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Abstract 

BACKGROUND : ALL is the most common cancer diagnosed in children 

and represents 23 %of cancer diagnoses among children younger than 15 years . 

Better understanding of the characteristics of leukemic cells have led to novel ways 

of detecting morphologically occult leukemic cells (i.e., minimal residual disease, 

MRD )by detecting abnormalities in protein expression detectable by flow 

cytometry .MRD is the presence of cells following chemotherapy below the level 

of morphologic detection .Flow cytometric techniques which assess MRD should 

achieve a sensitivity of at least 1/10000 leukemic cells in bone marrow  ( 0.01 .)%

MRD has emerged as the most powerful tool for assessing response to 

chemotherapy, and MRD positivity has been demonstrated to be the strongest 

independent risk factor for relapse among other clinical and biological risk factors .

Detection of leukemia associated phenotypes via flow cytometry is applicable in 

almost all cases, fast, and relatively inexpensive. 

PURPOSE :The aim of this study was to determine if the presence of 

minimal residual disease by flow cytometry at bone marrow of cases with acute 

lymphoblastic leukemia in children during treatment had any correlation with 

various clinical and biological risk factors such as :age, gender, initial TLC, initial 

CSF, IPT, DNA index, cytogenetics and the effect of minimal residual disease on 

outcome of ALL patients regarding relapse free survival and overall survival. 

PATIENTS AND METHODS :Between the periods from January 2009 to 

February 2010, seventy five children who presented to the pediatric oncology 

outpatient clinic, National Cancer Institute, Cairo University, were enrolled in the 

study .Patients were 46 males (61.3 )%and 29 females (38.7 )%with a male : female 

ratio 1.58:1 .Their ages ranged from 4 months to 18 years with mean age of 8.5 
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years .All patients received therapy according to the St .Jude Total XV protocol 

modified .They were evaluated for response to treatment by minimal residual 

disease at bone marrow at day 15 and at end of induction on day 42 . 

RESULTS :Twenty four patients were MRD positive at bone marrow at day 

15 and 51 patients were MRD negative .It was significant correlation that the 18 

months relapse free survivals for these patients were 67.4 %for positive patients 

and 86.7 %for negative patients (P value  =0.034.)quantification of the level of 

MRD positivity was also of significant value as patients whose level was between 

10
-4

 to 10
-3

 had RFS of 73.2 %while patients whose level was above 10
-3

 had RFS 

of 53.6( %P value  =0.043 .) 

At day 42 MRD, 18 cases were positive and 57 cases were negative and it 

was highly significant correlation that the 18 months RFS of these two groups were 

57.8 %and 88 %respectively (P value  =0.002 .)MRD was studied in relation to the 

common clinical and biological risk factors of ALL and it was found that MRD 

post induction was frequently present with  unfavorable risk criteria but all of these 

were of low significant value except for initial TLC,  DNA index (P value  =0.032, 

0.006 respectively .) Post induction MRD was an independent prognostic factor for 

ALL patients regarding RFS and OS. 

CONCLUSIONS :The presence of minimal residual disease at day 15 and 

post induction at day 42 can affect the outcome of patients with ALL regarding 

RFS and OS and its presence is frequently found in patients with adverse clinical 

and biological factors but it was revealed that MRD post induction was an 

independent prognostic factors among these factors to detect the outcome of 

patients. 

Key words :ALL - minimal residual disease - flow cytometry 
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