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ABSTRACT

INTRODUCTION: Febrile neutropenia (FN) is an oncological emergency and requires prompt 
intervention. Recommended management of febrile neutropenia is based on local epidemiology 
of microorganisms. Rwanda lacks data on local epidemiology for febrile neutropenia. This study 
aims to highlight the epidemiology of bacteremia causing febrile neutropenia in pediatric 
populations in Rwanda.
METHODS: A retrospective cross-sectional study was conducted over a period of 5 years at three 
referral hospitals in Rwanda. This study included patients with febrile neutropenia aged less than 
15 years. A structured questionnaire was used for data collection, and Stata version 13 was used 
for analysis.   
RESULTS: This is the 1st study describing the epidemiology of microorganisms in neutropenic 
cancer patients in Rwanda. A total of 138 children were included in this study; 92 patients (67%) 
had hemato-oncology diseases, with acute lymphoblastic leukemia (ALL) represented at 50%, 
while 46 patients (33%) were non-cancer patients. Prevalence of FN in hemato-oncology was 36%. 
The rate of bacteremia was 37.6% (52/138). Gram-negative pathogens predominated at 65.4% of 
all isolates, with Escherichia coli being more common. Concerning antibiotic susceptibility, Gram 
negatives were largely resistant to 3rd generation cephalosporins, but most of them showed 
sensitivity to carbapenems. Unfortunately, 67% of S. aureus was mainly MRSA. The 30-day all-
cause mortality rate in cancer patients with FN was 19%.
CONCLUSION: This study showed that E. coli was the most common organism causing bacteremia 
in febrile neutropenic pediatric patients, with high resistance to 3rd generation cephalosporins 
and gentamicin. The use of carbapenems as empiric treatment of febrile neutropenia is highly 
recommended. 
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INTRODUCTION

Febrile neutropenia (FN) is a life-threatening 

condition occurring in oncology [1], but it also 
happens in other healthy immunocompetent 
children. FN presented with a temperature of 38°C 



Rwanda Medical Journal, Vol. 82, no. 3, p. 25-35, 2025. https://dx.doi.org/10.4314/rmj.v82i3.7 -26-

with an absolute neutrophil count (ANC) of less than 
0.5 x 109/L [2]. Severity of neutropenia is classified 
by the American Society of Clinical Oncology as 
severe, moderate or mild. Severe neutropenia is 
considered when ANC is less than 0.5×109/L [3]. 
Febrile neutropenia can result from the cancer 
itself or after administration of chemotherapy, 
radiotherapy, and immunosuppressants [4]. FN is 
most common in hematological malignancies; it 
can occur at the time of diagnosis or at the end-
stage disease. Patients on chemotherapy have a 
higher risk for FN episodes [5].
FN has a mortality rate of 24% in high-income 
countries (HIC) and 33% in lower-income countries 
(LIC) [6,7]. Despite progress in management, 
FN is associated with prolonged hospital stays 
and increased health care costs [8]. Timely and 
adequate empirical antibiotic treatment has 
improved the prognosis [9,10]. There is a marked 
shift of micro-organisms causing infection in 
neutropenic patients as reported by a European 
study,  where around 70% of bacteraemia was 
related to Gram-positive organisms by the late 
1980s and in the early 1990s [11–13]. Data 
from low-income countries mostly showed 
predominance of Gram negatives in studies from 
Mexico, Ghana, Uganda, and Tunisia [6,10,21,22]. 
There is a marked shift of micro-organisms from 
gram-negative to gram-positive, causing infection 
in neutropenic patients as reported by a European 
study,  where around 70% of bacteraemia was 
related to Gram-positive organisms by the late 
1980s and in the early 1990s [11–13]. Death 
associated with FN episodes in high-income 
countries(HICs) ranges from 0.7–3.9% compared 
to the death rate observed in low-income 
countries(LICs), which is considerably higher at 
4–13.2% [14]. Contrarily, data from low-income 
countries mostly showed predominance of gram 
negatives in studies from Mexico, Ghana, Uganda, 
and Tunisia [6,10,21,22]. 
FN is most common in patients with oncological 
conditions. However, many studies have 
demonstrated the codominance of the virus in 
causing FN in immunocompetent children, where 
respiratory syncytial virus (RSV) was found to 
be the most isolated in the immunocompetent 
children, as shown by a retrospective study done in 
Japan (2012-2019), which observed RSV infection  
in 31(11%) [15]. Another study done from 2013 to 
2015 in Israel in non-immunocompromised infants 
and young children < 2years, found that viruses 
like Adenovirus, RSV, Parainfluenza virus 1,2,3, and 

