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1. Introduction

Biliary tract carcinomas (BTCs) are a heterogeneous group of malignancies arising from the epithelial lining of the bile

ducts or gallbladder . While relatively uncommon in the United States, approximately 23,000 new cases diagnosed

annually, the incidence of BTCs has been increasing . Cholangiocarcinoma alone represents an estimated 3% of all

gastrointestinal malignancies and is the second most common primary hepatic malignancy after hepatocellular carcinoma

.

When diagnosing BTC, it is important to distinguish between intrahepatic cholangiocarcinoma (iCCA), extrahepatic

cholangiocarcnoma (eCCA), gallbladder cancer (GBC), and ampulla of Vater carcinoma (AVC) as each sub-type has its

own specific characteristics and variations in tumor biology . Pathologic diagnosis is essential prior to any non-surgical

treatment, but biopsies are often technically difficult or result in inadequate tissue sampling . ERCP-guided biopsies are

preferred, but EUS-guided fine needle aspiration may be considered if ERCP is unsuccessful. However, liquid biopsy

utilizing ctDNA or cfDNA is gaining much attention as it may overcome many of the challenges inherent in diagnosing BTC

.

Prognosis is typically dismal for patients with BTC. Five-year survival rates are currently less than 5% for unresectable

and less than 40% for resectable tumors . As BTCs are generally asymptomatic in early stages, 60–85% of patients

present with metastatic or unresectable disease . Even in the 30–40% of patients with resectable disease who

undergo potentially curative surgery, approximately 50% develop recurrent disease . Although 5-year overall

survival (OS) following curative surgical resection differs based on anatomic site, for patients with cholangiocarcinoma

(CCA), it is estimated to be 40% in radical (R0) resection but falls to 20% in cases with nodal and vascular involvement

.

Systemic chemotherapy is the standard treatment for advanced BTC and can currently lead to a median OS of

approximately 12 months . Immunotherapy and targeted therapies are also emerging as a promising treatment options

for advanced BTC. A number of actionable alterations have been or are currently under investigation in clinical trials in

both the front-line and chemotherapy-refractory setting .

2. Local and Systemic Consequences of Advanced Disease

Patients with BTC often experience symptoms from both systemic and local consequences of disease. Frequently

reported symptoms include jaundice, abdominal pain, pruritus, nausea, unintentional weight loss, fever, and fatigue 

. In addition to directly impacting QoL, these symptoms have also been found to adversely impact emotional well-being,

as well as physical and cognitive functioning . Early and effective symptom management has the potential to

improve quality of life, as well as mortality, for many patients.

Patients with advanced BTC have a particularly high chance of developing obstructive complications. Gastric outlet

obstruction may be amenable to endoscopic duodenal stent placement. As patients often can only consume clear or full

liquid diet post-procedure, duodenal stent placement may be a better option for palliation in patients with poor

performance status, significant comorbidities and/or limited life expectancy . Pancreatic duct obstruction may lead to

exocrine pancreatic insufficiency, which can be managed with pancreatic enzyme replacement therapy .
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Over 90% of patients with extrahepatic biliary cancer present with jaundice due to biliary obstruction . Although a less

common presenting symptom, acute cholangitis due to malignant biliary obstruction can be life-threatening. Adequate

biliary drainage is critical not only in managing acute cholangitis and symptoms related to jaundice, such as pruritis,

anorexia, and sleep disturbances, but also in enabling palliative systemic treatment. ERCP-guided biliary stent placement

is the preferred strategy for palliating malignant biliary obstruction, especially in patients with poor performance status.

However, percutaneous biliary draining may be pursued in patients where ERCP has been unsuccessful .

Although ERCP is generally felt to be a safe procedure, there are several serious complications to be aware of including

acute cholangitis. In one retrospective review, more than 20% of patients with malignant hilar biliary obstruction

experienced post-ERCP cholangitis . Higher rates of post-ERCP cholangitis in patients with malignant hilar biliary

obstruction are likely due to difficulties in achieving complete drainage in this population . Stent type has also been

identified as a possible risk factor for post-ERCP cholangitis. Several prospective and retrospective studies comparing

metal with plastic stents found numerically lower rates of post-ERCP cholangitis with metal stents . It should be

noted that plastic biliary stents require replacement approximately every 3 months due to relatively high occlusion rate.

Consequently, metallic biliary stents, which remain patent on average 7 months, may be preferred in many patients with

advanced BTC .

