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Background: Postbronchoscopic fever is a common adverse reaction in operable non-small cell lung
cancer (NSCLC) patients. To explore the potential role of postbronchoscopic fever on the postoperative
outcomes in patients with NSCLC.

Methods: Patients diagnosed with NSCLC were enrolled in this study. Patients were divided into two
groups: fever group (postbronchoscopic fever) and normal group (without postbronchoscopic fever).
Results: Seventy-five cases were enrolled. Twelve cases (16%) developed postbronchoscopic fever.
The fever group was found to have longer postoperative fever time (1.9 vs. 0.8 days, P<0.05), more
postoperative antibiotic use (3.4 vs. 2.5 days, P<0.05) and longer drainage (7.2 vs. 4.7 days, P<0.05). WBC
counts of the fever group were higher than those of the no-fever group on the first (14.5 vs. 11.4x10°/L,
P<0.05) and third (11.0 vs. 9.2, P<0.05) postoperative day. Outcomes were different especially in the older
subgroup (>60 years).

Conclusions: Postbronchoscopic fever may be a predictor of longer postoperative fever, longer drainage

and more antibiotic use in patients with NSCLC postoperatively.
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Introduction unclear and the most accepted theory is acute inflammatory

reaction or systemic inflammatory response induced

Postbronchoscopic fever is a common phenomenon with a . . . .
by inflammatory cytokines. Bronchoscopy is a routine

reported incidence rate of 2.5-21% (1-5). Transient fever is examination for NSCLC preoperation. Postbronchoscopic

the most common pattern of postbronchoscopic fever which fever may be put into carefully consideration due to

begins 2-8 hours after examination and lasts for 11-14 hours
and return to normal without any intervention (6).
Multiple factors of clinical characteristics and bronchoscopy
procedure were not independent risk factors of
postbronchoscopic fever (7). No organisms were isolated from
blood culture specimens drawn at the time of fever (6,7).
Moreover, there was no relationship between tumor load

and postbronchoscopic fever (4). The mechanism of fever is
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the underlying preoperative inflammation or infection,
especially one day before operation. No reports have related
postbronchoscopic fever with postoperative complications.
Improved understanding of this phenomenon is needed
because it may predispose some patients to develop infective
or worse medical conditions.

An observational and retrospective study was conducted
to assess the frequence of postbronchoscopic fever and to
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Table 1 Characteristics of patients in postbronchoscopic fever and
normal group

Characteristic Fever group Z?;Tsl
Age (mean +SD), years 65.8+8.6 58.7+9.8 0.02
Gender (male/female) 8/4 40/23 1
Cigarette smoker (ever/never) 6/6 43/20 0.32
Serum ALB (g/L) 41.6+2.1 41.8£3.3 0.78
WBC preoperation (10°/L) 6.4+1.8 7.0+2.2 0.414
CEA (ug/L) 3.1£1.5 13.4+£49.9 0.11
Tumor size (cm) 2.8+1.2 3.2+1.8 0.41
Pathology 0.293
Adenocarcinoma 9 45
Squamous carcinoma 3 9
Others 0 9
Differentiation 0.87
High 1 3
Moderate 7 37
Poor 4 23
Grade 0.15
I 11 41
Il 1 10
I 0 12

ALB, albumin; WBC, white blood cell; CEA, carcinoembryonic
antigen.

evaluate the risk of postoperative complications.

Methods

Patients with non-small cell lung cancer (NSCLC)
undergoing operation between July 2015 and December
2015 in the Chest Surgery Department of the First
Affiliated Hospital of SUN YAT-SEN University were
enrolled in this study. Patients received routine preoperative
bronchoscopy. Exclusion criteria were as follows: central
type NSCLC, combining rheumatoid immune diseases,
concurrent treatment with antibiotics and systemic
corticosteroid, fever higher than 37.5 °C during the 48
hours before bronchoscopy, preoperative chemotherapy
or radiotherapy, severe complications of bronchoscopy,
massive haemorrhage during operation and postoperative
blood transfusion, second operation. Approval for the
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research was obtained from the institutional review board of
the First Affiliated Hospital of SUN YAT-SEN University.

Fever was considered to be elevation of axillary body
temperature of 37.5 °C or higher postoperatively or within
24 hours postbronchoscopy. Preoperative assessment
was completed on every patient according to NCCN
guidelines (8). Lobectomy and mediastinal lymph node
dissection were performed by video-assisted thoracoscopic
surgery (VATS) or thoracotomy if the frozen section
confirmed NSCLC. Prophylactic antibiotics were used
24-48 hours after operation with first- or second-generation
cephalosporins (9). Upgrading use of antibiotics were
advised if fever or count raised to more than 12x10°/L on
the third postoperative day. Sometimes original antibiotics
were continued for one more day under the advice of
surgeons.

