
Journal of Clinical Pediatrics

Mortality Burden Among Egyptian Children And 
Adolescents With Cancer: A Bare-Knuckle Fight.

*Corresponding Author: Fatma Ebeid, Pediatric Hematology Oncology BMT Unit, Faculty of Medicine, Ain Shams University Cairo, Egypt, Tel: +2 01095569594. 
Email: dr.fatma_ebeid@yahoo.com
Received: 24-July-2025, Manuscript No. JOCP-5002 ; Editor Assigned: 26-July-2025 ; Reviewed: 19-Aug-2025, QC No. JOCP-5002 ; Published: 23-Aug-2025, 
DOI: 10.52338/jocp.2025.5002
Citation: Fatma Ebeid. Mortality Burden among Egyptian Children and Adolescents with Cancer: A Bare-Knuckle Fight. Journal of Clinical Pediatrics. 2025 
August; 12(1). doi: 10.52338/jocp.2025.5002.
Copyright © 2025 Fatma Ebeid. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

ISSN 2995-6560

Research Article

Nayera El Sherif1, Safa Sayed1, Asmaa Akl1, Salwa Mostafa1, Fatma Ebeid1*.
1Pediatric Hematology Oncology BMT Unit, Faculty of Medicine, Ain Shams University, Egypt.

Running head: Mortality among Egyptian Children with Cancer.

www.directivepublications.org

Abstract

Incidence rates of pediatric cancer tend to increase over the years, putting a burden on the healthcare system, particularly in low-middle-income 
countries (LMICs), which may be attributed to the mortality rates. We aimed to retrospectively evaluate the frequency of deaths among children 
diagnosed with cancer at Ain Shams Pediatric Oncology Unit in the last 10 years and to assess possible aetiology and risk factors of fatalities. 
A total of 500 children and adolescents with cancer were recruited, and data were collected and analyzed regarding the demographic, clinical, 
and disease characteristics and death-related features, timing, and possible causes. At the time of the study, the median (IQR) age was 4.25 
(2.5 – 8.0) years, with male predominance (54.4% vs 45.6%). 357 (71.5%) were alive and 143 (28.5%) were dead. Of the one hundred forty-three 
patients who died, 37 (25.4%) died within 30 days after diagnosis (early death), 88 (61.54%) had haematological malignancies, and 55 (38.46%) 
had solid tumours. The highest mortality was recorded among patients with acute lymphoblastic leukaemia (31.8%), followed by acute myeloid 
leukaemia. Moreover, early death was significantly higher among those with haematological malignancy (34.1%) than among patients with solid 
tumours (12.7%) (P=0.005).  The most common cause of death among patients with haematological malignancy was infection, while among 
those with solid tumours was the primary disease (P=0.003). We concluded that childhood cancer mortality is relatively better than previous 
published Egyptian studies, but lower than international figures in developed countries.
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INTRODUCTION

Children with cancer respond better to treatment, they have 
higher life expectancies, yet the adverse effects of their 
illnesses and treatment bring physical and mental morbidities 
[1]. The 5-year overall survival (OS) of childhood cancer is 
generally higher in high-income countries (HICs) compared to 
middle-income (MICs) and low-income countries (LICs) (80% 
vs 55% vs 40% respectively) [2]. Childhood cancer is a priority 
in Egypt due to the large numbers of children diagnosed 
each year, the rarity of centres providing optimal care, the 
insufficient resources, the delayed referral for diagnosis, and 
the treatment abandonment [3,4]; the 5-year OS of childhood 
and adolescent cancer in Egyptian Oncology centres was 
estimated to be around 40% [5,6].  
The causes of death varied markedly between different groups 
of primary cancer diagnosis and were highly dependent on the 
time passed since diagnosis [7], early death (ED) in children 

with cancer may be due to intracerebral haemorrhage and 
infections [8]. The highest risk of ED is seen in children with 
acute myeloid leukaemia (AML), infant acute lymphoblastic 
leukaemia (ALL), hepatoblastoma, and malignant brain 
tumours [9].
Our main goal in this work was to describe the frequency 
of deaths among children diagnosed with cancer in the last 
10 years and to detect causes and risk factors of deaths 
to improve both clinical and scientific activities to reduce 
mortality rates in our centre with the available resources.

