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ABSTRACT

Background. Patients with intrahepatic cholangiocarcinoma
(ICC) rarely present fever as the initial symptom. We aimed
to identify clinical characteristics and prognostic factors for
these feverish patients.
Subjects, Materials, and Methods. This study retrospec-
tively reviewed 31 patients with ICC with fever (≥38.0�C)
treated at our hospital between January 2002 and December
2014. A propensity score was used to match patients with
and without fever at a ratio of 1:2.
Results. Patients with ICC with fever had higher serum γ-glu-
tamyl transferase and carcinoembryonic antigen levels, larger
tumors, poorer tumor differentiation, and worse prognosis
(all p < .05) than those without fever. This was supported by
propensity score matching (PSM) analysis. Univariate and
multivariate analyses indicated that microvascular invasion,

hilar lymph node metastasis, and temperature ≥ 38.6�C were
related to prognosis. Patients with ICC with fever had higher
levels of leucocytes, neutrophils, neutrophil-to-lymphocyte
ratio (NLR), and platelet-to-lymphocyte ratio (PLR) in periph-
eral blood before and after PSM analysis. Body temperature
positively correlated with leucocytes (r = 0.599, p < .001),
neutrophils (r = 0.644, p < .001), NLR (r = 0.681, p < .001),
and PLR (r = 0.457, p = .010).
Conclusion. Patients with ICC with fever ≥38.0�C and ≥38.6�C
had poor and extremely poor prognosis, respectively. Radical
surgical treatment may improve the prognosis of patients with
ICC with fever <38.6�C. However, systemic therapy (e.g., anti-
inflammatory and immune therapy) may be preferable to sur-
gery for these patients with fever ≥38.6�C. The Oncologist
2019;24:997–1007

Implications for Practice: Patients with intrahepatic cholangiocarcinoma (ICC) with fever (≥38.0�C) as the initial symptom are
extremely rare. Because their symptoms are similar to those of liver abscess, diagnosis is challenging, and most of these
patients are already at an advanced stage at the time of diagnosis. Patients with ICC with fever had different clinical character-
istics and worse prognosis than those without fever. The prognosis of those with temperature <38.6�C would be improved by
timely surgical intervention. Those with fever ≥38.6�C had an extremely dismal outcome, although they all received radical sur-
gical treatment. New therapeutic strategies are needed to improve survival for patients with ICC with temperature ≥38.6�C.

INTRODUCTION

Intrahepatic cholangiocarcinoma (ICC) is the second most com-
mon primary hepatic malignancy after hepatocellular carci-
noma, and its incidence is increasing worldwide [1, 2]. Early
detection of ICC enables curative resection, although the long-
term survival of patients with ICC remains unsatisfactory

because of high recurrence rates and early metastasis after
surgery [3, 4]. Patients with ICC who present fever as the initial
symptom are extremely rare, and the few case reports have
extremely poor outcomes (mean 3.5 months) [5, 6]. Patients
with ICC with fever present clinical symptoms and imaging

Correspondence: Xin-Rong Yang,M.D., Ph.D., Department of Liver Surgery & Transplantation, Liver Cancer Institute, Zhongshan Hospital, Fudan Univer-
sity, 136 Yi Xue Yuan Road, Shanghai 200032, People’s Republic of China. Telephone: +86-21-64037181; e-mail: yang.xinrong@zs-hospital.sh.
cn Received May 6, 2018; accepted for publication February 4, 2019; published Online First on March 25, 2019. http://dx.doi.org/
10.1634/theoncologist.2018-0268

© AlphaMed Press 2019The Oncologist 2019;24:997–1007 www.TheOncologist.com

Hepatobiliary

mailto:yang.xinrong@zs-hospital.sh.cn
mailto:yang.xinrong@zs-hospital.sh.cn
http://dx.doi.org/10.1634/theoncologist.2018-0268
http://dx.doi.org/10.1634/theoncologist.2018-0268


features similar to those with nonresolving liver abscess, so
they are easily misdiagnosed until the tumor reaches an
advanced stage [7]. Most patients are diagnosed after the
best time for treatment has passed. Therefore, it is necessary
to clarify the clinical features, outcomes, and prognostic fac-
tors of patients with ICC with fever.

Because they are rare in clinical practice, it is challeng-
ing to conduct a prospective study of patients with ICC
with fever to explore their clinical characteristics and prog-
nosis. Propensity score matching (PSM) analysis can over-
come selection bias, balance differences in clinical features
among groups, and increase the evidence level of a retro-
spective observational study [8, 9]. PSM analysis provides a
useful method to explore the prognosis of these feverish
patients with ICC, who share similar clinical features as
those without fever.

