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 A b s t r a c t: The aim of the work was to detect the serum prevalence of HBV, 
HCV and HIV infections in patents with ESRD (end stage renal disease) on haemodia-
lysis treatment from two dialysis units. 

Material and methods: 178 patients from two haemodialysis units in Skopje 
(Department of Nephrology and HDC Zelezara) who received haemodialysis treatment 
over the period January to July 2005 were involved in a cross-sectional analysis. Pa-
tients were aged 31 to 77 (mean 54) years. Serum samples were used for: detection of 
markers for hepatitis B – HBs antigen (Ag), HBsT antibody (Ab) and HBcT Ab with 
chemiluminеscent enzyme immunoassay; detection of HIV Ab and HCV Ab with the 
ELISA method; detection of HCV RNA with qualitative PCR. Statistical analysis was 
done only of patients with complete serological investigations (HCV, HBV and HIV). 

Results: Detectable markers for HBV infections were found in 43 patients 
(24.16%). Of these, 3 patients (1.68%) had positive HbsAg. Previous exposure to HBV 
was seen in 40 patients (22.47%). 57 patients (32.02%) had detectable markers (HCV 
Ab and/or HCV RNA) for HCV infections. 39 patients (21.91%) had detectable HCV 
RNA. 24 patients were positive for HBV and HCV markers. The total number of pa-
tients with anti HCV Ab was 56 (31.46%). All investigated patients were negative for 
anti HIV Ab. There is a positive correlation between AST elevation and HCV RNA (r = 
0.342, p = 0.023) as well between AST elevation and HBsT (r = 0.300, p = 0.048). A 
positive correlation was found between ALT elevation and HCV RNA (r = 0.374, p = 
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0.012). A Chi square test found significance between the time on dialysis and detection 
of HCV RNA (chi-square 7.771, p = 0.05). 

Conclusion: The results of our survey presented a prevalence of 24,16% of 
HBV and a prevalence of 32.02% of HCV in patients with renal failure on haemodya-
lisis programmes from two dialysis units for the six month period. HIV was not detected 
among the investigated patients. Immunoenzyme tests were the method of choice for the 
screening programme. The use of the PCR for detection of nucleic acid of viruses that 
can be the cause of infection for these persons is especially important. Timely detection 
of HBV, HCV and HIV infection among haemodyalisis patients is necessary for the due 
performance of therapy, as well as for taking preventive measures for the protection of 
other patients and staff in the haemodyalisis unit. 
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Introduction 
 

Viral hepatitis B and C (HBV and HCV), as well as HIV infection are 
some of the reasons for the growing morbidity and mortality among patients 
(pts) with end stage renal disease (ESRD) on haemodialysis (HD) treatment. 
One characteristic of the renal failure (RF) is immunological dysfunction pre-
sented with a lack of capability of the patient to eliminate the virus. 

Patients and personnels in the haemodialysis units are at high risk for 
HBV and HCV infections. It is characteristic of pts with RF and acute viral he-
patitis to be without icterus and to present lower or even normal transaminases, 
unlike pts with normal renal function and acute viral hepatitis. HBV and HCV 
are the most frequent reasons for chronic hepatitis associated with cirrhosis and 
hepatocellular carcinoma. Predicting factors for cirrhosis are: male sex, age > 40, 
and consumption of alcohol > 30g/day, diabetes, obesity, co-infection of HBV 
with HCV or with HIV [1, 2]. 

The parenteral way of transmission through contaminated blood, which 
is common for blood-transmitted viruses, is the reason for investigation for HIV 
among haemodialysis patients.  

An estimated number of 350 million persons are infected with HBV [3]. 
The prevalence is in the range of 1% in some developed countries up to 15% in 
developing countries [4]. In the Republic of Macedonia from 1983 until the end 
of 2006, according epidemiological data from the Institute for Public Health of 
R. Macedonia (IPH), 4187 persons with HBV infections were registered. 3% of 
the world population is infected with HCV and more than 170 million people 
are chronic carriers,the WHO referred. HCV prevalence in developed countries 
is between 1–2% [5]. IPH published that in the Republic of Macedonia from 
1996 until the end of 2006, 429 persons with HCV infections were registered.  