3. Systemic Chemotherapy: Adverse Effects and Impact on Quality of Life

Chemotherapy may relieve tumor-related symptoms, improve quality of life, and prolong survival in select patients with

advanced BTC . In others, particularly patients with already poor performance status or very advanced disease,

systemic chemotherapy can lead to a rapid decline in HRQoL . A clear understanding of how systemic

chemotherapy impacts quality of life is vital in determining which patients benefit from treatment and in navigating

treatment discussions.

The phase III ABC-02 trial established the combination of gemcitabine and cisplatin as the standard of care first-line

treatment for patients with advanced BTC . Eligible patients with nonresectable, recurrent or metastatic BTC (iCCA,

eCCA, GBC, or AVC) were randomly assigned to receive gemcitabine plus cisplatin or gemcitabine alone for up to 24

weeks. Randomization was stratified by primary tumor site, extent of disease, recruiting center, previous therapy, and

performance status. Of the total 410 patients enrolled, 58.7% were reported to have a primary tumor arising from the bile

duct. The median survival was statistically longer at 11.7 months in the gemcitabine plus cisplatin group compared to 8.1

months in the gemcitabine group (p < 0.001). These results were then supported by the Japanese phase II BT22 study

which also compared this combination to gemcitabine alone in patients with locally advanced or metastatic BTC .

The combination of gemcitabine plus cisplatin has a favorable toxicity profile even when compared to gemcitabine. ABC-

02 reported similar frequencies of grade 3 or 4 adverse effects between gemcitabine plus cisplatin (70.7%) and

gemcitabine alone (68.8%) . The number of patients who discontinued treatment due to toxicity was also similar

between gemcitabine plus cisplatin and gemcitabine groups (10.4% versus 8.6%). Notable grade 3 or 4 toxic effects of

gemcitabine plus cisplatin included neutropenia (25.3%), anemia (7.6%), thrombocytopenia (8.6%), fatigue (18.7%),

nausea (4.0%), and vomiting (5.1%). Grade 3 or 4 abnormal liver function was also seen but was higher in the

gemcitabine alone group (27.1% versus 16.7%), likely due to poorer local disease control.

BT22 reported a similar toxicity profile with the most common grade 3 or 4 adverse events being neutropenia (56.1%),

thrombocytopenia (39.0%), and anemia (36.6%) . Common adverse events of any grade included anorexia (80.5%),

nausea (68.3%), fatigue (58.5%), vomiting (48.8%), constipation (36.6%), and diarrhea (31.7%). Within the gemcitabine

plus cisplatin arm, a total of 17% of patients discontinued treatment due to adverse events, and 9.7% of patients required

dose adjustments.

Rates of treatment compliance and adverse events reported in clinical trials do not necessarily translate into how patients

tolerate treatment in practice. To this end, the long-term outcomes and quality of life data of patients enrolled in ABC-02

was published in 2016 . A total of 324 patients consented to completing the EORTC QLQ-C30 HRQoL questionnaire,

with only 268 (83%) patients returning at least one form. Treatment mean differences in the HRQoL at 12 weeks between

combination therapy and gemcitabine was not statistically significant for the majority of scales assessed. After controlling

for patient characteristics and baseline HRQoL, only digestive symptoms and appetite loss were statistically significant at

the 1% level, both in favor of gemcitabine plus cisplatin. While 59% of the data collected was missing at 12 weeks due to

patient illness or death, the data is suggestive that HRQoL was not adversely affected.
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Other gemcitabine-based or fluoropyrimidine-based regimens have demonstrated activity in clinical trials and are felt to be

appropriate alternatives in the first line setting to gemcitabine plus cisplatin . In select cases of locally advanced,

unresectable BTC, particularly CCA, chemoradiation may also be considered as it can provide local symptom control an

may potentially prolong OS . Meta-analysis of BT22 and ABC-02 found patients with poorer performance status, ECOG

2, appeared to derive the least benefit from combination chemotherapy . Therefore, in the absence of studies

specifically for patients with poorer performance status, these findings suggest that monotherapy should be preferred in

this population if chemotherapy is being considered at all and highlight the importance of early discussions focused on

goals of care.

