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Introduction

Infection is the most important cause of mortality and morbidity 
in patients with malignancy. The characteristic feature of 
these patients is the presence of neutropenia, which causes 
immunosuppression. It is known that severe febrile neutropenia 
(FN) patients with absolute neutrophil counts <500-1000 cells/
mL and fever over 38 °C are associated with an increased risk of 
severe bacterial infection (1,2).

FN is considered one of the most important and potentially life-
threatening oncologic diseases in the emergency department 
(ED). The deficiency of neutrophils disrupts the inflammatory 

response, so clinical signs and symptoms may remain confidential 
in these patients. Therefore, these patients should be treated 
early, and treatment with broad-spectrum antibiotics should be 
started. Studies have shown that this reduces the mortality rate 
(3-5). Cancer patients with FN often refer to ED. These patients 
may wait a long time for diagnosis and initial treatment, and such 
delays are associated with increased mortality (6,7).

After fever is detected within one hour, various clinical guidelines 
recommend starting broad-spectrum antibiotics (3,8). There 
is no specific guideline recommendation regarding antibiotic 
administration time (AAT) indicated to reduce mortality in FN 
patients. If AAT is too long, the length of hospital stay increases in 
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 Aim: Febrile neutropenia (FN) is considered to be one of the most important and potentially life-threatening oncologic diseases in the 
emergency department. Our study aimed to determine whether there is an effective time for decreasing the mortality at the end of the 
first month after antibiotic administration. 

Materials and Methods: This study was designed as a retrospective cohort study. The study population consisted of FN patients who had 
malignancy >18 years and were admitted to the university hospital between January 2002 and July 2014. A total of 645 patients were 
included in the study. Of the patients, 322 patients were included in the analysis. The cut-off value for antibiotic administration was 
determined as ≤6 hours vs >6 hours. 

Results: The median age was 54 years, and 173 (53.7%) of the patients were male. Hematological and lung malignancies were found most 
frequently (46.9%, 12.4%, respectively). The median value of antibiotic administration was 247 minutes, and the mortality rate at the end 
of the first month was 24.5%. In the logistic regression analysis, the probability of death at the end of the first month in patients who had 
antibiotic administration >6 hours was found 2.436 times higher than the other group.

Conclusion: As a result, we found that the administration of the first dose of antibiotics to f FN patients in the first 6 hours is effective in 
reducing mortality.
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adult patients (3,8-11). It seems reasonable to administer the first 
dose of antibiotics shortly after the first visit to the ED.

This study aimed to determine the relationship between AAT and 
outcomes in patients with cancer who presented with FN at the 
ED.

Materials and Methods

Study Design

This was a retrospective cohort study that evaluated clinical 
manifestations, risk factors, and outcomes in patients with 
cancer who presented with FN at the ED from January 2002 and 
July 2014. This study was conducted in a university hospital and 
was approved by the institutional review board of the hospital. 
A total of 645 patients were enrolled in this study. Our inclusion 
criteria for this study were patients with malignancies and aged 
≥18 years. Three hundred twenty-two patients were included in 
the analysis. Patients who were diagnosed with neutropenia and 
fever without an ED visit and who had missing data, especially 
for follow-up, were not included in the study (Figure 1).

Treatment Protocol

According to the International FN guidelines, antibiotics were 
given to the patients (12).

Definitions

Definitions were prepared according to the Infectious Diseases 
Society of America (3). Oral or axillary temperature equal to 

38.3 °C and above for one time or 38.0-38.2 °C for one hour was 
defined as fever. Neutropenia was defined as a neutrophil level 
less than 500/mm3, or a neutrophil level between 500-1000/mm3 

and an expected fall below 500/mm3 in 48 hours. According to 
these, the patients were considered as FN patients. 

The number of neutrophils at the time of the ED visit was 
categorized into two groups as severe neutropenic (neutrophil 
level <100/mm3) and neutropenic (neutrophil level <500/
mm3) groups. Outpatient neutrophil counts were grouped as 
severe neutropenic (neutrophil level <100/mm3), neutropenic 
(neutrophil level <500/mm3) and normal (neutrophil level 500-
1000/mm3).

AAT was defined as the time from triage to the first dose of 
parenteral antibiotic administration. Length of stay (LOS) and 
survival time to hospital discharge were calculated as well. 
The LOS in the ED was defined as the time from triage to the 
hospitalization or referral to another hospital.

This study was approved by the Ethics Committee of Akdeniz 
University. The study was conducted following the ethical 
principles of Helsinki.

