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Summary

Purpose: Advanced and metastatic cholangiocarcinoma 

prognosis is poor, and current palliative treatment is limited. 

The present study aimed to analyze the prognostic factors 

for survival in patients with advanced cholangiocarcinoma 

treated by various lines of chemotherapies.

Methods: The clinical data of 120 consecutive patients with 

cholangiocarcinoma treated between January 2008 and De-

cember 2018 at one comprehensive cancer center were ret-

rospectively analyzed. Survival curves were drawn using 

the Kaplan-Meier method. The log-rank test was used for 

survival analysis. 

Results: The progression-free survival in the first-line treat-
ment was 5.6 months. Almost half of the first-line therapy 
patients received a second-line regimen with a progression-

free survival of 3.8 months. In patients treated with third-

line regimens, the progression-free survival was 6.8 months, 

however, only 20.53% of the initial patient cohort was eli-

gible for third-line treatments. Time to treatment failure 

was 9.37 months, and overall survival was 12.73 months. 

No correlation was found between body mass index, gender, 

and progression-free survival, or overall survival. The type of 

metastasis seemed not to influence the survival rate or time 
to treatment failure. 

Conclusions: Tumor extent at diagnosis influences the 
prognosis of advanced cholangiocarcinoma. First-line treat-

ment selection impacts second-line survival and overall sur-

vival. Different chemotherapy regimens are equally effective 
in assuring tumor control. Neutrophil to lymphocyte ratio 

(NLR) is associated with poor prognosis.

Key words: cholangiocarcinoma, hepatobiliary, prognosis, 

chemotherapy, survival

Introduction

Cholangiocarcinoma (CCA) is an entity com-

prising diverse epithelial tumors expressing fea-

tures of cholangiocyte differentiation, which may 

arise at each point of the biliary tree. CCAs are 
rare tumors that frequently present in an advanced 
stage and are often challenging to diagnose and 
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treat. Generally regarded as rare tumors, they are 
classified according to their location as intrahe-

patic, perihilar, and distal with a significant inter-
tumoral variation. 

CCAs embody nearly 3% of all gastrointestinal 
cancers diagnosed worldwide. The incidence of CCA 
in the western world is modest between 0.35 to 2 
per 100000 annually but has steadily risen in the 
last 30 years. Additionally, the prevalence in China, 
Thailand, and other parts of Asia can be up to 40 
times the rate observed in the United Kingdom, 
making CCAs an important health problem [1].

The 5-year survival rate for intrahepatic and ex-

trahepatic CCAs are 24% and 13% for localized dis-

ease, and 1% for metastatic disease [2]. Surgery with 
complete resection is the only treatment with cura-

tive intent. However, most patients are diagnosed at 
an advanced stage, and more than 1/3 of the patients 
considered resectable have unresectable disease [3]. 
Recurrence after curative surgery affects almost half 
of CCA patients. Data regarding surgical treatment 
after recurrence is limited. Frequently therapy for 
recurrent disease consists of chemotherapy and or 
radiotherapy. A retrospective analysis by Takahashi 
et al. compared patients with recurrent disease who 
received systemic treatment with those who under-
went surgical treatment. Survival was significantly 
better with surgery – 3-year survival 32% vs. 3%. 
Prognostic factors for reoperation were: disease-free 
interval of 2 years, locoregional recurrence, absence 
of lymph nodes involvement [4].

The use of neoadjuvant and adjuvant chemo-

therapy results in better survival and lower recur-
rence rates compared to adjuvant or no therapy, as 
proven by Hong et al [5]. Gemcitabine-based chem-

otherapy has better response rates and tumor con-

trol than fluoropyrimidine regimens; adding a plat-
inum compound results in increased tumor control 
and response rates compared to monotherapy [6]. 
However, as known, the platinum compounds are 
responsible for allergic reactions, which could raise 
some concerns regarding the completeness of the 
systemic treatment. On the other hand, the cardio-

toxicity is less than 5%, which could be used for a 
continuous administration strategy [7].

The majority of the patients with cholangiocar-
cinoma have unresectable disease, and a notewor-
thy proportion of patients treated with resection 
present with recurrent disease. Median survival for 
patients with unresectable disease is 4-8 months 
[8]. Local progression of CCA can lead to pain, bil-
iary obstruction, liver failure, biliary stenting, and 
palliative local radiation therapy may be appropri-
ate for these patients [9]. Palliative chemotherapy 
increases survival in unresectable and metastatic 
cholangiocarcinoma patients. 

