
Introduction

Chemotherapy-induced myelosuppression, especially

when it results in neutropenia and febrile neutropenia (FN)

is acknowledged a condition of concern occurring during a

course of treatment [1]. When cancer patients suffer from

this complication, it can lead to dose reduction or post-

poned chemotherapy [2]. Moreover, febrile neutropenia is

significantly associated with increased morbidity, mortality,

medical expenses, and a decrease in the patient’s quality of

life [3]. Severe and febrile neutropenia are therefore im-

portant problems which are closely monitored in clinical

practice.

From previous evidence, the risk factors implicated with

severe neutropenia included advanced age, female gender,

poor performance status, malnutrition, low baseline nadir

blood cell counts, and particularly high-dose/intensity

chemotherapy regimen [4]. Among such unmodifiable fac-

tors, patients could be prevented from FN from high-risk

regimen by colony-stimulating factors use [4]. Colony-

stimulating factors (CSFs) have been recommended in clin-

ical practice guidelines for use in patients having an

approximately 20.0% or higher risk of occurring FN [5-8]

It is therefore important to study the actual incidence and

certain risk factors related to FN in cancer-affected popu-

lations in order to improve the quality of patient care.

Many reports have documented the frequency of

chemotherapy-induced neutropenia and FN in hematologic

malignancy [1, 2, 4, 9]. However only four studies [3, 9-11]

revealed these issues in patients with solid tumors, and

these included only a small number of gynecologic cancer

patients [3]. Because of the scant evidence, the incidence

and the risk factors of neutropenia and FN among patients

with gynecologic cancer are unclear. It is therefore difficult

to make decisions about the worthy use of myeloid growth

factors in the present region as a developing country. 

As previously described, the authors intended to investi-

gate the incidence of chemotherapy-induced neutropenia

and FN among patients with gynecologic cancer receiving

initial chemotherapy and to determine associated risk fac-

tors related to neutropenia and FN.

Materials and Methods

This retrospective study gathered the available record data of

gynecologic cancer patients who received first-line chemother-

apy from January 2012 to December 2015 at Siriraj Hospital,
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Summary

Purpose: To investigate the incidence of chemotherapy-induced neutropenia and febrile neutropenia (FN) among patients with gy-

necologic cancer receiving initial chemotherapy and to determine associated risk factors related to neutropenia and FN. Materials and
Methods: This retrospective study gathered the available record data of gynecologic cancer patients who received first-line chemother-

apy from January 2012 to December 2015 at Siriraj Hospital,Thailand. All gynecologic cancer patients over the age of 18 and who had

received initial chemotherapy were included. Results: Four hundred seven gynecologic cancer patients were included and there were

2,249 cycles of chemotherapy (17 regimens). Two hundred nine patients (52.0%) had severe neutropenia and 11 patients (2.7%) of 407

patients (2.7%) were diagnosed as FN. Carboplatin-containing regimens were the only one risk factor for severe neutropenia in the lo-

gistic analysis. Meanwhile, the use of myeloid growth factors for the prevention of FN could reduce the risk of FN (odd ratios 0.03; 95%

confidence interval 0.005-0.231). Conclusion: The incidences of severe neutropenia and FN were 52.0% and 2.7%, respectively. It was

also shown that myeloid growth factor use might act as a prevention among patient with intermediate risks of FN using cisplatin and

doxorubicin.
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which has more than 2,000 hospital beds and 3,000,000 outpa-

tient visits annually, and is a school of medicine in Bangkok, Thai-

land. The study protocol was approved by the Institutional Review

Board of Faculty of Medicine Siriraj hospital. All gynecologic

cancer patients over the age of 18 and who had received initial

chemotherapy were included. If they had changed their

chemotherapy regimens, or had incomplete or unavailable data,

they were excluded.