Influenza A, EBV, and CMV were the primary cause 
of FN [16]. 
FN in the oncology department is one of the life-
threatening conditions; the microbiology isolates 
differ between HICs (High Income countries) 
and LICs (Low Income countries). In HICs, Gram 
positives predominate, and the treatment is 
based on bacterial isolates rather than empirical 
treatment alone. This was shown in studies 
conducted in Spain, Italy, and the United States of 
America [17–20]. Although data from low-income 
countries mostly showed predominance of gram 
negatives in studies from Mexico, Ghana, Uganda, 
and Tunisia [6,10,21,22].

HICs treat FN based on their local epidemiology, 
while LICs have minimal data concerning local 
epidemiology in FN. Guidelines by the Infectious 
Diseases Society of America (IDSA) recommend 
that high-risk patients need hospitalization for 
intravenous empirical antibiotic monotherapy of an 
anti-pseudomonal β-lactam agent, with addition of 
aminoglycosides, fluoroquinolones, or vancomycin 
to the initial therapy when multidrug resistance is 
suspected or in hemodynamic instability is present 
[23]. IDSA also recommends the use of vancomycin 
in FN cancer patients when there is evidence 
of MRSA [23]. The Rwanda Pediatric guidelines 
recommend using 3rd generation cephalosporins 
in pediatric patients with sepsis [24]. Local hospitals 
generally use third-generation cephalosporins and 
gentamicin, while private hospitals use piperacillin-
Tazobactam and Amikacin or a combination of 
carbapenem and vancomycin for patients with FN 
with oncology conditions.

Identifying the causative microorganisms guides 
antibiotherapy choices, thus improving the 
quality of life in children with neutropenic fever 
[5,7,9]. Rwanda still treats FN empirically based 
on study findings from HICs. There are no local 
epidemiologic studies on FN in Rwanda. This 
study aimed to describe the bacterial etiology 
and antibiotic sensitivity of febrile neutropenia 
in children with and without hemato-oncology 
diseases at three tertiary Rwandan hospitals over 
5 years.

METHODS

Study design
A retrospective cohort study was used for a period 
of 5 years (January 2016 to December 2021). 
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All children aged below 15 years diagnosed with 
neutropenic fever who consulted the respective 
hospitals during the study period were included. 

Study settings
Three paediatric tertiary centres (hospitals) which 
provide paediatric hematology-oncology services 
in Rwanda were included: University Teaching 
Hospital of Kigali (CHUK), Rwanda Military Hospital 
(RMH), and King Faisal Hospital, Kigali (KFH).
The CHUK is the largest academic tertiary referral 
hospital in Rwanda, located in the capital city of 
Kigali, and has a pediatric hemato-oncologist on 
staff. There are 86 paediatric beds, of which 10 
are for hemato-oncology. The RMH is a public 
tertiary care level hospital in Kigali with a national 
centre for Radiotherapy and specialized personnel 
in oncology and radiotherapy, with 81 pediatric 
beds.  The KFH is a private hospital in Kigali that 
provides paediatric oncology services, including 
chemotherapy with two oncologists on staff.
All the hospitals have a level three laboratory, 
but none have an automated system. Only RMH 
had an accredited laboratory during the data 
collection period. For bacterial culture, culture 
medium was used, and plates were observed for 
7 days. Antibiotic susceptibility testing was carried 
out by using disk diffusion (Kirby-Bauer testing) 
and interpreted as per Clinical and Laboratory 
Standards Institute (CLSI) standards.

Study participants 
The inclusion criteria were patients who presented 
with fever and low absolute neutrophil count, 
defined as a temperature greater than 38 
degrees Celsius and ANC <1500 cells/microliter, 
respectively, and had a blood culture drawn.
The exclusion criteria were children with 
Neutropenia without fever and children with FN 
for whom blood cultures were not obtained.

Data collection procedures
Data were collected in 3 referral hospitals of 
Rwanda, as mentioned above, and all children 
who met the inclusion criteria were included in 
the study. A structured questionnaire was used 
to gather all required information from patients' 
records regarding participants’ socio-demographic 
and medical history, including underlying diseases, 
vital signs, especially temperature, empirical 
treatment on admission, and treatment adjusted 
after the antibiogram report. The full blood count 
(FBC), microbiological results, and antibiograms 

were retrieved from laboratory records. 

