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Changing Trends in the Epidemiology of Delta Virus
Infection

Delta Virtist Enfeksiyonunun Epidemiyolojisinde Degisen Egilimler

® Necati Ormeci'!, ® Hakan Erdem?

1[stanbul Health and Technology University School of Medicine, Department of Gastroenterology, Istanbul, Turkey
2University of Health Sciences Turkey, Guilhane Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Ankara, Turkey

ABSTRACT

Hepatitis delta virus (HDV) infection is an important health and
economic problem worldwide. There are approximately 15 million
patients with HDV worldwide and effects of 5-10% of all hepatitis
B virus (HBV) infections globally. Chronic HDV infection results in
3 times more hepatocellular carcinoma (HCC) and 2 times more
hepatic decompensation in cirrhosis patients compared with
chronic HBV infection. HDV is associated with a higher economic
burden than both HBV and hepatitis C virus (HCV) infection alone.
Unlike HBV, HDV infection progresses to liver cirrhosis in 5 years,
to HCC in 10 years. Risk factors for HDV infection are hepatitis B
surface antigen (HBsAg) positivity, intravenous drug use, multi-
partner sexual behaviors, anti-human immunodeficiency virus
positivity, anti-HCV positivity, men who have sex with men,
healthcare workers, immigrant people moving from high HBV
infection endemic areas, prisoners, hemophiliacs, poor hygienic
conditions, and low economic income. From West to East, HDV
prevalence increased in both patients with chronic active hepatitis
(CAH) and cirrhosis. However, the prevalence of HDV infection
decreased both CAH and cirrhosis after 1995 in Turkey. Amazon
basin, Indian population living in Venezuela, and the Santa Marta
region of Colombia are areas of the highest HDV prevalence.
Due to immigration from high HBV infection endemic areas to
industrialized countries, Delta infection continues stably 5-10 % in
HBsAg carriers. Each HBsAg-positive patient should be checked
for anti-delta antibody to prevent rapid progress of parenchymal
liver diseases.

Keywords: HDV, anti-HDV, cirrhosis, hepatitis, liver
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Hepatit delta viris (HDV) enfeksiyonu tim dinyada 6nemli
bir saglik ve ekonomik sorundur. Dlnya capinda yaklasik 15
milyon HDV hastasi vardir ve klresel olarak tlim hepatit B virls
(HBV) enfeksiyonlarinin %5-10'unu etkilemektedir. Kronik HDV
enfeksiyonu, kronik HBV enfeksiyonuna kiyasla siroz hastalarinda
3 kat daha fazla hepatoselliler kanser (HCC) ve 2 kat daha
fazla karaciger yetmezligine neden olur. HDV hem HBV hem
de HCV enfeksiyonundan daha fazla ekonomik yuke sahiptir.
HDV enfeksiyonu HBV'nin aksine 5 yilda karaciger sirozu, 10
yilda karaciger kanserine ilerleyicidir. HDV enfeksiyonu icin risk
faktorleri; hepatit B ylzey antijeni (HBsAg) pozitifligi, damar ici ilag
kullanimi, cok esli cinsel davranislar, anti-insan bagisiklik eksikligi
virisU (anti-HIV) pozitifligi, anti-HCV pozitifligi, erkeklerle cinsel
iliskiye giren erkekler, saglik calisanlari, yiksek HBV enfeksiyonu
endemik bolgelerden tasinan gocmenler, mahkumlar, hemofili
hastalari, kot hijyen kosullari ve disuk ekonomik gelir dizeyidir.
Bati'dan Dogu'ya, HDV prevalansi hem kronik aktif hepatit
(KAH), hem de siroz hastalarinda artmistir. Ancak Tlrkiye'de
1995 yilindan sonra HDV enfeksiyonu prevalansi hem KAH hem
de siroz icin dlslUs gostermistin. Amazon havzasi, Venezuela'da
yasayan yerli yasam alanlari ve Kolombiya'nin Santa Marta bolgesi
HDV prevalansinin en ytksek oldugu bolgelerdir. Yiksek HBV
enfeksiyonu endemik bdlgelerinden sanayilesmis Ulkelere goc
nedeniyle, HBsAg tasiyicilarinda delta enfeksiyonu %5-10 oraninda
stabil olarak devam etmektedir. Parankimal karaciger hastaliklarinin
hizli ilerlemesini dnlemek icin her HBsAg pozitif hasta anti-delta
antikoru agisindan kontrol edilmelidir.

Anahtar Kelimeler: HDV, anti-HDV, siroz, hepatit, karaciger
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Introduction

Hepatitis delta virus (HDV) infection is an important health
and economic problem all over the world, particularly in endemic
areas such as the Mediterranean, Southern and Eastern Europe,
the Middle East regions and Turkey. It was reported in the United
States of America (USA) that the annual cost of HDV infection
was 23,605$, which was 1.32 times higher and significantly more
expensive than the annual cost of hepatitis B virus (HBV) infection
(1).

HDV: HDV is a small, 36 nm in diameter, defective, negative
single-stranded RNA virus requiring hepatitis B surface antigen
(HBsAg), which allows HDV to enter hepatocytes. The virus was
discovered by Rizzetto (2) in 1977. HDV is wrapped in HBsAg. HBV
outer surface antigens such as large (Pre S1), medium (Pre S2),
and small antigens are peripherally located surface proteins. Small
and large delta antigens and single-stranded HDV-RNA take part
in the central portion. Small HD Ag is essential for initiating viral
replication, while large HD Ag is necessary for the assembly of new
viral particles. Unlike the other RNA viruses, HDV uses host HDV
polymerases for viral replication.

Epidemiology of HDV

HDV genotypes: Up to now, eight genotypes of HDV have
been reported. Genotype 1 is common in Turkey as well as in
North America, Europe, North Africa, Mediterranean countries and
the Middle East. Sequence analysis has shown 82-95% similarity
in patients with genotype 1. However, high genetic diversity was
observed among the isolates, with a mean full-length dissimilarity
score of 13.05% (3,4,5). Genotype 3 causes fulminant hepatitis
and epidemics in East and South American countries (6).

HDV infection: There are approximately 15 million patients
with HDV worldwide. It consists of 5-10.6 % of all HBV infections
globally (7,8). People of the Amazon basin and Indian population
living in Venezuela and the Santa Marta region of Colombia have
long been known to have the highest HDV prevalence in the world
(9). Reservoirs and transmission patterns of HDV infection are by
nature in accordance with HBV infection. Delta prevalence was
initially less than 5% in adults under 30 years of age and when
the patients were over 40, the prevalence was around 20-33% in
1993 (9). Degertekin et al. (10) reported in a meta-analysis that HDV
prevalence was found to be 84.9% in inactive HBsAg carriers, 20%
in patients with chronic active hepatitis (CAH) due to HBV, 32.5% in
patients with liver cirrhosis (LC). However, these prevalence rates
have decreased from 20% to 11% in CAH, from 32% to 24% in
LC patients in the last two decades (10).

Course of HDV infection: Chronic HDV infection is seen mostly
during the 5" decade. It is associated with acute simultaneous
co-infection of HBV and HDV, which results in mostly resolution
of HBV infection but rarely causes severe or fulminant hepatitis;
or superinfection, which is accelerated progressive replication of
HDV and finally causes CAH, LC, hepatocellular carcinoma (HCC),
and death (9). High HDV-RNA levels are commonly associated
with high fibrosis scores, high necro-inflamlmations, high aspartate
transaminase (AST) and alanine transaminase (ALT) levels, and
lower albumin levels (11). When patients with chronic HBV are
infected with HDV, approximately 76% of those patients may

have chronic HDV infection within three years. Chronic HDV
infection results in three-fold more HCC. In addition, it results in
LC in a shorter period, which was observed 10-15% of patients
within two years, in 30% of patients within 3 years. Moreover,
hepatic decompensation was observed 2 times more compared
with chronic HBV infection (1,7,12,13). Overall, HDV infection
progresses to LC in 5 years, to HCC in 10 years (14).

Overall HDV prevalence: HDV prevalence of patients with
acute, chronic, or fulminant hepatitis are 3-10 times more common
compared with HBV seroprevalence (9). In a meta-analysis
assessing 182 studies in 61 countries; the overall HDV prevalence
was found to be 0.98% in HBsAg positives, where the pooled
prevalence was found to be 14.6%. It was 37.6% in patients
using intravenous drugs and 17% in patients with high-risk sexual
behaviors (15). In a recent and large meta-analysis containing
120,293 patients in 282 studies, HDV prevalence was found to be
0.16 in the general population, 4.5% in HBsAg positive patients,
16.4% in patients who were followed by the outpatient liver clinics,
18% in patients with LC, 20% in patients with HCC (16).

Acute HBV infection and HDV

During acute HBV infection, HDV positivity rates were found
to be 8.1% out of 766 patients in Turkey; 4% in Turin, and 91%
in Naples out of 687 patients in Italy, and 0% out of 342 patients
in Japan (10,17,18). In a meta-analysis in Turkey, the overall HDV
positivity rate was 8.8% in 833 patients with acute hepatitis B (10).

Seroprevalence studies

Seropositivity of HBsAg and anti-delta immunoglobulin G (IgG)
was checked in 29,960 volunteer persons from east to west
parts of Turkey. Seropositivity of HBsAg and anti-delta IgG was
found to be 1,805 (6.02%) and 43 (2.39%) out of 1,805 HBsAg
positives; respectively (19). Accordingly, seroprevalence of HBsAg,
anti-hepatitis C virus (anti-HCV), and anti-HDV was searched in
volunteers; 19,250 persons during the years 2004-2006 in Urfa;
and in 2012 individuals between 2007 and 2009 in Bolu. HDV
seroprevalence was found 2.5% in Urfa but 0% in Bolu (20).

Chronic HBV-related liver disease and HDV

1. Data from Turkey

Viral hepatitis is one of the significant public health concerns in
Turkey (21). Chronic HDV infection is endemically seen in countries
where HBsAg positivity is common. It was reported that the
positivity of HBsAg is 4% in a pivotal study in Turkey (22). In several
studies, HDV rates were found between 1.76-6.8% of patients
with HBsAg positive status in izmir and this rate decreased from
5.2% in 2018 to 3.4% in 2019 (10). Similarly, HDV rates varied
between 1.8% and 4.1% in Istanbul during the years between
2012 and 2019 (22,23,24,25,26,27,28,29,30) (Table 1). In East
and Southeast provinces of Turkey, which have lower economic
status, HDV prevalence rates in HBsAg positives were found to be
4-18.7% between 2002 and 2017 (31,32,33,34,35,36,37,38,39,40)
(Table 2). In the central part of Anatolia, the HDV prevalence rate
was reported as 23.9 % in 1986 (41). However, this rate became
stable between 1.9% and 4.2% during the years 2000 and 2013 in
Ankara and Konya (42,43,44,45) (Table 3).
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Table 1. Prevalence of HDV between 2000 and 2018 in the western part of Turkey

References Area Date Patients’ types and numbers HDV prevalence
inci et al. (25) istanbul 2002-2012 HBsAg carriers (n=1,339) 3.4%
Gl Yurtsever et al. (28) izmir 2008-2010 HBsAg carriers (n=913) 6.3%
Ozgeng et al. (29) izmir 2010 HBsAg carriers (n=170) 1.76%
Uzun et al. (30) Izmir 2010-2011 HBsAg carriers (n=88) 3.4%
Eren (48) Izmir 2013-2018 HBsAg carriers (n=968) 6.8%
Tozun et al. (22) istanbul 2015 HBsAg carriers (n=5,460) 2.8%
Yolcu et al. (24) istanbul 2015-2017 HBsAg carriers (n=2,089) 4.1%
Kaya et al. (27) izmir 2018 HBsAg carriers (n=8,250) 5.2%

] A CAH (n=587) 1.8%
Serin and Vatansever (23) Istanbul 2019

LC (n=84) 20%

HDV: Hepatitis delta virus, HBsAg: Hepatitis B surface antigen, CAH: Chronic active hepatitis, LC: Liver cirrhosis

Table 2. Prevalence of HDV in HBsAg carriers and chronic active hepatitis in East and South-East regions of Anatolia between
2002-2017

Authors Location Years Number of patients Prevalence of HDV
HBsAg carriers (n=889) 6%
Celen et al. (31) Diyarbakir 2002-2004
CAH (n=120) 27.5%
Gudiclioglu et al. (32) Van 2003-2004 HBsAg carriers (n=184) 19.5%
Bahcecioglu et al. (33) Elazig 2006-2009 CAH (n=282) 45.5%
Parlak et al. (34) Erzurum 2008-2013 HBsAg carriers (n=2,540) 4.05%
Dogan et al. (35) Agn 2009-2012 HBsAg carriers (n=787) (7:/)" anti-HDV G2 G
Dulger et al. (36) Van 2012-2014 HBsAg carriers (n=3,352) :igmz;rba” area; 12.5% in
Ayaz and Sari (37) Gaziantep 2012-2017 HBsAg carriers (n=5,471) 4.44%
Mese et al. (38) Diyarbakir 2014 :Eﬁgg/g;g(‘;)%fs in blood donors 6.98%
Sahin et al. (39) Elazig 2016-2017 HBsAg carriers (n=554) 9.6%
Eser-Karlidag (40) Elazig 2017-2019 CAH (n=455) 8.8%

HDV: Hepatitis delta virus, HBsAg: Hepatitis B surface antigen, CAH: Chronic active hepatitis

Table 3. Prevalence of HDV in central part of the Anatolia

Authors Location Years Number of patients Prevalence of HDV
Acute HBV (n=237) 13.1%
. CAH (n=165) 32.7%
Balik et al. (41) Ankara 1986-1988 - :
Hemodialysis (n=12) 41.7%
Poly-transfusion (n=45) 46.7%
Korkmaz et al. (44) Eskisehir 2012-2013 HBsAg carriers (n=547) 1%
Overall (n=107) 1.9%
i ] HBsAg carriers (n=30) 3.3%
Tirk-Aribas and Tekin (43) Konya 2000-2002
CAH (n=45) 2.2%
Acute HBV (n=32) 0%
Girkan et al. (42) Ankara 2010-2013 HBsAg carriers (n=2,119) 4.2%
Altinbas et al. (45) Ankara 2009-2011 HBsAg carriers (n=348) 2%

HDV: Hepatitis delta virus, HBV: Hepatitis B virus, CAH: Chronic active hepatitis, HBsAg: Hepatitis B surface antigen
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In a meta-analysis, 6,734 patients with CAH and 1,503
patients with LC were investigated in terms of HDV prevalence.
From Western to Eastern Turkey, HDV prevalence increased in
patients with CAH (from 5% to 19.6%) and LC (from 32.1% to
46.3%). However, both CAH (to 12%) and LC decreased to 27%
after 1995 in Turkey (46). The reasons for the decrease in delta
prevalence are the augmented hygienic measures, such as the use
of disposable syringes, the decrease in sexual activity with multi-
partners, the increase in awareness of HDV infection, improving
education and socio-economic levels, and the vaccination of HBV.