MATERIALS AND METHODS

This retrospective record-based study describes data from 500 
children younger than 18 years old diagnosed with solid and 
haematological malignancies from the database of Pediatric 
Hematology Oncology and Bone Marrow Transplantation 
Department, from 1st September 2011 to 30th September 
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2021. The study was performed after getting the approval 
of the Institutional Ethical Committee (FMASU MS 29 / 2021). 
Owing to the study design, consent was waived. The collected 
data included the demographic characteristics (age at the 
time of diagnosis, gender, residency, socioeconomic status), 
the disease characteristics (diagnosis, initial presentation, 
risk stratification, presence of metastasis, staging, treatment 
modalities, [chemotherapy, radiotherapy, surgery, or 
hematopoietic stem cell transplant (HSCT)] and response, 
relapse, and salvage treatment. 
Data regarding death (time of death, either early or late, 
disease status at time of death, and cause of death, whether 
infection, primary disease or treatment-related mortality 
(TRM) or other causes). The TRM is defined as death not 
directly due to the cancer, which includes death from 
infection, bleeding, and organ dysfunction.  [10] Early death 
(ED) is defined as death within 30 days after diagnosis of the 
first neoplasm. [11] While non-early death is considered for 
patients who die after 30 days of diagnosis.
The OS was calculated from the date of diagnosis to date of 
death from any cause over the study period; living patients or 
patients lost to follow-up were censored on the last known 
alive date, while event-free survival (EFS) was calculated from 
the date of diagnosis to the date of the event (relapse death).

Statistical Analysis
Data was analysed using the Statistical Package for Social 
Science (IBM SPSS) version 23. The quantitative data were 
presented as median, inter-quartile range (IQR), and range 
due to non-parametric distribution. Qualitative variables were 
presented as numbers and percentages. The comparison 
between groups regarding qualitative data was performed 

using the Chi-square test and/or Fisher’s exact test when the 
expected count in any cell was less than 5.  The comparison 
between two independent groups with quantitative data and 
non-parametric distribution was made by using the Mann-
Whitney test. Kaplan-Meier analysis assessed the relation 
between OS and EFS and the other parameters studied using 
the Log-Rank Test. P-value was considered significant if less 
than 0.05.

RESULTS

Five hundred patients were enrolled, and their median age 
was (IQR) 4.25 (2.5 – 8.0) years, with male predominance 
(54.4%). Three hundred fifty-seven were alive at the time 
of the study, and 143 (28.5%) were dead; among them, 37 
(25.4%) died within 30 days after diagnosis (ED). 
Of the 143 patients who died, 88 had haematological 
malignancies and 55 had solid tumours; children with ALL had 
the highest mortality (31.8%), followed by AML, as illustrated 
in Table 1. Moreover, ED was higher among those with 
haematological than solid tumours (34.1% vs 12.7%, p=0.005).  
The percentage of patients who relapsed was higher among 
cancer children who died (P=0.00). There was a non-significant 
effect of age, gender, the residence when comparing those 
alive and those who died, whether early or non-early death 
(P>0.05). Infection was the most common cause of death 
among patients with haematological malignancy (55.7% 
vs 34.5%), while the primary disease was the main cause 
of death among those with solid tumours (54.5% vs 25%, 
P=0.003). The 5- and 10-year OS and EFS were 67.30% and 
66.90% respectively, and 72.3% and 71.7% respectively, as 
depicted in Figures 1 and 2. 
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Table 1. Mortality rate in different types of cancer of all studied patients with childhood malignancy over 10 years.

