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Postoperative fever predicts poor prognosis of gastric cancer

Fan Feng1,*, Yangzi Tian2,*, Xuewen Yang1,*, Li Sun1, Liu Hong1, Jianjun Yang1, Man 
Guo1, Xiao Lian1, Daiming Fan1 and Hongwei Zhang1

1 Division of Digestive Surgery, Xijing Hospital of Digestive Disease, Fourth Military Medical University, Xi’an, Shaanxi, China
2 Department of Dermatology, Xijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi, China
* These authors have contributed equally to this work

Correspondence to: Hongwei Zhang, email: zhanghwfmmu@126.com
Keywords: gastric cancer, postoperative fever, prognosis
Received: August 15, 2016 Accepted: February 27, 2017 Published: March 07, 2017

Copyright: Feng et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License 3.0 (CC BY 
3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

ABSTRACT
Data about prognostic value of postoperative fever in gastric cancer was lacking. 

Thus, the present study aims to investigate the prognostic value of postoperative 
fever in gastric cancer. From September 2008 to March 2015, 2938 gastric cancer 
patients were enrolled in the present study. Clinicopathological features were recoded. 
The association between postoperative fever and prognosis of gastric cancer were 
analyzed. There were 2294 male (78.1%) and 644 female (21.9%). Seven hundred 
and fifty-six patients suffered from fever. Among them, the duration of fever less 
than 48h occurred in 508 cases, and duration of fever over 48h occurred in 248 
cases. Univariate and multivariate analysis showed that postoperative fever was an 
independent risk factor for prognosis of gastric cancer (P < 0.001). For the entire 
cohort, duration of fever over 48h was significantly associated with decreased survival 
(P < 0.001). In subgroup analysis, duration of fever over 48h was significantly 
associated with poor prognosis of stage I and II gastric cancer (both P < 0.001). 
However, postoperative fever was not associated with the prognosis of stage III 
gastric cancer (P = 0.334). Considering the type of gastrectomy, postoperative fever 
was not associated with the prognosis of patients with proximal (P = 0.318) and distal 
gastrectomy (P = 0.806), but duration of fever over 48h was significantly associated 
with poor prognosis of patients with total gastrectomy (P = 0.004). In conclusion, 
postoperative fever was associated with poor prognosis of gastric cancer.

INTRODUCTION

Gastric cancer is the fifth commonest malignancies 
and the third leading cause of tumor related death in the 
world [1]. Moreover, it is the second most common cancer 
in China [2]. Radical gastrectomy remains the optimal 
treatment for non-metastatic gastric cancer. Although with 
the rapid improvement in surgical techniques and adjuvant 
therapy, the prognosis of advanced gastric cancer is still 
discouraging [3].

Fever is a common event after major abdominal 
surgery [4], with an incidence ranges from 13 to 39 
percent. It is well known that postoperative fever could 
result in anxiety of patients, prolonged hospitalization 
and increased hospital costs. However, data about the 
prognostic value of postoperative fever in cancer patients 

was limited. Up to now, only a few studies investigated the 
prognostic value of postoperative fever in breast cancer 
[5, 6] and colorectal cancer [7-9]. However, the findings 
were controversial. Moreover, the prognostic value of 
postoperative fever in gastric cancer patients has not been 
reported up to now.

Given this situation, the present study aims to 
investigate the prognostic value of postoperative fever in 
gastric cancer patients after radical gastrectomy.

RESULTS

The clinicopathological characteristics were shown 
in Table 1. There were 2294 male (78.1%) and 644 
female (21.9%). The patient age ranged from 20 to 90 
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Table 1: Comparison of clinicopathological characteristics
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years (median, 58 years; mean, 57.4 years). The follow 
up time ranged from 1 to 75 months (median, 21 months; 
mean, 26.8 months). Seven hundred and fifty-six patients 
suffered from postoperative fever. Among them, the 
duration of fever less than 48 h occurred in 508 cases, and 
duration of fever over 48h occurred in 248 cases. The 1-, 
3- and 5-year overall survival rate for the entire cohort 
was 90.0%, 67.4% and 59.7%, respectively. The 1-, 3- 
and 5-year overall survival rate for patients with fever less 
than 48h was 88.2%, 66.0% and 57.2%, respectively. The 
1-, 3- and 5-year overall survival rate for patients with 

fever over 48h was 81.2%, 58.2% and 44.8%, respectively. 
Postoperative fever was associated with gender, tumor 
location, type of resection, tumor depth, lymph node 
metastasis, and tumor stage.

