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ABSTRACT

BACKGROUND 

In sub-Saharan Africa in Tanzania, with an incidence of 1.4/100,000 cases. A lot of cancer 
cases in Tanzania are not diagnosed until later because there aren't many healthcare 
institutions offering cancer-related care and treatment. Cancer that manifests in its late stages 
not only reduces survival chances but also places a heavy load on the healthcare system. a 
lower-middle-income nation, has numerous barriers to receiving treatment for children's 
malignancies. The research aims to study the clinical presentation and types of childhood 
cancer at the Muhimbili National Hospital.

METHODS

A hospital-based cross-sectional survey and convenience sample technique were used to 
assess the presentation and association factors of childhood cancer. Descriptive statistics and 
statistical analysis to assess associations among variables were performed through chi2 and 
one-way ANOVA. A p-value of <0.05 was considered significant.

RESULTS

141 patients were assessed; the most common types of cancer were Blastoma and Leukaemia 
between 1 and 5 years. The Sukuma tribe had the highest percentage of patients. Most of the 
patients came from Dar es Salaam. The majority of patients presented with masses and 
abdominal distention.  There was a statistically significant difference between family history 
and the type of cancer, between the stage of disease and response to treatment, and between 
the ages across types of cancer. There is no statistical difference or association between the 
type of cancer and the history of chronic illness or exposure.

CONCLUSION

Childhood cancer has high mortality and morbidity in Tanzania. Most of the patients die 
before 5 years old, and patients come to the hospital with a late-stage disease with serious 
symptoms. Other patients didn’t complete treatment, which may be due to financial problems 
or a low level of education among carers.

Keywords: childhood cancer, chemotherapy, cross-sectional, malignancies, family history.
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INTRODUCTION

Cancer is the most common disease-related cause of death for children. Childhood 
malignancies, which occur in the setting of tissues that are actively developing, are disorders 
of dysregulated development. It is the second-leading cause of death among children in the 
United States and other developed countries, after accidents. Pediatric cancers include 
Leukemia, Lymphoma, Central Nervous System tumors, bone and soft tissue Sarcomas, 
Neuroblastoma, Retinoblastoma, Rhabdoid tumors, Liver tumors, Kidney tumors, Germ cell 
tumors, and other rare cancers. [1]

The International Childhood Cancer Cohort Consortium (I4C) was conducted to examine the 
relationship between widespread environmental exposures and childhood leukemia. All 
cohort studies participating in I4C have or will include various exposure measurements in 
their protocols. These include: parental health interventions (e.g., infectious diseases); 
occupational, household, and lifestyle exposures (e.g., smoking, drug use, diet); child health 
measures (e.g., growth and infection); housing; and lifestyle exposures (e.g., dietary or 
chemical exposure). Exposure to pesticides is one of several environmental risk factors 
thought to increase the likelihood of developing paediatric cancer. The International Agency 
for Research on Cancer (IARC) has designated a few chemicals as human carcinogens.  Early 
infancy and the perinatal period are crucial windows of increased vulnerability to 
environmental exposures. Before conception, during pregnancy, and after birth, a child may 
be impacted by a parent's professional exposure to pesticides. [2, 17]

At Tanzania's largest paediatric oncology centre, Muhimbili National Hospital (MNH), 
paediatric sarcomas constitute a significant subset of childhood mors. Treatment guidelines 
that have been updated based on medication availability and surgical and radiation therapy 
resources are used to guide management. These protocols are derived from clinical trials 
conducted by the International Society of Pediatric Oncology and the Children's Oncology 
Group. There aren't any baseline statistics available on Tanzania's paediatric sarcoma 
frequency or kinds at this time. To better target treatment procedures and resources towards 
the more prevalent paediatric sarcomas in Tanzania. [18]

In sub-Saharan Africa, Tanzania, a lower-middle-income nation, has numerous barriers to 
receiving treatment for children's malignancies. In the country, there are only six paediatric 
oncologists: three of them work in Dar es Salaam, the capital city, and one at the Kilimanjaro 
Christian Medical Centre (KCMC), in the northern region. Moreover, for every 1.8 million 
people, there is only one pathologist. In comparison, there is one pathologist and almost 2,000 
pediatric oncologists per 20,638 residents in the United States. [19]
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Nearly 80% of children with cancer reside in low- and middle-income countries (LMICs), 
where access to treatment is frequently limited or prohibitively expensive. Because of this, 
only between 15 and 45% of these kids end up alive, while over 80% of kids in high-income 
nations do. Children in low- and middle-income countries have a low treatment rate and high 
mortality, making palliative care less likely to be important in paediatric oncology because 
paediatric oncologists are not aware of palliative care and the number of services has 
decreased. Providing palliative care. [23, 24]

METHODOLOGY

Hospital-based cross-sectional retrospective data and an observational study were used to 
assess the presentation and association factors of childhood cancer. The study was carried 
out in the paediatric oncology unit of Muhimbili National Hospital Population: Children 
under 18 years of age were diagnosed with cancer or haematologic malignancies in the 
paediatric oncology department of the Muhimbili National Hospital (MNH). Inclusion 
criteria: children with histological or cytological diagnosis of cancer or haematologic 
malignancies from birth until 18 years old in Muhimbili National Hospital (MNH). The 
sample size was got from the admission book. of year 2023, it is the most accurate resource 
for all admission patients in paediatric oncology department in Muhimbili National Hospital. 
By used Convenience sampling technique to determine the sample size. The sample size was 
total coverage within four months in the middle of the year 2023 (May, June, August, and 
July), the sample size was 141 patients. 

I got approval from the University of Medical Science and Technology on 11/12/2023, and I 
sent it to Muhimbili National Hospital. After that, I started the data collection from 
18/12/2023 to 31/3/2024, collecting data from the Muhimbili National Hospital Paediatric 
Oncology Department in Dar es Salaam, Tanzania. 

Data was collected from the patient’s files. Use the data collection tool attached below. I 
entered the data; quality control, analysis procedures, and computerised packages were used. 
The data was checked and validated for analysis. The variables were demonstrated 
numerically (mean, standard deviation, and median) and graphically (graphs, charts, and 
frequency tables for estimating proportions). The data collected was analysed using 
Microsoft Excel and the statistical package for social science (SPSS 23), and we used 
Geographic Information System (GIS); ArcGIS 10.3 was used to develop the map at the level 
of the Tanzania region to do a disruption map of the patients. The result was discussed and 
compared with correlated studies. The association between variables was determined through 
chi-square tests, and an analysis of variance (ANOVA) was used to determine the association 
between categorical variables and numerical variables. All Statistical tests will be considered 
significant when the p-value is < 0.05.
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RESULTS

A total of 141 pediatric cancer patients aged 0-18 years were analyzed in this cross-sectional 
retrospective study at Muhimbili National Hospital over four months. Most patients were 
between 1 and 5 years old (mean age 2.59 years, SD 0.942). There was a male predominance 
(n=80, 56.7%). The majority of caregivers had primary school education (n=51, 50%). Most 
patients came from the Dar es Salaam region (n=43, 30.5%) and the Pwani region (n=13, 
9.2%). The most common tribes were Sukuma (n=14, 10.3%), Chagga (n=8, 5.9%), Makonde 
(n=8, 5.9%), and Waha (n=7, 5.1%).

