Comparative Analysis of Clinical and lab parameters of Patients with Hepatitis
C Virus-Related Cirrhosis and Hepatitis C Virus-Related Hepatocellular
Carcinoma

Abstract

Objective: We attempted to identify risk factors for the development of HCCbhy comparing
the parameters of patients with HCV related liver cirrhosis without HCC (HCV-LC-without
HCC) and those with HCV related liver cirrhosis plus HCC (HCV-LC-HCC).

Material and methods: We retrospectively analysed our database of 40 patients with HCV-LC
without HCCand 42 patients with HCV-LC-HCC. A diagnosis of cirrhosis was based on the
results of histological examination and/or elastography. HCC was diagnosed histologically or
by the detection of consistent findings using at least two imaging techniques from among US,
CT, or MRI. Hepatitis C virus infection was detected by enzyme linked immunosorbent assay
(ELISA). Other baseline laboratory investigations such as CBC, liver function tests,
including serum total bilirubin, ALT, AST, GGT, ALKP, AFP and serum albumin levels, and

serum creatinine levels were also measured.

Results: HCC patients had significantly higher serum levels of NLR, PLR, GLR, ALKP and
AFP and lower albumin levels, than the non-HCC patients. For the HCC patients, 33.3% had
low AFP levels, 35.7% had macroscopic PVT and only 48.1% had a tumor diameter <5cm.
Patients with high AFP, PVT and large tumor size had characteristic differences from those

with low AFP, absent PVT and smaller tumor size.

Conclusions: Older age, male gender, increased levels of NLR, PLR, GLR, ALKP, AFP and
decreased levels of albumin in HCV-related cirrhosis are associated with an increased risk of
HCC. In addition, high levels of ALKP, very high levels of AFP (>1000 IU/ml), and
presence of large (>5 c¢cm) tumors increase suspicion of presence of portal vein thrombosis.
Consideration of these indicators in routine monitoring may be useful in early diagnosis and
treatment of HCC in HCV-related cirrhosis.
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Introduction

HCC is the fifth most common malignant disease worldwide [1]. The cause of HCC in most
patients is liver cirrhosis, especially HCV-related liver cirrhosis [2]. More than 150 million
people are infected with HCV every year and approximately 1/3 of patients die from
complications of HCV-related liver cirrhosis [3]. The risk of HCV infection has been
significantly reduced as patients achieve a SVR with antiviral drugs[4]. Nevertheless, patients
with cirrhosis are at high risk for HCC even after HCV clearance[5,6]. Chronically infected
patients may develop liver diseases such as steatosis, fibrosis, cirrhosis, and eventually

HCC.In most cases, the disease is diagnosed at advanced stage [7].

Many studies have identified the importance of increasing parameters such as ALP and GGT
[8], AFP[9,10], NLR andPLR[11,12,13] in HCC prognosis. In addition, there are other
factors that affect the prognosis of this disease: tumor number, tumor size, and macro-

vascular invasion.

Our study aims to identify risk factors for the development of HCC among our patients by
comparing the clinical features of patients with HCV-LC without HCC and patients with
HCV-LC with HCC.

Methods

Clinical:

We retrospectively analysed our database with HCV-LC patients with or without HCC who
presented between January 2016 and October 2021. All patients gave their written informed
consent to participate in this study examining the natural history of their disease. This study
conforms to the ethics guidelines of the Declaration of Helsinki and was approved by

University’s Ethical Committee under number 24 on December 09 2022.

The study included 40 patients (20 women and 20 men) with HCV-LCwithout HCC and 42
patients (12 women and 30 men) with HCV-LC-HCC. Data on basic demographic
characteristics were collected such as age, sex, height and weight, as well as common clinical
complete blood count and liver function laboratory parameters and descriptors of the baseline

radiological abdominal imaging.



A diagnosis of cirrhosis was based on the results of histological examination and/or
elastography: liver stiffness was above 14 kPa. Severity of cirrhosis was assessed using the
Child-Pugh classification system[14]. HCC was diagnosed histologically or by the detection
of consistent findings using at least two imaging techniques from among US, CT, or MRI
according to recommendations of Western guidelines[15,16]. Vascular invasion by tumor
was assessed by US, dynamic CT and angiography. HCC characteristics included the
number of tumor nodules; the maximum tumor diameter and presence or absence of

macroscopic portalvenous invasion.