Due to the aggressive behavior of BTC and rapid decline of HRQoL associated with very advanced disease, further

chemotherapy after failure of first line treatment is often challenging and/or contraindicated. Recently, the phase III ABC-

06 trial determined the addition of FOLFOX to active symptom control (ACS) improved median OS in patients with

advanced BTC (iCCA, eCCA, GBC, or AVC) after progression on gemcitabine and cisplatin compared to ASC alone (6.2

months versus 5.3 months) . With regard to primary tumor site, iCCA was the most common site reported (44.4%),

followed by eCCA (27.8%) and GBC (21.0%). Notably, patients enrolled in ABC-06 were particularly good candidates for

further chemotherapy as eligibility criteria included an ECOG performance status of 0-1 and a life expectancy greater than

3 months. With regard to toxicity, grade 3 to 5 adverse events were reported in 69% of patients in the ASC plus FOLFOX

group compared to 52% in the ASC alone group. The most commonly reported grade 3 to 5 chemotherapy-related

adverse events were neutropenia (12%), fatigue or lethargy (11%), and infection (10%). The ASC plus FOLFOX group

also experienced high frequency of grade 1 or 2 neuropathy (64%), nausea (37%), oral mucositis (35%), anorexia (31%),

diarrhea (27%), thrombocytopenia (22%), and dysgeusia (20%).

Similarly, the phase IIB NIFTY trial presented at the American Society of Clinical Oncology (ASCO) 2021 found the

addition of liposomal irinotecan (nal-IRI) to fluorouracil (5-FU)/leucovorin (LV) improved progression free survival (PFS)

and OS compared to 5-FU/LV alone in patients with metastatic BTC after progression on gemcitabine plus cisplatin .

Patients with histologically or cytologically confirmed iCCA, eCCA, or GBC were enrolled and stratified by tumor site, as

well as previous curative-intent surgery, prior to randomization. Patients with iCCA made up 42.5% of the study

population. Ultimately, the median PFS was 7.1 months compared to 1.4 months, and the median OS was 8.6 months

compared to 5.5 months, for nal-IRI plus 5-FU/LV and 5-FU/LV, respectively. The study was conducted in Korea only;

otherwise, the eligibility criteria selected for a population similar to ABC-06 as ECOG 0-1 was required. Grade 3 to 5

adverse events were reported in 77.3% of patients in the nal-IRI plus 5-FU/LV arm compared to 31.4% of patients in the

5-FU/LV arm. The nal-IRI plus 5-FU/LV group experienced higher frequency of neutropenia (33.0%), fatigue (30.7%),

constipation (29.5%), diminished appetite (27.3%), and nausea (25.0%) of any grade.

As the median OS benefit seen in both ABC-06 and NIFTY is modest, HRQoL data is pivotal to evaluate the true benefit.

Quality of life and health status questionnaires, including EORTC QLQ-C30, EORTC QLQ-BILI, and EQ-5D, were

collected in ABC-06, but the results have yet to be reported . EORTC QLQ-C30 was also collected in the NIFTY trial

over the course of 8 cycles of treatment . Presented quality of life data from NIFTY is suggestive that there is no

significant difference in HRQoL between patients treated with nal-IRI plus 5-FU/LV compared to 5-FU/LV alone.

Chemotherapy-induced peripheral neuropathy (CIPN) is often a major concern for both clinicians and patients as it has

the potential to significantly impact HRQoL. While platinum agents are frequently associated with CIPN, the incidence and

severity of CIPN varies depending on the choice of chemotherapy agent, dose, and duration of treatment. Notably, the

reported incidence of grade 3 or greater CIPN in clinical trials utilizing platinum agents in treating advanced BTC are low

. Regardless, clinicians are advised to assess for neuropathy throughout the course of treatment and consider

dose delays, dose reductions or discontinuation in those patients who develop intolerable symptoms or functional

impairment . To date, duloxetine is the sole agent with convincing data supporting its use in existing CIPN .

However, there is great interest in identifying new preventative and treatment strategies for CIPN.

Prognostic factors can play a vital role in identifying patients who would benefit from chemotherapy to prolong survival,

alleviate tumor-related symptoms, and improve quality of life. ECOG performance status, disease status, number of

metastatic sites, including presence of liver metastasis, gender, bilirubin, white blood cell count, neutrophil count,

neutrophil-lymphocyte ratio, and hemoglobin level, have been identified as possible independent prognostic factors for

BTC patients treated with chemotherapy . Unfortunately, to date, these factors have limited accuracy in

determining clinical outcomes.