Methods 

The current study is a single-center, retrospective 
analysis conducted in a tertiary cancer center, the “Prof. 
Dr. Ion Chiricuţă” Institute of Oncology in Cluj-Napoca, 
one of the most important in Romania, concerning CCA 
patients treated in a 10-year time interval between 2008-
2018. This study received the institutional Ethics Com-

Number of patients (n=112) n (%)

Age (years)
Mean 61.27
Min - max 35 - 82

Gender
Female 56 (50)

Male 56 (50)

TNM Stage
T

1 3 (2.7)

2 25 (22.3)
3 23 (20.5)
4 13 (11.6)

N

0 2 (1.8)
1 43 (38.4)
x 67 (59.8)

M
0 20 (17.9)
1 92 (82.1)

Grade of malignancy
1 & 2 21 (18.8)
3 91 (81.2)

Type of cholangiocarcinoma
Intrahepatic 84 (75.0)
Extrahepatic - perihepatic 12 (10.7)
Extrahepatic - distal 16 (14.3)

Surgery before systemic treatment
Yes 23 (20.5)
No 89 (79.5)

Number of metastatic lesions
1 7 (6.3)
>1 105 (93.7)

Sites of metastasis
Peritoneal 2 (1.8)
Lung 11 (9.8)
Liver 46 (41.1)
Other 39 (34.8)

Treatment setting
Initial 106 (94.6)
Relapse 6 (5.4)

Body mass index
Mean 25.49
Min – Max 16.52 - 41.66

Table 1. Patient characteristics



Chemotherapy of cholangiocarcinoma2670

JBUON 2021; 26(6): 2670

mittee board approval No. 42/8 Dec 2015. Research was 
conducted in accordance with the Declaration of Helsin-

ki. All patients treated in our Institute should complete 
and sign a written informed consent before commencing 
treatment. All data were anonymized before the analysis 
implied by the study as per the General Data Protection 
Regulations.

Inclusion & exclusion criteria

Patients were searched retrospectively in the In-

stitute database. Criteria for case inclusion were: age 
≥ 18 years, histologically confirmed diagnosis of chol-
angiocarcinoma, Eastern Cooperative Oncology Group 
(ECOG) performance 0-2, a total serum bilirubin level of 
1.5 times above the upper limit of normal (ULN) range 
or maximum 3 mg/dL, liver-enzyme (ALAT or ASAT) lev-

els of 5 times the ULN range or less, INR less than 1.4, 
levels of serum urea and serum creatinine of 1.5 times 
the ULN range or less and availability of the clinico-

pathologic and laboratory monitored features, adequate 
response evaluation, and survival data. Patients with ad-

ditional cancers were excluded, as well as those with pre-

vious chemotherapy administration for the metastatic 
disease, uncontrolled comorbidities, poor performance 
status (ECOG≥3), inadequate lab tests, hypersensitivity 
to the active substance, heart failure (NYHA grade >2), 
uncontrolled hypertension, acute myocardial infarction 
(within 6 months prior to chemotherapy initiation) and 
pregnancy. All patients were evaluated by CT scan or 
MRI according to RECIST 1.1. 

Of the initial 120 patients identified in the given 
time, one was excluded due to a concurrent metastatic 
nasopharyngeal cancer, and seven due to incomplete 
clinical or treatment data. 

Statistics

For statistical analysis, we defined overall survival 
(OS) as the period of time between the first cycle of chem-

otherapy and death, time to treatment failure (TTF) as the 
time interval between the first and the last cycle of chem-

otherapy (whatever line of treatment was administered), 
progression-free survival during first-line therapy (PFS1) 
as the time between the first and the last cycle of first-line 
chemotherapy, progression-free survival during second-
line treatment (PFS2) as the time between the first and 
the last cycle of the second-line chemotherapy, and pro-

gression-free survival during third-line of chemotherapy 
(PFS3) as the time frame between the first and final cycle 
of the third line of therapy. Selected patient characteris-

tics are summarized in Table 1. Data analysis was per-
formed using IBM Corp. Released 2019. IBM SPSS Sta-

tistics for Windows, Version 26.0. Armonk, NY: IBM Corp.

Treatments 

Patients were treated with regimens consisting of a 
platinum derivative (carboplatin, oxaliplatin, or cispla-

tin) most often in association with gemcitabine, taxanes 
(docetaxel) or fluoropyrimidines (5FU, capecitabine) or 
with gemcitabine, taxanes, fluoropyrimidines, irinote-

can, anthracyclines monotherapy. Table 2 summarizes 
the administered chemotherapy regimens. 