In this study, we retrospectively analyzed 331 patients
with ICC who underwent resection at our institute over a
13-year period, including a group of 31 consecutive patients
with ICC presenting fever as the first symptom and a group
of 300 patients with ICC without fever as control. We com-
pared the clinical features and prognosis of these two groups
after surgery. Then, we used PSM analysis to investigate
prognostic differences between the two groups. The effi-
ciency of surgical treatment of patients with ICC with fever
and prognostic factors influencing disease recurrence and
survival were evaluated.

SUBJECTS, MATERIALS, AND METHODS

Patients
From January 2002 to December 2014, 31 patients with ICC
presenting fever (≥38.0�C) as the first symptom underwent
curative hepatic resection at the Department of Surgery,
Zhongshan Hospital, Fudan University, Shanghai, China. The
enrollment criteria for all patients in this study were as fol-
lows: patients with ICC with fever were selected as follows:
(a) temperature ≥38.0�C; (b) less chills before fever; (c) blood
and sputum smears and urine cultures were negative;
(d) lack of response of fever to antibiotic therapy for at least
7 days; (e) absence of allergic mechanisms; (f) no cancer-
related treatments before surgery; (g) availability of com-
plete clinicopathological data. The exclusion criteria were
extrahepatic infection, septicemia, hepatolithiasis, biliary
stricture, biliary infection, and febrile drug reaction. Histo-
pathological diagnosis of ICC was determined based on the
World Health Organization criteria. Tumor differentiation
was defined according to the Edmondson grading system
[10]. Liver function was assessed using the Child-Pugh classifi-
cation. Serum biochemistry data were collected at admission.
Ethical approval was obtained from the Zhongshan Hospital
Research Ethics Committee consistent with ethical guidelines
of the 1975 Declaration of Helsinki. Written informed consent
was obtained from each patient. To investigate differences in
clinical outcomes for patients with ICC with or without fever,
300 patients with ICC without fever and with complete clinical
and laboratory data within the same observational period were
randomly selected and matched for age, gender, and year of
diagnosis. All patients underwent tumor resection in this study.

Tumor resection was defined as complete removal of tumor
and dissection of the hilar and hepatoduodenal ligament
lymph nodes, without macroscopic tumor thrombus. In gen-
eral, resectable intrahepatic tumors were treated with hep-
atectomy with 1–2 cm of surrounding liver tissue [11].

Follow-Up and Recurrence Treatment
Survival data, including overall survival (OS) and time to
recurrence (TTR), were collected until December 30, 2016.
Data were censored at the last follow-up for surviving
patients. OS and TTR were defined as the intervals between
the date of surgery and death (or the last observation point
taken) or any diagnosed relapse (intrahepatic recurrence and
extrahepatic metastasis), respectively [12].

Follow-up procedures were described previously [13].
Patients were followed up every 2–4 months as appropri-
ate, and tests included serum carcinoembryonic antigen
(CEA), CA19-9, liver ultrasonography, computed tomography
(CT), magnetic resonance imaging (MRI), and bone scan. If
ICC recurrence was confirmed, a second hepatectomy, radio-
frequency ablation, percutaneous ethanol injection, trans-
catheter arterial chemoembolization, external radiotherapy,
or symptomatic treatment was given according to the num-
bers, sizes, and sites of recurrent tumors.

Propensity Score Matching Analysis
To investigate the associations between different groups and
long-term outcomes in an observational, nonrandomized
study, we conducted PSM analysis to overcome possible bias
in selecting patients. The propensity score for an individual
was calculated using a logistic regression model in which the
dependent variable was fever or not, and the covariates were
the basic patient characteristics (age, sex), and other impor-
tant prognostic factors for patients with ICC (including γ-
glutamyl transferase [GGT], CEA, CA19-9, tumor size, tumor
encapsulation, microvascular invasion, tumor differentiation,
number of tumors and hilar lymph node metastasis, and
tumor node metastasis (TNM) stage) [1, 14]. A one-to-two
matching requirement was applied via the nearest-neighbor
matching algorithm without replacement to select matched
pairs of patients.

Histopathology and Immunohistochemistry
Paraffin-embedded tissue blocks of 31 patients with ICC
with fever were obtained from the Pathology Department,
Zhongshan Hospital. The samples were stained with hema-
toxylin and eosin (H&E) and immunostained for tumor
markers as described previously [15]. Cytokeratin 7 (CK7),
cytokeratin 19 (CK19), hepatocyte paraffin 1 (HepPar-1),
and Ki-67 were considered positive if moderate or intense
staining was observed in ≥5%, 5%, 10%, and 20% of the
tumor cells, respectively [16–18].