[30][31][32]

[33]

[32]

[34]

[35]

[34]

[35]

[27][28][30][34]

[36] [37][38]

[39][40][41][42]



References

1. Noor-ul-Ain Tariq, M.G.; McNamara, J.W.V. Biliary tract cancers: Current knowledge, clinical candidates and future
challenges. Cancer Manag. Res. 2019, 11, 2623–2642.

2. Razumilava, N.; Gores, G.J. Classification, Diagnosis, and Management of Cholangiocarcinoma. Clin. Gastroenterol.
Hepatol. 2013, 11, 13–21.

3. Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer statistics, 2020. CA Cancer J. Clin. 2020, 70, 7–30.

4. Saha, S.K.; Zhu, A.X.; Fuchs, C.S.; Brooks, G.A. Forty-Year Trends in Cholangiocarcinoma Incidence in the U.S.:
Intrahepatic Disease on the Rise. Oncologist 2016, 21, 594–599.

5. Khan, S.A.; Tavolari, S.; Brandi, G. Cholangiocarcinoma: Epidemiology and risk factors. Liver Int. 2019, 39 (Suppl. S1),
19–31.

6. Valle, J.W.; Borbath, I.; Khan, S.A.; Huguet, F.; Gruenberger, T.; Arnold, D. Biliary cancer: ESMO clinical practice
guidelines for diagnosis, treatment and follow-up. Ann. Oncol. 2016, 27, v28–v37.

7. Rizzo, A.; Ricci, A.D.; Tavolari, S.; Brandi, G. Circulating tumor DNA in biliary tract cancer: Current evidence and future
perspectives. Cancer Genom. Proteom. 2020, 17, 441–452.

8. Jansen, H.; Pape, U.F.; Utku, N. A review of systemic therapy in biliary tract carcinoma. J. Gastrointest. Oncol. 2020,
11, 770–789.

9. Endo, I.; Gonen, M.; Yopp, A.C.; Dalal, K.M.; Zhou, Q.; Klimstra, D.; D’Angelica, M.; DeMatteo, R.P.; Fong, Y.;
Schwartz, L.; et al. Intrahepatic cholangiocarcinoma: Rising frequency, improved survival, and determinants of outcome
after resection. Ann. Surg. 2008, 248, 84–96.

10. Wang, Y.; Li, J.; Xia, Y.; Gong, R.; Wang, K.; Yan, Z.; Wan, X.; Liu, G.; Wu, D.; Shi, L.; et al. Prognostic nomogram for
intrahepatic cholangiocarcinoma after partial hepatectomy. J. Clin. Oncol. 2013, 31, 1188–1195.

11. Squadroni, M.; Tondulli, L.; Gatta, G.; Mosconi, S.; Beretta, G.; Labianca, R. Cholangiocarcinoma. Crit. Rev. Oncol.
Hematol. 2017, 116, 11–31.

12. Chakrabarti, S.; Kamgar, M.; Mahipal, A. Targeted therapies in advanced biliary tract cancer: An evolving paradigm.
Cancers 2020, 12, 2039.

13. Nakeeb, A.; Pitt, H.A.; Sohn, T.A.; Coleman, J.; Abrams, R.A.; Piantadosi, S.; Hruban, R.H.; Lillemoe, K.D.; Yeo, C.J.;
Cameron, J.L. Cholangiocarcinoma: A spectrum of intrahepatic, perihilar, and distal tumors. Ann. Surg. 1996, 224, 463–
475.

14. Blechacz, B.; Gores, G.J. Cholangiocarcinoma: Advances in pathogenesis, diagnosis, and treatment. Hepatology 2008,
48, 308–321.

15. Kaupp-Roberts, S.D.; Yadegarfar, G.; Friend, E.; O’Donnell, C.M.; Valle, J.W.; Byrne, C.; Bahar, I.; Finch-Jones, M.;
Gillmore, R.; Johnson, C.D.; et al. Validation of the EORTC QLQ-BIL21 questionnaire for measuring quality of life in
patients with cholangiocarcinoma and cancer of the gallbladder. Br. J. Cancer 2016, 115, 1032–1038.

16. Steel, J.L.; Geller, D.A.; Gamblin, T.C.; Olek, M.C.; Carr, B.I. Depression, immunity, and survival in patients with
hepatobiliary carcinoma. J. Clin. Oncol. 2007, 25, 2397–2405.

17. Patel, N.; Lie, X.; Gwaltney, C.; Rokutanda, N. Understanding Patient Experience in Biliary Tract Cancer: A Qualitative
Patient Interview Study. Oncol. Ther. 2021.

