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ABSTRACT… Objectives: The objective of our study was to evaluate the endocrine and 
cardiac complications in survivors of childhood ALL. Study Design: Descriptive Cross Sectional 
study. Setting: Department of Pediatric Hematology-oncology, Endocrinology and Cardiology 
at The Children Hospital & Institute of Child health Multan (CH& ICH). Period: January 2019 
to June 2019. Material & Methods: Sixty patients were enrolled after taking informed consent 
from patient/parents. Endocrine complications include (growth failure, overweight/obesity, 
hyperlipidemia, thyroid disorders, precocious puberty) and cardiac complications include 
hypertension and low ejection fraction were evaluated. Results: Out of 60 ALL survivors 32 
were males (53.3%) and 28 were females (46.7%). At diagnosis patient’s age range was 7-17 
years with median age of 11.6 years. At study median age was 17 years with age range of 
13 to 23 years. Among our ALL survivors 56.6% had one complication and 25% had multiple 
problems. Obesity (25%), overweight (20%) and hyperlipidemia (26.4%) were the three common 
complications followed by short stature (5%), thyroid disorders (3.3%) and hypertension (3.3%). 
Conclusion: We report high prevalence (56.6%) of these complications from south Punjab. 
Therefore extended follow up of ALL survivors is needed in order to identify an abnormality and 
timely treatment and improved quality of life.  
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INTRODUCTION
Acute lymphoblastic leukemia (ALL) is a most 
frequent malignant disorder in children and 
occurs due to abnormal proliferation of lymphoid 
cells.1-3 It is estimated that incidence of ALL is 3 
per 100000 population globally.4 In Pakistan, ALL 
is the most common malignancy in children.5 
However due to non availability of national 
cancer registry in Pakistan, actual incidence is 
not known.6 Due to improvement in treatment 
protocols and high standards of supportive care, 
long term survival exceeds >80%.7

About half of ALL survivors experience one or 
more long term sequel.8 These complications may 
be due to chemotherapeutic agents or cranial 
irradiation.9 High survival rate leads to increase 
in long term complications especially endocrine, 
cardiac, neuro-cognitive, and psychosocial 

problems.10 Endocrine complications include 
metabolic syndrome, short stature due to growth 
hormone insufficiency, thyroid abnormalities, 
adrenal insufficiency and bone demineralization. 

Cardiac abnormalities include low ejection 
fraction due to reduced left ventricle wall 
thickness. This could be due to antracycline 
toxicity.11 Hypertension can occur in childhood 
ALL survivors, so blood pressure (BP) should be 
measured on every visit.

The objective of our study was to evaluate the 
endocrine and cardiac complications in survivors 
of childhood ALL in our hematology-oncology 
department treated with UK ALL protocol 2011 
version 3.0.

https://doi.org/10.29309/TPMJ/2021.28.01.5046
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MATERIAL & METHODS
This descriptive cross sectional study was done 
in department of pediatric hematology-oncology, 
endocrinology and cardiology at The Children 
hospital & Institute of Child health Multan (CH& 
ICH) from January 2019 to June 2019. This 
study was approved by the institutional Ethical 
committee of the CH& ICH, Multan.

Patients were enrolled after taking informed 
consent from patient/parents according to 
following criteria: patients will ALL diagnosed in 
our center between January 2012 to December 
2016, at least 2 years have passed after 
completion of treatment, age <18 years at time 
of diagnosis with no relapse. Sixty patients were 
enrolled during routine follow up visit.

Diagnosis of ALL was confirmed by bone 
marrow morphology and immunophenotyping 
by flowcytometry method. Detailed history was 
taken including name, age, sex, age at time of 
diagnosis, type of ALL, initial anthropometric 
data and echocardiographic findings, treatment 
protocol used and accumulative steroid and 
antracycline dose. UK ALL protocol 2011 
version 3.012 was used to treat all children. This 
protocol consists of following stages: induction, 
consolidation, interim maintenance, delayed 
intensification and maintenance phase. Total 
cumulative antracycline dose used was 240 mg/
m2. Duration of treatment was 30 months for both 
males and females.

Endocrinological evaluation includes height 
measurement with Harpenden stadiometer and 
plotted on centile charts by Center for disease 
control and prevention (CDC) charts.13 Height 
was noted at the time of diagnosis and study 
visit. Similarly body mass index (BMI) was 
calculated as weight in kilogram/height in meter 
square and plotted on CDC charts. BMI of > 95 
centile were considered as obese and >85 to 
95 as over-weight. Fasting blood glucose (FBS) 
and lipid profile were send. FBS of >126mg/
dl was considered abnormal. Similarly fasting 
cholesterol & low density lipoprotein of >200 mg/
dl and >130 mg/dl was considered as high.

Hormonal profile was measured by 
Chemiluminesence Immunoassay method. 
Thyroid profile included free T4 (fT4) 0.89-1.76 
ng/dl and TSH 0.7-6.4 uIU/ml. Bone age was 
calculated according to Greulich and Pyle atlas.14 
Puberty was assessed by Tanner staging15 method. 
Precocious puberty16 was defined as appearance 
of secondary sexual characteristics before age 8 
& 9 years in girls and boys respectively. Delayed 
puberty17 was defined as no appearance of 
secondary sexual characteristics after 13 & 14 
years in girls and boys respectively. 

Cardiological evaluation was done by pediatric 
cardiologist. BP was measured in sitting position 
when the patient was relaxed. Hypertension is 
defined as blood pressure in the 95th percentile 
or higher according to age, sex and height.18 
Chest roentgenogram, electrocardiogram and 
echocardiography were done. Normal ejection 
fraction was taken as 60% or more.