The most common cancer types were Blastoma (n=41, 29.1%), Leukemia (n=37, 26.2%), 
and Sarcoma (n=24, 17%). In 64 patients with known cancer stage, most were in Stage 3 
(n=32, 50%) or Stage 4 (n=21, 32.8%). Over half of the patients did not present with 
metastatic cancer (n=81, 57.4%), while the rest did (n=58, 41.1%), with the lung (n=31, 
43.7%) and central nervous system (n=14, 19.7%) being the most common sites. Common 
presenting symptoms were swelling (n=47, 33.8%), abdominal distention (n=33, 23.7%), 
pain (n=29, 20.9%), and fever (n=24, 17.3%).

Most patients (n=113, 80.1%) were referred from other hospitals, mainly Kilimanjaro 
Christian Medical Centre (n=9, 6.4%) and Mnazi Mmoja Hospital (n=8, 5.7%). New 
admissions accounted for 19.9% (n=28). The most common cancer subtypes were Wilm's 
tumor (n=18, 12.8%), Retinoblastoma (n=13, 9.2%), and Acute Myelogenous Leukemia 
(n=10, 7.1%).

Over half of the patients did not have a history of chronic illness (n=126, 89.4%). The most 
common chronic illnesses were hypertension (n=6, 4.3%) and sickle cell disease (n=4, 2.8%). 
Most patients did not have a family history of cancer (n=130, 95.6%) or exposure history 
(n=124, 87.9%). Tuberculosis was the most common infectious exposure (n=9, 6.4%).

Chemotherapy was the most common treatment (n=72, 51.1%), followed by chemotherapy 
with surgery (n=28, 19.9%). However, the majority of patients died (n=36, 25.5%) or did not 
complete treatment (n=30, 21.3%).

Cross-tabulation analyses revealed no significant association between gender, tribe, or 
patient admission with cancer type. There was no significant difference in metastasis based 
on caregiver education level. However, there was a significant association between family 
history and cancer type (p=0.004).

Age was significantly associated with cancer type (p=0.000), with Blastoma and Leukemia 
being most common in children aged 1-5 years. There was no significant difference in 
treatment response based on age.
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An independent t-test showed a significant difference between disease stage and treatment 
response (p=0.006), but no significant difference between disease stage and caregiver 
education level.

Table 4.1: Demographic characteristics of the patients

Gender Frequency %
Male 80 56.7

female 61 43.3
Age 

6-10 years 33 23.4
>10 years 29 20.6
<1 years 12 8.5
Mean age 2.59

Education status of the caregiver 
primary school 51 50.0

secondary school 19 18.6
illiterate 16 15.7

college\university 15 14.7
Other 1 1.0
Total 102 100.0

Missing 39 27.7
Tribe

Sukuma 14 10.3
Chagga 8 5.9

Makonde 8 5.9
Waha 7 5.1
Gogo 6 4.4
Masai 6 4.4
Others 87 60.3

Missing 5 3.7
Total 141
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Table 4.2: Cancer Characteristics 

Type of cancer Frequency %
Blastoma 41 29.1
Leukemia 37 26.2
Sarcoma 24 17.0
Lymphoma 19 13.5
Carcinoma 5 3.5
Teratoma 5 3.5
Astrocytoma 4 2.8
Hemangioma 2 1.4
Anterior mediastinal mass 1 .7
Blastoma. Sarcoma 1 .7
Cystic Hygroma 1 .7
Multiple Endocrine Neoplasia 1 .7

Stage 
1 8 12.5
2 3 4.7
3 32 50.0
4 21 32.8
Missing 77 54.6
Metastasis 
No 81 57.4
Yes: 58 41.1
Abdomen 1 1.4
Bone 4 5.6
Bone mar 3 4.2
Central Nervous system 14 19.7
Lymphadenopathy 2 2.8
Liver 9 12.7
Lung 31 43.7
Tumour lysis syndrome 1 1.4
Missing 2 2.8
 Presentations
Swelling 47 33.8
Abdominal Distention 33 23.7
Pain 29 20.9
Fever 24 17.3
Generalize Body Weakness 17 12.2
Bleeding tendency 10 7.2
Whitish pupillary reflex 9 6.5
Headache 9 6.5
 Vomiting 7 5
Protrusion of the  eye 6 4.3
Cough 6 4.3
Missing 2 1.4
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Table 4.3: patient admission at hospital 

Frequency %
 New admission 28 19.9
Kalamnjaro christian medical centre 9 6.4
Mnazi Mmoja Hospital 8 5.7
Temeke Regional Hospital 7 5.0
Amana Regional Referral hospital 6 4.3
Benjamin Mkapa Hospital 6 4.3
Bugando Hospital 5 3.5
Comperhensive Community Based Rehabilitation in 
tanzania Hospital 5 3.5

Muhimbili orthopedic institute 5 3.5
St.Francis Referral Hospital 4 2.8
Mbeya Zonal Referral Hospital 3 2.1
Morogoro Regional Referral Hospital 3 2.1
St.Benedict Ndanda Referral Hospital 3 2.1
St.Gaspar Referal and Teaching Hospital 3 2.1
Missing 1 0.7
Total 141
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Table4.4: Subtype of the cancer

Frequency %
Wilm's tumor 18 12.8
Retinoblastoma 13 9.2
Acute Myelogenous Leukemia 10 7.1
Osteosarcoma 9 6.4
Acute Lymphocytic Leukemia (B-Cell) 8 5.7
Acute promyelocytic Leukemia 6 4.3
Hodgkin Lymphoma 6 4.3
Neuroblastoma 5 3.5
Classical Hodgkin Lymphoma 4 2.8
Acute Lymphocytic Leukemia 3 2.1
Burkitt's Lymphoma 3 2.1
Rhabdomyosarcoma (Embryonial) 3 2.1
Sacrococcygeal Teratoma 3 2.1
Soft tissue sarcoma 3 2.1
Acute Lymphocytic Leukemia. Acute Myelogenous 
Leukemia 2 1.4

Acute Myelogenous Leukemia (AML) 2 1.4
Anaplastic Large cell Lymphoma 2 1.4
Astrocytoma (Glioma) 2 1.4
Astrocytoma (polycystic) 2 1.4
Chronic Myelogenous Leukemia 2 1.4
Ewing sarcoma 2 1.4
Hepatoblastoma 2 1.4
Non-Hodgkin Lymphoma 2 1.4
Renal Clear cell Carcinoma 2 1.4
Rhabdomyosarcoma (Alveolar) 2 1.4
Abdominal Burkitt Lymphoma 1 .7
Acute Lymphocytic Leukemia (T-Cell) 1 .7
Anterior mediastinal mass 1 .7
Burkett’s Lymphoma (Anaplastic lymphoma) 1 .7
Burkett’s Lymphoma (B-Cell) 1 .7
Capillary Haemangioma 1 .7
Chondroblastic Osteosarcoma 1 .7
Classical Hodgkin Lymphoma (Nodular sclerosing) 1 .7
Congenital Neuroblastoma 1 .7
Cystic anterior mediastinal mass (Teratoma ) 1 .7
Cystic Hygroma 1 .7
Dermatofibrosarcoma 1 .7
Fibrosarcoma 1 .7
Immuture Teratoma 1 .7
Infantile Hemangioma 1 .7
Lymphoma 1 .7
Multiple Endocrine Neoplasia 1 .7
Nasopharyngeal carcinoma 1 .7
Neuroblastoma. Rhabdomyosarcoma 1 .7
Neuroblastoma (Schwanoma ) 1 .7
Pineoblastoma 1 .7
Rhabdomyosarcoma 1 .7
Rhabdomyosarcoma (germ cell tumor ) 1 .7
Squamous cell carcinoma 1 .7
Thyroid cancer (papillary carcinoma) 1 .7
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Table 4.5: Association factors of the disease 

