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ABSTRACT

Introduction: Febrile Neutropenia (FN) from chemotherapy raises mortality (10%) 
and healthcare burden. Immediate broad-spectrum antibiotics are vital, highlighting 
the importance of personalized antibiotic choices for FN.

Methods: This prospective observational study, conducted at Bir Hospital 
and Bhaktapur Cancer Hospital from 2023 to 2024, investigated 200 cases of 
chemotherapy-induced febrile neutropenia. From the patients with chemotherapy 
induced febrile neutropenia, blood and relevant samples were cultured for 
antibiotic sensitivity. Initial antibiotic therapy followed Infectious Diseases Society 
of America guidelines (IDSA), later adjusted based on cultures. Granulocyte colony-
stimulating factor was used until neutrophil recovery. Outcomes, including mortality 
and hospital stay, were recorded. Analysis, using Statistical Package for the Social 
Sciences (SPSS), considered various factors presenting results as mean ± standard 
deviation or frequency and percentage and significance at P<0.05, using T-test and 
Fisher’s-exact test.

Results: Among 200 cases of febrile neutropenia with mean age of 49.41 years, only 
2.5% had severe neutropenia. Cultures were positive in 9.5% cases primarily from 
blood (42.1%) and urine (15.8%) with predominance of Gram-negative bacteria 
(Escherichia coli and Klebsiella). Most bacterial isolates were sensitive to antibiotics 
like amikacin, tazobactam-piperacillin, imipenem, and meropenem, tigecycline and 
resistance to oral ciprofloxacin and cefotaxime was in significant number of cases. 
The mean hospital stay was 5.82 days and only 4 deaths were recorded. Advanced 
age and comorbidities correlated with increased mortality rates.

Conclusion: Timely empirical antibiotics reduce mortality in febrile neutropenia 
and should be customized according to local pathogen and sensitivity patterns. 
Advanced age and comorbidities are linked to increased mortality thus require 
careful management.
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period and enterococcal species had an 8% prevalence.3

To  prevent life-threatening complications, guidelines 
advise prompt administration of broad-spectrum 
antibiotics within one hour of documented fever.4 

Moreover, use of broad spectrum antibiotics has resulted 
in emergence of multi-drug resistant bacteria.5 The 
choice of antibiotics depends on local pathogen and 
resistance pattern which can change from time to time 
and place. This study identifies recent bacterial patterns, 
susceptibility, and clinical variables in FN patients with 
solid tumors at our institute.

INTRODUCTION

Febrile Neutropenia (FN), a severe chemotherapy 
complication, leads to increased morbidity and 
mortality.1 It affects 10%-50% of solid tumor patients 
and over 80% with blood malignancies. It is linked 
to increased costs and nearly a 10% mortality rate, 
posing a substantial healthcare and economic burden.2 

Over time, the bacterial profile in febrile neutropenia 
has shifted, with increased prevalence of gram-positive 
organisms, particularly staphylococcal species (22%). 
Methicillin-resistant Staphylococcus aureus (MRSA) 
increased from 5% to 14%. Pseudomonas aeruginosa 
ranked second but showed low prevalence in the later 
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METHODS

This prospective observational study conducted at NAMS 
included 200 cases of chemotherapy-induced febrile 
neutropenia from 2023 to 2024. Institutional review 
board approval was obtained, and relevant data were 
collected with informed consent. The patients >18 years 
old with histologically proven malignancy undergoing 
chemotherapy, meeting febrile neutropenia criteria, 
admitted to the hospital, and providing informed consent 
were included in the study. Febrile Neutropenia was 
defined as an absolute neutrophil count ( ANC) of < 500 
cells/mm3 or an ANC that is expected to decrease to < 
500 cells/mm3 during the next 48 hour and fever was 
defined as a single oral temperature of ≥ 38.3°C (101oF) 
or temperature of ≥ 38.0°C (100.4oF) sustained over a 
1- hour period.6 Profound neutropenia is defined as ANC 
≤ 100. Data collection involved comprehensive patient 
information, cancer diagnosis, staging, chemotherapy 
details, and various tests. MASCC risk calculation was 
done, and patients with a score <21 were admitted. 
Blood and relevant samples were cultured, and antibiotic 
sensitivity testing was performed. Blood culture was 
carried out aseptically; 10 mL of blood was drawn, directly 
added to the culture media, and cultured using a Bactex-
FX 200 BD instrument (Becton and Dickinson, Franklin 
Lakes, NJ). Antibiotic sensitivity testing was performed 
by the Kirby-Bauer disc diffusion method. Fungal culture 
was not done due to lack of facility and cost issues. 
Comprehensive metabolic panel: complete hemogram 
with differentials and estimation of ANC, Renal Function 
Test, Liver function test, chest X-ray, and urine routine 
and microscopic examination was done. Initial empirical 
antibiotic therapy followed Infectious Diseases Society of 
America guidelines (IDSA) guidelines, with adjustments 
based on culture reports. Besides antibiotics, patients 
received short-acting granulocyte colony-stimulating 
factor until neutrophil recovery. Outcomes, including 
mortality, hospital stay, and microbiological reports, 
were recorded on the proforma.  Data analysis using 
Statistical Package for the Social Sciences (SPSS) included 
stratification by various factors, and results were 
presented as mean ± standard deviation or frequency 
and percentage. Statistical significance was considered at 
P<0.05 using T-test and Fisher exact test. 
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Nearly equal numbers of male (101, 50.5%) and female (99, 
49.5%) patients participated in the study. Only 25 cases 
(12.5%) presented with severe neutropenia (≤100), while 
38 cases (19%) had concurrent comorbidities at the time 
of diagnosis. Among the 200 cases of febrile neutropenia, 
75.5% did not receive prophylactic granulocyte colony-
stimulating factor (GCF), whereas 24.5% experienced 
febrile neutropenia despite prophylactic GCF use as 
shown in Table 1.

