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    Abstract 

Background: Febrile neutropenia (FN) is frequently arises because of bone marrow suppression 

caused by chemotherapy or radiotherapy. However, information regarding clinical characteristics, 

associated factors and treatment outcomes of pediatric cancer patients in Ethiopia is scarce. 

Objective: To assess clinical characteristics, associated factors and treatment outcomes of pediatric 

cancers among pediatric cancer patients who received chemotherapy at pediatric 

hematology/oncology ward, of Jimma Medical Center, Ethiopia. 

Methods: A retrospective cohort study design was conducted. All children who received cancer 

chemotherapy between August 2017 and January 2022 were included. Data was checked and entered 

into Epi-data version 4.6 and exported to SPSS version 26.0 for statistical analysis. Descriptive 

statistics was used to describe the findings. Bivariate and multivariate logistic regression was 

performed to determine the factors associated with endpoints. The effect size was reported using 

odds ratio along with a 95% confidence interval (CI) and a p-value of 0.05 was used to declare the 

statistical significance. 

Result: Seventy-six (71.7%) of the patients had clinically documented FN associated infections and 

92(29.4%) of the patients were died. Hematologic tumors (AOR = 4.16 (95% CI 2.26, 7.65) P< 

0.0001), tumor metastasis (AOR = 4.56 (95% CI 2.36, 8.79), P < 0.0001), low baseline neutrophil 

count (AOR = 1.93 (95% CI 1.01, 3.66), P = 0.046), incomplete vaccination (AOR = 3.11 (95% CI 

1.31, 7.35), P = 0.010), and nutritional stunting (AOR = 0.26 (95% CI 0.13, 0.52); P < 0.0001) were 

significantly associated with FN.For the all-cause mortality, serum creatinine > 1mg/dl (AOR = 3.13 

(95% CI 1.13, 8.62), P = 0.028), blood urea nitrogen > 20mg/dl (AOR = 1.69 (95% CI 1.01, 2.84), P 

= 0.046), low hemoglobin level (AOR = 1.88 (95% CI 1.10, 3.21) P = 0.020), tumor metastasis 

(AOR = 2.038 (95%CI 1.16, 3.57), P = 0.013) and history of urinary catheterization (AOR = 1.76 

(95%CI 1.01, 3.07), P = 0.046) were significantly associated with mortality.  

Conclusion: In this study, a significant number of patients had developed FN and died. Several 

tumor and patient related factors were associated with increased risk for the development of FN and 

mortality. Therefore, oncologists should improve the evaluation of baseline patient clinical and 

performance status before initiating cytotoxic chemotherapy.  

Key words:  Febrile neutropenia, Infection, mortality, pediatric cancers   
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 1. Introduction                                  

 1.1. Background      

Cancer is a group of diseases that start when the cell is divided more than it should or has not 

died. It may be benign (not cancer) or malignant (cancer). Cancerous tumors can metastasize or 

spread to other parts of the body and causing the growth of new tumors(1). The incidence and 

type of malignancy vary with age, with a peak in the first 5 years of life and a lower incidence in 

those aged 8–10 years (2). The most prevalent forms of childhood cancers are leukemia, brain 

malignancies, lymphomas, and solid tumors, including neuroblastoma and Wilms tumors. In 

contrast to adult cancers, the majority of childhood cancers have no known cause (3). 

According to the World Health Organization (2020) report, globally, it is estimated that 400,000 

children are diagnosed with cancer each year, most of them living in low-and middle-income 

countries(3). As per the United States of America Cancer Statistics (2021), cancer is the second 

most common cause of death among children aged 1 to 14 years. It is only surpassed by 

accidents.  

In Ethiopia, estimates show 120,500 new cancer cases per year and 6000 new pediatric cancer 

cases per year (10). Prevalence of FN was 10.2% (12). As the national data report in 2015 

showed, 3,707 cancer cases occurred in the pediatric age group, with leukemia being the 

commonest cancer (29%), followed by non-Hodgkin's lymphoma, Wilms tumor, and 

retinoblastoma  (11).   
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Standard therapies for childhood cancer include chemotherapy, surgery, and/or radiotherapy. In 

addition to standard treatment, palliative care relieves symptoms caused by cancer and improves 

the quality of life of patients and their families(5).  

Chemotherapy is the most commonly used standard treatment, but it can have an impact on both 

innate and acquired immune responses. It also affects physical immunological defenses such as 

the gut mucosal barrier. It results in a detrimental effect on the protective immune response (6). 

Fever and neutropenia are common side effects of myelosuppressive chemotherapy given to 

pediatric oncology patients, and they are one of the most common reasons for nonselective 

hospitalization (7).  

The mortality rate related to febrile neutropenia in pediatric cancer patients taking chemotherapy 

in developed countries ranges between 0.7% and 3.9%(8).   However, in middle-and low-income 

countries, mortality rates of FN among pediatric cancer patients taking chemotherapy are 

considerably higher at 4–13.2% (9). Over 80% of children with cancer in developed countries 

will be long-term survivors, compared to only about 20% of low-and middle-income countries' 

children with cancer(4). 
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1.2. Statement of the problem 

Certain malignancies are also inherently associated with immune deficits. A patient with 

hematologic febrile neutropenia (FN) is a common complication of myelosuppressive drugs used 

in the treatment of hematological and solid tumor cancers. It is the most commonly encountered 

complication of childhood cancer treatment(13). 

Malignancies may have leukopenia due to infiltration of the marrow with malignant cells (6). 

Febrile neutropenia (FN) is a common complication in patients with cancer, occurring in 5–10% 

of patients with solid tumors, 85–95% of patients with acute leukemia, and 20–25% of patients 

with other hematologic malignancies. Febrile neutropenia has been recognized as a major risk 

factor for the development of infection in patients with cancer undergoing chemotherapy  (14). 

Infections are the leading causes of morbidity and mortality in pediatric patients treated for 

cancer in low and low-middle-income countries (15). At 20–30% of patients with FN have an 

identifiable site of infection and 10–25% of patients have positive blood culture(16).  

Children diagnosed with acute lymphoblastic leukemia (ALL) usually have repeated episodes of 

febrile neutropenia, conventionally defined as temperature exceeding 38◦C with neutrophil count 

≤0.5 × 109/L, during the course of chemotherapy. Bacteremia is frequent, and life-threatening 

sepsis or other complications may develop. Febrile episodes cause considerable morbidity, and 

bacterial infections are the most common cause of treatment-related mortality (17) 

In United States of America (USA) between year 2007 and 2014, there were 104, 315 pediatric 

cancer hospitalizations for pediatric. The number of weighted fever with neutropenia 

hospitalizations increased from 12.9 (2007) to 18.1 (2014) per 100,000 US population. The 

comorbidities associated with a higher risk of mortality during fever with neutropenia 

hospitalizations were sepsis, pneumonia, meningitis, and mycosis (18). 

The mortality rate related to febrile neutropenia in pediatric cancer patients taking chemotherapy 

in developed countries ranges between 0.7% and 3.9% (8). However, in middle-and low-income 
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countries, mortality rates of FN among pediatric cancer patients taking chemotherapy are 

considerably higher at 4–13.2% (9). 

It causes morbidity, disability, and mortality. Over 80% of children with cancer in developed 

countries will be long-term survivors, compared to only about 20% of low-and middle-income 

countries' children with cancer  (4).  