 Screening for Hepatitis B, C and HIV Infection… 161 

Prilozi, Odd. biol. med. nauki, XXX/2 (2009), 159–174 

 The precise number of persons with HBV and HCV co-infection is un-
known, but it seems to be more frequent in geographical regions where two in-
fections rreach a high endemic level, such as South-East Asia and the Mediter-
ranean region [6]. In general, HBV and HCV co-infection is present in 3.7% pa-
tients on haemodialysis and in 66% of HIV positive persons [7, 8]. 

At present around 33.2 million people in the world live with HIV/AIDS 
[9]. In R. Macedonia from 1987 until the end of 2007 102 persons were registe-
red with HIV/AIDS. None of the persons detected with HIV/AIDS was on 
haemodialysis treatment. 

Nowadays, the haemodialysis units have developed practice patterns and 
infection control measures designed to reduce HBV, HCV and HIV transmis-
sion. But the risks cannot be eliminated completely and these infections persist 
within haemodialysis units. 

The aim was to detect the serum prevalence of HBV, HCV and HIV 
infections in pts with ESRD on haemodialysis treatment in two haemodialysis 
units in Skopje.  

 
 

Material and methods 
 

178 patients from two haemodialysis units (Department of Nephrology 
and Haemodyalisis Center Zelezara) in Skopje who received haemodialysis 
treatment for the period January to July 2005 were involved in this cross-sectio-
nal analysis. Patients were aged 31 to 77 years (mean age 54 years).  
 From serum samples the following analysis were done:  

1.  Detection of markers for hepatitis B – HBs antigen (Ag), HBsT anti-
body (Ab) (total antibodies against HBs antigen) and HBcT Ab (total 
antibodies against HBc antigen) with an Immulite processor. The Im-
mulite (DPC – Diagnostic Products Corporation, Los Angeles, USA) 
processor is completely automatized for solid-phase two-step chemi-
luminеscent enzyme immunoassay. This enzyme system has a lower 
level of detection (10-21) compared with the conventional ELISA (10-19). 

2.  Detection of HIV Ab and HCV Ab by the ELISA method. With ELISA, 
Ab present in the serum against virus (HCV or HIV) are captured to 
the recombinant Ag bond on the bottom of the microtiter plate. Enzy-
gnost Anti-HIV ½ plus (Dade Boehring Marburg GmbH, Marburg 
Germany) kit and ELISA anti HCV (Human GmbH, Wiesbaden, 
Germany) kit were used according manufacturer recommendation.  

3.  Detection of HCV ribonucleic acid (RNA) with qualitative Reverse 
Transcriptase (RT) – Polymerase chain reaction (PCR) as a gold 
standard for the detection of active HCV infection. We applied a 
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ready-for-use nested RT-PCR kit (Absolute™ HCV RT-PCR kit, 
BioSewoom Inc., Seoul, Korea), according manufacturer recommen-
dation, with primers for the detection of the HCV polyprotein region 
5'UTR, with low level of detection 25 IU/ml which is the reason for 
it to be considered as an ultra-sensitive test. There are two separate 
reactions. The first reaction for reverse transcriptions at a tempera-
ture (T) of 42°C and first PCR. The second reaction is nested PCR. 
The electrophoresis is done on 1.5% agarose gel. A band of 145bp 
with any intensity is considered as a positive result (Fig. 1). 

 
Figure 1 – Representative electrophoregram on 1.5% agarose gel representing a 

patient positive for the presence of HCV RNA (Line 3); negative patient (Line 2); Lines 
1 and 4 are positive and negative control, respectively. M – ladder 

Слика 1 – Reprezentativen elektroforegram na 1,5% agarozen gel poka`uva 
pacient pozitiven za prisustvo na HCV RNK (linija 3); negativen pacient 

(linija 2); Liniite 1 i 4 se pozitivna i negativna kontrola. M ‡ skala 
 
Serum asparate amintranseferase (AST) and alanine aminotransferase 

(ALT) were measured by standard laboratory techniques using an automatic 
analyzer. The normal range for AST is 10–34 U/ml, and for ALT is 10–45 U/mL. 

