin was added if the central venous line infection was
suspected. Piperacillin-Tazobactam was swapped with Meropenem
if fever continued after 48 hours. Anti-fungal Amphotericin B was
added empirically if fever continued beyond 96 hours. Blood and
blood products transfusion was given on as and when required
basis. Haemoglobin transfusion threshold was 8.0 g/dL. Thresholds
for Platelet transfusion were 10 x 10° cells/L for asymptomatic
and 20 x 10°/L for febrile patients. TRM was defined as death
occurring after the start of chemotherapy due to chemotoxicity, in

the absence of progressive cancer.

5 | STATISTICAL ANALYSIS

SPSS 23.0 software was used for statistical analysis. t-test and chi-
square tests were used for comparison between continuous and cate-
gorical variables. Frequencies and percentages were calculated for
categorical variables. The time from the date of morphological CR
until progression of disease or relapse was defined as Event-free sur-
vival (EFS). The time from the day of diagnosis to the day of last
follow-up or death was defined as overall survival (OS). Survival ana-
lyses were performed using the Kaplan-Meier method and survival
differences were compared with Log-rank tests, and P-value <.05 was
defined as statistically significant. Multivariate analysis by logistic
regression was performed with prognostic factors having P < .05 in

univariate analysis.

6 | RESULTS

During the study period total, 272 new cases of paediatric AML
were registered at the pediatric oncology department of CMH
Rawalpindi. Forty cases of APL, six patients who died before
starting treatment, two cases who left during treatment and five
cases still on treatment at the time of analysis, were excluded from
the study.

6.1 | Patient characteristics

Data of 219 cases of De novo AML was analyzed. Only 32 (14.6%)
patients were children of army personnel. There were 140 (63.9%)
males and 79 (36.1%) females. Age at diagnosis ranged from 9 months
to 15 years with the mean 6.30 + 3.66 years. The mean duration of
symptoms before reporting to the oncologist was 54.89 + 59.62 days
with a range from 1 to 425 days. The most common presenting symp-
tom was pallor in 180 (82.2%) followed by fever in 170 (77.6%) and
bruising/bleeding in 128 (58.4%). Physical examination revealed pallor
in 180 (82.2%) and visceromegaly in 167 (76.2%) cases. Proptosis was
seen in 32 (14.6%) cases. The mean WBC count was 53.28 + 68.27
x 10?/L and ranged from 1.1 to 408 x 10%/L. Initial WBC of >50
x 10?/L was seen in 74 (33.8%) patients. The mean haemoglobin was
7.66 £ 2.55 g/dL, and the mean platelets count was 58.41 + 81.68
x 10%/L. Central nervous system (CNS) disease was documented in
10 (4.4%) cases. The most common FAB subtype was M2 in
103 (47.0%), followed by M4 in 27 (12.3%) cases. Results of the
genetic analysis were available in 139 (63.5%) cases and 81 (58.3%) of
them had intermediate-risk (normal cytogenetics), 42 (30.2%) favor-
able, 15 (10.8%) unfavorable abnormalities and 1 (0.7%) had Tri-
somy 21.

6.2 | Prognostic factors and treatment outcome
ADE chemotherapy was given to 110 (50.2%) and AD to 109 (49.8%)
cases. TRM was 42 (19.2%) in the first course of induction chemother-
apy; 24 (21.8%) in ADE and 18 (16.5%) in AD group (P = .391). Initial
response to treatment was assessed after recovery of blood counts,
by performing BM aspiration and 130/177 (73.4%) cases achieved
morphological CR whereas 24/177 (13.6%) cases had a PR and
23 (13.0%) cases had the RD. Four cases showing no response to the
first course of chemotherapy were offered palliative care and
173 cases had the second course of chemotherapy. TRM was
12 (6.9%) in second chemotherapy. After two courses of induction
chemotherapy; TRM was 54 (24.7%), CR was 144 (87.3%); 68 (86.1%)
in ADE and 76 (88.4%) in AD group and RD was 21 (12.7%);
11 (13.9%) in ADE and 10 (11.6%) in AD group (P = .658). Six patients
with RD did not receive any further chemotherapy and 155 received
the third course of chemotherapy and 146 cases received the fourth
and last course of chemotherapy. Only three cases underwent mat-
ched sibling BM transplant and all of them are alive without any com-
plication. The commonest side effect of chemotherapy was
neutropenic fever, seen in 209 (95.4%) and 141 (81.5%) cases in first
and second induction chemotherapy courses.

