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Introduction: The most common malignancy that is diagnosed in children is acute lymphoblastic 
leukemia. Undernourished children tend to have poorer long term survival. This descriptive analytic 
study is aimed towards analyzing the correlation between nutritional status at diagnosis and 
outcomes of induction phase therapy in childhood acute lymphoblastic leukemia at the Department 
of Pediatrics Dr. Soetomo General Hospital Surabaya in 2014. 
Methods: A cross-sectional method using the medical records of patients is used in this study. The 
nutritional statuses of patients are calculated using weight for length/height trough curves of WHO 
2006 or CDC 2000. 
Results: The results show that from 45 children diagnosed with ALL, 53% are of the age ≤ 5 years 
old, with 58% males and 42% females. 13% of the patients are in the high risk group and 87% 
are in the standard risk group. Nutritional statuses of patients are 2% of them obese experienced 
remission after induction phase therapy, 56% normal with 80% of them experienced remission. 
40% underweight with 89% of them experienced remission and 11% not experienced remission, 
2% malnutrition and experienced remission. There is no correlation between the nutritional status 
of children with acute lymphoblastic leukemia with the outcome of induction phase (p = 0.798).
Conclusion: In conclusion, there is no correlation between nutritional status and remission outcome 
of patients with ALL in the induction phase of therapy. However, high percentage of underweight 
patients shows nutrition needs special attention to improve therapy outcomes.    
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Introduction
Acute lymphoblastic leukemia (ALL) is a cancer 
that occurs due to excessive production of immature 
leucocytes, called lymphoblast (Leukaemia Foundation 
of Australia, 2015) while the nutritional status of health 
status generated by the balance between the needs and 
input of nutrients.14 During the 10-year period (1991-
2000) acute leukemia were ranked first in pediatric 
malignancy at the Dr. Soetomo General Hospital 
Surabaya, around 59% (524 cases) of all malignancy of 
these numbers are diagnosed as ALL.12 Outcomes in the 
induction phase can be seen from the blast of nucleated 
cells in the bone marrow. Remission is defined if 
a patient has <5% number of blast in bone marrow 
aspiration.12 Prognostic factors that influence the 
outcome of therapy, namely: age, gender, race, number 
of leukocytes, obesity at diagnosis; whether leukemia 

starts from the B lymphocytes or T lymphocytes; if 
there are certain changes in chromosomes or genes of 
lymphocytes with cancer; Down syndrome; whether 
the leukemia cells found in the cerebrospinal fluid; 
and how fast and low white cell count after the first 
therapy.8 Malnutrition is also a prognostic factor that is 
very detrimental in children with standard risk ALL.10 
Therapeutic results in patients with malnutrition worse 
than patients who nourished enough, more prone to 
infection and less able to tolerate the given treatment.5 

Most children with less nutritional status are not 
able to meet the food needs of the body to maintain 
normal physiological activity of the drug because of 
side effects. Adequate nutrition is also necessary to 
maintain immune function. If a child has poor nutrition 
status it will be at higher risk for infection which can 
then extend the duration of induction, hospitalization, 
and even lead to death.3 Long-term survival in children 
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with malnutrition status worse than children with 
normal nutritional status. During the continuation 
phase of chemotherapy undernourished child is more 
at risk for relapse and die and has a lower tolerance to 
ablative chemotherapy. It was found that the chance of 
dying during the initial phase of the treatment was 2.6 
times lower (CI 95%: 0.55–11.89) in normal nourished 
status children with ALL than in those undernourished 
children. The risk of death increased with the severity 
of undernourishment (p=0.04).7 The incidence rate 
of acute lymphoblastic leukemia in children cases, 
the condition of nutritional status has an important 
contribution in the outcome of ALL therapy, in which 
shows from a high mortality of patients with ALL with 
poor nutritional status becomes the fundamental behind 
this study to find the correlation between nutritional 
status and outcomes of remission in patients with acute 
lymphoblastic leukemia.

Methods
Subjects
This study was conducted in pediatric Hematology 
Oncology Department of  Pediatrics at Dr. Soetomo 
General Hospital collected from patient medical record 
period January to Desember 2014. The technique used 
to take sample is total sampling with inclusion criteria 
all children patients with lymphoblastic leukemia that 
diagnosed in 2014 and exclusion criteria the document 
of medical records was incomplete or patient has a 
history of chronic disease such as tuberculosis and 
intestinal malabsorption. 

In this study the nutritional status at the time of 
diagnosis which is categorized as obese, overweight, 
normal, thin, and very thin, calculated using weight 
for lenght/height trough curves of hte WHO 2006 for 
children ≤5 years old or CDC 2000 for children >5 
years old.

Data Analysis
The correlation beween nutritional status at diagnosis 
and outcomes of induction phase therapy in childhood 
acute lymphoblastic leukemia were analyzed with chi 
square using SPSS 17.0 for windows with p<0.05 is 
significantly different.