Statistical analysis. Each value was expressed as the mean + Standard 
Deviation. The relation between two groups was analysed by the Pearson corre-
lation test. A p value less than 0.05 was considered statistically significant. The 
Chi square test was built in a manner of finding a significance between the time 
on dialysis and detection of HCV and HBV. All statistical calculations were 
performed with SPSS 16.0 software (SPSS Inc.). 

 
 

Results 
 

Detectable markers for HBV infections were found in 43 pts (24.16%). 
Of these, 3 pts (168%) had positive HBsAg as a marker for active HBV infections.  
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Previous exposure to HBV was seen in 40 of the examined pts (22.47%). 
Seven pts (3.93%) were positive only for HBsAb, 13 (7.30%) were positive only 
for HBcAb, and 20 pts (11.23%) were positive for HBsAb and HbcAb. 10pts 
(5.62%), isolated anti HBcAb positive individuals, were positive for HCV 
markers (HCV RNA and HCV Ab). 

57 pts (32.02%) had detectable markers for HCV infections. 39 pts 
(21.91%) had detectable HCV RNA, as a marker for active HCV infections, with 
or without a presence of HCV Ab. Of these, 15 pts (8.43%) were positive only 
for HCV markers (HCV RNA and HCV Ab), and 24 pts (13.48%) were positive 
for HBV and HCV markers. In 2 pts (1.12%) an active HCV infection was pre-
sent with an active HBV infection. In addition to active HCV infection 22 of the 
pts (12.36%) had markers of past HBV infection. 

The total number of pts with anti HCV Ab was 56 (31.46%). In 18 pts 
(10. 11%) HCV Ab was the only marker of HCV infection. Of these, in 5 pts 
(2.81%) HCV Ab was the unique marker of hepatitis. In 1 patient HCV Ab and 
HBs Ag were detected. Furthermore, 12 pts (6.74%) had detectable HCV Ab 
and markers of past HBV infection. Positive HCV RNA was shown in 38 pts 
(21.34%) of those with HCV Ab. 

63 pts, in all, were negative for anti HIV Ab. Examined markers and re-
sults are presented in Table 1. 
 
Table 1 – Tabela 1. 

 
Examined markers and results 

Ispituvani markeri i nivni rezultati 

Positive examined markers Number of patients Explanation (interpretation) 
HBs Ag, HBcT, HCV Ab, 

