TABLE 1 Summary of published data on late effects in childhood cancer survivors in India
	Reference
	Sample Size, Cancer Distribution
	Age of Survivor, Follow up Period
	Findings – Magnitude and Associated Factors

	SYSTEM – CENTRAL NERVOUS SYSTEM, Neurocognitive

	Gupta et al, 2010 
TMH Mumbai8
	[bookmark: _GoBack]20 Cases (100% average risk medulloblastoma who received Hyperfractionated Radiotherapy
	Not specified, Median 2.75 years
	Eight (40%) children had subnormal intelligence (full-scale IQ <85), including 3 (15%) with mild mental retardation (full-scale IQ 56-70) even before radiotherapy. Cognitive functioning for all tested domains was preserved in children evaluable at 3 months, 1 year, and 2 years after completion of Hyperfractionated Radiotherapy, with no significant decline over time. Age at diagnosis or baseline IQ did not have a significant impact on longitudinal cognitive function

	Jalali et al, 2012 TMH Mumbai9
	28 Cases (100% low grade gliomas and craniopharyngiomas who received radiation)
	Not specified, Median >2 years
	One third of patients did show a >10% decline in full-scale IQ as compared with baseline. Younger age and radiotherapy doses to left temporal lobe were predictors of neurocognitive decline.

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Neurocognitive impairment in 15% of 20 children (all ALL who had received 18-24 Gy cranial radiotherapy and 12 doses of intrathecal methotrexate)


	Jalali et al, 2017 TMH Mumbai11
	200 Cases (100% low grade gliomas, ependymomas and craniopharyngiomas – 104 got stereotactic conformal radiation and 96 got conventional radiation)
	Not specified, Median 5.1 years
	Mean full-scale or global IQ and performance IQ scores over a period of 5 years were significantly superior in patients treated with stereotactic conformal radiation. This improvement was mainly in memory and performance IQ with a decline seen in verbal IQ. The benefit was also more marked in younger patients and those with supratentorial tumours.

	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	1.7% of 60 ALL patients who received cranial radiotherapy had mental retardation. All patients were poor in arithmetic skills, memory and comprehension.

	Seth et al, 2017a, AIIMS New Delhi13
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	Global delay was found in 17% cases.

	SYSTEM – PERIPHERAL NERVOUS SYSTEM

	Jain et al, 2014
AIIMS New Delhi14
	80 cases (100% ALL)
	Mean 11.2 years,
Mean 4 years
	33.75% had neuropathy electrophysiologically. Symmetric motor axonal polyneuropathy was the most common pattern of involvement seen in 19 (23.8%) children. There was significant improvement with time, as revealed by lower prevalence of neuropathy with increasing interval following vincristine injection.

	Seth et al, 2017a, AIIMS New Delhi15
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	0% had neuropathy

	SYSTEM – PSYCHOSOCIAL, Schooling and Behaviour

	Kurkure et al, 2003 TMH, Mumbai7
	625 Cases (52% hematolymphoid, 48% solid)
	Not given,
Median 12 yrs 
	Of 332 cases evaluated - School drop-out 13%, Scholastic problems 43%, Psychosocial difficulties 57%



	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	50% of 60 children with ALL who had received cranial RT were socially withdrawn, had somatic complaints such as headache, had social problems and were found to be anxious and depressed. 5% had deficits in attention and tended to daydreaming with poor school performance.

	Seth et al, 2017a, AIIMS New Delhi13
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	Self‑esteem was specially affected, particularly in female adolescents. They resorted to using dark glasses or change in hairstyle to hide the enucleated/deformed socket.

