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SUMMARY

The aim of the paper was to determine the disease trends and characteristics of
anti-HCV antibody carrier status for the purpose of better prevention and disease con-
trol.

The materials used were annual reports, reports of diseases and deaths from in-
fectious diseases, and epidemiological surveys of the Public Health Institute Ni$ in the
period from 2002 to 2011 in the NiSava District. A descriptive epidemiological method
was used. Rates were non-standardized and were calculated per 100.000 residents.

There was an upward trend (y=-5.4+8.21 x+R2=0.53) of HCV carriers. Most
carriers were male (68.34%), from urban areas (81.66%), aged 37.75+SD 16.80 years
on the average, and unemployed (39.45%) (out of which the inmates of the Correctional
Facility in Ni$§ making up 26.11%). More than half of the registered carriers (59.05%)
were not able to report the precise mode of transmission. Then followed hemodialysis
patients (15.83%), injecting drug users (11.06%), blood donors (4.77%), pregnant wo-
men (3.52%), mother-to-child transmission cases (2.26%), and health professionals
(0.75%). There were 14.82% of hospitalized cases. In 4.52%, a coinfection with hepatitis
B virus was found.

HCV carrier status in the Nisava District showed an upward trend. Low incidence
rates might have been the result of underreporting. Since there is no anti-HCV vaccine,
it is necessary to focus on the activities of health education of all categories of people
at risk, as well as on the service providers in different sectors, risk factors, modes of
transmission and protection measures.
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INTRODUCTION

The cause of hepatitis C infection is hepatitis C
virus (HCV), from the flavivirus group. According to the
World Health Organization (WHO), 3% of the world po-
pulation (or 170 million people) are infected with HCV
and the number of infections will be three times higher
in 2020. The route of transmission is contact. The clini-
cal picture is mild or the disease runs asymptomatically.
Over 80% of the infected can become permanent or
chronic carriers of the disease. It is believed that at le-
ast 20% of people who are chronic carriers will develop
cirrhosis (1-4). Standardized mortality rates from liver di-
seases are 16-45 times higher if there is a HCV infecti-
on. The highest prevalence rates of the diseases associ-
ated with HCV are reported in developing countries such
as Egypt - 22%, Pakistan - 4.8%, and China - 3.2% (5).
Most HCV infection incidents in the USA are reported in
injecting drug users (IDUs), while in some groups, among
them (HIV-positive), the seroprevalence of HCV infection
is as high as 80-90% (6, 7).

There is still no vaccine against hepatitis C. Con-
sequently, the prevention is of utmost importance. HCV
identification has been going on since 1989. The dia-
gnosis of hepatitis C is made on the basis of elevated
transaminases, biopsy, serum markers of HCV presence
and serum HCV RNA. For the time being, routine dia-
gnosis involves only the demonstration of antibodies
against HCV. Since these are not protective antibodies,
their presence in the blood can be interpreted as past
or ongoing HCV infection, as well as the presence of
acute or chronic hepatitis C. Anti-HCV antibodies can
persist for life. Due to a low titer of viral antigens in the
serum, an active HCV infection can be established only
by the presence of RNA sequences of the viral genome
by PCR (8-10).

The Center for Disease Control and Prevention in
Atlanta has made the recommendations for the control
and prevention of HCV. Many countries have implemen-
ted monitoring of infection with this virus (11). Reporting
of hepatitis C, as well as of anti-HCV antibody carriers,
has been applied since 1997 in the NiSava District.

AIM

Our aim in this paper was to determine the dise-
ase trends and characteristics of anti-HCV antibody ca-
rrier status for the purpose of better prevention and di-
sease control.

MATERIAL AND METHODS

The material used were annual reports of the Pu-
blic Health Institute (PHI) Ni$, reports of diseases and
deaths from infectious diseases, and epidemiological
surveys of the Department of Sexually Transmitted Infec-
tions. The period from 2002 to 2011 in the NiSava Di-
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strict area was reviewed. A descriptive epidemiological
method was used. The rates were non-standardized and
were calculated per 100.000 residents. For the statisti-
cal analysis of data, the Microsoft Office Excel 2003
and PASW Statistics18 software packages were used.

RESULTS

In the period from 2002 to 2011 there were 398
registered carriers of anti-HCV antibody. Unadjusted ra-
tes of the carrier status reached 99.42/100.000 peo-
ple. The majority of HCV carriers were reported in 2011
- 104 (26.13%), while the lowest number of carriers
was reported in 2008 - 11 (2.76%). Half of the patients
were reported in the last two years (202 or 50.75%). In
this period, in the Municipality of Ni§, 90.45% of anti-
HCV antibody carriers were reported, while all other mu-
nicipalities together had less than 10%. The rate of ca-
rriers in the Municipality of Ni§ was 143.70, and the
lowest one was in the Municipalities of Swrljig - 17.36,
and Razanj - 17.59/100.000. In the municipality of Nis,
double-digit numbers of cases were registered each ye-
ar, while in other municipalities there were periods with-
out a single case of anti-HCV antibody carrier status.