In another study, HDV prevalence was found to be 1.56% of
2,314 patients with HBsAg positive status in Samsun, the Northern
part of Anatolia, between 2005 and 2010 (47). In Izmir, located at
the western tip of the country, it was found to be 6.8% among
HBsAg carriers (48).

In a meta-analysis, anti-HDV positivity rates varied widely
between 0.5-16.2% (mean was 4.9%) in 6,613 inactive HBsAg
carriers. It decreased from 5.4% to 2.9%, years from 1991 to
2005. In the same paper, it was reported that HDV positivity in
5,961 patients with CAH-B and in 1,421 patients with LC was
20% and 32%, respectively. These rates increased from west to
east. However, these ratios decreased in the West, Central, and
East Anatolia years between 1980 and 2005. Anti-HDV positivity
in patients with HCC was found 23% of 748 patients, but it varied
widely from east to the west of Anatolia (10).

In another meta-analysis comprising 30 original studies, 6,734
patients with chronic liver diseases (n=5231) and LC (n=1503) were
analyzed in terms of HDV seropositivity. VWWhen it was compared to
anti-HDV seropositivity between east and west parts of Turkey; it
was found that the prevalence of HDV was the lowest (5% and
20%; p<0.0001) in the west and the highest (27% and 46%;
p<0.0001) in the southeast part of Turkey for chronic liver diseases
and LC. However, when it was compared to HDV prevalence; both
west and east, before and after the year of 1995; for chronic liver
diseases and LC, it was reported that HDV prevalence decreased
in both diseases after the year 1995. In conclusion, chronic delta
infection is the most common of Turkey and is responsible for 1/4"
of patients with CAH and 1/2™ of patients with LC in that area (46).

In a study from Elazig located in the eastern part of Turkey,
including the 2006-2009 period, 282 patients with CAH-B were
investigated in terms of anti-delta seropositivity and HDV-RNA, and
liver biopsy was performed. Anti-delta was positive in 128 (45.5%)
patients. HDV-RNA was detected in 56.9% of patients. There was
a close relationship between liver fibrosis stage, ALT levels, and
serum albumin levels. HDV-RNA levels were higher in patients with
high fibrotic stage and elevated ALT levels but low albumin levels.
In patients with chronic HBV, chronic HDV infection and LC were
23.4% and 29.4%, respectively (11).

2. Global Data

In a meta-analysis analyzing 182 articles from 61 countries,
it was reported that the global prevalence of HDV was 0.98.
HDV prevalence was 14.57% in patients with HBsAg positive
status; 37.57% in patients with intravenous drug users; 17.01%
in patients with high-risk sexual behavior (15). In another meta-
analysis, which included 282 studies from 95 countries, it was
reported that the estimated global HDV prevalence among HBsAg-
positives was 4.5%. In the general population, it was 0.16%, and

in patients with LC and HCC were 18% and 20%, respectively
(16).

In a meta-analysis including 332,155 people from 83 countries,
it was reported that pooled HDV prevalence was 0.80 in the
general population. HDV prevalence in HBsAg carriers was 13%
out of 27,1,629 people in 83 countries. It was 26.75% in acute
fulminant hepatitis and 25.77% in LC. HDV infection, which is
highly prevalent in Central Asia, East and South Europe, Central
Latin America, and Central and West Sub-Saharan Africa, was the
leading cause of 19.8% of HCC. First in Asia, primarily in China
(44.41%) and India (56.55%), then in Africa (22.30%) particularly in
Nigeria (38.37%), HDV prevalence were predominant (14).

HDV prevalence was found to be higher than 20% in patients
with HBsAg positivity between 1980 and 1990, and it decreased
to 5-10% after 1990, most particularly due to HBV vaccination
(49).

Buti et al. (50) reported from Spain that HDV prevalence was
1% until 1995. However, it increased to 28% between 1996 and
2008. Recently, HDV prevalence seems stable in West European
countries; 8.5% in England, 8.1% in Italy, 11% in Germany (50).

HDV infection rates vary according to endemic areas, such
as countries with limited resources in Africa, South America,
throughout the Western Pacific (27.7%), Kiribati and Nauru
Islands (84%) as high endemic areas; Mediterranean Basin, Italy
(25%), Taiwan (24.7%) as intermediate endemic areas; North
America, Korea; and cold areas with a low prevalence of HCV, HBV
infection (0.85%) (51,52,53,54,55,56,57,58,59,60,61,62) (Table 4).
The reason for wide differences the prevalence of HDV infection
among all countries is associated with local socio-economic
differences, genotype and virulence differences of HDV, and
genetic differences of ethnic groups (63).

Immigrants and HDV Infection

In a study reported from USA, the overall estimated
prevalence of HBsAg was found to be 0.36% and 3.4% in non-
Hispanic Asian population between 2011 and 2016. However,
the prevalence of HDV was found 42% in HBsAg carriers. HDV
prevalence was 45% in Asian HBsAg-positive adults, while it was
found 39% in HBsAg-positive adults of all other races (64). This
study indicated that HDV seroprevalence was significantly higher
in the United States than previously acknowledged, and it was
disproportionately higher among Asians and persons born outside
the United States.

HDV prevalence increased from 4.1% t0 6.2% (p<0.06) among
1,307 HBsAg carriers in Dusseldorf between 1989 and 2008.
Similarly, HDV prevalence increased from 32.1% to 46.2% in the
former Soviet Union and from 0 to 17.2% in Africa. Seemingly, the
reason for this increase is immigrants from high endemic areas of
HBsAg carriers (49).

HDV prevalence in Italy was found to be 6.4% in native ltalian
and 26.4% in non-native ltalian population in 2019 (58). Manesis
et al. (62) reported that HDV prevalence was found 4.7% among
4,673 persons in Greece. However, this ratio was 2.8% in Greek
people compared to 7.5% non-Greek immigrants (62). Hence,
immigration seems to be a great facilitator for HDV spread in the
community.
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Use of Blood and Blood Products and HDV

Delta prevalence in patients with hemophilia and poly-
transfused carriers was found to be significantly higher than in
non-poly-transfused HBsAg carriers. In a multicentric study, HDV
prevalence was found 50% in ltaly, 48% of 273 patients with
hemophilia in Maryland (65). HDV prevalence was found 6.98% of
6200 blood donors in Diyarbakir (38). This rate was found 3.8% in

America (7).

HIV and HDV Co-infection

There was a close relationship among HDV, human
immunodeficiency virus (HIV), and intravenous drug users (66).
HDV infection predisposes co-infections such as HDV/HBV/HCV
or HBV/HDV/HIV or HBV/HDV/hepatitis E virus (HEV) infections
compared to HBV infection alone (25,61,67). HDV/HIV co-infection
varies from 5% to 10.6% in the world, from 6% to 14% in
North America and Europe, and from 10% to 20% in Asia and
Africa (7). Soriano et al. (68) reported that HBsAg was positive in

Table 4. HDV prevalence of different geographic areas in the world
Name of Author Country Year Number of patients :n;\\;alence of
1983-1997 Chronic hepatitis B (n=786) 9.4%
Ordieres et al. (51) Spain ; -
1998-2012 Chronic hepatitis B (n=429) 6.1%
Wau et al. (52) China 2010-2013 HBsAg carriers (n=225) 4.9%
1 . 0,
Genné and Rossi (53) Switzerland 2008 HBSAQ carriers (n=1,639 10 I, 5.9%
fibrosis)
Heidrich et al. (54) Germany 1992-2006 HBsAg (+) (n=2,349) 11%
Aberra et al. (55) Ethiopia 2017 CAH, HIV negative (n=1,267) 1.5%
Lago et al. (56) Brazil 2013-2015 HBsAg carriers (n=1,240) 3.2%
Asymptomatic carriers 7.1%
1983
Parenchymal liver disease 24.6%
HBsAg positives 23%
1987
Cirrhosis 40%
Rizzetto (57) Italy
1992 HBsAg carriers 14%
HBsAg carriers 8.3%
1997
Cirrhosis 11.7%
2008 HBsAg carriers 9.7%
1991 HBsAg carriers (n=1,668) 0.59%
1979-1985 CAH (n=690) 0.43%
Mitamura et al. (17) Japan
1986-1992 Cirrhosis (n=338) 1.47%
- Acute hepatitis (n=342) 0%
HBsAg carriers (n=894) 9.9% overall
Stroffolini et al. (85) Italy 2019 Italian native 4%
Non-native 26.4%
Besombes et al. (59) France 2019 HBsAg carriers (n=1,621) 10.6%
Cross et al. (60) United Kingdom 2000-2006 HBsAg carriers (n=962) 8.52%
Coghill et al. (61) Australia 1997-2016 HBsAg carriers (n=4,497) 4.1%
Manesis et al. (62) Greece 1997-2010 HBsAg carriers (n=4,673) 4.7%
HBsAg carriers (n=6,613) 4.9%
Acute viral hepatitis (n=1,416) 3%
Degertekin et al. (10) Turkey 1980-2005 CAH (n=5,961) 20%
Acute hepatitis B (n=766) 8.1%
Cirrhosis (n=1,421) 32.5%
HBsAg carriers (n=492) 4.7%
Smedile et al. (18) Italy 1978-1981 CAH (n=822) 4-51%
Acute hepatitis B (n=687) 4-91%
HDV: Hepatitis delta virus, HBsAg: Hepatitis B surface antigen, CAH: Chronic active hepatitis
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1,319 (7.9%) out of 16,597 patients with HIV (EuroSIDA study) in
European countries. HDV prevalence was found in 422 (14.5%)
patients with CAH B and HIV carriers (68). The combination of HBV
and HIV infection progresses fast to chronic liver diseases. HCV is
also a major cause of chronic liver diseases in patients with HIV
(69). The most common cause of HIV, HBV, and HDV co-infection
is intravenous drug use due to the similar transmission of those
hepatotropic infections (70). Four hundred and eighty-four patients
with HIV were assessed for hepatotropic virus in Buenos Aires. The
prevalence of hepatitis B core antibody (58.5%), anti-HCV (14.5%),
and anti-HEV (6.6%); were found to be higher than the control
cases (p=0.001). Delta prevalence was 1.9% in those populations
(71).

Sexual Associations

In an US. study, the prevalence of anti-delta in patients with
men having sex with men varied from city to city. It was 0% in
Chicago, 9.4% in San Francisco, 1.3% in Pittsburg, and 15.1% in
Los Angeles. In addition, HDV prevalence was found to be 14.3%
in 40 homosexual men in France and 21.73% in 154 homosexual
men in ltaly (72,73).

Intravenous Drug Use and HDV Infection

[t is assumed that the number of persons who are using
intravenous drugs is 10.6 million worldwide in 2016. Half of this
population has been living in China, Russia, and U.S (7). In a study
from U.S, 1,368 female prostitutes were checked for HBV and HDV
viral markers and intravenous drug use. Fifty-six percent of them
were HBsAg positives, 74% were intravenous drug users, and
38% were non-intravenous drug users. The HDV prevalence of
patients who had HBsAg positive and intravenous drug users was
21%, while it was 6% in patients with non-intravenous drug users
(74). Hence, intravenous drug use, even by inhalation, increases
the risk of HBV, HCV. HIV, and HDV infections (75). Moreover, in
Worcester, Massachusetts 135 patients with acute hepatitis were
diagnosed due to intravenous drug use between 1983 and 1985.
Eleven patients out of 13 with fulminant acute hepatitis died, and
acute delta co-infection was found to be 54% among parenteral
drug users (76).

HDV prevalence was checked in 194 intravenous drug users
in 1988-1989 period and in 258 patients between 2005 and
2006 in Baltimore. HDV prevalence decreased from 15% to 11%
between these two periods (77). Ninety-nine intravenous drug
users were checked for anti-delta serology during 1972-1975
period in Washington, D.C., Miami, and New Jersey. Anti-delta
was found to be positive in 10.1% of 99 patients and in 42.1% of
intravenous drug users (78).

Eighty-eight HBsAg positive patients with intravenous drug
users were searched in terms of anti-HDV and anti-HIV in New
York city from 1985 to 1986. Anti-delta and anti-HIV were found
positive in 67% and 58%, respectively. The presence of anti-
delta and intravenous drug use were significantly associated with
older age, longer duration of drug abuse, and presence of liver
disease. The presence of anti-HIV and intravenous drug use are
associated with younger age and increased serum globulin levels
(79). Consequently, intravenous drug use is a noteworthy factor to
facilitate the transmission of HDV infection.

Prisoners

In Taiwan, 1,137 prisoners were checked for HBsAg, anti-
HCV, and anti-delta. Eighty-nine and 2% of these patients were
intravenous drug users, and none were anti-HIV positive. HDV
prevalence was 3.4% and triple infection (HBV, HDV and HCV)
rate was 2.8% (80). In addition, inmates at Boston Municipal
House were assessed for HBV and HDV in 1985. HBV markers
were detected in 173 (43%) out of 406 inmates, whereas HBV
markers were found in 10 (8%) out of 129 staff. Fourteen inmates
(8%) had anti-HDV positivity among 173 inmates who had positive
HBV markers, but no one had anti-delta (0%) among the staff.
Intravenous drug use was found to be the strongest risk factor for
the detection of HBV and HDV markers (81).

Mental Disorders and HDV Infection

Four thousand six hundred and seventy-one patients with
mental retardation were searched in terms of HBsAg and anti-HDV
in lllinois, USA in 1984. HBsAg was found in 238 of 4,671 patients.
Seventy-one (29.8%) out of 238 patients had anti HDV (82). Hence,
mentally disabled populations may impose significant risks for HDV
infection.

Conclusion

Delta infection still causes health and economic problems,
particularly in endemic countries. HDV infection is associated
with HBV epidemiology and is significantly more common
with intravenous drug use, multi-partner sexual behaviors, anti-
HIV positivity, anti-HCV positivity, men who have sex with
men, healthcare workers, immigrant people moving from
high endemic areas, prisoners, hemophiliacs, poor hygienic
conditions, and in those living in low economic income countries
(14,15,16,51,83,84,85). Hence, delta infection continues stably
5-10% in patients with HBsAg carriers. Every patient with HBsAg
positivity should be checked for delta infection to protect against
the rapid progression of parenchymal liver diseases.
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ABSTRACT

Objectives: The hepatitis B vaccine have been included in the
routine vaccination program in our country since 1998 as part
of the fight against hepatitis B virus (HBV). This study aimed to
determine the HBV serology and to determine the effectiveness
of the hepatitis B vaccination program in individuals born after the
start of the hepatitis B vaccination program.