18. Nakakura, E.K.; Warren, R.S. Palliative care for patients with advanced pancreatic and biliary cancers. Surg. Oncol.
2007, 16, 293–297.

19. Valle, J.W.; Kelley, R.K.; Nervi, B.; Oh, D.Y.; Zhu, A.X. Biliary tract cancer. Lancet 2021, 397, 428–444.

20. Chu, D.; Adler, D.G. Malignant biliary tract obstruction: Evaluation and therapy. JNCCN J. Natl. Compr. Cancer Netw.
2010, 8, 1033–1044.

21. Xia, M.; Wang, S.; Wu, J.; Gao, D.; Ye, X.; Wang, T.; Zhao, Y.; Hu, B. The risk of acute cholangitis after endoscopic
stenting for malignant hilar strictures: A large comprehensive study. J. Gastroenterol. Hepatol. 2020, 35, 1150–1157.

22. Duan, F.; Cui, L.; Bai, Y.; Li, X.; Yan, J.; Liu, X. Comparison of efficacy and complications of endoscopic and
percutaneous biliary drainage in malignant obstructive jaundice: A systematic review and meta-analysis. Cancer
Imaging 2017, 17, 27.

23. Perdue, D.G.; Freeman, M.L.; DiSario, J.A.; Nelson, D.B.; Fennerty, M.B.; Lee, J.G.; Overby, C.S.; Ryan, M.E.;
Bochna, G.S.; Snady, H.W.; et al. Plastic versus self-expanding metallic stents for malignant hilar biliary obstruction: A
prospective multicenter observational cohort study. J. Clin. Gastroenterol. 2008, 42, 1040–1046.



24. Sangchan, A.; Kongkasame, W.; Pugkhem, A.; Jenwitheesuk, K.; Mairiang, P. Efficacy of metal and plastic stents in
unresectable complex hilar cholangiocarcinoma: A randomized controlled trial. Gastrointest. Endosc. 2012, 76, 93–99.

25. Glimelius, B.; Hoffman, K.; Sjödén, P.-O.; Jacobsson, G.; Sellström, H.; Enander, L.-K.; Linné, T.; Svensson, C.
Chemotherapy improves survival and quality of life in advanced pancreatic and biliary cancer. Ann. Oncol. 1996, 7,
593–600.

26. Sun, V.; Ferrell, B.; Juarez, G.; Wagman, L.D.; Yen, Y.; Chung, V. Symptoms concern and quality of life in hepatobiliary
cancers. Oncol. Nurs. Forum 2008, 35, 357.

27. Valle, J.; Wasan, H.; Palmer, D.H.; Cunningham, D.; Anthoney, A.; Maraveyas, A.; Madhusudan, S.; Iveson, T.; Hughes,
S.; Pereira, S.; et al. Cisplatin plus Gemcitabine versus Gemcitabine for Biliary Tract Cancer. N. Engl. J. Med. 2010,
362, 1273–1281.

28. Okusaka, T.; Nakachi, K.; Fukutomi, A.; Mizuno, N.; Ohkawa, S.; Funakoshi, A.; Nagino, M.; Kondo, S.; Nagaoka, S.;
Funai, J.; et al. Gemcitabine alone or in combination with cisplatin in patients with biliary tract cancer: A comparative
multicentre study in Japan. Br. J. Cancer 2010, 103, 469–474.

29. BBridgewater, J.; Lopes, A.; Palmer, D.; Cunningham, D.; Anthoney, A.; Maraveyas, A.; Madhusudan, S.; Iveson, T.;
Valle, J.; Wasan, H. Quality of life, long-Term survivors and long-Term outcome from the ABC-02 study. Br. J. Cancer
2016, 114, 965–971.

30. Sharma, A.; Dwary, A.D.; Mohanti, B.K.; Deo, S.V.; Pal, S.; Sreenivas, V.; Raina, V.; Shukla, N.K.; Thulkar, S.; Garg, P.;
et al. Best supportive care compared with chemotherapy for unresectable gall bladder cancer: A randomized controlled
study. J. Clin. Oncol. 2010, 28, 4581–4586.

31. Eckel, F.; Schmid, R.M. Chemotherapy in advanced biliary tract carcinoma: A pooled analysis of clinical trials. Br. J.
Cancer 2007, 96, 896–902.

