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The Effect of HCV-RNA, HCV-Genotype 1b, and Anti-HCV
Positivity on Laboratory Parameters

HCV-RNA, HCV-Genotip 1b ve Anti-HCV Pozitifliginin Laboratuvar Parametrelerine
Etkisi
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ABSTRACT

Objectives: \We aimed to compare the effect of hepatitis C virus
(HCV)-RNA, HCV-genotype 1b, and anti-HCV positivity on laboratory
parameters in our study.

Materials and Methods: HCV-RNA and anti-HCV tests were
analyzed from 500 patients and the HCV genotyping test was
applied to 100 patients between January 2018 and September
2020. Hemoglobin, white blood cell, platelet (PLT), mean platelet
volume (MPV), platelet distribution width, the volume of platelet
of total blood volume-plateletcrit, mean corpuscular volume,
red cell distribution width, alpha-fetoprotein (AFP), aspartate
aminotransferase (AST), alanine aminotransferase (ALT), alkaline
phosphatase (ALP), gamma-glutamy! transferase (GGT), albumin,
prothrombin time, partial thromboplastin time (PTT), International
Normalized Ratio values were analyzed simultaneously.

Results: Age, AFP levels, AST, ALT, GGT, ALP PTT, and MPV values
were detected to be significantly higher in HCV-RNA positive
patients than in HCV-RNA negative patients. Anti-HCV titer, PLT,
and albumin values were found to be lower in HCV-RNA positive
patients compared with HCV-RNA negative patients. HCV-RNA,
AST, ALP and GGT values were higher in anti-HCV positive patients
compared to anti-HCV negative patients. Albumin values were lower
in anti-HCV positive patients than in anti-HCV negative patients. The
average age of patients with HCV-genotype 1b was determined to
be higher than that of patients with non-HCV-genotype 1b.
Conclusion: HCV-RNA is the most important specific biomarker
that affects other non-specific parameters used to evaluate HCV
infection. The detection of genotype 1b in patients with HCV
infection may be guiding in the treatment of older patients than
non-genotype 1b.
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0z

Amag: Calismamizda hepatit C viris (HCV)-RNA, HCV-genotip
1b ve anti-HCV pozitifliginin laboratuvar parametrelerine etkisini
karsilastirmayi amacladik.

Gerec ve Yontemler: Calismamiza Ocak 2018-Eylll 2020 tarihleri
arasinda hastanemize basvurup HCV-RNA, anti-HCV testleri yapilan
500 hasta ve HCV genotiplendirme testi yapilan 100 hasta dahil
edildi. Hastalarin es zamanli alinan kanlarindan hemoglobin, beyaz
kan hicresi, trombosit sayisi (PLT), ortalama trombosit hacmi (MPV),
trombosit dagilim genisligi, kandaki trombosit orani, ortalama hticresel
hacim, kirmizi hiicre dagilim genisligi, alfa-fetoprotein (AFP), aspartat
aminotransferaz (AST), alanin aminotransferaz (ALT), alkalen fosfataz
(ALP), gama-glutamil transferaz (GGT), alblmin, protrombin zamani,
parsiyel tromboplastin zamani (PTT), Uluslararasi Normallestiriimis
Oran degerleri es zamanli, retrospektif olarak incelendi.

Bulgular: HCV-RNA pozitif hastalarda HCV-RNA negatif hastalara
gore, yas, AFR AST, ALT, GGT, ALR PTT ve MPV degerleri anlamli
ylksek saptandi (p<0.01). HCV-RNA pozitif hastalarda HCV-RNA
negatif hastalara gore, anti-HCV titresi, PLT ve albimin degerleri
distk bulundu. Anti-HCV pozitif hastalarda anti-HCV negatif hastalara
gore, HCV-RNA, AST, ALP ve GGT degerleri yiksek saptandi. Anti-
HCV pozitif hastalarda, anti-HCV negatif hastalara gore alblimin
degerleri duslk belirlendi. HCV-genotip 1b saptanan hastalarin yas
ortalamasi, HCV-genotip 1b disindaki genotip saptanan hastalara
gore yiksek belirlendi.