Statistical Analysis
SPSS 18.0 (IBM, Armonk, NY) and R (version 3.2.1) software
programs were used for data analysis. OS and cumulative
recurrence rate (CRR) were analyzed using Kaplan-Meier sur-
vival curves and a log-rank test. A chi-square test, Fisher’s
exact test, and Student’s t test were used for comparisons
between groups as appropriate. Neutrophil-to-lymphocyte
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Table 1. Baseline characteristics of patients with intrahepatic cholangiocarcinoma with/without fever before and after
propensity score matching

Variable

Before matching After matching

None (n = 300) Fever (n = 31) p value None (n = 54) Fever (n = 27) p value

Age, years .589 .458

<50 71 (23.4) 6 (19.4) 14 (25.9) 5 (18.5)

≥50 229 (76.6) 25 (80.6) 40 (74.1) 22 (81.5)

Sex .158 .430

Female 125 (41.7) 17 (54.8) 23 (42.6) 14 (51.9)

Male 175 (58.3) 14 (45.2) 31 (57.4) 13 (48.1)

GGT, U/L .007 .145

≤54 123 (41.0) 5 (16.1) 16 (29.6) 4 (14.8)

>54 177 (59.0) 26 (83.9) 38 (70.4) 23 (85.2)

HbsAg .297 .716

Negative 205 (68.3) 24 (77.4) 40 (74.1) 21 (77.8)

Positive 95 (31.7) 7 (22.6) 14 (25.9) 6 (22.2)

CEA, ng/mL .003 .637

≤5 229 (76.3) 16 (51.6) 25 (46.3) 14 (51.9)

>5 71 (23.7) 15 (48.4) 29 (53.7) 13 (48.1)

CA19-9, U/mL .792 .466

≤37 94 (31.3) 9 (29.0) 12 (22.2) 8 (29.6)

>37 206 (68.7) 22 (71.0) 42 (77.8) 19 (70.4)

Tumor size, cm .010 .145

≤5 119 (39.7) 5 (16.1) 16 (29.6) 4 (14.8)

>5 181 (60.3) 26 (83.9) 38 (70.4) 23 (85.2)

Tumor encapsulation .778a .528a

Complete 36 (12.0) 4 (12.9) 10 (18.5) 3 (11.1)

None 264 (88.0) 27 (87.1) 44 (81.5) 24 (88.9)

Microvascular invasion .437 .324

Absence 249 (83.0) 24 (77.4) 45 (83.3) 20 (74.1)

Present 51 (17.0) 7 (22.6) 9 (16.7) 7 (25.9)

Tumor differentiation <.001 .163

I–II 184 (61.3) 6 (19.4) 18 (33.3) 5 (18.5)

III–IV 116 (38.7) 25 (80.6) 36 (66.7) 22 (81.5)

No. of tumors .262a >.9a

Single 280 (93.3) 27 (87.1) 48 (88.9) 24 (88.9)

Multiple 20 (6.7) 4 (12.9) 6 (11.1) 3 (11.1)

HLM .231 .302

No 232 (77.3) 21 (67.7) 40 (74.1) 17 (63.0)

Yes 68 (22.7) 10 (32.3) 14 (25.9) 10 (37.0)

TNMb .109 .251

I, II 224 (74.7) 19 (61.3) 37 (68.5) 15 (55.6)

III, IV 76 (25.3) 12 (38.7) 17 (31.5) 12 (44.4)

HepPar-1 .364 .847

Negative 243 (81.0) 23 (74.2) 43 (79.6) 21 (77.8)

Positive 57 (19.0) 8 (25.8) 11 (20.4) 6 (22.2)

CK19 .729 .522a

Negative 56 (18.7) 5 (16.1) 7 (13.0) 5 (18.5)

Positive 244 (81.3) 26 (83.9) 47 (87.0) 22 (81.5)

(continued)
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ratio (NLR) and platelet-to-lymphocyte ratio (PLR) was calcu-
lated as follows: NLR = absolute neutrophil count/absolute
lymphocyte count [19]; PLR = absolute platelet count/absolute
lymphocyte count [20]. Cox proportional hazard regression
model was used to determine prognostic factors. Two-tailed
p values <.05 were considered statistically significant.

RESULTS

Baseline Characteristics of Patients with ICC
Presenting with Fever
Thirty-one patients with fever diagnosed with ICC were con-
secutively enrolled in this study, including 14 men and
17 women. Compared with those without fever (n = 300),
patients with ICC with fever (n = 31) had higher serum GGT
levels (26/31, 83.9% vs. 177/300, 59.0%; p = .007), higher
serum CEA levels (15/31, 48.4% vs. 71/300, 23.7%; p = .003),
larger tumor size (>5 cm, 26/31, 83.9% vs. 181/300, 60.3%;
p = .010), and poorer tumor differentiation (25/31, 80.6%
vs. 116/300, 38.7%; p < .001; Table 1).

