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Objective: Febrile neutropenia  (FN) is one of the most serious clinical problems 
in patients with hematologic malignancies and patients receiving chemotherapy. 
The present study was implemented to determine precisely how FN is managed 
in most referral hospitals in Isfahan  (Iran) and what are the characteristics 
of FN patients as well as risk factors associated with FN development. 
Methods: This study was a cross‑sectional study performed over a period of 
6  months on patients hospitalized in the Hematology‑Oncology Center of Omid 
Hospital, Isfahan, Iran. The information was collected by filling the designed data 
abstraction form. Findings: A  total of 115 oncology patients were admitted with 
or encountered to FN. This equates to a cumulative incidence of 1.26% of FN 
cases per 1000 oncology admissions. The average age was 49.5  ±  18.02  years 
(range 18–85  years), with 42.6% of patients being female. The most frequently 
prescribed antibiotic agents were meropenem  (91.3%) and vancomycin  (47.82%) 
alone or in combination. Empiric antifungal agents initiated in 20.86% of cases, 
and we could not find any patients who needed to receive antiviral treatment. 
From all positive cultures, Gram‑positive microorganisms were the most found 
pathogen. Among them, female sex  (42.6%) and lymphopenia  (26.5%) were the 
most noted predictors. Neutropenia (81.7%) was the most reported risk factors for 
serious complications. Conclusion: Although our center is university‑affiliated, 
there are still several points, and pitfalls must be considered and revised in the 
management of FN patients. Obtaining and assessing the samples microbiologically 
and antibiotic therapy accordingly were the most troublesome complications.

Keywords: Cancer, febrile neutropenia, incidence, outcome

Management of Febrile Neutropenia: A Description of Clinical and 
Microbiological Findings by Focusing on Risk Factors and Pitfalls
Fatemeh Karimi1, Farzaneh Ashrafi2, Azadeh Moghaddas1, Ali Derakhshandeh3

Cancer patients receiving antineoplastic therapy 
are susceptible to be adversely affected by 
chemotherapy‑induced side effects such as 
myelosuppression or mucositis, which make them at risk 
for bacterial and fungal infections. Since inflammatory 
response is muted in neutropenic patients, a fever may 
be the earliest and the only sign of infection. It is, 
therefore, critical to recognize fever early in neutropenic 
patients and to initiate antibacterial therapy promptly 
to avoid progression to sepsis syndrome and possibly 
death.[3]

Original Article

Introduction

F ebrile neutropenia (FN) is one of the most common 
and serious clinical problems in patients with 

hematologic malignancies and/or patients receiving 
chemotherapy. Approximately, 50% of patients with 
FN will develop infection, of which 20% of patients 
with profound neutropenia will find documented 
bacteremia.[1]

Recently, mortality due to FN has been remarkably 
reduced because of advances in diagnostic methods 
and development in broad‑spectrum new antibiotics. 
It has been estimated that 30‑day mortality ranges 
from 6% to 10% among patients who were suffering 
from FN.[2]
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Several factors can affect clinical outcome of patients 
suffering from FN. These include the patient’s 
underlying disease, age, patients’ clinical condition, 
number of infectious foci, duration of the neutropenia, 
onset of antibiotic or antifungal therapy, geographical 
location, and local profile of antimicrobial resistance.[4]

In reality, despite availability of different international 
guidelines such as the Infectious Diseases Society of 
America  (IDSA)[1] and the 2013 American Society of 
Clinical Oncology  (ASCO) guidelines,[5] we are still 
facing many challenges in the management of patients 
with FN.

However, to the best of our knowledge, there is no 
specific comprehensive report on FN incidence rate, 
complication, and its routine management in our 
oncological centers in Iran. Furthermore, the present 
study was designed to determine precisely how FN is 
managed in most referral hospitals in Isfahan, Iran, and 
what the characteristics of FN patients have and also 
risk factors associated with FN development.

Methods

This is an observational, cross‑sectional study that 
was performed over a period of 6  months  (from the 
beginning of April to the end of September 2016) on 
patients hospitalized in the Hematology‑Oncology 
Center of the Omid Hospital affiliated by the Isfahan 
University of Medical Sciences. The hospital is 
a referral and well‑equipped 200‑bed center in 
Iran specialized in the treatment of oncology and 
hematology patients.

Over a 6‑month period, we assessed all adult 
patients (18 years of age or above) admitted to the hospital 
due to primarily FN diagnosis or encountered to FN 
after receiving chemotherapy during the hospitalization. 
We included both patients with solid tumors and those 
suffering from hematologic malignancies.