Diagnosis (n (%)) Total n=500 Total death n=143 Early death n=37 Non-early death n=106
Hematological malignancies

Acute lymphoblastic leukemia 159 (31.8) 52 (36.4%) 17 (45.9) 35 (33.0)

Acute myeloid leukemia 73 (14.6%) 28 (19.6%) 11 (29.7) 17 (16.0)

Hodgkin and non-Hodgkin 
lymphoma 

50 (10.0%) 8 (5.6%) 2 (5.4) 6 (5.7)

Solid Tumor 

Retinoblastoma 52 (10.4%) 9 (6.3%) 0 (0) 9 (8.5)

Neuroblastoma 51 (10.2%) 13 (9.1%) 2 (5.4) 11 (10.4)

Ewing sarcoma 17 (3.4%) 4 (2.8%) 1 (2.7) 3 (2.8)

Hepatoblastoma 7 (1.4) 3 (2.1%) 1 (2.7) 2 (1.9)

Osteosarcoma 6 (1.2%) 4 (2.8%) 0 (0) 4 (3.8)

Rhabdomyosarcoma 16 (3.2%) 7 (4.9%) 2 (5.4) 5 (4.7)

Wilms tumor 22 (4.4%) 5 (3.5%) 1 (2.7) 4 (3.8)

Brain tumors 47 (9.4%) 10 (7.0%) 0 (0) 10 (9.4)
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Figure 1. Comparison between patients with haematological childhood malignancy and those with solid tumours as regards 
the mean overall survival of the studied patients (in years).

Total N N of Events OS (years) 95% CI Log Rank test
Mean SE Lower Upper X2 P-value

Hematological malignancy 282 88 11.773 1.51 8.813 14.732 2.101 0.147
Solid tumors 218 55 7.317 0.307 6.714 7.919

Figure 2. Comparison between patients with haematological childhood malignancy and those with solid tumours as regards 
event-free survival.
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Total N N of Events PFS 95% CI Log Rank Test
Mean SE Lower Upper X2 P-value

Hematological malignancy 282 40 15.693 0.614 14.490 16.896
5.091 0.024

Solid tumors 218 49 7.252 0.334 6.598 7.906

Acute lymphoblastic leukaemia (ALL)
Table 2 illustrates insight around death in children with ALL; relapsed ALL patients who received ALL-REZ BFM 2002 as salvage 
treatment showed a higher percentage of death compared to those who received FLAG or FLAG-IDA protocols (P=0.002). ALL 
children who died early and those who died late had a comparable frequency of cardiac and CNS complications as well as fungal 
infections (P=0.864, P=0.186, and P=0.442, respectively). Most ALL patients who had ED died before the end of induction (P=0.000). 
Infection was by far the most common cause of death in ALL patients who died early as well as those who died late (P=0.019).

Table 2. Comparison between living and dead acute lymphoblastic leukaemia (ALL) patients and those who died early and 
those who died late.

Variable n (%) Alive 
n= 107

Dead
n= 52

P-value Early death
n= 17

Non-early death
n= 35

P-value

Flow cytometry (ALL) 
Pre B ALL
T.cell ALL

91 (85.0%)
16 (15.0%)

42 (80.8)
10 (19.2)

0.494 11 (64.7%)
6 (35.3%)

31 (88.6%)
4 (11.4%)

0.041

Cytogenetic test (n%)
Favourable
Unfavorable
No identified cytogenetics 

 
4 (3.7%)
6 (5.6%)

97 (90.7%)

5 (9.6)
5 (9.6)

42 (80.8)

0.188 0 (0.0%)
2 (11.8%)

15 (88.2%)

5 (14.3%)
3 (8.6%)

27 (77.1%)

0.256

Protocol of treatment (n%)
Total XV
CCG-1991 protocol

62 (57.9%)
45 (42.1%)

39 (75.0%)
13 (25.0%)

0.036 16 (94.1%)
1 (5.9%)

23 (65.7%)
12 (34.3%)

0.026

Sub-classification of CCG (n%)
Low risk
Standard risk
High risk

0 (0.0%)
25 (55.6%)
20 (44.4%)

0 (0.0%)
6 (46.2%)
7 (53.8%)

0.549 1 (100.0%)
0 (0.0%)
0 (0.0%)

5 (41.7%)
0 (0.0%)

7 (58.3%)

0.261

Sub-classification of total xv 
Standard risk
Low risk
High risk

29 (46.8%)
28 (45.2%)

