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INTRODUCTION 
 

Acute leukemia is a worldwide disease with an incidence of 
approximately 4/100000 per year; 70% of the cases are acute 
myeloid leukemia (AML) [1]. Although acute lymphoblastic 
leukemia (ALL) predominates in childhood, AML is by far the
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                             A B S T R A C T  
 

 

Objective: The purpose of this study was to determine the rate of induction
among the patients of Acute Myeloid Leukemia in medical oncology department of the 
Jinnah Postgraduate Medical Centre, Karachi, Pakistan. 
Methodology: This was a cross sectional observational study conducted using convenient 
sampling technique for seven months, from September 2017 till March 2018 in Oncology 
ward of Jinnah Postgraduate Medical Centre, Karachi after 
of 100 patients, who were admitted in haematology oncology unit diagnosed with acute 
myeloid leukemia were included in the study. Informed consent was taken from the patients 
with complete concealment of the data. The demographic data including age, gender and 
ethnicity of the patients was documented. Complete blood picture and other laboratory 
investigations included LFT’s (Total bilirubin, SGPT, 
The signs and symptoms recorded were fever, bleeding gums, weight loss,
splenomegaly and lymphadenopathy. Bone marrow biopsy was taken. Remission acquired 
of AML was recorded. Descriptive analysis was done using SPSS version 20.0
Results: Among the total of 100 AML patients selected for t
and 40 (40%) were females. Mean age of patients was 31.89 ± 13.79 years. 29 (29%) of 
patients presented with complains of bleeding gums, 24 (24%) patients experienced weight 
loss, 12 (12%) patients had hepatomegaly, 7 (7%) pat
patients had lymphadenopathy, and 53 (53%) of patients had acquired remission while 47 
(47%) of patients did not acquire remission. Mean days of follow up were 26.47 ± 32.67 
days.  Mean level of haemoglobin was 9.94 ± 8.22 mg/
count was 39.55 ± 57.78 mm3. Mean dose of Daunorubicin was 71.77 ± 8.84 mg and 
Cytarabine was 142.24 ± 21.71 mg. 
Conclusion: The present study predicted that half of the patients acquired remission. A 
considerable number of patients with acute myelogenous leukemia, still fail toachieve 
complete remission (CR) with initial remission induction treatment

 

Acute leukemia is a worldwide disease with an incidence of 
70% of the cases are acute 

Although acute lymphoblastic 
leukemia (ALL) predominates in childhood, AML is by far the 

most common type among adults. The incidence rises steeply 
after 50 years of age with a median age of approximately 70 
years[2]. The salient pathologic feature of AML is the 
accumulation of immature myeloid blast cells in the bone 
marrow (BM). This maturation arrest, a characteristic of acute 
leukemia, prevents normal hematopoiesis and leads directly or 
indirectly to a lack of differentiated granulocytes (neutrophils, 
eosinophils and basophils), monocytes, thrombocytes and 
erythrocytes[3]. AML is characteri
undifferentiated myeloid precursors, resulting in impaired 
hematopoiesis and bone marrow failure. Although many 
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The purpose of this study was to determine the rate of induction-remission 
in medical oncology department of the 

 
This was a cross sectional observational study conducted using convenient 

sampling technique for seven months, from September 2017 till March 2018 in Oncology 
ward of Jinnah Postgraduate Medical Centre, Karachi after taking ethical approval. A total 
of 100 patients, who were admitted in haematology oncology unit diagnosed with acute 
myeloid leukemia were included in the study. Informed consent was taken from the patients 

raphic data including age, gender and 
ethnicity of the patients was documented. Complete blood picture and other laboratory 

 ALT, ALK PO4), uric acid, LDH. 
eding gums, weight loss, hepatomegaly, 

splenomegaly and lymphadenopathy. Bone marrow biopsy was taken. Remission acquired 
of AML was recorded. Descriptive analysis was done using SPSS version 20.0 

