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Abstract 

Intrahepatic cholangiocarcinoma (iCCA) is the second most common subtype of liver cancer, 

fourth leading cause of cancer related deaths worldwide. Worryingly, 2019 statistics show that 

iCCA incidence rates are raising faster than for any other cancer. With a dismal 5-year relative 

survival rate of solely 17%, iCCA has a hopeless prognosis explained by its refractory nature and 

late diagnosis, hindered by its asymptomatic makeup in the early phase. Currently, iCCA is 

diagnosed by combining clinical, radiological and nonspecific markers. Even thought surgery is a 

potentially curative option, only few patients can benefit, recurrence and survival rates being 

discouraging. As such, iCCA represents a global health problem and considerable efforts need to 

be made towards improving patients overall survival. 

One trustworthy option is its early diagnosis by an accurate follow-up of the precursor lesions. 

Thus, iCCA could be timely detected and successfully treated. The current gold standard for a 

conclusive diagnosis of liver malignancies is the tumor biopsy. Dismally, its sensitivity is only 

74.6% and in patients with typical imagistic criteria of hepatocellular carcinoma, the histological 

diagnosis is iCCA in 12.5% of the patients. Yet, biopsy is not indicated in the majority of the 

cases because of the advanced stage and concomitant risks. As such, there is an urgent medical 

need for the development of an accurate diagnostic tool for iCCA. One encouraging option for 

iCCA patients could be a proteomic based biomarker signature, currently in the light of 

personalized medicine studies. 

Objective 

The major objective of the present project proposal is to explore the serum proteome of iCCA 

patients in comparison to primary sclerosing cholangitis, chronic hepatitis, liver cirrhosis, 

hepatocellular carcinoma and healthy controls and to find proteomics based biomarker 



signatures of iCCA towards clinical utility by employing state of the art mass spectrometry 

based techniques. 

Specific objectives 

O1. Characterization of the serum proteome of iCCA patients in comparison to primary 

sclerosing cholangitis, chronic hepatitis, liver cirrhosis, hepatocellular carcinoma and healthy 

controls by a state of the art paramagnetic bead-based sample preparation method and lable 

free nanoLC- ion mobility UDMSE mass spectrometry based approach. 

O2. Identification of differently abundant protein panels as potential biomarkers among the 

analyzed groups that could aid diagnosis of iCCA, as well as differential diagnosis between the 

groups. 

O3. Validation of the potential biomarkers by using a complementary approach in an 

independent cohort of patients. 

 

Results: 

Complete serum protein profiles of patients with intrahepatic cholangiocarcinoma, primary 

sclerosing cholangitis, chronic hepatitis, liver cirrhosis and healthy controls by state of the art 

mass spectrometry proteomic techniques and unique protein panels with potential biomarker 

role towards clinical use for the intrahepatic cholangiocarcinoma patient. 

 



 

Conclusions 

PROTiCC is the first project to exploit the serum proteome of patients diagnosed with 

intrahepatic cholangiocarcinoma in comparison with primary sclerosing cholangitis, liver 

cirrhosis, hepatocellular carcinoma, and healthy controls towards proteome biomarker 

discovery for clinical use. Five groups of participants were included and by using high 

throughput mass spectrometry complete serum profiles were identified. Common and unique 

proteins were highlighted and subjected to validation of their potential role of diagnostic 

biomarkers for patients with intrahepatic cholangiocarcinoma. 

Impact 



Enthusiastically, the project has a great potential to impact both the social and the economical 

environment through the contributions in the clinical field. Firstly, the results will catalyze 

future collaborations with research Consortium, like the European Network for the Study of 

Cholangiocarcinoma (ENS-CCA), or with Biotechnology or pharmaceutical companies, 

accelerating the goal of precision medicine. Furthermore, the results of the present project 

proposal will support the development of a biomarker based diagnostic tools. Until mass 

spectrometry-based diagnostic in the clinics or diagnostic centers a diagnostic tool based on an 

ELISA kit could be easily developed for the new biomarker panel. By the clinical utilization of a 

serum signature-based biomarker towards early diagnosis of iCCA the project takes a step 

forward to greatly enable adequate clinical management of the patient, improve iCCA patient 

clinical outcome and extremely important, patient survival, a very actual global health problem. 

Project outputs 

(1) Conferences in the project field 

• Human Proteome Organization - HUPO ReCONNECT 2021 – 15-19 November 2021, on-line 

• Proteomic Forum 2022 – 3-7 April 2022, Leipzig, Germany 

• Poster presentation: 

 Title: Serum proteome profiling of intrahepatic cholangiocarcinoma towards diagnostic 

biomarker identification 

 Authors: Maria Ilies1, Ioana Ecaterina Pralea1, Alina Uifălean2, Raul Nicoară2, Sergiu 

Pașca1,3, Tudor Mocan4, Adelina Horhat 4, Lavinia Patricia Mocan5 , Zeno Sparchez4 , 

Carmen Mihaela Mihu5 and Cristina Adela Iuga1,2 

 Afilliation: 1Department of Proteomics and Metabolomics, MedFuture Research Center 

for Advanced Medicine; 2Department of Pharmaceutical Analysis, Faculty of Pharmacy, 

3Department of Hematology Faculty of Medicine, 4 3 rd Medical Department, Institute 

for Gastroenterology and Hepatology, 5Department of Histology, Faculty of Medicine 

“Iuliu Hațieganu University of Medicine and Pharmacy, Cluj Napoca, Romania 

(2) Scientific papers 

 Mocan, L. P., Ilieș, M., Melincovici, C. S., Spârchez, M., Crăciun, R., Nenu, I., Horhat, A., 

Tefas, C., Spârchez, Z., Iuga, C. A., Mocan, T., & Mihu, C. M. (2022). Novel approaches in 

search for biomarkers of cholangiocarcinoma. World Journal of Gastroenterology, 

28(15), 1508–1525. https://doi.org/10.3748/wjg.v28.i15.1508  

Contact: 

https://doi.org/10.3748/wjg.v28.i15.1508


Maria Ilieș, MPharm, PhD 

Researcher 

Department of Proteomics and Metabolomics 

Research Center for Advanced Medicine-MedFUTURE 

"Iuliu Hatieganu" University of Medicine and Pharmacy Cluj-Napoca 

Romania 

E-mail:  ilies.maria@umfcluj.ro  

  

 

mailto:ilies.maria@umfcluj.ro