Table 4.6: Treatment characteristics 

Type of the treatment Frequency %
Chemotherapy 72 51.1

Chemotherapy. Surgery 28 19.9
Surgery 9 6.4

Chemotherapy. Radiation. 
Surgery 8 5.7

Didn't receive treatment 8 5.7
Palliative care 7 5.0

Chemotherapy. Radiation 7 5.0

V
a
l
i
d

Radiation 2 1.4
Treatment Response

Died 36 25.5
Didn't complete treatment 30 21.3

Recovery 26 18.4
Still on palliative care 26 18.4

Still admitted in the Hospital 6 4.3
Complication 6 4.3
Travel abroad 5 3.5

Didn't receive treatment 4 2.8
Referred to other Department 2 1.4

History of Exposure Frequency %
Missing 3 2.1

No history 124 87.9
Infectious agent: 14 9.9

Malaria 2 1.4
Scabies. Tina capitis 1 .7

Tinea corpories 1 .7
Tuberculosis 9 6.4

Tuberculosis. Malaria 1 .7
History of chronic illness

Missing 2 1.4
No 126 89.4

Yes: 14 9.9
Amputation 1 .7

Hypertension 6 4.3
Kidney failure 1 .7

Sickle cell disease 4 2.8
Thalassemia 2 1.4

Family history of cancer
No 130 95.6
yes 6 4.4

Missing 5 3.5
Total 141 100.0
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Table 4.7: Cross-tabulation of Gender and the type of cancer 

Anterior 
mediastinal 

mass
Astrocytoma Blastoma Blastoma. 

sarcoma Carcinoma Cystic 
Hygroma Hemangioma Leukemia Lymphoma

Multiple 
Endocrine 
Neoplasia

Sarcoma Teratoma Total p-
value

Count 1 1 22 0 3 1 0 21 12 1 14 4 80

Male

% of 
Total 0.70% 0.70% 15.60% 0.00% 2.10% 0.70% 0.00% 14.90% 8.50% 0.70% 9.90% 2.80% 56.70%

P-
value=
0.577

Count 0 3 19 1 2 0 2 16 7 0 10 1 61

female

% of 
Total 0.00% 2.10% 13.50% 0.70% 1.40% 0.00% 1.40% 11.30% 5.00% 0.00% 7.10% 0.70% 43.30%

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 3, 2025. ; https://doi.org/10.1101/2025.01.28.25321242doi: medRxiv preprint 

https://doi.org/10.1101/2025.01.28.25321242
http://creativecommons.org/licenses/by/4.0/


12

Table 4.8: Cross-tabulation of Tribe and Type of cancer

Type of cancer Total

Blastoma Blastoma. 
sarcoma Carcinoma Leukemia Lymphoma

Multiple 
Endocrine 
Neoplasia

Sarcoma

P-value

Count 0 0 2 2 1 0 2 7
Waha % of 

Total 0.00% 0.00% 4.20% 4.20% 2.10% 0.00% 4.20% 14.60%

Count 5 0 0 4 2 0 3 14 P-
value=0.302Sukuma % of 

Total 10.40% 0.00% 0.00% 8.30% 4.20% 0.00% 6.30% 29.20%

Count 0 1 0 2 2 0 1 6
Masai % of 

Total 0.00% 2.10% 0.00% 4.20% 4.20% 0.00% 2.10% 12.50%

Count 1 0 0 1 2 1 3 8
Makonde % of 

Total 2.10% 0.00% 0.00% 2.10% 4.20% 2.10% 6.30% 16.70%

Count 2 0 1 0 2 0 0 5
Gogo % of 

Total 4.20% 0.00% 2.10% 0.00% 4.20% 0.00% 0.00% 10.40%

Count 2 0 0 3 1 0 2 8

Tribe

Chagga % of 
Total 4.20% 0.00% 0.00% 6.30% 2.10% 0.00% 4.20% 16.70%

Count 10 1 3 12 10 1 11 48
Total % of 

Total 20.80% 2.10% 6.30% 25.00% 20.80% 2.10% 22.90% 100.00%
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Table 4.9: Cross-tabulation of Admission and the type of 
cancer 

Admission 

0 New Admission Referral Total p-value

Count 0 1 4 5Teratoma
% of Total 0.0% 0.7% 2.8% 3.5%

Count 1 7 16 24Sarcoma
% of Total 0.7% 5.0% 11.3% 17.0% P-

value=0.844
Count 0 0 1 1Multiple Endocrine 

Neoplasia % of Total 0.0% 0.0% 0.7% 0.7%
Count 0 4 15 19Lymphoma

% of Total 0.0% 2.8% 10.6% 13.5%
Count 0 3 34 37Leukemia

% of Total 0.0% 2.1% 24.1% 26.2%
Count 0 0 2 2Hemangioma

% of Total 0.0% 0.0% 1.4% 1.4%
Count 0 1 0 1Cystic Hygroma

% of Total 0.0% 0.7% 0.0% 0.7%
Count 0 1 4 5Carcinoma

% of Total 0.0% 0.7% 2.8% 3.5%
Count 0 0 1 1Blastoma.sarcom

a % of Total 0.0% 0.0% 0.7% 0.7%
Count 0 9 32 41Blastoma

% of Total 0.0% 6.4% 22.7% 29.1%
Count 0 1 3 4Astrocytoma

% of Total 0.0% 0.7% 2.1% 2.8%
Count 0 0 1 1Anterior 

mediastinal mass % of Total 0.0% 0.0% 0.7% 0.7%
Count 1 27 113 141Total

% of Total 0.7% 19.1% 80.1% 100.0%
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Table 4.10: Cross-tabulation of Education Status and Cancer 
metastasis 

Cancer Metastasis 

0 No Yes Total
P-value

Count 1 22 16 390

% of 

Total
0.7% 15.6% 11.3% 27.7%

Count 0 9 6 15college\university

% of 

Total
0.0% 6.4% 4.3% 10.6%

P-value=0.821

Count 0 7 9 16Illiterate

% of 

Total
0.0% 5.0% 6.4% 11.3%

Count 0 0 1 1Other

% of 

Total
0.0% 0.0% 0.7% 0.7%

Count 1 29 21 51primary school

% of 

Total
0.7% 20.6% 14.9% 36.2%

Count 0 14 5 19secondary school

% of 

Total
0.0% 9.9% 3.5% 13.5%

Count 2 81 58 141Total

% of 

Total
1.4% 57.4% 41.1% 100.0%
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Table 4.11: Cross-tabulation of Education status and Response to treatment

Response to treatment Total

Recovery
Travel 
abroad

Still 
admitted to 
the Hospital

Didn't complete 
treatment

Referred to 
other 

Department
Complicatio

n

Didn't 
receive 

treatment

On 
palliative 

care Died
Complicatio

n

P-value

Count 3 0 0 1 1 0 1 4 6 0 16illiterate

% of Total
2.9% 0.0% 0.0% 1.0% 1.0% 0.0% 1.0% 3.9% 5.9% 0.0% 15.7

%
Count

11 1 4 9 0 1 2 8 14 1 51
primary 
school

% of Total
10.8% 1.0% 3.9% 8.8% 0.0% 1.0% 2.0% 7.8% 13.7% 1.0% 50.0

%
Count

4 0 2 5 0 2 0 2 4 0 19
secondar
y school

% of Total
3.9% 0.0% 2.0% 4.9% 0.0% 2.0% 0.0% 2.0% 3.9% 0.0% 18.6

%

P-
value=
0.855

Count
2 2 0 2 1 1 1 2 4 0 15

college\u
niversity

% of Total
2.0% 2.0% 0.0% 2.0% 1.0% 1.0% 1.0% 2.0% 3.9% 0.0% 14.7

%
Count

0 0 0 0 0 0 0 0 1 0 1

Education 
status 

caregiver

Other

% of Total
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.0% 0.0% 1.0%

Count 20 3 6 17 2 4 4 16 29 1 102Total

% of Total
19.6% 2.9% 5.9% 16.7% 2.0% 3.9% 3.9% 15.7% 28.4% 1.0% 100.