Four immunohistochemical markers were evaluated for
patients with ICC with fever, including HepPar-1, Ki-67,
CK7, and CK19. Positive expression of HepPar-1, CK19, and
CK7 in ICC with fever were 25.8%, 83.9%, and 87.1%,
respectively, similar to ICC without fever (19.0%, 81.3%,
and 82.3%, respectively; p > .05). However, the percentage
of Ki-67-positive (>20%) was higher in specimens from
patients with ICC with fever than in ICC without fever
(8/31, 25.8% vs. 32/300, 10.7%; p = .036; Fig. 1; Table 1).

Median body temperature of patients with ICC with fever
was 38.6�C (range 38.0�C–40.0�C), which we used as a cutoff
for further analysis. These patients always presented with inter-
mittent fever. Median days of the delay between the appear-
ance of fever and surgery was 28 days (range 7–91 days).
These patients did not experience chills before fever. Blood
and sputum smears and urine cultures were always negative.
All patients with fever received surgical resection, and fever
always disappeared after surgical resection.

Many patients with cancer can be diagnosed by con-
trast CT or MRI, which can shorten the time to diagnosis.
Abdominal ultrasonography and normal CT can detect liver
lobe hypodense lesion with irregular shaggy margins, which
appears similar to liver abscess. ICC is differentiated from
liver abscess in patients with fever by performing interven-
tional imaging such as contrast CT or MRI. Most patients
with ICC with fever display irregular rim-like hyperenhance-
ment in the tumor periphery, which differentiates it from
liver abscess. We present contrast MRI images of typical
cases that displayed right lobe hypodense multiseptate
lesion (8 × 9 cm) with irregular rim-like hyperenhance-
ment consistent with ICC without fever (Fig. 2G, 2H, 2J,
2K) and ICC with fever (Fig. 2A, 2B, 2D, 2E). No obvious
abscess lesion was observed in the resected tumor speci-
men from patients with ICC with fever. Resected tumor
specimens from ICC with and without fever had similar
histological characteristics after H&E staining (Fig. 2C, 2F,
2I, 2L, respectively).

Clinical Outcomes of Patients with ICC Presenting
with Fever After Surgery Before PSM Analysis
In this study, median follow-up was 45 months. At the last
follow-up, 80.6% (25/31) of patients with ICC with fever had
recurrence and 93.5% (29/31) had died. Most of these
patients (25/31, 80.6%) died within 1 year after surgery,
and 21 of 25 cases died from tumor recurrence. The remain-
ing 6 of 31 patients survived more than 1 year; of these,
4 died from recurrence and only 1 patient survived more
than 2 years after surgery without tumor recurrence at the
last follow-up. The 1-, 2-, 3-, and 5-year CRRs in patients
with ICC with and without fever were 71.4%, 94.3%, 94.3%,
and 94.3% compared with 37.0%, 53.8%, 60.6%, and 71.8%,
respectively (p < .001). The 1-, 2-, 3-, and 5-year OS rates
in patients with ICC with and without fever were 19.4%,
3.9%, 3.9%, and 3.9% compared with 61.1%, 40.1%, 30.3%,
and 19.4%, respectively (p < .001). Kaplan-Meier analysis
indicated that CRR and OS were significantly poorer for
patients with ICC with fever than without fever (median

Table 1. (continued)

Variable

Before matching After matching

None (n = 300) Fever (n = 31) p value None (n = 54) Fever (n = 27) p value

CK7 .504 .765a

Negative 53 (17.7) 4 (12.9) 10 (18.5) 4 (14.8)

Positive 247 (82.3) 27 (87.1) 44 (81.5) 23 (85.2)

Ki-67 .036a .212a

≤20% 268 (89.3) 23 (74.2) 47 (87.0) 20 (74.1)

>20% 32 (10.7) 8 (25.8) 7 (13.0) 7 (25.9)

Leucocytes, ×109/L 5.6 � 1.6 10.5 � 4.3 <.001 5.6 � 2.0 10.6 � 4.5 <.001

Neutrophils, ×109/L 3.6 � 1.3 7.9 � 3.8 <.001 3.4 � 1.9 8.0 � 4.0 <.001

NLR 2.8 � 1.3 4.5 � 2.1 <.001 2.3 � 1.5 4.6 � 2.2 <.001

PLR 123.4 � 57.8 146.9 � 74.4 .036 103.0 � 45.4 153.2 � 74.2 .003

Data are presented as n (%).
aFisher’s exact tests.
bTNM: American Joint Committee on Cancer 7th edition staging for intrahepatic cholangiocarcinoma.
Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen; CK7, cytokeratin 7; CK19, cytokeratin 19; GGT, γ-glutamyl
transferase; HBsAg, hepatitis B surface antigen; HepPar-1, hepatocyte Paraffin 1; HLM, hilar lymph node metastasis; NLR, neutrophil-to-
lymphocyte ratio; PLR, platelet-to-lymphocyte ratio.
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TTR, 6.0 vs. 10.3 months; median OS, 8.0 vs. 15.4 months;
all p < .001; Fig. 3A, 3B).