In Figure 1, anti-HCV antibody carrier status in the
NiSava District shows an upward trend (y=-5.4 8. 21x
+R2=0.53).

The majority of HCV carriers were in the age gro-
up of 20-29 and 30-39 years, with 28.89% of patients
(Figure 2). The average age of carriers was 37.75+SD
16.80 years. The carriers with the highest rate were
men aged 30-39 (345.10) and 20-29 years (316.69),
while the highest rate among women was observed in
the age group 20-29 years (120.98). The highest rate
of childhood carriers was reported for children aged 0-4
years (76.62/100.000 residents). Secondary school chil-
dren (15-19 years old) had the rate of 60.88/100.000.

Most of the reported cases were men (272 or
68.34%). The unadjusted rate of carriers of HCV anti-
bodies in men was 138.24/100.000, being 2.23 times
higher than the non-standardized rate of carriers in wo-
men (61.90/100.000 individuals). A similar gender ratio
of rates was observed in the Municipality of Ni§ (2.32:1
man-to-female ratio).

According to the place of residence, 81.66% of
the carriers resided in urban areas (Table 1). Urban ca-
rriers of antibodies to HCV in the Municipality of Ni$
accounted for 77.64% of the reported carriers in the Ni-
Sava District, while the percentage was 12.81% in rural
populations. Rural residents were reported more often in
the Municipalities of Aleksinac (2.01% vs.1.26%), G.
Han (0.75%, vs. 0%) and MeroSina (1.01% vs.0.25%),
while the Municipalities of Ni§, Razanj and Svrljig had
more urban carriers. The municipalities of Doljevac and
Sokobanja had the same number of carriers of HCV an-
tibodies in rural and urban areas. Although there were
no seasonal occurrences, the majority of anti-HCV anti-
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body carriers were reported in February (11.31%), with
the lowest number reported in August (5.53%).

The unemployed occupied the first place compa-
red to all other carriers of HCV antibodies, with 39.45%
(Figure 3). In this group, there were 41 inmates of the
Correctional Facility in Ni$ (26.11% of them were unem-
ployed) and 33 IDUs (21.02%). Retired persons, aged
29 to 83 years, were in the second place with 18.84%.
In the group of retired persons aged 29 to 60, there we-
re 64.52% nephrology patients. The individuals whose
occupation could not be classified immediately followed
(18.34%). In the group of 73 workers with no particular
occupation there were also 10 patients of the Special
Psychiatric Hospital (SPH) in Gornja Toponica, 8 blood
donors, 7 drug users and 7 prison inmates. There were
3.27% preschool children, 0.50% school children, 1.01%

secondary school children, and 3.02% students. Three
health professionals (1 doctor, 2 nurses) constituted
0.75% of anti-HCV carriers.

The percentage of hospitalized anti-HCV carriers
was 14.82%. In 18 individuals (4.52%), a co-infection
with hepatitis B virus was found.

Out of 330 HCV carriers, 59.05% belonged to the
group of tested outpatients, without any information
about the mode of transmission (Table 2). In this group
of 235 tested carriers, 20.85% were the Correctional
Facility inmates, while 5.11% were the patients of the
SPH in Gornja Toponica. Out of the carriers with a kno-
wn mode of transmission, patients on hemodialysis ma-
de up 15.83%, injecting drug users 11.06%, and blood
donors 4.77%. Anti-HCV carriers were also 14 pregnant
women (3.52%).
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Figure 1. The trend of carrying HCV in Nisava District from 2002 to 2011
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Figure 2. Distribution of carriers of HCV by sex and age in NiSava District from 2002 to 2011

53



ACTA FACULTATIS MEDICAE NAISSENSIS, 2014, Vol 31, No 1

@ other

m health care professionals
O sellers

39% O children

m pupils and students
@ housewives

W retired

o workers

m unemployed

18%

Figure 3. Profession of carriers of HCV antibodies in Nisava District from 2002 to 2011

Table 1. Distribution of carriers of HCV antibodies by place of residence in Nisava District
from 2002 to 2011