Hepatitis C virus infection was detected by enzyme linked immunosorbent assay (ELISA).
Allpatients were positive for HCV RNA by a quantitative polymerase chain reaction assay.
Other baseline laboratory investigations such as CBC (complate blood count), parameters,
liver function tests, including serum total bilirubin, ALT, AST, GGT, ALKP, AFP and serum

albumin levels, and serum creatinine levels were also measured.

A complete history was obtained, and a physical examination was carried out for all
patients. After the initial treatment for HCV, patients with HCV-LC without HCC
were scheduled to be monitored regularly at least every 3-6 months via clinical
examinations, serum liver function tests, AFP and US. CT or/and MRI were performed in

patients with suspected HCC based on tumor markers and/or US.
Statistical:

Analysis was performed with the Statistical Package for Social Sciencesversion 20.0 software
(SPSS Inc., Chicago, IL, USA). Patients in both groups were followed until they died
and were censored at the time of their last clinic visit. The patient who underwent liver
transplantation was followed up until the day of transplantation, which was handled in the
same way as the day of death. Categorical data such as gender were presented as frequency
and percentage. Quantitative data such as age and laboratory investigations among HCV-
cirrhosis and HCV-LC-HCC groups were compared by using student t-test. A P value of
0.05 or less was considered statistically significant.

Results



The study included 40 patients with HCV-related cirrhosis and 42 patients with HCV-related
cirrhosis plus HCC. The median age of the patients with HCV-LC without HCC was 54
years (range of 40—78 years), and that of patients with HCV-LC-HCC was 60 years (range of
44-81 years). The HCV-LC-HCC group were predominantly males (71.4%).

Liver and inflammatory tests in cirrhosis versus cirrhosis plus HCC patients.

Table 1 shows a comparison of medians of laboratory parameters between HCV-LC without
HCC and HCV-LC-HCC patients. Using the student’s t-test, we found that neutrophil counts,
NLR, PLR, GLR, as well as serum levels of albumin, ALKP and AFP were statistically
significantly different in the HCV-LC-HCC group (p<0.05) as compared with HCV-LC
without HCC group.

Serum AFP levels.

Serum AFP levels, tumor-associated PVT and MTD are amongst the most-studied
aggressiveness factors for HCC behavior. They were then examined individually (Tables 2, 3
and 4). Fourteen (33.3%) patients had AFP values of < 100 IU/ml, eight (19.1%) patients had
very high AFP levels (>1000 1U/ml) and the remaining 26.2% of patients had intermediate
AFP levels. The clinical characteristics of patients with high versus low AFP levels were then
compared (Table 2). Significant differences were found in blood WBC and neutrophil levels,
as well as for levels of total bilirubin, aloumin and ALKP. There were also large differences
in levels of CRP, although it did not achieve statistical significance. Interestingly, the low
AFP group had 7.1% of patients having PVT and the high AFP group had 62.1% of patients
with PVT (p= 0.059).

Incidence of PVT and PVT patient characteristics.

PVT was then examined and 35.7% of HCC cases were PVT positive. PVT positive and
negative patients were then compared (Table 3). PVT positive patients had much higher
levels of serum total bilirubin, ALKP, AFP, as well as MTD, in comparison to PVT negative
patients, although statistical significance was reached only for ALKP and AFP levels. All the
other parameters of Table 1 were also examined, but no differences between the 2 groups

were found.

Incidence of MTD and clinical differences in small and large MTD patients.



Maximum tumor diameter (MTD) was next evaluated. Only 48.1% of patients had tumors
<5cm MTD and the remainder (51.8%) had larger tumors, reflecting an advanced stage of
most of our patients (69.1%). The large and small MTD groups were then compared (Table
4) and much higher levels of serum AFP were found, as well as percent of patients with PVT,
in the large size tumor patients (no PVT in small MTD group). All the other parameters of

Table 1 were additionally examined, but no differences between the 2 groups were found.