Among the total of 100 AML patients selected for this study, 60 (60%) were male 
and 40 (40%) were females. Mean age of patients was 31.89 ± 13.79 years. 29 (29%) of 
patients presented with complains of bleeding gums, 24 (24%) patients experienced weight 
loss, 12 (12%) patients had hepatomegaly, 7 (7%) patients had splenomegaly, 8(8%) 
patients had lymphadenopathy, and 53 (53%) of patients had acquired remission while 47 
(47%) of patients did not acquire remission. Mean days of follow up were 26.47 ± 32.67 
days.  Mean level of haemoglobin was 9.94 ± 8.22 mg/dl. Mean level of total leukocyte 
count was 39.55 ± 57.78 mm3. Mean dose of Daunorubicin was 71.77 ± 8.84 mg and 

The present study predicted that half of the patients acquired remission. A 
f patients with acute myelogenous leukemia, still fail toachieve 

complete remission (CR) with initial remission induction treatment 

most common type among adults. The incidence rises steeply 
after 50 years of age with a median age of approximately 70 
years[2]. The salient pathologic feature of AML is the 
accumulation of immature myeloid blast cells in the bone 

ion arrest, a characteristic of acute 
leukemia, prevents normal hematopoiesis and leads directly or 
indirectly to a lack of differentiated granulocytes (neutrophils, 
eosinophils and basophils), monocytes, thrombocytes and 
erythrocytes[3]. AML is characterized by clonal expansion of 
undifferentiated myeloid precursors, resulting in impaired 
hematopoiesis and bone marrow failure. Although many 

Research Article 

This is an open access article distributed under the Creative Commons Attribution License, which permits 



To Determine The Induction-Remission Rate In Adult Patients of Acute myeloid leukemia 
 

 15232

patients with AML have a response to induction 
chemotherapy, refractory disease is common, and relapse 
represents the major cause of treatment failure[4]. 
 

AML is a form of cancer that causes infiltration of bone 
marrow, blood and other tissues by proliferative, clonal, 
abnormally differentiated, and occasionally poorly 
differentiated cells of the hematopoietic system[5]. Although 
the cytogenetic heterogenicity of AML has been recognized 
for more than 30 years, the enormous molecular heterogenicity 
of the disease has become increasingly apparent over the past 
15 years. The prognostic importance of this biologic 
heterogenicity is well accepted, but translation of this new 
information into improved therapy is just beginning [6]. 
 

Approximately 20% of adult patients with acute myeloid 
leukemia (AML) fail to achieve remission with initial 
induction chemotherapy, and approximately 50% ultimately 
experience relapse after achieving complete 
remission[7,8]. Even though potentially curative therapy 
including allogeneic hematopoietic stem cell transplantation, is 
now available for many patients, this therapy is expensive and 
is associated with significant morbidity[9]. Thus, identifying 
patients at high risk for relapse would be clinically useful and 
is the basis of current risk stratification approaches, which 
include conventional karyotyping, clinical features, and the 
mutational status of a limited panel of genes[10,11]. 
 

Genomic approaches have identified somatic mutations in 
coding genes that are associated with outcomes, however, no 
study has yet addressed whether mutations in noncoding and 
regulatory regions may further improve outcome predictions 
for adults with de novo AML[12]. Furthermore, it is not yet 
clear whether genomic approaches can be used to assess the 
clearance of leukemia cells after chemotherapy, which has 
historically been done by morphologic examination and more 
recently, by multicolour flow cytometry[13]. The known 
prognostic value of persistent clonal cytogenetic abnormalities 
in remission samples which is relevant for the 50%-60% of 
AML cases with clonal cytogenetic abnormalities at 
presentation, suggests that higher-resolution genomic 
approaches that can be applied to all AML samples may 
provide useful prognostic information[14].The purpose of this 
study was to determine the rate of induction-remission among 
the patients on Acute Myeloid Leukemia. 
 