	SYSTEM – PSYCHOSOCIAL, Quality of Life

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Of 56 assessed 55% had high QOL and 37% had average QOL (indication for assessment not specified)


	Batra et al, 2016
AIIMS, New Delhi15,16
	122 Cases (100% Retinoblastoma)
	Median 8.17 years, Median 4.5 years
	SELF-REPORT - The overall QOL of retinoblastoma survivors was significantly inferior (P < 0.001) as compared with the control group. The mean scores in social, school, and emotional health domains of QOL were significantly lower in retinoblastoma survivors. However, the physical health domain was similar in both the groups (P = 0.15).
Age at diagnosis, gender, laterality, stage, treatment received did not correlate with variation in QOL.
PARENTS REPORT - The overall HRQOL in retinoblastoma survivors as reported by parents was significantly inferior as compared to the control group. The mean scores in all health domains of HRQOL were significantly lower in retinoblastoma survivors. 
Age at diagnosis, gender, laterality, stage, treatment received did not correlate with variation in QOL.

	SYSTEM – OCULAR, Vision

	Batra et al 2016a, AIIMS New Delhi17
	45 eyes in 43 cases (100% intraocular retinoblastoma with eye preservation)
	Median 6.75 years,
Median 4.6 years
	The far visual acuity was better than 6/12 in 53 % (24/45), 6/12 to 6/60 in 40 % (18/45) and 6/60 in 7 % (6/ 60). Macular location and International classification of retinoblastoma predicted poor vision (p = 0.06 and 0.07, respectively)

	Seth et al, 2017a, AIIMS New Delhi13
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	Diminished vision was seen in 15.8% cases

	SYSTEM – OCULAR, Cataract

	Seth et al, 2017a, AIIMS New Delhi13
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	0.9% Cataract

	SYSTEM – AUDITORY

	Batra et al, 2015
AIIMS New Delhi18
	116 (100% Retinoblastoma)
	Median 8.25 years, Median 5.5 years
	0.9% hearing impairment

	Seth et al, 2017a, AIIMS New Delhi13
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	2.7% hearing impairment

	SYSTEM – DENTAL

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Dental abnormalities 16%


	SYSTEM - CARDIOVASCULAR 

	Kurkure et al, 2003 TMH, Mumbai7
	625 cases (52% hematolymphoid, 48% solid)
	Not given,
Median 12 yrs 
	44/275 (16%) who received cardiotoxic chemotherapy or mediastinal radiotherapy had abnormalities on echocardiogram

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Cardiovascular dysfunction 1.3%


	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	Mild myocardial dysfunction – asymptomatic in 4.2% of 72 patients who received anthracycline based regimens

	SYSTEM - PULMONARY

	Kurkure et al, 2003 TMH, Mumbai7
	625 cases (52% hematolymphoid, 48% solid)
	Not given,
Median 12 yrs 
	30/118 (25%) where pulmonary function test was indicated had mild to moderate obstructive/restrictive airways disease.

	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	Restrictive pattern on pulmonary function test in 6% of 92 patients with Hodgkin Disease


	SYSTEM – GASTROINTESTINAL/HEPATIC

	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	2% had raised liver enzymes and 0.3% died of liver failure

	SYSTEM – ENDOCRINE/METABOLIC, Nutrition, Obesity/Overweight, Dyslipidemia, Metabolic Syndrome

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Obesity 1.9%

	Prasad et al, 2015 TMH, Mumbai19
	648 Cases (20% ALL, 26% lymphoma, 5% CNS tumours, 49% others)
	Median 12.2 yrs CAS and 22.5 yrs adult, median 6 years CAS and 11.5 years adult
	The prevalence of obesity, overweight, was 2.6%, 10.8%, (CAS) and 0%, 8.5%, (adult survivors), respectively. 
There was no association of nutritional status with diagnosis, gender, age at diagnosis or treatment with either anthracyclines or cranial irradiation. 
Dyslipidemia 4% in CAS and 14% in adults
Metabolic syndrome 0% in CAS and 0% in adults

	Srivastava et al, 2015
AIIMS, New Delhi20
	159 Cases (79% ALL, 21% Acute myeloid leukemia)
	Median 10 years, Median 3 years
	Overweight/Obese 26.4% 