Univariate and multivariate Cox regression analyses of
TTR and OS after curative resection of the entire cohort of
patients with ICC with and without fever are presented in
supplemental online Table 1. Multivariate Cox regression
analysis of the entire cohort showed that fever was an inde-
pendent risk factor associated with both TTR (hazard ratio
[HR], 2.4; 95% confidence interval [CI], 1.5–3.8; p < .001) and
OS (HR, 2.0; 95% CI, 1.3–3.1; p < .001).

These feverish patients had higher leucocytes (10.5 � 4.3
× 109/L vs. 5.6 � 1.6 × 109/L, p < .001), neutrophils (7.9
� 3.8 × 109/L vs. 3.6 � 1.3 × 109/L, p < .001), NLR (4.5
� 2.1 vs. 2.8 � 1.3; p < .001), and PLR (146.9 � 74.4 vs.
123.4 � 57.8; p = .036) than those without fever (Table 1).

Clinical Outcomes of Patients with ICC Presenting
with Fever After Surgery After PSM Analysis
PSM analysis can overcome selection bias, balance differ-
ences in clinical features among groups, and increase the
evidence level of a retrospective observational study.
Therefore, we performed PSM analysis to investigate dif-
ferences in the outcomes of patients with ICC with and
without fever who had similar clinical features. PSM identi-
fied 81 patients according to a 2:1 ratio from each treat-
ment group with similar characteristics, including 54 cases
without fever and 27 cases with fever (all p > .05; Table 1).
PSM revealed that patients with ICC with fever also had
significantly shorter TTR and OS compared with those
without fever (median 5.0 vs. 7.0 for TTR and 7.0 vs.
11.0 for OS; p < .05; Fig. 3C, 3D). The results of univariate

Figure 1. Immunohistochemistry of liver tumor marker. Expression levels of four tumor markers are shown in samples of ICC liver
tissues with and without fever by immunohistochemistry. Staining of HepPar-1 (A, B), CK7 (C, D), CK19 (E, F), and Ki-67 (G, H).
Abbreviations: CK7, cytokeratin 7; CK19, cytokeratin 19; HepPar-1, hepatocyte paraffin 1; ICC, intrahepatic cholangiocarcinoma.
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and multivariate Cox regression analyses of TTR and OS after
curative resection of ICC in the propensity-matched cohort
are presented in supplemental online Table 2. After uni-
variable analysis, the significant variables with p < .05
were used in the multivariable analysis, which indicated
that fever was an independent risk factor associated
with TTR (HR, 3.2; 95% CI, 1.6–6.6; p = .001) and OS
(HR, 1.9; 95% CI, 1.0-3.4; p = .039) in the propensity-
matched cohort. The percentage of Ki-67 index >20%
was similar in ICC with and without fever in the propen-
sity-matched cohort.

Patients with fever also had higher leucocyte (10.6 �
4.5 × 109/L vs. 5.6 � 2.0 × 109/L; p < .001), neutrophil (8.0
� 4.0 × 109/L vs. 3.4 � 1.9 × 109/L; p < .001), NLR (4.6 �
2.2 vs. 2.3 � 1.5; p < .001), and PLR (153.2 � 74.2 vs.
103.0 � 45.4; p = .003) than those without fever in the
propensity-matched cohort (Table 1).

Prognostic Factors for Patients with ICC with Fever
After Surgery
The prognostic factors of patients with ICC with fever were
further identified. Univariate analysis showed that number
of tumors, microvascular invasion, and hilar lymph node
metastasis were prognostic factors for TTR and/or OS of

patients with ICC with fever after resection. Multivariate
analysis indicated that the independent factors for tumor
recurrence were microvascular invasion and the presence
of hilar lymph node metastasis; the factors for OS were
number of tumors, microvascular invasion, and hilar lymph
node metastasis (Table 2).