The risk factors for the prognosis of entire cohort 
analyzed by univariate analysis were shown in Table 2. 
The results showed that age, tumor size, type of resection, 
pathological type, tumor depth, lymph node metastasis, 
tumor stage and fever were risk factors for the prognosis 
of gastric cancer. Multivariate analysis showed that age, 
tumor size, tumor depth, lymph node metastasis and fever 

Figure 1: Overall survival of gastric cancer patients.
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Figure 2: Overall survival of stage I gastric cancer patients.

Figure 4: Overall survival of stage III gastric cancer patients.

Figure 3: Overall survival of stage II gastric cancer patients.



Oncotarget62626www.impactjournals.com/oncotarget

were independent risk factors for the prognosis of gastric 
cancer (Table 3). The overall survival of the entire cohort 
was shown in Figure 1. The results showed that duration 
of fever less than 48 h did not influence the survival of 
gastric cancer patients (P = 0.283). However, duration of 
fever over 48h was significantly associated with decreased 
prognosis of gastric cancer patients (P < 0.001).

The prognostic value of postoperative fever 
according to different tumor stages were analyzed. For 
stage I patients (Figure 2), only duration of fever over 48h 
was significantly associated with decreased survival (P < 
0.001). For stage II patients (Figure 3), although duration 
of fever less than 48 h was associated with decreased 
survival, the difference was not significant (P = 0.097). 
Duration of fever over 48h was significantly associated 
with decreased survival of gastric cancer patients (P < 
0.001). For stage III patients (Figure 4), postoperative 
fever was not associated with the prognosis of gastric 
cancer (P = 0.334).

The prognostic value of postoperative fever 
according to the type of gastrectomy were also analyzed. 
For proximal gastrectomy (Figure 5), patients with 

postoperative fever lasting more than 48h was associated 
with lower prognosis, although the difference was not 
significant (P = 0.138). For distal gastrectomy (Figure 6), 
postoperative fever was not associated with the prognosis 
of gastric cancer (P = 0.806). For total gastrectomy (Figure 
7), only duration of fever over 48h was significantly 
associated with decreased survival (P = 0.004).

CONCLUSIONS

Postoperative fever is one of the host responses 
to surgery. Thus, postoperative fever is very common in 
clinic. However, the association between postoperative 
fever and survival of gastric cancer patients is unclear. 
The present study found that postoperative fever was 
an independent prognostic predictor for gastric cancer 
patients.

The prognostic value of postoperative fever has 
only been reported in a few studies including breast 
cancer and colorectal cancer. Teucher et al. reported 
that fever could significantly increase the relative risk 
recurrence in stage II/III breast cancer [6]. Yan et al. 

Table 2: Univariate analysis of risk factors for the prognosis of entire cohort.

Table 3: Multivariate analysis of risk factors for the prognosis of entire cohort.
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Figure 5: Overall survival of patients with proximal gastrectomy.

Figure 7: Overall survival of patients with total gastrectomy.

Figure 6: Overall survival of patients with distal gastrectomy.
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also reported that fever may contribute to recurrence in 
node negative breast cancer patients, and postoperative 
fever was an independent risk factor for relapse free 
survival [5]. However, the findings in colorectal cancer 
were controversial. In 1983, Nowacki et al. for the first 
time reported that postoperative fever lasting two or 
more days was the most unfavorable prognostic factor 
for colorectal cancer patients [9]. However, Fucini et al. 
demonstrated that postoperative fever did not significantly 
influence the survival of colorectal cancer patients [8]. 
The latest report containing 2311 colorectal cancer 
patients also demonstrated that postoperative fever was 
not an independent risk factor for disease specific and 
overall survival [7]. Up to date, no study has reported the 
association between the postoperative fever and prognosis 
of gastric cancer patients. For the first time, our present 
study containing 2938 cases found that postoperative 
fever was an independent prognostic predictor for gastric 
cancer, especially for stage I and II patients. Although 
postoperative fever was associated with the decreased 
survival of gastric cancer patients, the prognostic value 
was limited to some extent. As the prognosis of stage III 
gastric cancer was extremely poor, postoperative fever 
may have lost its prognostic value for stage III tumors.