HCV RNK 2 
Active HBV 
Active HCV 

HBs Ag, HBcT, HCV Ab 1 
Active  HBV 
Inactive HCV 

HBsT, HBcT 3 Past HBV 

HBsT, HBcT, HCV Ab 8 
Past  HBV 

Inactive  HCV 

HBsT, HBcT, HCV RNK 1 
Past HBV 

Active  HCV 
HBsT, HBcT, HCV Ab  

HCV RNK 8 
Past HBV 

Active  HCV 

HBsT, HCV Ab 2 
Past (vaccination)HBV 

Inactive  HCV 
HBsT, HCV Ab, 

HCV RNK 5 
Past (vaccination)HBV 

Active  HCV 
HBcT 3 Contact with HBV 

HBcT, HCV Ab 2 
Contact with HBV 

Inactive  HCV 

HBcT, HCV Ab, HCV RNK 8 
Contact with HBV 

Active HCV 
HCV Ab 5 Inactive HCV 

HCV Ab, HCV RNK 15 Active  HCV 
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AST and ALT values were measured in 44 pts. The value of AST was 
from 16.00 to 79.80 U/ml (mean 31.80 with Std. Deviation of 15.62). The value 
of ALT was from 16 to 93 (mean 41.46 with Std. Deviation of 19.74). An eleva-
ted level of AST was present in 14 pts (7.86%), and an elevated level of ALT in 
15 pts (8,43%). 13 pts (7,30%) among those with elevated ALT and AST were 
HCV RNA positive. There was a positive correlation between AST elevation 
and HCV RNA (r = 0.342, p = 0.023) as well between AST elevation and HBsT 
(r = 0.300, p = 0.048). There was a positive correlation between ALT elevation 
and HCV RNA (r = 0.374, p = 0.012). The correlation among HCV RNA and 
AST and ALT levels is presented in Figure 2.  

AST

ALT

HCV.RNK

    1,00

     ,00
 

Figure 2 – Correlation of HCV RNK with elevated AST and ALT values 
Grafikon 2 – Korelacija na HCV RNK so zgolemenite vrednosti 

 na AST i ALT 
The data for the time of dialysis were available for 44 pts. The mean 

time on haemodialysis was 14.5 years, with a range of 3–26 years. According to 
the time on dialysis, patients were divided into 4 groups (Table 2). 

In the 1st group active HCV infection was present in 4 pts, active HBV 
in 2 pts, past HCV in 6, and there were 3 pts with past HBV infections. Ingroup 
II active HCV was present in 5 pts, past HCV in 5 and past HBV in 5 pts. In 
group III active HCV was present in 7 pts, past HCV in 4 and past HBV in 7 pts. 
In group IV active HCV was present in 10 pts, past HCV in1 and past HBV in 9 pts. 

The Chi square test found a significance between the time on dialysis 
and detection of HCV RNA (chi-square 7.771, p = 0.05). 
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Table 2 – Tabela 2 
 

Groups of pts according the time on dialysis 
Grupi na pacienti soglasno vremeto na dijaliza 

 I group 
(Less than 5 

years) 

II group 
(From 6 to 
10 years) 

III group 
(From 11 to 

15 years) 

IV group 
(More than 
16 years) 

 
Total 

Active 
HCV 2 4 2 1 9 

Past HCV  2 2 1 5 
Past HBV 3 1   4 

Active 
HCV and 

active HBV 

 
1 

    
1 

Active 
HCV and 
past HBV 

 
1 

 
1 

 
5 

 
9 

 
16 

Active 
HBV and 
past HCV 

 
1 

    
1 

Past HCV 
and past 

HBV 

 
2 

 
3 

 
2 

  
7 

Total 10 11 11 12 44 
 

 
Discussion 

 
In our study we used immunoenzyme assays as examination methods 

recommended for screening programmes for HBV and HCV [10, 11]. Tests for 
detection of antibodies for HCV as initial ones are recommended in the stra-
tegies for testing [12]. 

Gretch and Pawlosky recommend the HCV RNA test before HCV Ab 
testing for HCV in immunocompromised patients, such as patients on haemo-
dialysis; or in persons with suspected acute infections before seroconversion when 
the Ab test is negative; in differentiation between acute and past infections; and 
in estimation of the antiviral response [13, 14, 15]. 