 

 In Ethiopia  the prevalence of FN was 10.2% (12).  The most reported types of cancers were 

acute lymphocytic leukemia was diagnosed in 52.6% of patients. The focus of FN infection was 

unknown in most (83.7%) of the study participants. Empiric antibiotic therapy with ceftriaxone 

and gentamycin was given to 71.8% of the patients. Culture and sensitivity tests were done only 

for 13 (9.6%) of the participants. Seven patients died due to all-cause mortality(19). FN caused 

12 to pass away while still in the hospital. Prior to death, patients spent an average of 20.2 (5.26) 

days in the hospital. Two children had solid tumors, and ten children had hematologic 

malignancies. Sepsis, low platelet counts, and severe neutropenia in patients were all 

substantially linked to death (20) .  

In Ethiopia, there is a scarcity of studies in the field of oncology, particularly in pediatric 

oncology. This study area (Jimma Medical Center) was selected, as it is a recently established 

pediatric hematology/oncology center and a referral for children from all the SW regions of 

Ethiopia  (21). This allows for the detection of several cancer types that are common in children. 

This study aimed to assess the clinical characteristics, associated factors, and treatment outcomes 

of pediatric cancers among pediatric cancer patients who received chemotherapy at the pediatric 

hematology/oncology ward of Jimma Medical Center, Ethiopia. 
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1.3. Significance of the study 

Healthcare experts, Policymakers, and other researchers will benefit from the information 

provided by this study. It gives health care providers information on the connections between FN 

and the deaths of children with cancer. This might spread knowledge, lessen the risk of FN, and 

prevent mortality in pediatric cancer patients who received chemotherapy.  This study may 

increase knowledge of FN-associated infections and aid in the creation of recommendations for 

the antimicrobial prophylaxis of high-risk pediatric cancer patients in order to prevent FN and its 

effects.  

Policymakers will be better able to treat pediatric cancer patients  received chemotherapy with 

high-quality care by identifying predictors of FN and mortality. As a result, it will assist them in 

establishing strategies to lessen the incidence of FN and linking related causes of mortality. The 

findings of this study will also serve as a roadmap for future researchers. 

 

 

 

 

 

 

 



6 
 

 2.  Literature Review 

Cancer is   non-communicable disease   that cause morbidity, disability, and mortality .Over 80% 

of children with cancer in developed country will be long-term survivors, compared to only 

about 20% of low-and middle-income countries' children with cancer survive(4).  

In developed countries, the mortality rate from FN in pediatric cancer patients receiving 

chemotherapy ranges between 0.7 and 3.9 percent (8) . However, in middle-and low-income 

countries, mortality rates of FN among pediatric cancer patients taking chemotherapy are 

considerably higher at 4–13.2% (9).FN is still a major cause of morbidity, mortality, and 

financial burden in pediatric cancer patients. It can also have an impact on subsequent 

chemotherapy dosing and scheduling, which affects treatment efficacy and overall prognosis(22).  

2.1. Burden or incidence of FN among pediatric cancer patient FN   

Retrospective cohort studies on 180 children who received chemotherapy for malignancy in 

Turkey, Brazil, and Indonesia between 2 and 5 years reported 199–250 FN episodes. Acute 

lymphoblastic leukemia (ALL) was the most common underlying malignancy (71.1-73.5%), 

followed by acute meroblastic leukemia (AML)(8,23,24).  

A study from South Africa showed within the 2-year study period (2014 to 2016), 100 episodes 

of FN were reported in 52 pediatric cancer patients [median 2 episodes (range 1–5). The study 

population included 28 hematological malignancies (54% FN episodes) and 24 solid tumors 

(46% FN episodes). 24% of the FN episodes were identified in patients with advanced-stage 

disease  (25). 

In Ethiopia, one study from Gondar reported the incidence of chemotherapy-related adverse drug 

reactions (ADRs) among pediatric cancer patients was 41.46%, where neutropenia accounted for 

10.2% of the total ADRs (119) among 287 patients. Acute lymphoblastic treatment was 

diagnosed in a total of 35 (23.8%) patients with ADR(12). In Ethiopia, a one-year retrospective 

study conducted at TASH on 135 pediatric patients was found to have 85.9% fulfilled the FN 

diagnostic criteria, and in the remaining 95.9% the diagnosis was made without evidence. 88.9% 

of patients had an ANC value of less than 500 cells/mm3 (19,20).     
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 2.2. Risk factors for febrile neutropenia         

A retrospective cohort study conducted in Germany (2009 and December 2018) reported that 

among 170 pediatric sarcoma patients who received chemotherapy courses, 58.8% had at least 

one FN episode occurring in a total of 57 courses. Six neoadjuvant courses of vincristine, 

ifosfamide, doxorubicin, and etoposide (VIDE) were given at 21-day intervals based on 

hematological recovery(26). 

Within the 2-year study period, among 52 pediatric oncology patients with 100 episodes of FN, 

patients with advanced-stage disease accounted for 24% of FN episodes, and 18% had at least 

one underlying comorbidity (25). 

In Ethiopia, a cross-sectional study done at Gondar between 2017 and 2019 indicated that among 

119 pediatric cancer patients who developed chemotherapy ADRs, 15 (10.2%) were febrile 

neutropenia. Etoposide, mercaptopurine, and doxorubicin were at higher risk for adverse drug 

reactions in patients  (12). A retrospective study conducted in Ethiopia TASH on 60 pediatric 

cancer patients treated for chemotherapy and induced FN was followed for 7 months and showed 

that 10 children (10%) had sepsis. 43.3 percent of the patients had profound neutropenia. Twenty 

percent of the patients died. Those ten fatalities had a hematologic malignancy: eight had acute 

lymphoblastic leukemia (ALL) and two lymphomas. The other two were both suffering from 

solid tumors(20). 

2.3. The principle of treatment  

A report from 51 pediatric cancer centers in Germany, Austria, and Switzerland showed the first-

line management of FN is piperacillin–tazobactam (61%; 30/49), followed by ceftazidime (24%; 

12/49), cefepime, and ceftriaxone (4%)  (27). A retrospective study in Thailand between 2013 

and 2017 on 267 pediatric cancer patients who had 563 febrile episodes found that twenty-three 

percent of them were multidrug resistant and 18% were carbapenem resistant. Among gram-

positive bacterial infections, which accounted for 23.4% of all specimens, the proportion of 

Methicillin Resistant Staphylococcus aureus (MRSA) was 20%(28). 

 



8 
 

In Ethiopia, a retrospective study was conducted on 135 FN pediatric cancer patients on 

chemotherapy from January 1, 2017 to December 31, 2017. Empiric antibiotic therapy was given 

to all patients, in which ceftriaxone with gentamycin constituted 71.8%, followed by ceftriaxone 

monotherapy(19). 

Retrospective cohort studies on 180 children who received chemotherapy for malignancy in 

Turkey, Brazil, and Indonesia between 2 and 5 years reported 199–250 FN episodes. Acute 

lymphoblastic leukemia (ALL) was the most common underlying malignancy (71.1-73.5%), 

followed by acute myeloblastic leukemia. In Brazil, FN resulted in microbiological infection and 

4% in ICU admission. A gram-negative bacterium was the most commonly isolated 

microorganism in the blood culture of pediatric patients with FN in Turkey, and the most 

frequently clinically documented foci were mucositis (33.4%) and pneumonia (24.7%). Nine 

(13.2%) children died of neutropenia septicemic (8,23,24)  .                       