We defined fever and neutropenia according to the 
ASCO guidelines[5] that fever defines in neutropenic 
patients as a single oral temperature of >38.3°C (101°F) 
or a temperature of  >38.0°C  (100.4°F) sustained 
for  >1  h. Although the definition of neutropenia differs 
from institution to institution, we defined neutropenia 
as an absolute neutrophil count (ANC) <500 cells/µL or 
an ANC that is expected to decrease to  <500  cells/µL 
during the next 48 h.

We considered all patients who fulfilled one of the below 
criteria as FN.[1]

1.	 Microbiologically documented infection: FN with 
a microbial focus of infection and an associated 
pathogen

2.	 Clinically documented infection: FN with a clinical 
focus (e.g., cellulitis and pneumonia) but without the 
isolation of an associated pathogen

3.	 Unexplained fever: FN without a microbial or clinical 
focus.

The medical ethics committee of the hospital approved 
the study, and written consent was obtained from all 
included patients. The required information was collected 
by an educated pharmacy student via filling the designed 
data collection sheet including:
i.	 Baseline characteristics of the study 

population (sociodemographic data, clinical data, and 
patients’ drug and medical history)

ii.	 Methods used to investigate the patients diagnosed 
by FN  (physical examinations, imaging, and 
microbiological assays)

iii.	Management of the included patients according to 
antibiotic and antifungal therapy

iv.	 Assessment of risk factors related to patient’s 
outcome.

Our data collection sheet included data around 
demographic characteristic on age, gender, underlying 
cancer, disease burden, comorbidities (including diabetes, 
chronic obstructive pulmonary disease [COPD], and heart, 
liver, and kidney disease), recent chemotherapy regimen, 
antibiotic treatment, history of prior invasive fungal 
or microbial infection, granulocyte colony‑stimulating 
factor  (G‑CSF) treatment, length of hospital stay, and 
outcome of treatment recorded by the investigators. The 
data from positive blood cultures were collected from the 
reports of microbiology laboratory.

Chemotherapy regimens preceding the FN episode were 
recorded from each patient and categorized into regimens 
associated with low  (<10%), medium  (10%–20%), or 
high (>20%) risk of inducing FN according to the European 
Organisation for Research and Treatment of Cancer 
guidelines.[6] If patients had received any chemotherapy 
regimen before inducing FN episode, data were collected.

We also assessed the risk factors for FN by considering 
the predictors which were related to patients such as 
age, gender, poor nutritional status, defined as serum 
albumin levels  <3.5  g/dL, poor performance status, 
defined as Eastern Cooperative Oncology Group (ECOG) 
performance scale <2, and high body surface area (BSA), 
defined as BSA  ≥2 m2; disease‑related predictors such 
as elevated lactate dehydrogenase  (LDH), having 
myelophthisis or lymphopenia, and advanced stage of the 
underlying malignancy; and anticancer treatment‑related 
predictors such as receiving high‑dose chemotherapy 
regimens or failure to administer prophylactic 
hematopoietic growth factor support to patients receiving 
high‑risk regimens.
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The other risk factors such as risk factors for serious 
complications were defined according to the ASCO 
guidelines,[1] including neutropenia (ANC <500 cells/µL) 
anticipated to last  >7  days, presence of any comorbid 
medical problems, alemtuzumab use within the past 
2 months, inpatient status at the time of development of 
fever, and uncontrolled or progressive cancer.

In addition, patients were classified based on the risk 
of acute problems into two categories of low‑risk 
and high‑risk patients. This classification can play an 
important role in the basic approach to therapy, including 
the need for inpatient admission, intravenous  (IV) 
antibiotics, and length of hospitalization. As an instance, 
low‑risk patients are defined as those expected to be 
neutropenic  (ANC  <500  cells/µL) for  ≤7  days and those 
with no comorbidities or hepatic or renal dysfunction. 
Most patients receiving chemotherapy for solid tumors 
are considered to be low risk for serious complications. 
Conversely, high‑risk patients are defined as those who 
are expected to be neutropenic  (ANC  <500  cells/µL) 
for >7 days. Patients with hepatic or renal dysfunction are 
also considered to be high risk, regardless of the duration 
of neutropenia.[1] In this study, we considered severity 
of FN based on ANC count, defining as a severe FN 
(ANC: <100/µl) and slight‑moderate FN (ANC: 100–500/µl 
or <1000 cell/µl with tendency toward reduction).