In the present cohort overall, non-relapse mortality (NRM) was
60 (27.4%) including 42/219 (19.2%), 12 /173 (6.9%) and 6/155
(8.9%) during first, second and third chemotherapy courses respec-
tively. No patient died during the fourth course of chemotherapy. The
major causes of NRM were neutropenic sepsis and bleeding. Seventy-
five (43.2%) cases had a refractory or relapsed disease and 70 (93.3%)
of them also median

expired. After a follow-up  of
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40.96 + 26.23 months, 5-year OS and EFS the cohort was 89 (40.6%)
and 84 (38.3%) respectively.

We also looked at various factors influencing the induction mor-
tality, OS and EFS. Nutritional status and AML subtype had a statisti-
cally significant influence in induction mortality. See Table 1. WBC
counts at presentation, nutritional status, cytogenetics, use of
etoposide in induction chemotherapy, remission status after first che-
motherapy and AML subtype had a statistically significant impact on
treatment outcomes. OS was 47.6% in children having WBC count
<50 x 10%/L and decreased to 27.0% in children having WBC count
>50 x 10%/L (P = .006). DFS was 44.1% and 27.0% in children having
WBC count <50 x 10?/L and >50 x 10°/L respectively (P = .011). OS

TABLE 1

TRM: Number (%)

Categorical variables 54 (24.7)
Age groups

e Less than 5 years 24 (27.9)
e 5to 9 years 22 (25.6)
e More than 9 years 8(17.0)
Sex

e Male 33(23.6)
e Female 21 (26.6)
Nutritional status

e Well nourished 26 (19.8)
e Moderately malnourished 11 (22.0)
o Severely malnourished 17 (44.7)
WABC count at presentation

e More than 50 x 10%/L 22(29.7)
e Less than 50 x 10?/L 32(22.1)
Platelets count at presentation

e More than 20 x 10%/L 31(22.5)
e Less than 20 x 107/L 23 (28.4)
Hemoglobulin at presentation

e More than 7 g/dL 12 (32.4)
e Lessthan 7 g/dL 42 (23.1)
AML subtypes

e MO 8(47.1)
¢ M1 3(12.5)
¢ M2 17 (16.5)
e M4 5(18.5)
o M5 4(30.8)
e M6 2 (40.0)
e M7 1(20)

e AMLNOS 14 (58.3)
Etoposide use in induction chemotherapy

e Yes 31(28.2)
e No 23(21.1)

was 45.8% in well-nourished children and decreased to 38.0% in mod-
erately malnourished and 26.3% in severely malnourished children
(P = .005). OS was 66.7% in children having favorable cytogenetics,
39.5% in intermediate-risk cytogenetics and 33.3% in unfavorable
cytogenetics (P = .019). OS was 29.1% and 52.3% in cases having
induction chemotherapy with and without etoposide, respectively
(P = .042). OS was 59.2% in cases achieving CR and decreased to
21.7% in cases having RD (P = <.001). Similarly, DFS was 56.9% in
cases achieving CR and decreased to 13.0% in RD cases (P = <.001).
AML subtypes as per FAB classification also showed a significant dif-
ference in OS among various AML subtypes; OS was 49.5% in M2
and 17.6% in MO (P = .005). Multivariate analysis was performed for

Predictors of induction mortality in paediatric AML (n = 219)

Alive: Number (%) Total: Number (%) P-value

165 (75.3) 219 (100)
367

62(72.1) 86 (100)

64 (74.4) 86 (100)

39 (83.0) 47 (100)
367

107 (76.4) 140 (100)

58 (73.4) 79 (100)
.007

105 (80.2) 131 (100)

39 (78.0) 50 (100)

21 (55.3) 38 (100)
141

52(70.3) 74 (100)

113(77.9) 145 (100)
.205

107 (77.5) 138 (100)

58 (71.6) 81 (100)
.160

25 (67.6) 37 (100)

140 (76.9) 182 (100)
<.001

9 (52.9) 17 (100)

21(87.5) 24 (100)

86 (83.5) 103 (100)

22 (81.5) 27 (100)

9(69.2) 13 (100)

3 (60.0) 5 (100)

4(80) 5(100)

10 (41.7) 24 (100)
145

79 (71.8) 110 (100)

86 (78.9) 109 (100)

Abbreviations: AML, acute myeloid leukaemia; TRM, treatment-related mortality.
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TABLE 2 Results of statistical tests of association between OS and EFS and study variables in acute myeloid leukemia cases (n = 219)