Statistical Analysis

Kolmogorov-Smirnov test was used to assess normality. Normally 
distributed data were given as mean ± standard deviation. Non-
normally distributed data were analyzed using Mann-Whitney U 
test and were presented as median for the continuous variables 
and percentage for the categorical variables. Dependent 
variables were associated with deaths at the end of the first 
month. Independent variables were age, gender, seasonal 
period, LOS in the ED, vital signs, use of Granulocyte colony-
stimulating factor (G-CSF), pre-admission antibiotic usage, 
count of applied neutrophils, count of discharged neutrophil, 
underlying malignancy causes, comorbidities, AAT and the 
antibiotic protocols, the last chemotherapy and radiotherapy 
(RT), blood, urine cultures with results. A chi-square test was used 
to analyze the end of first-month mortality. Logistic regression 
analysis was performed using independent variables that affect 
the mortality relationship. Antibiotic timing at each timing cut-
off and adjusted odds ratios with 95% confidence intervals for 
the outcomes were presented. All hypotheses were constructed 
bidirectional, and the alpha critical value was defined to be 0.05. 
SPSS 20.0 statistical package program was used for statistical 
evaluation of our research data. 

Results

A total of 322 patients with diagnosed FN were included in the 
analysis. There were 173 (53.7%) males and 149 (46.3%) females 
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Figure 1. Patient flow chart
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with a male to female ratio of 1.16:1. The median age was 54 
years. Hematological and lung malignancies were the most 
common malignancies (46.9%, 12.4%, respectively). The basic 
characteristics of the patients are described in Table 1. 

The median LOS in the ED was 3 hours. The duration of admission 
to ED was ten days for chemotherapy and 39 days for RT. G-CSF 
was given to 149 (46.3%) patients. Thirty-seven patients (11.4%) 
have pre-admission antibiotic usage. The causes of infection are 
shown in Figure 2.

The median value of AAT was 247 minutes, and the mortality 
rate at the end of the first month was 24.5%. The primary 

outcomes between the AAT and survival at the end of the first 
month and LOS were shown in Table 2. No cut-off value has 
been yet identified for AAT to reduce the mortality associated 
with FN guidelines when this study was conducted. Quickly 
administration of the first dose antibiotics in the ED seems to 
be reasonable. In our study, each antibiotic cut-off time was 
as categorized ≤1 vs >1 h, ≤2 vs >2 h, ≤3 vs >3 h, ≤4 vs >4 h, 
≤5 vs >5 h, ≤6 vs >6 h. Analyses were performed for each cut-
off value, and no significant relationship was found between 
AAT and mortality within the first month except ≤6 vs >6 h. 
Therefore, timing cut-offs for antibiotics included ≤6 h vs > 6 h. 
In our study, the mortality rate at the end of the first month was 
significantly lower (21.8% vs 36.1%, respectively) (p<0.05) in FN 
patients with an AAT of ≤6 h and > 6 h. Then, logistic regression 
(LR) analysis of mortality-related risk factors was performed to 
determine the probability of death at the end of the first month. 
In the LR analysis, the probability of death at the end of the first 
month was 2.436 times higher in FN patients with an AAT of >6 
h compared to other group (p<0.05) (Table 3).

Discussion

A prolonged AAT can result in adverse outcomes in immune-
compromised patients. In our study, the median value of AAT 
was 247 min, and the mortality rate at the end of the first month 
was 24.5%. In similar studies, the median AAT ranged from 19.8 
to 300 minutes. In the same cohort studies, mortality rates were 
found to be 2.8% to 9.4% at the end of the first month (1,13-
17). Our hospital is a tertiary center, and patients, especially with 
end-stage cancer and comorbid conditions, apply to our ED. 
There was no particular multidisciplinary approach to quickly 
identify and treat FN patients in the ED. All of these reasons may 
have resulted in increased mortality and delayed AAT. Quickly 
administration of the first dose antibiotics in the ED seems to be 
reasonable. 

In our study, the mortality rate at the end of the first month in 
FN patients who had first AAT within 6 hours was significantly 
lower (21.8% vs 36.1%, respectively) (p<0.05). In the LR analysis, 
the probability of death at the end of the first month in patients 
with an AAT of >6 h was found to be 2.436 times higher than 
the other group (p<0.05). In a recent study, two groups were 
categorized based on the median AAT. The mortality rate 
within 28 days in the group with longer AAT was found to be 
1.18 times higher than the other group. Also, the delay in the 
administration of antibiotics every hour increases the mortality 
rate of 18% within 28 days (13). Ko et al. (14) categorized the 
AAT one to four hours, but no significant relationship was found 
between AAT and mortality within the first 28 days. As a result of 
our analysis of risk factors associated with mortality at the end 

Korkut et al. 
Antibiotic Time and Febrile Neutropenia

Figure 2. Sources of infection (n)

CNS: Central nervous system

Table 1. Demographic variables of patients
Variable 
Gender
Male, n (%) 173 (53.7)
Age, median 54
Diagnosis, n (%)

Hematological malignancies 

Lung cancer

Gastrointestinal tumors

Breast cancer

Musculoskeletal system tumors

Urogenital tumors

Head and neck tumors 

Unknown primary tumors

Central Nervous system tumors 

151 (46.9)

40 (12.4)

27 (8.4)

25 (7.8)

23 (7.1)

18 (5.6)

17 (5.3)

12 (3.7)

9 (2.8)
Comorbidities, n (%)
Chronic diseases (such as diabetes mellitus, 
hypertension, asthma) 70 (62.5)