Results

Median progression-free survival in the first-
line setting was 3.7 months. 41.96% of the initially 
selected patients were given a second-line treat-
ment with a median progression-free survival of 

Regimen & duration Drugs & duration Doses Number of patients

n (%)

5FU & prodrug Capecitabine
length of a cycle - 21 days

2500 mg/m2 / day 14 days of 21 32 (28.57)

Platin derivates in 
combination

5Fu - every 14 days 400 mg/m2 followed by continuous infusion 
600 mg/m2 days 1,2 of 14

102 (91.07)

Cisplatin every 14 days 25 mg/m2/ day
day 1 & 8 of the cycle

12 (10.71)

Oxaliplatin cisplatin
every 21 days

80 mg/m2/ day 15 (13.39)

Carboplatin oxaliplatin
every 14 days

AUC 5 75 (66.96)

Gemcitabine carboplatin
every 21 days

1000 mg/m2/ day
day 1 & 8 of a 21 day length cycle OR

1000 mg/m2/ day
every 14 days for a cycle with length 14 days

8 (7.14)

Anthracycline - doxorubicin every 21 days minimum 60 mg/m2 6 (5.35)

Docetaxel every 21 days 75-100 mg/m2 17 (15.17)

Irinotecan every 14 days 180 mg/m2 7(6.25)

Table 2. Chemotherapy regimens administered in included patients
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2.9 months. However, only 20.53% of all patients 
could receive a third line of chemotherapy with a 
progression-free survival of 4 months. The median 
time to treatment failure was six months. Overall 
survival data were available for 105 patients with a 

median survival of 9.06 months. Detailed survival 
analysis is summarized in Table 3. 

Overall survival was analyzed depending on 
multiple items such as gender, age, body mass in-

dex, histologic type, grade of malignancy, status 
at treatment initiation - initial or relapsed disease, 
serum biochemical analysis, and a variety of chem-

otherapy regimens. 
Disease stage at diagnostic seemed to influence 

overall survival, as seen in Figure 1 significantly. 
Locoregionally advanced disease, even non-opera-

ble, had better survival than metastasis at diagno-

sis. For TTF, the results were better for the locore-

gional disease, p value displaying a slight tendency 
to statistical significance (p=0.094, Table 4).

To assess the prognostic value of metastases 
location, we classified patients based on the loca-

tion of their metastatic lesions - liver, peritoneal, 
lung, bone, lymph node, brain. Metastasis location 
did not influence PFS1(p=0.704), PFS2 (p=0.857), 
PFS3 (p=0.328), OS (p=0.429), or TTF (p=0.745). 
Since most patients presented with liver metas-

tases, we further stratified patients into two cat-
egories – those with hepatic versus extrahepatic 

Figure 1. Overall survival according to the clinical stage 
at diagnosis.

Survival Mean

(95% confidence interval)
Median

(95% confidence interval)
Number of patients 

n (%)

PFS 1 5.6 (4.3 - 6.9) 3,7 (2.8 - 4.5) 112 (100)

PFS 2 3.8 (2.6 - 5.03) 2.9 (2.36 - 3.43) 47 (41.96)
PFS 3 6.8 (4.14 - 9.50) 4 (3.58 - 4.41) 23 (20.53)
TTF 9.37 (7.47 - 11.27) 6.00 (3.63 - 8.36) 112 (100)

OS 12.73 (10.55 - 14.92) 9.06 (6.19 - 11.94) 105 (93.75)

OS: overall survival, PFS1: progression-free survival for first-line of treatment, PFS2: progression-free survival for second-line of treatment, 
PFS3: progression-free survival for third-line of treatment, TTF: time to treatment failure

Table 3. Overall results of the chemotherapy regimens in the first three lines of the systemic treatments

Figure 2. OS and PFS 2 depending on first-line treatment choice.
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Item / p value OS TTF PFS1 PFS2 PFS3