32. Valle, J.W.; Furuse, J.; Jitlal, M.; Beare, S.; Mizuno, N.; Wasan, H.; Bridgewater, J.; Okusaka, T. Cisplatin and
gemcitabine for advanced biliary tract cancer: A meta-analysis of two randomised trials. Ann. Oncol. 2014, 25, 391–
398.

33. Gkika, E.; Hawkins, M.A.; Grosu, A.L.; Brunner, T.B. The Evolving Role of Radiation Therapy in the Treatment of Biliary
Tract Cancer. Front. Oncol. 2020, 10, 13–15.

34. Lamarca, A.; Palmer, D.H.; Wasan, H.S.; Ross, P.J.; Ma, Y.T.; Arora, A.; Falk, S.; Gillmore, R.; Wadsley, J.; Patel, K.; et
al. Second-line FOLFOX chemotherapy versus active symptom control for advanced biliary tract cancer (ABC-06): A
phase 3, open-label, randomised, controlled trial. Lancet Oncol. 2021, 22, 690–701.

35. Yoo, C.; Kim, K.-P.; Kim, I.; Kang, M.J.; Cheon, J.; Kang, B.W.; Ryu, H.; Jeong, J.H.; Lee, J.S.; Kim, K.W.; et al.
Liposomal irinotecan (nal-IRI) in combination with fluorouracil (5-FU) and leucovorin (LV) for patients with metastatic
biliary tract cancer (BTC) after progression on gemcitabine plus cisplatin (GemCis): Multicenter comparative
randomized phase 2b study (NIFTY). J. Clin. Oncol. 2021, 39 (Suppl. S15).

36. Loprinzi, C.L.; Lacchetti, C.; Bleeker, J.; Cavaletti, G.; Chauhan, C.; Hertz, D.L.; Kelley, M.R.; Lavino, A.; Lustberg,
M.B.; Paice, J.A.; et al. Prevention and management of chemotherapy-induced peripheral neuropathy in survivors of
adult cancers: ASCO guideline update. J. Clin. Oncol. 2020, 38, 3325–3348.

37. Smith, E.M.L.; Pang, H.; Cirrincione, C.; Fleishman, S.; Paskett, E.D.; Ahles, T.; Bressler, L.R.; Fadul, C.E.; Knox, C.;
Le-Lindqwister, N.; et al. Effect of duloxetine on pain, function, and quality of life among patients with chemotherapy-
induced painful peripheral neuropathy: A randomized clinical trial. JAMA Psychiatry 2013, 309, 1359–1367.

38. Hirayama, Y.; Ishitani, K.; Sato, Y.; Iyama, S.; Takada, K.; Murase, K.; Kuroda, H.; Nagamachi, Y.; Konuma, Y.; Fujimi,
A.; et al. Effect of duloxetine in Japanese patients with chemotherapy-induced peripheral neuropathy: A pilot
randomized trial. Int. J. Clin. Oncol. 2015, 20, 866–871.

39. Bridgewater, J.; Lopes, A.; Wasan, H.; Malka, D.; Jensen, L.; Okusaka, T.; Knox, J.; Wagner, D.; Cunningham, D.;
Shannon, J.; et al. Prognostic factors for progression-free and overall survival in advanced biliary tract cancer. Ann.
Oncol. 2016, 27, 134–140.

40. McNamara, M.G.; Templeton, A.J.; Maganti, M.; Walter, T.; Horgan, A.M.; McKeever, L.; Min, T.; Amir, E.; Knox, J.J.
Neutrophil/lymphocyte ratio as a prognostic factor in biliary tract cancer. Eur. J. Cancer 2014, 50, 1581–1589.

41. Grenader, T.; Nash, S.; Plotkin, Y.; Furuse, J.; Mizuno, N.; Okusaka, T.; Wasan, H.; Valle, J.; Bridgewater, J. Derived
neutrophil lymphocyte ratio may predict benefit from cisplatin in the advanced biliary cancer: The ABC-02 and BT-22
studies. Ann. Oncol. 2015, 26, 1910–1916.

42. Tang, H.; Lu, W.; Li, B.; Li, C.; Xu, Y.; Dong, J. Prognostic significance of neutrophil-to-lymphocyte ratio in biliary tract
cancers: A systematic review and meta-analysis. Oncotarget 2017, 8, 36857–36868.



Retrieved from https://encyclopedia.pub/entry/history/show/36685