Municipality Village % City %

Aleksinac 8 2.01 5 1.26
Gadzin Han 3 0.75 0 0.00
Doljevac 2 0.50 2 0.50
Merosina 4 1.01 1 0.25
Nis§ 51 12.81 309 77.64
Razanj 0 0.00 2 0.50
Swrljig 1 0.25 2 0.50
Sokobanja 4 1.01 4 1.01
Total 73 18.34 325 81.66
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Table 2. Transmission groups of carriers of HCV antibodies
in Nisava District from 2002 to 2011

Transmission groups Number of %
cases
Outpatient - polyclinic tested 235 59.05
Hemodialysis 63 15.83
Hemophilia 1 0.25
Heterosexuals 5 1.26
Injecting drug users 44 11.06
Other 1 0.25
Sexual partner 1 0.25
Mother 9 2.26
Pregnant 14 3.52
Health professionals 3 0.75
Recipient blood 1 0.25
Blood donors 19 4.77
Bone marrow transplantation 1 0.25
Carriers of HIV antibody 1 0.25
Total 398 100.00

DISCUSSION

The status of anti-HCV antibody carrier in the Ni-
Sava District from 2002 to 2011 showed an upward
trend. The increase was especially conspicuous in the
last two observed years. Up to 2002, the trend had
been negative (y=78.6-9. 6x+R2=0.26), probably be-
cause of the fact that in early years (1997 and 1998)
all cases were reported as new ones. The overall inci-
dence trend from 1997 to 2011 was y=33.65 1.19x+
R2=0.03. In the Municipality of Ni§, the trend was also
steeply ascending in the period from 2002 to 2011 (y
=-4.67. 38x+£R2=0.54), while in other municipalities it
was from y=0.09 x -0.2 in the Municipality of Gadzin
Han, to y=-0.2 to 0.27 x in the Municipality of Aleksi-
nac. In the Republic of Serbia, the number of carriers of
hepatitis C was increasing, with the rate of registered
carriers of hepatitis C virus higher in 2011 in central
Serbia than in Vojvodina (5.38: 4.5/100.000). Carriers
of HCV in the NiSava District accounted for 27.73% of
the total reported number of anti-HCV antibody carriers
in Serbia in 2011 (12). Increased reporting of anti-HCV
antibody carriers in the last two years in the population
of NiSava District could be attributed to increased sur-
veillance of hepatitis by the Center for Disease Control

and Prevention on the one hand, and increased surveillance
of reporting of isolated infectious agents in private and
government laboratories by the sanitary inspection of Ni-
Sava District. Nevertheless, underreporting of carriers was
possible due to frequent lacks of laboratory reagents and
the fact was that infections usually went with asympto-
matic or atypical clinical presentation, with the health
care system undertaking insufficient screening of high-
risk groups. There is no vaccine against HCV infection,
which further complicates its prevention.

For example, in the cross-sectional study perfor-
med in the Subcarpatian and Southeastern Romania the
recorded prevalence of anti-HCV antibodies was 4.58
(13). In Azerbaijan, the prevalence of anti-HCV antibo-
dies was 4% (14).

In the study population, the unemployed acco-
unted for nearly 40% of carriers. Pupils and students are
in the fifth place (4.52%) (with students prevailing). In
Pakistan, among the students of medical and dental co-
lleges in Lahore, the seroprevalence of HCV carriers was
2.1% (15). Three health professionals were the carriers
of HCV. A pediatrician first tested for hemodialysis was
negative, but two years later as a patient of the Clinic for
Infectious Diseases and Department of Nephrology he
was positive to anti-HCV antibodies. A nurse and a kin-
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dergarten teacher were sent from the health center to
get tested for hepatitis B and C when it was discovered
that they were the carriers of anti-HCV antibodies. In a
medical center in Jerusalem, the prevalence of anti-HCV
antibodies of health workers in 1994 was significantly
higher (1.25%) than in the general population of Israel
(0.15%) (16).

In the NiSava District in the period from 2002 to
2011, coinfection with hepatitis B and C virus was fo-
und in 18 people (4.52%). In the neighboring Bulgaria,
the percentage of coinfection was 0.68%. Coinfection
with hepatitis B and C multiplied several times the risk
of developing hepatocellular carcinoma (17-20).

The studied outpatient group included 12 pati-
ents of the Special Psychiatric Hospital in Gornja Topo-
nica and 49 inmates of the Correctional Facility (OCA) in
Ni§. The report of the Helsinki Committee for Human
Rights (HC) set out that in the Correctional Facility in
Ni§, in the period from April to June 20086, there were
55 anti-HCV positive inmates and 17 drug addicts, with
9 more drug addicts in the period from July to Sep-
tember. There were no HIV positives. In the prison, there
was the problem with more inmates using one syringe,
raising the possibility for further infections among the
inmates (21). In the cross-sectional study, performed in
Iran, it was found that HCV infection was 70 times more
common among prisoners than in the general popula-
tion (22).