0%
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Table 4.12: Cross-tabulation of Age and Response to Treatment

Response to treatment

Complication

Didn't 
complete 
treatment

Didn't 
receive 

treatment Died

On 
palliative 

care Recovery

Referred to 
other 

Department

Still admitted 
in the 

Hospital
Travel 
abroad Total

P-value

Count 0 2 1 4 1 2 0 0 2 12<1 years 

% of Total 0.0% 1.4% 0.7% 2.8% 0.7% 1.4% 0.0% 0.0% 1.4% 8.5%
Count

1 7 1 5 8 8 1 1 1 33
P-

value=0.
290

>10 years 

% of Total 0.7% 5.0% 0.7% 3.5% 5.7% 5.7% 0.7% 0.7% 0.7% 23.4%
Count 1 8 1 5 10 2 0 2 0 296 -10 Year

% of Total 0.7% 5.7% 0.7% 3.5% 7.1% 1.4% 0.0% 1.4% 0.0% 20.6%
Count 4 13 1 22 7 14 1 3 2 67

Ag
e

1 - 5 Year

% of Total 2.8% 9.2% 0.7% 15.6% 5.0% 9.9% 0.7% 2.1% 1.4% 47.5%
Count 6 30 4 36 26 26 2 6 5 141Total

% of Total
4.3% 21.3% 2.8% 25.5% 18.4% 18.4% 1.4% 4.3% 3.5% 100.0%
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Table 4.13: Cross-tabulation of Age and type of cancer

Type of cancer

Anterior 
mediasti
nal mass

Astrocyto
ma

Blastom
a

Blasto
ma. 

sarcom
a

Carcino
ma

Cystic 
Hygro

ma
Hemangio

ma
Leukemi

a
Lympho

ma

Multiple 
Endocri

ne 
Neoplas

ia
Sarco

ma
Teratom

a Total

P-value

Coun
t 0 0 4 0 0 1 1 3 0 1 0 2 12<1 years 

% of
Total 0.0% 0.0% 2.8% 0.0% 0.0% 0.7% 0.7% 2.1% 0.0% 0.7% 0.0% 1.4% 8.5%

Coun
t 0 1 0 0 2 0 0 11 8 0 11 0 33>10 

years 
% of 
Total 0.0% 0.7% 0.0% 0.0% 1.4% 0.0% 0.0% 7.8% 5.7% 0.0% 7.8% 0.0% 23.4%

Coun
t 0 2 5 1 2 0 0 5 7 0 7 0 29

P-
value=0.

000

6 -10 
Year

% of 
Total 0.0% 1.4% 3.5% 0.7% 1.4% 0.0% 0.0% 3.5% 5.0% 0.0% 5.0% 0.0% 20.6%

Coun
t 1 1 32 0 1 0 1 18 4 0 6 3 67

Age

1 - 5 
Year

% of 
Total 0.7% 0.7% 22.7% 0.0% 0.7% 0.0% 0.7% 12.8% 2.8% 0.0% 4.3% 2.1% 47.5%

Coun
t 1 4 41 1 5 1 2 37 19 1 24 5 141Total

% of 
Total 0.7% 2.8% 29.1% 0.7% 3.5% 0.7% 1.4% 26.2% 13.5% 0.7% 17.0% 3.5% 100.0%
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DISCUSSION

The current study aimed to describe the demographic characteristics of the patients in the 
paediatric oncology department of Muhimbili National Hospital, the symptoms that patients 
presented when they came to the hospital, and the Types of childhood cancer that affected the 
patients. Thus filling an important gap in this area.

In this study, we found that most of the patients were between 1 and 5 years old, similar to de 
Oliveira et al.'s study in Brazil, the study in Tanzania, and the study in Bangladesh. There was 
a male predominance among the patients; this finding is in agreement with several studies. 
6,25,44 The Sukuma tribe had the highest number of cases, followed by Chagga, Makonde, and 
Waha. The majority of the patients’ carers get educated until the primary school level, followed 
by secondary school, which leads to increased cancer mortality because they would not have 
had the financial means or knowledge to deal with the stress of the illness and its treatment. 
They came in the late stages. In a cohort study in Italy, the education level of the mother and 
father was discussed separately, as was their impact on childhood cancer survival. 41,44

Dar es Salaam region had the highest number of patient admissions because it is the region 
where the Muhimbili National Hospital is located, but still, some patients came from other 
regions like the Pwani (Coast) region (9.2%), Morogoro (6.4%), Dodoma (6.4%), and others. 
The distance to a cancer treatment facility was inversely linked with the reported regional 
incidence. Patients with cancer travelled for an average of 4.55 hours to receive care. At the 
moment, 74.5% of people reside 4 hours away from a cancer care facility, which delays 
treatment and diagnosis. 45

Blastoma has the highest percentage at 29.1%, Leukaemia at 26.2%, and Sarcoma at 17%. A 
study conducted in Tanzania by Luke Maillie et al. found similar findings: Blastoma and 
Leukaemia have the highest percentages, and unlike most of the previous research, Leukaemia 
is the most common type of cancer in children. 6, 25, 11, 44, but there were two studies conducted 
in Tanzania that found that Lymphoma affected a high percentage of patients.19, 42 The most 
common subtypes of Blastoma were Wilm’s tumor (this finding is the same as this article), 
Retinoblastoma, Leukaemia, Acute Myelogenous Leukaemia, and Acute Lymphocytic 
Leukaemia (B-cell); and in Sarcoma cancer, the most common subtype was Osteosarcoma. It 
was a different finding from the article that was done at Muhimbili National Hospital (MNH) 
in 2019. 18  Like most of the previous research, Leukaemia was the most common type of cancer 
in children. 6, 25, 11 male patients have the highest percentage of common cancer types, as the 
study conducted found that there was no statistically significant difference (p = 0.577) between 
gender and type of cancer.