Age 0.878 0.644 0.658 0.846 0.273

Gender 0.440 0.154 0.115 0.701 0.893

BMI 0.257 0.278 0.168 0.780 0.881

Type of cholangiocarcinoma

CD 0.420 0.535 0.200 0.373 0.468

CI

CP

Grade of malignancy 0.255 0.407 0.942 0.207 0.394

Metastasis 0.023 0.108 0.225 0.459 0.735

M0

M1

Type of metastasis 0.429 0.745 0.704 0.857 0.328

Hepatic

Extra-hepatic +/- hepatic

Surgery performed versus none 0.114 0.925 0.413 0.621 0.757

Stage at initial diagnosis 0.041 0.094 0.289 0.572 0.735

Loco regional versus metastatic

Type of chemotherapy regimen in first-line 0.023 0.222 0.112 0.020 0.339

Type of chemotherapy regimen in second-line 0.362 0.601 N/A 0.053 0.487

Type of platin-derivate 0.494 0.305 0.162 0.722 0.998

Mono versus polychemotherapy 0.182 0.419 0.473 0.304 0.437

CA 125 0.544 0.374 0.913

Not performed- too few cases

CEA 0.755 0.764 0.630

GGT 0.335 0.449 0.166

FA 0.486 0.057 0.024

Bilirubin total before first line 0.331 0.036 0.051

Haemoglobin before first line 0.017 0.003 0.035

Neutrophils / lymphocytes 0.004 0.009 0.010

BMI: body mass index, CD: distal cholangiocarcinoma, CI: intrahepatic cholangiocarcinoma, CP: perihepatic cholangiocarcinoma, CEA: 
carcinoembryonic antigen, GGT: gamma-glutamyl transpeptidase, FA: alkaline phosphatase, OS: overall survival, PFS1: progression-free 
survival for first-line of treatment, PFS2: progression-free survival for second-line of treatment, PFS3: progression-free survival for third-line 
of treatment, TTF: time to treatment failure

Table 4. Items without statistical significance in terms of OS, PFS1, PFS2, PFS3, TTF

Figure 3. OS and PFS 1 depending on the platinum backbone.
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metastatic lesions - but no statistically significant 
correlation was found. 

Regarding the type of chemotherapy regimens 
used in the first-line setting (mono versus poly-

chemotherapy), no differences were retrieved in 
terms of OS (p=0.182) or PFS1 (p=0.473). Further-
more, no statistically significant benefit for using 
polychemotherapy over monotherapy could be ob-

served in second- (p=0.304) or third-line treatment 
(p=0.437). 

As seen in Figure 2, both OS and PFS2 were sig-

nificantly influenced by the type of chemotherapy 
used in the first-line, but not by the second-line 
treatment choice (p=0.362, respectively p=0.053- 
very close to statistical significance).

For those patients where physicians opted for a 
chemotherapy regimen comprising of a platinum-
based treatment association, we analyzed if there 
is a correlation between survival and platinum 
compound choice. An analysis was performed for 
OS and PFS1 in correlation with the type of platin-
derivate: carboplatin, cisplatin, or oxaliplatin. Nei-
ther platinum compound was linked to a significant 
survival benefit- as seen in Figure 3.

We tried to correlate multiple clinical, bio-

chemical, tumoral, or treatment-related items with 
predefined types of survival. A comprehensive list 
of analyzed items and statistical p-values is sum-

marized in Table 4. 

Discussion

Cholangiocarcinoma remains one of the most 
difficult digestive pathology to treat for oncologists 
due to several issues. Genetic alterations, the on-

togenetic origin appears to differ in various types 
of biliary tract malignancies, which could explain 
their heterogeneity in aggressiveness and response 
to available chemotherapy regimens [10]. Gemcit-
abine, 5-Fluorouracil/Capecitabine, platinum deri-
vates – cisplatin, carboplatin, and oxaliplatin have 
demonstrated efficiency in cholangiocarcinoma. 
The vast majority of the patients will be diagnosed 
in an advanced stage of the disease – loco-regional-
ly or metastatic spread. Currently, the recommend-

ed standard of care, according to both the European 
Society of Medical Oncology ( ESMO) and the Na-

tional Comprehensive Cancer Network (NCCN), is 
represented by the combination of gemcitabine and 
cisplatin for good clinical performers (oxaliplatin 
or carboplatin may be used where renal comor-
bidity raise concerns). Gemcitabine monotherapy 
represents an option for patients considered unfit 
for the previously mentioned regimen[11].