Materials and Methods: Data from 302 patients born after the
hepatitis B routine vaccination program and 172 persons born
before the vaccination program were evaluated. Those with
hepatitis B surface antibody (anti-HBs) <10 mIU/mL were defined
as non-immune, those with anti-HBs =210 mIU/mL were defined as
immune, and those with isolated anti-HBs positivity were defined
as the vaccinated group.

Results: Of the patients included in the study, 49.4% were female
and 50.6% were male, with a mean age of 29.7+15.6 years. Anti-
HBs, hepatitis B surface antigen (HBsAg), and anti-hepatitis B core
antigen (anti-HBc) total positivity in patients were 41.4%, 3.2%,
and 12.2%, respectively. 53% of the patients were unvaccinated,
36.5% were vaccinated, 4.4% were naturally immune, 3.2% were
chronic hepatitis B, and 3% were isolated anti-HBc total positivity.
A statistically significant difference was found in terms of HBsAg
seropositivity anti-HBs seropositivity and naturally immune in
individuals born before and after the routine hepatitis B vaccination
program (p<0.05).

Conclusion: With the data obtained at the end of our study, it
was determined that there was a significant decrease in HBsAg
seropositivity and innate immunity numbers following the
implementation of the routine vaccination program. This highlights
the importance of the vaccination program and the usefulness of
vaccination in preventing HBV infections.

Keywords: Anti-HBs, Turkey, vaccination

0z

Amag: Hepatit B asisi, hepatit B virist (HBV) ile mucadele
kapsaminda Ulkemizde 1998 yilindan itibaren rutin asilama
programina alinmistir. Bu calismada hepatit B asilama programina
basladiktan sonra dogan bireylerde HBV serolojisinin belirlenmesi
ve hepatit B asilama programinin etkinliginin  belirlenmesi
amaclanmistir.

Gereg ve Yontemler: Hepatit B rutin asilama programindan sonra
dogan 302 hasta ve asilama programindan énce dogan 172 kisiden
alinan veriler degerlendirildi. Hepatit B ylUzey antikoru (anti-HBs)
<10 mIU/mL olanlar non-immdn, anti-HBs >10 mIU/mL olanlar
immn ve izole anti-HBs pozitifligi olanlar ise asilanan grup olarak
tanimland.

Bulgular: Calismaya alinan hastalarin %49,4'0 kadin, %50,6'sI
erkekti ve yas ortalamasi 29,7+15,6 idi. Hastalarda anti-HBs,
hepatit B ylzey antijeni (HBsAg) ve anti-hepatit B ¢ekirdek antijeni
(anti-HBc) toplam pozitifligi sirasiyla; %41,4, %3,2 ve %12,2 idi.
Hastalarin %53'U asilanmamis, %36,5'i asilanmis, %4,4'l0 dogal
bagisik, %3,2'si kronik hepatit B ve %3'lU izole anti-HBc total
pozitifti. Rutin hepatit B asilama programi éncesi ve sonrasi dogan
bireylerde HBsAg seropozitivitesi, anti-HBs seropozitivitesi ve
dogal bagisikligi acisindan istatistiksel olarak anlamli fark bulundu
(p<0,05).

Sonug: Calismamiz sonunda elde edilen verilerle rutin asilama
programinin uygulanmasini takiben HBsAg seropozitivitesinde
ve dogustan gelen bagisiklik sayilarinda anlamli azalma oldugu
belirlendi. Bu, asilama programinin énemini ve asilamanin HBV
enfeksiyonlarini dnlemedeki yararliligini vurgulamaktadir.

Anahtar Kelimeler: Anti-HBs, Turkiye, asilama
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Introduction

Hepatitis B virus (HBV) is a serious cause of mortality and
morbidity worldwide. Nearly one-third of the global population
has been exposed to HBV (1). HBV is an enveloped DNA
virus belonging to the orthohepadnavirus subgenus of the
Hepadnaviridae family. The main transmission of the virus, which
primarily infects liver cells, is parenteral contact with infected
blood or body secretions, sexual contact, and perinatal, vertical,
and intrafamily close contact (horizontal) (2). In highly endemic
areas, the transmission is mostly parenteral or horizontal during
childhood (3). Turkey, where the HBV carrier rate is 4-10%,
is considered to be a moderately endemic region in terms of
HBV incidence and HBV transmission in our country is mostly
horizontal in childhood and adulthood (4).

Acute HBV infection becomes chronic at highly variable
rates depending on age and HBV transmission routes. The risk
of developing a chronic infection after exposure to HBV is 1-5%
in adults and reaches 90% in the neonatal period (5). More
than 250 million people worldwide live with viral hepatitis and
the virus causes approximately 900.000 deaths annually due to
hepatocellular carcinoma (HCC) and cirrhosis.

In 2016, the World Health Organization set the goal of
eliminating hepatitis B globally by 2030 (2). Within the scope of
this goal, it was decided to include the hepatitis B vaccine in the
routine vaccination schedule of all countries as of 1997 (3). The
hepatitis B vaccine has been included in the routine vaccination
program in Turkey since 1998. This program prevents HBV
infection and its complications including cirrhosis and HCC.

This study aimed to determine HBV serology in individuals
born after the start of the routine hepatitis B vaccination program
and to compare them with individuals born before the start of
routine hepatitis B vaccination.

Materials and Methods

Patient Population

In our study, 474 patients whose hepatitis B surface antibody
(anti-HBs), anti-hepatitis B core antigen (anti-HBc) total, and
hepatitis B surface antigen (HBsAg) tests were studied for various
reasons in the infectious diseases clinic of our hospital between
January and September 2022 were retrospectively evaluated.
Demographic characteristics and examination results of the
patients were obtained from the hospital information system

records. The patients were divided into two groups: those born
before and after 1998 when the hepatitis B vaccination program
started in our country. According to hepatitis B serology, patients
with anti-HBs <10 mlU/mL were defined as non-immune, those
with anti-HBs >10 mIU/mL were defined as immune, and those
with isolated anti-HBs positivity were defined as vaccinated.

Statistical Analysis

The SPSS 21 program was used for the statistical analysis of
the data. The chi-square test was used for comparison between
groups born before and after 1998. P<0.05 was accepted as a
statistical significance level.

Ethical Permission

Before starting the study, the approval of the Scientific Research
Ethics Committee of the Agri Ibrahim Cecen University Faculty of
Medicine was obtained (approval number: 244, date: 08.11.2022).

Results

Of the patients included in the study, 49.4% were female and
50.6% were male, with a mean age of 29.7+15.6 years. Anti-HBs,
HBsAg, and anti-HBc total positivity rates were 41.4%, 3.2%, and
12.2%, respectively. 52.7% of the patients were unvaccinated,
36.5% vaccinated, 4.4% naturally immune, 3.4% chronic hepatitis
B, and 3% isolated anti-HBc total positivity. Hepatitis B serologies
according to gender are shown in Table 1.

Of the 302 patients born after 1998, when the routine hepatitis
B vaccination program started in Turkey, 39.1% were female,
60.9% were male, and the mean age was 20.4+1.65 years. Of
the 172 patients born before 1998 who were taken as the control
group, 67.4% were female, 32.6% were male, and the mean age
was 46.1+15.86 years.

HBsAg positivity was detected in 7 (2.3%) of 302 patients in
the study group who were born from the year the routine hepatitis
B vaccine program started. Anti-HBs were positive in 128 (43.3%)
and anti-HBs negative in 167 (56.6%) of 295 patients found to
be HBsAg negative. Isolated anti-HBs positivity was found in 124
(96.6%) of 128 patients with anti-HBs positive, anti-HBc total
positivity in 4 patients (3.1%), and a serological profile indicating a
previous infection was detected.

HBsAg positivity was detected in 8 (4.7%) of 172 patients in
the control group born before hepatitis B vaccination was started.
Anti-HBs were positive in 68 (41.4%) and anti-HBs negative in
96 (68.5%) of 164 HBsAg-negative patients. Isolated anti-HBs

Table 1. Hepatitis B serology by gender

Parameter Females (%) Males (%) Total (%) p-value
HBsAg positivity 28] 4.2 3.2 0.2
Anti-HBs positivity 41 41.7 41.4 0.8
Anti-HBc total positivity 12.4 12.1 12.2 0.9

HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B surface antibody, Anti-HBc total: The hepatitis B core total antibody
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positivity in 49 (72 %) of 68 patients with anti-HBs positive and anti-
HBc total positivity in 20 patients (29.4%) and a serological profile
indicating a previous infection were detected.

Considering the isolated anti-HBs positivity rates showing
that the hepatitis B vaccine was applied; 28.5% of those born
before the routine hepatitis B vaccination program and the rate
determined as 41.1% in those born after the vaccination program.
A statistically significant difference was found in terms of HBsAg
seopositivity, anti-HBs seopositivity, and naturally immune in
individuals born before and after the routine hepatitis B vaccination
program (p<0.05). Serological data of the patients in both groups
are shown in Table 2, There was no statistical difference between
males and females in terms of isolated anti-HBs positivity, anti-HBs
negativity, and HBsAg positivity both in the pre-vaccination and
post-vaccination period, while HBsAg positivity was approximately
2 times higher in males than females in both groups (Table 3).

Discussion

Our country is among the middle endemic regions in terms
of HBV frequency, and it is estimated that approximately 3
million people are infected with HBV (4). In the 2010 Report of
the European Center for Disease Prevention and Control, the
prevalence of hepatitis B in the general population in Turkey was
reported to be between 2% and 8%, although it varies according to
region (5). In various studies conducted in our country, it has been
reported that the prevalence of hepatitis B varies between 4 and
10%, increases from west to east, and the HBsAg positivity rate
reaches 10% in Diyarbakir (6,7,8,9). This regional difference in HBV
positivity reemphasizes the role of close contact and intrafamilial
transmission in HBV seroprevalence in regions with large families
and poor hygiene conditions.

The population-based investigation of the prevalence of
hepatitis B in Turkey was carried out for the first time by the

Turkish Liver Research Association. In the study in which 5,471
people were screened, HBsAg, anti-HBs, and ant-HBc total
positivity were found to be 4.0%, 32.0%, and 30.6%, respectively
(10). In the study in which the TURHEP study group investigated
the seroprevalence of HBV and HCV infections in the general
population of Turkey in 2015, HBsAg seropositivity was found to
be 4% and anti-HBs positivity was 30.9% (11). In our study, similar
to the literature, HBsAg positivity was found to be 3.4% and anti-
HBs positivity was 41.4%.

When isolated anti-HB positivity was evaluated according to
age groups, the highest rate was seen in the 17-24 age group with
41.1%, while the lowest rate was observed in the group over 70
years of age (18.8%). Anti-HB positivity was increasing gradually,
starting from the group over 70 years of age and progressing
toward younger ages. This high rate observed in the younger
age group is associated with the effective implementation of the
vaccination program. It was determined that innate immunity and
HBsAg positivity rate was high in middle-aged groups with a low
isolated anti-HBs positivity rate. This situation shows once again
the importance of the hepatitis B vaccine in the prevention of HBV
exposure.

In various seroprevalence studies conducted in our country,
HBsAg positivity rates were found to be higher in men and
women (12,13,14). In our study, there was no significant difference
between males and females in terms of anti-HBs and anti-HBc
total positivity, whereas HBsAg positivity was found to be 2
times higher in males (4.2%) than females (2.1%). However,
the difference was not statistically significant. HBsAg positivity
was found to be 3.4% in females and 8.9% in males in the
pre-vaccination group, this rate was 1.7% in females and 2.7%
in males in the post-vaccination period. This situation can be
associated with risky procedures such as shaving, tattooing, and
circumcision in men where aseptic precautions are not adequately
applied.

Table 2. Hepatitis B serology of individuals born before and after the hepatitis B vaccination program
Those born after the HBV Those born before the HBV vaccination
vaccination program (n=302) program (n=172) p-value
n % n %
Isolated anti-HB positivity 124 41.1 49 28.5 0.03
Anti-HBs negativity 178 60 90 52.3 -
Anti-HBs positivity, anti-HBc total positivity 1 0.3 20 11.6 <0.01
HBsAg positivity 7 2.3 13 7.5 0.03
Isolated anti-HBc total positivity 1 0.3 14 8.1 <0.01
HBV: Hepatitis B virus, HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B surface antibody, Anti-HBc total: The hepatitis B core total antibody
Table 3. Hepatitis B serologies by gender in pre- and post-vaccination groups
Those born after the HBV vaccination Those born before the HBV vaccination
program (n=302) program (n=172) p-value
Females (%) Males (%) Females (%) Males (%)
Isolated anti-HB positivity 42.4 40.2 29.3 26.8 0.7
Anti-HBs negativity 55.9 56.3 50.9 37.5 0.7
HBsAg positivity 1.7 2.3 3.4 8.9 0.6
HBV: Hepatitis B virus, HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B surface antibody, Anti-HBc total: The hepatitis B core total antibody
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The primary goal of the hepatitis B vaccination program is to
vaccinate all newborns to prevent the occurrence of HBV infection
in early childhood. Since 1998, HBV vaccination has been given
free of charge to all newborns. In various studies conducted in
various regions of our country and evaluating the serology of
hepatitis in babies born after the vaccination program, the anti-HBs
level varies between 66-85% in the post-routine vaccination period
(15,16). In our study, the average anti-HBs positivity rate was found
to be 41.1% in those born in 1998 and later, and a lower rate was
found compared to other studies. In this case, it is thought that
regional differences in vaccination may be effective.

In various studies conducted in our country, the rates of
previous infection and immunization vary between 0.4% and
44.5% (17,18,19). In our study, the rate of innate immunity was
found to be 4.4%. These differences in the rates of previous
infection and immunization show that hepatitis B seroprevalence
results, which may vary from region to region, are observed, as the
HBV seroprevalence in our country increases gradually from west
to east (20,21,22). In our study, the rate of natural immunity was
found to be 11.6% in those born before the routine vaccination
program and 0.3% in those born after vaccination. This clearly
shows the effect of the vaccine against HBV infection.

Detection of HBsAg positivity in 7 patients who were born
after the vaccination program shows that this situation of HBsAg-
positive mothers is still unknown during pregnancy and their
babies cannot be vaccinated + hepatitis B immunoglobulin at birth.
[t is thought that this may be caused by deficiencies in pregnancy
screenings or deliveries outside the hospital.

Study Limitations

The most important limitation of our study is that it was
conducted in a single province and with a limited number of
patients. If this study were based on a population in more than one
city from different regions, the results would more accurately reflect
the population. Another limitation of our study is that because all
patients with anti-HBs <10 were included in the unvaccinated
group and vaccinated anti-HBs >10, but the titer decreased over
time, we accepted unvaccinated patients and could not accurately
estimate the immune population.