The Multinational Association for Supportive Care in 
Cancer (MASCC) risk index was calculated as previously 
defined and related to the risk of complicated FN.[7] This 
point‑based risk score  (maximum of 26) was established 
according to the patients’ characteristics including 
burden of illness  (mild  =  5; moderate  =  3), absence of 
hypotension = 5, absence of COPD = 4, no previous fungal 
infection  =  4, absence of dehydration  =  3, outpatient 
status at onset of fever  =  3, and age  <60  years  =  2. 
The score was aimed to classify patients into low FN 
risk  (>21 points) or high FN risk  (<21 points) patients. 
We calculated the MASCC score for all included patients.

Microbiological information was recorded from the 
hospital’s microbiology laboratory. We recorded 
all data around clinical specimens for microbial 
investigation  (blood culture, urine, sputum, feces, 
catheter, and wound swabs) ordered by the attending 
physician at the time of admission to the emergency room 
or following FN diagnosis. All isolated microorganisms 
were processed and identified from the registry 
information system at the hospital. Interpretations were 
made according to the Clinical and Laboratory Standards 
Institute criteria.[8]

After recording the primal evaluation of FN patients, 
the way of empiric antibiotic administration according 

to drug regimen as well as the time in which antibiotic 
has been administrated was noted. We also recorded 
modification of treatment after releasing the causative 
microorganism from sent cultures.

One other important factor checked by the investigator 
was the probable indication for adding vancomycin into 
the antibiotic combination. Vancomycin  (or other agents 
that target Gram‑positive cocci) is not recommended as a 
standard part of the initial regimen in the management of 
FN, unless patients have one of following findings such as 
hemodynamic instability or other signs of severe sepsis, 
pneumonia, positive blood cultures for Gram‑positive 
bacteria, suspected central venous catheter‑related infection, 
skin or soft‑tissue infection, and severe mucositis in patients 
who were receiving prophylaxis with fluoroquinolone.[1]

In addition, in the case of uncontrolled fever or fungal 
infection, the whole data around antifungal therapy 
were assessed. The most administrated antifungal agent 
and duration of therapy were precisely recorded. The 
outcome was measured as crude mortality  (total number 
of all deaths) or attributed mortality, where the cause of 
death was primarily due to infection judged on clinical 
and laboratory parameters.

We used the Statistical Package for the Social 
Sciences  (SPSS Inc., Chicago, IL, USA) version  20 for 
the data analysis. Student’s t‑test for parametric tests 
and Mann–Whitney U‑test for nonparametric tests were 
used to compare two‑sample means. The Pearson's chi-
squared test of association and Fisher’s exact test were 
used for analyzing the frequency of discrete variables 
and also relationship between patients’ risk factors and 
their outcome. A  two‑tailed P  <  0.05 was considered 
statistically significant.

Results

During the 6‑month study period, a total of 115 
oncology patients were admitted with or encountered 
to FN during hospital stay. This equates to an 
incidence of 1.26%  (12.6  patients of FN cases per 
1000 oncology admissions). Their mean age was 
49.5  ±  18.02  years  (range 18–85  years), with 42.6% of 
patients being female  [Table  1]. Among patients, 25.2% 
were at least 65  years old or over  [Table  2]. The mean 
ECOG performance status in patients was 1.67 ± 1.0.

The majority of patients suffered from severe 
neutropenia (ANC <500 cells/µL) with a mean neutrophil 
count of 0.30 ± 0.11 × 109/L.

The mean hospital length of stay was 8.5  ±  5.54  days, 
with a range from 2 to 33  days. The most common 
underlying cancer types were hematological 
cancer  (including acute myeloid leukemia  [AML], 
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and the rest  (49%) were with solid tumor  (including 
breast, colorectal, lung, ovary, gastric, esophagus, 
pancreas, and prostate) [Table 1].

According to the MASCC score, 27.8% and 72.2% 
of patients were in high‑risk and low‑risk categories, 
respectively.

Median duration of neutropenia  (defined as an 
ANC  <500  cells/µL) was 4  days, and the median 
duration of febrile episodes was 1 day.

As shown in Table  1, the number of patients with one 
fever episode, two fever episodes, and three or more 
was 53%, 27.8%, and 19.2%, respectively. More than 
95.65% of patients received oral prophylaxis regimens 
including antifungal agent  (mostly fluconazole), 
antiviral agent  (mostly acyclovir), and to some extent 
fluoroquinolone  (mostly ciprofloxacin) alone or in 
combination.

General physical examination has been performed for 
all patients by emphasizing on sites most likely to 
be infected, including the skin, catheter sites, teeth, 
oropharynx and gingival surfaces, sinuses, lungs, 
abdomen, genitals, and perianal area. Frequent routine 
laboratory tests such as complete blood count with 
differential and creatinine, liver function tests, and 
electrolytes were ordered for all patients.