Discussion

In this study the comparison of clinical and laboratory parameters between HCV-LC patients
with and without HCC revealed the following: 1) HCC is more common in elderly men; 2).
NLR, PLR, GLR, ALKP and AFP levels are significantly increased and albumin level is
decreased in HCC patients; 3). the ALKP levels are high and AFP levels are very high in

patients with portal venous thrombosis and presence of large (=5 cm) tumors.

Chronic HCV infection is the most common underlying liver disease among patients with
HCC. Several factors may be responsible for the development of HCC, but viral hepatitis
(HBV and HCV) predominate[17,18].

Several sociodemographic characteristics have been associated with HCC, particularly in
patients with cirrhosis. In our study, the age of HCV-related HCC patients prevailed over the
age of HCV-related cirrhosis. Our results are consistent with those of previous
studies[19,20]and are based on the duration of development and progression of cirrhosis and
HCC. In addition, HCC is predominant among men (male to female ratio 2-3:1), which is
likely due to differences in sex hormones[21]. This fact is also observed in our study; thus,

this ratio was also 2.5:1.

One of the traditional predictors of HCC is AFP, which is a fetal component protein produced
by the liver[22]. But it is not accurate enough for screening and diagnosing of HCC. Thus, in
our study, 33.3% of patients with HCC had AFP levels < 100 IU/ml, and 19.1% patients had
very high AFP levels (>1000 IU/ml), which indicates a more aggressive subclass of
HCC[21,22].

Some studies have indicated an association between inflammation and tumor

malignancy[23]. Systemic inflammatory markers, such as NLR, PLR and GLR, can be



predictors of HCC development[23]and of poor prognosis. In this study we confirmed that

the NLR, PLR and GLR are statistically significantly increased in the HCC patients.

We also focused on the descriptive statistics of 2 important HCC biology indices, namely
MTD and PVT. PVT is the most frequent form of macrovascular invasion that occurs in
44.0% — 62.2% of HCC patients[24]. The development of PVT in HCC is observed at the
advanced stage of the disease with large tumor sizes. This fact also negatively affects the
prognosis of the disease. We show that most of our cases are advanced (>50% had MTD
>5cm) and that they have a large percentage of patients with PVT. Also 62.1% of patients
with PVT had high levels AFP and significantly higher ALKP levels, as noted by others [25].

This study has several limitations. The first is the small number of patients. Secondly, the
dynamics of the investigated laboratory parameters have not been clarified. We believe that

there is a need for extensive and multi-center research in this field in the future
Conclusion

Elderly age, male sex, increased levels of NLR, PLR, GLR, ALKP, AFP and decreased level
albumin in HCV-related cirrhosis increase the risk of HCC, as well very high level of AFP
(>1000 1U/ml) increase suspicion of portal vein thrombosis and presence of large (>5 cm)
tumors. Consideration of these indicators in routine monitoring may be useful in early

diagnosis and treatment of HCC in HCV-related cirrhosis.
Main points

e Elderly age and male sex increase the risk of HCC in HCV-LC.

e Increased levels of NLR, PLR, GLR, ALKP, AFP and decreased level of albumin
increase the probabilityof HCC in HCV-LC.

e High AFP level raises a suspicion of portal vein thrombosis and presence of large
tumors.

e Conflict of Interest Statement

e The authors declare no conflict of interest. All authors have read and agree with the

contents of this paper

¢ Funding: none



e Strobe statement: The authors have read the STROBE statement — checklist of items,
and the manuscript was prepared according to the STROBE statement- checklist of

items.

e Ethical Approval and Consent

e This work complies with the guidelines of the World Medical Association,
Declaration of Helsinki. This work was approved by our institution’s IRB as
documented in the methods section.All patients gave their written informed consent to

participate in this study examining the natural history of their disease.

References

1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer statistics. CA
Cancer J Clin 2011; 61: 69-90 [PMID: 21296855 DOI: 10.3322/caac.20107].

2. Maluccio M, Covey A. Recent progress in understanding, diagnosing, and treating
hepatocellular carcinoma. CA Can- cer J Clin 2012; 62: 394-399 [PMID: 23070690 DOI:
10.3322/ caac.21161].