Our cohort of patients had OS around 12.73 
months which is comparable with previously pub-

lished data [12]. 20.5% of them had surgery with 
curative intent in their history of the disease, which 
is similar to available data on published popula-

tions of treated patients, our patients being real-life 
ones. Intrahepatic cholangiocarcinoma represented 
75% of the included cases, gallbladder 14.3%, and 
peri-hepatic 10.7%, slightly different from the Valle 
et al. published trial [13]. We sought to analyze 
the influence of histological subtype on survival. 
No significant difference was identified between 
the aforementioned histological subtypes in terms 
of OS, PFS1,2,3, TTF. These results could contrast 
with published data by Marcano-Bonilla et al, who 
anticipate that these three entities’ molecular and 
genetic particularities are translated in prognostic 
and survival differences [15]. Some data suggest 
that extrahepatic biliary cancer may have a more 
favorable prognostic due to a relatively better re-

sponse to chemotherapy [15,16].
Patients treated at an earlier extent of the dis-

ease had better OS, even if they presented with 
inoperable disease. The presence of metastasis was 
associated with lower overall survival in our study. 
The type of metastasis – hepatic versus extrahe-

patic (patients presenting with liver and extrahe-

patic disease included in the latter) does not influ-

ence OS and TTF. Yusoff et al. found in a univariate 
analysis that early stage and intrahepatic variants 
are linked with better survival [17]. 

As mentioned in the result section, in our study, 
one of the statistically significant items linked to 
OS and PFS2 was the type of chemotherapy used 
in the first-line treatment. Regarding the platin-de-

rivate type, our analysis retrieved the same results 
and OS (p value >0.05), no matter what compound 
was administrated during treatment. Moreover, 
even the comparison between polychemothera-

py and monotherapy found no difference in OS, 
PFS1,2,3, and TTF. These findings could have mul-
tiple consequences for clinical practice. In the face 
of a complex disease and lack of active therapy, 
the oncologist faces a challenging choice - to favor 
the response rate or to adapt the treatment to the 
patient’s tolerance to have a more favorable thera-

peutic index which may presume a potential dose 
reduction or changing the chemotherapeutic agent, 
for example, cisplatin with a less toxic better-tol-
erated compound. Mohring et al analyzed 58 chol-
angiocarcinoma patients treated with two lines of 
chemotherapy; 71% of them needed a de-escalation 
of their treatment without losing OS (compared 
with published randomized phase 2/3 trials), and 
with a more favorable profile of toxicity [12]. Our 
findings underline the importance of choosing the 
optimal first-line treatment for these patients to 
maximize the results and prolong survival. Similar 
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to other difficult oncological pathologies, the pa-

tients will progress under this initial therapy, but 
more than 50% of them will remain candidates for 
further systemic treatments [18]. For second-line 
regimens, no actual recommendation is available, 
due to lack of scientific proof regarding the survival 
improvement, thus rendering treatment selection 
based on physician’s choice.

In recent years, the progress of systemic ther-
apy for various primary malignancies has made it 
challenging to attain a significant overall survival 
advantage. These limitations can also be applied 
to treatment-resistant malignancies. To avoid dis-

missing a possible valuable treatment, some re-

searchers proposed using a surrogate for OS, which 
could be PFS. The heterogeneity of the clinical tri-
als where this model was first applied questions the 
wide use of this concept without clear guidelines 
due to the significant discrepancies between au-

thors and external revision. These differences may 
be as substantial as 27% to 75%, as mentioned in 
the meta-analysis published by Belin et al [19]. In 
another article, Giessen et al analyzing metastatic 
colorectal cancer patients included in more than 50 
trials (over 22,000 patients included) demonstrated 
a correlation between OS and PFS for the chemo-

therapies used in the included trials [20]. Sidhu et 
al, in a pooled analysis of 24 randomized trials, 
which included 69 treatment arms with more than 
20,000 patients, concluded that PFS is significantly 
linked to OS (more than the rate of response RR) 
and could be considered as a valid substitute for 
OS [21]. 

In our experience, PFS2 was not linked to a spe-

cific chemotherapy regimen, although the p value 
was close to statistical significance. In the second 
line of treatment, there are no recommended regi-
mens. No statistical differences were noted in our 
study between the various chemotherapy regimens 
administered. As previously mentioned, neither in 
the second-line setting, the choice of platin-deri-
vate type didn’t seem to matter. The type of regi-
men - mono versus combination was not statisti-
cally significant for OS, TTF, or PFS2. PFS2 was 3.8 
months, comparable with 3.3 months in Mohring 
et al [12]. In our study, PFS2 was linked to first-line 
chemotherapy regimen but not second-line, which 
raises some questions. One particularity of the 
patient`s treatment was that chemotherapy was 
continuously administered as maintenance therapy 
until disease progression or unacceptable toxicity 
compared with a fixed six-month period in ABC-06 
[22]. In our study, only 41.96% of initial patients 
were candidates for second-line therapy. More than 
20% of the initial cohort will receive a third line 
of treatment. Lamarca et al., in their meta-analysis, 

reported a PFS between 2.8-3.5 months (phase 2 
trial, respectively retrospective reports) [23]. Ying 
et al reported a PFS in the second-line setting of 
2.6 months [18]. ABC-06 is the first trial to demon-

strate the beneficial effect on OS of second-line of 
therapy in cholangiocarcinoma [24]. Platinum de-

rivatives as cornerstone for first-line therapy could 
have as side-effect allergic reactions which could 
compromise the continuous therapy strategy for 
these patients [25].