Distant metastasis 38 (33.9)
Neurological disorders (dementia, stroke, epilepsy) 4 (3.6)
Cause of deaths, n (%)
Febrile neutropenia 80 (59.3)
Dependent on disease 31 (23)
Cardiac 18 (13.3)
Hemorrhage 5 (3.7)
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of the first month, FN patients who were hypoxic, hypotensive, 

tachycardic, and tachypnoeic had higher mortality (p<0.05). This 

situation can be explained by the fact that patients had sepsis 

or septic shock during admission to the ED. Severe neutropenic 

or neutropenic patients had higher mortality at the end of the 

first month compared to the other groups (p<0.05). Patients with 

hematologic malignancy had 0.181 times higher mortality at the 

end of the first month (p<0.05). Patients with hematological 

malignancy receiving chemotherapy are known to have more 

FN. Perrone et al. (11) found that the admission of patients with 

underlying hematological malignancies’ to an intensive care unit 

or their mortality risk was 5.5 times higher. Similarly, Rosa and 

Goldani (13) stated that patients with hematological malignancies 

had 1.20 times higher mortality than those with solid tumors.
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Table 2. Primary outcomes

Survival at the end of the first 
month
To Hemorrhage

LOS in hospital
(days)

Cut-offs for AAT
(hours)

Alive n (%)
243 (75.5%)

Dead n (%)
79 (24.5%)

Mean rank Sum of rank U Z #P1 value µP2 value

≤1 h 1 (100%) 0 (100%) 259.50 259.50

61.500 -1.066 ¥1 0.287>1 h 242 (75.4%) 79 (24.6%) 160.69 51421.50

≤2 h 10 (58.8 %) 7 (41.2%) 170.09 2891.50

2429.500 -0.416 ¥0.143 0.677>2 h 233 (76.4%) 72 (23.6%) 160.49 48789.50

≤3 h 60 (69.8%) 26 (30.2%) 164.57 14153

9798 -0.418 0.151 0.676>3 h 183 (77.5%) 53 (22.5%) 159.69 37528

≤4 h 119 (75.8%) 38 (24.2%) 158.98 24960
12557 -0.387

0.893 0.702>4 h 124 (75.2%) 41 (24.8%) 162.93 26721

≤5 h 167 (78%) 47 (22%) 157.33 33512

10721 -0.997 0.131 0.319>5 h 76 (70.4%) 32 (29.6%) 168.23 18169

≤6 h 204 (78.2%) 57 (21.8%) 161.42 41969.50

7820.500 -0.168 0.020 0.866>6 h 39 (63.9%) 22 (36.1%) 159.20 9711.50

AAT: Antibiotic administration time, LOS: Length of stay #Chi-square test was used. µMann-Whitney U test was used. ¥Fisher exact test was used. 

p1=Comparison between AAT and survival at the end of the first month,  p2=Comparison between AAT and LOS

Table 3. Logistic regression analysis of factors related to mortality at the end of the first month 

Variables related to mortality at the end of the first month B SE OR (95% CI) p

Regression coefficient -2.791 0.380 0.061 0.000

†DBP hypotensive patients 1.03 0.344 2.726 (1.390-5.347) 0.004

†Hypoxic patients 1.096 0.389 2.993 (1.395-6.421) 0.005

†CDN severe neutropenic patientsc 2.941 0.470 18.976 (7.538-47.565) <0.001

†CDN neutropenic patientsc 1.711 0.431 5.536 (2.377-12.897) <0.001

†Positive blood cultured 0.963 0.488 2.619 (1.007-6.815) 0.048

†Patients had no blood cultured 1.291 0.412 3.637 (1.623-8.150) 0.002

†Patients with hematological malignancy e -1.711 0.406 0.181 (0.082-0.401) 0.061

†AAT>6 hf 0.890 0.414 2.436 (1.081-5.489) 0.032

B: Regression coefficient, SE: Standard error, DBP: diastolic blood pressure, CDN: Count of discharged neutrophil, AAT: Antibiotic administration time, †Reference categories, 
a: DBP normal and hypertensive, b: Pulse O

2
 normal, c: CDN normal, d: Negative blood culture, e: Solid tumors, f: AAT≤6 h
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In our study, the median LOS in the ED was 3 hours. We found 
that there was no statistically significant relationship. Studies 
showed that there was no significant relationship between 
delayed treatment and LOS (1,14). 

Study Limitations

There are several limitations to this study. Due to retrospective 
design, we might have data losses. Data sources of our study 
were file records, death notification system, and hospital 
information system; so, there might be missing data in the 
records in the system. From 2002 to 2014, with social, economic, 
and environmental changes, the development of technology 
and the health care system might have affected the relationship 
between cause and effect. Further studies are needed with larger 
patient populations with multiple centers.

Conclusion

As a result, we found that the administration of the first dose of 
antibiotics to febrile neutropenic patients in the first six hours is 
effective in reducing mortality.
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