In addition to conventional prognostic factors, we found
that body temperature ≥38.6�C was significantly related to
TTR and OS in these feverish patients after surgery. Kaplan-
Meier analyses showed that patients with body tempera-
ture ≥38.6�C (n = 16) had higher CRR and shorter OS than
those with body temperature <38.6�C (n = 15; all p < .001;
Fig. 3E, 3F). The median TTR was 3.0 months for patients
with temperature ≥38.6�C and 11.0 months for patients
with temperature <38.6�C, whereas the median OS was 4.0
months for patients with temperature ≥38.6�C and 11.0
months for patients with temperature <38.6�C. Of 16
patients with body temperature ≥38.6�C, 12 patients (12/16,
75.0%) died within 6 months after surgery (11 patients died
from liver recurrence and 1 patient died of unknown cause).
The remaining 4 patients (4/16, 25.0%) died from liver recur-
rence within the subsequent 6 months. Of 15 patients with
body temperature < 38.6�C, 2 patients (2/15, 13.3%) died
from liver recurrence within 6 months after surgery. Seven

Figure 2. Magnetic resonance imaging and histopathology. A 55-year-old male with typical ICC with fever in the right lobe of the
liver (A–F), and a 63-year-old male with typical ICC without fever in the right lobe of the liver (G–L). T1-weighted image (A, G),
T2-weighted image (B, H), arterial-phase dynamic image (D, J), venous-phase dynamic image (E, K), tumor specimen (F, L), and
hematoxylin and eosin staining (C, I) are shown.
Abbreviation: ICC, intrahepatic cholangiocarcinoma.
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patients (7/15, 46.7%) died within the subsequent 6 months,
of whom four died from liver recurrence and three died of
unknown cause. The remaining six patients (6/15, 40.0%)
survived more than 1 year, of whom four died from liver
recurrence, one was lost within follow-up, and only one sur-
vived more than 2 years.

The 0.5-, 1-, 2-, 3-, and 5-year CRR were 76.6%, 100.0%,
100.0%, 100.0%, and 100.0% in patients with tempera-
ture ≥38.6�C, and 20.0%, 42.2%, 88.4%, 88.4%, and 88.4% in
patients with temperature <38.6�C. The 0.5-, 1-, 2-, 3-, and
5-year OS rates were 25.0%, 0.0%, 0.0%, 0.0%, and 0.0% in
patients with temperature ≥38.6�C, and 86.7%, 40.0%,

Figure 3. Prognosis of patients with intrahepatic cholangiocarcinoma (ICC) with and without fever. Kaplan-Meier analysis of overall
survival (OS) rates and time to recurrence (TTR) between patients with ICC with and without fever before propensity score match-
ing (PSM) analysis (A, B) and after PSM analysis (C, D). Kaplan-Meier analysis of OS and TTR in patients with ICC with fever
according to body temperature (E, F).
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8.0%, 8.0%, and 8.0% in patients with temperature <38.6�C.
Multivariate analysis indicated that body temperature ≥38.6�C
was an independent prognostic factor for TTR and OS of
patients with ICC with fever after surgery (for TTR, HR = 5.7
and p = .003; for OS, HR = 6.5 and p = .002; Table 2).

After PSM analyses, Kaplan-Meier showed that patients
with body temperature <38.6�C (n = 13) had higher CRR
and shorter OS than matched patients without fever
(n = 26, all p < .05; supplemental online Fig. 1A, 1B), and
patients with body temperature ≥38.6�C (n = 14) also had
higher CRR and shorter OS than matched patients without
fever (n = 28, all p < .05; supplemental online Fig. 1C, 1D).

Demographics of patients with ICC with fever according
to body temperature are presented in Table 3. For patients
with ICC with fever, those with body temperature ≥38.6�C
had worse tumor differentiation than those with tempera-
ture <38.6�C (9/15, 60.0% vs. 16/16, 100.0%; p = .007).
Patients with body temperature ≥38.6�C had propensity
with hilar lymph node metastasis (p = .054), another clini-
cal index for dismal outcome. There were no significant dif-
ferences in other tumor aspects.

Relationship Between Fever and Systemic
Inflammation
Clinically, fever is caused by inflammatory cytokines that
are released by the tumor. We postulate that systemic
inflammation might be involved in the fever of these
patients with ICC. A systemic inflammatory response can
be detected by elevation of leucocytes, neutrophils, NLR,
and PLR in peripheral blood. The relationship between
fever grade and inflammatory indices such as leucocytes,
neutrophils, NLR, and PLR were analyzed. We found that
body temperature was positively correlated with leucocytes
(r = 0.599, p < .001), neutrophils (r = 0.644, p < .001), NLR
level (r = 0.681, p < .001), and PLR level (r = 0.457, p = .010;
Fig. 4). These feverish patients with temperature ≥38.6�C

also had higher leucocytes (13.0 � 4.0 × 109/L vs. 8.0 �
2.8 × 109/L; p < .001), neutrophils (10.1 � 3.5 × 109/L vs.
5.4 � 2.3 × 109/L; p < .001), NLR (5.9 � 1.7 vs. 2.9 � 1.2;
p < .001), and PLR (184.0 � 77.0 vs. 107.5 � 47.7; p = .003)
than those with temperature <38.6�C (Table 3).