The data was analyzed by Statistical Program 
for Social Science software (SPSS, Chicago, 
IL, USA), version 20.0 for windows. Categorical 
variables were expressed as frequencies and 
percentages while continuous variables as mean 
± SD. Clinical variables and laboratory tests were 
assessed by Chi-square test of significance and 
student’s t-test where appropriate. P value of less 
than or equal to 0.5 was taken as statistically 
significant.

RESULTS
Out of 60 ALL survivors 32 were males (53.3%) 
and 28 were females (46.7%). At diagnosis 
patient’s age range was 7-17 years with median 
age of 11.6 years. At study median age was 17 
years with age range of 13 to 23 years. Majority 
of survivors, 58 (96.6%) of patients were suffering 
from B-cell ALL. At least 2 years have passed 
after completion of chemotherapy. Baseline 
characteristics of patients are shown in Table-I.

Among our ALL survivors 56.6% had one 
complication and 25% had multiple problems.  
Obesity (25%), overweight (20%) and 
hyperlipidemia (26.4%) were the three common 
complications followed by short stature (5%), 
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thyroid disorders (3.3%) and hypertension (3.3%) 
(table2). Cardiac evaluation was normal at the 
time of diagnosis which consists of physical 
examination, ECG and echocardiography. At 
the time of study, hypertension and systolic 
dysfunction was observed in two patients, one 
male and one female patient. In both patients 
cumulative antracycline dose was 240 mg/m2. 
Fasting blood sugar was normal in all patients, 
means (90 ± 8), range 78 to 105mg/dl.

In this study, relationship of endocrine 
complications like age, hyperlipidemia, short 
stature, thyroid disorders and hypertension 
with respect to weight of patients was assessed 
(Table-III). Hyperlipidemia was observed more in 
obese/overweight group (88.3%) as compared 
to normal weight children (12.1%) with p-value 
of <0.001. There was no significant relationship 
between age, short stature, hypertension and 
thyroid disorders in relation to overweight/obesity.

Sex n (%)
Male 32 (53.3)
Female 28 (46.7)
Median age n (min-max)
At diagnosis 11.6 (7-17)
At completion of treatment 14 (10-20)
At time of study 17 (13-23)
Leukemia type n (%)
B-cell 58 (96.6)
T-cell 02 (3.4)
Chemotherapy protocol n (%)
UK ALL 2011 version 3.0 60 (100)

Table-I. Baseline characteristics of ALL survivors 
(N=60)

Overweight 12 (20%)
Obesity 15 (25%)
Hyperlipidemia 16 (26.4%)
Precocious puberty 01 (1.6%)
Short stature 02 (3.3%)
Thyroid disorders 03 (5%)
Hypertension & low ejection fraction 02 (3.3%)

Table-II. Endocrine and cardiac effects in All 
survivors (N=60)

DISCUSSION
This study was designed to determine the 
endocrine and cardiac complication in survivors 
of ALL. Though its survivor rate has increased 
due to improved treatment regimens and 
supportive care, still it has high mortality in 
resource constraint country like Pakistan.19-20 
In our study 56.6% had one complication and 
25% had several complications. Oeffinger et al.21 
reported that among ALL survivors, 62.3% had 
one complication. 

Overweight/obesity was the most frequent 
complication in our study, which is in consistent 
with other studies.22 Zhang et. Al.23 reported 
that BMI z-score and weight at diagnosis were 
important predictors of obesity at the end of 
treatment. Hyperlipidemia was observed in 12 
(20%) out of 60 survivors. Most of these patients 
were obese/overweight as compared to normal 
weight subjects. Hypothyroidism was detected 
in 3 (5%) of patients. It had no relationship with 
weight of patients and none had received cranial 
irradiation. Precocious puberty was seen in only 1 
(1.6%) patient who was female. However Chow et. 
Al.24 reported normal menarche in ALL survivors.

Endocrine Complications Over Weight 
(N=12)

Obese
(N= 15)

Normal Weight 
(N=33) P-Value

Mean age at diagnosis
<10 years 6(50%) 10(66.6%) 16(48.5%) 0.527
>10 years 6(50%) 5(33.3%) 17(51.5%) 0.527
Hyperlipidemia 5(41.7%) 7(46.6%) 4(12.1%) 0.001
Short stature 1(8.3%) 1(8.3%) 0(0%) 0.593
Thyroid disorders 1(8.3%) 0(0%) 2(6.06%) 1.3
Hypertension 1(8.3%) 1(8.3%) 0(0%) 0.517

Table-III. Relationship of endocrine abnormalities with weight of patients (N=60)
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In this study hypertension and cardiac systolic 
dysfunction was diagnosed in 2 (3.3%) of patients. 
It could be due to anthracycline toxicity especially 
at young age.11 This small number of cardiac 
complication could be due to moderate dose of 
antracycline and relatively short duration of follow 
up of 2 years. It is known that after anthracycline-
induced cardiomyopathy, the heart compensates 
for about 5-15 years.11

The limitations in our study was short period 
of follow up as compared to other studies.7,21 
Secondary malignancies like basal cell carcinoma 
and soft tissue sarcomas which usually take 
at least 10 years to develop may not be well 
documented. Therefore, longer follow up of 
cancer survivors should be performed.

CONCLUSION
Endocrine and cardiac complications are common 
among survivors of childhood ALL. We report 
high prevalence (56.6%) of these complications 
from south Punjab. This could be due to effects 
of chemotherapy. Therefore extended follow up 
of ALL survivors is needed in order to identify an 
abnormality and timely treatment and improved 
quality of life.  
Copyright© 06 Aug, 2020.
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