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INTRODUCTION 
 

Febrile Neutropenia is one of the main complication of cancer 
chemotherapy and a major cause of morbidity, extensive use of 
healthcare resources and decreased efficacy due to dose 
reductions and delaying in chemotherapy. Although mortality 
has decreased steadily but still remains significant [1].
estimated to be about 5% in people with solid tumors (1% 
among low-risk patients) and as high as about 11% in people 
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                             A B S T R A C T  
 

 

Objective: To determine the incidence of febrile neutropenia among cancer patients 
receiving chemotherapy in the Oncology Department of Jinnah Postgraduate Medical 
Centre, Karachi. 
Material and methods: An observational study through convenient sampling technique 
was conducted from 1st April 2016 to Mar 30, 2017 at Department of Oncology, Jinnah 
Postgraduate Medical Centre, Karachi after obtaining approval from Ethical Review 
Committee. We included 316 cancer patients, undergoing different chemotherapy regimens 
for different types of tumors. Number and percentage of patients who develop febrile 
neutropenia and type of chemotherapy which was associated with febrile neutropenia were 
recorded. Febrile neutropenia defined as a single oral temperature of >38.3 ºC with absolute 
neutrophil count of less than 500.Patients who were known cases of diabetes, heart disease, 
or psychiatric illness, were excluded. Demographic variables such as age, weight, height, 
gender, type of cancer, chemotherapy protocol, number of days of chemotherapy, 
chemotherapy setting, haemoglobin, total leukocyte count, neutrophils, monocytes, 
platelets, were recorded. SPSS version 20.0 was used for data analysis.
Results: In the total of 316 cancer patients divided into 12 groups depending upon 
chemotherapeutic regimen, the overall incidence of febrile neutropenia was 164 (52%).The 
mean age in all groups was 42.11±14.09 years. The mean total leukocyte count recorded 
was 2444.46 ± 1655.35 mm3. Mean of neutrophils was 33.96 ± 21.65 %. The mean 
absolute neutrophil count recorded was 1058.12 ± 1237.01 mm3. The mean chemotherapy 
days were 10.72 ± 3.23. 
Conclusion: Our study showed that among 316 of the patients on chemotherapy, half of the 
patients developed febrile neutropenia; this is in contrast to other studies where this 
frequency is 10-20%. 

 

is one of the main complication of cancer 
chemotherapy and a major cause of morbidity, extensive use of 
healthcare resources and decreased efficacy due to dose 

Although mortality 
has decreased steadily but still remains significant [1]. It is 
estimated to be about 5% in people with solid tumors (1% 

risk patients) and as high as about 11% in people  

diagnosed with hematological 
prognosis in people with apparent bacteremia.[2]  
rates of 18% and 5% have been reported in patients having 
Gram-negative and Gram-positive bacteremia while the elderly 
are at a much higher risk of febrile neutropenia,  w
increases morbidity and mortality [3] Neutropenia is a clinical 
condition characterized by an abnormally low concentration of 
neutrophils (<500 cells/mm3).[4] They are the most numerous 
circulating white blood cells that are the first line of the 
defense for infections. [5]  
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Several symptoms are related to neutropenia, and when 
associated with fever (≥ 38.3ºC), it is referred to as febrile 
neutropenia (FN) in which the occurrence of fever is typically 
as a result of an infection because the patients are immune-
compromised and are more prone to develop infections.[6] 
When chemotherapy suppresses bone marrow from producing 
blood cells in the most commonly affected cells are the 
neutrophils.[7] The risk of infection as well as mortality 
increases with the magnitude and duration of neutropenia and 
the persistence of fever wherein the duration of neutropenia is 
mostly 7–10 days, with variations depending upon the nature 
and intensity of the chemotherapeutic regimen and patient’s 
own factors, that include reserves in bone marrow, type of 
cancer, comorbidities and more importantly the age, all these 
factors are taken into consideration for treating neutropenia. 
The empirical antibiotics are frequently recommended and if 
neutropenia is associated with fever, hospital admission with 
intensive care isolation might be needed. [8]. Neutropenic 
patients show increased susceptibility to infections such as 
respiratory tract infection (35%–40% ), bloodstream infections 
(15%–35%), urinary tract infections (5%–15%), 
gastrointestinal tract infections (5%–10%), skin infections 
(5%–10%),  and other sites infections (5%–10%).[9] 
Numerous chemotherapeutic agents act on similar type of 
target cells division but unfortunately this mechanism of action 
is non-specific to the malignant cells, that result in 
chemotherapy associated toxicities to the healthy tissues where 
general effects of almost all chemotherapeutic agents are the 
primary limiting factor in the treatment of malignancies..[10] 
Risk as well as consequences of Febrile Neutropenia may 
slightly differ amongst cancer- and stage-specific subgroups 
due to systematic differences within patients, their 
characteristics, and  treatment.[11] Patients diagnosed with 
metastatic disease are mostly older with comorbids  and have 
poor performance status in comparison to the younger patients  
with less-severe disease. Treatment in the metastatic setting is 
often less aggressive, and alternative approaches to managing 
these toxicities such as the use of less myelosuppressive 
regimens or scheduled dose modifications in line of 
prophylaxis using colony-stimulating factors have been 
recommended in several literatures, especially when the intent 
of such care is palliative.[12-15] 
 

Purpose of this study was to determine the incidence of febrile 
neutropenia among chemotherapeutic patients in order to 
devise an appropriate plan to better manage the patients and so 
help decrease mortality and morbidity as well as consequences 
of febrile neutropenia which may slightly differ among cancer 
and stage-specific patients. 
 