Based on clinical, microbiological, and radiological 
examination, 31.17% of all patients presented with 
signs and symptoms of a specific focal infection. 
These included respiratory tract infections  (6.95%), 
gastrointestinal illnesses such as diarrhea or 
peritonitis  (19%), catheter‑associated sepsis  (0.87%), 
and cellulitis  (4.35%). In the other 68.83% of cases, 
patients presented with rigors and fever only without 
specific signs or symptoms of a defined focal infection.

The time when empiric antibiotics were initiated was 
divided into three categories, initiation time between 
0–30, 30–60, and  >60  min. The percentage of patients 
in each of categories was 37.4%, 49.6%, and 13%, 
respectively. All patients were treated by parenteral 
antibiotics on the day of admission in the emergency 
room or as soon as the infection was suspected.

The most prescribed antibiotics in the emergency room 
after diagnosing FN was meropenem  (91.3%) by the 
dose of 1 g every 8 h and in second place, vancomycin 
in combination with meropenem therapy (47.82%). In 
most cases, the main reason for addition of vancomycin 
was hemodynamic instability (22%). In addition, 97.4% 
of administrated antipseudomonal antibiotics including 
carbapenem or extended‑spectrum penicillins were in 
accordance with the IDSA guideline[1] for antibiotic 

Table 1: Demographic and clinical characteristics of 
febrile neutropenia patients (n=115)

Baseline characteristics Patients, n (%) 
Gender

Male 66 (57.4)
Female 49 (42.6)

Mean age (years) 49.5±18.02 (18‑85)
ECOG performance status 1.67±1.01
Median duration of neutropenia (range), days 4 (3‑23)
Median duration of febrile episodes (range), 
days

1 (1‑7)

Episodes of febrile neutropenia
Number of patients with one fever episode 61 (53)
Number of patients with two fever episode 32 (27.8)
Number of patients with +3 fever episode 22 (19.2)
Total number of febrile episodes 206

Oncology diagnosis
Hematological 59 (51)
Acute lymphoid leukemia 14 (12.2)
Acute myeloid leukemia 29 (25.2)
Chronic lymphoid leukemia 15 (13)
Multiple myeloma 6 (5.2)
Hodgkin lymphoma 8 (7)
Non‑Hodgkin lymphoma 4 (3.5)
Chronic myeloid leukemia 1 (0.9)
Nonhematological 56 (49)
Breast cancer 9 (8.8)
Other causes 47 (40.8)

Mean duration of hospitalization parenthesis 
for days

8.5±5.54

Number of patients received oral prophylaxis 
regime

110 (95.65)

Severity of febrile neutropenia
Severe (ANC: <100/µl) 19 (16.5)
Slight‑moderate (ANC: 100‑500/µl) 
(<1000 cell/ul with tendency toward reduction)

96 (83.5)

MASCC score (range) 2‑26
High risk <21 (%) 32 (27.8)
Low risk ≥1 (%) 83 (72.2)
Duration of antibiotic therapy (mean±SD) 7.1±4.2
Number of patients treated by antifungal agents 61 (53)
Duration of antifungal therapy (mean±SD) 7±4.75
Number of patients treated by 
colony‑stimulating factors

57 (49.6)

Duration of colony‑stimulating factors 
therapy (mean±SD)

5.95 (4.51)

The most received cytotoxic drugs induced FN
Cytarabine 20 (17.4)
Cyclophosphamide 12 (10.4)
Rituximab 10 (8.7)
Methotrexate 8 (6.9)

ECOG=Eastern Cooperative Oncology Group, ANC=Absolute 
neutrophil count, MASCC=The Multinational Association for 
Supportive Care in Cancer, SD=Standard deviation

chronic myeloid leukemia, acute lymphocytic leukemia], 
chronic lymphocytic leukemia, and lymphoma) in 51% 
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Table 2: Risk assessment of febrile neutropenia patients (n=115)
Risk factors for neutropenic fever Percentage Patient's 

condition
Count Death 

outcome (P)
Patient‑related predictor

Age (particularly 65 years or more) 25.2 Yes
No

4
5

0.174

Female sex 42.6 Female
Male

4
5

0.570

High BSA*1 1.7 Yes
No

0
9

0.845

Poor performance*2 33 Yes
No

6
3

0.034

Poor nutritional status*3 21.7 Yes
No

3
6

0.322

Disease‑related predictor
Elevated LDH*4 23.5 Yes

No
2
7

0.627

Myelophthisis*5 3.5 Yes
No

0
9

0.712

Lymphopenia 26.5 Yes
No

3
6

0.451

Advance stage of the underlying malignancy 15.7 Yes
No

8
1

0.000

Anticancer treatment‑related predictor
Administration of the planned dose intensity or dose density*6 6.1 Yes