(e} EFS
Variable Value 95% CI Log Rank P Value 95% CI Log Rank P
Age groups
<5 years 45.3% 32.76-50.83 497 .780 43.0% 29.66-47.70 770 .681
From 5 to 10 years 37.2% 28.49-46.97 33.7% 24.51-42.76
> 10 years 38.3% 20.46-39.91 38.3% 18.28-38.97
Sex
Male 40.7% 30.74-45.11 .001 .973 38.6% 28.00-42.18 .003 .959
Female 40.5% 30.66-50.51 38.0% 27.43-47.17
Reporting time to oncologist
<1 month 37.1% 29.44-46.30 .996 .608 36.2% 27.17-44.13 .705 .703
1-3 months 44.8% 29.22-45.76 41.4% 25.57-42.09
>3 months 40.7% 18.91-45.51 37.0% 14.55-40.25
WABC count at Presentation
>50 x 10°/L 27.0% 20.16-38.27 7.580 .006 27.0% 18.02-36.68 6.546 .011
<50 x 10°/L 47.6% 35.69-49.73 44.1% 32.20-46.10
PLTs count at Presentation
>20 x 10°/L 39.1% 31.20-46.17 154 .695 36.2% 28.61-47.58 391 .532
<20 x 10°/L 43.2% 31.08-50.08 42.0% 27.59-42.45
Hb at presentation
>7 g/dL 21.6% 13.09-33.50 6.80 .009 21.6% 9.60-30.00 6.062 .014
<7 g/dL 44.5% 36.29-49.78 41.8% 33.32-46.66
Nutritional status
No malnutrition 45.8% 37.76-53.41 10.42 .005 44.3% 35.31-51.01 9.47 .009
Moderate malnutrition 38.0% 21.91-45.55 34.0% 18.66-41.67
Severe malnutrition 26.3% 11.26-33.27 23.7% 8.14-29.49
Cytogenetics
Favorable 66.7% 46.35-71.80 7.939 019 66.7% 45.90-71.03 11.31 .003
Intermediate risk 39.5% 26.28-42.61 37.0% 22.31-38.57
Unfavorable 33.3% 12.38-49.74 26.7% 6.40-41.86
Treatment group
ADE 29.1% 26.70-41.73 4.117 0.042 28.2% 22.92-38.16 4.599 .032
AD 52.3% 32.12-47.51 48.6% 29.83-44.34
Remission after first chemo
CR 59.2% 48.99-64.79 28.30 .000 56.9% 46.46-62.20 56.593 .000
PR 29.2% 16.57-36.12 29.2% 11.38-32.61
RD 21.7% 6.598-23.72 13.0% 0.450-15.65
AML subtypes (FAB class)
MO 17.6% 5.95-22.70 20.225 .005 11.8% 2.40-14.80 20.55 .004
M1 41.7% 23.42-53.57 37.5% 15.89-46.02
M2 49.5% 37.42-54.20 48.5% 36.09-52.96
M4 40.7% 19.78-46.57 40.7% 18.62-47.64
M5 38.5% 10.86-38.85 30.8% 5.04-28.63
Mé 40.0% .000-32.17 20.0% .000-25.69
M7 20.0% 5.45-16.54 20.0% .000-13.95
NOS 20.8% 4.44-31.48 20.8% 3.42-33.21
AMLDS 25.0% .000-23.60 25.0% .000-20.90

Abbreviations: AD, Ara-C and Daunorubicin; ADE, Ara-C, Daunorubicin and Etoposide; AML, acute myeloid leukaemia; CR, Complete remission; EFS,
Event-free survival; FAB, French American-British; OS, overall survival; PR, Partial remission; RD, Resistant disease.
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the above variables and BM remission status after the first course of
chemotherapy was found to be the most statistically significant pre-
dictor of OS and DFS. (Table 2 and Figures 1-4).

7 | DISCUSSION

Published data are scarce on childhood AML from Pakistan. The
importance of the present study is that it is reporting on the impact of
various clinical and laboratory variable affecting OS and EFS in the

largest cohort of cases form the country. We investigated the

relationship of several patients' clinical characteristics and disease fea-
tures such as age, sex, nutritional status, reporting time to the oncolo-
gist, blood counts, AML subtypes and cytogenetics. There is no cancer
registry in Pakistan, so the exact number of AML in the country is
unknown, however, the incidence of newly diagnosed childhood AML
cases in this hospital-based study was 23% of acute leukaemia and
11.5% of total new cases. This incidence corresponds with the inter-
national reported incidence of 25% of pediatric leukaemia.t

Higher WBC count at presentation is a poor prognostic factor
and is associated with a lower CR rate and worse OS.}? In the first
induction chemotherapy, TRM was 17.2% and 23.0% and CR was
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FIGURE 4 Overall and disease-free survival in acute myeloid leukaemia, according to the response to first chemotherapy course