A multicenter prospective, observational cohort study from sub-Saharan Africa reported that 

during the 3 months following the diagnosis of cancer in children, 104 FN episodes were 

documented. The maximum number of FN episodes contributed by a single patient was four. The 

most common cancer was Burkitt's lymphoma (25%). About 72.0% of the patients who received 

antibiotic prophylaxis received cotrimoxazole (64.0%) and ciprofloxacin (8.0%). In the treatment 

of FN, ceftriaxone was the most commonly prescribed (34.0%). A total of 11/104 (11.1%) 

patients died in the FN episodes(29). A study from Egypt reported neutropenia was responsible 

for treatment discontinuation in 13.3%, dose delay (13.3%) and dose reduction (5.3%) of patients  

(30). A study from South Africa showed within the 2-year study period (2014 to 2016), 100 

episodes of FN were reported in 52 pediatric cancer patients [median 2 episodes (range 1–5)]. 

The study population included 28 hematological malignancies (54% FN episodes) and 24 solid 

tumors (46% FN episodes). 24% of the FN episodes were identified in patients with advanced-

stage disease (25). 
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2.4. Treatment outcome 

2.4. 1.Pattern of Infection and pathogens  

A study from Spain by Pérez-Heras et al. indicated that among 69 chemotherapy-induced FN 

patients, microbial isolation was found in 44.6% of the episodes, with no infectious source 

identified in 36% of them (31). A retrospective study done in the USA by Alali et al. reported 

that among 667 FN episodes in 268 pediatric cancer patients, blood culture was positive for a 

pathogenic species in 143 episodes (21.5%). The majority of pathogens (95/176, 54%) were 

gram-positive (GP), whereas 64 of 162 (36%) were gram-negative (GN), 5 were fungal, and 4 

were mycobacterial. The most common GP pathogens were Viridian’s group streptococci (VGS) 

(n = 34, 19.3%), coagulase-negative staphylococci (n = 25, 14%), and methicillin-susceptible 

Staphylococcus aureus (n = 12, 6.8%) (32).  

A retrospective study done in Turkey, Thailand, and Brazil on 200–563 febrile episodes revealed 

that the most common clinically documented infections included mucositis (33.4%), pneumonia 

(24.7%), and microbiologically documented infections (MDI) (34.1–38.5%). The most common 

are bacteria (72%), viruses (15%), fungus (12.6%), and Mycobacterium tuberculosis (0.4%). The 

most common isolated bacteria were gram-negative agents (47.2–50%). The most frequent are 

Klebsiella pneumonia, Pseudomonas aeruginosa, and E. coli   and the most common gram-

positive bacteria was Staphylococcus sp. (12.8%). The occurrence of microbiological infection 

was not associated with the presence of a central venous catheter, gender, ethnicity/skin color, 

age, or underlying pathology in Turkey  (8,23,28).  

According to the prospective cohort study done in Egypt,  FN was the leading complication of 

chemotherapy induced neutropenia (73.5%) and was associated with several documented 

infections, particularly mucositis (54.9%), respiratory (45.1%), gastrointestinal tract (38.9%) and 

skin (23.9%) infections (30). In South Africa, within the 2-year study period, among 52 pediatric 

oncology patients with 100 episodes of FN, MDIs included 24 bacteremia, three respiratory tract 

infections, four urinary tract infections, and two skin infections. The majority (58%) were gram-

positive bacteremia [Staphylococcus aureus, Streptococcus species] with 41% gram-negative 

bacteremia (Klebsiella pneumoniae, Escherichia coli). Polymicrobial bacteremia was detected in 

four FN episodes (25).   
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A retrospective study conducted at TASTH showed among 60 pediatric cancer patients with 

chemotherapy induced FN, 7 children (11.7%) had a positive blood culture result. The pathogens 

isolated were 3 Klebsiella species, 3 Acinetobacter species, 1 Escherichia coli, and 1 coagulase-

negative Staphylococcus (20)     

2.4.2. Death   

A study by Gupta et al. from El Salvador showed that 13 patients out of 106 FN episodes (12%) 

resulted in death. Pneumonia was a predictor of death in pediatric FN patients (33). A study from 

India by Das et al reported that the mortality rate among 264 children with FN was 10.3% 

(43/414 FN episodes; 8 with invasive fungal disease (IFD), and 35 with bacterial sepsis). The 

following factors were associated with mortality: 7-day interval since last chemotherapy, clinical 

focus other than URI, C-reactive protein (CRP) > 90 mg/L, and albumin 2.5 g/Dl (34) . 

Chaudhur et al from India showed, malnutrition may be a potential predictor of mortality in 

adverse outcomes in febrile neutropenia associated with hematological malignancies  (35).  

From 5 sub-Saharan African countries, out of 252 pediatric patients with a new diagnosis of 

cancer, we did not assess the factors associated with mortality (29) . 

A cross-sectional conducted in the pediatric oncology ward of TASTH on 135 FN pediatric 

cancer patients reported that 7 patients died due to all-cause mortality  (19). In the same setting 

in 2017, another study reported that among 60 patients with chemotherapy-induced febrile 

neutropenia, 12 (20%) of the patients died in the hospital. The mean (SD) age of patients who 

died was 4.78 (2.48) years. Among those who died, ten children had hematologic malignancies 

and two had solid tumors. Ten of the 12 patients had an absolute neutrophil count of less than 

100/mm3 and a platelet count of less than 50,000/mm3. Six of the 10 children (10%) had sepsis. 

Patients with profound neutropenia, a platelet count of less than 50,000, and sepsis were more 

likely to die(20) 
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Conceptual Frame work 

   

  

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual framework showing associated factors and treatment outcomes of pediatric 

cancers among pediatric cancer patients who received chemotherapy(4,8, 20,23,24 , 25, 26, 29, 

34 ,35 )  
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3. OBJECTIVES  

3.1. Main objective 

 To assess clinical characteristics, associated factors and treatment outcomes of pediatric 

cancers among pediatric cancer patients who received chemotherapy at pediatric 

hematology/oncology ward, of Jimma Medical Center, Ethiopia     

3.2. Specific objectives 

 To assess magnitude of  FN among pediatric cancer patients who received at least one 

cycle or phase of chemotherapy  

 To assess the patterns of FN associated infections among FN patients. 

 To assess predictors of FN among cancer patients who received chemotherapy  

 To assess the magnitude and predictors of all-cause mortality among cancer patients. 
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4. METHODS AND MATERIALS  

4.1. Study area and period 

Study was conducted at Jimma Medical Center (JMC). It is one of the oldest hospitals in 

Ethiopia and it is the only teaching and referral hospital in southwest Ethiopia with 800-bed 

capacity and a catchment population of over 20 million people. It is located in Jimma town, 352 

kilometers southwest of Addis Ababa, the capital city (36). JUMC has several specialized 

treatment units. Pediatric oncology/hematology ward unit is one of the recently implemented 

(21), which is currently providing oncology services for children. The unit has 22 bed and 

running with pediatric residents under the supervision of one senior oncologist (21). The data 

was collected from January 2022 to April 2022. 

