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Abstract 

Data on childhood cancer mortality are scarce in Burkina Faso. We estimated pediatric cancer mortality and identified its 

associated factors at the Yalgado Ouédraogo University Hospital Center (CHUYO) in Ouagadougou (Burkina Faso). We 

conducted a retrospective cohort study of children under the age of 15 admitted for cancer and treated at CHUYO between March 

1, 2014, and December 31, 2017. The cumulative incidence of mortality and its associated factors were estimated with the risk of 

abandonment of treatment or follow-up as a competing risk. A total of 168 children/adolescents were included at a median age of 

7 years (interquartile range [IQR]: 4–10 years); 71% were boys. The median follow-up duration was 4.51 person-months (IQR: 

1.85-10.5). Burkitt lymphoma (77%) and retinoblastoma (21%) were the most common cancer. The majority of Burkitt 

lymphoma (90%) were diagnosed at stage 3/4; the abdominal (58%) and maxillofacial (23%) locations were the most common. 

All children/adolescents received chemotherapy and 10% received chemotherapy and surgery. No patients received 

radiotherapy. During follow-up, overall mortality was 46%, and the risk of abandonment was 39%. The cumulative incidence of 

mortality was 30, 43, and 45 per 100 person-months at 6, 12, and 24 months, respectively. In multivariate analysis, male gender 

(adjusted sub hazard ratio [aSHR]: 2.20; 95%CI: 1.13-4.27), abdominal localization (aSHR: 2.68; 95%CI: 1.24-5.78), 

maxillofacial and abdominal localization (aSHR: 3.39; 95%CI: 1.42-8.09) increased significantly the risk of death among 

children and adolescent treated for Burkitt lymphoma. Early diagnosis and improved access to treatment are essential for better 

survival rates among children and adolescents with cancer in Burkina Faso. 
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1. Introduction 

According to the Lancet Oncology Commission, there will 

be 13.7 million new cases of childhood cancer globally be-

tween 2020 and 2050. Among them, 6.1 million (44.9%) of 

these children will be undiagnosed and 11.1 million children 

will die from cancer if no additional investments are made to 

improve access to health-care services or childhood cancer 

treatment. Of this total, 9.3 million children (84.1%) will be in 

low-income and lower-middle-income countries [1, 2]. Thus, 

the childhood cancer burden is disproportionally concentrated 

in low- and middle-income countries (LMICs). In these set-

tings, inadequate health-care infrastructure and service de-

livery capabilities, limited access to quality medicines, an 

inadequate multidisciplinary health workforce, low quality of 

care, adverse socioeconomic environments, cultural and ed-

ucational barriers, and a low level of awareness result in 

missed diagnosis, delayed diagnosis, underdiagnosis, and 

suboptimal care of childhood cancer [2–5]. Consequently, in 

LMICs, childhood cancer survival rates are thought not to 

exceed 30%, compared to around 80% in high-income coun-

tries [6, 7]. In light of these disparities and high mortality in 

LMICS, specially in Sub-Saharan Africa, in 2018 the World 

Health Organization (WHO) launched the Global Initiative 

for Childhood Cancer (GICC), with the goal of attaining at 

least 60% cancer survival for children worldwide by the year 

2030 [8]. 

In Africa, and particularly in Burkina Faso, childhood 

cancers, once considered rare, are now emerging due to im-

provement in diagnostic capabilities, contributing to an in-

crease in children mortality [9]. Nephroblastoma, retinoblas-

toma, and Burkitt's lymphoma are the most common cancers 

in Africa [10]. Despite being highly curable, the estimates of 

5-year net survival among diagnosed childhood cancer cases 

in Africa were only 19% in southern Africa and 8% in both 

eastern and western Africa [6]. To address this high mortality 

rate, diverse initiatives emerged in recent decades in Africa. 

In 2005, Burkina Faso joined the Franco-African Pediatric 

Oncology Group (GFAOP) created in 2002 to support African 

countries in the treatment of childhood cancer [10]. Mem-

bership of the GFAOP has led to improvements in the treat-

ment of childhood cancers in Burkina Faso [11]. However, 

childhood cancer data remains scare. 