MATERIAL AND METHOD 
 

This is an observational study conducted in the department of 
Oncology The Jinnah Postgradute Medical center Karachi 
Pakistan from 1stApril 2016 to 30 Mar 2017. 
 

The Department of Oncology comprises of 54 bedded inpatient 
unit with 98% bed occupancy rate and 30 bedded daycare 
chemotherapy unit with 100% bed occupancy rate and 
annually registering 4500 to 5000 new cases and 31000 follow 
up cases in its out patientclinic. Daily admission ranges from 
10-20 cases from emergency room and clinics. Patients data 
were collected with help of proforma using non-probability 
convenient sampling technique.  Total 316 patients getting 
chemotherapy from the Oncology Department of Jinnah 

Postgraduate Medical Centre were included. Prior approval 
was taken from Ethical Review Board of the hospital. 
 

Inclusion criteria consisted of patients age ranged from 16 
years to 60 years, having histopathologically confirmed 
carcinoma in case of solid tumors and Bone marrow biopsy 
proven in case of Acute Leukemia and undergoing 
chemotherapy. Patients required to have adequate renal, 
hepatic and cardiac function before getting chemotherapy for 
Acute leukemia and also adequate bone marrow function for 
solid tumors. Febrile Neutropenia defined as any type of 
malignancy irrespective of stage who has received 
chemotherapy during previous 4 weeks and now presented 
with an absolute neutrophil count of less than 500/ul and fever 
as a single oral temperature of >38.3 ºC. Patients who were 
known cases of (a)uncontrolled diabetes, (b)advanced heart 
disease (c) psychiatric illness, (d)poor performance status (e) 
known source of ongoing infection  and (f) not willing to give 
consent were excluded from the study. 
 

Variables included, age, weight, height, and gender and body 
surface area, type of cancer, chemotherapy protocol, number 
of days of chemotherapy, chemotherapy setting and 
performance status, haemoglobin, total leukocyte count, 
neutrophils, monocytes, platelets, were recorded. Data was 
analysed using SPSS version 20. Patients were divided into 12 
groups based on the chemotherapeutic regimen.Group 1 
included patients on daunorubicin and cytarabine(3+7). Group 
2 included patients on daunorubicin, vincristine, prednisone, 
L-asparaginase (DVPL).. Group 3 included patients on 
cyclophosphamide, hydroxydaunorubicin, oncovin and 
prednisone (CHOP).. Group 4 included patients on adriamycin, 
bleomycin, vinblastine and dacarbazine (ABVD). Group 5 
included patients on adriamycin and cyclophosphamide (AC). 
Group 6 included patients on taxotare, adriamycin and 
cyclophosphamide (TAC). Group 7 included patients on 
docetaxel. Group 8 included patients on Carboplatin plus 
Paclitaxel. Group 9 included patients concurrent 
chemoradiotherapy (CCRT) with carboplatin and paclitaxel. 
On Group 10 included patients on taxotare, cisplatin, 
flurouracil (TPF). Group 11 included patients on cisplatin and 
gemcitabine. Group 12 included patients on cisplatin and 
etoposide EP. 
 

Descriptive statistics of Socio-demographic variables were 
presented as mean, standard deviation and frequency in 
percentages. 
 

RESULTS 
 

Our study comprised of 316 patients in which the mean age 
was 42.11 ± 14.09 years, mean weight was 57.16 ± 12.07 kg, 
mean height was 158.76 ± 9.99 cm, mean body surface area 
was 1.56 ± 0.19 m2, mean haemoglobin 9.69 ± 1.79 gm/dl, 
mean platelets was 165,826.86 ± 115,070.10 cumm, mean 
white blood cells was 2444.46 ± 1655.35cumm, mean 
neutrophils was 33.96 ± 21.65 cumm, mean monocytes was 
8.04 ± 8.58 cumm, mean absolute neutrophil count was 
1058.12 ± 1237.01 cumm, and mean chemotherapy days were 
10.72 ± 3.23 days.(Table 1) Patients were divided into 12 
groups. The most frequency of febrile neutropenia was 
observed in groups 1 and 2 having a frequency of 43 (97.7%) 
and 32 (91.4%) respectively. The least frequency of febrile 
neutropenia was recorded in groups 4 and 11 with a frequency 
of 1 (9.1%) and 1 (10%) respectively. (Table 2) The overall 
frequency of febrile neutropenia regardless of the type of 
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chemotherapy was recorded to be present in 164 (52%) of the 
patients and absent in 152 (48%) of patients. (Figure1).
 