Data analysis
Data from questionnaires were checked for 
completeness and inconsistencies, and then 
entered into the Epidata version 3.1 (The Epidata 
Association, Odense, Denmark). Stata version 13 
(Stata Corp LLC, College Station, TX) was used for 
data analysis. Descriptive data were presented as 
follows: categorical data were presented using 
frequencies and percentages in tables and charts. 
Continuous data were summarized by mean and 
median values depending on their distribution. Chi-
square test and logistic regression (binary logistic 
regression and multivariable logistic regression 
analysis) were utilised to study the relationship 
between the outcomes and possible predictors. 
Statistical significance for associations was taken at 
the level p < 0.05.

The Institutional Review Board (IRB) of the 
University of Rwanda, College of Medicine Health 
Science, reviewed and approved the study and 
its implementation through its ethics committee. 
No informed consent was used as it is secondary 
data collection, but confidential agreements were 
signed between the researcher and the hospital 
management. To ensure the confidentiality of the 
research data, no patient names were collected. 
Codes replaced patient identification.
 
RESULTS

A total of 32518 medical records of children 
admitted over the 5-year period at the study sites 
were reviewed, and these included 250 children 
with haemato-oncological disease. A total of 
138 children under 15 years of age with FN were 
identified; 92 with haemato-oncological disease 
and 46 with other conditions (Figure 1).
The overall prevalence of febrile neutropenia was 
0.42% (420 per 10,000 children). The prevalence 
of febrile neutropenia in haemato-oncology was 
36% (92/250).

A total of 32518 medical records of children 
admitted over the 5-year period at the study sites 
were reviewed, and these included 250 children 
with haemato-oncological disease. A total of 138 
children under 15 years with FN were identified, 
92 with haemato-oncological disease and 46 with 
other conditions (Figure 1). 
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Sociodemographic and clinical characteristics of 
children with febrile neutropenia
The mean age of patients with FN was 7.9 years 
(SD 4.15), ranging from 1 year to 15 years. Fifty-
five percent (55%) of the participants were males, 
and 32.6% of the total number of patients resided 
in Kigali City, and 68% of the patients had severe 
neutropenia (Table 1).

Distribution of diagnoses among participants 
with febrile neutropenia
Haemato-oncologic diagnoses made up (67%) of 
all causes of FN, with acute lymphoblastic leukemia 
(ALL) being the most common at 50% (46/92). 
Non-haemato-oncologic causes were (33), with 
the most common diagnoses being malnutrition 
(75%) and sepsis (50%).

Microbes identified in children with febrile 
neutropenia
Of 138 children with febrile neutropenia, 52 (37%) 
yielded positive blood cultures. Of the 52 isolates, 
18 (34.7%) were gram-positive and 34 (65.3%) 
were gram-negative. Twenty-nine patients with 
oncologic conditions had positive blood cultures, 
and 23 of these positive blood cultures were among 
those with non-oncologic disease. The only gram-
positive organism isolated was Staphylococcus 
aureus. The prevalence of a gram-positive isolate 
was 8 (27.5%) among the 29 haemato-oncology 
patients with a bacterial isolate.

Figure 1: Flow chart for study participants’ recruitment 

Characteristics N %

Age (Mean ± SD) 7.92 ± 4.15 years

Age range

  1-5 years 47 34.06

  6-11 years 55 39.86

  12-15 years 36 26.09

Gender

  Male 76 55.07

  Female 62 44.93

Residence

  Kigali 45 32.61

  South 29 21.01

  East 24 17.39

  West 21 15.22

  North 18 13.04

  Outside of Rwanda

  ANC

   Severe 

   Moderate

    mild

1

94

30

14

0.72

68.11

21.74

10.14

Table 1: Sociodemographic and clinical 
characteristics of participants

Severe: ANC lower than 500 cells/microL, Moderate: 
ANC between 500-1000 cells/microL, Mild: ANC more 
than 1000 cells/microL
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Ten (43.5%) among the 23 other patients also had 
bacterial isolates.
The prevalence of a gram-negative isolate was 21 
(72.5%) among the 29 haemato-oncology patients 

with a bacterial isolate and 13 (55.5%) among the 
23 non-haemato-oncology patients with bacterial 
isolates. These differences between patients with 
haemato-oncologic conditions and those without 
are not significant (p=0.23).
Escherichia coli and Staphylococcus aureus were 
the most common in malignancy-related cases, 
while Salmonella typhi and S. aureus were the 
most common in non-malignant causes of FN 
(Table 3).