The Sukuma tribe has the highest number of patients because it is the biggest tribe in Tanzania. 
Most of them came with Leukaemia and Blastoma. There was no statistically significant 
difference (p = 0.302) between tribe and type of cancer.
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More than half of the patients were referred from another hospital. 80.1%, Kilimanjaro 
Christian Medical Centre has the highest number of referral patients because it’s a zonal 
consultant hospital for the northern region of Tanzania and one of the two cancer centres in 
northern Tanzania, followed by Mnazi Mmoja Hospital (5.7%). Muhimbili National Hospital 
is the biggest hospital that has children's cancer services in Tanzania. There should be 
centralised treatment in each region because that leads to delays in the diagnosis. There is a 
study in Japan that discusses this: patients with lengthy trip durations were perceived as 
incapable of finishing hospital visits and going back home in a single day. Long-distance travel 
is probably leading to delayed treatment and diagnosis. It is recommended that children and 
families who must travel a great distance from home should be given special accommodations 
at neighbouring hospitals, as hospital stays can sometimes last weeks or months. 33 There is a 
shortage of pathologists and paediatric oncologists in Tanzania, which led to referring most of 
the patients to Muhimbili National Hospital. 43,19  Most of the patients were referred for 
Blastoma (41%), Leukaemia (33.7%), and Sarcoma (22.4%). There was no statistically 
significant difference (p = 0.577) between patients' admission and type of cancer.

There was a strong association between patients’ age and type of cancer (p = 0.000). In patients 
between 1 and 5 years old, most of them had Blastoma (22.7%) and Leukaemia (112.8%), the 
same result that was found in a study conducted in Brazil. 28 According to the World Health 
Organisation (WHO), the most common types of cancer in children were Leukaemia, Brain 
cancer, and Lymphoma, 46,  but in Tanzania, with an incidence of 1.4/100,000 people, the most 
common childhood cancer was Wilms tumour, Retinoblastoma, and Acute Lymphoplastic 
Leukaemia,45 the same as in this study.

In addition to that, mass is the most common presenting feature (33.8%), followed by 
abdominal distention (29%), pain (20.9%), and fever (17.3%). Wilms tumour was the most 
common subtype of Blastoma cancer; in a similar tudy 39, most patients presented with 
abdominal distention (21.9%) or pain (18.8%), and Retinoblastoma was the second most 
common subtype in Blastoma cancer. Patients presented with a whitish pupillary reflex 
(18.8%) with fever or eye swelling. Acute Myelogenous Leukaemia is the most common 
subtype of Leukaemia in patients who present with a fever of 50%; this finding agrees with the 
study conducted by Sandra Castejon-Ramirez et al.26 and generalised body weakness of 35.7%.

A significant proportion of the patients presented with advanced-stage disease, with 50% 
classified in stage 3 and 32% in stage 4. A study conducted by Thecla W. Kohi et al. A lot of 
cancer cases in Tanzania are not diagnosed until later because there aren't many healthcare 
institutions offering cancer-related care and treatment. 42 Research conducted in three 
populations of sub-Saharan Africa found that the one reason for poor cancer survival in African 
patients was their diagnosis at an advanced stage. Article conducted by Callum J. R. Mullen et 
al., The lag of time that effects on the survival and outcome of the study led to a delay in 
diagnosis, and patients came in late stages. 30. Metastasis to other organs was observed in 41% 
of cases. Notably, the predominant sites of metastasis were the lungs (43.7%) and the central 
nervous system (19.7%). This advanced stage of presentation may be partially attributed to 
factors such as the educational background of the carers, with a majority only attaining primary 
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school education, and potentially the socioeconomic challenges prevalent in African contexts. 
Additionally, the inherent characteristics of paediatric tumours, including rapid growth, short 
latency periods, and a propensity for invasiveness, may contribute to reduced time for 
differential diagnosis. 30 Statistical analysis revealed no significant association between the 
presence of metastasis, the stage of cancer, and the education level of the carer (p = 0.821, p = 
0.818, respectively). This lack of correlation could be influenced by incomplete data regarding 
the caregivers' educational status and the stages of cancer in the recorded data.

Most of the patients didn’t have a history of chronic illness, a family history of cancer, or a 
history of exposure. Hypertension (4.3%) and sickle cell disease (2.8%) were the most common 
chronic diseases among patients. Only exposure to infectious agents like tuberculosis (6.4%) 
was found in our study. There were no findings of other types of exposure, like radiation, 
chemicals, pesticides, or others. Several studies discuss different types of exposures, like 
infectious and lifestyle exposure 17, pesticide exposure 2, phototherapy exposure in pregnancy 

15, environmental and hereditary influences 29, and HIV exposure 20. The history of exposure is 
important, especially in cancer cases, to exclude the cause. There was no statistically significant 
difference between a history of chronic illness and a history of exposure to a type of cancer (p 
= 0.466 and p = 0.394), respectively. There was an association and statistically significant 
difference (p = 0.004) between family history and type of cancer. In Sweden, a study conducted 
on childhood leukaemia patients with a family history had the same inding. 38 

Almost half of the patients received chemotherapy (51.1%), the same as the study conducted 
by Olívia Lopes et al, 32 chemotherapy with surgery (19.9%), or surgery alone. However, the 
majority of the patients died at a rate of 25.5%. Several studies agree on this point: 13, 23, 24, 34, 

35 patients did not complete treatment for many reasons; 8, 31, 23 patients didn’t complete 
treatment due to financial problems. There are studies explaining that 10, 12, 19, or waiting for the 
next session of treatment, recovery patients, and palliative care patients had equal proportions 
(18.4%).

In this study, it was observed that the cohort comprising patients aged 1 to 5 years exhibited 
the highest mortality rate at 17.1%, alongside a notable recovery rate of 12.4%. Predominantly, 
fatalities were recorded in cases where the carer's educational attainment was limited to primary 
school, potentially indicative of impediments to treatment efficacy. Furthermore, statistical 
analysis revealed no significant correlation between the treatment outcomes and variables such 
as the carer's educational status or the patient's age, with p-values of 0.855 and 0.290, 
respectively. There was an association (p = 0.006) between the cancer stage and response to 
treatment because most of them came in late-stage disease with metastasis cancer; these two 
studies agreed with that 20, 36 and some of the patients died before receiving treatment due to 
financial problems. Several factors, including high prices, a lack of health insurance, and 
restricted financial resources, make the detection and treatment of children's cancer in low- and 
middle-income nations difficult. Out-of-pocket medical costs are a source of stress for families 
and have a detrimental impact on the quality of life and treatment outcomes for cancer patients. 
The long-term impact of these costs on the family's financial security. 37
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The limitation of this study was due to the exclusion of other types of tumours in the paediatric 
department of the Muhimbili National Hospital (MNH) and the fact that it didn’t complete all 
the record data in the study period because there were missing files and a lot of information 
missing in the record data. Even after a call to the family of the patients, most of them didn’t 
respond or didn’t know. To assess the success of the research, there should be full coverage 
data for at least 1 year, but due to the limitation of graduation time, the research was conducted 
in 4 months only.

This study can inform clinical practice and policy changes in several significant ways. The 
identification of common cancer types and their clinical presentations among children can aid 
in refining diagnostic protocols, leading to earlier and more accurate diagnoses. Moreover, 
understanding the prevalent cancer types and their responses to various treatments allows for 
the development of more effective, tailored treatment strategies. Our findings can guide the 
allocation of resources, such as diagnostic radiology and staff training, to areas where they are 
most needed. We believe that data on demographic characteristics and associated factors can 
inform public health policies, focusing on prevention and screening strategies and early 
detection programs. Insights from our study can direct future research, addressing specific 
challenges identified in the treatment and management of childhood cancers at the MNH.

CONCLUSION

Childhood cancer in Tanzania presents with high rates of mortality and morbidity. The study 
at Muhimbili National Hospital highlights that many patients are diagnosed at a late stage, 
which significantly reduces their chances of survival. The predominant cancers identified were 
Blastoma and Leukemia, primarily affecting children aged 1 to 5 years. This delayed diagnosis 
is often compounded by socioeconomic challenges such as limited financial resources and low 
educational levels among caregivers, which hinder the completion of treatment.