All laboratory data and other factors relating to all participants

were recorded during the chemotherapy initiation period and each

cycle of treatment. These include age, sex, body weight and

height, underlying diseases, cancer type, disease stage, radiother-

apy history, performance status (evaluated by Eastern Coopera-

tive Oncology Group score - ECOG), chemotherapy regimens,

number of chemotherapy cycles, CSFs use and others (serum al-

bumin, serum creatinine, and bilirubin levels).

The primary outcome measurements were the incidence and

risk factors related to severe neutropenia and FN. In this study,

severe neutropenia was defined as grade 3: absolute neutrophil

count (ANC) < 1,000 cells/mm

3

and grade 4: ANC < 500

cells/mm

3 

based on Common Terminology Criteria for Adverse

Events version 3 (CTCAE V3). FN was defined as a single oral

temperature measurement of  ≥ 38.3°C or a temperature of ≥

38.0°C sustained over a one-hour period and neutropenia was de-

fined as an ANC of < 500 cells/mm3 or an ANC that was expected

to decrease to < 500 cells/mm

3

during the following 48 hours.

[12]. Once the patient was diagnosed with FN, antimicrobial reg-

imens (date of start, dosage, administration, and duration), an-

timicrobial susceptibility, length of hospital stay, source of

infections, vital signs, and clinical outcomes were reviewed. Ad-

ditionally, the authors also determined time to first event of se-

vere neutropenia and FN among their participants.

Descriptive analyses of patients’ demographic data were per-

formed by the number of patients, mean, and percentage. The in-

cidence of severe neutropenia and FN was calculated by the

number of new events divided by all gynecologic patients or num-

ber of chemotherapy cycles. Chi-square or Fisher’s exact test sta-

tistics were used to analyse the relationship between the discrete

factors and primary outcomes. For continuous data comparison,

Mann–Whitney U test or Student t-test were used to compare the

median or mean respectively. All significant variables in the uni-

variate analysis (p-value < 0.1) were considered for the multi-

variate analysis by binomial logistic regression. To determine time

to first event of severe neutropenia and FN, the Kaplan-Meier

method was applied. Data processing was analysed via SPSS and

was considered statistically significant at α ≤ 0.05.

The study was approved by the Ethics Committee on Human

Research of the Faculty of Medicine Siriraj Hospital.

Results 

During an over five-year study period, a total of 407 gy-

necologic cancer patients were included. There were 2,249

cycles of chemotherapy (17 regimens). Their mean (±SD)

age, weight, and height were 55.48 (±11.85) years, 56.40

(±11.39) kg, and 155.44 (±6.08) cm, respectively. In this

group, 53 patients had been treated by radiation therapy

prior to their chemotherapy treatment. At the beginning of

the first cycles of chemotherapy, 317 patients had an ECOG

score of 0. The most common underlying disease was dia-

betes in 64 cases. All 407 patients received their first-line

chemotherapy regimen according to their cancer type. Two

Table 1. — Characteristic data among patients with gyne-
cologic cancer (n= 407)
Patients characteristics Value 

Ages (year) mean (± SD) 55.5 (±11.8)  

Weight (kg) mean (± SD) 56.4 (±11.4)  

Height (cm) mean (± SD) 155.4 (±6.1)  

Underlying disease (numbers of patients)

Diabetes mellitus 61

Cardiovascular diseases 16

Cancer 14

Renal disease 11

Pulmonary diseases 4

liver disease 0

Cancer type (numbers of patients)

Ovary 206

Endometrium 94

Cervix 63

Uterus 17

Primary peritoneal cancer 16

Fallopian tube 2

Labia majora 1

Vulva 1

Ovary and endometrium 4

Ovary and uterus 1

Disease Stage (numbers of patients)

I 129

II 44

III 142

IV 71

History of previous radiation (numbers of patients) 53  

ECOG PS (numbers of patients)

0 317

1 66

2 16

3 4

4 1

Chemotherapy regimens (numbers of patients)