The tumor immune microenvironment plays 
a crucial role in tumor progression by promoting 
angiogenesis, tumor cell proliferation, survival, 
matrix degradation, and metastasis [26]. Several 
studies have underlined neutrophil involvement 
in oncogenesis. Neutrophils promote cancer cell 
proliferation and survival through the secretion 
of tumor-promoting inflammatory cytokines such 
as tumor necrosis factor, interleukin 1, interleukin 
6, and vascular endothelial growth factor [27-29]. 
On the contrary, lymphocytes play an essential 
role in the immune antitumoral defense. Tumor-
infiltrating CD 4+ T cells promote tumor control 
via activation of CD 8+ and natural killer cells, 
direct cytotoxic activity, or inhibition of tumor 
growth through interferon γ and tumor necrosis 
factor secretion. But, CD8+ T cells are the pri-
mary cell type responsible for tumor defense via 
apoptosis [30]. The neutrophile-lymphocyte ratio 
(NLR) is a readily available, inexpensive biomark-

er that offers an insight into the complex process 
of tumoral inflammation. NLR has been linked to 
poor outcomes in several solid tumors, including 
breast, colon, prostate, melanoma, lung, pancreas, 
urogenital cancers, as well as hematologic ma-

lignancies [31-35]. Increasing evidence indicates 
that NLR is a valuable biomarker in patients with 
cholangiocarcinoma. A meta-analysis conducted 
by De-Wen Tan et al [36], consisting of 12 studies 
with a total of 2093 cholangiocarcinoma patients, 
found high NLR associated with poorer survival 
HR of 1.449 (95% CI: 1.296-1.619, p<0.001). Fur-
thermore, high preoperative NLR was linked to 
poor prognosis, advanced disease, and shorter 
relapse-free survival in cholangiocarcinoma pa-

tients [37-40]. Omichi et al found NLR>3 to be 
associated with lymph node metastasis, shorter 
disease-free survival, and OS in patients with 
intrahepatic cholangiocarcinoma treated with 
neoadjuvant chemotherapy followed by hepatec-

tomy [41]. Two additional studies reported high 
(>5) NLR to be associated with poor chemotherapy 
response, shorter PFS, and OS [42,43]. Increased 
NLR was also correlated with high programmed 
death-ligand 1 (PD-L1) expression by Sangkha-

manon et al [44], underlying the potential predic-
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tive value of NLR in cholangiocarcinoma patients. 
In line with currently available data, we also dem-

onstrated the prognostic value of NRL. NRL was 
significantly associated with poor outcomes in 
terms of OS (p=0.004), time to treatment failure 
(p=0.009), and first-line progression-free survival 
(p=0.010). 

Anemia is one of the most frequent findings 
in cancer patients 40% of cancer patients present 
with anemia; this percentage rises to 80% for pa-

tients with advanced and metastatic disease [45]. 
Cancer-related anemia has been associated with 
poor prognosis in a wide range of cancers, includ-

ing but not limited to lung cancer, gynecological 
cancer, urogenital cancers, head and neck cancer, 
sarcoma, and hematologic malignancies. Anemia is 
linked to lower treatment response rates and lower 
quality of life [46,47]. To find novel accessible and 
cost-efficient biomarkers, we also investigated the 
correlation between pretreatment anemia and sur-
vival. Pretreatment hemoglobin levels were signifi-

cantly associated with improved progression-free 
survival, overall survival, and time to treatment 
failure. 

Conclusion 

For patients with advanced or metastatic chol-
angiocarcinoma, selecting the optimal first-line 
regimen increases the overall survival and disease 
control in the second-line of therapy (PFS2). Pa-

tients with locoregional disease extension seemed 
to have better survival than those with a metastatic 
stage at initial work-up. Initial immunologic status 
(neutrophils/ lymphocytes ratio) and good hemo-

globin level have better overall survival and treat-
ment associated disease control rate – overall and 
in the first-line of therapy (TTF and PFS1).
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