Sonug: HCV-RNA pozitifligi, HCV enfeksiyonunu degerlendirmek icin
kullanilan diger spesifik olmayan parametreleri etkileyen en énemli
spesifik biyobelirtectir. HCV enfeksiyonu olan hastalarda genotip
1b'nin saptanmasi, genotip 1b olmayanlara gére daha yasli hastalarin
tedavisinde yol gosterici olabilir.
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Introduction

It is estimated that 71 million people worldwide are infected
with the hepatitis C virus (HCV) (1,2). Acute HCV infection usually
has an asymptomatic course and, if left untreated, becomes
chronic and progresses to clinical conditions up to cirrhosis and
hepatocellular cancer. The diagnosis of HCV infection is primarily
based on an anti-HCV test that provides the detection of the HCV
antibody. Anti-HCV tests may not be sufficient for the diagnosis
of acute HCV infection because of the window period. Also, the
establishment of false positivity and HCV-RNA negativity in low
anti-HCV positive titrations may result in delays in the diagnosis
and treatment of HCV infection (3). The polymerase chain reaction
(PCR) test is based on viral RNA detection and is used more
advantageously in the diagnosis of acute HCV infection, where
serological tests are negative or false positivity should be evaluated
with serological tests (4). The HCV-RNA test is used for scanning
and diagnostic purposes, verification, monitoring, and treatment
of active HCV infection. Another test used in HCV infection
allows HCV genotyping testing to determine HCV subtypes and
allows treatment response and disease prognosis to be evaluated
(5,6,7). Different HCV genotypes show characteristic distributions
in different parts of the world. Genotype 1 (subtype 1b) has the
highest global prevalence (8,9,10,11). The persistence treatment of
genotype 1b is more difficult than other genotypes, and therefore
the requirement for HCV genotyping has been highlighted in
many studies (12,13,14). In addition, non-specific biochemical and
hematological parameters related to liver function are evaluated in
the diagnosis and follow-up of HCV infection (15). Early diagnosis
and effective management of HCV infection can prevent the
progression of the disease (16,17).

In our study, we aimed to compare the effect of HCV-RNA,
HCV-genotype 1b, and anti-HCV positivity on laboratory parameters.

Materials and Methods

Our study was conducted at University of Health Sciences
Turkey, Bursa Yiiksek Ihtisas Training and Research Hospital,
which serves the South Marmara region with a population of
approximately 5 million. The study protocol was approved by the
Ethics Committee of University of Health Sciences Turkey, Bursa
Yiiksek Ihtisas Training and Research Hospital (approval number:
2011-KAEK-25 2022/01-15, sate: 26.01.2022).

HCV-RNA and anti-HCV tests were analyzed from 500 patients
and the HCV genotyping test was retrospectively applied to 100
patients between January 2018 and September 2020 hemoglobin
(HGB), white blood cell (WBC), platelet (PLT), mean platelet volume
(MPV), platelet distribution width (PDW), the volume of platelet of
total blood volume-plateletcrit (PCT), mean corpuscular volume
(MCV), red cell distribution width (RDW), alpha-fetoprotein (AFP),
aspartate aminotransferase (AST), alanine aminotransferase (ALT),
gamma glutamyl transferase (GGT), albumin, prothrombin time (PT),
partial thromboplastin time (PTT), International Normalized Ratio
(INR) values were analyzed simultaneously and retrospectively.

The anti-HCV test was performed in a fully automated COBAS

€601 (Roche, Germany) device with the chemiluminescent method
in the ELISA laboratory of our hospital. HCV-RNA and HCV

genotyping tests were conducted at our hospital PCR laboratory.
The HCV-RNA extraction was done in a Qiasympony RGQ
(Qiagen, Germany) device with the fully automated system. HCV-
RNA amplification was performed in a Rotor-Gene Q (Qiagen,
Germany) device with the real-time PCR method. RNA extraction
for HCV genotyping was performed in a Qiasympony RGQ
(Qiagen, Germany) device with the fully automated system. The
HCV genotyping assay was manually performed using the Qiagen
HCV genotyping kit. HGB, WBC, PLT, MPV, PDW, PCT, MCV
and RDW values were analyzed with the Hematology Analyzer
(Mindray, BC-6000, China) device in the Hematology Laboratory
of our hospital. AFP AST, ALT, ALP GGT, and albumin levels were
studied with COBAS 8000 (Roche, Germany) in the Biochemistry
Laboratory of our hospital. PT, PTT, and INR tests were performed
with a SYSMEX C55160 (Siemens, Germany) device in the
Biochemistry Laboratory of our hospital.