Study outcomes included days of postoperative fever,
days of postoperative antibiotic use, days of drainage, WBC
counts on the first and third postoperative day. Days of
postoperative fever was defined as days with elevation of
axillary body temperature of 37.5 °C or higher in patients,
from the first postoperative day to the discharge. Days of
postoperative antibiotic use was defined as days from the
first administration to the day antibiotics were stopped.
Drainage tube was put regularly after operation and was
removed until drainage fluids were less than 150 mL/day
without air leakage.

Patients were divided into two groups for the purposes
of this study: fever group (postbronchoscopic fever) and
normal group (without postbronchoscopic fever).

All statistical analyses were performed with SPSS version
19. The data are shown as mean =+ standard deviation. The data
of both groups were compared using unpaired #-test of the chi-
square test. A P value <0.05 was considered significant.

Results

Patients characteristics are shown in 7able 1. Seventy-five
patients diagnosed with NSCLC were enrolled in this study
and 12 cases (16%) developed postbronchoscopic fever.
Abnormal bronchoscopic finding such as obstruction and
narrowing were not observed in any case. Biopsy was not
performed. The mean age of 75 patients was 59.8 with
a significant older age in the fever group (65.8 vs. 58.7,
P=0.02). There were no significant differences between the
two groups considering preoperative characteristics: gender
(male, 66.7% vs. 63.5%), cigarette smoker (ever, 50%
vs. 68.3%), preoperative WBC counts (6.4 vs. 7.0x10%/L,
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Table 2 Comparison of study outcomes in the two groups

Study outcomes Fever group  Normal group P
Days of postoperative 1.9+1.0 0.8+0.9 0.02
fever

Days of postoperative 3.4+0.9 2.5+0.6 0.005

antibiotic use

Days of drainage 7.2+1.5 4.7+1.9 0.001
WBC 1% postoperation 14.5+2.8 11.4+£3.2 0.003
(10%L)

WBC 3“ postoperation ~ 11.0+2.9 9.2+2.7 0.04

(10%L)
WBC, white blood cell.

P=0.414), serum albumin (ALB) (41.6 vs. 41.8 g/L,
P=0.78), carcinoembryonic antigen (CEA) (3.1 vs. 13.4 pg/L,
P=0.11). On comparison of characteristics of pathology
and stage, the two groups also were found to have
no significant differences in tumor size (2.8 wvs.
3.2 cm, P=0.41), pathology (P=0.293), differentiation
(P=0.87), grade (P=0.15).

Table 2 shows the study outcomes in the two groups. The
fever group was found to have longer postoperative fever
time (1.9 vs. 0.8 days, P=0.02), more postoperative antibiotic
use (3.4 vs. 2.5 days, P=0.005) and longer drainage (7.2 vs.
4.7 days, P=0.001). There were 3 cases of postoperative
pulmonary infection, one case in the fever group and two
cases in the normal group. WBC counts of the fever group
were higher than those of the normal group on the first
(14.5 vs. 11.4x10°/L, P=0.003) and third (11.0 vs. 9.2x10°/L,
P=0.04) postoperative day.

All patients were stratified by a median age (60) into a
younger subgroup (<60) and an older subgroup (<60) (Zable 3).
In the younger subgroup, days of drainage were longer
in the fever group (6.0 vs. 4.2 days, P=0.02), other study
outcomes were not significantly different between two
groups. In the older subgroup, study outcomes were longer in
the fever group: days of postoperative fever (2.0 vs. 0.8 days,
P=0.01), days of postoperative antibiotic use (3.6 vs. 2.5 days,
P<0.05), days of drainage (7.6 vs. 5.1 days, P=0.004),
WBC counts on the first (14.6 vs. 11.3x10°/L, P=0.01) and
third day (11.7 vs. 9.4x10°/L, P=0.017) postoperative
day. Surgical procedures may be a confounding
factor, we analysed the study outcomes between
the thoracotomy subgroup and the VATS subgroup
(Tuble 4). There were no significant differences
between the two subgroups.
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Discussion

Fiberoptic bronchoscopy is accepted as a routine and safe
diagnostic method with low morbidity and mortality in
NSCLC patients (8,10). Postbronchoscopic fever was
found in 16% of 75 NSCLC patients in this study. In the
fever group, longer postoperative drainage was observed.
Longer postoperative fever and more postoperative
antibiotic use were observed in the fever group especially
in the older subgroup (260). The WBC counts were
higher in the fever group and maintained at high levels
for a longer time.

The mechanism of postbronchoscopic fever is unclear.
The early speculation was “transient bacteremia”, but no
microbiological evidences were found (6,7). Moreover,
prophylactic antibiotics before bronchoscopy did not
reduce the frequency of postbronchoscopy fever (11).
These findings suggest that microbiological factors may not
be responsible for the development of postbronchoscopy
fever. However the overall incidence of pneumonia after
bronchoscopy was 5.6% in patients older than 70 (12).
Acute phase reaction (13) and systemic inflammatory
response (14-16) were raised as new theories which were
specific defensive reaction of organism. Fever, elevated
serum acute phase protein and elevated peripheral white
blood cells were observed after bronchoscopy. What is
the role of this specific reaction on the operable NSCLC
patients has not been analysed. If this could be ascertained,
postbronchoscopic fever might act as a predictive factor
on postoperative complications and lead to prophylactic
intervention measures.