Carboplatin-containing regimen 313

CBDCA/PTX 291

CBDCA/PLD 1

CBDCA/5-FU 1

CBDCA 20

Noncarboplatin-containing regimen 94

CDDP/PTX 37

CDDP/IFO 16

CDDP/DOX 15

BLM/VP-16/CDDP 10

CDDP/5-FU 2

CDDP/VP-16 5

CDDP 3

IFO/PTX 1

PTX 1

MTX 1

MMC 1

DTX/dFdC 1

5-FU 1

Number of chemotherapy cycles [mean (± SD)] 5.5 (±2.2)  

Other laboratory data [mean (± SD)]

Serum albumin 3.8 (±0.7)

Serum creatinine 0.8 (±0.7)

Total bilirubin 0.5 (±1.1)

ECOG PS: Eastern cooperative oncology group performance status; BLM: bleomycin;
CBDCA: carboplatin; CDDP: cisplatin; dFdC: gemcitabine; DOX: doxorubicin; DTX:
docetaxel; 5-FU: 5-fluorouracil; IFO: ifosfamide; MMC: mitomycin-C; MTX:
methotrexate; PLD: pegylated liposomal doxorubicin; PTX: paclitaxel; VP-16: etopo-
side.
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hundred six patients (51.0%) were diagnosed with ovarian

cancer. The most commonly used initial regimen was car-

boplatin/paclitaxel (72.0%). The mean of number of

chemotherapy treatment was 5.5 cycles. Characteristic data

are presented in Table 1.

Among the participants, 209 patients (52.0%) had severe

neutropenia. The numbers of patients who had their first

event of severe neutropenia in first and second cycles of

chemotherapy were 56 (13.8%) and 64 (15.7%), respec-

tively (Table 2). Eleven out of the 407 patients (2.7%) were

diagnosed with FN. All of them had received platinum-

based regimens including seven who had received regimens

containing carboplatin and four who had received regimens

containing cisplatin. None of the FN patients had received

myeloid growth factor as primary prevention. 

As far as time to first event was concerned, the median

time of severe neutropenia and FN was at the fourth and

the second cycle of chemotherapy, respectively (Figure 1).

There were no significant results from a log rank test be-

tween patients with or without carboplatin containing reg-

imen use and severe neutropenia (p=0.319). 

Of the 11 patients with FN, the known causative

pathogen as extended spectrum beta-lactamase producing

Escherichia coli bacteremia and Escherichia coli bac-

teremia was found in only two cases. The sources of infec-

tion in the remaining cases were unidentified. After

receiving antimicrobials, all cases showed clinical im-

provement but their next cycles of chemotherapy were de-

layed (Table 2). 

According to the univariate analysis, carboplatin-con-

taining regimens and radiation therapy prior to receiving

chemotherapy were risk factors correlated with severe neu-

tropenia. In the logistic analysis, however, carboplatin-con-

taining regimens were the only risk factor relating to severe

neutropenia (Table 3). 

Discussion 

Patient with gynecologic cancer receive chemotherapy

as the main modality of treatment according to cancer

Table 2. — Cases with febrile neutropenia (n=11).
No. cycle

Case Age Cancer Chemotherapy

of febrile

Source of

Pathogens Outcome

No. (yrs) type regimens

neutropenia

infection

1 60 Endometrium CBDCA/PTX  1 Blood stream E. coli (ESBL) ND 

2 67 Endometrium CBDCA/PTX 3 Blood stream E. coli CR 

3 73 Endometrium and ovary CBDCA/PTX 1 Unknown Unknown CR 

4 66 Ovary CBDCA/PTX 4 Gastrointestinal infection Unknown SD 

5 64 Ovary CBDCA/PTX 2 Unknown Unknown CR 

6 78 Primary peritoneal cancer CBDCA/PTX 1 Urinary tract infection Unknown ND  

7 57 Endometrium CDDP/DOX 1 Unknown Unknown CR 

8 66 Uterus CDDP/DOX 5 Unknown Unknown PD 

9 26 Ovary BLM/VP-16 /CDDP 1 Periodontitis Unknown CR 

10 48 Sertoli-leydig cell BLM/VP-16 /CDDP 4 Unknown Unknown CR 

11 61 Cervix CBDCA 4 Respiratory tract infection Unknown SD 

BLM: bleomycin; CBDCA: carboplatin; CDDP: cisplatin; DOX: doxorubicin; PTX: paclitaxel; VP-16: etoposide; ND: not determined; CR: complete response;
SD: stable disease; PD: pregressive disease

