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Abstract
Since 2020, the coronavirus disease 2019 pandemic has led to the widespread prac-
tice of hand hygiene and wearing face masks, not only among medical personnel, 
but also among the general population. Thus, the impact of the coronavirus disease 
2019 pandemic on the incidence of febrile neutropenia should be verified. This study 
aimed to examine the incidence of febrile neutropenia in hospitalized patients re-
ceiving chemotherapy at Kanazawa University Hospital. Among inpatients at the 
Department of Urology receiving chemotherapy, we compared the incidence of fe-
brile neutropenia between 317 cases in 2018– 2019 and 276 cases in 2020. We retro-
spectively analyzed the factors of febrile neutropenia via binomial logistic regression 
analysis based on patient characteristics and the characteristics of primary diseases, 
with statistical significance set at p < 0.05. Febrile neutropenia occurred in 20/317 
cases in 2018– 2019 and 1/276 cases in 2020, with a significant decrease in the latter 
(p = 0.005). In a multivariate analysis, we identified the following independent risk 
factors for febrile neutropenia: non- coronavirus disease 2019 era (p = 0.005), first 
course of therapy (p = 0.005), malnutrition (p = 0.032), and past history of febrile neu-
tropenia (p = 0.018). Due to the coronavirus disease 2019 pandemic, hygiene policies 
for medical personnel and quarantine measures for patients were thoroughly imple-
mented. Therefore, the incidence of febrile neutropenia in 2020 decreased to 1/15 of 
the previous incidence. Thus, the hygiene for medical personnel and patients during 
the expected period of chemotherapy- induced neutropenia is important for febrile 
neutropenia prevention.
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1  |  INTRODUCTION

The global coronavirus disease 2019 (COVID- 19) pandemic has 
led to the widespread practice of hand hygiene and wearing face 
masks, not only among medical personnel, but also among the gen-
eral public.1,2 To avoid the nosocomial spread of COVID- 19, infection 
prevention awareness among medical personnel has been further 
enhanced. The incidence of some community- acquired infections 
has decreased during the COVID- 19 pandemic, probably due to the 
infection prevention measures practiced by the general public. For 
example, seasonal influenza virus infections in Japan dramatically 
decreased during 2020– 2021.3– 5

COVID- 19 was first reported in Wuhan, China, on December 8, 
2019. The infection then spread worldwide, and was first reported 
in Japan on January 16, 2020. In April 2020, when the government 
first declared a state of emergency in seven prefectures in Japan, the 
mask- wearing rate in public places was 84%.2 In Ishikawa Prefecture, 
where our hospital (Kanazawa University Hospital) is located, the 
first case of COVID- 19 was reported in February 2020. At about 
the same time, our hospital started infection prevention measures 
against COVID- 19. These included the strict mask- wearing and hand 
disinfection by medical personnel and patients, prohibiting visits, 
outings, and staying out overnight, as well as COVID- 19 PCR test-
ing for all patients immediately before hospitalization. These were 
new rules compared to those before the COVID- 19 pandemic. 
Specifically, patients with cancer are more susceptible to severe 
events if they develop COVID- 19 infection because of their systemic 
immunosuppressive state caused by the malignancy and anticancer 
treatments (i.e., chemotherapy or surgery).6 Therefore, infection 
prevention measures are very important in such patients.

In terms of infections for cancer patients treated by cytotoxic 
agents, febrile neutropenia (FN) is also an important issue. FN is one 
of the most alarming side- effects of chemotherapy.7– 9 When chemo-
therapy causes neutropenia, there is a high risk of fever, which can 
rapidly become severe and lead to death.7 Although there is a 20%– 
30% probability that the microorganism that causes the fever will 
be identified, broad- spectrum antimicrobial agents improve symp-
toms in most cases.10– 12 In recent years, FN guidelines have been 
developed, and proper use of antimicrobial agents has decreased the 
mortality rate of FN.12 Because the worldwide COVID- 19 pandemic 
has recently forced us to drastically review hygiene management, 
we intuitively hypothesized that the number of severely infected 
patients undergoing inpatient chemotherapy would decrease. Thus, 
this study aimed to investigate the impact of the COVID- 19 pan-
demic on the incidence of FN.