3. Hepatitis C factsheet. World Health Organization. Updated April 2014.
http://www.who.int/mediacentre/ factsheets/fs164/en/.

4. Kanwal, F. et al. Risk of hepatocellular cancer in HCV patients treated with direct- acting
antiviral agents. Gastroenterology 153, 996-1005.e1 (2017).

5. loannou, G. N. et al. Increased risk for hepatocellular carcinoma persists up to 10 years
after HCV eradication in patients with baseline cirrhosis or high FIB-4 scores.
Gastroenterology 157, 1264-1278.e4 (2019).

6. Llovet, J. M. & Villanueva, A. Effect of HCV clearance with direct- acting antiviral
agents on HCC. Nat. Rev. Gastroenterol. Hepatol. 13, 561-562 (2016).

7. Kikuchi LO, Paranagua-Vezozzo DC, Chagas AL, et al. Nodule less than 20mm and
vascular invasion are predictors of survival in small hepatocellular carcinoma. J Clin
Gastroenterol 2009;43:191-5.



10.

11.

12.

13.

14.

15.

16.

17.

Xu K, Meng XY, Wu JW, Shen B, Shi YC, Wei Q. Diagnostic value of serum gamma-
glutamyl transferase isoenzyme for hepatocellular carcinoma: a 10-year study. Am J
Gastroenterol 1992; 87: 991-995 [PMID: 1353662].

Witjes CD, Polak WG, Verhoef C, Eskens FA, Dwarkasing RS, Verheij J, de Man RA,
ljzermans JN. Increased alpha-feto- protein serum level is predictive for survival and
recurrence of hepatocellular carcinoma in non-cirrhotic livers. Dig Surg 2012; 29: 522-528
[PMID: 23548745 DOI: 10.1159/000348669].

Shim JH, Yoon DL, Han S, Lee YJ, Lee SG, Kim KM, Lim YS, Lee HC, Chung YH, Lee
YS. Is serum alpha-fetoprotein useful for predicting recurrence and mortality specific to
hepatocellular carcinoma after hepatectomy? A test based on propensity scores and
competing risks analysis. Ann Surg Oncol 2012; 19: 3687-3696 [PMID: 22644512 DOI:
10.1245/ s10434-012-2416-1].

Zhao Y, Si G, Zhu F, Hui J, Cai S. 2017; Prognostic role of platelet to lymphocyte ratio in
hepatocellular carcinoma: a systematic review and meta-analysis. Oncotarget. 8:22854—
22862. [PubMed: 28206965].

Li X, Chen ZH, Xing YF, Wang TT, Wu DH. 2015; Platelet-to-lymphocyte ratio acts as a
prognostic factor for patients with advanced hepatocellular carcinoma. Tumour Biol.
36:2263— 2269. [PubMed: 25409616].

Chen K, Zhan MX, Hu BS, Li Y. 2018; Combination of the neutrophil to lymphocyte ratio
and the platelet to lymphocyte ratio as a useful predictor for recurrence following
radiofrequency ablation of hepatocellular carcinoma. Oncol Lett. 15:315-323. [PubMed:
29285194].

Arrieta O, Cacho B, Morales-Espinosa D, et al. The progressive elevation of alpha-
fetoprotein for the diagnosis of hepatocellular carcinoma in patients with liver cirrhosis.
BMC Cancer 2007;7:28

Villanueva A, Minguez B, Forner A, et al. Hepatocellular carcinoma: novel molecular
approaches for diagnosis, prognosis, and therapy. Annu Rev Med 2010;61:317-28.
Templeton AJ, McNamara MG, Seruga B, Vera-Badillo FE, Aneja P, Ocana A,
Leibowitz-Amit R, Sonpavde G, Knox JJ, Tran B, Tannock IF, Amir E: Prognostic role of
neutrophil-to-lymphocyte ratio in solid tumors: a systematic review and meta-analysis. J
Natl Cancer Ins 2014;106:djul24.

European Association for the Study of the Liver. EASL clinical practice guidelines:

management of hepatocellular carcinoma. J. Hepatol. 69, 182-236 (2018).