Conclusion

As a result, HBV infection is still among the infectious diseases
that do not lose their currency and importance in the world and
our country. The most effective way to reduce the frequency of
this disease, as in all infectious diseases that can be prevented
by vaccination, is to mass vaccination vaccination. The national
vaccination program has changed the epidemiology of HBV in
Turkey, resulting in a significant reduction in HBsAg positivity
and innate immunity rates. However, the same is not the case in
the pre-vaccination period, and adult HBV vaccination should be
expanded, especially in risk groups and those with HBsAg-positive
cases in their families.
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ABSTRACT

Obijectives: This study aimed to determine the seroprevalence of
hepatitis B surface antigen (HBsAg), hepatitis B surface antibody
(anti-HBs), and anti-hepatitis C virus (anti-HCV) in preoperative
patients and to discuss whether preoperative tests for hepatitis B
virus HBV and HCV should be performed in light of new treatments
and changing current information.

Materials and Methods: Patients were divided into three groups
according to age groups: 18-44 years old, 45-64 years old and
over 65 years old. Pre- and post-seropositivity medical records
of patients with seropositivity in HBsAg and anti-HCV serological
test results were obtained from the data processing center and
analyzed using anonymized data.

Results: The mean age of 26,855 patients was 40.7+17.4 (18-98
years). It was observed that 57.4% (15,426) of the patients were
between the ages of 18 and 44, 29.8% (8,008) were 45 and 64,
and 12.7% (3,421) were over the age of 65. HBsAg seropositivity
was highest in the 18-44 age group (49.5%). HBsAg reactivity in
569 (2.1%) patients; anti-HCV reactivity was determined in 50
(0.2%) patients. The highest reactivity rate for HBsAg (3.9%) was
in the 45-64 age group; for anti-HCV, the highest reactivity rate
(0.6%) was found in the group over 65 years old.

Conclusion: Secondary prevention of patients is now possible
with early detection of HBV and HCV infections. It is thought that
HBV and HCV screenings to be performed during the pre-operative
preparation phase will contribute to this issue.

Keywords: Hepatitis, anesthesia, pre-operative evaluation

0z

Amag: Bu calismanin amaci preoperatif hastalarda hepatit B ylizey
antijeni (HBsAg), hepatit B ylizey antikoru (anti-HBs) ve anti-hepatit
C virUs (anti-HCV) seroprevalansini belirlemek ve yeni tedaviler ve
degisen glincel bilgiler isiginda hepatit B virls (HBV) ve HCV igin
preoperatif testlerin yapilip yapiimamasi gerektigini tartismaktir.
Gerec ve Yontemler: Hastalar yas gruplarina gore lg gruba ayrildi:
18-44 vyas, 45-64 yas ve 65 yas Ustldir. HBsAg ve anti-HCV
serolojik test sonugclari seropozitif olan hastalarin seropozitiflik
oncesi ve seropozitiflik sonrasi tibbi kayitlar  bilgi islem
merkezinden elde edilmis ve anonimlestirilmis veriler kullanilarak
analiz edilmistir.

Bulgular: Yirmi alti bin sekiz yiz elli bes hastanin yas ortalamasi
40,7+17,4 (18-98 vyil) idi. Hastalarin %57,4'Gntn (15,426) 18-44
yas arasinda, %29,8'inin (8,008) 45-64 yas arasinda ve %12,7'sinin
(3,421) 65 yas Uzerinde oldugu gortlmustir. HBsAg seropozitifligi
en ylUksek 18-44 yas grubundaydi (%49,5). HBsAg reaktivitesi 569
(%2,1) hastada; anti-HCV reaktivitesi ise 50 (%0,2) hastada tespit
edilmistir. HBsAg icin en ylksek reaktivite orani (%3,9) 45-64 yas
grubunda; anti-HCV icin ise en ylksek reaktivite orani (%0,6) 65
yas Ustl grupta bulunmustur.

Sonug: HBV ve HCV enfeksiyonlarinin erken teshisi ile hastalarin
sekonder korunmasi artik mumkinduir. Ameliyat éncesi hazirlik
asamasinda yaplilacak HBV ve HCV taramalarinin bu konuda katki
saglayacagl distnulmektedir.

Anahtar Kelimeler: Hepatit, anestezi, preoperatif degerlendirme
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Introduction

One of the most important occupational risks that healthcare
professionals are exposed to in their working environment is
infections. During healthcare delivery, many infectious agents can
be transmitted by percutaneous or mucosal contact of healthcare
professionals with the blood or body fluids of infected patients
(1). Hepatitis B virus (HBV) and hepatitis C virus (HCV) are among
the factors transmitted through blood and other body fluids and
cause serious consequences such as long-term illness, disability,
and death (1,2,3,4).

Worldwide, HBV and HCV infections are important health
problems. The World Health Organization (WHO) estimates that
296 million people were living with chronic HBV infection in 2019.
In 2019, an estimated 820,000 deaths were caused by HBV,
mostly from cirrhosis and hepatocellular carcinoma. By 2019, 30.4
million people (10.5% of all people estimated to be living with
hepatitis B were aware of their infection, while 6.6 million (22 %)
of those diagnosed were receiving treatment (2). Turkey is among
the middle endemic countries with a rate of 2-7% in terms of
HBV infection (2,4,5,6). It is estimated that approximately 71
million people worldwide are infected with chronic HCV infection.
It is predicted that some of them will develop cirrhosis or liver
cancer. Approximately 399,000 people died due to HCV in 2016
(4). The prevalence of HCV in our country is approximately 1%
(3,7).

In the diagnosis of HBV infections, it is essential to demonstrate
HBV-specific serological markers and HBV-DNA, which is a
replication, using molecular diagnostic methods. Hepatitis B
surface antigen (HBsAg) is the first antigen detected at diagnosis
(5). Detection of hepatitis C surface antibodies (anti-HBs) (anti-
HCV) are the most common method used in the serological
diagnosis of HCV infections. It is important that the HCV-RNA
test follows a positive HCV antibody test to identify people with
current (chronic) HCV infection, as a positive HCV antibody test
cannot distinguish between someone who has been previously
infected and someone who has a current infection (5). Because
HCV infections are often subclinical, there may be delays in the
diagnostic process. The diagnosis is made incidentally during
blood donation, pregnancy, premarital, or pre-operative screening.
Although preoperative anti-HCV screening is still a controversial
issue in terms of cost and patient rights, these screenings are
performed in most hospitals today (8). The Centers for Disease
Control and Prevention (CDC) recommends that HCV screening
tests be performed for people living in areas with high HCV
prevalence or who are in the HCV risk group. It aims to increase
the number of HCV tests performed to increase the chance
of diagnosis and treatment and recommends expanding the
screening to include individuals born between 1945 and 1965
(9). In our clinic, preoperative serological tests for HBV and HCV
screenings are performed in every adult patient for whom elective
surgery is indicated under general anesthesia.

This study aims to determine the seroprevalence of HBsAg,
anti-HBs, and anti-HCV in preoperative patients and to discuss
whether preoperative tests for HBV and HCV should be performed
considering new treatments and changing current information.

Materials and Methods

Study Design and Patients Included in the Study

After the approval of the Balikesir University Faculty of
Medicine Local Ethics Committee (approval number: 2020/235,
date: 09.12.2020, anti-HBs, HBsAg, and anti-HCV serological test
results of the patients who were referred from different outpatient
clinics for preoperative preparation to our hospital anesthesia
polyclinics between 2017 and 2019 were retrospectively evaluated.
Our study was conducted in accordance with the principles of the
Helsinki Declaration. The first result determined for each patient
was included in the study, and other recurrent results of the same
patient were excluded from the study. Patients were divided into
three groups according to age groups: 18-44 years old, 45-64
years old, and over 65 years. Patients were divided into three main
groups as young, middle-aged, and elderly patients. No further
grouping was made to avoid confusion.

Pre- and post-seropositivity HBV and HCV records of patients
with seropositivity in HBsAg and anti-HCV serological test results
were analyzed using patient files and anonymized data obtained
from the hospital information system.

Serological Studies

Anti-HBs, HBsAg, and anti-HCV tests were performed with the
i2000SR device (Abbott Diagnostics Division, Germany) used in
routine diagnosis in the laboratory according to the manufacturer’s
instructions. Threshold values of 10 mIU/mL, 1.0 mIU/mL, and 1.0
mIU/mL were used for anti-HBs, HBsAg, and anti-HCV reactivity,
respectively.

Molecular Studies

HBV-DNA and HCV-RNA tests were performed with the real-
time polymerase chain reaction method (Bosphore HBV Panel
Kit; Bosphore HCV Panel Kit, Anatolia Geneworks, Turkey) used in
routine diagnosis in the laboratory.

Statistical Analysis

The data obtained in the study were recorded in the SPSS 22.0
(SPSS INC, Chicago, IL, USA) program and statistical analyzes were
performed. Numerical data were given as percentage and mean =
standard deviation. Categorical data are given as percentages. The
chi-square test was used to compare the distribution of categorical
variables such as serological test results and demographic
characteristics by age groups. Cases where the p-value was below
0.05 were considered as statistically significant results.

Results

The mean age of 26,855 patients included in the study was
determined to be 40.7+17.4 (1898 years). It was observed that
57.4% (15,426) of the patients were between the ages of 18
and 44, 29.8% (8,008) were between the ages of 45 and 64, and
12.7% (3,421) were over the age of 65. Nineteen thousand four
hundred forty-nine (72.4%) of the patients were female and 7,406
(27.6%) were male. The patients included in the study mostly
applied to obstetrics and gynecology outpatient clinic (n=11,983,
44.6%). Other polyclinic distributions are shown in Table 1.
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While 59.33% (15,883) of 26,773 patients whose anti-HBs
test was studied were found to be negative, 40.67% (10,890)
were found to be positive. It was determined that the highest
rate of reactivity (49.5%) was observed in the 18-44 age group.
HBsAg reactivity was observed in 569 (2.1%) patients; anti-HCV
reactivity was determined in 50 (0.2%) patients. The highest
reactivity rate for HBsAg (3.9%) was in the 45-64 age group; for
anti-HCV, the highest reactivity rate (0.6%) was found in the group
over 65 years old. It was observed that the female/male ratio, anti-
HBs, HBsAg, and anti-HCV reactivity ratios showed statistically
significant differences according to age groups (p<0.001) (Table 2).

One hundred thirty three (23.4%) of the HBsAg seropositive
patients were under control and treated in the past. HBsAg
seropositivity was detected for the first time in 436 (76.6%)
patients. Molecular methods have also shown that 119 (27.3%)
of 436 patients whose first seropositivity was detected, aged
between 20 and 77 years (mean age: 48.59+13.42 years) were
under regular control for HBsAg carriage. The HBV-DNA results of
the patients under control ranged from 10" to107 IU/mL (Table 3).

Fourteen (28.0%) of the anti-HCV seropositive patients were
control and treated patients. It was observed that 36 (72.0%)
were seropositive for the first time. It has also been shown by
molecular methods that 5 (13.9%) of 36 patients with reactivity
detected for the first time, aged between 26 and 73 years (mean
age: 59.4+16.95 years) were under regular control after this date.
The HCV-RNA values of these patients ranged from 10° to 10° 1U/
mL (Table 3).

Discussion

The global prevalence of HBV infections, which is an important
public health problem, varies. Turkey is a medium-endemic country
for HBV infection (2,7). It has been shown in different multicenter
meta-analysis studies in our country that HBsAg seropositivity
rates vary between 4.0 and 6.0% and anti-HBs seropositivity
rates vary between 31.9 and 43.2% (7,10,11). In different studies
conducted in our country, it was reported that preoperative HBsAg
seropositivity rates ranged between 0.2 and 7.7% (Table 4). With
the effective Hepatitis B Control Program implemented over the
years, this rate has decreased over the years (12,13,14,15).

Similar to these rates in our study, the HBsAg seropositivity
rate was 2.1% and the anti-HBs seropositivity rate was 40.6%.
In our study, the age group with the highest HBsAg seropositivity
rate (3.9%) was 45-64 years; it was determined that the age group
with the highest anti-HBs seropositivity rate (49.5%) was 18-44
years (p<0.001). It is thought that this situation is related to the
fact that the HBV vaccine is included in the childhood compulsory
vaccination scheme in our country and that adults born before the
vaccination scheme are at higher risk for HBV infections. In different
studies, it has been shown that while anti-HBs seropositivity rates
decrease with age, HBsAg seropositivity rates increase (16,17).

The chronic HCV infection is the leading cause of liver
cirrhosis. Liver failure and hepatocellular carcinoma observed in
these patients cause serious increases in the risk of early death
(3,4,18). In studies conducted in different regions of our country,
preoperative anti-HCV seropositivity rates were found to vary

Table 1. The number of patients by clinic

n (%)
Patient 26,855
Male 7,406 (27.6%)
Female 19,449 (72.4%)
Clinic
Gynecology and obstetrics 11,983 (44.6)
Cardiovascular surgery 4,020 (15.0)
Thoracic surgery 1,903 (7.1)
Otolaryngology 1,892 (7.0)
Plastic surgery 1,674 (6.2)
Urology 1,545 (5.8)
General surgery 1,263 (4.7)
Ophthalmology 1,173 (4.4)
Neurochirurgie 795 (3.0)
Orthopaedics and traumatology 607 (2.3)

Table 2. Female/male ratio, anti-HBs, HBsAg, and anti-HCV reactivity ratios by age groups

18-44 years (n=15426) 45-65 years (n=8008) 65-year < (n=3421) p-value
Female/male ratio 45 1.9 0.8 <0.001
Anti-HB reactivity rate 49.5% 27.2% 32.3% <0.001
HBsAg reactivity rate 1.1% 3.9% 2.7% <0.001
Anti-HCV reactivity rate 0.04% 0.3% 0.6% <0.001

Anti-HBs: Hepatitis B surface antibody, HBsAg: Hepatitis B surface antigen, anti-HCV: Hepatitis C surface antibody
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Table 3. Demographic data of newly diagnosed patients

HCV HBV
Newly diagnosed patient (n) 36 436
HCV-RNA (IU/mL) 10%-10°8 -
HBV-DNA (IU/mL) = 10'-107
Age (mean = SD) 61.2+13.9 50.1£14.1
Age group distribution
18-44 (n) 3 120
45-65 (n) 15 246
65< (n) 18 70
Gender
Male (n) 20 189
Female (n) 16 247
Patient under follow-up (n) 5 119
Age (mean = SD) 59.4+16.9 48.5+13.4
Age group distribution
18-44 (n) 1 32
45-65 (n) 72
65< (n) 3 15
Gender
Male (n) 1 46
Female (n) 4 73
HBV HCV
Clinic New diagnosis :’;::s:uupnder New diagnosis :’;::s:ul;nder
Obstetrics and gynecology 86 27 2 1
Ear, nose and throat disorders 30
Neurochirurgie 13 1
General surgery 122 27 10 1
Thoracic surgery 16 3
Eye disease 20 4 1
Cardiovascular surgery 63 20 4
Orthopedics and traumatology 44 8 1
Plastic and reconstructive surgery 16 1
Urology 26 3 1
HBV: Hepatitis B virus, HCV: Hepatitis C virus, SD: Standard deviation
Table 4. Preoperative HBsAg and anti-HCV reactivity ratios
Reference Year Patient HBsAg Anti-HCV
Karaayak Uzun et al. (15) 2013 4,367 7.7% 2.3%
Sayhan (14) 2015 994 1.5% 0.1%
Onerci Celebi et al. (13) 2018 3,731 3.6% 0.3%
Akpinar et al. (12) 2018 2,440 0.2% 0.1%
Erbay et al. (8) 2019 25,424 - 0.6%

HBsAg: Hepatitis B surface antigen, Anti-HCV: Hepatitis C virus
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between 0.1-2.3% (Table 4) (9,13,14,15,16). Similar to these rates
in our study, the rate of anti-HCV reactivity was found to be 0.2%.
In our studly, it was determined that the age group with the highest
rate of anti-HCV seropositivity (0.6%) was patients over the age
of 65 (p<0.001). Similarly, in different studies conducted in our
country, it has been shown that the rate of anti-HCV seropositivity
increases with age (16,17).