DISCUSSION

ICC with fever as the initial symptom is rare [6] and poses
a diagnostic challenge because of similar clinical symptoms
and imaging features as liver abscess. The biological char-
acteristics for those feverish patients are extremely aggres-
sive, and the clinical outcomes are worse than those for
patients without fever. Thus, diagnosis often occurs after
the optimal treatment time, which leads to mean survival
time of 3.5 months after diagnosis [5, 6]. Patients with ICC
and fever and those with liver abscess both have fever, leu-
kocytosis, and liver lobe hypodense lesion [21, 22]; thus, it
is very challenging to distinguish ICC with fever from liver
abscess. According to our clinical experience, most of these
patients with fever can be diagnosed by contrast-enhanced
CT or MRI, which can detect hypodense lesion with irregu-
lar rim-like hyperenhancement consistent with ICC without
fever [23]. The diagnosis of liver malignancy also relies
heavily on serum tumor markers such as serum CA19-9 or
CEA [24]. Elevated serum CA19-9 or CEA levels might suggest
the possibility of ICC. As the outcome of this ICC subtype is
extremely dismal, early diagnosis and timely intervention is
crucial to improve outcomes. Needle biopsy can be consid-
ered when it is difficult to differentiate those patients with
nonresolving liver abscess, especially for elderly patients with
persistent fever, no response to multiple courses of antibi-
otics, absence of biliary obstruction, repeatedly negative
blood cultures, negative amoebic serology, and nonlique-
faction of liver abscess on imaging.

HepPar-1, Ki-67, CK7, and CK19 were analyzed to explore
the molecular features in these ICC tissues. These markers

Table 2. Univariate and multivariate cox proportional regression analysis of factors associated with recurrence and OS in
patients with intrahepatic cholangiocarcinoma with fever

Variable

TTR OS

Univariate Multivariate Univariate Multivariate

p value HR (95% CI) p valuea p value HR (95% CI) p valuea

Age, <50 vs. ≥50 years .548 NA .287 NA

Sex, female vs. male .054 NA .102 NA

HBsAg, negative vs. positive .186 NA .196 NA

CEA, ≤5 vs. >5 ng/mL .153 NA .052 NA

CA19-9, ≤37 vs. >37 U/mL .282 NA .198 NA

No. of tumors, single vs. multiple .142 NA .008 7.155 (1.755–29.169) .006

Tumor size, ≤5 vs. >5 cm .548 NA .840 NA

Encapsulation, complete vs. none .148 NA .099 NA

Microvascular invasion, no vs. yes .014 3.230 (1.107–9.424) .032 .046 5.397 (1.797–16.210) .003

HLM, no vs. yes <.001 9.980 (1.995–49.929) .005 <.001 3.892 (1.356–11.167) .012

Edmondson stage, I–II vs. III–IV .147 NA .054 NA

Body temperature, <38.6 vs. ≥38.6�C .001 5.652 (1.821–17.547) .003 .011 6.499 (2.012–20.993) .002
aCox proportional hazards regression.
Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen, CI, confidence interval; GGT, γ-glutamyl transferase; HBsAg,
hepatitis B surface antigen; HLM, hilar lymph node metastasis; HR, hazard ratio; NA, not adopted; NS, not significant; OS, overall survival; TTR,
time to recurrence.
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are not expressed in normal liver tissues and can be used to
differentiate feverish patients with ICC from those with
benign disease [25, 26]. The histochemical expression of

HepPar-1, CK7, and CK19 was similar in patients with ICC with
and without fever. HepPar was a highly expressed and sensi-
tive marker for HCC [27, 28], whereas HepPar-1 had low
expression in patients with ICC [29]. CK7 and CK19 are often
used as biomarkers of ICC [30, 31]. HepPar-1 could be com-
bined with CK7 and CK19 to distinguish ICC with fever from
HCC. Ki-67 expression was higher in patients with ICC with
fever than in those without fever before PSM. Ki-67 is a pro-
liferative marker that is only present in proliferating cells [32,
33]; thus, high Ki-67 expression in these feverish patients sug-
gests that tumor cell proliferation caused the larger tumor size.