We had prevalence of 1.68% HBs Ag detection vs. 4% HBs Ag detec-
tion in the study of Souza and collaborators. They approved a 45% prevalence 
of HBV infection in 100 examined pts on dialysis compared with an overall pre-
valence of 24.16% in our study [16]. According to the Dialysis Outcomes and 
Practice Patterns Study (DOPPS), a cross-sectional observational study of adult 
HD pts randomly selected from 308 dialysis facilities in 7 countries worldwide, 
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the mean HBV prevalence was 3.0% with a median of 1.9%, and an HBV 
prevalence of 0% to 5% in 78.5% of the facilities. [36]. The rate of serum HBs 
Ag seropositivity on maintenance haemodialysis in the developed world is 
currently low (0–10%) but outbreaks of acute HBV infection continue to occur 
in this setting [37]. From the study of dialysis and aphaeresis in the R. Mace-
donia the prevalence of HBV among pts on HD varied between 6 and 28% in 
different centres [39]. 
 More than 60% of haemodialysis pts with HBV infection develop chro-
nic hepatitis with the persistence of HBs Ag and infectivity [17]. To be able to 
demonstrate the development of chronic hepatitis in this group of patients, fur-
ther longitudinal investigations should be done. 
 Isolated hepatitis cor Ab (HBc Ab) could be unspecific, because of: a 
candid HBV infection when all others markers were below detection level (it 
could be proved only with PCR detection of the HBV DNA); it could be an uni-
que serological marker for past self-limited HBV infection; it could also be a 
sign of acute HBV infection in the window phase; or as an HBV–HDV (hepati-
tis D virus) co-infection during which HBV has suppressed replication. HBc Ab 
is a sign of exposure to a live virus and can represent a potential danger for the 
transfer of HBV. Isolated detection of HBc Ab is reported in 3–20% of the 
blood donor population or healthy persons, depending on the HBV prevalence 
among the general population [18, 19]. Souza and collaborators report 2% isola-
ted detection of HBc Ab [16].  

According to Berger and collaborators studies there is a statistically 
significant association between isolated anti-HBc seropositivity found in 37.5% 
and HCV co-infection found in 65.4% [20, 21]. These appearances suggest the 
need for anti HCV testing among persons who have an isolated antibody to 
hepatitis B cor antigen [20]. 

Only HBs Ab, which is a result of an immune response of the organism 
to HBV infection or vaccination against HBV, can neutralize HBV and allow 
good protection. In the study we had pts positive only for HBs Ab and negative 
for all other markers for HBV infection, which can lead us to the conclusion 
that those pts could have been vaccinated or their HBc Ab has disappeared [22]. 
Markers for past infection with a live virus were also detected. Divergent results 
were reported by Souza, where HBs Ab and HBc Ab were positive in 39%, as 
well as in 2.7% of pts reported by Yakaryilmaz [37, 38]. 

The risk of transmission of HBV infection through the blood of one pa-
tient to another is usually the result of improper measures taken by the person-
nel. The clinical implications for the detection of hepatitis in these patients 
come from the possibility of taking preventive measures for virus transmission: 
the induction of immunity with HBV vaccine, as the most important way; and 
therapy with interferon and lamivudine to control viral replication. 
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The prevalence of chronic hepatitis C determined by antibody testing 
among pts on haemodialysis is between 6–38%, according Zacks, whereas the 
prevalence of HCV infection determined by detection of HCV RNA can be 20– 
30% vs. 13% with anti HCV Ab and 14% with active HCV infection, data from 
other studies [23, 16]. In our study the prevalence determined by antibody testing 
was 10.11% and the prevalence determined by detection of HCV RNA was 21.91%. 

Among patients on haemodialysis the prevalence of HCV infection va-
ries from 6% in G. Britain to 60% in Poland and East Europe, 8–36% in North 
America, and 12.1–45.2% in India. In our country the prevalence of HCV 
among patients on HD was from 37–78% in some centers [39]. In developed 
countries the incidence and prevalence of HCV infection among patients on 
haemodialysis is decreasing because of the reduction of post-transfusion HCV 
infections and measures for control of nosocomial infections. The important 
factors influencing the prevalence are: the number of transfusions, duration and 
method of dialysis, physical closeness of infected patients, dialysis machines, 
dialysis membranes, haemodialysis ultra filtrate and reprocessing of the dialyser 
[24, 16]. Those are alarming data that point to necessary measures for the detec-
tion of routes for transferring HCV infection among the dialysis population with 
the goal of more rigorous conduct of precautionary measures. 