5 (8.1%)

17 (45.9)
14 (37.8)
6 (16.2)

0.431 6 (40.0%)
5 (33.3%)
4 (26.7%)

11 (50.0%)
9 (40.9%)
2 (9.1%)

0.363

Response to chemotherapy at day14 
No evaluation**
Not in remission
Remission

0 (0.0%)
31 (29.0%)
76 (71.0%)

15 (28.8%)
8 (15.4%)

29 (55.8%)

0.000 13 (76.5%)
1 (5.9%)

3 (17.6%)

0 (0.0%)
7 (20.0%)

28 (80.0%)

0.000

Response to chemotherapy at the 
end of induction 

No evaluation**
Not in remission
Remission

0 (0.0%)
0 (0.0%)

107 (100.0%)

17 (32.7)
0 (0.0)

35 (67.3)

0.000 17(100.0)
0 (0.0%)
0 (0.0%)

0 (0.0%)
0 (0.0%)

35(100.0)

0.000

Relapse (n%) 4 (3.7%) 12 (23.1%) 0.000 0 (0) 12 (100) NA

Type of relapse (n%)
Medullary relapse
Extra medullary relapse
Both

4 (100.0%)
0 (0.0%)
0 (0.0%)

8 (66.7%)
1 (8.3%)

3 (25.0%)

0.411
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Time of relapse 
Early relapse
Late relapse

0 (0.0%)
4 (100.0%)

8 (66.7%)
4 (33.3%)

0.021

Protocol of relapse (n%)
ALL-REZ BFM 2002
FLAG-ida protocol
FLAG protocol

4 (3.7%)
0 (0.0%)
0 (0.0%)

6 (11.5%)
2 (3.8%)
3 (5.8%)

0.002

Disease status at time of death
Before the end of induction 
Remission 
Relapse 
Not in remission

13 (76.5%)
2 (11.8%)
0 (0.0%)

2 (11.8%)

4 (11.4%)
18 (51.4%)
13 (37.1%)

0 (0.0%)

0.000
0.006
0.004
0.039

Causes of death (n%)
Infection
Primary malignancy
Treatment related death
Other causes***

15 (88.2%)
0 (0.0%)

2 (11.8%)
0 (0.0%)

16 (45.7%)
10 (28.6%)
6 (17.1%)
3 (8.6%)

0.019

**no evaluation: patients died before evaluation

Acute myeloid leukemia (AML)
The percentage of deaths was significantly higher among AML patients who received the MRC12-based protocol compared 
to those who received the 3+7 protocol (P=0.000), as illustrated in Table 3. M5 and M7 AML patients represented the highest 
percentage among dead AML patients (P=0.048). Most AML patients who died early did not get the chance to have an evaluation 
done after the 2nd cycle of induction (P=0.000). 

Table 3. Comparison between living and dead and early and non-early death among acute myeloid leukaemia (AML) patients 
as regards studied characteristics.

Death

P-value

Time of death

P-valueAlive Dead Early death Non-early 
death

No.= 45 No.= 28 No. = 11 No.= 17

Age (years)
Median (IQR)
Range

5 (2.8 – 10)
0.25 – 15

4.5 (2 – 9)
1 – 15

0.982 2 (2 – 5)
1 – 11

6 (3.5 – 12)
1.5 – 15

0.040

Gender (n%)
Female
Male

21 (46.7%)
24 (53.3%)

19 (67.9%)
9 (32.1%)

0.077 7 (63.6%)
4 (36.4%)

12 (70.6%)
5 (29.4%)

0.700

Subclassification (n%)
Low risk
Standard risk
High risk

14 (31.1%)
23 (51.1%)
8 (17.8%)

7 (25.0%)
15 (53.6%)
6 (21.4%)

0.834 3 (27.3%)
6 (54.5%)
2 (18.2%)

4 (23.5%)
9 (52.9%)
4 (23.5%)

0.937

Cytogenetic test (n%)
Favourable
Unfavorable
No identified cytogenetics 
Down syndrome

16 (35.6%)
1 (2.2%)

24 (53.3%)
4 (8.9%)