METHODOLOGY 
 

This was a cross sectional observational study through 
convenient sampling technique conducted for September 2017 
till March 2018 in Oncology ward of Jinnah Postgraduate 
Medical Centre, Karachi. Approval was taken from the 
Institutional review board of JPMC, Karachi. 
 

A total of 100 patients, who were admitted in haematology 
oncology unit was selected for the study. Patients diagnosed 
with acute myeloid leukemia were included in the study. 
Incomplete data and the patients who did not give informed 
consent were excluded from the study. Informed consent was 
taken from the patients with complete concealment of the data. 
The demographic data including age, gender and ethnicity of 
the patients was documented. Complete blood picture 
parameters included haemoglobin, total leucocyte count, blast 
cells, platelets and peripheral picture. Other laboratory 
investigations included liver function tests, total bilirubin, 
SGPT. ALT, ALK PO4), uric acid, LDH.  Date and dose of 

chemotherapy induction was recorded. The signs and 
symptoms recorded were fever, bleeding gums, weight loss, 
hepatomegaly, splenomegaly and lymphadenopathy. Bone 
marrow biopsy was taken. Remission acquired of AML was 
recorded. 
 

Data Analysis 
 

The statistical software SPSS version 20.0 was used for data 
analysis. The quantitative data was expressed as mean and 
standard deviation. Qualitative data was presented as 
frequency and percentages 
 

RESULTS 
 

Among the total of 100 AML patients selected for this study, 
60 (60%) were male and 40 (40%) were females Mean age of 
patients was 31.89 ± 13.79 years. Mean days of follow up were 
26.47 ± 32.67 days.  Mean level of haemoglobin was 9.94 ± 
8.22 mg/dl. Mean level of total leukocyte count was 39.55 ±  
57.78 mm3. Mean level of platelets was 119.19 ± 130.12 mm3.  
Mean % of blast cells was 45.74 ± 23.89 %. Mean level of 
total bilirubin was 1.11 ± 1.08 mg/dl. Mean SGPT was 37.44 ± 
21.05 IU/L. Mean ALT was 90.51 ± 141.27 IU/L. Mean ALP 
was 147.20 ± 99.94 IU/L. Mean level of uric acid was 4.52 ± 
4.29 mg/dl. Mean LDH level was 155.73 ± 65.21 U/L. Mean 
urea level was 28.98 ± 17.96 mg/dl. Mean level of creatinine 
was 1.06 ± 1.28.  Mean dose of Injection Daunorubicin was 
71.77 ± 8.84 mg. Mean dose of Injection Cytarabine was 
142.24 ± 21.71 mg.(Table:1)  
 
 
 
 
 
 
 
 
 
 

 
 

Among ethnicity, 36 (36%) of the patients were Sindhi, 30 
(30%) were Pushto, 17 (17%) were Urdu speaking, 11(11%) 
were Baloch and 06 (6%) patients were from Hazara. 
(Table:2). 
 
 
 
 
 
 
 

 
 
 
29 (29%) of patients presented with complains of bleeding 
gums, 24 (24%) patients experienced weight loss, 12 (12%) 
patients had hepatomegaly, 7 (7%) patients had splenomegaly, 
8 (8%) patients had lymphadenopathy.(Table:3).  53 (53%) of 
patients had acquired remission while 47 (47%) of patients did 
not acquire remission. (Figure: 1) 
 
 

Table 1 Mean and standard deviation of age, follow up 
days and laboratory values 

 

Variables Frequency Percent (%) 

Gender 
Male 60 60 
Female 40 40 
Total  100 100 

Ethnicity 

Sindhi 36 36 
Pushto 30 30 
Balochi 11 11 
Urdu  17 17 
Hazara 6 6 
Total 100 100 

 

Table 2 Demographic representation of AML patients 
 

Variables Frequency Percent (%) 