Table 1: Characteristics of patients with FN 

Characteristics Number of febrile 
neutropenia episodes (%)                                                      

Age in years

<50 97 (48.5%)

≥50 103 (51.5%)

Sex

Male 101(50.5%)

Female 99 (49.5%)

Comorbidites

Yes 38 (19%)

No                                                                        162 (81%)
Severity of neutropenia

≤100 ANC 25 (12.5%)

>100 ANC 175
Duration of neutropenia

≤7days 197 (98.5%)

>7days 3 (1.5%)

Use of prophylactic GCSF

Yes 49 (24.5%)

No 151 (75.5%)

Out of the 200 cases, 19 (9.5%) exhibited positive cultures, 
with blood and urine being the common source of bacterial 
isolates, constituting 42.1% and 15.8%, respectively, as 
outlined in Table 2. Predominantly, Gram-negative bacteria 
were isolated, with notable instances of Escherichia 
coli and Klebsiella pnemoniae, identified in 8 and 6 
cases, respectively. Additional bacterial strainsincluded 
Acinetobacter baumannii (1 case), Citrobacter freundii 
(2 cases), and Pseudomonas aeruginosa (1 case), 
as delineated in Fig 1 . An analysis of susceptibility 
patterns indicated that a majority of bacterial isolates 
responded favorably to antibiotics such as amikacin, 
tazobactam-piperacillin, imipenem, and meropenem, 
with no instances of resistance observed against

RESULTS

This study conducted at Bir Hospital and Bhaktapur 
Cancer Hospital for one year documented 200 instances 
of febrile neutropenia among 175 patients, with an 
average age of 49.41±16 years. The distribution of age 
was fairly balanced; with 103 cases (51.5%) being over 
50 years old and 97 cases (48.5%) less than 50 years old. 
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tigecycline. Conversely, oral ciprofloxacin and cefotaxime 
displayed resistance in a significant number of cases, 
with 14 and 10 cases exhibiting resistance, respectively, 
as illustrated in Fig 2.

Clinical variables Number (percentage)

Mortality 

No 196 (98%)

Yes 4 (2%)

Length of hospital stay
(mean±SD)

5.82±2.3

Characteristics Alive                                                  Death P value
Age 
(Mean±SD)

49.14±16.1 62.25±8 0.04*

Sex
Male 99 2 0.68†
Female 97 2
Comorbidites
Yes 34 4 0.001†
No 162 0
Severity of neutropenia
≤100 ANC 24 1 0.41†
>100 ANC 172 3
Duration of neutropenia
≤7 days 193 0 0.94†
>7 days 3 4
Use of growth factors
Yes 49 0 0.32†

No 147 4
Length of stay  
(Mean±SD)

5.69±2,18 12±3.5 0.038*

Culture positive
Yes 18 1 0.33†
No 178 3
ANC 329.40 

±179.3
334.75
±203.3

0.96*

Table 2: Details of culture

Culture result Number ( percentage)
Positive 19 (9.5%)
Negative 81 (90.55)
Organism
Gram positive 1
Gram negative 18
Source of culture positivity
Blood culture 8 (42.1%)
Urine culture 8 (42.1%)
Sputum culture 3 (15.8%)

Figure 1. Organism isolated from positive culture

Table 3: Clinical outcome of febrile neutropenia

Table 4: Relationship between mortality and climical 
parameters

ANC= Absolute neutrophil count, p value <0.05 is
statistically significant

 * Student t-test, † Fisher’s exact testFigure 2. Antibiotic sensitivity pattern of bacterial isolates

The clinical prognosis for febrile neutropenia generally 
proved favorable, with only 4 fatalities documented, 
and mean hospitalization duration of 5.82±2.3 days, 
as depicted in Table 3. Notably, among the 4 deceased 
patients, only one exhibited a positive culture result. 
Advanced age (p=0.04) and the presence of comorbidities 
(p=0.001) were markedly linked to increased mortality 
rates in cases of febrile neutropenia. Furthermore, the 
duration of hospital stay was prolonged among febrile 
neutropenia patients, averaging 12±2.5 days (p=0.038), 
as illustrated in Table 4.