2  | MATERIALS AND METHODS

2.1  |  Patient criteria

For inpatient chemotherapy in the Department of Urology, Kanazawa 
University Hospital, one admission event was counted as one case. The 
incidence of FN among 317 cases in 2018– 2019 was retrospectively 

compared with that among 276 cases in 2020. We included patients 
receiving cytotoxic chemotherapy regimens (both oral and intrave-
nous), and excluded those treated with immune checkpoint inhibitors 
and molecular targeted therapies. Patients who were discharged after 
inpatient chemotherapy and hospitalized again due to FN were also 
counted as one case. FN was diagnosed based on the definition of The 
Infection Diseases Society of America.12 There was no unified rule on 
what to do before and after the onset of FN; this depended on each 
attending physician’s decision.

2.2  |  Risk factors of FN

The patient- related risk factors of FN have already been reported 
in several guidelines.12– 15 Treatment regimen and dosage are also 
known as the main treatment- related risk factors of FN. Based on 
this, we made a list of the possible risk factors of FN, and divided 
them into three categories: patient characteristics, tumor character-
istics, and treatment characteristics.

2.3  |  Patient characteristics

We evaluated the following patient characteristics: COVID- 19 era 
(2020 vs. 2018– 2019), age (≥65 years), gender, Eastern Cooperative 
Oncology Group Performance Status (ECOG- PS), obesity (body 
mass index ≥25), diabetes mellitus, hypertension, human immunode-
ficiency virus infection, malnutrition (albumin <3.5 g/dl), renal dys-
function (estimated- glomerular filtration rate < 50 ml/min/1.73 m2), 
liver dysfunction (total bilirubin >2.0 mg/dl), cardiovascular disease, 
hematological disease, chronic obstructive pulmonary disease, neu-
tropenia at treatment (neutrophil count <2.0 × 109/L), history of FN, 
surgery within the last 3 months, and radiotherapy, use of a central 
venous catheter (CVC), and administration of primary prophylactic 
granulocyte- colony stimulating factors (G- CSF), steroids, immuno-
suppressive agents, or antimicrobial agents.

2.4  |  Tumor characteristics

We evaluated tumor characteristics, such as the type of cancer 
and its histology, lymph node metastasis, and distant metastasis. 
Regarding cases of small cell carcinoma (SmCC), we counted cases 
of both pure histological type and concomitant with other histologi-
cal type.

2.5  |  Treatment characteristics

Treatment characteristics included regimen, number of treatment 
lines, treatment courses, and total treatment courses, and the exist-
ence of dose reduction in chemotherapy. The number of treatment 
lines included immune checkpoint inhibitors and molecular tar-
geted therapies and excluded hormone therapy for prostate cancer. 
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[Corrections made on 02 December 2022, after first online publica-
tion: The word "excluded" in the text "and hormone therapy for pros-
tate cancer" has been added. Also, some of the abbreviations have 
been corrected in this version.]. The number of treatment courses 
was defined as the number of courses in the current regimen, and 
the number of total treatment courses was defined as the total num-
ber of past and present courses of single cytotoxic chemotherapy.

2.6  |  Evaluation of cytopenia

We collected the data on blood cell counts before and after chem-
otherapy, and evaluated the Common Terminology Criteria for 

Adverse Events (CTCAE) grade of cytopenia for each group. Nadir 
blood cell counts were defined as those that are decreased to the 
lowest point of each value after chemotherapy compared with be-
fore chemotherapy. Cases wherein blood cell counts were not meas-
ured after chemotherapy were excluded.

2.7  | Diagnosis and treatment of FN

We collected the clinical data of FN cases about diagnoses and 
treatments retrospectively, as well as assessed the risk of severe FN 
using the Multinational Association of Supportive Care in Cancer 
(MASCC) score.16

2020 2018– 2019

p valuen (%) n (%)

Total, n 276 317

Gender

Male 219 (79) 212 (67) 0.177

Female 57 (21) 105 (33) Reference

Age, years

Median (range) 73 (25– 86) 70 (18– 86)

≥65 214 (78) 219 (69) 0.362

ECOG- PS

0– 1 258 (93) 306 (97) 0.785

≥2 18 (7) 11 (3) Reference

Obesity 74 (27) 68 (22) 0.233

Diabetes mellitus 40 (14) 43 (14) 0.778

Hypertension 120 (43) 138 (44) 0.993

HIV infection 0 (0) 0 (0) N/A

Malnutrition 88 (32) 83 (26) 0.257

Renal dysfunction 78 (28) 114 (36) 0.152

Liver dysfunction 0 (0) 1 (0.3) 0.351

Cardiovascular disease 79 (29) 52 (16) 0.004

Hematological disease 3 (1) 21 (7) 0.001

COPD 21 (8) 15 (5) 0.169

Past history of FN 7 (3) 9 (3) 0.825

Neutropenia at treatment 18 (7) 45 (14) 0.006

History of surgery (within the last 
3 months)