Most patients with HCV infection experience no symptoms, and the 
remainder have mild or non-specific symptoms. The window period, the time 
between HCV infection and the appearance of Ab, is 16 weeks. With the new 
ELISA test the time for detection of seroconversion is between 6–8 weeks, 
compared with the possibility of detecting HCV RNA with qualitative RT-PCR 
between 10 and 14 days after infection [25]. The ELISA method is a cheap, 
highly sensitive and specific method which justifies its use in regular follow-up 
of the health condition of patients on dialysis. This data suggests the need for 
HCV RNA detection to document viraemia [25b]. When acute infection is sus-
pected, a negative anti-HCV can be further evaluated by a HCV RNA test. With 
this, the possibility of timely use of therapeutic measures as well as the streng-
thening the preventive measures to other patients will be possible. The causes of 
such a situation are: patient immunosupression (medicaments, condition etc.) 
the patient is in the window period, or Ab has disappeared after a certain period 
of time after infection [26]. If a single negative result for HCV RNA is obtained 
from a patient positive for HCV Ab, repeated testing should be considered to 
document the resolution of the HCV infection. Patients can be persistently 
positive for HCV Ab and negative for HCV RNA, and potentially infectious 
because of possible occult hepatitis C. 

When the goal is the detection of Ag or Ab against some viruses, then 
the first line tests are immunoenzymatic methods (ELISA, Hemiluminiscent) 
[27]. But when it is necessary to confirm active replication of the virus (HBV, 
HCV and HIV) the method of choice is PCR, as a method for detection of 
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nucleic acids, especially when the investigated person has a compromised 
humoral immune response, such as are persons with renal failure [28].  

The prevalence of HIV infection among the haemodialysis population is 
different depending on the country and geographical region. In our study we did 
not detect a presence of HIV among examined samples from haemodialysis pts. 
Boulaajaj et al. examined the frequency of HBV, HCV and HIV among 186 
persons on chronic haemodialysis in University Hospital in Casablanca. They 
came to the data: 76% of pts had HCV infection, the prevalence of HBV was 
2%, and no patient was positive for HIV [29]. 

Ballester et al. performed a cross-sectional study with 318 pts in Ha-
vana and they found that HCV infection was identified more frequently than 
HBV and HIV among dialysis pts. In 5.3% of their examined persons the pre-
sence of HBs Ag was detected, HBc At were detected in 45% and 51.6% were 
anti-HCV positive. 3.1% of persons were HCV and HBV co-infected. No HIV 
positive patient was detected [30]. Our results were comparable with the last 
two studies on HIV prevalence in haemodyalisis pts.  
 HBV and HCV co–infection can result in suppression of both viruses 
(the two viruses) or with augmented histological lesions vs. histological lesions 
with only one virus [31, 32]. Co-infection involving HBV and HCV in our exa-
minated group was seen. Polenakovic et al. in his 2002 study, stated that of 200 
examined sera 54.5% were positive for HCV Ab, 9.5% for HBs Ag, 43% for 
HBs Ab, 57% for anti-Hbc. HCV-HBV co-infection was found in 9 pts. All pts 
were negative for HIV [40]. 

The mean levels of ALT and AST were higher in our study vs. their 
levels in the study by Behzad-Behbahani. [32b]. A positive correlation was found 
between ALT level and HCV RNA, and a correlation between AST level and 
HCV RNA. We found a stronger correlation between HCV RNA and ALT and 
AST than the study by Kato [32c]. In our study, elevated serum ALT was obser-
ved in anti-HCV Ab positive patients, which is in accordance with levels from 4 
to 67% previously reported [26]. But we found a smaller percentage of elevated 
ALT in pts with HCV RNA vs. 12 to 31% in the same paper. 

Several investigators have had different results. According Saha, pts 
treated with HD in the acute course of viral hepatitis have significantly less 
transaminaze concentration than in pts with normal renal function [17]. The 
major abnormality in the study of Agarwal among HD pts with HCV infection 
was fluctuating ALT [32d]. Some studies present persistent elevations in ALT 
levels in 12% to 50% of HD pts, and a higher frequency of persistently normal 
ALT levels in pts on HD vs. pts without renal failure [23]. Comparing the HCV 
RNA in infected pts with serum AST and ALT levels revealed an extremely 
poor correlation (r = 0.002 and r = 0.022 respectively) according Awady [23b].  
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We did not find a nysignificant correlation between the time on dialysis 
and detection of markers for HBV infections. It is evident that HBs antigen was 
detected only in the first group of pts. These data indicate possible infection 
with HBV during the first 5 years of dialysis. The positive association between 
HBV prevalence and years on HD is reported in Burdick’s study [23c].  