Additionally, the research emphasizes the lack of comprehensive medical records and the need 
for improved data management to ensure accurate and complete patient histories. Enhancing 
early detection methods and providing adequate financial and educational support for families 
could improve treatment outcomes. Implementing public health strategies focused on early 
cancer detection, better diagnostic facilities, and trained medical personnel are crucial steps 
towards reducing the burden of childhood cancer in Tanzania.

The findings underscore the necessity of addressing both medical and socioeconomic barriers 
to improve the overall healthcare system and patient outcomes in pediatric oncology. Future 
research should focus on long-term data collection to provide a more detailed understanding of 
childhood cancer trends and the effectiveness of interventions.
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RECOMMENDATIONS 

We recommend evaluating the record data system to ensure that no patient files are missing. 
Getting a good history from the patient when he came to the hospital helped in excluding the 
cause of the disease and informed the patient's family about the disease. Review the type of 
treatment to see if there is any drug resistance or financial support for poor families that will 
reduce the high percentage of patients dying and improve the morbidity and mortality of the 
disease in children.

The findings suggest an urgent need for enhanced public health strategies focusing on early 
cancer detection and education about pediatric cancers. The study underscores the necessity of 
improved diagnostic facilities and trained medical personnel within Tanzania to facilitate early 
and accurate cancer diagnosis. Additionally, public health policies must address the 
socioeconomic barriers that contribute to late-stage cancer presentation in children.

UMST          University of Medical Sciences and Technology

MNH           Muhimbili National Hospital 

14C              The international childhood cancer cohort consortium 

LMICs          Low and medial income countries

DECLARATIONS 

Ethics Approval and Consent to participate 

The approval from the hospital administration has been granted by the medical director's office 
at Muhimbili National Hospital (MNH). As well as the approval of the research department. 
The proposal was then submitted to the research office at the Ministry of Health, Dar es Salaam 
State, to get ethical approval for the study.

All patients’ data will be collected anonymously through a data collection tool. Due to the 
cross-sectional study design, there were patient files. The participants’ confidentiality was 
assured with the use of an anonymous data collection tool called Codes to protect the 
anonymity of the patients.

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 3, 2025. ; https://doi.org/10.1101/2025.01.28.25321242doi: medRxiv preprint 

https://doi.org/10.1101/2025.01.28.25321242
http://creativecommons.org/licenses/by/4.0/


23

Consent for publication 

All authors have read the final manuscript and given their consent for this article to be published 
in this journal. No clinical details of participants that might compromise their anonymity were 
used in the development of this manuscript titled “Presentation and Types of 
childhood cancer at The Muhimbili National Hospital (MNH), 2023”.

Availability of supporting data

All supporting data are available.

Competing interests 
 The authors declared no competing interest.

Funding 
No funding was applied for this study.

Authors' contributions
All authors have read the final manuscript and given their approval for publication. 

ACKNOWLEDGMENTS

I would like to express my special thanks and gratitude to my supervisor, Dr. Yasar Hammor, 
who made this work possible and provided invaluable guidance throughout this research. I 
would also like to thank Dr. Rehema H. Laiti and my co-supervisors, Dr. Gahada and Prof. 
Amin Alagib Mohammed. I would also like to give my warmest thanks to my youngest brother, 
who was one of the pediatric cancer patients and inspired me to do this research.

REFERENCES

1- Fill-in M, Monje M. Developmental origins and emerging therapeutic opportunities 
for childhood cancer. Nat Med. 2019 Mar; 25(3):367-376. doi: 10.1038/s41591-019-
0383-9. Epub 2019 Mar 6. PMID: 30842674; PMCID: PMC6631320.

2- Coste A, Bailey HD, Kartal-Kaess M, Renella R, Berthet A, Spycher BD. Parental 
occupational exposure to pesticides and risk of childhood cancer in Switzerland: a 
census-based cohort study. BMC Cancer. 2020 Aug 28;20(1):819. doi: 
10.1186/s12885-020-07319-w. PMID: 32859175; PMCID: PMC7456012. 

3- Frederiksen LE, Mader L, Feychting M, Mogensen H, Madanat-Harjuoja L, Malila N, 
Tolkkinen A, Hasle H, Winther JF, Erdmann F. Surviving childhood cancer: a 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 3, 2025. ; https://doi.org/10.1101/2025.01.28.25321242doi: medRxiv preprint 

https://doi.org/10.1101/2025.01.28.25321242
http://creativecommons.org/licenses/by/4.0/


24

systematic review of studies on risk and determinants of adverse socioeconomic 
outcomes. Int J Cancer. 2019 Apr 15;144(8):1796-1823. doi: 10.1002/ijc.31789. Epub 
2018 Oct 30. PMID: 30098012.

4- Molnár ÉD, Kovács D, Bartyik K. Comparison of Quality of Life and Learning 
Success of Adolescents Surviving Cancer and Their Classmates. J Cancer Educ. 2020 
Apr;35(2):352-358. doi: 10.1007/s13187-019-1472-7. PMID: 30761445; PMCID: 
PMC7075840.

5- Avagyan M, Demirchyan A, Abrahamyan L. Risk factors of childhood cancer in 
Armenia: a case-control study. BMC Cancer. 2023 Jan 24;23(1):81. doi: 
10.1186/s12885-023-10565-3. PMID: 36694191; PMCID: PMC9873390.

6- Rahman SA, Variyath S, Al-Yateem N, Al Marzouqi A, Subu MA. Economic and 
Social Burden of Childhood Cancer in Bangladesh. Asian Pac J Cancer Prev. 2023 Jan 
1;24(1):69-74. doi: 10.31557/APJCP.2023.24.1.69. PMID: 36708553.

7- Gout AM, Arunachalam S, Finkelstein DB, Zhang J. Data-driven approaches to 
advance research and clinical care for pediatric cancer. Biochim Biophys Acta Rev 
Cancer. 2021 Aug;1876(1):188571. doi: 10.1016/j.bbcan.2021.188571. Epub 2021 
May 26. PMID: 34051287.

8- Mullen CJR, Barr RD, Franco EL. Timeliness of diagnosis and treatment: the 
challenge of childhood cancers. Br J Cancer. 2021 Dec;125(12):1612-1620. doi: 
10.1038/s41416-021-01533-4. Epub 2021 Sep 1. Erratum in: Br J Cancer. 2021 Sep 
16;: PMID: 34471259; PMCID: PMC8651632.

9- Pelland-Marcotte MC, Xie L, Barber R, Elkhalifa S, Frechette M, Kaur J, Onysko J, 
Bouffet E, Fernandez CV, Mitchell D, Rayar M, Randall A, Stammers D, Larouche V, 
Airhart A, Fidler-Benaoudia M, Cohen-Gogo S, Sung L, Gibson P. Incidence of 
childhood cancer in Canada during the COVID-19 pandemic. CMAJ. 2021 Nov 
29;193(47):E1798-E1806. doi: 10.1503/cmaj.210659. PMID: 34844937; PMCID: 
PMC8654886.

10-  Deribe L, Addissie A, Girma E, Abraha A, Adam H, Berbyuk Lindström N. Stress 
and coping strategies among parents of children with cancer at Tikur Anbessa 
Specialized Hospital paediatric oncology unit, Ethiopia: a phenomenological study. 
BMJ Open. 2023 Jan 6;13(1):e065090. doi: 10.1136/bmjopen-2022-065090. PMID: 
36609328; PMCID: PMC9827240.   

