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Intrahepatic cholangiocarcinoma (iCCA), which arises 
from the second-order bile tracts, is the second most 
common primary liver cancer following hepatocellular  
carcinoma (1). As a subtype of biliary tract cancer (BTC), 
iCCA is a highly lethal neoplasm with an increasing 
incidence and mortality. Surgery remains the mainstay for 
curative intention. However, the postoperative prognosis 
of iCCA patients is dismal, with a 3-year recurrence rate 
over 50% and a median overall survival (OS) time of 
approximately 30 months (2). In an attempt to improve the 
clinical outcome of iCCA patients, considerable efforts have 
been made to explore the optimal adjuvant therapy.

So far, most studies focusing on the adjuvant treatment 
for iCCA were retrospective and covered local to systematic 
therapy, including external beam radiation, transarterial 
chemoembolization (TACE), chemotherapy, targeted 
therapy, and immune therapy (3). Previous studies have 
suggested that patients who received adjuvant therapy 
were characterized by an advanced tumor stage (4), and 
patients with adverse prognostic factors such as high tumor  
burden (5) were more likely to benefit from adjuvant 
treatment. Notably, Miura et al. explored a significant 
improvement in median OS after adjuvant chemotherapy 
among  pa t i en t s  w i th  l ymphoid  meta s ta s i s  a f t e r  
resection (6). However, the selection bias and insufficient 
treatment information in this retrospective analysis 
prevented its conclusions from being converted into 
widespread clinical utilization. 

Recently, two randomized clinical trials (RCTs) focusing 

on adjuvant chemotherapy for BTC were published. The 
BILCAP study recommended an oral capecitabine regimen 
as the first-line adjuvant chemotherapy for BTC, which 
showed improved OS compared to the observation group in 
per-protocol analysis (53 months in the capecitabine group 
vs. 36 months in the observation group) (7). Controversially, 
the PRODIGE 12 study reported no significant difference 
in both recurrence-free survival (RFS) and OS between 
the gemcitabine plus oxaliplatin (GEMOX) arm and the 
surveillance arm (8). Several design flaws limited the 
reliability of these two clinical trials, including the long 
study span and the setting of blank controls. Moreover, 
the lack of medication information after relapse potentially 
overstated the effectiveness to a higher extent. Therefore, 
more rigorous RCTs specialized in adjuvant therapy for 
iCCA are urgently needed.

Altman et al. (9) have retrospectively collected robust 
iCCA patients between 2000 and 2014 from the National 
Cancer Institute’s Surveillance Epidemiology and End 
Results (SEER) program database, and evaluated the 
prognostic patterns as well as the efficacy of adjuvant 
chemotherapy. Increasing utilization of chemotherapy 
was observed over the three time periods, especially in the 
lymph node (LN)-positive and T3/T4 disease populations. 
Among patients with LN-positive disease, the median OS 
increased from 19 to 23 months when patients accepted 
chemotherapy. Likewise, receipts of chemotherapy 
significantly decreased the hazard ratio (HR) of death in 
patients with LN-positive disease (HR =0.46, 95% CI: 
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0.30–0.72; P=0.001), as opposed to the entire cohort.
The study depicted the ascending trend for the use of 

adjuvant chemotherapy over the past two decades. Adjuvant 
chemotherapy is crucial, specifically to those with high-
risk recurrence prognostic factors. Patients diagnosed with 
LN-positive iCCA were characterized by poor survival time 
and high tendency to benefit from adjuvant chemotherapy. 
These results were consistent with previous findings (6).

Besides the novel viewpoints presented, there were 
some defects in this study. Firstly, the data collection 
represented a large span and poor data integrity. Simple 
data from a retrospective database failed to explain the 
rapid development of adjuvant treatment strategy for 
iCCA in recent years. Secondly, specific description of the 
adjuvant chemotherapy regimen was not mentioned in the 
article since it was the foremost indicator for medication 
guidance. Thirdly, the standardization of lymphadenectomy 
in radical surgery was not included, which could affect 
the certainty of the conclusion that LN-positive patients 
could benefit from chemotherapy. Fourthly, the resection 
status and recurrence-related information was not included 
in the analysis, which may lead to overestimation of the 
chemotherapeutic effect. 

Based on the current research conclusions and the 
design of this paper, it is difficult to reach a clinical 
practice consensus on decision-making for adjuvant 
chemotherapy. Standardization is needed in several parts 
of the study design. Curative liver resection, including 
LN skeletonization, should be detailed in future studies. A 
challenging viewpoint given by Zhang et al. recommended 
that standard lymphadenectomy of at least six LNs for iCCA 
possessed the greatest chance of better OS (10). Therefore, 
specification of the surgical procedures is a prerequisite to 
comparative analysis. Also, the diverse chemotherapeutic 
regimens for iCCA, including capecitabine, GEMOX, 
and paclitaxel-albumin, render the unification of adjuvant 
chemotherapy the top priority when selecting the study 
population. More importantly, reliable conclusions should 
be drawn by well-designed, robust RCTs. 

The emergence of immune therapy is a milestone in 
anti-tumor treatment. Recently, phase II RCTs of mono-
immunotherapy (11) or combination immunotherapy (12) 
proved the tolerability and efficacy of immune checkpoint 
inhibitors (ICIs), exemplified by programmed cell death-1 
(PD-1) and cytotoxic T-lymphocyte-associated protein 4 
(CTLA4) antibodies, in advanced BTCs. Considering that 
chemotherapy is still the basic treatment for BTCs, the 
regimen of ICIs plus GEMOX also exhibited promising 

anti-tumor activity (13). 
In the era of precision treatment, targeted drugs for 

epidermal growth factor receptor (EGFR), vascular epidermal 
growth factor (VEGF), fibroblast growth factor receptor 
(FGFR), and isocitrate dehydrogenase 1 or 2 (IDH1/2) 
mutations have demonstrated a favorable response rate and 
improved survival in advanced cholangiocarcinoma (14).  
Lenvatinib, an oral multi-kinase inhibitor, has been 
approved for treatment of multiple solid tumors, including 
hepatocellular carcinoma (15). Our institution proposed 
an ongoing RCT of “Anti-PD1 antibody Toripalimab, 
Lenvatinib and GEMOX chemotherapy as first-line 
treatment of advanced and unresectable intrahepatic 
cholangiocarcinoma” in the ASCO 2020. Our primary 
findings were promising, with an overall response rate 
of 80% and three successful cases of conversion surgery 
in a total cohort of 30 patients. The high efficiency of 
combination therapy shed light on future clinical utilization.

Adjuvant therapy plays a critical role in improving 
survival time and preventing recurrence of iCCA. The 
breakthrough data of targeted immunotherapy or targeted 
immunotherapy combined with chemotherapy in advanced 
iCCA provide a novel strategy for the adjuvant treatment of 
resectable iCCA. Well-designed RCTs on adjuvant therapy 
are urgently needed for evidence-based consensus.
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