DISCUSSION

Febrile neutropenia is a serious concern for cancer patients 
with increased morbidity and mortality with range of 6.8%-
20%.7 Appropriate empirical antibiotic is very important 
in treating febrile neutropenia and preventing deaths. 
The choice of empirical antibiotic should be based on 
the prevalence of microbial pathogens and the antibiotic 
sensitivity which vary over time and place. Therefore, 
conducting regular studies to understand these patterns 
is vital for treatment decisions. In our institute, we 
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primarily rely on guidelines from the Infectious Diseases 
Society of America (IDSA) for selecting empirical 
antibiotics, rather than solely relying on local data.

Our study findings illuminate key aspects of febrile 
neutropenia (FN) in cancer patients. We noted a relatively 
modest rate of positive cultures, with only 9.5% of cases 
showing positive results, predominantly from blood and 
urine samples. This result is similar to the findings of 
study done in India by Jacob et al. which revealed overall 
positive culture rate of 21.3%, with 8% positivity in solid 
malignancies.8 Another investigation by Babu et al. 
detected microbial isolates in 15% of cases, encompassing 
both hematological and solid malignancies, with a lower 
positive culture rate in solid malignancies (4%).9 Maria 
et al. study demonstrated a 34.9% positive culture rate, 
with 17.5% positivity in blood cultures.10 The variability in 
culture positivity may stem from differences in bacterial 
culture methodologies and lack of exclusive enrolment of 
solid malignancy cases as most of the studies incorporated 
both solid and haematological malignancies. 

There has been a trend in shift of organism from gram 
negative to gram positive organisms in recent years. Study 
by Hilmar et al. in the United States showed that 61% 
of bacteremia were caused by gram positive organisms 
and 27% were caused by gram negative organisms.11 
However in our study we found that predominant 
organism isolated were gram negative bacteria with 
staph aureus isolates in only one instances. Among gram 
negative bacteria, E coli and klebsiella pneumoniae were 
predominant organisms. As guidelines for empirical 
treatment of febrile neutropenia emphasizes the need of 
antipseudomonal and MRSA coverage, our study showed 
lower rate of culture positive for pseudomonas and 
staph aureus. However, our result aligns with the study 
done in India where gram negative bacteria is the chief 
isolates with low positivity for pseudomonas.8  Another 
Study done in India showed predominant gram negative 
bacteria with Klebsiella spp. being the most common.12In 
a study done in Saudi Arabia, equal frequency of both 
gram positive and gram

In a study done in Saudi Arabia, equal frequency of both 
negative organisms were found among positive culture in 
13.5% cases.13 The emergence of gram positive organism 
can be attributed to the placement of indwelling 
catheters in many cancer patients for chemotherapy 
delivery while our patients due to financial constraints 
can’t afford indwelling catheter and none of our patients 
had indwelling catheters. This can be the reason of lower 
positivity of gram positive organisms. The antibiotic 
susceptibility patterns for both gram positive and gram 
negative bacteria revealed favorable responses to
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antibiotics such as amikacin, tazobactam-piperacillin, 
imipenem, and meropenem, with tigecycline showing 
universal efficacy.  The antibiotic sensitivity pattern was 
similar to study done by Jacob et al. in India.8 However, 
resistance to oral ciprofloxacin and cefotaxime was 
prevalent among a significant subset of cases. Schelenz 
et al. showed higher incidence of gram negative isolates 
with higher rate of ciprofloxacin resistance which can 
be attributed to the increased use of fluoroquinolone 
prophylaxis in cancer patients during chemotherapy.14

Notably, our study documented a favorable clinical 
outcome for FN, with a mere 2% mortality rate among the 
200 cases analyzed with the mean hospital stay of 5.82 
days. Advanced age and the presence of comorbidities 
emerged as significant predictors of increased mortality, 
emphasizing the importance of considering patient 
demographics and medical history in treatment decisions. 
The rate of hospital mortality was 5.3% in study done by 
Hamidreza et al. where older age was associated with 
increased mortality which is similar to our study.15 Study 
done in Saudi Arabia showed the mortality rate was 11.2% 
and it was significantly associated with the presence of 
bacteremia.13 Mortality rate observed in study done 
by Jacob et al was 12.5% in solid malignancies where 
presence of comorbodities was significantly associated 
with increased mortality.8 The lower mortality rate 
among our patients compared to other studies reflects 
the efficacy of empirical antibiotics and lack of extended 
resistance against antibiotics as we didn’t observe the 
resistance to empirical antibiotics used.

CONCLUSION
Because of dynamic nature of FN epidemiology, there 
is the need for ongoing surveillance to inform empirical 
treatment strategies. Furthermore, our study contributes 
to the understanding of antibiotic resistance patterns and 
treatment outcomes of FN in cancer patients highlighting 
the importance of tailored management strategies 
informed by both local data and global research trends.
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