51 (18) 69 (22) 0.418

Past history of radiotherapy 57 (21) 58 (18) 0.552

Use of CVC 63 (23) 119 (38) 0.005

Administration of G- CSF 33 (12) 44 (14) 0.542

Administration of steroids 45 (16) 36 (11) 0.128

Administration of immunosuppressive 
agents

0 (0) 0 (0) N/A

Administration of antimicrobial agents 2 (0.7) 2 (0.6) 0.89

Abbreviations: COPD, chronic obstructive pulmonary disease; CVC, central venous catheter; G- 
CSF, granulocyte- colony stimulating factors; N/A, not applicable; PS, performance status.

TA B L E  1  Characteristics of patients 
undergoing inpatient chemotherapy for 
urological cancer in 2020 and 2018– 2019
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2.8  |  Statistical analysis

The χ2- test was used to compare the 2020 and 2018– 2019 groups. 
We analyzed the factors of FN via binomial logistic regression analysis. 
The GraphPad Prism 7 software (GraphPad Software Inc.) and SPSS 
software for Windows (SPSS Inc.) were used to analyze data and ob-
tain figures. Statistical significance was set at p < 0.05 for each analysis.

3  |  RESULTS

3.1  |  Three categories of characteristics

Patient characteristics were approximately equal in both groups, but 
there were significant differences in four factors, namely: cardiovas-
cular disease, hematologic disease, neutropenia at treatment, and 
use of CVC (Table 1).

In terms of tumor characteristics, there were significant differ-
ences in the type of cancer (i.e., prostate cancer) and in the histolog-
ical type (i.e., adenocarcinoma and SmCC). There were no significant 
differences in lymph node metastasis or distant metastasis between 
the two groups (Table 2).

Regarding treatment characteristics, there were no significant 
differences in the number of lines and courses, or in dose reduction. 
Significantly more patients in the 2018– 2019 group received carbo-
platin monotherapy for germ cell tumors compared to those in the 

2020 group, whereas the percentage of patients receiving other reg-
imens was not significantly different between the groups (Table 3).

3.2  |  Evaluation of neutropenia

185 cases in the 2020 group and 248 cases in the 2018– 2019 
group with confirmed nadir neutrophil counts were analyzed 
(Table 4). Median [interquartile range] nadir neutrophil counts 
were 0.96 × 109/l [0.56– 1.68 × 109/l] in the 2020 group and 
0.97 × 109/l [0.50– 1.54 × 109/l] in the 2018– 2019 group. CTCAE 
grade 3 or 4 neutropenia occurred in 96 cases in the 2020 group 
and 128 cases in the 2018– 2019 group. Adverse events with re-
gard to other blood cell counts are summarized in Supplementary 
Table S1.

3.3  |  Incidence of FN

FN occurred in 20/317 cases (6.3%) in the 2018– 2019 group and 
only 1/276 cases (0.4%) in the 2020 group, with a significant de-
crease in the latter (p = 0.005) (Figure 1). The characteristics of these 
21 cases of FN are compared with those of non- FN and summarized 
in Table 5.

3.4  |  Statistical analysis on the risk factors for FN

Nine risk factors of FN were identified in a univariate analysis. In 
a multivariate analysis, the following independent risk factors of 
FN were identified: non- COVID- 19 era (p = 0.005), first course 
of therapy (p = 0.005), malnutrition (p = 0.032), and history of FN 
(p = 0.018) (Table 6).

3.5  | Diagnosis and treatment of FN

Among the 21 FN cases, the origin of fever was identified in eight 
cases (38.1%), whereas 13 cases (61.9%) were classified as having a 
fever of unknown origin (FUO). Blood culture was undertaken in 19 
cases and was positive in five cases (26.3%). Sputum culture was un-
dertaken in eight cases and was positive in one case (12.5%). Urine 
culture was undertaken in 11 cases and was positive in five cases 
(45.5%) (Table 7).

The case of FN in the 2020 group was diagnosed as FUO. 
Therefore, it is not possible to compare changes in causative mi-
croorganisms before and after the COVID- 19 pandemic. Identified 
microorganisms are summarized in Supplementary Table S2.