No
1
8

0.453

Failure to administer prophylactic…*7 2.6 Yes
No

1
8

0.224

Risk factors for serious complication
Neutropenia*8 42.6 Yes

No
6
3

0.223

Presence of any comorbid medical problems, including, but not limited to, 
hemodynamic instability

31.3 Yes
No

4
5

0.294

Oral or gastrointestinal mucositis…*9 15.7 Yes
No

2
7

0.442

Gastrointestinal symptoms….*10 19.1 Yes
No

1
8

0.467

Neurologic or mental status changes of new onset 7 Yes
N o

4
5

0.001

Intravascular catheter infection, especially catheter tunnel infection 0.9 Yes
No

0
9

0.920

New pulmonary infiltrate or hypoxemia 26.1 Yes
No

6
3

0.009

Underlying chronic lung disease 7.8 Yes
No

2
7

0.125

Complex infection at the time of presentation 11.3 Yes
No

3
6

0.055

Alemtuzumab use within the past 2 months 0 Yes
No

Inpatient status at the time of development of fever 3.5 Yes
No

2
7

0.032

Contd...
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indication recommendation; further, 95% of doses for 
prescribed antibiotics were in accordance with the 
guideline[1] as well. Prompt antibiotic therapy under 
60  min of FN recognition occurred for 87% of cases 
accordingly.

Apart from meropenem and vancomycin, the most 
frequently prescribed antibiotic agents other were 
ciprofloxacin  (18.26%), teicoplanin  (Targocid®)  (6.95%), 
ceftriaxone  (4.37%), imipenem  (2.6%), and piperacillin/
tazobactam (Tazobactam®) (2.6%).

Mean duration of parenteral therapy (alone or in 
combination with oral treatment) was 7.15 days (minimum 
and maximum days of treatment were 1–33  days). In 
100% of patients receiving parenteral therapy, treatment 
was continued with oral agents  (mostly ciprofloxacin 
or levofloxacin) after discharge for a median duration 
of 5.6  days. According to the IDSA guideline,[1] 47.8% 
of our cases could complete the duration of antibiotic 
therapy at least for 7  days, the least recommended 
duration for FN treatment.

In 34.8% of patients, the initial antibiotic regimen was 
changed mainly due to lack of clinical response and 
in 6.95% of patients due to mismatch by antibiogram 
results.

During follow‑up, we discovered that only 27.8% of 
patients had indication for vancomycin empiric therapy 
according to the IDSA guideline.[1] Empiric antifungal 
agents initiated in 20.86% of cases  (caspofungin  [50%], 
conventional amphotericin b  [33.33%], and liposomal 
amphotericin b  [16.66%]), when fever was not subsided 
by antimicrobial agents after 4  days. Antifungal 
regimen was parentally administrated for all patients. 
The mean duration of antifungal therapy, in our 
patients, was 8.66  ±  6  days  (range from 1 to 20). The 
mean time of initiation of the antifungal agents from 
detecting the infectious complication according to the 
recommendations was 5.47 ± 3.55 days.

In 35.4% of our cases, the initiation of antifungal agents 
was under 4  days of fever’s appearance; hence, it was 

not in accordance with the IDSA guideline.[1] Regarding 
the prescribed doses, 91.66% were in accordance with 
the IDSA guideline.[1]

For treatment of 67.82% of patients, at least two 
antimicrobial combinations, except for prophylaxis 
agents, were used in which the most combination 
regimen was meropenem and vancomycin.

None of our patients even in low‑risk category have 
been treated by oral antibiotic agents or in outpatients 
setting. About half  (49.6%) of all cases received G‑CSF 
during FN for adjuvant treatment by antibiotics or 
antifungal agents by duration time of 5.94  ±  4.51  days 
(range 1–28  days). Most of them  (82.45%) received 
G‑CSF by the dose of 300 mcg/day subcutaneously.

During follow‑up, we could not find any patients who 
needed to receive antiviral treatment. However, all of our 
patients received acyclovir by dose of 400 every 12 h for 
herpes simplex virus’s prophylaxis. Only in 39.13% of 
patients, the positive inflammatory phase reactants such 
as C‑reactive protein and erythrocyte sedimentation rate 
were checked.