Since the launch of the GICC, few countries have reported 

baseline data of survival for the childhood cancer. In Africa, 

the survival rates were between 26.9% to 77.9% for nephro-

blastoma, between 23% to 100% for retinoblastoma, 45% to 

95% for Hodgkin lymphoma and 28% to 76% for Burkitt 

lymphoma [12]. In Malawi, among 264 children with cancer 

treated, 52% were alive without evidence of disease [13]. 

There has been little research in childhood cancer treatment 

outcomes in Burkina Faso. The objective of this study was to 

estimate the mortality and to identify factors associated with 

mortality in children and adolescents diagnosed and treated 

for pediatric cancer in Ouagadougou (Burkina Faso). 

2. Methods 

2.1. Study Design, Setting and Participant 

We conducted a retrospective cohort study of chil-

dren/adolescents under the age of 15 diagnosed and treated for 

childhood cancer between January 1, 2014, and December 31, 

2017, at the Yalgado Ouédraogo University Hospital Center 

in Ouagadougou (Burkina Faso). 

CHUYO is one of four referral hospitals in Burkina Faso. It 

comprises 10 departments, including Pediatrics. The Pediat-

rics Department had five units including the pediatric oncol-

ogy unit. The pediatric oncology unit had six inpatient rooms 

with a capacity of 28 beds. Patient care was provided by two 

pediatricians, assisted by doctors specializing in pediatrics, 

nurses, and medical interns. 

As part of the GFAOP initiative, which targets the five 

main curable childhood cancers in Africa, three cancers are 

treated at CHUYO (Burkitt lymphoma, Hodgkin lymphoma, 

and retinoblastoma) and two at CHU Charles De Gaulle 

(Acute Lymphoblastic Leukemia and nephroblastoma). In 

addition to these cancers, these centers also treat other types 

of childhood cancer. Cancer drugs are provided by the 

GFAOP. For drugs that are unavailable, parents must con-

tribute financially to the care of their children. Treatment is 

organized in the form of cures. Between cures, patients are 

often allowed to leave temporarily and return for their next 

cure. At the end of treatment, regular scheduled appointments 

allow for monitoring of the cancer's progression. 

All children aged 0 to 15 years who were admitted and 

treated in the pediatric oncology unit of the CHUYO for 

cancer between January 1, 2014, and December 31, 2017 were 

eligible for this study. Children whose clinical records were 

insufficiently detailed and therefore unusable were not in-

cluded. 

2.2. Study Variables 

Study variables were extracted in children/adolescent rec-

ord. We extracted sociodemographic data (child/adolescent 

age, gender, country of residence, place of residence, care-

giver’s occupation), type of cancer, stage of the cancer, cancer 

localization, cancer treatment data (date of the cancer diag-

nosis, date of the cancer treatment), type of treatment (chem-

otherapy, radiotherapy, surgery), and treatment outcomes 

(alive, deceased, and abandonment). 

2.3. Statistical Analysis 

Categorical variables were described using frequencies and 

percentages, and comparisons between groups were per-

formed using the chi-square test or Fisher’s exact test, as 

appropriate. Continuous variables were summarized using 

medians and interquartile ranges (IQR), and group compari-

sons were performed using the Wilcoxon rank-sum test. 
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The incidence of death was estimated for 100 per-

son-months with it 95% confidence interval (95%CI). Fol-

low-up time was calculated from the date of treatment to the 

date of last medical visit for those alive, death or abandon-

ment. The date of entry into the cohort was the date of diag-

nosis confirmed by the medical report. Outcome at end of 

follow-up was categorized as: alive (complete or partial re-

mission of cancer), treatment abandonment, and death re-

ported in medical record or reported by parents. The aban-

donment was defined as discharged against medical advice, or 

patients discharged with medical advice and not seen at fol-

low-up by December 31, 2018. The end date of follow-up was 

December 31, 2018. 