Postbronchoscopic fever is a well-known adverse
reaction (1-5). Strumpf et a/. reported 2.5% of 281
procedures that developed postbronchoscopic fever (2).
Postbronchoscopic fever was found in 21% of healthy
volunteers (3). In a prospective study, postbronchoscopic
fever was found in 16% of 100 bronchoscopies (1). The
differences may be due to the populations enrolled in
each study and to the different definition of fever. 37.5 °C
was defined as boundary in this study and the report of
Deng with a incidence rate of 11% (4). However 38 °C was
defined as boundary in other studies with incidence rate of
2.5% (2) and 6.7% (12). Age was associated with differences
in postbronchoscopic fever (12,17,18). Postbronchoscopic
fever was a common event in immunocompetent
children (18). There was increased risk for adverse events
with increasing age (17). However, Kanemoto et 4/. declared
that increasing age was not associated with increasing
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Table 3 Study outcomes stratified by age
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Younger (<60) (n=31)

Older (=60) (n=44)

Study outcomes

Fever group Normal group P Fever group Normal group P
Days of postoperative fever 1.7+£0.6 0.8+0.8 0.08 2.0+1.1 0.8+0.9 0.01
Days of postoperative antibiotic use 3.0+0.0 2.5+0.6 0.15 3.6+1.1 2.5+0.6 0.015
Days of drainage 6.0+1.0 4.2+1.2 0.02 7.6£1.4 5.1£2.3 0.004
WBC 1 postoperation (10%/L) 13.9+1.3 11.5+3.1 0.21 14.6+3.2 11.3+3.4 0.01
WBC 3" postoperation (10%L) 9.0+2.2 9.0+3.1 0.99 11.7+2.9 9.4+2.4 0.017
WBC, white blood cell.
Table 4 Comparision of study outcomes in different surgical procedures
Fever group Normal group

Study outcomes

Thoracotomy VATS P Thoracotomy VATS P
Days of postoperative fever 2.2+0.4 1.7+1.3 0.43 0.5+0.7 0.9+0.9 0.17
Days of postoperative antibiotic use 3.6+0.9 3.3+0.9 0.57 2.5+0.5 2.5+0.6 0.82
Days of drainage 7.6+1.9 6.9+1.1 0.41 4.5+2.0 4.8+1.9 0.49
WBC 1 postoperation (10%/L) 15.7+1.4 13.6+£3.3 0.22 11.9+£3.5 11.2+£3.2 0.41
WBC 3" postoperation (10%/L) 11.7£2.4 10.5+£3.3 0.5 9.2+2.8 9.2+2.8 0.93

VATS, video-assisted thoracoscopic surgery; WBC, white blood cell.

tever after bronchoscopy (12). Um et 4l. found that the
final diagnosis of pulmonary tuberculosis was identified
as independent risk factor of postbronchoscopic fever (7),
though there was no relationship between tumor load and
postbronchoscopy fever (4).

Inflammatory factors such as TNEF, IL-1, IL-6 and
G-CSF were elevated postbronchoscopy and higher in
postbronchoscopic fever patients (14-16). WBC counts
were higher in the fever patients postbronchoscopy (16).
One dose of dexamethasone administered prior to
performing bronchoscopy may prevent fever subsequent to
the procedure (19). Moreover, steroid pretreatment before
surgery reduced the early postoperative inflammatory
response without increasing postoperative infection (20).

This excessive inflammatory response was obvious in
the postbronchoscopic fever patients. In operable NSCLC
patients, this specific reaction might again play an important
role postoperatively. In this study, we found longer
postoperative drainage, longer postoperative fever and
more postoperative antibiotic use in the postbronchoscopic
fever group. Moreover, the WBC counts were higher
in the postbronchoscopic fever group and maintained
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at high levels for a longer time. In the report of steroid
pretreatment before surgery, there was no postoperative
infection complication in groups. WBC did not differ
between groups. However, the serum CRP was suppressed
in the steroid group (20). It is uncertain yet if preoperative
prophylactic intervention measures, such as steroid
pretreatment, can reduce postoperative inflammatory
response leading to shorter drainage time, less antibiotic use
and rapid recovery.

Postbronchoscopic fever is a common adverse reaction
in operable NSCLC patients. Postbronchoscopic fever
may be a predictor of longer postoperative fever, longer
drainage and more antibiotic use. Further studies
should be developed to verify the relationship between
postbronchoscopy inflammatory factors, such as CRP, and
the postoperative outcomes. And further evaluation of the
role of preoperative prophylactic intervention measures in
these patients is needed.
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