4.2. Study design 

      Retrospective cohort study design was used to include pediatric cancer patients who received 

chemotherapy between August 2017 and January 2022 at JMC. 

4.3. Population 

4.3.1 Source population 

All children who were diagnosed with cancer at pediatric hematology/oncology ward unit of 

JMC. 

4.3.2. Study population   

All children who received cancer chemotherapy treatment at pediatric oncology/hematology 

ward of JMC between August 2017 and January 2022 and fulfilled the inclusion criteria.   

Inclusion criteria  

 Patients who received at least one cycle or phase of chemotherapy  

 Age below 18 years old   

Exclusion criteria 

 Incomplete data 



14 
 

 Patient referred to other sites  

4.4. Sample size  

All medical records of children diagnosed with cancer and received/receiving cancer 

chemotherapy treatment between August 2017 and January 2022 years and full filled inclusion 

criteria were included. 

4.5. Study variables 

Dependent variables   

 Primary outcome: Chemotherapy induced febrile neutropenia (FN)   

 Secondary outcomes: Mortality, FN associated infections 

Independent variables 

 Age, gender, weight, nutritional status, vaccination status, comorbidities, history of 

catheterization, surgery, type of tumor, tumor metastasis, baseline neutropenia, hemoglobin 

and platelets, number of chemotherapy regimens, phase/cycle of treatment, co-morbid 

conditions, abnormal organ functions such as liver and kidney function tests . 

4.6. Outcome Measurement and Validation  

Febrile neutropenia (FN): FN is confirmed when the ANC is below 500 cells/microL and 

temperature is above 38°C in a patient who received cancer chemotherapy (43).  

Infections: In this study, infections developed after FN due to chemotherapy diagnosis were 

counted as FN associated infections      

All-cause Mortality: mortality was confirmed from the clinician death summary notes from the 

medical chart.  
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4.7. Data collection, procedures and tool  

Data was collected by usingSemi- structured questionnaire from the medical record. Data was 

collected by two clinical pharmacists and one BSc nurses who were working in the oncology 

ward under the supervision of the investigators. Before the actual commencement of data 

collection, two days of training was given to the data collectors by the principal investigator and 

supervisors. 

4.8. Data quality management  

Pretest was conducted on five medical records of pediatric cancer patients recently started 

chemotherapy treatment. Data were collected by two clinical pharmacist and one BSc nurses   

and supervised by investigators. To ensure data quality, all data collectors were received training 

and orientation. The accuracy, clarity, and completeness of data were checked daily by the 

investigators, and feedback and corrections was provided as needed. 

4.9. Data processing and analysis  

Data was checked, cleaned, and entered into Epi-data version 4.6 and then exported to Statistical 

Package for Social Science version 26.0 for statistical analysis. Descriptive statistics was 

performed, and the findings were reported in percentage, frequency, median (interquartile range). 

Logistic regression model was used to report the identify independent variables associated with 

FN and mortality. The first episode was taken to assess the risk factors for FN. Univariate 

analysis was first performed to identify the candidate variables for the multivariate analysis. The 

variables with a P.Value less than 0.25 were selected for the multivariate analysis. The effect size 

was reported in odds ratio (OR) along with a 95% confidence interval and a p-value of <0.05 was 

used to declare the statistical significance.  

4.10. Ethical consideration      

Ethical clearance & approval (ref.no JUIRB 006/14) was obtained from institutional review 

board of institute of health, Jimma University and sent to the director of Jimma university 

medical center and head of oncology/hematology pediatric ward. Then, formal permission letter 

was obtained from both administrative bodies. Since it is critical card verbal consent was taken 
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from responsible clinician working in the clinic. All information collected from patient’s medical 

record was keep strictly confidential and names of children weren’t included in the data 

collection format. 

4.11. Dissemination plan  

The findings of this study will be disseminated through a presentation as a final defense and in 

scientific seminars or workshops. A copy of the document will be sent to Jimma University's 

institute of health graduate program coordinating office, pharmacy school, and JUMC of 

oncology/hematology pediatrics unit. Finally, it will be expected to be published in a reputable 

international peer-reviewed journal 

4.12. Operational definition 

Febrile neutropenia: Fever is axillary body temperature measured once above >38.0C sustained 

over a 1-h period. Neutropenia is described as an absolute neutrophil count (ANC) of 500 

cells/mm3 (37).  

 Neutropenia: Neutropenia is defined as an absolute neutrophil count (ANC) <500 cells/microL 

(38) . 

Fever: An axillary body temperature measured once above 38°C or continuance of the axillary      

body temperature above  38.2 (37).  In Neonates & Infants rectal temperature of ≥38.0°C or 

greater (39) . 

Comorbidity: Disease condition identified before febrile neutropenia. 
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5. Result  

At the study area, the number of pediatric cancer patients registered between August 2017 and 

January 2022 was 641. For this study, 313 patients were fulfilled the study inclusion criteria and 

included into the study. The reasons for the exclusion were shown in the figure 2.  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 2: Flowchart of patient recruitment and follow-up, pediatric cancer patients, pediatric 

oncology, JMC 

 

 

Total number of patients registered  

(N= 641) 

 

Excluded (n= 328) 

1. Patients diagnosed with cancer, 

but not received chemotherapy 

(N=311 )  

2. Referred (N=2) 

3. Incomplete data (N=15) 

 

Patients who fulfilled inclusion criteria  

(N= 313) 

Died=92 

 Survived  =221  

 

Not diagnosed, with FN =207 

Diagnosed with FN 

(N = 106) 

Mean follow up 

days =249 
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5.1 Sociodemographic characteristics and anthropometry  

From 313 patients included, 52.1% of them were males. The median (interquartile range, IQR) of 

the patients was 7 (4, 11) years.  Most (41.2%) patients were aged less than 5 years. More than 

half (53.0%) of the patients lived in the rural area. Regarding their nutritional status, 36.7% and 

29.1% of the patients were wasted and stunted, respectively. About two-thirds (67.1%) of the 

patients had a full vaccination history and 2.2% did not vaccinate at all (Table1)  

Table 1: Socio-demographic characteristics and anthropometric measurement of pediatric cancer 

patients at pediatric oncology ward of JMC (N=313): 

Characteristics Frequency Percent 

Age  <5 129 41.2 

5- 10 92 29.4 

10 – 18 90 28.8 

Weight  3-10 46 14.7 

10-25 172 55.0 

25-52.2 30.4 28.8 

Sex Male 163  52.1 

Female 150 47.9 

Residence Rural 166 53.0 

Urban 47 47.0 

Nutritional status  Wasted  115 36.7 

Stunted  91 29.1 

Vaccination status  Fully vaccinated 210 67.1 

Unknown or not  62 19.8 

Partially vaccinated 41 13.1 
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5.2. Comorbid diseases and other clinical characteristics  

Out of the total participants, two-thirds (67.1%) of the patients had comorbid diseases.  The most 

frequent comorbid diseases were malnutrition (47.5%), hospital acquired infection, (23.3%), and 

pneumonia (13.4 %( Table2).  

