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Nutritional Problems in Childhood Cancers

▪ Malnutrition defines as “deficiencies, excesses, or imbalances in a person’s intake of 

energy and/or nutrients” 

▪ Referring to both undernutrition and overnutrition

▪ Malnutrition is common among pediatric cancer patients, especially in low- and 

middle-income countries. 

▪ The incidence of undernutrition in LMICs ranges from 8.1% to 50.0%, while the 

incidence of overnutrition ranges from 2.0% to 17.1% among children with cancer.



Pathophysiology

Suwannaying K et al. manuscript in preparation



Disease and Treatment risk factors

Fabozzi F et al. Cancers, 2022



Impact of Nutrition on Cancer Treatment

1Tripodi SI. Tumori, 2023
2Orgel E. J Clin Oncol, 2014

3Co-Reyes E. PBC 2012
4Rogers PC. PBC, 2005

5Neville KA. The Journal of Clinical Endocrinology & Metabolism, 2006

Pharmacokinetics Treatment 
Complications

Treatment 
Outcomes

Undernutrition

Overnutrition

Inferior survival in 
children with metastatic 
diseases, ALL and AML3

Increased risks of infections, 
pulmonary issues, hematologic 
support needs, prolonged 
treatment, and poor 
performance.2

Reduced clearance of 
drugs such as 
methotrexate and 
vincristine.1

Extending the half-life (e.g.
cyclophosphamide, 
doxorubicin, and 
methylprednisolone) or by 
enhancing clearance 
(e.g.MTX and 6-MP)4

Increased risks of treatment-related toxicities of the 
liver, pancreas, and muscles, as well as of infection, 
mortality, and disease relapse.2,4

Increased risks of future metabolic and cardiovascular 
diseases.5



Nutritional Status at Diagnosis of Childhood Cancer

Densupsoontorn N et al. Southeast Asian J Trop Med Public Health, 2018



Nutritional Status at Diagnosis of Childhood Cancer

Densupsoontorn N et al. Southeast Asian J Trop Med Public Health, 2018



Nutritional Changes in Childhood Cancer

Hematologic malignancies

Solid tumors

Brain tumors

Brinksma A et al. Clinical nutrition, 2022



Nutritional Assessment

Basic assessment Advance technique

▪ Screening Tools

▪ A. Anthropometric measures

▪ B. Biochemistry exams

▪ C. Clinical

▪ D. Dietary History

▪ Bioelectrical impedance 
analysis (BIA)

▪ Dual-energy x-ray 
absorptiometry (DXA)

▪ Computed tomography (CT)

▪ Magnet resonance imaging 
(MRI) 



Screening Tools

Screening tools SCAN STAMP STRONGkids

Target population Children with cancer General hospitalized children General hospitalized children

Validation studies 

available for specific 

pediatric cancers and 

timepoints?

Yes, cross-sectionally evaluated at 

diagnosis, active treatment, 

maintenance, post therapy

No Yes, no specific time point

Components 6 questions 2 questions and 

anthropometric data

4 questions

Criteria used • Risk of cancer

• Treatment intensity

• GI tract symptoms

• History of poor intake

• History of weight loss

• Signs of undernutrition

• Diagnosis

• Dietary intakes

• Weight and height

• Underlying disease with risk of 

malnutrition

• Signs of poor nutritional status

• Diarrhea, poor intake or history of 

nutritional supplement 

• History of weight loss or stunt growth 



Nutritional Status (WHO definition)

Pedretti L et al. Nutrients, 2023



Basic Assessment 

Mid-upper arm circumference

• Use in Undernutrition Screening: 

• Less affected by abdominal mass, amputation, 

or edema. 

• Positively correlates with fat-free mass (FFM), 

as evaluated using BIA and DXA.1,2

• Useful for serial monitoring of nutritional 

status, especially in resource-limited settings.

Acute malnutrition Severe acute malnutrition

6 mo- 5 yr MUAC < 12.5 cm. MUAC < 11.5 cm.. 

> 5 yr- < 10 yr MUAC < 15.5 cm. MUAC < 13.0 cm.

10 yr - 14 yr MUAC < 18.5 cm.. MUAC < 16.0 cm. 

1Barr R et al. J Pediatr Hematol Oncol 2011; 33(3): e101-4.
2Revuelta Iniesta R. Clin Nutr ESPEN 2019.

3World Health Organization, 2009.



Basic Assessment 

Skin fold thickness

• Estimates total body fat as most fat 

is stored subcutaneously.

• Most common sites: Triceps, 

Subscapular

•. 

• Studies on childhood cancers during treatment and survivorship demonstrate that TSFT 

positively correlates with fat mass (FM), as confirmed by DXA and BIA.1-3

1Karlage RE et al.Cancer 2015.
2Barr R et al. J Pediatr Hematol Oncol 2011.

3Revuelta Iniesta R et al. Clin Nutr ESPEN 2019.