Six patients were considered high- risk based on the MASCC 
score, which is an indicator of severe FN. However, all patients re-
ceived antimicrobial therapy, and their condition improved. The me-
dian date of FN onset was day 11 (range, day 7– 21) of any cytotoxic 
treatment, the median duration of antimicrobial therapy was 6 days 

TA B L E  2  Tumor characteristics among patients undergoing 
inpatient chemotherapy for urological cancer in 2020 and 
2018– 2019

2020 2018– 2019

p valuen (%) n (%)

Total, n 276 317

Type of cancer

Urinary tract cancer 198 (72) 259 (82) 0.299

Prostate cancer 53 (19) 31 (10) 0.005

Germ cell tumor 15 (5) 15 (5) 0.711

Others 10 (4) 12 (4) 0.920

Type of histology

Urothelial carcinoma 198 (72) 234 (74) 0.822

Adenocarcinoma (of the 
prostate)

49 (18) 28 (9) 0.009

Derived from germ cell 15 (5) 15 (5) 0.711

Small cell carcinomaa 4 (1) 30 (9) <0.001

Others 10 (4) 10 (3) 0.761

Lymph node metastasis 175 (63) 187 (59) 0.589

Distant metastasis 135 (49) 171 (54) 0.489

Bone metastasis 80 (29) 75 (24) 0.261

Lung metastasis 63 (23) 100 (32) 0.073

Visceral metastasis 91 (33) 132 (42) 0.142

aSmall cell carcinoma includes both pure and concomitant cases. Other 
histology types exclude pure and concomitant cases of small cell 
carcinoma.
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(range, 3– 13 days), and the median time to fever resolution from the 
onset of FN was 3 days (range, 2– 8 days).

Among the 21 FN cases, four were under outpatient manage-
ment at the onset of FN after inpatient chemotherapy. All these 
cases belonged to 2018– 2019 group, and their regimens were 
etoposide plus cisplatin, docetaxel, gemcitabine plus cisplatin, and 
cabazitaxel.

4  | DISCUSSION

In this study, we found four independent risk factors of FN. This is 
also the first evidence of a sufficiently large scale showing that the 
incidence of FN decreased during the COVID- 19 pandemic. In the 
current guidelines, malnutrition and having a history of FN are risk 
factors for FN.14,15 Being in the first course of the regimen was also 

identified as a risk factor in this study, with 116 and 150 patients 
with this risk factor identified in the 2020 and 2018– 2019 groups, 
respectively (Table 3). Furthermore, 87 (75%) and 121 (81%) patients 
in the 2020 and 2018– 2019 groups, respectively, had undergone 
their first course of chemotherapy without dose reduction. The dif-
ferences in these characteristics could be the reason why this risk 
factor was extracted.

In the 2020 group, only one case developed FN while receiving 
vinblastine, ifosfamide, and cisplatin combination therapy. The in-
cidence of FN in the 2018– 2019 group was almost evenly present 
with each regimen. Carboplatin monotherapy for germ cell tumors 
is the only regimen that was administered significantly more fre-
quently in the 2020 group (Table 3); however, this did not cause FN. 
In other words, the difference in the number of FN cases was not 
due to the differences in the treatment regimen. However, overall, 
there was a trend toward more high- risk regimens in the 2018– 2019 

2020 2018– 2019

p valuen (%) n (%)