Statistical Analysis

Data were expressed as frequency or related percent values.
Normality analyzes were performed for data (n>50) with the
Kolmogorov-Smirnov test. A comparison of the two groups
was done with the Independent sample t-test for normally
distributed parameters and the Mann-Whitney U test for non-
normally distributed parameters. Comparison of more than two
groups was done with Kruskal-Wallis tests for non-normally
distributed parameters. Data were analyzed using SPSS Statistics
for Windows, version 23.0 (IBM SPSS Statistics for Windows,
version 23.0. Armonk, NY: IBM Corp). P<0.05 and p<0.01 were
accepted as statistically significant.

Results

Biomarkers of patients were compared according to HCV-RNA
positivity in Table 1. Age, AFP levels (p<0.05, p<0.05), and AST,
ALT, GGT, ALR PTT, and MPV values (p<0.01) were detected to be
significantly higher in HCV-RNA positive patients than in HCV-RNA
negative patients. Anti-HCV titer, PLT, and albumin values were
found to be lower in HCV-RNA positive patients compared to HCV-
RNA negative patients (p<0.05) (p<0.01) (p<0.01). There was no
significant difference in the WBC, HGB, MCV, RDW, PT, INR, PDW,
and PCT values of the patients according to HCV-RNA positivity.

Comparison of biomarkers of patients according to anti-HCV
positivity is shown in Table 2. HCV-RNA, AST, ALR and GGT values
were higher in anti-HCV positive patients compared to anti-HCV
negative patients (p<0.05) (p<0.05) (p<0.01) (p<0.05). Albumin
values were lower in anti-HCV positive patients than in anti-HCV
negative patients (p<0.05). There was no significant difference in
age, WBC, HGB, PLT, MCV, RDW, AFR ALT, PT, PTT, INR, MPV, PDW
and PCT values according to anti-HCV positivity.

Comparison of biomarkers of patients with genotype 1b and
genotypes other than HCV-genotype 1b detected is shown in
Table 3. The average age of patients with HCV-genotype 1b was
determined to be higher than that of patients with non-HCV-
genotype 1b (p<0.01). HCV-RNA, anti-HCV titer, WBC, HGB,
PLT, MCV, RDW, AFR AST, ALT, ALR GGT, albumin, PT, PTT, INR,
MPV, PDW, and PCT values showed no significant difference in
patients with HCV-genotype 1b according to genotypes other HCV-
genotype 1b detected.
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Discussion

Accurate determination of the presence of HCV infection
and advanced description of the HCV with HCV-genotyping is
essential for effective treatment (18). According to our study,
there was no significant difference between HCV genotyping
and HCV-RNA values, anti-HCV titration, and biochemical and
hematological parameters, although the average age of patients
was higher with genotype 1b than patients with non-genotype 1b
genotype. According to studies, the effect of the HCV genotype on
biochemical biomarkers is contradictory. In some studies, there is
no relationship between viral genotypes and biomarkers, whereas
in some studies, AST, ALT, and ALP values were higher in patients
with genotype 1 (12). In addition, some studies showed that
high viral load was associated with HCV genotype 1 or found no
association with HCV genotype (8).

The HCV-RNA test must be studied for anti-HCV positive
patients, and the genotype test should be studied for HCV-RNA
positives, but the combined use of HCV-RNA and genotyping
tests together to evaluate HCV infection has remained only 50%
in the last 10 years in Turkey (19). Although some studies showed

that anti-HCV antibody titration can be used to determine HCV
viremia and indicates a positive correlation with HCV-RNA, some
studies showed the opposite (2,20,21). According to our study, the
detection of HCV-RNA and genotype 1b positivity without higher
anti-HCV levels shows that HCV-RNA values are more valuable than
anti-HCV values in assessing HCV acute infection and activation.

Hypoalbuminemia has been reported as an important prognostic
factor in HCV infection (22,23). In our study, the determination of
lower albumin values in patients with anti-HCV-positive and HCV-
RNA-positive that the albumin values guide the evaluation of the
prognosis of HCV infection in HCV-RNA- and anti-HCV -positive
HCV patients regardless of genotype.

HCV viral load was found to be associated with lower
PLT values, and the HCV-RNA viral load was identified as
a biomarker of disease prognosis and treatment response
(15,24,25). According to our study, the detection of lower PLT
values in HCV-RNA positive patients shows that lower PLT values
can provide information on disease behavior, regardless of anti-
HCV and genotyping in HCV-RNA-positive patients.