Table 3. — Univariate  analysis for severe neutropenia grade III – IV in 407 patients.
Parameter (n) Univariate for severe neutropenia 

Odds ratio 95% CI 

Lower Upper 

Age ≥ 65 years (64) 0.89 0.527 1.502  

BMI < 18.5 kg/m

2 

(35) 0.59 0.303 1.137  

Body surface area < 1.6 m

2 

(214) 1.35 0.852 2.127  

ECOG ≥ 2 (9) 0.82 0.247 2.753  

At least one underlying disease (31) 0.83 0.394 1.735  

Carboplatin containing regimen (244) 1.80 1.088 2.960  

Serum albumin ≤ 3.5 mg/dL (89) 0.85 0.520 1.387  

Disease Stage IV (45) 1.06 0.583 1.923  

History of prior radiation therapy (37) 0.45 0.235 0.857  

Myeloid growth factor prophylaxis (315) 1.46 0.090 23.445 
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types. Because the incidence of gynecologic cancer is high

in elderly, they are more susceptible to adverse drug reac-

tions, especially myelosuppression [3]. In the present study,

half of the participants suffered from severe neutropenia.

This result was similar to the study of Hashiguchi et al.
(50.5%), being the only other study of a similar sized pop-

ulation [3]. However, the incidence of FN was one-third of

the rate of the other study. The present authors hypothe-

sized that the recommended dose of carboplatin in the pre-

vious study [8] is represented by the area under the curve

5–6 which was higher than in this study, using the area

under the curve at 5. Furthermore, 2.0% of the present par-

ticipants received myeloid growth factor for primary or sec-

ondary prevention of FN, whereas in the study by

Hashiguchi et al., it was reported that no one received it

[3]. 

Severe neutropenia always occurred within the first three

cycles of chemotherapy which is in accordance with the

studies of Bozcuk et al. [13], Bhavik et al. [11], and Wey-

cker et al. [10, 11] Thus, the complete blood count and sep-

sis were closely monitored at the beginning of

chemotherapy.

Carboplatin and paclitaxel were the most commonly

chemotherapy regimens in this study but the authors found

that only 2.0% of patients had FN, whereas cisplatin and

doxorubicin regimens revealed an incidence of FN of

13.3%. According to practice guidelines from the European

Organization for Research and Treatment of Cancer

(EORTC) 2010 [7], The American Society of Clinical On-

cology (ASCO) 2015 [5], and National Comprehensive

Cancer Network (NCCN) 2016 [6], all institutes recom-

mended the use of myeloid growth factor to prevent FN due

to chemotherapy among regimens with high risks of FN

(20.0% or more). However, they suggested that in the cases

of other regimens with a risk of FN of 10.0–20.0%, myeloid

growth factor should be considered based on the patients’

risk factors, such as age ≥ 65 years old, prior chemotherapy

or radiotherapy, bone marrow metastasis, poor performance

status, or poor liver and kidney function [5-7]. Since

myeloid growth factor use was significantly determinant

related to FN, a patient receiving cisplatin and doxorubicin

with certain previous factors should receive myeloid

growth factor, however the benefits and cost-effectiveness

of this have to be further studied. 

Conclusion

In conclusion, this is the largest report covering more pa-

tients who joined the study of severe neutropenia and FN

among patients with gynecologic cancer. The incidences of

severe neutropenia and FN were 52.0% and 2.7%, respec-

tively. The authors also showed that myeloid growth factor

use might be a prevention among patients with intermedi-

ate risks of FN, such as those receiving cisplatin and dox-

orubicin.
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