11-  Elhassan, M., Mohamedani, A., Yousif, N., Elhaj, N., Qaddoumi, I., & Abuidres, D. 
(2018). Epidemiological review of childhood cancers in central Sudan. South African 
Journal of Oncology, 2, 7 pages.

12-  Kruseova J, Zichova A, Eckschlager T. Premature aging in childhood cancer 
survivors. Oncol Lett. 2022 Dec 13;25(2):43. doi: 10.3892/ol.2022.13629. PMID: 
36644152; PMCID: PMC9811640.

13-  Bithell JF, Draper GJ, Sorahan T, Stiller CA. Childhood cancer research in Oxford I: 
the Oxford Survey of Childhood Cancers. Br J Cancer. 2018 Sep;119(6):756-762. doi: 
10.1038/s41416-018-0180-0. Epub 2018 Aug 21. PMID: 30131555; PMCID: 
PMC6173688.

14-  Onyije FM, Olsson A, Erdmann F, Magnani C, Petridou E, Clavel J, Miligi L, 
Bonaventure A, Ferrante D, Piro S, Peters S, Vermeulen R, Kromhout H, Schüz J; 
NARECHEM-ST Group. Parental occupational exposure to combustion products, 
metals, silica and asbestos and risk of childhood leukaemia: Findings from the 
Childhood Cancer and Leukaemia International Consortium (CLIC). Environ Int. 
2022 Sep;167:107409. doi: 10.1016/j.envint.2022.107409. Epub 2022 Jul 20. PMID: 
35908390; PMCID: PMC9376807.

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 3, 2025. ; https://doi.org/10.1101/2025.01.28.25321242doi: medRxiv preprint 

https://doi.org/10.1101/2025.01.28.25321242
http://creativecommons.org/licenses/by/4.0/


25

15-  Sabzevari F, Sinaei R, Bahmanbijari B, Dehghan Krooki S, Dehghani A. Is neonatal 
phototherapy associated with a greater risk of childhood cancers? BMC Pediatr. 2022 
Jun 22;22(1):356. doi: 10.1186/s12887-022-03412-0. PMID: 35729528; PMCID: 
PMC9215034.

16-  Lopes O, Frônio J, Bergmann A, Lemos R, Defilipo É, Chagas P. Functioning of 
Children and Adolescents with Cancer. Int J Environ Res Public Health. 2022 Aug 
8;19(15):9762. doi: 10.3390/ijerph19159762. PMID: 35955117; PMCID: 
PMC9367958.

17-  Brown RC, Dwyer T, Kasten C, Krotoski D, Li Z, Linet MS, Olsen J, Scheidt P, Winn 
DM; International Childhood Cancer Cohort Consortium (I4C). Cohort profile: the 
International Childhood Cancer Cohort Consortium (I4C). Int J Epidemiol. 2007 
Aug;36(4):724-30. doi: 10.1093/ije/dyl299. Epub 2007 Jan 25. PMID: 17255350.

18-  Siwillis EM, Dharse NJ, Scanlan T, Ngoma M, Abraham ZS, Kahiu JWN, Million L. 
Pediatric Soft Tissue and Bone Sarcomas in Tanzania: Epidemiology and Clinical 
Features. J Glob Oncol. 2019 Mar;5:1-6. doi: 10.1200/JGO.18.00258. PMID: 
30917068; PMCID: PMC6449074.

19-  Majaliwa E, Smith ER, Cotache-Condor C, Rice H, Gwanika Y, Canick J, Chao N, 
Schroeder K, Rice HE, Staton C, Mmbaga BT. Childhood and Adolescent Cancer Care 
at a Tertiary Hospital in Northern Tanzania: A Retrospective Study. JCO Glob Oncol. 
2023 Jun;9:e2200263. doi: 10.1200/GO.22.00263. PMID: 37384861; PMCID: 
PMC10497254.

20-  Kamiyango W, Villiera J, Silverstein A, Peckham-Gregory E, Campbell LR, El-
Mallawany NK. Navigating the heterogeneous landscape of pediatric Kaposi sarcoma. 
Cancer Metastasis Rev. 2019 Dec;38(4):749-758. doi: 10.1007/s10555-019-09823-3. 
PMID: 31845111; PMCID: PMC7050576.

21-  Siegel RL, Giaquinto AN, Jemal A. Cancer statistics, 2024. CA Cancer J Clin. 2024 
Jan-Feb;74(1):12-49. doi: 10.3322/caac.21820. Epub 2024 Jan 17. PMID: 38230766.

22-  Nussinov R, Tsai CJ, Jang H. Anticancer drug resistance: An update and perspective. 
Drug Resist Updat. 2021 Dec;59:100796. doi: 10.1016/j.drup.2021.100796. Epub 
2021 Dec 16. PMID: 34953682; PMCID: PMC8810687.

23-  Salins N, Hughes S, Preston N. Palliative Care in Paediatric Oncology: an Update. 
Curr Oncol Rep. 2022 Feb;24(2):175-186. doi: 10.1007/s11912-021-01170-3. Epub 
2022 Jan 21. PMID: 35061195; PMCID: PMC8857125.

24-  Wu Y, Deng Y, Wei B, Xiang D, Hu J, Zhao P, Lin S, Zheng Y, Yao J, Zhai Z, Wang 
S, Lou W, Yang S, Zhang D, Lyu J, Dai Z. Global, regional, and national childhood 
cancer burden, 1990-2019: An analysis based on the Global Burden of Disease Study 
2019. J Adv Res. 2022 Sep;40:233-247. doi: 10.1016/j.jare.2022.06.001. Epub 2022 
Jun 11. PMID: 35700919; PMCID: PMC9481947.

25-  Malhotra RK, Manoharan N, Nair O, Deo SVS, Bakhshi S, Rath GK. Patterns and 
Trends of Childhood Cancer Incidence (0-14 Years) in Delhi, India: 1990-2014. Indian 
Pediatr. 2021 May 15;58(5):430-435. PMID: 33980729.

26- Castejon-Ramirez S, Wolf J. Fever in nonneutropenic children with cancer: Risk 
stratification is important but challenging. Cancer. 2022 Dec 1;128(23):4061-4062. 
doi: 10.1002/cncr.34475. Epub 2022 Oct 13. PMID: 36238985.

27-  Kentsis A. Why do young people get cancer? Pediatr Blood Cancer. 2020 
Jul;67(7):e28335. doi: 10.1002/pbc.28335. Epub 2020 May 11. PMID: 32391946; 
PMCID: PMC7582786.

28-  de Oliveira MM, E Silva DRM, Ramos FR, Curado MP. Children and adolescents 
cancer incidence, mortality and survival a population-based study in Midwest of 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 3, 2025. ; https://doi.org/10.1101/2025.01.28.25321242doi: medRxiv preprint 

https://doi.org/10.1101/2025.01.28.25321242
http://creativecommons.org/licenses/by/4.0/


26

Brazil. Cancer Epidemiol. 2020 Oct;68:101795. doi: 10.1016/j.canep.2020.101795. 
Epub 2020 Aug 17. PMID: 32818795.