Total, n 276 317

First- line chemotherapy for primary cancer 164 (59) 227 (72) 0.156

First course of current treatment 116 (42) 150 (47) 0.425

First course of total treatment 78 (28) 105 (33) 0.352

Dose reduction 147 (53) 128 (40) 0.058

Regimen

GC 102 (37) 132 (42) 0.443

GCarbo 42 (15) 63 (20) 0.215

MVAC 0 (0) 4 (1) 0.063

TC 30 (11) 28 (9) 0.451

GN 24 (9) 10 (3) 0.006

DTX 23 (8) 13 (7) 0.043

CBZ 6 (2) 10 (3) 0.474

EP 22 (8) 27 (9) 0.824

BEP 12 (4) 6 (2) 0.092

TIP 0 (0) 1 (0.3) 0.351

VeIP 3 (1) 3 (1) 0.866

Carboplatin monotherapy 0 (0) 5 (2) 0.038

CE 0 (0) 4 (1) 0.063

Irinotecan plus carboplatin 2 (1) 3 (1) 0.770

TS- 1 1 (0.4) 4 (1) 0.236

ADM 2 (1) 3 (1) 0.770

Eribulin 6 (2) 0 (0) 0.009

Trabectedin 1 (0.4) 0 (0) 0.284

Mitotane 0 (0) 1 (0.3) 0.351

Abbreviations: ADM, doxorubicin; BEP, bleomycin, etoposide, and cisplatin; CBZ, cabazitaxel; 
CE, carboplatin plus etoposide; DTX, docetaxel; EP, etoposide plus cisplatin; GC, gemcitabine 
plus cisplatin; GCarbo, gemcitabine plus carboplatin; GN, gemcitabine plus nedaplatin; MVAC, 
methotrexate, vinblastine, doxorubicin, and cisplatin; TC, paclitaxel plus carboplatin; TIP, paclitaxel, 
ifosfamide, and cisplatin; TS- 1, tegafur, gimeracil, and oteracil potassium; VeIP, vinblastine, 
ifosfamide, and cisplatin.

TA B L E  3  Treatment characteristics 
among patients undergoing inpatient 
chemotherapy for urological cancer in 
2020 and 2018– 2019
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group, but the difference was not significant. Since the beginning 
of the COVID- 19 pandemic, major clinical oncology societies (i.e., 
American Society of Clinical Oncology and European Society for 
Medical Oncology) have proposed treatment guidelines for malig-
nant diseases under COVID- 19 pandemic, thereby recommending 
the use of regimens resulting in as little FN as possible during the 
COVID- 19 pandemic.17,18 Reflecting on these guidelines, a safer reg-
imen may have been selected during the COVID- 19 pandemic in our 
study.

According to our examination of the risk factors of FN that 
were already reported in the guidelines,12– 15 the risk factor for the 
non- COVID- 19 era (i.e., before 2020) was still an independent risk 
factor. Table 4 shows nadir neutrophil counts and CTCAE grade of 
neutropenia. Nadir neutrophil counts did not differ between the 
two groups, although they are influenced by various of other risk 

factors, such as regimen, dose reduction, and administration of 
G- CSF, thereby suggesting that this evidence supports our opin-
ion. As the reduced incidence of FN in the COVID- 19 era could 
not be attributed to patient or treatment characteristics, this was 
likely due to the environmental changes, specifically the infection 
prevention measures. If infection prevention measures reduce the 
incidence of FN cases, then most FN cases probably develop due 
to exposure to microorganisms in the environment, such as from 
human- to- human infection. Previous reports have stated that the 
origin of fever is not identified in 70%– 80% of FN cases. However, 
most cases of FN improve with antimicrobial therapy.10– 12 
Additionally, the practice of protective environment room (PER) 
implementation for patients undergoing allogenic hematopoietic 
stem cell transplant (HSCT) further supports the effectiveness of 
these infection prevention measures. PER is recommended for pa-
tients undergoing allogenic HSCT patients19– 21 and has reduced 
the incidence of FN and overall mortality.22 In our study, infection 
prevention measures were considered to play a role similar to PER. 
In other words, many FN cases could have been prevented before 
the COVID- 19 pandemic.

Our study had some limitations. We did not investigate cases 
of FN in patients undergoing outpatient chemotherapy. However, 
in our department, the first course of chemotherapy is always 
administered in the hospital, and the safety of the treatment is 
confirmed before moving them to outpatient chemotherapy. 
Thus, there are few patients who developed FN during outpatient 
chemotherapy.

Regarding patient characteristics (Table 1), four factors were 
significantly different between the two groups, but none of them 
were significant in the univariate or multivariate analysis, thereby 
suggesting that they could not be risk factors for FN.

Regarding treatment characteristics (Table 3), the p value of dose 
reduction was marginally significant, with a lower value in the 2018– 
2019 group. There were no fixed criteria for dose reduction, and that 
was implemented at the discretion of the attending physician based 
on the individual patient's FN risk factors. Focusing only on cases that 

F IGURE  1 Incidence rate of febrile 
neutropenia among patients undergoing 
inpatient chemotherapy for urological 
cancer in 2020 and 2018– 2019

TA B L E  4  Evaluation of neutropenia in patients undergoing 
inpatient chemotherapy for urological cancer in 2020 and 
2018– 2019

2020 2018– 2019

Total, n 185 248

Nadir neutrophil counts (×109/L)

Mean (±SD) 1.37 (1.31) 1.23 (1.09)

Median (IQR) 0.96 (0.56– 1.68) 0.97 (0.50– 1.54)

CTCAE grade of neutropenia

1 25 25

2 29 55

3 54 66

4 42 62

Any grade 150 208

Grade 3 or 4 96 128

Abbreviations: CTCAE, Common Terminology Criteria for Adverse 
Events; IQR, interquartile range.
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did not receive dose- reduced chemotherapy, FN occurred in 13/189 
cases in the 2018–2019 group and in 1/129 cases in the 2020 group. 
As the univariate analysis in Table 6 shows, the absence of dose re-
duction is not necessarily due to the increase in FN number.

