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Introduction
 Acute leukemia is a malignant transformation of a clone of cells 
from lymphoid and myeloid progenitor cells. The majority of cases 
are of B-cell origin, but it can also arise from T-cell precursors [1]. 
Acute Lymphoblastic Leukemia (ALL) represents (80%) of all leu-
kemias in children [2]. In developed countries, the age distribution of 
ALL shows a major peak at pre-school age (between 1-5 years) with 
a slow decline toward adolescence [3]. Symptoms includes fatigue, 
dizziness and palpitation, severe and unusual bone and joint pain, re-
current and severe infections (oral, throat, skin, perianal), fever with-
out obvious infection (but infection should be assumed), left upper 
quadrant fullness and early satiety due to splenomegaly (10-20%), 
dyspnea, headache, irritability or altered mental status and neck rigid-
ity, hemorrhagic or thrombotic complications due to thrombocytope-
nia or Disseminated Intravascular Coagulopathy (DIC) - for example, 
frequent nosebleeds, spontaneous bruising [1,4]. Diagnosis of ALL 
begins with a medical history, physical examination, complete blood 
count, and blood smears [5]. A bone marrow biopsy is conclusive 
proof of Leukemia [2].

 Early diagnosis of cancer is a fundamental goal in pediatriconcol-
ogy because it gives an opportunity for early treatment. Consequently, 
prognosis may occur and a cure can be attained with or without min-
imal side or late effects [6]. Many researchers carried out studies to 
find out the time to diagnose a variety of childhood cancers and the 
factors associated with delayed diagnosis in many developed and un-
der developed countries. Some researchers have focused on the time 
between a patient’s first symptom and the diagnosis of cancer. This 
time period, called diagnostic delay has also been designated as ‘time 
to diagnosis’, ‘lag time’ or ‘wait time’ by different authors [6]. Oth-
ers have made a distinction between patient and physician delays [7]. 
The patient delay was defined as the length of time between the onset 
of signs and symptoms and the patient’s first visit to the health care 
system, whereas the length of delay between the first health care visit 
and the diagnosis was designated as physician delay. Definition of 
physician delay may however not be strictly applicable in our coun-
try for a variety of social, cultural and official reasons. Factors con-
tributing to delayed diagnosis included delayed referral by doctors, 
seeking health care from alternate sources, financial constraints, low 
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Abstract
Background: Early diagnosis of cancer gives an opportunity for ear-
ly treatment which is very important. Unfortunately, late presentation 
and delayed diagnosis of childhood cancers remain a problem in de-
veloping countries including Bangladesh. Few studies on delayed di-
agnosis of childhood cancers have been conducted in Bangladesh. 

Objectives: To evaluate the factors behind physician delay in the di-
agnosis of acute lymphoblastic leukemia among children in a tertiary 
care hospital in Bangladesh.

Materials and methods: This was a descriptive cross sectional 
study carried out in the department of pediatrics, Mymensingh Med-
ical College Hospital, Mymensingh, from April 2013 to September 
2013. Information was obtained from hospital records of children di-
agnosed as acute leukemia Information included socio-demographic 

variables, duration of illness at diagnosis and other health seeking 
activities.

Results: Seventy children (44 males, 26 females) were included 
where the most common age group was 5-10 years which was 37 
(52.9%). According to the initial clinical presentation, anemia mim-
ic jaundice was 46 (65.7%), fever 69 (98.6%) and acute leukemia 
or pallor 2 (2.9%). First visit was taken from medical officer in 43 
(61.4%). Median lag time was 60 days.

Conclusion: Lag time was longer than developed countries. Fac-
tors contributing to delayed diagnosis included delayed referral, 
seeking health care from alternate sources. First visit by a specialist 
physician can reduce the delay.
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educational level of parents [8-10]. More than (12%) of cancer cases 
are initially misdiagnosed. This often leads to seriously delayed di-
agnosis of cancer, which can sometimes causes treatable cancers to 
become harder to treat or completely untreatable. This may lead to 
serious complications, disfigurement and wrongful death.