76.7% and 66.7% respectively (P = .337) in patients having WBC less
than and more than 50 x 10%/L. OS and DFS were statistically signifi-
cantly better in patients with low WBC count. This finding of better
CR, OS and DFS with low WBC at presentation is similar to the results
of the Medical Research Council AML12 trial in children with AML.*
In the present study, like other LMICs, TRM was quite high, espe-
cially in severely undernourished children. Induction mortality was
19.8% in well-nourished children and increased to 44.7% in severely
malnourished patients (P = .007). Infection alone or with associated
bleeding and respiratory failure were the main causes of induction
mortality. This association of infection-related high mortality with
malnutrition supports the findings reported by various previous stud-
ies.?212 Higher TRM in underweight patients has also been reported
from developed counties.** This high mortality can be explained
based on the fact that malnutrition worsens in cancer patients

because of an increased metabolic rate due to disease and

neutropenic fever.!®> Moreover, anorexia secondary to chemotherapy-
induced nausea and vomiting, and mucositis along with decreased
availability of the food of choice in the hospital results in decreased
oral intake. Malnutrition in Malawian patients with Wilms tumour and
other LMICs has been managed with nutritional interventions.® Par-
enteral nutrition for paediatric patients was not available in our hospi-
tal. Though commercially available oral nutritional supplements were
advised to children, but many of them were not very eager to take
them. Malnutrition results in decreased complement, cytokines, and
immunoglobulins, leading to impaired immune system functions. Cor-
rection of nutrition deficiencies, infusion of supplemental immuno-
globulin and prophylactic antibiotics are recommended for
undernourished children undergoing chemotherapy for AML.** OS
and DFS were statistically significantly lower in malnourished patients.
This was mainly due to increased TRM in malnourished children.

However, relapse-related mortality was found to be inversely
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proportionate to the degree of malnutrition. This may raise a hypothe-
sis for future researches that malnutrition decreases the chances of
relapse-related deaths in paediatric AML patients.

A series of genetic changes in the haematopoietic precursor cells
and specific cytogenetic abnormalities play a role in the pathogenesis
of AML. The cytogenetic abnormalities have prognostic significance
and affect treatment planning. AML can be stratified into favorable,
intermediate, and adverse risk based on cytogenetic and molecular
profiles. Certain chromosomal rearrangements, such as t(8;21), t
(15;17), or inv® are associated with a more favorable prognosis,
whereas the presence of other cytogenetic profiles, such as complex
karyotypic changes, monosomy 5 and 7 are associated with less-
favorable prognosis. AML with normal cytogenetics typically consti-
tutes an intermediate prognostic risk and accounts for approximately
50% of AML cases.!” Cytogenetic abnormalities had prognostic signif-
icance and a statistically significant difference between different cyto-
genetic risk groups were documented in the present study. OS was
66.7%, 39.5% and 33.3% in favorable, intermediate-risk and unfavor-
able cytogenetics (P = .019) and DFS was 66.7%, 37.0% and 26.7% in
favorable, intermediate-risk and unfavorable cytogenetics (P = .003).

In the present study, ADE and AD were compared to see any
advantage of incorporating etoposide in the induction chemotherapy
for pediatric AML. However, no advantage of etoposide was docu-
mented. There were more episodes of neutropenic fever in etoposide
group. Induction mortality was higher, albeit not significantly, in the
ADE group (28.2%) than the AD group (21.1%). Moreover, etoposide
did not improve the remission rate. After first induction chemother-
apy, the CR rate was 73.3% with etoposide and 73.6% without
etoposide. Several other publications have reported no benefit of
etoposide in AML treatment.?®1? Relapse is a major challenge and is
reported in 21% to 40% of cases of AML.2%?! Use of etoposide in
induction chemotherapy also did not provide any survival benefit.
Rather it resulted in decreased OS and DFS. OS was 29.1% and
52.3% with and without etoposide (P = .042) and DFS was 28.2% and
48.6% with and without etoposide (P = .032). Though etoposide group
had delayed relapse, the relapse rate was higher in the etoposide
group. The relapse rate was 41.8% and 26.6% with and without
etoposide (P = .023). Response to induction therapy is a major prog-
nostic factor in AML and was clearly illustrated in the Medical Council
Research (MRC) AML 10 trial (n = 1711; ages 0-55 years).2223 |n the
present study, the response to the first course of chemotherapy was
the most significant prognostic factor on univariate and multivariate
analysis. We also investigated various other prognostic factors
described in the literature. However, no statistically significant associ-
ation of OS and EFS was found with age, sex, time-lapse before the

start of treatment, and platelets count at the time of presentation.

8 | CONCLUSION

In this largest cohort of childhood AML from Pakistan, neutropenic
sepsis and bleeding are the two major causes of TRM. High WBC
count at presentation, poor nutritional status and use of etoposide

during induction chemotherapy were associated with decreased OS
and DFS rates. Response to induction chemotherapy was the most

significant prognostic factor.
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