Table: 2  Types of comorbid disese of pediatric cancer patients at pediatric oncology ward of 

JMC (N=313) 

Types of comorbidity Frequency  Percent  

Malnutrition 150 47.5 

Hospital acquired infection 73 23.3 

Pneumonia 42 13.4 

Fungal sepsis 22 7 

Urinary tract infection 17 5.4 

Tinia captitis 12 3.8 

Scabies 4 1.3 

Malaria 1 0.3 
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5.3. Baseline laboratory investigations  

In this study, the median (IQR) number of white blood cells (WBC) was 7.8 (5.3, 10.4) x 10
3
 

cells/µL out of which 15.0% of the patients had WBC ≤ 4 x 10
3
 cells/ µL. About one-fourth 

(23.0%) of the patients had absolute neutrophil count (ANC) ≤ 1.5 x 10
3
 cells/µL at baseline. 

The finding also showed that the overall median (IQR) hemoglobin level was 10.0 (7.5, 11.6) 

gram/dL, where one-third (32.6%) of the patients had ≤ 8.0 gram/dL. One-fourth of the patients 

had platelet count ≤ 100 x 10
3
 cells/µL at baseline. Regarding the organ function tests, the 

median (IQR) serum creatinine (SCr) and blood urea nitrogen (BUN) were 0.47 (0.3, 0.68) 

mg/dL and 19.0 (14, 24) mg/dL, respectively. In the same way, the median (IQR) alanine 

transferase (ALT) and aspartate transferase (AST) enzymes was 18.8 (13.7, 27.9) and 28.0 (21.1, 

39) international units per liter (IU/L), respectively. About 8.6% and 2.2% of the patients had 

AST and ALT values above two times their upper normal limit (UNL), respectively (Table 3). 

   Table 3: Baseline laboratory investigations of pediatric cancer patients, pediatric oncology    

ward, JMC, 2022. (N=313) 

 

 

 

Investigations  Median (interquartile range) 

White blood cell counts (10
3 

cells/µL) 7.8 (5.3, 10.4)  

Absolute neutrophil count (10
3
 cells/µL) 3.8 (1.6, 5.9) 

Hemoglobin (gram/dL) 10.0 (7.5, 11.6) 

Platelets (10
3
 cells/µL) 300.0 (100, 434.5) 

Serum creatinine (mg/dl) 0.47 (0.3, 0.68) 

Blood urea nitrogen (mg/dL) 19.0 (14, 24) 

Alanine transferase enzyme (IU/L) 18.8 (13.7, 27.9) 

Aspartate transferase enzyme (IU/L) 28.0 (21.1, 39) 



21 
 

 

5.4 Type of cancers  

From all cancers, acute lymphoblastic leukemia (25.2%) and lymphomas (20.4%) were the two 

most commonly diagnosed cancers. Over all, half (50.2%) of the patients had hematological 

cancers. From non-hematologic cancers, Retinoblastoma (9.6%), Wilms tumor (8.9%), and 

osteosarcoma (8.9%) were the most frequent cancers.  

  

 

Figure 3: Type of cancers among pediatric cancer patients, at pediatric oncology ward, 2022 
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In this study about most of the patient was diagnosed after the cancer was metastasize 

186(59.4%).  Surgical intervention was done for 51 (16.3 %) of case.   About 86 (27.5%) of the 

patient were catheterized. The total number of chemotherapy received were combination of 2-4 

drugs in 249 patients (79%) followed by 5-6  in 64 patients (20.4%). Three-quarters (75.8%) of 

patients with hematologic cancers had a metastasized cancer (Table4).  

Table: 4 Pediatric cancer patients who received cancer chemotherapy at pediatric, jimma medical 

center 2022 (N=313) 

  

 

 

 

 

 

 

 

 

 

Variable Frequency  Percent  

       Surgical intervention 51  (16.3 %) 

          Catheterized 86 27.5 

Tumor type  Hematologic tumor 157 50.2 

Non-hematologic 156 49.8 

Number of  

chemotherapy 

received  

2-4 249 79.6 

5-6 64 20.4 
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5.5. Cycles of Chemotherapy received for solid cancers 

In this study, the majority (79.6%) of the patients were received 2 to 4 chemotherapy regimens. 

And the remaining (20.4%) received 5 to 6 regimens. For solid tumors including lymphomas, the 

median (IQR) number of chemotherapy cycles received was 4.0 (2, 6). Most (22.3%) of the 

patients received 4 cycles of chemotherapy. The maximum number of cycle received was 8, in 

which 13.6% of the patients received it (Table5).  

Table: 5 Cycle of chemotherapy received for solid cancers among pediatric cancers, jimma 

pediatric oncology, 2022 (N=220) 

Cycles  Frequency  Percent  

cycle1 39 17.7 

cycle2 29 13.2 

cycle3 26 11.8 

cycle4 49 22.3 

cycle5 4 1.8 

cycle6 39 17.7 

cycle7 4 1.8 

cycle8 30 13.6 
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5.6. Phases of chemotherapy received for liquid cancers  

Majority of the acute lymphoblastic leukemia and acute myeloid leukemia patients received the 

induction phase of chemotherapy (30.1%) and one-fourth (24.7%) received maintenance regimen 

for that cancer. Moreover, a similar percentage (24.7%) of the patients completed all the phases 

of treatment for that cancer (Table 6). 

Table: 6 Phases of chemotherapy received for liquid cancers among pediatric cancers, Jimma 

pediatric oncology, 2022 (n = 93) 

 

 

 

Phases  Frequency  Percent  

Induction 28 30.1 

Consolidation 10 10.7 

Interim Maintenance 6 6.4 

Delayed Intensification 3 3.2 

Maintenance 23 24.7 

Completed all the phases   23 24.7 
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5.6.1 Febrile neutropenia  

Out of 313 patients who received chemotherapy within the study period, 106 (33.86%) of the 

patients had FN, with 128 total episodes. Twenty (18.9%) of the patients had 2 to 3 FN episodes 

(Figure 4). The median (IQR) absolute neutrophil count and temperature at time when the first 

episode of FN diagnosed was 200 (110, 352) cells/µL and 38.4 (38.2, 38.9) degree Celsius, 

respectively. Out of all patients with FN, about half (50.9%) of them had acute lymphoblastic 

leukemia 

 

 

 

Figure 4: Number of FN episodes among patients with FN at JMC, 2022 (N=106) 
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5.6.2. Phases /cycles of treatment of cancer chemotherapy at which FN developed 

 Majority (42.5%) of the patients developed FN during the induction phase treatment for ALL 

and AML followed by 21.7% during the first cycle of treatment for solid tumors (Table7).  

Table: 7 Phase /cycle of treatment of cancer chemotherapy at which FN developed, Jimma 

Ethiopia, 2022 (N=106) 

Cycle or phase of treatment  Frequency Percent 

Liquid cancers  

Induction 45 42.5 

Consolidation 8 7.5 

Maintenance 7 6.6 

Solid cancers  

Cycle 1 23 21.7 

Cycle 2 6 5.7 

Cycle 3 5 4.7 

Cycle 4 5 4.7 

Cycle 6 5 4.7 

Cycle 7 1 0.9 
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5.6.3. Treatment of febrile neutropenia  

Nearly all (89.60%) of the FN patients were initially treated with combination of ceftriaxone and 

gentamycin. And the remaining (10.40%) of patients were treated with combination of 

ceftazidime and vancomycin. Additionally, cotrimoxazole, ciprofloxacin and fluconazole was 

prescribed for eight (7.5%), seven (6.6%) and six (5.7%) of FN patients, respectively. After 

initial treatment with ceftriaxone and gentamycin, the treatment regimen was changed to 

ceftazidime and vancomycin in 41 (13.1%) patients ( Table8). 