In this analysis, the outcome of interest was death, which 

was analyzed in competition with “abandonment”. Patients 

who were alive at the end of treatment, or abandoned the 

treatment were censored at the date of discharge or last con-

tact. To identify predictors of mortality for children and ado-

lescents treated for Burkitt Lymphoma, we used a competing 

risk survival model based on the Fine and Gray subdistribu-

tion hazard method [15]. In univariable analysis, variables 

associated with death at the 20% threshold were retained for 

multivariable analysis. A backward stepwise selection strat-

egy was applied to identify independent predictors of mortal-

ity at the 5% significance level in the multivariable analysis. 

All analyses were performed using SAS 9.4 (SAS Institute 

Inc., Cary, NC, USA). 

2.4. Ethical Considerations 

This study used data collected for clinical purposes and 

public health surveillance. Because of a legitimate public 

health purpose, the ethical approval and the informed consent 

was not required for this study. To assure the anonymity, we 

did not collect patient’s name; we used a unique identifier. 

3. Results 

Between January 1, 2014, and December 31, 2017, 510 

children and adolescents were diagnosed with cancer and 

admitted in CHUYO pediatric oncology unit. Of these, 335 

(66%) untreated or with unusable medical record and 7 (1%) 

whom received only palliative treatment were not included in 

this analysis. Overall, 168 (34%) received cancer treatment 

and were enrolled in the study. The majority of chil-

dren/adolescents were male (71%, 120/168). (Figure 1) 

 
Figure 1. Flow chart of the inclusion process of children and adolescent with cancer eligible for this study (Ouagadougou, January 1, 2014, 

and December 31, 2017). 

3.1. Sociodemographic and Clinical 

Characteristics 

The median age of participants was 7 years (IQR: 4–10 

years). The majority of the participants came from rural area 

(81%). Theirs parents were mostly farmers/breeder for the 

fathers and housewives for the mothers. These sociodemo-

graphic characteristics did not differ significantly between the 

genders. (Table 1) 

The most common childhood cancers were Burkitt lym-

phoma (77%) and retinoblastoma (21%). Most of the Burkitt 

Lymphoma were diagnosed at stage 3 (57%) or stage 4 (41%). 

The proportion stage 3 or 4 Burkitt Lymphoma cancer were 

significantly greater for male compared to female (p=0.04). 

The two cases of neuroblastoma and the case of Hodgkin 

lymphoma were at stage 2. The Burkitt lymphoma were lo-

calized mostly in the abdomen (58%). All children and ado-

lescents were treated by chemotherapy. In addition, 10% were 

treated by surgery. No children/adolescents were treated with 

radiotherapy. These later characteristics did not differ signif-

icantly between the gender. (Table 1) 
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Table 1. Sociodemographic and clinical characteristics of children and adolescents treated for childhood cancer at the Yalgado Ouédraogo 

University Hospital Center in Ouagadougou, from January 1, 2014, and December 31, 2017, according to gender. 

 

Gender TOTAL 

Female 

Frequency (%) 

Male 

Frequency (%) 
p Frequency (%) 

Age in years   0,92  

[0-5[ 15 (31,3) 35 (29,2)  50 (29,8) 

[5-10[ 20 (41,7) 49 (40,8)  69 (41,1) 

[10-15] 13 (27,1) 36 (30,0)  49 (29,2) 

Father's occupation   0,26  

Farmer/Breeder 36 (75,0) 99 (82,5)  135 (80,4) 

Other 12 (25,0) 21 (17,5)  33 (19,6) 

Mother's occupation   0,32  

Housewife 46 (95,8) 118 (98,3)  164 (97,6) 

Other 2 (4,2) 2 (1,7)  4 (2,4) 

Country of residence   1  

Burkina Faso 43 (89,6) 108 (90,0)  151 (89,9) 

Côte d’Ivoire 5 (10,4) 12 (10,0)  17 (10,1) 

Aera of residence   0,09  

Rural 35 (72,9) 101 (84,2)  136 (81,0) 