Antibiotic sensitivity
Gram-negative bacilli showed wide resistance to 
3rd-generation cephalosporins; only E. coli was 
100% ceftriaxone (Table 4).  Salmonella typhi had 
50% resistance to ceftriaxone and piperacillin-
tazobactam, 33% resistance to carbapenems and 
amikacin, while 83% were susceptible to cefotaxime 
and ciprofloxacin, and 100% of Salmonella were 
susceptible to gentamicin. E. coli was 100% 
susceptible to carbapenems, while Klebsiella spp 
showed 82% sensitivity to carbapenems. 100% of 
Acinetobacter showed susceptibility to amikacin 
and polymyxin B, but only 50% of Acinetobacter 
were sensitive to gentamicin, ciprofloxacin, and 
piperacillin-tazobactam.
75% of Pseudomonas showed susceptibility 
to ceftazidime, 33% of Pseudomonas showed 
resistance to carbapenems, amikacin, and 
ciprofloxacin. Only 33% of S. aureus was MSSA, but 
11% of MRSA was resistant to vancomycin.

Of 138 patients who were recruited with 
neutropenic fever,29 died within 30days of 
hospitalization, giving an overall case fatality of 
21%. Among 92 febrile neutropenic patients with 
hemato-oncologic disease,19 patients died within 
30 days of admission with a case fatality of 20%.

Tuyisingize et al. Epidemiological profile of febrile neutropenia in children in Rwanda

Table 2: Distribution of the diagnoses among 
children with febrile neutropenia

Table 3: Utilization of cervical cancer screening modalities (n = 198)

Diagnosis N %

Hemato-oncologic causes 92 67

    ALL 46 50

    AML 12 13.04

    Burkitt lymphoma 6 6.52

    Anaplastic LC Lymphoma 2 2.17

    Non-Hodgkin’s lymphoma 1 1.08

    Chronic myeloid leukemia

   Aplastic anemia

1

15

1.08

16.3

   Solid tumor 9 9.8

      Wilms tumor 6 66.67

      Brain tumor 2 22.22

      Ewing sarcoma 1 11.11

Non haemato-oncologic causes                          
46                                          

  33

Infectious 30   65

  Sepsis 15   50.00

  Typhoid fever 6   20.00

  Pneumonia 5   16.67

  Other 4   13.33

Non-infectious 16   35

   Malnutrition 12   75

  Nephrotic syndrome 4   25

AML: Acute Myeloid Leukemia, ALL: Acute lymphoblastic 
leukemia

Diagnosis S. typhi E. coli Klebsiella 
spp. S. aureus Acinetobacter 

baumannii
Pseudomonas 
Aeruginosa Total

Malignancy causes

Hematological  0 10    5 8      2     2  27

Solid tumors  0 1    1 0      0     0  2

Non-malignancy causes

Infectious  6 1    2 8      0     1 18

Non-infectious  0 0    3 2      0     0  5

Total 6 12   11 18     2    3 52
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Factors associated with mortality among patients 
with neutropenic fever
Of 138 patients who were recruited with 
neutropenic fever, 29 died within 30 days of 
hospitalization, giving an overall case fatality of 
21%. Among 92 febrile neutropenic patients with 
hemato-oncologic disease,19 patients died within 
30 days of admission, with a case fatality of 20%.
Patients with severe neutropenia had an increased 
risk of death compared to those with mild or 
moderate neutropenia (OR=3.62; 95% CI: 1.17-
11.16; p=0.025). The majority of deaths were due 
to acute lymphoblastic leukemia and malnutrition 
(Table 5).

DISCUSSION 

This study demonstrated that E. coli was the 
most common organism causing bacteremia in 
febrile neutropenic pediatric patients, with high 
resistance to 3rd generation cephalosporins and 
gentamicin.
During the 5-year period, the mean age of patients 
recruited in the study was 7.9 years (SD=4.15), 
ranging from 1 year to 15 years. Fifty-five percent 
of the participants were male, and 68% of the 
patients had severe neutropenia, similarly 
reported by another study [25].
This study revealed that 67% had hematological-
oncology diseases, while 33% had other conditions. 

