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Predictive markers of 
Sorafenib sensitivity of HCC 
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• Posttranscription  level
• ~ 2000 mikroRNAs
• Normal cell function
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Downregulated MIR
expression

Overexpressed MIR
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Proved or assumed biological effect of the investigated miRNAs

miR-17-
5p Proliferation 

miR-18a
Proliferation, migration 
(member of the oncogenic miR-17-92 cluster)

miR-21
Proliferation, migration 

miR-34a Inhibits p53

miR-210 Proliferation, antiapoptotic

miR-221 Proliferation, invasion, antiapoptotic

miR-222 Proliferation, invasion, antiapoptotic

miR-224 Proliferation, migration 

Oncogenic miRNAs

Tumor suppressor miRNAs

miR-195 Proapoptotic

miR-214 Inhibits invasion, affects ββββ-catenin pathway 

miR-223 Inhibits proliferation

Liver characteristic miRNA

miR-122
Regulates fat metabolism, necessary to normal hepatocyte function 
Decreased cellular levels contribute to fibrosis, steatohepatitis and 
HCC

Reference miR

miR-140

senzitizes for sorafenibin vitro(1,2)

Reference

1. Yang et al. 2013. 
2. Bai et al. 2009.
3. Murakami et al. 2006.



„microRNA expression might predict prognosis of epithelial hepatoblastoma” 

Monika Gyugos1, Gábor Lendvai1, István Kenessey1, Krisztina Schlachter1, Judit 
Halász1, Péter Nagy2, Miklós Garami3, Zsuzsa Jakab3, Zsuzsa Schaff1, András 
Kiss1#, Virchows Archive, 2014



Clinical data

� 21 human epithelial hepatoblastoma (average: 45.89
months , 11/10 M/F ratio)

� Pure fetal: 12 cases, embrional/fetal: 9 cases. Overall
considering more or less than 5 % fetal compartment 16
fetal and 9 embryonal cases were analysed.

� 16 non-tumorous surrounding liver.

embryonal

fetal



microRNA expression in HB 
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- Histological subtypes of HB did not show correlatio n with survival.

- Higher expression of miR-18a was detected in the embr yonal than in the fetal 
HB component. Further, lower expression of miR-17-5 p, miR-122, miR-195, miR-
210 and miR-214 and higher expression of miR-221 wa s found in epithelial 
components of HB than in SL. 

- Furthermore, high miR-21 and low miR-222 and miR-224 levels were associated 
with increased OS of SIOPEL-treated HB patients. 

- These results suggest that miRNA profiling is of po tential use as a diagnostic 
and predictive tool in HB.

„microRNA expression might predict prognosis of epithelial hepatoblastoma” 
Monika Gyugos1, Gábor Lendvai1, István Kenessey1, Krisztina Schlachter1, Judit Halász1, Péter Nagy2, 
Miklós Garami3, Zsuzsa Jakab3, Zsuzsa Schaff1, András Kiss1#, Virchows Archive, 2014

microRNA expression in HB 



HCC and sorafenib

– Sorafenib (Nexavar®)
• Multikinase inhibitor (cRaf, bRaf, VEGFR-2, VEGFR-3, PDGFR-β, c-kit, 

Flt3)

• Irresectable cases and in case of recurrence 

• „In patients with advanced HCC, median survival and the time to 
radiologic progression were nearly 3 months longer for patients 
treated with sorafenib than for those given placebo.” 
(SHARP trial 2008)

DCR = SD + PR + CR



Llovet J.M., Bruix J. 
Hepatology 2008.48:1312-27



Patients and material

Sorafenib 
treated 
patients

Surgically 
treated 
patients

Slow progression 
(treated >9 

months)

Fast progression 
(treated <9 

months)

20 pretreatment 
FNAB samples

20 surgically resected 
(SR) FFPE samples



Sorafenib treated HCC patients and FNAB samples 

Representative image of a hepatocellular carcinoma sample obtained by fine 
needle aspiration. Irregularly shaped tumor aggregates with transgressing 
endothelium can be seen. Scale bars 100 mm.

Twenty sorafenib treated HCC patients (Szt. Istvan – Szt. László Hospital, 

Oncology Department) pretreatment FNAB samples at 2. Dept. of Pathology 



Fisher exact 

teszt p = 0,003

miR-17-5p

high low

ECOG
0 10 3

1 0 7

miRNS expression and  clinicopathological  
parameters

Reference

1. Wang et al. 2012. Biochem Biophys Res Commun . 428: 525-31.

Increased miR-17-5p expression showed 
correlation with better ECOG
performace status 

Patients were divided into  „high ” and „low miR expression” groups according to 
medián values of relative expression.

Fisher exact 

teszt p = 0,023

miR-214

high low

Tumor 

méret

>5 cm 2 8

≤5 cm 8 2

Increased miR-214 expression revealed 
correlation with smaller tumor size. 

� in corcordance with the literature: 
miR-214 is a know tumor suppressor, whic 
inhibits the growth of HCC cells in vitro(1).



Progression-free survival

Cumulative Proportion Surviving (Kaplan-Meier)
Complete (progression) Censored (no progression)
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Cumulative Proportion Surviving (Kaplan-Meier)
Complete (dead)  Censored (alive)
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Validated and potential targets of miR-224

� miR-224 regulates apoptosis in HCC cells

• API5; Bcl2; MAPK1; SMAD4

• PDGFR-ß � known target of sorafenib

� Chu et al. 2013. JECCR 32:16

* biopsy material of 93 HCC patients (65 sorafenib treated) 

* increased PDGFR-ß expression is associated with poor                     

prognosis 

• miR-224 is one of the most frequently overexpressed oncomiR in HCC

• Increased miR-224 expression is associated with worse prognosis HCC 
patients with resected tumor as well as in cervix carcinoma and glioma

� Putative miR-224 targets are : PDGFR-α and –β (Dweep et al. 2011, Murakami  et al., 
2006) 









Conclusions

• microRNAs could be investigated in archive FNAB cytology 

samples 

• microRNAs are potential predictive factors 

• Pretreatment miR-224 level might bear with predictive 

value regarding to therapeutic response in HCC patients 

treated with sorafenib. 
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