	Mohapatra et al, 2016 Post Graduate Institute, Chandigarh21
	76 Cases (100% ALL)
	Median 11.9 years, Median 3 years
	At enrollment, 31.5% survivors were obese (11.8%) or overweight (19.7%) in our study, as compared with 6.6% at diagnosis (2.6% obese and 4% overweight). Our study had a higher prevalence of obesity and overweightness in survivors as compared with population-based studies from India.
The prevalence of insulin resistance (17%), hypertension (7%), hypertriglyceridemia (20%), and low high-density lipoprotein (37%) was comparable to the prevalence in children/adolescents in historical population-based studies from India. The prevalence of metabolic syndrome ranged from 1.3% to 5.2%, as per different defining criteria. It was comparable to the prevalence in children and adolescents in earlier cross-sectional population-based studies from India.
Cranial radiotherapy, ages at diagnosis, sex, or socioeconomic status were not risk factors for metabolic syndrome.

	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	Obesity 1%

	Jain et al, 2017, Rajiv Gandhi Cancer Institute, New Delhi22
	65 Cases (100% ALL)
	Median 15 years, 
Median 4.3 years
	A significant proportion of survivors (32%) were overweight or obese compared to controls (12%) with p = 0.012

	Mahalingam et al, 2019 
Kasturba Medical College, Mangalore23
	50 Cases (80% ALL, 10% Lymphoma, 4% CNS tumours, 6% others)
	Not specified 
>1 year
	Anthropometry (BMI) - 14% obese, 64% normal, and 22% underweight
Metabolic - 24% raised cholesterol, 16% raised triglycerides, 12% raised low-density lipoprotein, 8% raised high-density lipoprotein. 
No relation of obesity or metabolic syndrome with age at diagnosis, sex, radiation exposure, steroid, and L-asparaginase use during the treatment for cancer. 
In comparison to population norms, no increased risk of developing obesity, dyslipidemia, and insulin resistance was found among survivors

	SYSTEM – ENDOCRINE/METABOLIC, Growth Hormone

	Jalali et al, 2017
TMH Mumbai11
	200 Cases (100% low grade gliomas, ependymomas and craniopharyngiomas – 104 got stereotactic conformal radiation and 96 got conventional radiation)
	Not specified, Median 5.1 years
	38% had growth hormone deficiency

	SYSTEM – ENDOCRINE/METABOLIC, Thyroid function

	Kurkure et al, 2003 TMH, Mumbai7
	625 cases (52% hematolymphoid, 48% solid)
	Not given,
Median 12 yrs 
	Compensated hypothyroidism in 74/151 (49%) survivors where testing was indicated (who received cervical/cranial radiotherapy)

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Hypothyroidism in 7/23 (30%) survivors where testing was indicated (who received cervical/cranial radiotherapy)


	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	Hypothyroidism 1.8% in 110 cases assessed (indication not specified)


	SYSTEM – Reproductive

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Gonadal dysfunction 24% overall
Male gonadal dysfunction (oligospermia, azoospermia) 25%, female gonadal dysfunction (amenorrheoa, oligomenorrhoea) 22%. 


	Arora et al, 2016 Cankids, New Delhi24
	21 Cases (48% ALL, 14% NHL, 38% others)
	Median 18 years,
Median 7 years
	Gonadal dysfunction 14% overall
Gonadal dysfunction by risk group - 0% low risk, 11% medium risk and 100% high risk

	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	Gonadal dysfunction in 41% of the 22 males who were tested because had either pubertal delay or were contemplating marriage and had received chemotherapy/radiation that could affect reproductive function.