Table 4: Antibiotic sensitivity of organisms isolated from children with fever and neutropenia

Antibiotics sensitive 
to

Isolated microorganisms 

Salmonella 
typhi* n=6 

E. coli* 
n=12

Klebsiella 
spp.* n=11

S. aureus 
n=18

Acinetobacter 
baumannii n=2

Pseudomonas 
aeruginosa* n=3

Oxacillin 0 0 0 33 0 0

Amoxiclav 17 0 0 6 0 0

Cephalotin 17 0 0 11 0 0

Cefotaxime 83 16 0 0 0 0

Cephalotin 17 0 0 11 0 0

Gentamycin 100 8 36 0 50 67

Amikacin 67 67 45 0 100 67

Chloramphenicol 17 16 18 0 0 0

Tetracycline 0 8 0 55 0 0

Colistin 0 0 0 33 0 0

Erythromycin 0 0 0 50 0 0

Cotrimoxazole 0 0 9 0 0 0

Ciprofloxacin 83 58 27 33 50 67

Imipenem 67 100 82 n/a n/a 67

Clindamycin 0 0 0 72 0 0

Ceftazidime 75 25 25 0 0 75

Cefuroxime 0 0 0 6 0 0

Ceftriaxone 50 0 9 0 0 0

Piperacillin-tazobactam 50** n/a 50** n/a 50** n/a

Vancomycin n/a n/a n/a 89 n/a n/a

Meropenem 67 100 82 n/a n/a 67

Polymyxin B 50 8 9 22 100 33

n/a: not tested, *Only 4 isolates were tested for ceftazidime sensitivity, **Only 2 isolates were tested to piperacillin/
tazobactam
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ALL was the most common hemato-oncologic 
condition at 50%. This can be explained by the high 
incidence of ALL in Rwanda [26]. Similar findings 
have been observed elsewhere [6,7,20,27].
The overall prevalence of febrile neutropenia 
in our study was 0.42%. Prevalence in hemato-
oncology was 36%, similar to other studies, which 
report prevalence ranging from 11% to 38% [28]. 
This high incidence of FN in hemato-oncology 
patients raised awareness of the severity of FN in 
those patients; thus, screening and isolation from 

the general ward are recommended.
Overall, 37.6% of febrile neutropenic patients 
had a positive blood culture. Gram-negative 
bacteria were most commonly isolated at 65.4%. 
Salmonella and Staphylococcus aureus were the 
most commonly isolated microorganisms in non-
hematological causes of FN. This differs from 
a systematic review, where the most common 
micro-organisms identified in non-hemato-
oncology children were mostly viral - RSV, EBV, 
Parvovirus, and HHV6 [28]. The same results with 

Table 5: Factors associated with mortality among children with neutropenic fever

Predictors
           30 days outcome

OR (95% CI) P value
Died Alive

Age

1-5 years 11 (23.40%) 36 (76.60%) 1.35 (0.44-4.14) 0.599

6-11 years 12 (21.82%) 43 (78.18%) 1.54 (0.52-4.53) 0.426

12-15 years 6 (16.67%) 30 (83.33%) Ref

Sex

Male 19 (25.00%) 57 (75.00%) 1.43 (0.62-3.33) 0.395

Female 10 (16.13%) 52 (83.87%) Ref

Blood culture result

Positive 14 (25.93%) 40 (74.07%) 1.34 (0.58-3.08) 0.48

Negative 15 (17.86%) 69 (82.14%) Ref

Gram

Positive 4 (20%) 16 (80.00%) Ref

Negative 9 (26.47%) 25 (73.53%) 1.44 (0.37-5.47) 0.592

Hematological malignancies

Yes 17 (25.00%) 51 (75.00%) Ref

No 12 (17.14%) 58 (82.86%) 1.61 (0.70-3.69) 0.26

Solid tumors

Yes 2 (22.2250 7 (77.78%) 1.08 (0.21-5.49) 0.927

No 27 (20.93%) 102 (79.07%) Ref

ANC

Severe 25 (26.60%) 69 (73.40%) 3.62 (1.17-11.16) 0.025

Moderate/Mild 4 (9.09%) 40 (90.91%) Ref

Isolated germ

Salmonella 1 (16.67%) 5 (83.33%) Ref

E. Coli 5 (41.67%) 7 (58.33%) 3.5 (0.31-40.7) 0.306

Klebsiella 3 (27.27%) 8 (72.73%) 1.87 (0.15-23.4) 0.625

Staphylococcus aureus 4 (22.22%) 14 (77.78%) 1.42 (0.13-16.02)

Acinetobacter 0 (0.00%) 2 (100%) -

Pseudomonas 0 (0.00%) 3 (100%)  -
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viral predominance were observed in other studies 
[15,25,29]. However, our setting lacks virologic 
testing, so we may be missing viral diagnoses. 
The rate of bacteremia among those with hemato-
oncologic conditions was 37.6%. Literature reports 
a 20-30% rate of bacterial infection among 
patients with FN [14,30]. Comparable results have 
been observed elsewhere [21,31,32], but lower in 
South Africa and Uganda studies, 13.8% and 14.1% 
respectively [6,33]. E. coli was the most common 
bacterium isolated, similar to other studies 
[7,20,34,35]. Our findings confirm the previously 
observed predominance of gram-negative 
infections among pediatric patients at CHUK [36].