The CDC emphasized that HBV infections can be easily
diagnosed even before symptoms appear with inexpensive,
reliable, and easy-to-apply tests, and thus patients can be saved
for many years with early initiation of treatment. Considering the
expected benefits in the diagnosis of HBV infections, which is a
serious health problem, the costs of screening tests have been
reported to be reasonable (19). In our study, it was determined that
23.4% of patients with HBsAg reactivity were registered patients
from the past, and 76.6% were patients with reactivity detected
for the first time. It was shown in our study that 27.3% of patients
(mean age: 48.5+13.4 years; minimum-maximum: 20-77 years) in
whom reactivity was detected for the first time were followed up
regularly for HBsAg carriers after this date.

Since individuals infected with HCV are usually asymptomatic
until a late stage, it is thought that nearly half of infected individuals
are unaware of their condition. Diagnosis in the early stages of
the disease and rapid initiation of strong direct-acting antiviral
treatments are critical in preventing late complications associated
with HCV (3,4,20,21). Antiviral drugs can cure more than 95%
of people with HCV infection and reduce the risk of death from
cirrhosis and liver cancer. However, low diagnostic rates for HCV
infections unfortunately reduce the rates of access to treatment
(22). Since there is currently no effective vaccine against HCV, early
diagnosis of HCV infections and thus the initiation of treatment as
soon as possible is very important. In our study, it was determined
that 28.0% of the patients with anti-HCV reactivity were registered
patients from the past, and 72.0% were patients with reactivity
detected for the first time. It was found that 13.9% (mean age:
59.4+16.9 years; minimum-maximum: 26-73) of the patients
who were found to have reactivity for the first time were under
regular follow-up and control after this date. In a study conducted
in Germany by Winkelmann et al. (23), anti-HCV seropositivity was
found in 21 (1.5%) of 1,373 patients screened before surgery,
but it was reported that 7 (33%) of 21 patients were not aware
of HCV infection before. Erbay et al. (8) found 21 (26.9%) people
who did not know that they were anti-HCV positive before surgery.
The current approach to the prevention and control of HCV
infections is focused on testing people with risk factors. Recent
studies have shown that screening of the general population is
cost-effective compared with risk-based screening. In the new
treatment environment with highly effective and well-tolerated
direct-acting antiviral therapies, many countries are reconsidering
their testing strategies (24,25). There is also a need to establish
a universal HCV screening program to reach WHOQ's goals for
HCV eradication by 2030 (24,26). In a study conducted in Europe
examining the prevalence and cost-effectiveness of HBV and
HCV, it was stated that HBV and HCV infections were generally
asymptomatic and 40-80% of people with chronic hepatitis were
not aware of their infection. Therefore, it has been emphasized
that screening programs for chronic HBV and HCV infection can

contribute significantly to the primary and secondary prevention of
these infections (27).

The risk of percutaneous injury in healthcare workers in
Turkey is higher than in developed countries. The risk of exposure
in healthcare workers involved in surgical procedures is even
higher than in other healthcare workers (28). Screening for HCV
and HBV warns the surgeon about high-risk patients, provides
a reconsideration of the surgical procedure, and provides an
opportunity for the surgical team to take more intensive measures
in the operating room to reduce the risk of infection (29). Universal
screening for HCV is recommended for patients undergoing
orthopedic surgery, especially since HCV-positive patients have
a high risk of transmission in orthopedic surgeries, and these
screening programs are applied in many surgical disciplines in
high-risk areas (30). In fact, in countries with low seroprevalence
rates, preoperative testing is uncommon because it is considered
not cost-effective. However, preoperative screening is a very cost-
effective strategy for patients living in areas with high HCV and
HBV seroprevalence, and preoperative testing is recommended
(31). With the widespread use of direct-acting antiviral agents in
recent years, it has been emphasized that screening programs
should not only be limited to high-risk populations but also be
applied to the general population. Because the cost-effectiveness
of these screenings was stated to be quite good compared to the
costs of delayed viral hepatitis treatment (24,26).

Negative serological tests do not mean that the patient is not
infected. The patient may be in the window period. Universal
precautions must be taken. All the health staff must take preventive
measures and consider as if the patients are potentially infected.
Hepatitis B core antigen (anti-HBc) immunoglobulin M (IgM) can
be checked to identify patients in the window period. However, it
does not need to be examined unless there is a clinical suspicion.

Retrospective planning, anti-HBc IgG not checked, and
guestioning of the patients included in the study only through the
system are limitations of our study. However, the fact that 27.3%
of patients with HBsAg reactivity and 13.9% of patients with anti-
HCV positivity are under regular follow-up and control after the
pre-operative screening suggests that preoperative HBV and HCV
screening should be performed in our country.

Study Limitations

Our study has some limitations. First, it is a single-center,
retrospective study and includes a specific follow-up period.
Secondly, since it includes a certain follow-up period, it contains
limited information about the processes of the patients after the
diagnosis.

Conclusion

The diagnosis of HBV and HCV infections should be established
before cirrhosis and cirrhosis-related complications develop in
asymptomatic infected individuals. Thus, early treatment will
improve clinical results, reduce the risk of transmission, and
provide significant savings in health costs. Now that secondary
prevention of HBV and HCV infections is possible, there is a need
to develop a strategy to identify chronic carriers who may benefit
from treatment. It is thought that HBV and HCV screenings during
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preoperative preparation will contribute to this issue. At the same
time, it is predicted that this practice will increase awareness
and attention and reduce the risk of transmission for healthcare
workers who are at a high risk of transmission.
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ABSTRACT

Objectives: Chronic hepatitis B (CHB) may present with many
clinical signs. This study evaluates the CHB cases followed in our
center in terms of ELISA, treatment, and non-invasive scoring
systems.

Materials and Methods: Four hundred CHB cases were
retrospectively analyzed. ELISA and treatment status were
recorded at the time of diagnosis and at the last admission.
Fibrosis-4 (FIB-4) and aspartate aminotransferase - platelet ratio
index (APRI) scores were calculated for the cases who underwent
biopsy and received treatment (n=40) and for treatment-naive
cases without biopsy (n=135). The cut-off values of FIB-4 and
APRI were calculated in the groups. The obtained results were
compared with the significance of fibrosis markers. The number of
patients was determined as a percentage according to the cut-off
value calculated for fibrosis >2 in FIB-4 and APRI scores in patients
who did not undergo biopsy.

Results: Of the 400 patients, 52.5% were male. The mean age
of the cases was 19.0-84.0 (49+12.7). Hepatitis B surface antigen
negativity (p=0.012) developed in nine cases (2.25%) and hepatitis
B virus-DNA negativity increased from 7.8% to 63.2% (p=0.001).
Of the treatment-naive cases, 36.9% based on the FIB-4 score
and 16.3% based on the APRI score were F >2. \WWhen biopsy was
compared with FIB-4 and APRI, the positive predictive value of
FIB-4 and APRI scores (87% and 95%, respectively) were found
to predict low fibrosis (F <1), and negative predictive value NPV
(94.7% and 95.8%, respectively) was found to predict advanced
fibrosis (F >4).

Conclusion: The FIB-4 and APRI scores can guide some
treatment-naive cases in terms of performing a biopsy and
initiating treatment if necessary.

Keywords: APRI, chronic hepatitis B, FIB-4, treatment

0z

Amagc: Kronik hepatit B (KHB) bircok klinik bulgu ile ortaya
cikabilir. Bu calismada merkezimizde takip edilen KHB olgularinin
ELISA, tedavi ve non-invaziv skorlama sistemleri acisindan
degerlendirilmesi amaclanmistir.

Gerec ve Yontemler: Dort yiz KHB olgusu retrospektif olarak
incelendi. Tani aninda ve son basvuruda ELISA ve tedavi durumu
kaydedildi. Biyopsi yapilan ve tedavi alan olgular (n=40) ve
biyopsi yapilmayan tedavisiz olgular (n=135) icin fibrozis-4 FIB-
4 ve aspartat aminotransferaz - trombosit orani indeksi (APRI)
skorlari hesaplandi. Gruplarda FIB-4 ve APRI cut-off degerleri
hesaplandi. Elde edilen sonuglar fibrozis belirteclerinin anlamliligi
ile karsilastinimistir. Biyopsi yapilmayan hastalarda FIB-4 ve APRI
skorlarinda fibrozis >2 icin hesaplanan cut-off degerine goére hasta
sayIsl, ylzde olarak belirlendi.

Bulgular: Dort yiz hastanin %52,5'i erkekti. Olgularin yas
ortalamasi 19,0-84,0 (49+12,7) idi. Dokuz olguda (%2,25) hepatit
B ylizey antijeni negatifligi (p=0,012) gelisti ve HBV-DNA negatifligi
%7,8'den %63,2'ye (p=0,001) ylkseldi. Tedavi almayan olgularin
FIB-4 skoruna gére %36,9'u ve APRI skoruna gore %16,3'ti F =2
idi. Biyopsi FIB-4 ve APRI ile karsilastirildiginda, FIB-4 ve APRI
skorlarinin pozitif éngérme degerinin (sirasiyla; %87 ve %95)
dlsuk fibrozu (F <1), negatif 6ngérme degerinin (sirasiyla; %94,7
ve %95,8) ise ileri fibrozu (F >4) 6ngordigl tespit edildi.

Sonug: FIB-4 ve APRI skorlar, tedaviye yanitsiz olgularin bir
kismina biyopsi yapllmasi ve gerekirse tedaviye baslanmasi
acisindan rehberlik edebilir.
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Introduction

The World Health Organization reported in 2019, there were
approximately 300 million cases of chronic hepatitis B (CHB) and
1.5 million new cases per year were added to this number. The
most important causes of mortality in CHB cases are cirrhosis and
hepatocellular cancer (HCC). In 2019, mortality was reported as
approximately 820,000 (1). Treatment can be evaluated according
to clinical and laboratory findings, family history, the presence
of cirrhosis, and HCC. Antiviral treatments that prevent fibrosis
in the liver and suppress hepatitis B virus (HBV)-DNA should
be used for hepatitis B surface antigen (HBsAg) to become
negative and hepatitis B surface antibody (anti-HBs) positivity to
develop (2). Recently, low-level virema (LLV) has been reported
as a persistent or intermittent elevation of detectable HBV-DNA
(<2000 IU/mL, borderline 10 IU/mL) despite 12 months of
HBV treatment. Oral antivirals such as entecavir (ETV), tenofovir
disoproxil fumarate (TDF), and tenofovir alaninamide fumarate
(TAF) have been reported to play an active role for treating CHB.
Cases of LLV have been reported despite long-term effective oral
antiviral treatments (3). Because biopsy is painful, invasive, costly
and error prone, scoring systems and some biomarkers have been
developed, which can be an alternative to biopsy in cases with
advanced fibrosis. The fibrosis-4 (FIB-4) index, one of these scoring
systems, is a reliable index with a high positive predictive value
(PPV) in cases with advanced fibrosis. In cases with a high FIB-4
score, the FIB-4 score may be predictive of liver-related morbidity
and mortality (4). Non-invasive scoring systems such as FIB-4
and aspartate aminotransferase (AST) - platelet ratio index (APRI)
increase their importance day by day in estimating cases with a
high risk of fibrosis and morbidity (5). The American Association
for the Study of Liver Diseases recommends the FIB-4 index as
an alternative to biopsy for hepatitis B to determine the severity
of the disease, to detect cases that need antiviral therapy, and
to determine the duration of treatment (6). The development of
HBsAg negativity is a rare condition in CHB. The development of
HB Ag negativity is less common in childhood CHBs than in adults.
Although the development of HBsAg negativity also reduces the
progression to HCC, there are cases that develop cirrhosis and HCC
despite HBsAg negativity (7,8).

Materials and Methods

Study Design And Patients

Patients who applied to the infectious diseases outpatient clinic
of our center due to chronic HBV infection between November 1,
2021 and September 19, 2022 were retrospectively included in the
study. The data were obtained by scanning our hospital’s automation
system “Fonet Web HBYS". Demographic data, treatment status,
laboratory values, radiological findings, accompanying factors, and
histopathological findings were recorded. Fibrosis staging according
to liver biopsy results was performed using the modified Ishak

histological activity index (F 0-6). Biopsy patients (n=40) were
analyzed in three different groups. The first group (F <1, F >2), the
second group (F €2, F >8) and the third group (F <3, F >4) were
divided into two groups: low and advanced fibrosis. In addition,
in treatment-nave patients (n=135) who did not undergo biopsy,
cases with F >2 were evaluated using non-invasive score markers.

Non-invasive Fibrosis Scoring Calculation

The FIB-4 score was calculated using the following formula. A
score of <1.45 predicts the absence of fibrosis, and a score >3.25
predicts a significant fibrosis (9,10). The APRI was calculated
according to the formula below. A score of 0.5 predicts the absence
of fibrosis, >1.5 predicts significant fibrosis (F 3-4) and >2 (F 5-6)
predicts advanced fibrosis (11,12). The FIB-4 and APRI scores of
the untreated cases and the cases with a known biopsy date were
calculated and recorded. For FIB-4 score calculation, age [(years)
x AST (U/L(/IPLT (10%L)] x [alanine aminotransferase (ALT) (U/L)
(/2)] formulation and APRI score calculation, APRI= 100" [(AST/AST
Upper Limit of Normal)/(platelet/1,000)] were used.

Ethics Committee Approval

Ethical approval was sought from the Ordu University Ethics
Committee Unit (Black Sea Region/Ordu/Turkey) and permission
was obtained with the decision of the ethics committee (approval
number: 2022/220, date: 14/10/2022).