29-  Spector LG, Urayama KY, Mejia-Arangure JM. Editorial: Epidemiology and 
molecular epidemiology of childhood and adolescent cancers. Front Public Health. 
2023 Mar 21;11:1177707. doi: 10.3389/fpubh.2023.1177707. PMID: 37026123; 
PMCID: PMC10070950.

30-  Mullen CJR, Barr RD, Franco EL. Timeliness of diagnosis and treatment: the 
challenge of childhood cancers. Br J Cancer. 2021 Dec;125(12):1612-1620. doi: 
10.1038/s41416-021-01533-4. Epub 2021 Sep 1. Erratum in: Br J Cancer. 2021 Sep 
16;: PMID: 34471259; PMCID: PMC8651632.

31-  Endalamaw A, Assimamaw NT, Ayele TA, Muche AA, Zeleke EG, Wondim A, 
Belay GM, Birhanu Y, Tazebew A, Techane MA, Kassa SF, Wubneh CA. Prevalence 
of childhood Cancer among children attending referral hospitals of outpatient 
Department in Ethiopia. BMC Cancer. 2021 Mar 12;21(1):271. doi: 10.1186/s12885-
021-08014-0. PMID: 33711955; PMCID: PMC7953643.

32-  Lopes O, Frônio J, Bergmann A, Lemos R, Defilipo É, Chagas P. Functioning of 
Children and Adolescents with Cancer. Int J Environ Res Public Health. 2022 Aug 
8;19(15):9762. doi: 10.3390/ijerph19159762. PMID: 35955117; PMCID: 
PMC9367958.

33-  Tsutsui A, Taniyama Y, Ohno Y. Driving to Childhood Cancer Hub Hospitals: A 
Study on Hospital Accessibility in Japan. Asian Pac J Cancer Prev. 2020 Jun 
1;21(6):1725-1730. doi: 10.31557/APJCP.2020.21.6.1725. PMID: 32592370; 
PMCID: PMC7568882.

34-  Karimi A, Saeedi Moghaddam S, Azadnajafabad S, Esfahani Z, Sharifnejad Tehrani 
Y, Abbasi-Kangevari M, Shobeiri P, Ghamari SH, Masinaei M, Rezaei N, Shahin S, 
Rayzan E, Rezaei N, Larijani B, Kompani F. The burden of childhood and adolescent 
cancers in North Africa and the Middle East (NAME) region: findings from the Global 
Burden of Disease study 2019. BMC Pediatr. 2023 Mar 8;23(1):113. doi: 
10.1186/s12887-023-03931-4. PMID: 36890483; PMCID: PMC9992906.

35-  Stoeter O, Seraphin TP, Chitsike I, Chokunonga E, Kambugu JB, Wabinga H, Parkin 
DM, Kantelhardt EJ. Trends in childhood cancer incidence in sub-Saharan Africa: 
Results from 25 years of cancer registration in Harare (Zimbabwe) and Kyadondo 
(Uganda). Int J Cancer. 2021 Sep 1;149(5):1002-1012. doi: 10.1002/ijc.33619. Epub 
2021 May 12. PMID: 33945631.bv

36-  Parkin DM, Youlden DR, Chitsike I, Chokunonga E, Couitchéré L, Gnahatin F, 
Nambooze S, Wabinga H, Aitken JF. Stage at diagnosis and survival by stage for the 
leading childhood cancers in three populations of sub-Saharan Africa. Int J Cancer. 
2021 Jun 1;148(11):2685-2691. doi: 10.1002/ijc.33468. Epub 2021 Feb 2. PMID: 
33433927. 

37-  Langat S, Njuguna F, Olbara G, Martijn H, Sieben C, Haverkort M, Njenga D, Vik 
TA, Kaspers G, Mostert S. Influence of health-insurance on treatment outcome of 
childhood cancer in Western Kenya. Support Care Cancer. 2023 Jul 15;31(8):467. doi: 
10.1007/s00520-023-07913-1. PMID: 37452971; PMCID: PMC10349750.

38-  Li X, Sundquist K, Sundquist J, Försti A, Hemminki K. Family history of any cancer 
for childhood leukemia patients in Sweden. EJHaem. 2021 May 3;2(3):421-427. doi: 
10.1002/jha2.166. PMID: 35844716; PMCID: PMC9175698.

39-  PDQ Pediatric Treatment Editorial Board. Wilms Tumor and Other Childhood 
Kidney Tumors Treatment (PDQ®): Patient Version. 2021 Aug 18. In: PDQ Cancer 
Information Summaries [Internet]. Bethesda (MD): National Cancer Institute (US); 
2002–. PMID: 26389390.

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 3, 2025. ; https://doi.org/10.1101/2025.01.28.25321242doi: medRxiv preprint 

https://doi.org/10.1101/2025.01.28.25321242
http://creativecommons.org/licenses/by/4.0/


27

40-  Ingley KM, Cohen-Gogo S, Gupta AA. Systemic therapy in pediatric-type soft-tissue 
sarcoma. Curr Oncol. 2020 Feb;27(Suppl 1):6-16. doi: 10.3747/co.27.5481. Epub 
2020 Feb 1. PMID: 32174753; PMCID: PMC7050042.

41-  Alicandro G, Bertuccio P, Sebastiani G, La Vecchia C, Frova L. Parental education 
and cancer mortality in children, adolescents, and young adults: A case-cohort study 
within the 2011 Italian census cohort. Cancer. 2020 Nov 1;126(21):4753-4760. doi: 
10.1002/cncr.33146. Epub 2020 Aug 18. PMID: 32809229.

42-  Kohi TW, von Essen L, Masika GM, Gottvall M, Dol J. Cancer-related concerns and 
needs among young adults and children on cancer treatment in Tanzania: a qualitative 
study. BMC Cancer. 2019 Jan 17;19(1):82. doi: 10.1186/s12885-019-5279-z. PMID: 
30654794; PMCID: PMC6337797.

43-  Schroeder K, Saxton A, McDade J, Chao C, Masalu N, Chao C, Wechsler DS, 
Likonda B, Chao N. Pediatric Cancer in Northern Tanzania: Evaluation of Diagnosis, 
Treatment, and Outcomes. J Glob Oncol. 2018 Sep;4:1-10. doi: 
10.1200/JGO.2016.009027. Epub 2017 Jun 9. PMID: 30241177; PMCID: 
PMC6180837.

44-  Chubi, Mwanaheri, et al. "Childhood deprivation and Health related quality of life 
and associated factors among Pediatric cancer patients at National Hospital, 
Tanzania." medRxiv (2022): 2022-10.

45-  Maillie, Luke, et al. "The Tanzanian Pediatric Cancer Network: A comprehensive 
evaluation of the incidence of presenting patients and access to pediatric cancer care 
in Tanzania." Cancer Epidemiology, Biomarkers & Prevention 30.7_Supplement 
(2021): 101-101.

46-  World Health Organization. (2021). CureAll framework: WHO global initiative for 
childhood cancer: increasing access, advancing quality, saving lives. World Health 
Organization. https://apps.who.int/iris/handle/10665/347370

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 3, 2025. ; https://doi.org/10.1101/2025.01.28.25321242doi: medRxiv preprint 

https://apps.who.int/iris/handle/10665/347370
https://doi.org/10.1101/2025.01.28.25321242
http://creativecommons.org/licenses/by/4.0/


 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 3, 2025. ; https://doi.org/10.1101/2025.01.28.25321242doi: medRxiv preprint 

https://doi.org/10.1101/2025.01.28.25321242
http://creativecommons.org/licenses/by/4.0/