Table:8Phase /cycle of treatment of cancer chemotherapy at which FN developed, Jimma 

Ethiopia, 2022 (N=106) 

 

 

 

 

 

Antimicrobials Frequency Percent 

Initial regimens 

Ceftriaxone and gentamycin 95 89.6 

Ceftazidime and vancomycin 11 10.4 

Second line regimens  

Changed to Ceftazidime and vancomycin 41  13.1% 

  Fluconazole 14 13.2 

 Cotrimoxazole  8  7.5 

 Ciprofloxacin  7 6.6 
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5.6.4. Pattern of FN associated infections and pathogens 

Out of 106 patients with at least one episode FN, 71.7% of the patients had clinical documented 

FN associated infections. The most common clinically documented infection associated to FN 

was oral mucosal infection (17.9%) skin and soft tissue infection (14.2%), sepsis (13.2%) and 

gastroenteritis (9.4%) (Table9). 

Table: 9  Infections related to febrile neutropenia treatment of pediatric cancer patient with FN at 

JMC, Ethiopia   Jimma, 2022 (N=106)   

 

 

 

 

 

 

Clinically documented 

infections 

Frequency Percent 

Oral mucosal infection 19 17.9 

Skin infection  15 14.2 

Fungal Sepsis 14 13.2 

Urinary tract infection 11 10.4 

Gastroenteritis 10 9.4 

Meningitis 7 6.6 
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5.6.5 Microbiology of the FN associated infections 

Culture specimens was only collected from 41(38.5) FN patients, out of which the eight patients 

had positive culture for infections. In remaining 33(31.1) FN patients, there was no growth of 

bacteria. Coagulase-negative staphylococci, P. aeruginosa, and K-pneumonia were reported in 

5(4.7%) patients, 2 (1.8%), and 1 (0.9%), respectively. In five FN patients with Coagulase-

negative staphylococci (CoNS), CoNS bacteria were sensitive to clindamycin, ciprofloxacin and 

cotrimoxazole in two patients. In the other two patients, CoNS were resistant to clindamycin, 

ciprofloxacin and cotrimoxazole while it was resistant to tetracycline in 1 patient. Both reported 

Pseudomonas aeruginosa and Klebsiella pneumoniae were sensitive to ciprofloxacin and no 

resistance was reported for other antimicrobial (Table10).  

Table: 10 Culture specimens result related to febrile neutropenia treatment of pediatric cancer 

patient with FN at JMC, jimma Ethiopia, 2022 (n=106) 

 

 

Culture done (n = 41) Frequency Percent 

No growth (n=33) 33 31.1 

Microorganism 

growth (n =8) 

Coagulase-negative staphylococci 5 4.7 

Pseudomonas aeruginosa 2 1.8 

Klebsiella pneumoniae  1 0.9 
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5.7 Factors associated with febrile neutropenia among patients who received cancer 

chemotherapy 

In Univariate analysis, rural residency (COR = 1.66 (95% CI 1.03, 2.68), P< 0.001), 

Nutritionally Stunted (COR = 0.34 (95% CI 0.19, 0.62, P< 0.001)), hematologic tumors (COR = 

4.84 (95% CI 2.88, 8.14), P< 0.001)), tumor metastasis (COR = 6.63 (95% CI 1.34, 3.60), 

P<.002), Number of chemotherapy received 5-6 ( COR=3.02 (95%CI 1.72, 5.32) P< 0.001), 

baseline neutropenia (COR=2.63 (95%CI 1.53, 4.52, P<0.001 ), hemoglobin≤ 8, (mg/dl)  

COR=2.20 (95%CI 1.34, 3.60) p= 0.002 and number of chemotherapy received (5 – 6)  

COR=3.02 (95%CI 1.72, 5.32) P< 0.001 were significantly associated with FN. 

 Based on univariate analysis the variables that have p-value less than 0.25 were included in 

multivariate analysis. weight (kg) <10 COR=0.59,  10-25  COR=0.70 , Partial Vaccination 

COR= 1.616 ,Unknown vaccination COR= 1.541 , Surgical interventions COR =0.62 ,Urinary 

Catheterization COR=1.51, Baseline platelets cells  COR= 1.96 and Baseline BUN(mg/dl) COR 

=1.43  The variables that have p-value less than 0.25 were included in multivariate analysis 

In multivariate analysis, patients who had hematologic tumors (AOR = 4.16 (95% CI 2.26, 7.65) 

P< 0.001) and tumor metastasized (AOR = 4.56 (AOR = 4.16 (95% confidence interval (CI) 

2.26, 7.65) P< 0.0001) and tumor metastasized (AOR = 4.56 (95% CI 2.36, 8.79), P < 0.0001) 

were more than four times more likely to develop FN after chemotherapy started compared to 

those with non-hematologic tumors. Patients who had a baseline low neutrophil count (≤ 1.5 x 

10
3
) had about two times more likely (AOR = 1.93 (95% CI 1.01, 3.66), P = 0.046) to develop 

FN after treatment with chemotherapy compared to patients who had a normal neutrophil count. 

Similarly, pediatric patients who were an incomplete vaccination were more than three times 

more likely (AOR = 3.11 (95% CI 1.31, 7.35), P = 0.010) to develop FN compared to patients 

who were fully vaccinated. In contrast to other findings, patients who were nutritionally stunted 

had a lower risk to develop FN (AOR = 0.26 (95% CI 0.13, 0.52) P < 0.0001) [Table11] 
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Table: 11 Multivariate analysis of factors associated with febrile neutropenia in cancer Variables 

in the Equation patients who received chemotherapy 

* indicates statistical significance, ANC: absolute neutrophil count, BUN: blood urea nitrogen 

Variables  Category  FN COR (95% CI) p.value AOR (95%CI) P.value 

(AOR) 

yes No  (COR)   

Residency  Rural  65 101 1.66 (1.03, 2.68) .036 1.62 (0.92, 2.87) 0.096 

Urban  41 106 1  1  

Weight (kg) <10 13 33 0.59 (0.27, 1.26) .176 .84 (0.32, 2.20) 0.719 

10 – 25 55 117 0.70 (0.42, 1.18) .189 .768 (0.40, 1.47) 0.428 

>25  38 57 1  1  

Stunted  Yes  17 74 0.34 (0.19, 0.62) P<0.001 0.26 (0.13, 0.52) P<0.001* 

No  89 133 1  1  

Vaccination 

status  

Full    64 146 1  1  

Partial    17 24 1.616( .813,

 3.213) 

0.17 3.11 (1.31, 7.35) P<0.010* 

Unknown or 

not  

25 37 1.541 (.86,

 2.771) 

0.148 1.12 (0.55, 2.26) 0.75 

Tumor type  Hematologic  79 78 4.84 (2.88, 8.14) P<0.001 4.16 (2.26, 7.65) P<0.001* 

Non-

hematologic 

27 129 1  1  

Tumor 

metastasis  

Yes  90 95 6.63 (3.65, 

12.06) 