	Kurkure et al, 2015, TMH Mumbai25
	70 married male survivors
	
	57% of married male survivors had azoospermia or oligospermia


	SYSTEM – MUSCULOSKELETAL, Bone Health

	Jain et al, 2017, RGCI, New Delhi22
	65 Cases (100% ALL)
	Median 15 years, 
Median 4.3 years
	Height-adjusted mean bone mineral density Z-scores of lumbar spine (−0.67 ± 1.11, −0.607 ± 1.05, P = 0.759) and whole body (−0.842 ± 0.92,−0.513 ± 0.97, P = 0.627) were comparable among the cases and controls.
Disease, treatment (chemotherapy, cranial radiotherapy) and endocrine factors did not predict low bone mineral density. However, survivors with calcium intake <800 mg/day and hypovitaminosis D (≤25 nmol/L) had lower bone mineral density values than the controls.

	SYSTEM – MUSCULOSKELETAL, Overall Growth

	Kurkure et al, 2003 TMH, Mumbai7
	625 cases (52% hematolymphoid, 48% solid)
	Not given,
Median 12 yrs 
	16% were below 5th percentile as per national institutes of health statistic growth charts

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Impaired growth 5%


	Batra et al, 2015
AIIMS New Delhi26
	138 (100% Retinoblastoma)
	Median 8 years, Median 3.75 years
	Thirty percent of the survivors were short statured.
Previous chemotherapy showed a trend toward association (p = 0.09).

	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	26% had a height less than the third centile for that age according to the standard Center for Disease Control growth charts

	Seth et al, 2017a, AIIMS New Delhi13
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	29% have height less than third centile according to sex‑matched Center for Disease Control growth charts

	SYSTEM – MUSCULOSKELETAL, Facial Growth

	Seth et al, 2017a, AIIMS New Delhi13
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	Hypoplasia/contracted socket/midfacial hypoplasia was seen in 14.1% of cases

	SYSTEM – IMMUNE, Transmitted viral infections

	Kurkure et al, 2003 TMH, Mumbai7
	625 cases (52% hematolymphoid, 48% solid)
	Not given,
Median 12 yrs 
	Hepatitis B surface Ag reactivity is 109/527 (20%) 
Hepatitis c virus reactivity was found in 17/284 (6%) survivors 
HIV reactivity was found in 0/340 (0%) survivors 

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	Seroconversion to hepatitis B virus 26% and to hepatitis C 25% (blood transfusions practices did not include 3rd generation antibody testing)


	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	Hepatitis B Surface Ag was positive in 54% of 41 patients who received blood transfusion vs. 16% of 69 patients who did not receive blood transfusion

	SYSTEM - SECONDARY MALIGNANCY

	Kurkure et al, 2003 TMH, Mumbai7
	625 cases (52% hematolymphoid, 48% solid)
	Not given,
Median 12 yrs 
	SMN 1.8%

	Rajendranath et al, 2014
Cancer Institute, Chennai10
	155 Cases (32% ALL, 49% lymphoma, 19% others)
	Median 24 years, Median 8 years
	SMN 1.3% (one soft tissue tumour, one carcinoma)


	Seth et al, 2017, AIIMS New Delhi12
	300 Cases (22% ALL, 32% Lymphoma, 36% others)
	Median 14 years, Median 8.5 years
	SMN 0.7% (one AML, one Hodgkin Lymphoma)

	Seth et al, 2017a, AIIMS New Delhi13
	213 Cases (100% Retinoblastoma)
	Not specified, 
Median 4.7 years
	SMN 1.4% (one AML, one Hodgkin Lymphoma, one soft tissue tumour)

	Vyas et al, 2018, RGCI, New Delhi27
	1285 Cases (Cancer type not specified)
	Not specified
Not specified
	Myelodysplastic syndrome/Acute Myeloid Leukemia 0.62%



AIIMS – All India Institute of Medical Sciences, ALL – Acute Lymphoblastic Leukemia, CAS – Child and Adolescent Survivors, RGCI - Rajiv Gandhi Cancer Institute, SMN – Secondary Malignancy, TMH – Tata Memorial Hospital