In Ni$, the prevalence of hepatitis C virus infecti-
on in a sample of IDUs in 2010 rose by 2.1% compared
to 2008 (58.4%: 60.5% in 2010) (23). In the popula-
tion of NiSava District in the period from 2002 to 2011,
IDUs accounted for 11,06% of anti-HCV carriers. In the
population of NiSava District in 2008, not a single IDU
case was reported as the carrier of anti-HCV antibodies,
while the highest number was recorded in 2007 and

2010 - 25% in each year. The average age of IDUs was
28.77 years £SD 5.94 (similar to the average age of
IDUs in the above study - 29,69+5.01). The youngest
was 18 and the oldest 50 years old, with 75% of IDUs
belonging to the group of unemployed.

CONCLUSION

Anti-HCV carrier status in the NiSava District sho-
wed an upward trend. Low incidence rate of 0.10% for
carriers of HCV antibodies could be the consequence of
underreporting. Males accounted for 68.34% of all ca-
rriers. The average age of an anti-HCV carrier was 37.75
years =SD 16.80. Urban residents accounted for
81.66% of carriers. The unemployed occupied the first
place among the carriers of HCV antibodies with 39.45%.
In this group, the inmates of the Correctional Facility in
Ni§ accounted for 26.11%. The groups with high expec-
tancy of anti-HCV carrier status were present in the po-
pulation of NiSava District - hemodialysis patients with
15.83%, and injecting drug users with 11.06%. Pre-
gnant women were the carriers of anti-HCV antibodies in
3.52%, while the transmission from mother to child was
reported in 2.26%. The use of non-sterile injecting equ-
ipment significantly increases the number of infected
with HCV. Since there is no anti-HCV vaccine, it is nece-
ssary to strengthen the activities of the health education
in all categories of people at risk, as well as the conti-
nuing education of providers in different health care sec-
tors. It is necessary to perform repeatedly the studies of
seroprevalence and behavior (life-style) in order to moni-
tor the trends of HCV epidemics, in order to spot chan-
ges in behavioral patterns, level of knowledge, and to
use better preventive and therapeutic services in further
planning of strategies and programs of control and pre-
vention of this disease.
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EPIDEMIOLOSKE KARAKTERISTIKE NOSILASTVA ANTITELA NA VIRUSNI HEPATITIS C
U POPULACUI NISAVSKOG OKRUGA

Marina Kosti¢t, Biljana Koci¢'?, Lidija Popovié¢ Dragonji¢?2

1institut za javno zdravije Nis, Srbija
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Sazetak

Cilj rada bio je utvrdivanje trenda oboljevanja i karakteristike nosilastva antitela na virusni hepatitis
C radi boljeg sprovodenja prevencije i suzbijanja ove bolesti.

Kao materijal koriSc¢eni su godi$nji izvestaji, prijave zaraznih bolesti, epidemioloske ankete Instituta
za javno zdravlje Ni$ za period 2002-2011. godine na podrucju NiSavskog okruga. KoriS¢en je deskriptivni
metod rada. Stope su nestandardizovane i izra¢unavane su na 100000 stanovnika.

Nosilastvo HCV antitela pokazuje uzlazni trend (y=-5,4+8.21x+R2=0.53). Vecinu nosilaca ¢ine oso-
be muskog pola (68.34%), iz gradske sredine (81.66%), prosec¢ne starosti 37.75 godina +SD 16.80, ne-
zaposleni (39.45%). Medu nezaposlenima, Sti¢enici Kazneno-popravnog zavoda ¢ine 26.11%. Vise od polo-
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vine registrovanih nosilaca (59.05%) nema utvrden nacin transmisije; slede bolesnici na hemodijalizi
(15.83%), intravenski korisnici droga (11.06%), dobrovoljni davaoci krvi (4.77%), trudnice (3.52%), trans-
misija sa majke na dete (2.26%) i zdravstveni radnici (0.75%). Hospitalizovano je 14.82%. Kod 4.52% na-
dena je koinfekcija sa hepatitis B virusom.

Nosilastvo HCV antitela u NiSavskom okrugu pokazuje uzlazni trend. Niske stope incidencije mogu
da budu posledica podregistracije. Posto protiv HCV infekcije ne postoji vakcina, potrebno je pojacati ak-
tivnosti na edukaciji svih kategorija lica u riziku, kao i pruzalaca usluga u razlicitim sektorima, o faktorima
rizika, nac¢inima transmisije i merama zastite.

Kljucne reci: epidemiologija, nosilastvo, HCV antitela, trend
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