There are several reasons for poor prognosis in patients
with ICC with fever. First, patients with ICC with fever were
usually not correctly diagnosed in the clinic because of simi-
lar clinical symptoms and imaging features as liver abscess,
which delays correct treatment. Second, these feverish
patients had more aggressive tumor features than those
without fever such as higher serum GGT and CEA levels,
larger tumor, and poorer tumor differentiation, which are all
related to worse prognosis. Third, fever may be a crucial fac-
tor in survival; PSM analysis also verified that patients with
ICC with fever had worse prognosis than those without fever.
Fever is caused by inflammatory cytokines that are released
by tumors, especially endogenous pyrogen-related cytokines
such as interleukin-1, interleukin-6, interleukin-8, and tumor
necrosis factor [34–36]. In renal cell carcinomas and lympho-
mas, these cytokines have been associated with increased
incidence of neoplastic fever and advanced stage [37, 38].
We also found that patients with ICC with fever had higher
levels of leucocytes, neutrophils, NLR, and PLR than those
without fever. The fever grade was positively related to leu-
cocytes, neutrophils, NLR, and PLR, which indicated more
severe inflammatory and immunosuppressive status that
hampers the adaptive antitumor response and causes tumor
progression [39]. Anti-inflammatory treatment may be bene-
ficial for patients with ICC with fever.

In our study, the patients with ICC with fever underwent
hepatectomy and their body temperatures returned to nor-
mal after surgery. Li et al. reported the outcomes of four ICC
cases with fever; one underwent right hemihepatectomy and
survived longer than the other three who had unresectable
tumor or underwent exploratory laparotomy and surgical
drainage. These four patients all died within 1 year (8 days,
28 days, 6 weeks, and 7.5 months) [5]. In our study of fever-
ish patients with ICC with temperature <38.6�C (n = 15), six
patients (6/15, 40%) survived more than 1 year after surgery.
This outcome is better than the outcomes in Li’s report, indi-
cating that surgical intervention may improve the prognosis
of patients with ICC with temperature <38.6�C. Patients with
temperature ≥38.6�C (n = 16) all received surgical treat-
ment; 12 patients (12/16, 75%) died within 6 months after
surgery, and all died within 1 year after surgery (16/16,
100%). Almost all of these patients died from recurrence
(15/16, 93.8%). Thus, surgical intervention might not be a
rational choice for patients with temperature ≥38.6�C; anti-
inflammatory and immunotherapy might improve the out-
come for patients with this extremely malignant disease. The
molecular mechanism mediating disease progression for this
ICC subgroup must be identified to develop new effective
treatment strategies.

Table 3. Baseline characteristics of body temperature

Variable

Body temperature

p value
<38.6�C
(n = 15)

≥38.6�C
(n = 16)

Age, years >.9a

<50 3 (20.0) 3 (18.7)

≥50 12 (80.0) 13 (81.3)

Sex .576

Female 9 (60.0) 8 (50.0)

Male 6 (40.0) 8 (50.0)

GGT, U/L .172a

≤54 4 (26.7) 1 (6.2)

>54 11 (73.3) 15 (93.8)

CEA, ng/mL .104

≤5 10 (66.7) 6 (37.5)

>5 5 (33.3) 10 (62.5)

CA19-9, U/mL .252a

≤37 6 (40.0) 3 (18.7)

>37 9 (60.0) 13 (81.3)

Tumor size, cm >.9a

≤5 2 (13.3) 3 (18.7)

>5 13 (86.7) 13 (81.3)

Tumor encapsulation .333a

Complete 3 (20.0) 1 (6.2)

None 12 (80.0) 15 (93.8)

Microvascular invasion .685a

Absence 11 (73.3) 13 (81.3)

Present 4 (26.7) 3 (18.7)

Tumor differentiation .007a

I–II 6 (40.0) 0 (0.0)

III–IV 9 (60.0) 16 (100.0)

No. of tumors .101a

Single 15 (100.0) 12 (75.0)

Multiple 0 (0.0) 4 (25.0)

HLM .054a

None 13 (86.7) 8 (50.0)

Yes 2 (13.3) 8 (50.0)

Child-Pugh score >.9a

A 14 (93.3) 14 (87.5)

B 1 (6.7) 2 (12.5)

Leucocytes, ×109/L 8.0 � 2.8 13.0 � 4.0 <.001

Neutrophils, ×109/L 5.4 � 2.3 10.1 � 3.5 <.001

NLR 2.9 � 1.2 5.9 � 1.7 <.001

PLR 107.5 � 47.7 184.0 � 77.0 .003
aFisher’s exact test.
Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryo-
nic antigen; GGT, γ-glutamyl transferase; HLM, hilar lymph node metas-
tasis; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte
ratio.
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CONCLUSION

ICC with fever (≥38.0�C) is a rare subgroup of ICC with
aggressive biological characteristics, severe inflammatory and
immunosuppressive status, and poor prognosis. Patients with
ICC with fever ≥38.6�C have an extremely dismal outcome
and more aggressive clinical course. New therapeutic strate-
gies are needed to improve survival for patients with temper-
ature ≥38.6�C.
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