Results
The total number of patients with acute lymphoblastic 
leukemia was recorded in the medical record in the 
laboratory of the Hematology Oncology Department 
of  Pediatrics Dr. RSUD Soetomo Surabaya in 2014 
was 135 patients. There were 75 incomplete data, 14 
data patients stop therapy before the induction phase 
is completed, and 1 data is suspected of suffering from 
another disease. Data that meets the inclusion criteria 
and can be used were 45 subjects.

Characteristics of Research Sample
Table 1. Characteristic of research sample (categories 
data)

Variable Total (n=45) Percent
Age at diagnosis

> 5 years old 21 46.7%
≤ 5 years old 24 53.3%

Sex
Male 26 57.8%
Female 19 42.2%

Risk group
High risk 6 13.3%
Standard risk 39 86.7%

Nutritional status
Obesity 1 2.2%
Normal 25 55.6%
Underweight 18 40%
Malnutrition 1 2.2%

Respond to 
therapy

Remission 38 84.4%
No remission 7 15.6%

Table 1 shows that in this study there are 21 children 
aged > 5 years old and 24 children aged ≤ 5 years old 
with average age between 3-5 years old. There are 26 
male children and 19 female children. There are only 
six children in the high risk group from a total of 45 
children. 28 children have normal nutritional status, 
one child obesity, and 16 underweight (2 thin, 12 
very thin). Sample that experienced remission are 38 
children and 7 children not experienced remission.

In table 2 presented cross data which shows the 
relationship between nutritional status and the response 
of induction phase therapy. It is seen that patients with 
acute lymphoblastic leukemia who have the nutritional 
status of obesity were in remission as many as one 
children; patients with normal nutrition who did not 
experience remission as many as 5 children and were 
in remission as many as 20 children; patients with 
underweight nutritional status that is not in remission 
two children and were experienced remission were 16 
children; as well as the nutritional status of patients 
with malnutrition which did not experience remission 
as much as one person.

From the data processing indicates that there is no 
correlation between the nutritional status of children 
with acute lymphoblastic leukemia with the outcome 
of induction phase (p=0.798). 
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Discussion
Leukemia is a type of cancer that is most common in 
children younger than 20 years in the United States.1 The 
most frequent type of leukemia found in children is acute 
lymphoblastic leukemia.9 The greatest incidence occurs at 
the age of 2-5 years with an average incidence of 4-4.5 
cases / year / 100,000 children. In several studies it was 
stated that the proportion of female patients was smaller 
than male patients, especially after the first age of life. This 
proportion is more dominant at the age of 6-15 years. The 
ratio of men and women to ALL was 1.15 in the entire age 
group  The ratio of men and women to ALL was 1.15 in 
the entire age group.12 Number of patients found higher in 
age group ≤5years than >5 years, previously study in R.D. 
Kandou Manado showed the same result.12

The distribution of risk group in this study together 
with research conducted by Widiaskara et al. in 2006 in 
the Pediatric ward and Clinic of Hematology-Oncology 
laboratory of Dr. Soetomo hospital the number of patients 
with standard risk 54 children (66%) and the number of 
high-risk patients was 28 children (34%). During cancer, 
nutrition has a decisive role in several clinical outcome 
measures such as response to therapy, treatment costs, 
and quality of life. The research that conduct in St Jude 
Children’s Research Hospital Memphis with total 621 
patients included in this analysis, 102 (16.4%) were 
underweight at the time of diagnosis, 400 (64.4%) were of 
normal weight, 64 (10.3%) were at risk of overweight, and 
55 (8.9%) were overweight.4 While Wolley et al. (2016)13 

stated at the Pediatric Prof. dr. R.D. Kandou Manado 
hospital, the most number of malnutrition is 54.8%, 
normal nutrition 32.3%, 3.2% overweight and 9.7% obese. 
Overview outcomes of remission in this study is similar to 
a 2006 study in the pediatric ward and clinic Hematology-
Oncology Lab / Department Pediatric Hospital Dr. Soetomo 
shows that there are 33 people or as many as 48.5% were 
in remission after induction therapy phase, 10 people or 
14.7% no remission, and 25 people or 36.8% died.12

Poor nutritional status is one of the risk factors that 
has a major influence on the prognosis of ALL therapy. 
this is due to functional impairment (eg. skeletal muscle 
function and imune function) which is characteristic of 
poor nutritional status. In addition, extremes of variation 
in body composition (body fatness) may be influence in 
drug disposition for some drugs used in therapy.11 Apparent 
correlation in this study presumably related to extreme of 
sampling variation, small sampling size, and there are many 
other factors that can influence the prognosis of therapy 
such as age, gender, intensification of therapy, white blood 
count at diagnosis, obesity at diagnosis; whether leukemia 
starts from the B lymphocytes or T lymphocytes; if there are 
certain changes in chromosomes or genes of lymphocytes 

with cancer; Down syndrome; whether the leukemia cells 
found in the cerebrospinal fluid; and how fast and low 
white cell count after the first therapy.8

Conclusion
There is no correlation between nutritional status and 
remission outcome of patients with ALL in the induction 
phase of therapy. Further research is needed to look at the 
factors that influence the outcome of remission induction 
phase therapy in children with acute lymphoblastic 
leukemia 
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