18.

19.

20.

21.

22.

23.

24,

25.

Marrero, J. A. et al. Diagnosis, staging, and management of hepatocellular carcinoma:
2018 practice guidance by the American Association for the Study of Liver Diseases.
Hepatology 68, 723-750 (2018).

Hiotis SP, Rahbari NN, Villanueva GA, et al (2012). Hepatitis B vs. hepatitis C infection
on viral hepatitis-associated hepatocellular carcinoma. BMC Gastroenterol.

Tanizaki H, Ryu M, Kinoshita T, et al (1997). Comparison of clinical features and survival
in patients with hepatitis B and C virus-related hepatocellular carcinoma. Jpn J Clin
Oncol.

Bray, F. et al. Global cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA. Cancer J. Clin. 68, 394-424
(2018).

Aoyagi Y, Suzuki Y, Igarashi K, et al. Carbohydrate structures of human alpha-fetoprotein
of patients with hepatocellular carcinoma: presence of fucosylated and non-fucosylated
triantennary glycans Br J Cancer 1993;67:486-92.

Wang D, Wu M, Feng FZ, Huang HF, Yang JX, Shen K, Xiang Y: Pretreatment
neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios do not predict survival in
patients with cervical cancer treated with neoadjuvant chemotherapy and radical
hysterectomy. Chinese Med J 2013;126:1464-1468.

Zhang ZM, Lai EC, Zhang C, Yu HW, Liu Z, Wan BJ, et al.. The Strategies for Treating
Primary Hepatocellular Carcinoma With Portal Vein Tumor Thrombus. Int J Surg
(London  England) (2015) 20:8-16.  doi: 10.1016/}.ijsu.2015.05.009  [PubMed]
[CrossRef] [Google Scholar].

Akkiz H, Carr Bl, Kuran S, Karaogullanndan U, Uskudar O, Tokmak S et al. Macroscopic
portal vein thrombosis in HCC patients. Can J Gastrroenterol Hepatol. 2018; 2018:
32120185

Table 1. Laboratory data of HCV-LC versus HCV-LC-HCC patients.

Laboratory variables | HCV +cirrhosis | HCV-LC+HCC | Pvalue |
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NE# (2.1-6.1) x 103/uL 3.1 3.03 0.009
LY# (1.3-3.5) x 10%/uL 1.6 0.76 0.121
NLR 2 3.3 0.005
PLR 68.9 131.7 0.010
GLR 47.5 124.9 0.002
GPR 0.83 1.11 0.454
Alb/CRP 0.98 0.35 0.173
CRP (1-10) mg/L 3.7 8.64 0.409
WBC (4.3-10.3)x 10°/uL 5.9 5.8 0.473
Hgb (13.6-17.2) g/L 13 12.2 0.311
Platelets(150-400) x 10%/uL 112 128 0.429
T.Bil. (0.5-1.2) mg/dL 1.08 1.6 0.465
Albumin (3.4-4.8) g/dL 4.01 3.45 0.009
CRE (0.72-1.25) mg/dL 0.76 0.84 0.120
AST (0-34) U/L 53 51 0.609
ALT (0-55) U/L 42 39 0.505
GGT (9-64) U/L 75 125 0.132
ALKP (40-150) U/L 105 146 0.023
AFP (0-8) IU/mL 45 211 0.019

HCV — hepatitis C virus; LC — liver cirrhosis; HCC — Hepatocellular carcinoma; NE —
neutrophils; LY — lymphocytes; NLR — neutrophil-to-lymphocyte ratio; PLR — platelet-to-
lymphocyte ratio; GLR —gamma-glutamyl transpeptidase-tolymphocyte ratio; GPR —
gamma-glutamyl transpeptidase-to-platelet ratio; Alb — albumin; CRP — C-reactive protein;
WBC — White blood cells; Hgb — Hemoglobin; T.Bil. — total bilirubin; CRE — creatinine;
AST — aspartate aminotransferase; ALT — alanine aminotransferase; GGT — gamma-

glutamyl transferase; ALKP — alkaline phosphatase; AFP — alpha fetoprotein.