Basic Assessment 

Anthropometric 
Measure

• Wt, Ht, BMI, HC
• MUAC, Skin fold 

thickness
• Waist 

measurement (WC, 
W/H, W/Ht)

• Grip Strength

Biochemistry

• CBC
• Blood sugar, 

BUN, Cr, 
electrolyte

• serum albumin, 
pre-albumin, 
and transferrin

• Lipid
• Liver function 

test

Clinical

• Signs of 
malnutrition 
e.g.
subcutaneous 
loss. Muscle 
wasting, edema

• Signs of 
specific vitamin 
or mineral 
deficiencies 

Dietary History

• 24-hour recall 
• Food frequency 

questionnaires
• Food diary
• Remote food 

photography 
method



Advance Body Composition Assessment

Revuelta Iniesta R. Clin Nutr ESPEN 2019.

Bioelectrical impedance analysis (BIA)



Advance Body Composition Assessment

Blijdorp K et al, PLoS One 2012.

Dual-energy x-ray absorptiometry (DXA)



Quantitative CT (QCT) in Childhood ALL

Suwannaying K et al. BJH, 2024

BMI and QCT Assessment in 

Childhood ALL at Diagnosis and 

After Therapy (N = 189)



Quantitative CT (QCT) in Childhood ALL

Suwannaying K et al. BJH, 2024



Quantitative CT in Childhood ALL

Suwannaying K et al. BJH, 2024



Nutritional Effect in Neuroblastoma

• Retrospective analysis of children with 

neuroblastoma ages 1–15 years, who were 

treated from 2008 to 2016.

• Psoas muscle area (PMA) was measured from 

cross-sectional images,using CT or MRI scans at 

lumbar disc levels L3-4 and L4-5.

• 101 children with neuroblastoma were enrolled.

• Preoperative sarcopenia was associated with 5-

year survival after surgery, with a hazard ratio of 

4.18 (95% CI: 1.01–17.26).

Ritz A et al, Frontier in Surgery, 2021



Multidisciplinary Team on Nutritional Intervention

Nutrition in 
Childhood 

Cancers

Oncologist 
and nurse

Nutritionist 
and

Dietitian

Physical 
Therapist

Pharmacists

Psycho

therapist

Endocrinolo
gist

Exercise 
intervention

Nutritional counceling
Diet modification
Enteral nutrition

Parenteral nutrition

Treatment and
Education

Psychosocial 
support

Medication

Hormonal 
treatment

Ladas, E. J. Nutrition in Clinical Practice, 2005



Nutritional Intervention

Pedretti L et al. Nutrients, 2023



Nutritional Intervention

Oral nutritional supplements

• Two systematic reviews, including 4 studies, investigated the use of oral nutritional 

supplements, such as Ready-to-Use Therapeutic Food (RUTF) and oral supplements 

(isocaloric and hypercaloric), to improve nutrition in various childhood cancers. The 

intervention duration ranged from 1 to 6 months. 

• The findings demonstrated benefits in improving weight status, with some studies also 

reporting a reduction in treatment-related complications, such as infections and 

mucositis, in the intervention group.

Hawes et al. Nutr Clin Pract, 2023
Franke et al. BMC nutrition, 2022



Nutritional Intervention

Appetite Stimulants agents

• Two systematic reviews, including 4 studies, investigated the use of appetite stimulants 

agent—megestrol acetate, cyproheptadine, or their combination—to improve nutrition 

in children with various childhood cancers.

• The intervention duration ranged from 1 to 6 months. 

• The findings demonstrated benefits in improving weight status in children with cancer-

related or treatment-related weight loss, anorexia, or cachexia.

Hawes et al. Nutr Clin Pract, 2023
Franke et al. BMC nutrition, 2022



Nutritional Intervention

Pedretti L et al. Nutrients, 2023



Nutritional Intervention

Belluomini L et al. Critical Reviews in Oncology / Hematology, 2024
Maria OM et al. Front. Oncol, 2017



Nutritional Intervention 

BraamKI et al. Cochrane Database of Systematic Reviews 2016

The analysis included 171 children with ALL undergoing 
treatment. 
Training sessions varied from 15 to 60 minutes, with 
differing interventions and durations, while the control 
group received usual care.

•Cardiorespiratory Fitness: Improved in intervention group (9-min run-walk test, 
20-m shuttle run, timed up-and-go test). 
•Bone Mineral Density: Increased significantly in intervention group. 
•BMI & Flexibility: No significant difference, except for passive ankle dorsiflexion 
improvement. 
•Muscle Strength: Back and leg strength improved significantly. 
•Quality of Life & Fatigue: No major differences, except for cancer-related worries. 

Conclusions: There were some benefits of physical exercise training on body 
composition (percentage of fat mass, muscles, and bones), flexibility, cardiorespiratory 
fitness, muscle strength and quality of life.



Follow-up

Suwannaying K et al. manuscript in preparation



Survivorship Follow-Up

Pedretti L et al. Nutrients, 2023



Conclusions

▪ Nutrition is a key factor influencing treatment outcomes in pediatric cancer.
▪ Nutritional challenges can arise from diagnosis through survivorship.
▪ Comprehensive assessment and appropriate interventions help reduce 

complications, enhance treatment efficacy, and improve quality of life.
▪ A multidisciplinary team is crucial in addressing nutritional challenges and 

optimizing patient care.
▪ Standardized care tailored to different settings ensures high-quality and 

effective nutritional support. 



Thank you for your attention

Piyathida@kku.ac.th
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