Statistical Analysis

For statistical analysis, we entered the data obtained in our
study into the SPSS 25.0 (IBM New York, USA) software using
descriptive statistical methods in data analysis. The Kolmogorov-
Smirnov Z-test determined whether the data showed a normal
distribution. Median (minimum-maximum) was calculated for
nonnormally distributed variables, and the mean and standard
deviation (SD) were calculated for normally distributed variables.
Student's t-test was used to compare two numerical categories
with normal distribution and the Mann-Whitney U test without
normal distribution. Pearson’s chi-square test and Fisher's exact
test were used for qualitative categorical data comparisons. The
McNemar test was used to compare the bilateral nonparametric
values before and after treatment. The Pearson correlation
test was used for correlating normally distributed data and the
Spearman correlation test was used for correlating nonnormally
distributed data. The cut-off values of non-invasive fibrosis markers
in the determined fibrosis groups were calculated using receiver
operating characteristic (ROC) curve analysis. The cut-off values
for each parameter were determined according to the Youden
index. Sensitivity, specificity, PPV, and negative predictive value
(NPV) were determined according to these cut-off values. The
obtained results were compared with the significance of fibrosis
markers. The number of patients who did not undergo biopsy
was determined as a percentage according to the cut-off value
calculated for FIB-4 and APRI scores F >2. The significance level
for all results was evaluated with p<0.05.
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Results

Demography

A total of 400 patients, 210 (562.5%) males and 190 (47.5%)
females, were included in the study. The mean age of the
cases was 19-84 (49+12.7). Eleven (2.8%) of them were newly
diagnosed. Eight (2%) of the cases followed up under treatment
were LLV, two (0.5%) cases voluntarily, and two (0.5%) cases
discontinued the treatment due to pregnancy. Biopsy did not meet
the treatment criteria in two (0.5%) cases and biopsy could not
be performed in seven (1.8%) cases due to contraindications.
Hepatomegaly and steatosis were detected in 52 (13%) cases and
coarsening and granulation in the parenchyma were detected in 29
(7.25%) cases in liver ultrasonography performed during the initial
diagnosis.

ELISA

When the ELISA studied at the time of diagnosis and at the last
control were compared, HBsAg negativity (p=0.012) developed in
nine cases (2.3%) and anti-HBs positivity (p=0.064) developed in
eight cases (2%). While data were missing for hepatitis B e antigen
(HBeAg) and hepatitis B e antibody (anti-HBe), HBV-DNA negativity
increased from 7.8% to 63.2% (p=0.001) (Table 1).

Treatment

Regarding the treatment status of the cases, approximately
one-third of them did not need treatment, and the initial treatment
of one-third was revised later, usually due to side effects. Of the
cases, 135 (33.8%) were followed without treatment, 24 (6%)
received prophylaxis, and the other 241 (60.2%) were treated. The
date of biopsy could be determined in only 40 (10%) cases. While
TDF was the most preferred treatment in the initial treatment,
maintenance treatment was most frequently revised to TAF (Table
2).

The patients who received and did not receive treatment were
compared in two groups by calculating the mean = SD values

in terms of sex, age and ELISA. While there was a significant
difference between the two groups in terms of HBeAg (p=0.001)
and anti-HBe (p=0.001), no difference was observed in terms of
sex (p=0.506) and anti-HBs (p=1.000). The mean age was higher
in the treated group (p=0.001). In addition, non-invasive scoring
in the group that did not receive treatment, i.e., no/low expected
fibrosis, was lower than that in the group that had received
treatment. FIB-4 (p=0.001) and APRI (p=0.001) (Table 3).

Cases that were biopsied and reported according to the
ISHAK scoring system were divided into two groups as low
fibrosis (F <2) and advanced fibrosis (F >3) compared with age,
laboratory, and ELISA direction. The AST value was found to
be significantly higher in the advanced fibrosis group (p=0.034).
There was no significant difference between other parameters
(p>0.05). Other parameters data are given in Table 4.

Correlations were investigated between age (p=0.219), serum
AST (p=0.015), ALT (p=0.199), platelet (p=0.589), APRI (p=0.047),
and FIB-4 (p=0.171) scores and fibrosis levels in the patients. A
positive and significant correlation was found between fibrosis
and AST values and APRI score.

Relationship between scoring and fibrosis

The histological activity index and non-invasive scoring
systems were compared according to the ISHAK scoring of
the biopsy cases. The area under the curve was determined by
performing ROC analysis for FIB-4 and APRI (Figure 1).

Because of ROC curve analysis, the best cut-off point
was determined for detecting advanced fibrosis. Sensitivity,
specificity, PPV and NPV were calculated. Table 5 shows the
performance of non-invasive fibrosis scores according to cut-off
values. Because of ROC curve analysis, the best cut-off value in
detecting advanced fibrosis (F >3) of the FIB-4 score was taken as
>1.340, sensitivity was 61.1%, specificity was 63.2%, PPV was
61.1%, and NPV was 63.2%. The best cut-off value for detecting
advanced fibrosis (F >3) for the APRI score was >0.398, sensitivity
was 72.2%, specificity was 73.7%, PPV was 72.2%, and NPV

Table 1. ELISA status of cases first and last study

ELISA At the first diagnosis (n=400), (%) At the last check (n=400), (%) p-value
Pozitive 387 (96.8) 378 (94.5)

HBsAg . 0.012
Negative 13 (3.2) 22 (5.5)

) Pozitive 12 (3) 20 (5)

Anti-HBs 0.064
Negative 388 (97) 380 (95)
Pozitive 55 (13.8) 29 (7.2)

HBeAg Negative 304 (76) 304 (75.3) 0.001
No data 41 (10.2) 77 (17.5)
Pozitive 294 (73.5) 282 (70.5)

Anti-HBe Negative 64 (16) 49 (12.3) 0.078
No data 42 (10.5) 69 (17.2)
Pozitive 327 (81.8) 115 (28.7)

HBV-DNA Negative 31(7.8) 253 (63.2) 0.001
No data 42 (10.4) 32 (8.1)

HBsAg: Hepatitis B surface antigen, anti-HBs: Hepatitis B surface antibody, HBeAg: Hepatitis B e antigen Anti-HBe: Hepatitis B e antibody, HBV: Hepatitis B virus
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Table 2. Treatment status
Treatment status (n=400) (%)
Untreated 135 33.8
TDF 169 42.3
TAF 10 2.5
ETV 64 16
Initial treatment
Lamivudine & 383
Telbivudine 4 1
ETV + TDF 1 0.3
TDF + lamivudine 4 1
Yes 99 24.8
Treatment change
No 166 75.3
Side effect 78 I
Reason for treatment change
No response 20 4
Pregnancy 1 0.3
TDF 12 3
TAF 59 14.8
Maintenance treatments after the change ETV 26 6.5
ETV + TDF 1 0.3
TAF + lamivudine 1 0.3
Yes 24 6
Prophylaxis
No 376 94
TDF: Tenofovir disoproxil fumarate, TAF: Tenofovir alafenamide fumarate, ETV: Entecavir
Table 3. Comparison of ELISA and fibrosis scores by treatment status
Parameters Untreated (n=135), (%) Receiving treatment (n=241), (%) p
Male 68 (50.4) 130 (54)
Gender 0.506
Female 67 (49.6) 111 (46)
Age Mean = SD 45.26+12.3 51.18+12.63 0.001
Pozitive 135 (100) 241 (100)
HBsAg . -
Negative 0(0) 0 (0)
Pozitive 1(0.7) 2(0.8)
Anti-HBs 1.000
Negative 134 (99.3) 239 (99.2)
Pozitive 5(3.7) 50 (20.7)
HBeAg . 0.001
Negative 101 (74.8) 182 (75.5)
. Pozitive 3(2.2) 56 (23.3)
Anti-HBe - 0.001
Negative 102 (75.5) 175 (72.6)
FIB-4 Mean = SD 1.02+0.76 2.28+1.98 0.001
APRI Mean = SD 0.28+0.33 1.10+1.20 0.001
HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B surface antibody, HBeAg: Hepatitis B e antigen, Anti-HBe: Hepatitis B e antibody, FIB-4: Fibrosis-4, APRI:
Aspartate aminotransferase - platelet ratio index, SD: Standard deviation

was 73.7%. FIB-4 and APRI scores had a high PPV (87%, 95%) in
the prediction of low fibrosis (F 1) and a high NPV (94.7%, 95.8%)
in the prediction of advanced fibrosis (F >4).

In cases without biopsy and followed up without treatment
(n=135), F >2 cases were estimated using non-invasive score
markers. The cut-off was 1.03 for FIB-4 and 0.358 for APRI. F >2
was found in 36.9% of the patients according to the FIB-4 score
and 16.3% according to the APRI score.

Discussion

FIB-4 and APRI are widely used models to detect fibrosis
among NASH patients. A meta-analysis of 13 studies investigated
the ability of FIB-4, NFS, and APRI scores to predict liver-related
events in NASH patients. While FIB-4 and NFS were safer than
APRI in predicting mortality, all three markers were found to be
inconsistent in predicting the change in fibrosis stage (13). In
another study that included 1,038 patients from four studies,
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Figure 1. (a) ROC curves for non-invasive models in the diagnosis of fibrosis >2. (b) ROC curves for non-invasive models in the diagnosis of fibrosis
>3. (c) ROC curves for non-invasive models in the diagnosis of fibrosis >4

ROC: Receiver operating characteristic

Table 4. Comparison of demographics, laboratory and histological characteristics of patients with low and advanced fibrosis
Parameters, (n) Low fibrosis (F <2) Advanced fibrosis (F >3) p
Gender (female/male) (91/101) 49/52 42/49 0.744
Age’ 49.13+13.60 50.64+12.16 0.421
AST? 23 (14-3030) 30 (11-813) 0.034
ALT? 29 (5-1525) 32 (8-1215) 0.410
AFP? 2.14 (0.1-37) 2.74 (0-20) 0.092
HBV-DNAT 1.2x10°+(101-5.1x10°) 0.3x10°+(20-12x10°) 0.180
PLT" 198.21+39.63 208.06+43.47 0.476
FIB-4" 1.14 (0.37-7.83) 1.58 (0.51-7.78) 0.598
APRI* 0.34 (0.15-3.83) 0.64 (0.18-5.32) 0.248
HBsAg (pozitive/negative), (192/0) 101/0 91/0 -
Anti-HBs (pozitive/negative), (89/103) 0/101 89/2 -

HBeAg (pozitive/negative), (38/147) 21/78 17/69 0.808
Anti-HBe (pozitive/negative), (142/43) 73/26 69/17 0.297
"Mean + standard deviation, "Median (minimum-maximum), AST: Aspartate aminotransferase, ALT. Alanine aminotransferase, AFP: Alpha fetoprotein, HBV: Hepatitis B
virus, PLT: Platelet, FIB-4: Fibrosis-4, APRI: Aspartate aminotransferase - platelet ratio index, HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B surface antibody,
HBeAg: Hepatitis B e antigen, Anti-HBe: Hepatitis B e antibody
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Table 5. The performance of non-invasive fibrosis scores by cut-off values

Fibrosis Index Cut-off AUROC, (95%) p Sensitivity (%) | Specificity, (%) | PPV, (%) | NPV, (%)

F>2 FIB-4 1.03 0.532 (0.243-0.822) 0.805 64.5 50 87 21.4
APRI 0.358 0.626 (0.382-0.871) 0.333 61.3 83.3 95 29.4

F>3 FIB-4 1.340 0.592 (0.406-0.778) 0.338 61.1 63.2 61.1 63.2
APRI 0.398 0.649 (0.464-0.835) 0.121 72.2 73.7 72.2 73.7

F>4 FIB-4 1.340 0.724 (0.549-0.899) 0.068 85.7 60 33.3 94.7
APRI 0.398 0.736 (0.556-0.916) 0.055 85.7 76.7 46.2 95.8

AUROC: Area under the ROC, PPV: Positive predictive value, NPV: Negative predictive value, FIB-4: Fibrosis-4, Aspartate aminotransferase - platelet ratio index

13% of the cases had fibrosis. The pooled sensitivity, specificity,
and area under the ROC (AUROC) curve of the FIB-4 index with
a 95% confidence interval (Cl) were found to be 0.844 (0.772-
0.901), 0.685 (0.654-0.716) and 0.8496+0.0680 when the cut-off
value was 1.30. When the cut-off value was 3.25, the same
parameters were calculated as 0.38 (0.30-0.47), 0.96 (0.95-0.98)
and 0.8445+0.0981. When the cut-off was -1,455, the pooled
sensitivity and specificity with 95% Cl were 0.77 (0.69-0.84), 0.70
(0.67-0.73) and 0.8355+0.0667 when the cut-off was 0.676, 0.27
(0.19-0.35) and 0.98 (0.96-0.98), respectively, and the AUROC
was 0.647+0.2208. The cut-off value of 1.30 for the FIB-4 index
has a better prognostic diagnostic yield than 3.25 (14). In another
study, the FIB-4 index was compared with 138 cases with liver
biopsy and 372 cases with FibroTest. When the FIB-4 cut-off
value was <1.45 and the liver biopsy size was 220 mm, NPV was
86%, sensitivity 71.1%, and specificity 73.1% in differentiating
moderate fibrosis F 0-2 from severe fibrosis F 3-4. In the study,
the FIB-4 index was more useful in determining fibrosis than the
APRI score and showed an 89% correlation with the FibroTest
(k=0.27, p<0.001). The FIB-4 index is an easy, inexpensive and
accurate method to exclude fibrosis in CHB patients (15). In
another similar study, the distinction between mild/absent fibrosis
(F 0-1) and severe fibrosis (F 2-4) was evaluated using APRI, FIB-
4, and AST/ALT ratios. AUROCs were calculated as 0.81 (0.76-
0.87) for APRI, 0.81 (0.75-0.86) for FIB-4, and 0.56 (0.49-0.64)
for AST/ALT. APRI and FIB-4 are useful in differentiating severe
fibrosis from mild/absent fibrosis and in the treatment follow-up
of fibrosis (16). Our ROC curve analysis showed that when the
FIB-4 score was taken as >1.340 for the detection of advanced
fibrosis (F >3), the sensitivity was 61.1%, specificity 63.2%, PPV
61.1%, and NPV 63.2%. When the cut-off of APRI score was
>0.398 in the detection of advanced fibrosis (F =3), sensitivity
was 72.2%, specificity 73.7%, PPV 72.2%, and NPV 73.7%.
The PPV (87%, 95%) of FIB-4 and APRI scores in predicting low
fibrosis (F <1) and NPV (94.7%, 95.8%) in predicting advanced
fibrosis (F >4) were found to be high. Our study yielded similar
results to other studies. These scores have been confirmed to be
useful, especially in detecting advanced fibrosis. WWhen examining
the correlation between age, serum AST, ALT, platelet count,
APRI, and FIB-4 scores and fibrosis levels in patients, a positive
correlation was found between fibrosis and AST values (p=0.015)
and APRI score (p=0.047). Various studies have been conducted
on many non-invasive scoring systems. However, there is not yet
a scoring system that can be an alternative to liver biopsy alone
(17,18,19,20,21). In our study, unlike other studies, we tried to

estimate the level of fibrosis in cases that did not undergo liver
biopsy and did not receive treatment. When the cut-off was 1.03
for FIB-4 and 0.358 for APRI, 36.9% of the cases according to the
FIB-4 score and 16.3% according to the APRI score were found
to be F >2.