Urbain 13 (27,1) 19 (15,8)  32 (19,0) 

Type of cancer   0,15  

Burkitt lymphoma 37 (77,1) 93 (77,5)  130 (77,4) 

Hodgkin lymphoma - 1 (0,8)  1 (0,6) 

Neuroblastoma 2 (4,2) -  2 (1,2) 

Retinoblastoma 9 (18,8) 26 (21,7)  35 (20,8) 

Stage of Burkitt lymphoma   0.04  

Stage 2 2 (15.4) 11 (84.6)  13 (10.0) 

Stage 3 28 (36.8) 48 (63.2)  76 (56.5) 

Stage 4 7 (17.1) 34 (82.9)  41 (41.5) 

Localization of Burkitt lymphoma   0.11  

Abdominal 25 (32.9) 51 (67.1)  76 (58.5) 

Maxillo-facial 4 (13.3) 26 (86.7)  30 (23.1) 

Maxillo-facial and abdominal 8 (33.3) 16 (66.7)  24 (18.4) 

Chemotherapy 48 (100) 120 (100)  168 (100) 

Surgery 5 (10,4) 12 (10,0)  17 (10,1) 

3.2. Mortality Rate and Its Associated Factors 

Over the study period, 77 (45.8%) deceased, 66 (39.3%) abandoned and 25 (14.9%) were alive (22 in complete and 3 in partial 
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remission). The cumulative incidence of mortality did not differ according to cancer type. (Table 2) 

Table 2. Treatment outcomes among children and adolescents treated for childhood cancer at the Yalgado Ouédraogo University Hospital 

Center in Ouagadougou, from January 1, 2014, and December 31, 2017, according to cancer type. 

 
Alive 

Frequency (%) 

Deceased 

Frequency (%) 

Abandonment 

Frequency (%) 
p-value Total 

Type of cancer    0.64  

Burkitt lymphoma 18 (13.9) 61 (46.9) 51 (39.2)  130 

Hodgkin lymphoma 0 (0.0) 0 (0.0) 1 (100.0)  1 

Neuroblastoma 0 (0.0) 2 (100.0) 0 (0.0)  2 

Retinoblastoma 7 (20.0) 14 (40.0) 14 (40.0)  35 

 

The total follow-up time for the 168 participants was 1745 

person-months. The median follow-up time was 4.51 per-

son-months (IQR: 1.85-10.5). The overall mortality rate was 

47 per 100 person-months (95%CI: 39 to 54 person-months). 

While the overall abandonment rate was 41 per 100 per-

son-months (95% CI: 32 to 49 person-months). (Figure 2) 

The mortality rate for Burkitt Lymphoma was 31 per 100 

person-months (95%CI: 23-38 person-months), 43 per-

son-months (95%CI: 34-51 person-months), 45 per-

son-months (95%CI: 36-54 person-months), 47 per-

son-months (95%CI: 38-55 person-months person-months) at 

6, 12, 24 and 60 months, respectively. The mortality rate for 

retinoblastoma was 25 per 100 person-months (95%CI: 12-41 

person-months), 37 person-months (95%CI: 21-53 per-

son-months), 41 person-months (95%CI: 24-57 per-

son-months), at 6, 12, 24 and 36 months, respectively. 

 
Figure 2. Cumulative incidence of death (panel A) and abandonment (panel B) of children and adolescents treated for childhood cancer at the 

Yalgado Ouédraogo University Hospital Center in Ouagadougou, from January 1, 2014, and December 31, 2017. 
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In the multivariable competing risks model, gender and 

cancer localization were independently associated with the 

risk of death among children and adolescent treated for Bur-

kitt lymphoma. Compared with female, male had a signifi-

cantly higher risk of mortality (adjusted sub hazard ratio 

[aSHR]: 2.20; 95% CI: 1.13-4.27). Compared with those with 

maxillo-facial cancer, the abdominal (aSHR: 2.68 ; 95%CI: 

1.24-5.78) and maxillo-facial localization (aSHR: 3.39; 

95%CI: 1.42-8.09) were associated with increased mortality 

risk. (Table 3) 

Table 3. Factors associated with mortality among children and adolescents treated for Burkitt Lymphoma at the Yalgado Ouédraogo Uni-

versity Hospital Center in Ouagadougou, from January 1, 2014, and December 31, 2017. (Univariable and multivariable competing risk 

regression analysis). 