P<0.001 4.56 (2.36, 8.79) P<0.001* 

No  16 112 1  1  

Surgical 

interventions  

Yes  13 38 0.62 (0.31, 1.22) 0.170 .879(.375,2.06) 0.767 

No  93 169 1  1  

Catheterizatio

n history 

Yes  35 51 1.51 (0.90, 2.52) 0.117 1.40(.760,)2.577 .280 

No  71 156 1  1  

Baseline 

ANC cells  

≤ 1.5 x10
3
 37 35 2.63 (1.53, 4.52) P<0.001 1.93 (1.01, 3.66) 0.046* 

>1.5x10
3 
 69 172 1  1  

Baseline 

hemoglobin, 

(mg/dl) 

≤ 8  47 55 2.20 (1.34, 3.60) 0.002 1.258( .688,2.299) 0.457 

> 8  59 152 1  1  

Baseline 

platelets cells   

≤ 100x10
3
 36 43 1.96 (1.16, 3.31) 0.012 1.311( .704,2.441)  0.393 

> 100x10
3 
 70 164 1  1  

Baseline 

BUN(mg/dl) 

≤ 20  53 122 1  1  

> 20  53 85 1.43 (0.89, 2.30) 0.132 1.284( .732,2.252) 0.383 

Number of 

chemotherapy 

received  

2 – 4  71 178 1  1  

5 – 6 35 29 3.02 (1.72, 5.32) P<0.001 1.094( .515,2.327) 0.815 
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5.8 Predictors of mortality among pediatric patients who received cancer chemotherapy  

In this study, 29.4% of cancer patients were died after receiving at least one cycle or phase of 

chemotherapy within the study period. Based on the univariate analysis, tumor metastasis (COR 

= 2.52 (95% CI 1.47, 4.30) P< 0.001, catheterization history (COR = 1.90 (95% CI 1.13, 3.22) p 

= 0.016), serum creatinine greater than 1 mg/dl (COR = 3.61 (95% CI 1.40, 9.31) p=0.008), 

BUN greater than 20 mg/dl (COR = 1.92 (95% CI 1.17, 3.13) p= 0.010), and hemoglobin less 

than 8 g/dL.  

Upon multivariate logistic regression analysis, tumor metastasis, history of urinary 

catheterization, abnormal renal function at baseline, and low level of hemoglobin were 

significantly associated with the increased risk of mortality. Patients who had serum creatinine 

(SCr) (>1mg/dL and blood urea nitrogen (BUN> 20 mg/dL) had three (AOR = 3.13 (95% CI 

1.13, 8.62), P = 0.028) and about two (AOR = 1.69 (95% CI 1.01, 2.84), P = 0.046) times more 

likely to die compared to those patients who had a normal level of SC and BUN at baseline. 

Patients who had hemoglobin level ≤ 8mg/dl was significantly associated with an increased risk 

of mortality at a later time (AOR = 1.88 (95% CI 1.10, 3.21) P = 0.020). Similarly, patients who 

had tumor metastasis and were catheterized had about two times increased risk of mortality 

compared to their counterparts, respectively (Table12). 
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Table: 12 Multivariate analysis of factors associated with mortality among pediatric cancer 

patients who received chemotherapy 

Variables Category Died  COR (95% 

CI) 

P.val

ue 

AOR 

(95%CI) 

P.value 

P(AOR)  

yes No (COR

) 

Tumor type  Hematologic  51 106 1.35(0.83,2.20) 0.229 .836 

(.473,1.478) 

 0.538 

Non-

hematologic  

41 115 1  1  

Tumor 

metastasis  

Yes  68 117 2.52 (1.47, 

4.30) 

0.001 2.038 (1.16, 

3.57) 

0.013* 

No  24 104 1  1  

Catheterizati

on history  

Yes  34 52 1.90 (1.13, 

3.22) 

0.016 1.76 (1.01, 

3.07) 

0.046* 

No  58 169 1  1  

Wasted  Yes  39 76 1.4 (0.85, 2.31) 0.182  1.435

 (.844,

 2.440 

0.182 

No  53 145 1  1  

Serum 

creatinine, 

mg/dl 

≤ 1  81 213 1  1  

>1  11 8 3.61 (1.40, 

9.31) 

0.008 3.13 (1.13, 

8.62) 

0.028* 

Blood urea 

nitrogen, 

mg/dl  

≤ 20 41 134 1  1  

> 20 51 87 1.92 (1.17, 

3.13) 

0.010 1.69 (1.01, 

2.84) 

0.046* 

ALT, IU/L ≤ 2 ULN 88 218 1  1  

>2 ULN 4 3 3.30 (.72, 

15.06) 

0.123 2.398(.448,12.

23) 

0.307. 

Hemoglobin, 

mg/dl 

≤ 8 42 60 2.25 (1.36, 

3.74) 

0.002 1.88 (1.10, 

3.21) 

0.020* 

> 8 52 161 1  1  

Number of 

chemotherap

y received  

2 - 4  69 180 1  1  

5 – 6 23 41 1.46 (0.82, 

2.62) 

0.199 1.302(.629,2.6

95) 

0.477 

*indicates statistical significance, IU/l: international units/liter, ULN: upper limit normal 
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6. DISCUSSION 

In this study Out of 313 study participants 128 episodes of FN were identified (33.86%) of the 

who received at least one phase or cycle of cancer treatment.  It is low compared to one study  

done in Germany 58.8% of participants experienced at least one episode of FN (26). On the other 

hand, in a study in Egypt, 73.5% of pediatric cancer patients were diagnosed with chemotherapy 

induced febrile neutropenia (30). The variation in percentage might be due to sample size and 

study design. A prospective cohort study in Egypt , a sample size of 170 in Germany   and under 

diagnosis in our setting . 

Of the 106 study participants who experienced at least one episode of FN, 76 (71.7%) had 

clinically verified FN-related infections. Of the FN patients, only 41 (38.5%) had culture 

specimens taken, and only eight bacteria were grown. The most frequently identified clinical 

infections linked to febrile neutropenia were oral mucosal infection19 (17.9%), skin infection15 

(14.2%), sepsis 14(13.2%), and gastroenteritis 10(9.4%). Similar studies were conducted in 

Turkey, Thailand, and Brazil on 200–563 febrile episodes, and they found that mucositis 

(33.4%), pneumonia (24.7%), and microbiologically documented infections (MDI) (34.1–38.5%) 

were the most often clinically documented infections.(8,23,24). The difference in percentage 

could be attributed to the number of FN episodes compared to 128 in this finding. Variation in 

percentage might be due to study design prospective and sample size, Economic status.  

In this study, hematologic tumors were more than four times more likely to develop FN after 

chemotherapy was started compared to those with non-hematologic tumors. According to this 

study, patients with a low neutrophil count at baseline (1.5 x 103) had a slightly higher chance of 

developing FN than those with a normal neutrophil level. In a similar study in India, patients 

with hematologic malignancy had a 4.5 (AOR = 4.6; P = 0.019) times higher risk of developing 

febrile neutropenia compared with patients with solid tumors. The risk of developing febrile 

neutropenia was increased by 1.005 (AOR = 1.005; P 0.001) (40). Variation might be   study 

design case87and control94 and sample size .During neutropenia, the neutrophil cells required to 

fight bacteria are depleted. Thus, it increases the susceptibility to developing febrile neutropenia. 
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Being stunted was not associated with an increase in risk of FN. This opposite finding might be 

due to the difference in research methods and nutritional status parameters between these studies. 