Table 1 Descriptive statistics of chemotherapeutic patients
 

Variable Mean

Age (years) 42.11 
Weight (kg) 57.16 
Height (cm) 158.76

Body Surface Area (m2) 1.56 
Hemoglobin (mg/dl) 9.69 

Platelets (mm3) 165826.86
Total Leucocyte Count(mm3) 2444.46

Neutrophils (%) 33.96 
Monocytes (%) 8.04 

Absolute Neutrophil Count (mm3) 1058.12
Chemotherapy days 10.72 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1 Frequency of febrile neutropenia among chemotherapy patients 
(n=316) 

DISCUSSION 
 

In our study of 316 cancer patients which were divided into 12 
groups depending upon the chemotherapeutic regimen. Febrile 
neutropenia was found to be present in 52% of the patients in 
our study. In a study by Shaikh AJ, et al
reported in their study was 51.53 years and among the 215 

52%

48%

Frequency of febrile neutropenia

Table 2 Frequency and percentage of patients based on 
chemotherapy protocols 

 

n=316 Febrile Neutropenia
Yes No

N % N 
Group 1 
(n=44) 

43 97.7 1 

Group 2 
(n=35) 

32 91.4 3 

Group 3 
(n=35) 

16 45.7 19 54.3

Group 4 
(n=11) 

1 9.1 10 90.9

Group 5 
(n=40) 

6 15 34 

Group 6 
(n=12) 

6 50 6 

Group 7 
(n=20) 

6 30 14 

Group 8 
(n=37) 

21 56.8 16 43.2

Group 9 
(n=11) 

2 18.2 9 81.8

Group 10 
(n=43) 

27 62.8 16 37.2

Group 11 
(n=10) 

1 10 9 

Group 12 
(n=18) 

5 27.8 13 72.2
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ent in 164 (52%) of the 
patients and absent in 152 (48%) of patients. (Figure1). 

Descriptive statistics of chemotherapeutic patients 

Mean 
Standard 
Deviation 

 14.09 
 12.07 

158.76 9.99 
 0.19 
 1.79 

165826.86 115070.10 
2444.46 1655.35 

 21.65 
 8.58 

1058.12 1237.01 
 3.23 

 

Frequency of febrile neutropenia among chemotherapy patients 

In our study of 316 cancer patients which were divided into 12 
groups depending upon the chemotherapeutic regimen. Febrile 
neutropenia was found to be present in 52% of the patients in 

et al. the mean age 
ir study was 51.53 years and among the 215 

patients selected for their study, 31.6% presented with febrile 
neutropenia. [16] In another study by,
age was 61.5 years in which among total of 134 patients, 27 
(20%) of patients were found to have febrile neutropenia.[17]
In a study by Vandenberg T, 
29% febrile neutropenia among 902 patients selected for their 
study.[18] In another study by Weycket D, 
reported in their study was 58 years and incidence of febrile 
neutropenia reported ranged from 13.1% to 20.6%.[19] 
contrary in our study, the incidence of febrile neutropenia 
reported was 52%, which is higher than in the studies 
mentioned above. 
 

Neutropenia is most commonly seen as a result of cytotoxic 
therapy although the Absolute Neutrophil Count of individuals 
can drop significantly through cancer’s direct interaction with 
hematopoiesis (e.g. in leukemia) or the bone marrow 
metastatic replacement. The types of chemotherapy that can 
highly induce neutropenia include products such as the 
anthracyclines, taxanes, topoisomerase inhibitors, platinums, 
gemcitabine, vinorelbine, and certain alkylators like 
cyclophosphamide and ifosfamide.
is usually a direct consequence of chemotherapy, an evaluation 
of risks factors associated with FN is necessary before any 
attempt to prevent the occurrence of the condition
medication is not the only risk factor, and
should be taken into account. In the elderly patients (aged 65 
and over), there is an elevated risk of FN occurrence and 
particular consideration should be given to this category of 
patients. In a study by Miller 
85% febrile neutropenia among the 156 cancer patients on 
chemotherapy. [20] In another study by Pujol 
patients, 91% were documented to have febrile 
neutropenia.[21] Quoix et al 
reported a 57% frequency of f
study by Schiller et al of 402 patients, 67% were found to have 
febrile neutropenia. [23] Another study by Hanna 
reported an 86.5% incidence of febrile neutropenia among 106 
patients. [24] Schmittel et al 
patients selected had febrile neutropenia. [25]In a study by 
Heigener et al, incidence of febrile neutropenia reported was 
69.4% among 37 cancer patients. [26]
et al of 324 patients, 68% of the patien
febrile neutropenia. [27] Zatloukal 
patients, the range of febrile neutropenia in their study was 
found to be from 51-91%. [28] Our study reported164 (52%) 
patients to have febrile neutropenia. 
 

The qualitative approach of our study has assured that we have 
observed the extensive range of chemotherapeutic agents and it 
effects on febrile neutropenia. However the findings might not 
be free from observer bias. Considering the findings of our 
study and to what range the different chemotherapeutic agents 
might be related to febrile neutropenia would be revealing to 
discover more facts about cancer patients on chemotherapy. 
 

CONCLUSION 
 

Our study indicated that febrile neutropenia is more frequent in 
this part of world than western part of the world. This could be 
because of poor nutritional status of our patients. 
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