MPV, which shows PLT function and activation, was
associated with advanced fibrosis and disease severity in patients

Table 1. Comparison of biomarkers according to HCV-RNA
positivity Table 2. Comparison of biomarkers of patients according to

HCV-RNA . anti-HCV pOSItIVlty

negative HCV-RNA positive | | Anti-HCV Anti -HCV

Mean = SD Mean = SD negative positive J
Age 51+19 55+19 0.017*" Mean = SD | Mean = SD
HCV-RNA 0 4269331+5640479 | 0.001" Age =18 pe+13 0. 178
Anti-HCV titer | 48.8+52.0 45.9+25.4 0.023"" HCV-RNA 0 1825303+4403095 | 0.008°
WBC 7.6+2.5 8.1+6.2 0.236° Anti-HCV titer 0.3+0.5 49.0+43.0 0.001°
HGB 13.2:1.9 13.5:2.3 0.2820 WBC 7-8£2.9 8.0+5.0 0.916°
PLT 247+81 224+92 0.004>** HGB 12.7+1.8 13.3+2.1 0.328°
MCV 87.1:6.4 87.5:7.0 0.579° PLT 256+84 24288 0.602°
RDW 14.1+1.7 14.2+2.0 0.388b MCV 86.9+4.6 86.9+6.9 0.9842
Alpha- RDW 13.9+1.0 14.2+2.0 0.774°

| 51301 46.5+ ! 023" ]

fetoprotein = g o300 008 Alpha-fetoprotein 2.0+1.1 32.0+248.6 0.109°
AST 34158 67+99 0.001°>*" AST 18+7 51+88 0.012>
ALT 34172 82+162 0.001°>*" ALT 179 56+127 0.076°
ALP 102+133 241+£1070 0.006"" ALP 52+15 139+204 0.001°
GGT 34154 101+181 0.001°>*" GGT 19+9 64+102 0.027°
Albumin 4.5+0.6 4.4+2.8 0.001°*" Albumin 4.8+0.4 4.4+2.4 0.016°
Riij 13.6+2.5 13.6+2.0 0.887¢ PT 14.3+0.8 13.5+2.4 0.421°
PTT 26.3+4.8 27.8+4.9 0.006*"" PTT 28.9+3.2 26.5+5.1 0.266°
INR 1.2+2.0 1.0+0.1 0.345° INR 1.0+0.0 1821147 0.452°
MPV 9.70+1.52 10.08+1.18 0.002°*" MPV 9.78+1.39 9.88+1.41 0.502°
PDW 16.14+1.09 16.06+1.27 0.463° PDW 16.25+0.44 16.06+1.31 0.128°
PCT 0.24+0.13 0.22+0.09 0.089° PCT 0.22+0.07 0.24+0.13 0.060°
2 Independent t-test, ®: Mann-Whitney U test, 'p<0.05 ""p<0.01, HCV: Hepatitis  Independent t-test, . Mann-Whitney U test, HCV: Hepatitis C virus, SD:
C virus, SD: Standard deviation, WBC: White blood cell, HGB: Hemoglobin, PLT: Standard deviation, WBC: White blood cell, HGB: Hemoglobin, PLT: Platelet,
Platelet, MCV: Mean corpuscular volume, RDW: Red cell distribution width, MCV: Mean corpuscular volume, RDW: Red cell distribution width, AST:
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, ALP: Alkaline Aspartate aminotransferase, ALT: Alanine aminotransferase, ALP: Alkaline
phosphatase, GGT. Gamma-glutamy! transferase, PT. Prothrombin time, PTT: phosphatase, GGT. Gamma-glutamy! transferase, PT. Prothrombin time, PTT:
Partial thromboplastin time, INR: International Normalized Ratio, MPV: Mean Partial thromboplastin time, INR: International Normalized Ratio, MPV: Mean
platelet volume, PDW: Platelet distribution width, PCT: Plateletcrit platelet volume, PDW: Platelet distribution width, PCT: Plateletcrit
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Table 3. Comparison of biomarkers of patients with genotype
1b and genotypes other than HCV-genotype 1b detected
Genotypes
HCV-genotype 1b | other than HCV-
genotype 1b p