Similarly in Pakistan  Hematology  increase risk  of FN by 1.8 (41). Studies conducted in 

Thailand (ANC <300/mm3) and France, low absolute neutrophilic counts were risk factors for 

FN (ANC <1000) (  39 ,42) .   Variation might be sample size872 and clinical setting             

In this study, 29.4% of cancer patients were died after receiving at least one cycle or phase of 

chemotherapy within the study period. Patients who had a history of catheterization and 

metastatic malignancies had death risks that were almost twice as high as those compared to non-

catheterized and non-metastasized tumors. Similarly study in Thailand catheterization history 

increases mortality risk by 4.28(43). While metastasized tumors elevated the chance of mortality 

by 4.8, according to a study done in Pakistan State(44). Metastatic tumor increased the risk of 

death by twofold compared to our study. This might be due to the low sample size (84 patients) 

and only one type of cancer being included. 

On the one hand, according to this study, people with baseline high (above 20 mg/dl) blood urea 

nitrogen are roughly twice died. Similarly, studying in Santiago, BUN greater than 18 mg/dL, p 

0.001, increased the risk of death by 6.8, which is four times higher than our finding; the 

difference could be attributed to the smaller sample size (313), as well as different laboratory 

measurements or clinical setting   (2). Patients in this study who had a baseline hemoglobin level 

less than 8 mg/dl had a significantly higher risk of passing away than patients who had a baseline 

hemoglobin level greater than 8 mg/dl. This study in line with study done in Denmark , 

hemoglobin levels of 9.7 g/dL increase mortality risk by 1.3.(45) .Similarly In South America 

and India, hemoglobin levels less than 7 mg/dl increase the risk of death by 1.51 and 1.46 

respectively ( 32,44). Variation might be due to study design prospective multicenter, sample 

size 393, Economic statues   and clinical setting. 
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                 Conclusion  

 In this study, a significant number of patients developed FN and died. Several tumor and 

patient-related factors were associated with an increased risk of the development of FN and 

mortality. FN was linked to hematologic tumors, tumor metastasis, a low baseline neutrophil 

count, and incomplete vaccination. While tumor metastasis, history of urinary catheterization, 

abnormal renal function at baseline, and low levels of hemoglobin were significantly associated 

with the increased risk of mortality. 

                 Recommendation  

In light of these findings, the following suggestions will be made: Jimma Medical Center should 

strive for early diagnosis and treatment to reduce the risk of tumor metastasis. Healthcare 

providers should improve the evaluation of baseline laboratory tests such as renal function, 

hemoglobin, and neutrophil count. It would be preferable if policymakers developed alternative 

strategies, such as vaccination, to reduce the risk of FN. It is also better if researchers conduct 

multicenter prospective cohort studies to provide evidence for association factors for death and 

FN with specific drugs regimen used in pediatric cancer treatment and nutritional statues. 

                 Limitations     

The study's drawback is that it was conducted in a single center and was retrospective in nature. 

There were some patient records that couldn't be found, and it's possible that those missed 

documents were those of patients who passed away. It's possible that this led to an undercount of 

patients who passed away. The failure to fully evaluate some of the study variables may also be 

due to incomplete records of data in the patient charts 
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Purpose of the study: To assess clinical characteristics, associated factors and treatment 

outcomes of pediatric cancers among pediatric cancer patients who received chemotherapy at 

pediatric hematology/oncology ward, of Jimma Medical Center, Ethiopia 

PART I: 1.  Socio demographic 

characteristics   

 

1. Sex:                                         1. Male 2.Female 

2. Age (in years):      ______ 

3. Height(cm): _______ 

4. Residence: 1. Rural             2. Urban  

  PART I: 2. Anthropometric measurements 

at admission 

1) WFH_____ 

2) WFA: ___                              

3) Wasted: ______ 

4) Stunted: _______               

 

 

 

 

 

                                             ANNEXES 

                                Annex-: Information sheet  

                             Principal investigator (PI): Feven Teshome (B. Pharm) 

                            Advisors: Mr. Temesgen Mulugeta (B.Pharm, MSc),  

                             Dr. Diriba Fufa (MD, Pediatric Hematology/Oncologist) 

                            Sponsoring organization: Jimma University 
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PART II: Disease related variables 

1. Date cancer was confirmed: __________      

2. Primary cancer diagnosis: ________________________________________                        

  

3. Did tumor metastasize?  1.Yes  2 .No 

4. History of catheterization 1.Yes 2. No 

5. Does the patient have other comorbid diseases?  1.Yes 2.No 

6. If yes Q5 to  _________ 

7. History of documented infections: ________  

8. Was surgical interventions done for solid tumors?  1. Yes 2. No 

Part 3:  Laboratory and other Investigations     

Investigations  At baseline  

CBC  WBC (3.6-10.2) 

10^3/UL 

 

neutrophil#  (1.7-

7.6)10^3/UL 

 

 RBC   

 Hgb(12.5-16.3)g/dl  

 Plt #(152-

348)10^3/UL 

 

Renal function 

tests   

Scr (0.7-1.2)mg/dl  

BUN (16.6-48.5) 

mg/dl) 

 

Liver function 

tests  

AST (0-40 U/)  

ALT (0-41 U/L)  

ALP(40-129 U/L)  
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8.If antifungal was prescribed, write the regimen __________ 

 

 

 

 

 

 

Part 4: Drug related variables 

1. Date chemo was initiated ___________ 

2. Cycle or phase receive  up to end of study period  

3. Number chemotherapy sessions received: ______ 

If the patient had FN diagnosis due to chemotherapy, part 5, 6 and 7 should be filled, if not 

go to Part 8  

Part 5: Febrile neutropenia related data  

1. What was the ANC value? ____________ 

2. What was the temperature value (in degree Celsius): ____ 

3. Number of FN episode _______   

4. Indicate the phases/cycle of the treatment when the 1
st
 episode of FN dx:   

5.  Initial antibiotic prescribed __________ 

6. Was the initial antibiotic regimen changed/modified during the course of FN treatment? 

1.Yes    2.no 

7. If yes to Q6, write the modified antibiotic regimens and time to modification from the 

initiation:     

______________________________________________________________________________

______________________________________________________________________________

___ 
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Part 6: FN related Outcomes/Etiology of fever  

8. Clinically/chest x-ray documented infections: 1. Yes 2.No  

9. If the answer is yes,  

1. Oral mucosal infections 

2. Otitis media  

3. Pneumonia 

4. Skin and soft-tissue infection  

5. Infectious diarrhea/enteritis  

6. Urinary tract infections  

7. Bone/joint infection  

8. Meningitis  

9. Others: ___________________________________ 

10. Was there any microbiologically confirmed infection? 1. Yes 2.No  

11. If yes to Q10, how it was identified?__________ 

12. If culture was done, fill the below table. 

 

13. If died, what was the suspected cause of death (from what was status of the patient?  

1. Alive    

2. Disappeared/LAMA and date: __________ 

3. Transferred/ref 

4. Died and date: ____________the death summary note): ___________ 

 

 

Tests  Microorganisms grown  Sensitivity result  

Blood culture   