 SHR IC95% p-value aSHR IC95% p-value 

Age in years   0.28    

[0-5[       

[5-10[ 1.30 0.65-2.62     

[10-15] 0.84 0.41-1.71     

Sexe   0.06   0,02 

Female    1   

Male 1.83 0.96-3.45  2.20 1.13-4.27  

Father's occupation   0.94    

Farmer/Breeder 1.02 0.50-2.10     

Other       

Country of residence   0.98    

Burkina Faso       

Côte d’Ivoire 0.99 0.42-2.31     

Place of residence   0.82    

Rural 1      

Urban 1.09 0.52-2.26     

Localization du cancer   0.04   0.02 

Maxillo-facial 1   1   

Abdominal 2.32 1.09-4.94  2.68 1.24-5.78  

Maxillo-facial et abdominal 2.79 1.18-6.62  3.39 1.42-8.09  

Stage of Burkitt lymphoma       

Stage 2 1  0.55    

Stage 3 1.60 0.53-4.78     

Stage 4 1.82 0.60-5.56     

SHR: sub hazard ratio; aSHR: adjusted sub hazard ratio; 95%CI: 95% interval confidence 

4. Discussion 

Our study aim was to estimate the survival and to identify 

factors associated with mortality in children and adolescents 

diagnosed and treated for childhood cancer in Ouagadougou 

(Burkina Faso). The main cancers diagnosed and treated was 

Burkitt lymphoma (74%) and retinoblastoma (21%). Our 

results highlight a high rate of mortality estimated at 47 per 

100 person-months. In addition, we report a high rate of 
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treatment and follow-up abandonment estimated at 41 per 100 

person-months. This high mortality was associated with 

gender and cancer localization for Burkitt lymphoma. 

Burkitt lymphoma and retinoblastoma were the most fre-

quent cancer among our study participants. Burkitt lymphoma 

is an aggressive, fast-growing cancer of the lymphatic system. 

It is highly associated with the Epstein-Barr virus (EBV) and 

endemic malaria, which explains its high prevalence in our 

setting [14, 15]. Retinoblastoma, the most common primary 

intraocular malignancy in children, burden is also dispropor-

tionately high in Africa. In fact, several African studies report 

a higher incidence of these two cancers in the pediatric on-

cologic units [16, 17]. However, it is important to note that the 

actual incidence of these cancers is underestimated in our 

context. In our study many patients diagnosed had not been 

treated and several medical records were incomplete. Several 

barriers hinder the accurate estimation of the childhood cancer 

in our context. Burkina Faso lacks mandatory nationwide 

cancer registration systems. In addition, for poor populations 

disproportionally affected by these cancers as reported by our 

data, healthcare could be inaccessible because of poverty, 

long distances to specialized centers, and high treatment costs 

[18]. Others barriers are cultural beliefs and stigma sur-

rounding cancers. These later can lead families to seek tradi-

tional healers first, thus delaying modern medical diagnosis 

until the disease is very advanced [19, 20]. It is essential to 

invest in the development of cancer registries in Burkina Faso 

that incorporate childhood cancers. These data and evidence 

are important for guiding country priorities and actions to 

address childhood cancers [2]. 

In our study, a high proportion of children/adolescent with 

cancer have advanced disease at presentation. They were 

most often at stage 3 and 4. The proportion of stage 3 or 4 

was greater for males compared to female. This late 

presentation already reported in previous study [20, 21], is 

related to barriers to healthcare presented above. Most 

childhood cancers are very aggressive and develop rapidly. 

This late presentation could also be explained by the thera-

peutic errancy related to inadequate awareness of cancer by 

front-line health-care workers, understaffing of primary 

health facilities, and lack of referral mechanisms [21, 22]. 