6 (21.4%)
5 (17.9%)

15 (53.6%)
2 (7.1%)

0.096 2 (18.2%)
1 (9.1%)

8 (72.7%)
0 (0.0%)

4 (23.5%)
4 (23.5%)
7 (41.2%)
2 (11.8%)

0.333
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Flow cytometry (AML) (n%)
M1
M2
M3
M4
M5
M7

6 (13.3%)
14 (31.1%)
8 (17.8%)
5 (11.1%)
9 (20.0%)
5 (11.1%)

2 (7.1%)
3 (10.7%)
3 (10.7%)
1 (3.6%)

10 (35.7%)
9 (32.1%)

0.048 2 (18.2%)
1 (9.1%)

2 (18.2%)
1 (9.1%)

3 (27.3%)
2 (18.2%)

0 (0.0%)
2 (11.8%)
1 (5.9%)
0 (0.0%)

7 (41.2%)
7 (41.2%)

0.214

Protocol of treatment (n%)
MRC12 based protocol
3+7 protocol

13 (28.9%)
32 (71.1%)

22 (78.6%)
6 (21.4%)

0.000 10 (90.9%)
1 (9.1%)

12 (70.6%)
5 (29.4%)

0.201

Response to chemo after 2nd cycle 
of induction (n%)

No evaluation***
Not in remission
Remission

0 (0.0%)
10 (22.2%)
35 (77.8%)

9 (32.1%)
2 (7.1%)

17 (60.7%)

0.000 9 (81.8%)
2 (18.2%)
0 (0.0%)

0 (0.0%)
0 (0.0%)

17 (100.0%)

0.000

Relapse (n%) 11 (24.4%) 6 (21.4%) 0.767 0 (0) 6(100) NA

Protocol of relapse(n%)
FLAG-ida protocol
FLAG protocol

8 (17.8%)
3 (6.7%)

5 (17.9%)
1 (3.6%)

0.851

Cardiac complication (n%) 1 (9.1%) 4 (23.5%) 0.330

CNS complication (n%) 1 (9.1%) 3 (17.6%) 0.527

Disease status at time of death (n%)
Before the end of Induction (n%)
Remission (n%)
Relapse (n%)
Not in remission (n%)

9 (81.8%)
0 (0.0%)
0 (0.0%)

2 (18.2%)

0 (0.0%)
11 (64.7%)
6 (35.3%)
0 (0.0%)

0.001
0.001
0.026
0.068

Causes of death (n%)
Infection
Primary malignancy
Treatment-related death

9 (81.8%)
2 (18.2%)
0 (0.0%)

7 (41.2%)
6 (35.3%)
4 (23.5%)

0.074

***no evaluation: as patients died before evaluation.
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Hodgkin (HL) and non-Hodgkin lymphoma (NHL)
Two out of 20 HL were males, stage 4, treated with the ABVD 
protocol, died late, had complete responses after the 2nd cycle 
of chemotherapy, one patient died in relapse, and the other 
one in remission; their death was TRM. Six NHL patients died; 
their median age was 3.5 years, and all were males. Three 
patients had Burkitt’s lymphoma, two had T-cell lymphoblastic 
lymphoma, and one had large B-cell lymphoma. Four were 
stage III, one was stage II, and another was stage IV. Three 
patients died in relapse; one patient died in remission, and 
two patients died early before evaluation. Two patients died 
of infection, two of progressive disease, and two due to 
treatment-related death. One patient died after autologous 
HSCT.

Solid Tumors
Seven children with brain tumours died in remission, and 
three died in relapse; their deaths were due to infection 