 So far no known published studies were conducted in Bangladesh 
regarding the factors influencing time lag between first appearances 
of symptoms to the final diagnosis of childhood ALL. From this point 
of view this study was conducted to find out the time lag between 
first appearance of symptoms to the final diagnosis of childhood acute 
leukemia in a tertiary care hospital. The result of the study may help 
taking proper interventions at hospital and community level, improv-
ing awareness among parents about symptoms of ALL, early referral, 
early diagnosis, proper treatment and also increasing survival rate and 
better care.

Materials and Methods 
 This was a descriptive cross-sectional study conducted over a peri-
od of six months from April to September 2013 in Mymensingh Med-
ical College Hospital, Mymensingh. Children of both sex admitted in 
the inpatient department of pediatrics were enrolled. Inclusion criteria 
were age bellow 18 years and diagnosed case of acute leukemia Ex-
clusion criteria were children above 18 years, childhood cancer other 
than leukemia and sever anemia other than acute leukemia.Sampling 
technique was non probability purposive sampling. Data related to 
demography of patients, their socio-economic status, first appearing 
symptoms, first visit by health personal, other health seeking activ-
ities, etc. were obtained from hospital records and documented on 
predesigned data sheet. Data were analyzed by using computer based 
programmed excel and Statistical Package for Social Science (SPSS) 
version 25.0. 

Results
 A total 70 children were enrolled as study population, among them 
male& female were 44 (62.9%) and 26 (37.1%) respectively. Most 
common age group was 5-10 years 37 (52.9%) (Table 1). Accord-
ing to the initial clinical presentation, anemia mimic jaundice were 
46 (65.7%), fever 69 (98.6%) and acute leukemia or pallor 2 (2.9%) 
(Figure 1). Suspicion of leukemia was committed at primary set up in 
69 (98.6%) (Table 2). First visit by consultant, medical officer, med-
ical assistant and none were 1 (1.4%), 43 (61.4%), 21 (30%) and 5 
(7.1%) respectively prior treatment (Table 3). Rheumatism was an-
other symptom which was confused with the symptoms of ALL in 
15 (21.4%) (Figure 2). Total median diagnostic delay was 60 days. 
Median age is 7.00 Average age is 6.76.

 Figure 1 shows patients came at initial period with the first symp-
tom anemia mimic jaundice were 46 (65.7%), fever 69 (98.6%) and 
ALL or pallor 2(2.9%). 

Table 2 shows at primary set up leukemia suspicion was only 1 (1.4%).

 Table 3 shows that the highest percentage of patients were initially 
visited by medical officer 43(61.4%).

 Figure 2 shows rheumatism was another symptoms which was 
confused with the symptoms of ALL 15(21.4%).

Discussion
 Literature providing adequate assessment of the survival vari-
ability by age at diagnosis is scarce. In developed countries, the age 

Age Frequency Male Female

<5 25 (35.7%)

44 (62.9%) 26 (37.1%)
5-10 37 (52.9%)

>10 8 (11.4%)

Total 70 (100%)

Table 1: Age and sex distribution of the studied children.

Figure 1: Frequency of symptom at initial period of ALL.

Suspicion of leukemia Frequency

Late 1 (1.4%)

Omitted 69 (98.6%)

Total 70 (100%)

Health care professional Frequency Percentages

Medical officer 43 61.4

Medical assistant 21 30

None 5 7.1

Consultant 1 1.4

Total 70 100

Table 2: Suspicion of leukemia at primary set up.

Table 3: Pattern of visit by health care professionalprior treatment.

Figure 2: ALL diagnosis confused with rheumatism.
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distribution of ALL shows a major peak at pre-school age (between 
1-5 years) with a low decline toward adolescence [11]. This contrast 
to the typical age distribution in less developed countries with no 
pre-school peak [12]. In our study median age for ALL was 7 years, 
whereas average age was 6.76 (Table 1). Jubayar and his colleague 
found maximum age group was 1–4, which was (82%) likely to die 
compared to children diagnosed in infancy [13]. Hjalgrim et al. found 
in statistical analyzed data collected over 20 yrs (January’1 1982 and-
December’ 31, 2001) that 1595 girls and 1859 boys were diagnosed as 
ALL [14]. Other study done by James BO and his colleagues revealed 
that there were 40 males and 24 females suffering from ALL [15]. In 
our study we found 44 male and 26 female, which was similar with 
other studies (Table I). Another study done by Mehta V and his col-
leagues found that tumors were more common among male patients 
[16] whereas Amar Ali et al. found that there was no relationship with 
gender, age. 