In the previous reports, postoperative fever was 
defined variously, such as 1) temperature >100.0°F 
(37.8°C), lasting two or more days and beginning on the 
fourth postoperative day [8, 9], 2) temperature > 37.5°C 
from the second postoperative day [6], 3) temperature 
≥101.0°F (38.3°C) during the postoperative period [7], 
4) oral temperature ≥100.4°F (38°C) in one week after 
surgery [5]. The current study defined postoperative fever 
as one measurement of axillary temperature ≥100.4°F 
(38°C) from the first postoperative day. The different 
definition of postoperative fever may finally result in 
different incidence and prognostic significance of fever in 
cancer patients. 

The causes of fever may attribute to infectious 
or noninfectious events. The most common etiology 
of postoperative fever is associated with the normal 
thermoregulatory response without infection in vivo [10]. 
It reflects the host responses to surgery. Unexplained 
postoperative fever is characterized by early onset of 
lower maximum temperature with duration of less 
than three days [11, 12]. On the other hand, continuous 
postoperative fever over 72 h or temperature over 38.8°C 
strongly indicated the occurrence of new complications 
[7, 13]. In our present study, infectious and noninfectious 
postoperative fever were both included in the analysis, and 
the prognostic value of infectious and noninfectious fever 
were not analyzed separately. This was a limitation in our 
present study.

The mechanisms of the influence of postoperative 
fever on survival of cancer patients is still poorly 
understood. Serum IL-6 is a thermoregulatory factor 
during surgery and general anesthesia [14], and is a major 

endogenous mediator of fever [15]. Levels of serum IL-6 
is also elevated in a variety of tumors [16-18]. Thus, 
postoperative fever may be partly due to the elevated 
serum IL-6 level in vivo [19]. Experimental studies 
demonstrated that IL-6 could promote proliferation, 
invasion and metastasis of tumor cells [20, 21]. Thus, the 
elevated serum IL-6 level in cancer patients after surgery 
may promote the recurrence of patients with postoperative 
fever. Moreover, serum IL-6 produced by tumor cells 
could increase the drug resistance to chemotherapy [22], 
which may also contribute to tumor recurrence after 
surgery. Unfortunately, data about the recurrence of gastric 
cancer patients was lacking in our present study.

There were some limitations in our present study. 
Firstly, it was a retrospective analysis with single center’s 
experience. Multi-center studies are needed to verify the 
predictive value of postoperative fever in gastric cancer 
patients. Secondly, all cases of fever were included 
in the analysis, the prognostic value of infectious and 
noninfectious fever were not analyzed separately. Because 
infectious and noninfectious fever may have different 
prognostic value for gastric cancer patients. Thirdly, fever 
was not classified into different degrees according to the 
maximum temperature. Fourth, the influence of physical 
or medical treatments to reduce body temperature on the 
survival of patients were not analyzed. 

In conclusion, duration of postoperative fever over 
48 h was an independent risk factor for the prognosis of 
gastric cancer patients, especially for stage I/II gastric 
cancer and patients with total gastrectomy.

MATERIALS AND METHODS

This study was performed in the Xijing Hospital 
of Digestive Diseases affiliated to the Fourth Military 
Medical University. From September 2008 to March 2015, 
a total of 2938 gastric cancer patients in our department 
were enrolled in the present study. The inclusion criteria 
were listed as follows: 1. without other malignant tumor, 
2. without distant metastasis, 3. without neoadjuvant 
chemotherapy, 4. with radical D2 gastrectomy, 5. with 
temperature records, 6. with follow up data. This study 
was approved by the Ethics Committee of Xijing Hospital, 
and written informed consent was obtained from all 
patients before surgery.

All patients were treated with proximal, distal 
or total gastrectomy with D2 lymphadenectomy. The 
surgical procedure was based on the recommendations 
of the Japanese Gastric Cancer Treatment Guidelines 
[10]. The depth of primary tumor and degree of lymph 
node involvement were defined according to the TNM 
classification.

The body temperature was measured with an axillary 
thermometer four times a day after surgery. Fever was 
defined as axillary temperature ≥ 38.0 degrees centigrade. 
Duration of fever were also recorded. Clinicopathological 
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data including gender, age, tumor location, tumor size, 
type of resection, Borrmann type, pathological type, 
tumor depth, lymph node metastasis and tumor stage were 
collected. The patients were followed up till November 
2015 every 3 months.

Data were processed using SPSS 22.0 for Windows 
(SPSS Inc., Chicago, IL, USA). Discrete variables were 
analyzed using Chi-square test or Fisher’s exact test. 
Significant risk factors identified by univariate analysis 
were further assessed by multivariate analysis using the 
Cox’s proportional hazards regression model. Overall 
survival was analyzed by Kaplan-Meier method. The P 
value was considered to be statistically significant at 5% 
level.
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