The attending physicians managed FN cases, and they did not al-
ways undertake various tests such as cultures of certain specimens. 
If these tests had been carried out thoroughly, the number of FN 
cases diagnosed as FUO could have been decreased.

We used binomial logistic regression analysis as the statistical 
method, but the number of FN events was too small for multivariate 
analysis, thereby resulting in overfitting, which reduced the reliabil-
ity of the data. However, the non- COVID- 19 era as a risk factor had 
a p value of 0.005, indicating a strong correlation. Furthermore, it is 

unlikely that this confounded with other risk factors, such as neutro-
phil count and the use of G- CSF. To confirm our findings, further anal-
ysis that accumulates more cases are warranted in the future.

We considered the environmental changes before and after the 
COVID- 19 pandemic to be the differences in infection prevention 
measures, but we could not quantify these changes. Thus, a pro-
spective study stratified by the presence or absence of infection 
prevention measures is needed.

This is the first report in the world describing the incidence of 
FN decreased during the COVID- 19 pandemic. Although more cases 
need to be analyzed in detail, our findings suggest that strict infec-
tion prevention measures reduces the incidence of bacterial infec-
tions in inpatient chemotherapy.

TA B L E  6  Statistical analysis of the risk factors for febrile neutropenia (FN) during inpatient chemotherapy for urological cancer

Univariate analysis Multivariate analysis

OR (95% CI) p value OR (95% CI) p value

COVID- 19 era 0.054 (0.007– 0.405) 0.005 0.041 (0.005– 0.375) 0.005

Gender 3.689 (0.850– 16.020) 0.081 NA NA

Age 0.391 (0.163– 0.939) 0.036 0.583 (0.200– 1.695) 0.321

ECOG- PS 0.971 (0.126– 7.501) 0.978 NA NA

Obesity 0.325(0.075– 1.412) 0.134 NA NA

Diabetes mellitus 1.979 (0.705– 5.556) 0.195 NA NA

Hypertension 0.508 (0.194– 1.328) 0.167 NA NA

Malnutrition 4.258 (1.732– 10.469) 0.002 3.113 (1.101– 8.805) 0.032

Renal dysfunction 0.828 (0.316– 2.168) 0.701 NA NA

Cardiovascular disease 0.578 (0.168– 1.994) 0.386 NA NA

Hematological disease 1.142 (0.147– 8.864) 0.899 NA NA

COPD 0.767 (0.100– 5.884) 0.799 NA NA

History of FN 10.980 (3.209– 37.573) <0.001 11.030 (1.516– 80.233) 0.018

History of treatment 1.422 (0.407– 4.970) 0.581 NA NA

History of surgery (within the last 
3 months)

0.925 (0.305– 2.801) 0.890 NA NA

History of radiotherapy 2.148 (0.847– 5.451) 0.108 NA NA

Use of CVC 1.408 (0.573– 3.457) 0.456 NA NA

Administration of G- CSF 3.586 (1.399– 9.190) 0.008 2.633 (0.661– 10.484) 0.170

Administration of steroids 4.207 (1.686– 10.496) 0.002 2.425 (0.527– 11.160) 0.255

Administration of immunosuppressive 
agents

30.000 (4.009– 224.472) 0.001 24.308 (0.997– 592.509) 0.050

Lymph node metastasis 2.037 (0.752– 5.521) 0.162 NA NA

Distant metastasis 1.918 (0.763– 4.822) 0.166 NA NA

Bone metastasis 2.677 (1.114– 6.434) 0.028 0.671 (0.166– 2.711) 0.576

First line 0.556 (0.232– 1.332) 0.188 NA NA

First course 5.513 (1.832– 16.590) 0.002 8.532 (1.937– 37.574) 0.005

First course of total treatment 2.097 (0.874– 5.028) 0.097 NA NA

Dose reduction 0.567 (0.226– 1.426) 0.228 NA NA

Abbreviations: CI, confidence interval; COPD, chronic obstructive pulmonary disease; CVC, central venous catheter; G- CSF, granulocyte- colony 
stimulating factors; NA, not included in analysis; OR, odds ratio; PS, performance status.
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