Blood cultures  (two sets: one peripheral and one from 
central venous catheter) and antimicrobial susceptibility 
testing were sent for microbiological evaluation for 61% 
of patients. Of them, 17.4% were positive. For 5.2% of 
patients, urine culture was ordered while it was negative 
after microbial evaluation. Checking serial fungal markers 
from the serum such as the Aspergillus galactomannan 
antigen was carried out in 2.6% of patients suspected of 
fungal infection. The ratio of microbiological samples per 
patients in our investigation was about 0.6, and the ratio 
of number of bacteria per positive culture was about 0.3. 
From all positive cultures, Gram‑positive microorganisms 
were the most identified pathogen. Among them, 
Staphylococcus epidermidis was most prevalent  (30%) 
followed by Staphylococcus aureus (15%) [Table 3].

All Gram‑positive Staphylococcus cultures were resistant 
to methicillin. On the other hand, we have reported 
two cultures of Acinetobacter baumannii; in one of 

Table 2: Contd...
Risk factors for neutropenic fever Percentage Patient's 

condition
Count Death 

outcome (P)
Uncontrolled or progressive cancer 18.3 Yes

No
6
3

0.001

*1High BSA defined as BSA ≥2 m2, *2Poor performance status defined as ECOG performance scale <2, *3Poor nutritional status defined 
as serum albumin levels <3.5 g/dL, *4Elevated LDH in patients with lymphoreticular diseases, *5Myelophthisis (bone marrow failure due 
to replacement of hematopoietic tissue by abnormal tissue), *6Administration of the planned dose intensity or dose density of high‑dose 
chemotherapy regimens, *7Failure to administer prophylactic hematopoietic growth factor support to patients receiving high‑risk regimens, 
*8Neutropenia (absolute neutrophil count <500 cells/microL anticipated to last >7 days), *9Oral or gastrointestinal mucositis that interferes 
with swallowing or causes severe diarrhea, *10Gastrointestinal symptoms, including abdominal pain, nausea and vomiting, or diarrhea. 
ECOG=Eastern Cooperative Oncology Group, LDH=Lactate dehydrogenase, BSA=Body surface area
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them, isolated microorganism was only sensitive to 
colistimethate sodium (Colistin®).

During follow‑up, 70% of patients have undergone 
imaging procedure including plain radiographs, 
computed tomography  (CT) scans from suspected 
sites, echocardiography, and magnetic resonance 
imaging (MRI).

As shown in Table 2, risk factors of FN were categorized 
into three classes including patients, disease, and 
anticancer treatment risk factors. Among them, female 
sex  (42.6%) and lymphopenia  (26.5%) were the most 
noted predictors. Neutropenia  (42.6%) was the most 
reported risk factors for serious complications.

The outcome of patients was assessed according to 
the mentioned risk factors  [Table  2]. We found that 
poor performance status based on preexisting active 
cardiovascular, renal, endocrine, or pulmonary comorbidities, 
advanced stage of the underlying malignancy, neurologic 
or mental status changes of new onset, uncontrolled 
or progressive cancer, and new pulmonary infiltrate or 
hypoxemia had significant associations with patients’ 
mortality. Totally, the attributed mortality for FN patients 
and crude mortality in our center during investigation were 
7% and 14.9%, respectively. Among dead cases, 66.66% 
had the progressive and uncontrolled AML.

Discussion

FN is a frequently reported complication of 
chemotherapy, especially among patients with 
hematologic malignancies. A  predominant number of 
FN episodes are associated with infection which is 
one of the most causes of morbidity and mortality in 
cancer patients.[2]

Our study has shown that an overall FN incidence 
led to hospitalization in our center was about 

1.26%  (12.6  patients per 1000 oncology admissions) 
with attributed mortality of 7% among cancer patients 
admitted to the hospital. A mortality rate in FN patients 
varies 2.6%–50.6%, depending on the presence of 
comorbidity and underlying cancer.[9] Solid tumor 
patients have lower rate of mortality compared with 
hematological malignancies, which the latter also 
associates higher rate of bacteremia and opportunistic 
infections.[9] In an epidemiological survey by the UK 
group in 2011, the annual incidence of FN among solid 
tumor patients was estimated about 2/1000 oncology 
admissions, while the attributed mortality was 12.5%.[10] 
Furthermore, it appears the mortality rate and infectious 
condition has a decreasing trend during recent years. 
Advancements in prompt using of empiric antimicrobial 
therapy and prophylaxis have led to improving 
outcomes.[9]