 Common symptoms at the time of presentation of ALL include 
anemia, fever, pallor, bone pain, joint pain, which is overlapped by 
rheumatism. Such symptoms are confusing for physician, which may 
lead to delay diagnosis and treatment [17]. Early diagnosis is fun-
damental for cancer management because it allows rapid treatment. 
Symptoms of ALL are so general, many other diseases with similar 
symptoms, which must be carefully excluded to reduce time for de-
layed diagnosis [16]. For this reason specialist knowledge is required 
for physicians. Usually symptoms are not specific to ALL, because 
lack of normal and healthy blood cells as they are crowded out by 
malignant and immature leukocytes. In our study we have found that 
patients came with anemia mimic jaundice in 46 (65.7%), fever 69 
(98.6%), pallor 2 (2.9%). Zombori L and others studied both leukemia 
and lymphoma- two third of both group of patients had other general 
symptoms like fever, fatigue. Twenty four percent of all children were 
previously evaluated by an orthopedist prior to diagnosis, which cor-
relates with our study [18]. Stephen P and his colleagues found that 
symptoms of ALL include bruising or bleeding due to thrombocyto-
penia, pallor, fatigue from anemia and infection caused by neutrope-
nia [19].

 In childhood ALL, non-hematological manifestations involving 
the musculoskeletal system can also be encountered. These manifes-
tations may cause a delay in the diagnosis. Öztürkmen in his case 
report showed that a six-year-old boy who developed bone pain and 
long bone fracture and was diagnosed as ALL after a considerable de-
lay [20]. Falcini found out of 296 eligible patients, 179 (60%) had no 
bone pain, 65 (22%) had some bone pain and 52 (18%) had prominent 
bone pain [21]. In our study we have found similar relationship with 
delay in diagnosis in ALL confused with 15 (21.7%). Lins et al. found 
significant relationship between delayed diagnosis and joint pain as 
symptom [22].

 Another important feature is suspicion of leukemia at primary set 
up is very important. But this suspicion is only done by expert physi-
cian either medical officer or consultant. In this study this suspicion 
was omitted in 69 (98.6%). 

 There may be delay when patient came to medical assistant or 
medical officers who are not specialist about ALL. In our study, be-
fore the patient reach to tertiary care hospital, they came to consultant 
(child specialist) in only 1 (1.4%). Compared the first visit by pedia-
trician and emergency room, there were lower risk of physician delay 
in case of pediatrician visit, described by Dang-tan [23].

 Some studies had shown that median total diagnostic delay was 
caused by patient and physician delay. In our study median diagnos-
tic delay was 60 days which was higher than Lins study [22]. Ab-
delkhalek said that misdiagnoses were initially recorded in (39%) 
patients, where 47 days caused by patients and parents [24]. Stefen 
DC and Siemonsma F found in their study that physician delay was 20 
days and patient delay was 5 days [17]. Brown BJ and his colleagues 
found median lag time was shortest in ALL than other childhood tu-
mor [15]. More than (12%) cancer cases are initially misdiagnosed. 
Evans et al found median diagnostic time was 3 weeks, patient diag-
nostic delay was (40.0%) and health associated delay (46.7%) [25]. 

Conclusion
 In conclusion, this often leads to seriously delayed diagnosis of 
cancer, which can sometimes cause treatable cancers to become hard-
er to treat or completely untreatable. This may lead to serious com-
plications, disfigurement and wrongful death. So, this study was con-
ducted to evaluate the causes of delayed diagnosis of ALL. Delayed 
diagnosis of cancer requires a sophisticated team of legal profession-
als who have experience working closely with medical specialists.
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