A spontaneous loss of HBsAg occurs in approximately 0.5%
of CHB patients per year and most of them develop anti-HBs.
In cases of untreated CHB (>18 years of age), the incidence of
cirrhosis within five years is 8% to 20%, and the risk of HCC is
2% to 5%. The main goal of treatment is to provide a permanent
virological response (22). ETV, tenofovir, and tenofovir alaninamide
are the preferred high-barrier oral antivirals (23). The American
guidelines recommend TAF for initial treatment in adults. Tenofovir
alaninamide has fewer side effects on the kidney and bone than
TDF It is easily recommended except for patients with very low
creatinine clearance (24). In our study, HBsAg negativity (p=0.012)
developed in 2.3% of the cases, and anti-HBs positivity (p=0.064)
developed in 2% of the cases at the last control. In addition,
HBV-DNA negativity increased to 63.2% (p=0.001). In the initial
treatment of our cases, oral antiviral therapy with a high resistance
barrier was initiated in more than 61%, in line with the literature
recommendations. In 19% of the cases, treatment changes were
made due to side effects. TAF, which has a low probability of side
effects on bone and kidney, was preferred most frequently in the
change of treatment. The mean age (p=0.001), FIB-4 (p=0.001),
and APRI (p=0.001) scores were lower in the patients who did
not receive treatment (n=135). Sex and efficacy of ELISA on
treatment were not demonstrated. For people who have had
hepatitis B virus infection in the past, the serum appears to
clear HBsAg, while producing antibodies against the hepatitis B
core antigen (HBcAb) detectable in their serum (25). In a study
conducted in Turkey, patients with anti-HBc 1gG positivity who
were treated with biological agents were evaluated in terms of
HBV reactivation. Reactivation was observed in only five (17.2%)
of the 278 patients included in the evaluation (26). Our study
found that 24 (6%) of the cases needed prophylaxis to prevent
reactivation.

Study Limitations

Of course, the study has some limitations. Firstly, it is a
single-center study. Therefore, it cannot be expected to reflect
the country in a generalized way. Secondly, it is limited to 400
cases. The fact that the number of the biopsied group was 40
may have affected homogeneity in statistical evaluation. The
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retrospective design of the study makes it difficult to access the
initial presentation information of patients with long-term follow-
up. Multicenter, prospective studies including large numbers of
cases will reflect the population more objectively.

Conclusion

As a result, oral antivirals with high resistance barriers provided
a high rate of HBV-DNA negativity. The need for treatment
increased in the older age group. Particularly, due to the side effects
of TDF on bone and kidneys, a treatment change is needed in one-
third of cases. In line with the literature, our study found that FIB-4
and APRI scores alone are not an alternative to biopsy. However,
reaching a few cases with a certain biopsy date is the weakness of
the study. These scores have high NPV in differentiating advanced
fibrosis. Unlike the literature, these scoring systems can be helpful
in terms of biopsy in some treatment-naive cases. However, this
needs to be supported by larger case series.
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ABSTRACT

Objectives: The coronavirus disease-2019 (COVID-19) pandemic
have affected the chronic hepatitis elimination program globally.
This study aimed to evaluate the effect of the COVID-19 pandemic
on the rate of requesting hepatitis C virus (HCV) testing and the
rate of initiating chronic HCV treatment, follow-up, and completion
and compliance of treatment of chronic hepatitis C patients.
Materials and Methods: Between January 01, 2018 and
December 12, 2021, the number of anti-HCV and HCV-RNA test
requests and patients who started treatment were retrospectively
evaluated. The rates of follow-up treatment compliance and
treatment completion of the patients who were treated in the
infectious diseases clinic were analyzed on a year basis.

Results: A positive anti-HCV test was found in 4,468 of 301,999
patients who underwent anti-HCV testing in 4 years. Significant
reductions were observed in all three pandemic waves in both
anti-HCV and HCV-RNA test requests. The data of 213 treated
patients were analyzed. While the most common risk factor was
intravenous drug usage, genotype 3 was determined to be the
dominant genotype. While the rates of regular outpatient follow-
up and completion of treatment were the lowest in 2020 (63.6%
in both), no significant difference was found between years
(p=0.118, p=0.087, respectively).

Conclusion: The pandemic affected the management of chronic
hepatitis C. National microelimination programs should be
rearranged to meet the elimination targets. In addition to the at-risk
population, the whole population should be screened and training
for awareness raising should be planned again for both society
and physicians.

Keywords: Hepatitis C virus, chronic hepatitis C, COVID-19,
management, elimination

0z

Amagc: Koronavirlis hastalig-2019 (COVID-19) salgini, kuresel
olarak kronik hepatit eliminasyon programini etkilemistir. Bu
calisma ile, COVID-19 pandemisinin hepatit C virist (HCV) testi
isteme oranina, kronik HCV tedavisine baslama, kronik hepatit
C hastalarinin takip ve tedavisini tamamlama ve tedaviye uyum
oranlarina etkisinin degerlendiriimesi amaclandi.

Gerec ve Yontemler: 01 Ocak 2018-12 Aralik 2021 tarihleri
arasinda anti-HCV ve HCV-RNA testi istemi ve tedavi baslanan
hastalar retrospektif olarak degerlendirildi. Enfeksiyon hastaliklari
polikliniginde tedavi goren hastalarin takip-tedavi uyum oranlari
ve tedaviyi tamamlama oranlari incelenerek yil bazl karsilastirma
yapildi.

Bulgular: Dort yilda anti-HCV testi yaptiran 301.999 hastanin
4.468'inde anti-HCV testi pozitif bulundu. Hem anti-HCV hem de
HCV-RNA test istemlerinde her lic pandemi dalgasinda da 6nemli
dusuUsler tespit edildi. Tedavi edilen 213 hastaya ait veriler analiz
edildi. En sik gorllen risk faktorl intravendz ilac kullanimi iken,
baskin genotip olarak genotip 3 saptandi. Poliklinikten dizenli takip
ve tedaviyi tamamlama oranlari 2020 yilinda en dustk iken (her
ikisinde de; %63,6) yillar arasinda anlamli fark bulunmadi (siraslyla;
p=0,118, p=0,087).

Sonug: Pandemi, kronik hepatit C yonetimini etkilemistir. Ulusal
mikro-eliminasyon  programlarinin  eliminasyon  hedeflerine
ulasacak sekilde yeniden duizenlenmesi gereklidir. Risk altindaki
poptlasyonun yani sira tim poptilasyon taranmali ve hem toplum
hem de hekimler icin bilinclendirme amacl egitimler tekrar
planlanmalidir.

Anahtar Kelimeler: Hepatitis C virls, kronik hepatit C, COVID-19,
yonetim, eliminasyon
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Introduction

Chronic hepatitis C virus (HCV) infection is one of the leading
causes of chronic liver disease. It is estimated that around 71
million individuals worldwide are chronically infected with HCV (1).
The coronavirus disease-2019 (COVID-19) pandemic has seriously
affected the global health system, and it has been determined
that programs related to the prevention and control of infectious
diseases have been seriously affected all over the world (2,3). One
of the affected prevention programs is the chronic HCV infection
elimination program. The World Health Organization (WHO) has
published a global action plan for the prevention and control of viral
hepatitis, aiming to prevent the transmission of hepatitis viruses,
reduce complications and deaths related to viral hepatitis, improve
patient care, and reduce the socio-economic negative effects of
viral hepatitis in social areas (4). In May 2016, WHO established
a 2016-2021 global health sector strategy on viral hepatitis. With
the introduction of direct-acting antivirals (DAA), the global health
sector strategy will reduce the risk of new HCV infections by 80%,
HCV-related deaths by 65%, the diagnosis rate from 5 to 80%, and
the rate of eligible patients to be treated from 1 to 80%.

The main elements of a successful strategy to combat viral
hepatitis are prevention measures, appropriate screening, and
surveillance practices that allow timely and accurate diagnosis.
The American Centers for Disease Prevention and Control
recommends that pregnant women be screened for hepatitis C at
every pregnancy and at least once in a lifetime for all adults aged
18 years and older in areas with HCV-RNA positivity >0.1% (5).
Since vaccine has not yet been developed for HCV, it is important
to increase the diagnosis rate for elimination and evaluate patients
in terms of treatment. This may lead to higher morbidity and
mortality rates in individuals living with undiagnosed HCV during
the pandemic, which may later be diagnosed at later stages of
the disease and complications cannot be avoided (6). In addition,
individuals with undiagnosed HCV continue to be a source of
transmission, resulting in both patient burden and increased cost.
To catch up with the pre-pandemic period, a systematic approach
and more effort should be made by increasing the screening and
treatment targets by 200% (7).

In this study, we aimed to evaluate the effect of the COVID-19
pandemic on the rate of requesting anti-HCV and HCV RNA tests
and the rate of initiating chronic HCV treatment, follow-up, and
completion of treatment.

Materials and Methods

Study Design and Patient Selection

Between January 01, 2018 and December 12, 2021, the
patients whose anti-HCV test was studied in the laboratories of
our hospital were evaluated. Our hospital is a tertiary training and
research hospital with 1,550 beds, and chronic hepatitis C treatment
is carried out in certain centers in our country, and one of these
centers is our hospital. The number of anti-HCV test requests, the
number of HCV-RNA tests requested from those with a positive
anti-HCV test, and the number of treatments started from those
with a positive HCV-RNA test were obtained by retrospective
screening through the hospital automation system. The data were

evaluated annually and monthly during the study period. Outcomes
of adult patients aged 18 years and older who applied to the
infectious diseases and clinical microbiology outpatient clinics in
the same period and were treated with positive anti-HCV and HCV-
RNA were evaluated. Compliance with the follow-up periods and
treatments and the sustained virological responses (SVR) of the
patients were investigated.

Definitions

The “SVR" was defined as an undetectable HCV-RNA level in
serum at 12 weeks after the completion of treatment (8). Patients
who did not apply to the monthly outpatient clinic control during the
treatment and after completion of treatment (on months 3 and 6)
were considered as “not follow-up”.

Data Collection

Data regarding the patients’ demographical, clinical, and
laboratory characteristics, comorbid status, treatment regimens,
and outcomes were obtained by retrospective review of electronic
patient records.

Statistical Analysis

The data were analyzed using SPSS Statistics version 22.0
software (IBM Corp, Armonk, NY, USA). Continuous variables
were evaluated for the normal distribution using the Shapiro-Wilk
test. Categorical variables were expressed as frequency (n) and
percentage (%), continuous variables that met the assumptions for
parametric tests were presented as mean and standard deviation,
and those that did not were presented as median, minimum, and
maximum values. Chi-square and Fisher's exact significance tests
were used in the analysis of categorical variables.

Results

The Effect of the COVID-19 Pandemic on Anti-HCV and HCV-RNA
Tests

Anti-HCV testing was performed on a total of 301,999 patients,
and 4,468 of them were found to be positive in 4 years. It was
determined that 4,256 (95.3%) of the anti-HCV-positive patients
were tested for HCV-RNA. It was found that 383 of those with 886
positive HCV RNA results had started treatment. WWhen evaluated
on a yearly basis, it was found that the rate of requesting anti-HCV
and HCV-RNA and starting treatment, which increased in 2019,
decreased in 2020 with the pandemic (Figure 1). Details of monthly
requested anti-HCV and HCV-RNA test for 4 years are shown in
Figure 2, 3. When the anti-HCV test request was evaluated, it was
determined that the number of tests started to decrease in March
2020, when the first wave of the pandemic started in Turkey.
The lowest rates were observed in April and May 2020. While a
decrease was observed in November and December 2020 when
the 2" wave started, it was seen to have an increasing trend again
in January 2021. Between May and July 2021, when the 3 wave
of the pandemic was experienced and the Delta variant dominated,
there was a decreasing trend again (Figure 2). When HCV-RNA
test request rates were evaluated, it was found that there was a
sharper decrease than the decrease observed in anti-HCV during
the same time frame (Figure 3).



Arslan Gulen et al.

32 COVID-19 and Chronic HCV Infection Management

2018 2019 2020 2021
"l'e‘:‘gfg‘ | 75034 | | 87261 | | 58617 | | 81087 |

! ! ! !
:,:',:l.:i](t; [ mes | [iz2s ] [ ses ] [ us |

l 95% l 99.7% l 97.7% l 90%
“‘fe‘s'ﬁ‘::“ [ 1os | | 1221 | | 874 | | 1053 |

! ] ! 1
THCVRNA [ ogq | [ 288 | [ a8 | [ 196 |
positivity

I 36.1% l 51% l 43.7% l 40.3%
wament | % ] [ W ] [ ] [ » |

Figure 1. Evaluation of anti-hepatitis C virus (HCV), HCV-RNA test
request, HCV-RNA test positivity, and chronic hepatitis C treatment
initiation rates by years

*HCV-RNA was positive in 263 patients in 2018, 316 in 2019, 169 in
2020, and 212 in 2021. Patients who died before the test result and who
could not start antiviral treatment because of taking immunosuppressive
therapy were excluded
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Figure 2. Monthly evaluation of anti-HCV test requests for 4 years
HCV: Hepatitis C virus
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Figure 3. Monthly evaluation of HCV-RNA test requests for 4 years
HCV: Hepatitis C virus

Effect of the COVID-19 Pandemic on Treatment Management

The data of 213 patients who were treated in the infectious
diseases and clinical microbiology clinic were analyzed. The median
age of the patients was 30 (18-84) and 180 (4.5%) of them were
male. The most common comorbid diseases were hypertension
in 29 (13.6%) patients, chronic pulmonary disease in 16 (7.5%),
and diabetes mellitus in 14 (6.6%). Intravenous drug usage was
found to be the most common risk factor (n=151, 70.9%). The
transmission route of 41 (19.2%) patients was unknown. Of the 213
patients, 151 (70.9%) were intravenous drug users (IVDUs) and 63
(29.6%) were prisoner individuals (Table 1). 40 (65.6%) patients in
2018, 69 (80.2) patients in 2019, 10 (90.9%) in 2020, and 32 (58.2)
patients in 2021 were IVDU. When the genotype distributions
were examined, it was determined that 93 (43.7%) patients were
genotype 3, 47 (22.1) patients were genotype 1B, 29 (13.6%)
were genotype 2, and 21 (9.9%) were genotype 1A. Infection
with two different genotypes was detected in 22 patients. In one
patient, there were 3 different genotypes as 1A, 2, and 3.