(n=4), TRM (n=3), primary disease (n=3), and autologous HSCT 
rescue for relapse (n=1), with a higher percentage of deaths 
among patients with WHO grade 4, and those with metastasis  
(P=0.034, P=0.002, respectively). 
Twelve of 13 patients with neuroblastoma who died were high 
risk, and one was low risk; 10 underwent HSCT rescue. Deaths 
causes were primary malignancy (n=7), TRM (n=2), infection 
(n=1), and sudden death (n=1); with a higher rate among older 
children (p=0.029), those with N-myc amplification (P=0.013), 
those unable to have complete resection of the tumour 
(P=0.026), and those who relapsed (P=0.003). 
Five out 9 patients with retinoblastoma who died had 
extraocular disease with extension to optic nerve (stage 
4b (n=3) and stage 2-3 (n=2)) and four had intraocular 
retinoblastoma (intraocular with high-risk features (n=2), 
unilateral group E (n=1), bilateral group E and group B (n=1)). 
Five patients died of infection and four of primary malignancy. 
There was no significant effect on survival as regards laterality, 
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grouping, response to chemotherapy, the use of radiotherapy, 
the occurrence of relapses, and enucleation. 
3 of 4 Ewing sarcoma patients who died were stage 4 (high 
risk), and one was stage 3 (standard risk); their main cause 
of death was the primary disease (n=3) and TRM (n=1). 3 of 
4 osteosarcoma patients who died had metastasis and were 
classified as high-risk osteosarcoma, and one was standard 
risk; their main cause of death was TRM (n=3).
3 of 7 patients with rhabdomyosarcoma died were high-risk, 
three were intermediate, and one was low-risk, with the cause 
of death infection (n=3), primary malignancy (n=3), and TRM 
(n=1).  Five Wilms tumour patients died; two were in stage 
4 and had metastasis, two were stage 3, and one was stage 
1; their deaths were due to infection (n=2), primary disease 
(n=2) and pulmonary embolism (n=1). 2 of 3 patients with 
hepatoblastoma died had mixed epithelial and mesenchymal 
without teratoid features and were pretext IV, and one had 
mixed epithelial and was pretext II. One underwent total 
resection, and another had radiotherapy.

DISCUSSION

Cancer care for all ages has become a global focus to improve 
outcomes for children and adolescents diagnosed with cancer 
worldwide [12]. The expected childhood cancer survival rate 
now exceeds 80% in countries such as the United States [13]. 
In our study, the 5- and 10-year OS of the studied childhood 
cancer were 67.30% and 66.90% respectively, while the 5- and 
10-year EFS were 72.3% and 71.7% respectively. Similarly, 
Leong et al. [14] stated that the OS 5-year and 10-year rates 
for all childhood cancers combined were 70.0% and 68.8%, 
respectively. However, González García et al. [15] reported a 
higher five-year OS (84%). Ibrahim and colleagues [16] reported 
a lower OS rate (40%).  
In the Eastern Mediterranean region (EMR), leukaemia was 
the leading cause of cancer death in all related countries, 
comparable with worldwide estimates and most WHO 
regions. Moreover, brain tumours were the second leading 
cause of death in most EMR countries [17].  These disparities 
may be caused by multiple factors, with a country’s economic 
status being one contributor and the recent advances in 
pediatric oncology care [18]. In our cohort, the highest 
mortality was seen in ALL patients (31.8%), followed by AML 
(14.6%), then retinoblastoma (10.4%) and other; also we 
did not find a significant difference between children with 
haematological and solid tumours as regards the mean 
OS and EFS, although the percentage of childhood cancer 
patients who died early were significantly higher among those 
with hematological malignancy (34.1% vs12.7). Our findings 
are partially in line with Soliman et al. [6] who included 15,779 
children with cancer across Egypt and showed that death 
is more prevalent among ALL (27.6%), CNS (16.9%) tumors, 