One of the purposes of the present study was to find the 
existence pitfalls in FN management in spite of several 
guideline recommendations[5,6] in a university‑affiliated 
oncology center in Isfahan, Iran. Treatment of FN 
episodes in accordance with existing guidelines showed 
a reduction in mortality.[10] Furthermore, deviation 
from clinical practice guidelines is associated with 
inappropriate prescribing of antibiotics and increased 
health‑care costs.[10]

Historically, guidelines for the management of FN 
have focused on antimicrobial administration. Fever in 
chemotherapy‑received cancer patients requires prompt 
attention by healthcare professionals due to potential for 
serious impact on mortality and overall health‑care costs. 
In a multicenter trial between 1995 and 2000, Kuderer 
et al.[11] reported an average length of hospital stay of FN 
patients around 11  days. In a similar manner, the mean 
length of hospitalization was 8.5  ±  5.54  days in our 
survey.

Early identification of fever and sepsis and timely 
administration of antibiotic are highly recommended 
in the management of FN, and concurrent overviewing 
of system should be integrated by health‑care facilities. 
Antibiotic administration should be initiated as soon as 
possible  (<60  min of fever detection).[1] Existing data 
support improved outcomes with rapid therapy.[12] In 
our study, antibiotic therapy was initiated in  <60  min 
in about 88% of FN patients. Although not completely 
compatible with guidelines recommendation, it was an 
acceptable range.

First‑line antibiotic therapy varies based on local practice 
but typically includes a broad‑spectrum cephalosporin 
with antipseudomonal activity, carbapenem, or 
extended‑spectrum penicillin.[10] As noted, meropenem, 

Table 3: Microbiological isolates from blood cultures of 
patient with febrile neutropenia

Group of 
microorganism

Species identified Number of 
isolates

n (%)

Gram‑negative 
bacilli

Escherichia coli
Pseudomonas aeruginosa
Acinetobacter
Gram‑negative bacilli 
non‑fermenters

2
1
2
1

6 (30)

Gram‑positive 
cocci

Staphylococcus aureus
Staphylococcus epidermidis
Clostridium difficile
Streptococcus pyogenes

3
6
2
1

12 (60)

Fungi Aspergillosis
Candidiasis

1
1

2 (10)
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one of the carbapenem families, was the most prescribed 
antibiotic in the emergency room. The choice of first‑line 
antibiotics and the prescribed doses of antibiotics 
in our center were according to the guidelines’ 
recommendations. In a retrospective study performed in 
one of the referral hematopoietic stem cell transplantation 
centers in Iran, carbapenems (imipenem and meropenem) 
were the first prescribed antibiotics (78.8% of all) for the 
treatment of FN patients.[13]

According to the guideline recommendation, addition 
of Gram‑positive antibiotic coverage to the initial 
empiric antibiotic regimen has not been associated 
with significant clinical benefit.[1,14‑16] A meta‑analysis 
of 14 randomized trials found that addition of 
Gram‑positive antibiotic coverage to standard empiric 
therapy did not reduce all‑cause mortality in patients 
with cancer and neutropenic fever.[14] However, in 
our study, vancomycin was added to near 50% of 
initial empiric antibiotic regimen because most of 
our practitioners had fear of upcoming hemodynamic 
instability.

Although hemodynamic instability or other signs of 
severe sepsis were recommended as a standard part 
of the initial regimen,[14] we believe that in our center, 
vancomycin has been overused by a physician to lower 
the risk of any further complication. The overuse of 
special antibiotics creates the possibility of resistant 
microorganism, about vancomycin; we are worry of 
appearing vancomycin‑resistant enterococci. Moreover, the 
appropriate use of antibiotics has been proved to minimize 
mortality from life‑threatening infection during FN.[17]

It is noted that bacteremia is only detectable in 10%–25% 
of FN episodes, and clinically documented infections 
are found in 20%–30% of FN patients.[1,7] Before recent 
advances in the use of efficient prophylactic antibiotics, 
Gram‑negative organisms were the most documented 
infections. Today, trend is changing to Gram‑positive 
organisms in FN era. In line with this, S.  epidermidis 
and S.  aureus constituted the most common group of 
pathogens found among all the isolated cultures in 
our study. This is in contrast to other studies where 
Gram‑negative bacilli were found to cause a majority of 
infections in FN episodes.[18]

In another retrospective multicenter study took 
place in four hospitals in Tehran and Ahwaz, Iran, 
89  patients suffering from leukemia were assessed 
microbiologically and it was noted that 85.4% of total 
culture had Gram‑negative bacteria with a dominance of 
Escherichia coli colonies.[19]