Gender 
Male 60 60 
Female 40 40 
Total  100 100 

Ethnicity 

Sindhi 36 36 
Pushto 30 30 
Balochi 11 11 
Urdu  17 17 
Hazara 6 6 
Total 100 100 
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DISCUSSION 
 

In our study of 100 AML patients among which 60 (60%) 
were males and 40 (40%) were females, the overall induction-
remission acquiring rate was 53 (53%). The most common 
clinical feature experienced by the patients was bleeding gums, 
present in 29 (29%) of patients and 24 (24%) patients 
experienced weight loss.  Similar acquisitions of induction-
remission have been observed in other studies. In a study by 
Naseer et al., among their 42 patients with AML followed up 
for a period of 5 years, 56% of patients developed induction 
remission with 44% patients failing treatment. Among their 32 
treated patients, 6 (18%) had post induction death due to sepsis 
and bleeding gums [15]. In another study by Brown et al., in 
which among their 55 adult patients of AML, after 
chemotherapy achieved a remission rate of 32 (58%) and 23 
(42%) patients had failure of treatment [16].A study by 
Stringaris et al., showed that from the total of 32 patients in 
their study, 14 (44%) of patients had complete remission of 
AML wile 18 (56%) of patients had either induction 
failure/partial remission/supportive care only[17]. In contrast 
to our study, Serna et al., which included 792 patients of AML 
on chemotherapy were found to have a induction-remission 
failure in 66 (9%) of patients. As compared to this study our 
study had 53% induction-remission failure[18].Low socio-
economic strata, poor supportive care and non-availability of 
bone marrow transplantation facility in countries like Pakistan 
causes increased rate of treatment failure among the patients. 
High risk patients have always had an increased tendency of 
having failure of treatments. Non-complaint patients also play 
a part in failing of treatment.In a study by Lee JH et al on 383 
AML patients it was reported that 275 (72 %) of patients on 
Daunorubicin had induction-remission failure and 316 (82.5%) 
patients developed induction-remission failure who were on 
Cytarabine. In their study, 206 (54%) were males and 177 
(46%) females. Majority of the patients were above 40 years 
old i.e. 223 (58%).  Majority of patients, 223 (58%) had 
normal hemoglobin. The most common adverse event 
experienced by the patients were Infection, by 291 (76%) of 
patients followed by Metabolic derangements by 81 (21%) of 

patients[19]. In our study, mean age was 31.89 years of the 
patients with 53 % of patients having acquired induction-
remission. Mean hemoglobin of our patients was 9.9 gm/dl.  
Most common adverse event experienced by our patients was 
bleeding gums, by 29 (29%) of patients followed by weight 
loss, by 24 (24%) of patients.Another study by Fernandez HF 
et al showed that in 657 AML patients on chemotherapy, 376 
(57.3%) of patients developed induction-remission failure, that 
were on Daunorubicin and 463 (70.6%) of patients on 
Cytarabine developed induction-remission failure [20]. 
 

It has been widely recognized that most treatment failures are 
due to death during induction from infection and hemorrhage. 
With recent advances in chemotherapy and supportive care, it 
is again important to estimate how many initial induction 
failures result from inherent resistance to chemotherapy 
andhow many result from fatal infection and/or hemorrhage 
before chemotherapy can achieve CR. Determination if 
pretreatment characteristics can identify patients at increased 
risk of a given fatalcomplication on of having refractory 
disease would allow alternate chemotherapeutic regimens to be 
given to those likely to be resistant to standard treatment and 
different approaches to supportive care to be explored in those 
patients most likely to benefit from them. Furthermore, if 
specific periods of high risk could be identified, optimal 
supportive cane could be given atthe most appropriate time 
[21]. 
 

CONCLUSION 
 

The present study predicted that half of the patients acquired 
remission. A considerable number of patients with acute 
myelogenous leukemia, still fail toachieve complete remission 
(CR) with initial remission induction treatment 
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