When the rates of compliance with the regular outpatient
clinic controls of the patients whose treatment was initiated were
analyzed yearly, it was found that it was at the lowest level in
2020 compared to other years (63.6%). However, no statistically
significant difference was found between years in compliance
rates (p=0.118). When the rate of completion of antiviral treatment
was evaluated, there was no statistically significant difference
between years (p=0.087), while the rate was lower in 2020
(63.6%) compared to other years (Table 2).

Discussion

Before the COVID-19 pandemic, the national elimination
program in our country was created with the joint action of the
Ministry of Health of the Republic of Turkey and associations, and
in this context, practices such as awareness training for family
physicians and screening of prisoners were initiated. In 2019, it
was observed that the effects of these practices emerged, and
increases in the rate of diagnosis and treatment were obtained
(9). The hepatitis elimination program has been disrupted because
of COVID-19 causing a major worldwide epidemic, and the vast
majority of healthcare practices and opportunities are being used
to combat this disease. With the COVID-19 pandemic, the delay
in the diagnosis and treatment of hepatitis C is predicted to cause
approximately 44,800 liver cancer and 72,300 HCV-related deaths
by 2030 (6).

In our study, the year 2021 was evaluated and the pre-
pandemic and early period of the pandemic. Our evaluation is not
only based on tests but also on the rates of starting treatment,
applying for regular follow-up, and completing treatment. In other
words, the management of chronic hepatitis C was evaluated
as a whole from a different perspective. Although it is a single
center, it is seen that the number of cases included in our study
is substantial.

With the introduction of national HCV microelimination
programs in 2019, it is obvious that the rates of test requests and
treatment initiation increased in our center compared to 2018. In
2020, with the effect of the pandemic, a decrease in test request
rates was detected, and the negative effect of the pandemic
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Table 1. Demographic and clinic characteristics of patients

treated in infectious diseases clinic (n=213)

The number of patients by year, n (%)

2018 61 (28.6)
2019 86 (40.4)
2020 11 (5.2)
2021 55 (25.8)
Age, median (minimum-maximum) 30 (18-84)
2018 28 (18-77)
31.5 (20-
2019 84) {
2020 27 (22-59)
2021 33 (21-83)
Sex, n (%)
Male 180 (84.5)
Female 33(15.5)
Transmission route, n (%)
Opioid/intravenous drug usage 151 (70.9)
Surgical procedure 6 (2.8)
Dental procedure 6 (2.8)
Blood/blood product transfusion 3(1.4)
Hemodialysis 3(1.4)
Occupational 3(1.4)
Unknown route 41(19.2)
HBV co-infection, n (%) 5(2.3)
Comorbid diseases, n (%)
Hypertension 29 (13.6)
Chronic pulmonary disease 16 (7.5)
Diabetes mellitus 14 (6.6)
Coronary artery disease 10 (4.7)
Cardiac failure 4(1.9)
No comorbidity 167 (78.4)
Treatment, n (%)
Naive 202 (94.8)
Non-naive 11 (5.2)
The treatment regimen, n (%)
Glecaprevir + pibrentasvir 133 (62.4)
Sofosbuvir + ribavirin 31(14.6)
Ombitasvir/paritaprevir/ritonavir + dasabuvir 27 (12.7)
Ombitasvir/paritaprevir/ritonavir + dasabuvir +
ribavirin 14(6.6)
Sofosbuvir + ledipasvir + ribavirin 3(1.4)
Sofosbuvir + ledipasvir 3(1.4)
Ombitasvir/paritaprevir/ritonavir + ribavirin 2(0.9)
The sustained virological response’, n (%)
2018 56 (91.8)
2019 75 (84.3)
2020 7 (63.6)
2021 51(92.7)

“The virological response of 4 patients each year could not be evaluated. HBV:

Hepatitis B virus

on the diagnosis, treatment, and management of chronic HCV
infection has been shown in many studies (10,11,12,13). In
the study of Mandel et al. (10), it was shown that there was
a serious decrease in the number of anti-HCV and HCV-RNA
tests in all three waves of the pandemic. Similar findings were
obtained in our study. In particular, the decrease in the number of
HCV-RNA tests in the first and second waves of the pandemic
was remarkable. Especially in the first wave of the pandemic, the
postponement of elective surgical interventions and the low rate
of admission to outpatient clinics outside the emergency services
are thought to directly affect the number of anti-HCV and HCV-
RNA test requests. In another study, Schorr et al. (14) conducted
a modeling study on the chronic hepatitis C microelimination
program, and they predicted that in one scenario, there might
be a 50% increase in HCV-related mortality in 2030, with the
decrease in the number of patients to be treated with the
effect of COVID-19 in the long term. In a survey conducted by
the European Association for the Study of the Liver in Europe
and non-European countries, it has been shown that there is a
significant decrease in the number of HCV consultations, HCV
RNA test requests, and HCV treatment initiation during the
pandemic period (15). In a study from our country, it was found
that the number of anti-HCV and HCV-RNA tests requested
from different clinical disciplines decreased during the COVID-19
period (16).

The pandemic has affected not only the test request for HCV
but also the number of patients in whom treatment was initiated
and the compliance of patients with treatment (17,18,19). In
our study, in which we obtained similar results, the number of
patients who received treatment and adherence to treatment,
regular outpatient visits, and completion of treatment was found
to be lower in 2020, even if there was no statistically significant
difference. When we examined the distribution of the ages of the
treated patients by years, it was determined that the age range
in 2020 consisted of younger patients. In the study of Barutcu
et al. (16), HCV test requests were grouped according to age,
and it was determined that the number of tests in patients aged
65 and over decreased significantly during the pandemic period
(p=0.004). Restrictions and curfews for the 65-year-old and older
group in our country for a long time and the elderly patients’
unwillingness to apply to the hospital except for emergencies
have reduced the number of applications to health institutions.
When we evaluate 2021, although it is thought that the pandemic
affected 2020, its effects continued in 2021 as well. With the
resumption of elective surgeries that could not be performed
in 2020, there has been an increase in anti-HCV test requests,
but this increase was not reflected in HCV-RNA test requests
in 2021. Since the surgical intervention of these patients was
prioritized, there was a disruption in requesting HCV-RNA testing
and directing the patients to the relevant branches. In the same
year, although the HCV-RNA test request was low, the number
of patients who started treatment, followed up, and obtained
SVR increased, and compliance with treatment was found to be
higher. Awareness training was planned to canalize patients with
positive anti-HCV results to relevant clinics such as infectious
diseases and gastroenterology.
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Table 2. Evaluation of patients who started treatment in the infectious diseases clinic in terms of regular follow-up and completion

of treatment

The regular follow-up, n (%) p-value Completing the treatment, n (%) p-value
2018, (n=61) 51 (83.6) 54 (88.5)
2019, (n=89) 69 (80.2) 71 (82.6)
0.118 0.087
2020, (n=11) 7 (63.6) 7 (63.6)
2021, (n=55) 50 (90.9) 50 (90.9)
70.9% of the patients we treated consisted of IVDU patients. Ethics

A study evaluating IVDUs found higher rates of syringe reuse,
alcohol consumption, and greater reductions in syringe utility
programs and buprenorphine use during the pandemic (20).
Therefore, the reflection of the pandemic, especially in IVDUs,
is expected to emerge more clearly in the future. The fact is
that a significant portion of our patients are prisoners (29.6%)
and that they were isolated in solitary cells for 15 days after the
hospital examination, especially in the first and second waves of
COVID-19. This situation caused these individuals not to want
to go to the hospital, and this contributed to the decrease in
the number of patients who applied for and received treatment
in 2020. Unless the risky behavior was stopped, either the
treatment of the patients can not be completed or reinfection
were observed. These patients should first be provided with
professional support for addiction therapy and cooperate with an
experienced psychiatrist/psychiatrist and their family.

Although we were caught unprepared for the COVID-19
pandemic, there are also studies showing that chronic hepatitis
C treatment and patient follow-up can be successfully carried
out with telemedicine application in this process (21,22). In one
of these studies, telemedicine application in the follow-up and
treatment of 41 chronic hepatitis C patients during the lockdown
period in Romania achieved 100% success in the rate of
treatment compliance and SVR. When compared with the results
in 2019, it is seen that there is a statistically significant difference
in terms of adherence to treatment (p<0.0001) (22). Considering
the disruptions experienced in the follow-up and treatment of
these patients during the pandemic, similar action plans should
be created for adverse situations that may occur in the health
system.

Study Limitations
There are some limitations to this study. It was single-centered,
retrospective and had a relatively small sample size.

Conclusion

The pandemic had a negative impact on the diagnosis,
treatment, and management of chronic hepatitis C, and it was
predicted that the planned elimination targets would not be realized
until 2030. It is a clear fact that more effort is required to meet the
elimination targets. For this, national microelimination programs
should be reviewed and rearranged, awareness training should
be emphasized again, and the effectiveness of DAA treatments
should be emphasized. Both technical and financial support should
be provided to the health system in this regard. Conducting
surveillance on the whole population as well as on risky groups
such as IVDUs and prisoners will achieve the elimination target.
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Dear Editor;

Orthohepevirus C, currently known as Rocahepevirus ratti, is
an RNA virus belonging to the Hepeviridae family and can cause
hepatitis E infection in mammals. Rocahepevirus ratti is commonly
found in various animals, including humans, and is also referred to
as "animal hepatitis E” (1).

Orthohepevirus includes 4 species according to ICTV:
Orthohepevirus A [Paslahepevirus balayani-hepatitis E virus
(HEV)], B (Avihepevirus-a-HEV), C (Rocahepevirus ratti), and D
(Chirohepevirus-Ch-HEV). Orthohepevirus A, known as HEV.
According to their genome sequences, HEVs are divided into 8
main genotypes. Genotypes 1 and 2 may be limited to humans
through consumption of fecal contaminated water in Asian and
African countries, while genotypes 3-8 are zoonotic agents with
a worldwide distribution among humans and a large number of
mammals through consumption of raw or undercooked meat (1).

The other 3 Hepeviridae genus appeared devoid of zoonotic
threat and their circulation appeared restricted to their main hosts:
Orthohepevirus B in birds, Orthohepevirus C in mustelids and
rodents, and Orthohepevirus D in bats. However, in 2018, a case of
rat HEV infection was reported in a liver transplant recipient in Hong
Kong, after which 7 more cases of episodic human Rocahepevirus

ratti infection were identified in a large scan in the same setting.
Subsequently, the number of cases have increased above 20 in
Asia and Europe (1,2).

Rocahepevirus ratti can be transmitted in different ways
depending on the economic conditions, sanitation conditions, and
hygiene practices of the countries. It is usually spread through
the consumption of contaminated water or food. It can also
be transmitted through contact. Rocahepevirus ratti infection
is often mild or asymptomatic. However, in some cases, the
infection can lead to liver damage and chronic hepatitis E. Chronic
HEV infection can cause serious liver problems, particularly in
people with compromised immune systems. There is no cure for
Rocahepevirus ratti, but symptomatic treatments are available.
Liver transplantation may be required in cases of chronic hepatitis
E, particularly in people with compromised immune systems (3,4).

The genomic structure of Rocahepevirus ratti consists of
an RNA molecule with a length of about 7.2-7.5 kilobases. This
RNA molecule is divided into three regions called open reading
frames: ORF1, ORF2, and ORF3. ORF1 encodes a protein called
a polyprotein and contains the enzymes needed for the virus to
replicate and multiply. ORF2 encodes a protein called the capsid
protein and forms the outer surface of the virus. ORF3 encodes a
protein that plays a role in virus replication (1,2,3).
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Rocahepevirus ratti showed signs of hepatitis in infected
animals. These can include symptoms such as liver damage,
jaundice, diarrhea, and inflammation of the liver People can
become infected with Rocahepevirus ratti and show symptoms
similar to HEV infection (1,2,3,4).

There was no specific treatment against Rocahepevirus ratti.
However, vaccines are being developed to prevent infection. To
prevent Rocahepevirus ratti infection, access to clean water and
hygienic living conditions are recommended (1,2,3,4).

Laboratory diagnosis of Rocahepevirus ratti infection is made
through the analysis of clinical samples such as blood, serum,
urine, stool, liver biopsy, bile samples, and other body fluids from a
patient with symptoms of the disease caused by the virus.

The diagnosis of Rocahepevirus ratti is usually made by
serological tests and molecular methods. Serological tests (ELISA
and Western blot) determine the presence of the virus based on
antibodies. However, these tests may be insufficient in the early
stages of the disease, as antibodies are formed weeks and months
after infection. Molecular methods, especially polymerase chain
reaction-based tests, can detect Rocahepevirus ratti RNA very
sensitively and give results even in the early stages of infection
(1,2,3,4,5). However, the diagnosis of Rocahepevirus ratti infection
should be made by a holistic assessment based on clinical signs
and other laboratory tests.

Rocahepevirus ratti and HEV can sometimes be confused and
cause similar symptoms. However, these two viruses belong to
different virus families and have different genetic makeups (2,3,4).

The infection symptoms of both agents are similar: weakness,
loss of appetite, abdominal pain, nausea, vomiting and jaundice.
However, differences can be seen during the disease and their
treatments are also different.

Rocahepevirus ratti infection is usually self-limiting and most
people get over the disease without realizing it. However, in
some cases, it can become chronic and cause liver damage.
HEV infection is likewise transient on its own, but can have
serious consequences in pregnancy and in people with chronic
liver disease (1,2,3,4,5). Becasue the recent zoonotic potential of
Rocahepevirus ratti, the associatted syndroms and risk population
need to be clearified.

To summarize, Rocahepevirus ratti and HEV belong to the
same virus family (hepeviridae), can cause similar symptoms and
can be confused with each other. Therefore, the specific molecular
diagnosis should be applied for HEV and Rocahepevirus ratti. There
is no current cure for HEV and Rocahepevirus ratti. Therefore,
the type of infection does not much change treatment or clinical
management much.

Rocahepevirus ratti has currently only been identified in Hong
Kong, Spain, and France (1). Risk factors for Rocahepevirus ratti
include:

1. Animal contact: Rocahepevirus ratti can be found in animals
(rodents and cattle,etc.), and contact with animals may increase the
risk of infection.

2. Immunosuppressive people: Rocahepevirus ratti infection
may be more serious in people with weakened immune
systems. In particular, organ transplant patients, people with
human immunodeficiency virus infection, and patients receiving
chemotherapy or immunosuppressive drugs are at higher risk to
developing a chronic Rocahepevirus ratti.

3. Blood or blood product transfusion: Patients who are
transfused with blood or blood products might be at risk for
Rocahepevirus ratti infection.

Given these risk factors, appropriate laboratory testing should
be performed in persons with suspected Rocahepevirus ratti
infection. People with symptoms, transfusions of blood or blood
products, those with compromised immune systems, people with
animal contact, or those who consume contaminated food are at
risk and are advised to get tested in consultation with their doctor.
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