The consequence of this late presentation is a high mortality 

reported in our study, which included cancers that are cura-

ble if treated early. In fact, in this cohort, after a median 

follow-up time of 4.51 person-months, the mortality rate was 

47 per 100 person-months. While the overall abandonment 

rate was 41 per 100 person-months. This low rate of survival 

was previously reported in West Africa [23]. Specifically, 

the mortality rate for Burkitt Lymphoma was 47 per-

son-months at 60 months. That of retinoblastoma was 41 

person-months at 36 months. These survival rates remain 

significantly lower than the GICC goal of at least 60% 

cancer survival the overall survival. It is also lower than the 

rate of 42 to 60% reported by the GFAOP, in South Africa, 

Uganda, and in Malawi [13, 24–26]. To reduce this high 

mortality, it is urgent to promote equity of access in 

healthcare in sub-Saharan Africa, particularly in Burkina 

Faso. A universal health coverage, incorporating cancer care 

into essential benefits packages and national health insur-

ance systems to reduce out-of-pocket expenditures for es-

sential therapies for citizens with cancer is a possible action 

to reduce this mortality [9]. 

Our study highlights a treatment abandonment as a big is-

sue for childhood cancer treatment in Burkina Faso. Aban-

donment of treatment is a socioeconomic issue as a medical 

one, and is often the result of various factors beyond the 

control of the patients and parents [27]. Treatment abandon-

ment contributes to the low survival rates. This high aban-

donment rates have been documented in previous study in 

Sub-Saharan Africa [28]. Cancer treatment abandonment 

underlying reasons include intolerable stigma, inability to pay 

for treatment, and high transport and accommodation costs 

[28]. The scale up of interventions addressing the financial, 

logistical, educational, and systemic barriers faced by families 

and health care workers could be an effective strategy to 

mitigate cancer treatment in Africa. 

Our results show that boys were at higher risk of mor-

tality compared with girls. This trend is observed in both 

incidence and mortality rates, with boys experiencing more 

cancer diagnoses at advanced stage and deaths in our study. 

This result is consistent with data from the literature 

showing that childhood cancer mortality is generally higher 

for boys than for girls [29]. These results could be ex-

plained by biological and genetical factors. Further re-

search is needed to study the genetic susceptibility in 

childhood cancer in sub-Saharan Africa. We also show that 

compared to maxilla-facial localization, abdominal local-

ization and maxillo-abdominal increased the risk of death 

among those with Burkitt lymphoma. The Burkitt lym-

phoma presentations in abdomen are frequently associated 

with high tumor burden and advanced disease. They can 

cause severe complications such as bowel obstruction, 

intussusception, perforation, or massive ascites, which 

constitute oncologic emergencies. In addition, a large ab-

dominal mass is a poor prognostic sign due to the high risk 

of tumor lysis syndrome during chemotherapy and the 

technical difficulty of completely resecting the tumor [30]. 

Our study has some limitations. Several patients were not 

included because they medical records were incomplete or 

they did not receive cancer treatment. This could lead to se-

lection bias resulting in an underestimation of cancer cases 

and mortality rates. In addition, we conduct this study only in 

CHUYO in Ouagadougou. Our participants are not repre-

sentative of children and adolescents with cancer in Burkina 

Faso. Despite these limitations, our study which used a robust 

design and analyzed the data by treating abandonment as an 

adverse event and by censoring cases at the time of aban-

donment is original and fills a gap in data on pediatric cancers 

in Burkina Faso. 
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5. Conclusion 

Our study reported a high rate of treatment and follow-up 

abandonment and a high rate of mortality among children and 

adolescent treated for cancer in the CHUYO in Ouagadougou 

(Burkina Faso). Interventions to enable parents to complete 

treatment and follow-up of their child and improved sup-

portive care are needed. Improvements in screening and 

treatment are also needed. All of this will contribute to a 

significant reduction in cancer-related infant mortality. 
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