Studies from resource-limited countries have also 
shown gram-negative bacteria to be the main 
etiology of bloodstream infection [6,21,22,34]. 
Empiric antibiotic use in peripheral facilities 
before referral may select for the gram-negative 
organisms. Gram-positive bacteria were reported 
as the main micro-organisms isolated in resource-
rich settings,  probably due to the use of semi-
permanent central venous catheters and skin 
contamination during sampling [18,33].
The small percentages of Gram-positive 
bacteremia observed in our study might be linked 
to dissimilarities in the manner of our clinical 
practice compared to resource-rich settings, 
including the unavailability of long-term indwelling 
catheters, which are the primary source of  Gram-
positive bacteremia [37,38].
Our study has shown that Gram-negative bacteria 
were resistant primarily to 3rd generation 
cephalosporins. 67% of S. aureus was mainly MRSA. 
It is concerning that 11% of S. aureus isolates were 
resistant to vancomycin. Only three-quarters of 
isolated Pseudomonas showed sensitivity to FN's 
commonly used empirical antibiotic (Ceftazidime).  
E.coli and Klebsiella spp showed 100% and 82% 
sensitivity to carbapenems, respectively, similar 
to a systematic review of 10 studies where E.coli 
and Klebsiella spp showed over 90% susceptibility 
to carbapenems [35]. IDSA supports the use 
of carbapenems and vancomycin in FN cancer 
patients with high risk [23]. Our study confirms 
wide resistance of gram negatives to 3rd generation 
cephalosporins, which was also observed in a local 
study conducted by  Rogo et al. [36].  Our study 
has shown a high prevalence of MRSA at 67%  but 
also showed emerging resistance to vancomycin, 
confirming the existing data where 60% of tested 

S. aureus were MRSA in a study by Ishimwe et al. 
[36]. By comparison, our more recently collected 
data showed increased MRSA and increased 
resistance to cefotaxime and gentamicin compared 
to the 2018 study by Ishimwe et al. [36]. 

FN is associated with high mortality and morbidity. 
The 30-day all-cause mortality in our study was 
21% in all febrile neutropenic patients. The 
mortality observed in non-cancer patients can 
be explained by poor outcomes associated with 
malnutrition in general pediatric patients in our 
population. Recent data reports a high prevalence 
of malnutrition in Rwanda, with 38% of children 
under 5years being malnourished. The 30-day all-
cause mortality rate in cancer patients with FN 
was 19%. Our mortality rate was similar to another 
study where the overall mortality rate within 30 
days after the onset of bacteraemia was found 
to be 24% [30]. A study in low-income countries 
reported mortality of 33% which is high compared 
to mortality observed in the USA, which was 9.5% 
[6,39]. This can be explained by the unavailability 
of data on the epidemiology of microorganisms 
causing FN in resource-limited countries. Patients 
with severe neutropenia have an increased 
risk of dying compared to those with mild or 
moderate neutropenia (OR=3.62; 95% CI: 1.17-
11.16; p=0.025). No other factors were associated 
with mortality in our study, and this can likely be 
explained by the relatively small sample size.

The study had a limitation of the Inability to 
conduct our study at Butaro district hospital, which 
is a national cancer center, because they were not 
doing blood culture during the given study period, 
and this could have added a valuable contribution 
to our study, as many children with cancer passed 
through there for chemotherapy.

CONCLUSION

This study is the first to highlight the epidemiology 
of FN in children in our country. Gram-negative 
bacteria were found to be prominent in causing 
FN, especially E. coli. Our study finds emerging 
resistance of gram-negative bacteria to 
cephalosporins, which we currently use in treating 
FN in children. Therefore, we recommend the 
use of carbapenems and vancomycin for Febrile 
neutropenia as our study showed high sensitivity 
to them. And this could reduce the mortality 
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caused by FN in our country.
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