Table 2. Comparison of low AFP (<100) with high AFP (>100) patients.

Laboratory variables AFP <1001U/mL AFP >1001U/mL P value
NE# (2.1-6.1) x 10%/uL 2.4 7.0 0.028
LY# (1.3-3.5) x 10%/uL 0.7 2.54 0.064
CRP (1-10) mg/L 4.5 50 1.042
WBC (4.3-10.3) x 10°/uL 5.6 11.4 0.004
Hgb (13.6-17.2) g/L 12.1 12.2 0.543
Platelets (150-400) x 10%/uL 113 225 0.103
PT-INR (0.8-1.2) 1.17 1.32 0.300
T.Bil. (0.5-1.2) mg/dL 0.69 2.1 0.026
Albumin (3.4-4.8) g/dL 3.7 3.0 0.023
AST (0-34) U/L 51 102 0.170
ALT (0-55) U/L 39 67 0.362
GGT (9-64) U/L 108 227 0.619
ALKP (40-150) U/L 140 282 0.020




MTD (mm) 40 65 0.282
PVT 1(7.1%) 5 (62.5%) 0.059
Multifocality 9 (60%) 13 (68.4%) 0.222

AFP — alpha fetoprotein; NE — neutrophils; LY — lymphocytes; CRP — C-reactive protein;
WBC — White blood cells; Hgb — Hemoglobin; PT-INR — prothrombin time-international
normalized ratio; T.Bil. — total bilirubin; AST — aspartate aminotransferase; ALT — alanine
aminotransferase; GGT — gamma-glutamyl transferase; ALKP — alkaline phosphatase; MTD

— maximum tumor diameter; PVT — Portal vein thrombosis.

Table 3. Comparison of PVT positive and PVT negative patients.

Laboratory variables PVT - PVT + P value
T.Bil. (0.5-1.2) mg/dL 0.73 2.05 0.776
ALKP (/40-150) U/L 133 300 0.010
AFP (0-8) IU/mL 64 1500 0.069
MTD (mm) 42 70 0.070
Multifocality 11 (40.7%) 5 (33.3%) 0.703

PVT — Portal vein thrombosis; T.Bil. — total bilirubin; ALKP — alkaline phosphatase; AFP —

alpha fetoprotein;MTD — maximum tumor diameter.

Table 4. Comparison of small (<50mm MTD) with large (>50mm MTD) patients.

Significant parameters MTD <50 MTD >50 P value
T.Bil. (0.5 - 1.2) mg/dL 0.73 2.05 0.055
Albumin (3.4 — 4.8) g/dL 3.35 3.50 0.578
AFP (0 - 8) IU/mL 61 511 0.040
PVT 0 8 (57.1%) 0.017
Multifocality 6 (46.2%) 5 (35.7%) 0.659

MTD — maximum tumor diameter; T.Bil. — total bilirubin;AFP — alpha fetoprotein;PVT —

Portal vein thrombosis.

Abbreviations:

AFP — alpha fetoprotein; ALKP — alkaline phosphatase; ALT — alanine aminotransferase;
AST - aspartate aminotransferase; CBC - complate blood count; CRE — creatinine; CRP —
C-reactive protein; CT — computed tomography; GGT — gamma-glutamyl transferase; GLR
—gamma-glutamyl  transpeptidase-tolymphocyte  ratio; GPR -  gamma-glutamyl

transpeptidase-to-platelet ratio; HBV —hepatitis B virus; HCC — Hepatocellular carcinoma;



HCV - hepatitis C virus; HCV-LC — hepatitis C virus related cirrhosis; HCV-LC-HCC-
hepatitis C virus related cirrhosis plus HCC; Hgb — Hemoglobin; kPa — kilopascal; LC —
liver cirrhosis; LY — lymphocytes; MRI — magnetic resonance imaging; MTD — maximum
tumor diameter; NE — neutrophils; NLR — neutrophil-to-lymphocyte ratio; PLR — platelet-to-
lymphocyte ratio; PVT — Portal vein thrombosis; RNA — Ribonucleic acid; T.Bil. — total
bilirubin; US — ultrasound; WBC — White blood cells.