Mean = SD Mean = SD
Age 61+15 46+18 0.001°
HCV-RNA 3524425+5254788 | 4109971+6109528 0.521°
Anti-HCV titer | 46.9+21.2 41.4+27.7 0.245°
WBC 7.4+2.3 9.1£10.2 0.185°
HGB 13.5+2.1 13.6+1.9 0.901°
PLT 208+70 232+106 0.060°
MCV 88.3+7.2 87.6+6.5 0.488°
RDW 14.0£1.6 14.2+2.8 0.381°
Alphas 69.6397.2 16.3+47.6 0.425°
fetoprotein
AST 62+99 56+78 0.802°
ALT 80+179 61+87 0.479°
ALP 124142 390+1874 0.080°
GGT 81+£99 94+258 0.230°
Albumin 4.6+£3.4 4.3+0.6 0.529°
Riij 13.6+1.9 13.5+2.0 0.706°
PTT 26.8+5.2 27.5+5.0 0.4422
INR 1] B 1.0+0.1 0.963°
MPV 10.20+1.15 10.08+1.23 0.500°
PDW 16.14+0.44 16.16+0.50 0.723°
PCT 0.21+0.07 0.26+0.26 0.102°
# Independent t-test ®: Mann-Whitney U tests, HCV: Hepatitis C virus, SD:
Standard deviation, WBC: White blood cell, HGB: Hemoglobin, PLT: Platelet,
MCV: Mean corpuscular volume, RDW: Red cell distribution width, AST:
Aspartate aminotransferase, ALT: Alanine aminotransferase, ALP: Alkaline
phosphatase, GGT: Gamma-glutamy! transferase, PT. Prothrombin time, PTT:
Partial thromboplastin time, INR: International Normalized Ratio, MPV: Mean
platelet volume, PDW: Platelet distribution width, PCT: Plateletcrit

with chronic hepatitis C (26,27,28,29,30). Our study shows that
higher MPV values in HCV-RNA-positive patients regardless of
anti-HCV and genotype 1b positivity can be a non-invasive guide
in evaluating the severity of liver disease in HCV infection.

Elevated AFP values have been accepted as cautionary
biomarkers for advanced fibrosis, end-stage liver disease, and
hepatocellular cancer in chronic HCV infection (31). Although
higher AFP levels were correlated with lower albumin levels in
studies, its association with genotype 1b and HCV-RNA positivity
is unclear (32,33). In our study, the detection of higher AFP values
in HCV-RNA-positive patients except for anti-HCV and genotype
1b positivity shows that determination of higher AFP values with
HCV-RNA positivity together is more useful in assessing serious
liver damage.

According to studies, higher GGT values, which are a non-
invasive significant marker of advanced severe liver disease in
chronic hepatitis C, can indicate the effectiveness of interferon
therapy (34,35). In our study, the higher GGT values in HCV-
RNA-positive patients, irrespective of anti-HCV and genotype 1b
positivity, illustrate the importance of higher GGT values in HCV-

RNA-positive patients for diagnosis and treatment of advanced
liver disease.

According to the studies conducted, HCV viral load and
higher ALT values are clinically related parameters that indicate
treatment activity, especially in chronic HCV patients (36,37). In
addition, ljaz et al. (38) demonstrated that the evaluation of ALP
levels with viral load independent of the genotype determination
can help to estimate disease progression in patients with
hepatitis C.

Dogan et al. (39) showed that alboumin, AST, ALT, GGT, and
AFP values in compensated cirrhosis patients with genotype 1b
after treatment and ALT, AST, GGT, ALR and AFP values in non-
cirrhosis patients after treatment were significantly changed. In
our study, higher AST, ALT, and GGT values were determined in
anti-HCV and HCV-RNA-positive patients, in addition to higher
ALP values in HCV-RNA-positive patients. According to our study,
higher AST, ALT, and GGT values in HCV-RNA and anti-HCV
positive patients and higher ALP values with HCV-RNA positivity
are the guiding factors for the diagnosis and treatment evaluation
of advanced HCV infection, regardless of genotype 1b positivity.

Study Limitations

The limitations of our study were the inability to evaluate
the clinical data of the patients and the inability to evaluate
the development of hepatocellular cancer and mortality due to
advanced HCV infection.

Conclusion

In conclusion, according to our study, HCV-RNA is the most
important specific biomarker that affects other non-specific
parameters used to evaluate HCV infection. The detection of
genotype 1b in patients with HCV infection may be guiding in the
treatment of older patients than non-genotype 1b.
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