lymphomas (15.4%) and neuroblastoma (10%).  Also, de 
Oliveira et al [19] illustrated that cases of leukemia (23.3%) 
were by far the most common cancer, followed by CNS 
tumors (16.9 %), and lymphoma (14.8 %). Infections are still 
an important cause of mortality in pediatric cancer patients 
[20], with mortality rates ranging from 8% to as high as 41% 
[21]. The main cause of death in our patients was an infection 
in haematological malignancies, highlighting the continuous 
need for strict infection control measures and hospital-based 
antibiotic surveillance programs.  In contrast, Loeffen et al. 
[22] reported that TRM accounted for 56.3% of children with a 
haematological malignancy. 
ALL Patients treated by the total XV protocol showed a higher 
frequency of death than those treated by the CCG protocol, 
this could be attributed to the greater intensity and toxicity 
related to TXV protocol, leading to a higher rate of TRM 
with different drug-induced toxicities in addition to a higher 
liability to different infectious complications attributed to 
prolonged immunosuppression. Furthermore, we observed 
higher mortality among ALL patients with CNS involvement 
(11.5%). In line with the current study results, Al-Hadad et 
al. [23] study in Iraq reported early deaths occurred in 6%-
10% of ALL children, and Shakibazad and Bordbar [24] found 
a cumulative early mortality rate of about 4.6%.  Similarly, 
Noroozi et al. [25] reported that CNS involvement in ALL had 
a poorer prognosis. However, among the living group, the 
percentage of patients who went into remission at day 14 and 
at the end of induction was significantly higher than those 
who died. In an Egyptian study, among 200 children with 
ALL, the induction-related deaths were 23%; a large majority 
of these deaths occurred at the early stages of the second 
re-induction, with a median survival duration of 4.5 months. 
Deaths were mainly due to infection-related events such as 
pneumonia, sepsis, or disease progression  [26]. Indeed, the 
main cause of early death among our patients with ALL was 
infection (88.2%), while TRM occurred in 11.8% of patients 
who died early and 17.1% of non-early deaths. However, 
Hafez et al. [27] mentioned that TRM was responsible for the 
majority (90%) of early deaths in their cohort, and only 7% 
were disease-related. Bayoumi, [28] in the National Cancer 
Institute, Egypt, reported that infection-related mortality 
was in 39% of deaths, and mortality from gram-negative 
bacteremia was 29.9%. 
In developed countries, recent advances have increased 
long-term survival rates to up to 65% for children with AML. 
However, those in LMICs have not benefited from these 
advances and continue to have survival rates lower than 
40%  [29]. In this study, AML was the second most common 
cause of mortality (19.6%), the main cause was infection, and 
TRM was reported only in non-early death in about 23.5% of 
the cases. Variable values for ED among AML patients were 
reported as 43% [27] and 11.8%  [29]. In addition, Morais et 
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al. [30] reported that infection was the major cause of death 
in AML among (43%) and disease progression among (42%). 
Hodgkin lymphoma (HL) has a good prognosis [31] and 
reported a low mortality in the present study, which is 
consistent with a previous Egyptian study that reported OS was 
96.6% % [32]. NHL’s prognosis has improved steadily over the 
last two decades, with OS reaching up to 80 – 90%; however, 
outcomes are still inferior in LMICs. [33]. Our study revealed 6 
deaths in NHL (20%); two of them died early due to infection 
and TRM.  Mortality rate ranged from 19.7% mainly due to 
sepsis (47.8%) [33] to as low as 2.8%  [34] with no early deaths. 
The best chance of cure lies in the initial diagnosis of childhood 
solid cancer, as well as the treatment of progression or 
recurrence. Nevertheless, 20%–40% of patients succumb 
to the disease [35]. Attempts have been made to improve 
the prognosis [36], but progress is lagging, probably due 
to the small number of patients, diversity of tumour types, 
and limited resources [37]. Neuroblastoma had numerous 
biological and genetic markers identified as prognostic 
markers  [38]. In our study, the bad prognostic factors 
were older age, cases related to N-myc amplification, then 
relapses, and post-HSCT rescue. In LMICs, the life expectancy 
of retinoblastoma patients is still very low at 30% compared 
to >95% in HICs, with the main goals of HICs being to save the 
eye and maintain the best vision, while treatment in LMICs 
is still aimed at reducing mortality [39]. Regarding the global 
retinoblastoma outcome study, the mortality rate was 12.8%; 
90.9% of deaths were from retinoblastoma itself [40].

CONCLUSION

Our study emphasises the need for a joint Egyptian pediatric 
cancer registry including all centres in Egypt, allowing a 
better insight into the actual death rate in childhood cancer 
and assessing possible causes with the development and 
implementation of national protocols to reduce mortality 
from cancer in paediatrics.
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