One of the main reasons for not sending immediate 
culture by our clinicians was previous experience of 

finding any responsible pathogen during microbiology 
investigation. Furthermore, only about 60% of our 
patients had the order of sending blood culture before 
administrating any antibiotic therapy, while it is 
recommended as an early approach to management of all 
patients with FN. However, the percent of documented 
infections in our study was same as previous report.[1]

Colony‑stimulating factors are not recommended for 
routine use in patients with established fever and 
neutropenia.[1] However, about 50% of our patients 
received G‑CSF during FN episode. The overuse of this 
agent has been observed in our center. Irrational overuse 
of G‑CSF has been confirmed in another observational 
study of teaching hospital in Isfahan, Iran. The study 
demonstrated that about one‑third of administrated 
G‑CSF was not in accordance with the ASCO 
guideline.[20] According to the guideline, antibiotic therapy 
in a case of unidentified source must be continued after 
resolution of fever and clear evidence of bone marrow 
recovery. It is also recommended that afebrile patients 
for at least 2 days with ANC >500 cells/µL do not need 
further antibiotic therapy.[1]

The duration of antibiotic therapy was 7.1  ±  4.2  days. 
Withholding of antibiotics in our center was in 
conservative manner and in accordance with the 
guideline,[1] after complete resolving of clinical symptom 
with simultaneous recovery of bone marrow.

On the other hand, guideline[1] recommendation for 
addition of an empiric antifungal agent is 4–7  days after 
persistent or recurrent fever or in high‑risk neutropenic 
patients who are expected to have a total duration of 
neutropenia  >7  days in whom reassessment does not 
yield a cause. Our center approaches for initiation of 
broad‑spectrum antifungal agents was in accordance with 
the guideline  (5.47  ±  3.55  days). In our center, patients 
who have not been receiving antifungal prophylaxis 
treated by caspofungin in the first step; however, in 
patients receiving fluconazole prophylaxis, due to 
possible risk of fluconazole‑resistant Candida spp. and 
invasive mold infection, amphotericin b  (conventional 
or liposomal) was administrated. Furthermore, only 
half of our patients received amphotericin b for empiric 
antifungal therapy.

Risk factors for mortality in FN patients are multifactorial, 
including patient, disease, and treatment‑related factors. 
Several risks of failure to respond to the initial empiric 
antibacterial therapy are defined and must be considered 
by the clinician. The most determining and prominent 
risk factors are documented infections, clinical or 
microbiologic  (rather than unexplained neutropenic 
fevers), high‑risk patients than low‑risk patients, for 
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example, patients with hematologic malignancies in 
comparison with solid tumor, delay in the initiation of 
appropriate and effective antibacterial therapy, poor 
baseline performance status of patients, and finally failure 
to administer guideline‑driven initial empiric antibacterial 
therapy.[21‑24] Identifying reversible factors that are 
amenable to change is an important and necessary process 
to mitigate risk and optimize outcomes for patients with 
FN. In our institute, poor performance status of patients, 
advanced stage of the underlying malignancy, neurologic 
or mental status changes of new onset, uncontrolled or 
progressive cancer, and new pulmonary infiltrate or 
hypoxemia had significant associations with mortality of 
FN patients.

The efficacy of the FN treatment by prompt initiation 
of empiric coverage has improved enormously since 
1970 as demonstrated by a progressive decline in 
mortality rate.[24] Before routine use of empiric therapy, 
prior the 1960s, Gram‑negative bacilli were responsible 
for documented mortality rates of 90% in neutropenic 
patients.[25] Sepsis due to Pseudomonas aeruginosa or 
E.  coli induced prompt mortality within 48  h after the 
first blood culture had been drawn in approximately 
one‑half of patients.[26] On the contrary, mortality rate 
has improved recently, and in a study of 41,779 adults 
with cancer who were hospitalized with FN in the United 
States between 1995 and 2000, the in‑hospital mortality 
rate was 9.5%.[27] Similarly, the attributed mortality rate 
for FN patients in our center was around 7%.

Our study had sample size limitation; checking several 
items during the investigation and following up of the 
patients for approximately long duration had not allowed 
continuing the study for an expanded time with more 
number of patients. This study was an observational one; 
we tried to find the way of approaching and managing 
FN patients and find the facing challenges in our center 
by the aim of error reductions and giving feedback to the 
responsible healthcare professions.

Since our center is specialized cancer center with highly 
professional clinician, we had expected to encounter 
the guideline‑matched behavior in our center; however, 
more attention should be considered for deescalating the 
antibiotics according to culture results, repeatedly sending 
the culture to find the responsible microorganism, and 
educating the clinician to not overuse of the antibacterial 
and other agents (e.g., colony‑stimulating factors).
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