We found significance between the time on dialysis and detection of 
HCV RNA. In the study of Kato, HCV positive patients had a significantly lon-
ger time on haemodialysis than HCV negative pts (p < 0.01). However, it is 
obvious that the number of HCV and HBV infected pts is grouped into four 
groups of pts. The longer the pts remain on HD, the greater will be the chance 
of HBV/HCV infection. It is possible that pts who have undergone HD for a 
long period of time have a longer time at risk of exposure to HBV and HCV 
than those pts who have been on HD for a shorter amount of time. 

Several factors have been identified that independently influence the 
rate of progression of renal failure: male, age > 40 years at infection, HBV and 
HCV co-infection, and co-infection with HIV and HD treatment [34b]. Timely 
detection of HBV, HCV and HIV infection among haemodyalisis pts is neces-
sary for timely therapy and prevention of chronic infection, as well as for taking 
preventive measures for the protection of other patients and staff in the haemo-
dyalisis unit. 
 
 

Conclusions 
 
The results of our survey presented a prevalence of HBV of 24.16% and 

a prevalence of HCV of 32.02% in patients with ESRD on haemodyalisis pro-
grammes from two dialysis units over a six months period. HIV was not detec-
ted among the investigated patients. There is a positive correlation between 
AST elevation and HCV RNA, as well between AST elevation and HBsT. A 
positive correlation was also found between ALT elevation and HCV RNA.  

Immunoenzyme tests are the method of choice for the screening pro-
gramme. Because people with renal failure and haemodialysis have a compro-
mised immune response and antibodies can be undetectable the use of the PCR 
method for the detection of nucleic acid of viruses that can be the cause of 
infection is especially important for these persons. Only if all measures are 
properly taken can the risk for these infections be totally eliminated. This is the 
reason for regular laboratory investigation in the early phase. This study empha-
sizes the risk of transmission and the importance of infection control procedures 
in haemodyalisis units. Adequate screening of HBV, HCV and HIV infections 
and strict enforcement of universal infection control practices are required. The 
spread of HCV and HBV is mainly related to a lack of strict observance of 
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appropriate precautionary measures, which are an efficient and possibly suffi-
cient means of prevention. The lack of strict observance of precautionary mea-
sures would appear to be likely. Our study demonstrates the need for further 
longitidunal investigations such as the introduction of HBV DNA testing as 
well as the implementation of a scheme for retesting and following the markers 
for these three infections with the involvement of all patients on haemodialysis 
in R. Macedonia. 
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СКРИНИНГ ЗА ХЕПАТИТИС Б, Ц И ХИВ ИНФЕКЦИЈА 
НА ПАЦИЕНТИ НА ХЕМОДИЈАЛИЗА 

(ПОПРЕЧНА АНАЛИЗА НА ПАЦИЕНТИТЕ ОД ДВА ЦЕНТРИ 
ЗА ДИЈАЛИЗА ВО ПЕРИОДОТ ЈАНУАРИ –ЈУЛИ 2005) 

 

Boшevska G.,1 Kuzmanovska G.,1 Шikole A.,2 Џekova-Vidimilski P.,2 
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Celta na trudot be{e da se odredi serumskata prevalenca na HCV, 
HBV i HIV infekcijata kaj pacientite so bubre`na slabost (BS) na hemo-
dijalizen tretman vo primerok od dva centri za dijaliza vo Skopje.  

Materijal i metodi: 178 pacienti na hemodijaliza od dva centri za 
dijaliza (Klinika za nefrologija i Centar za dijaliza „@elezara“ vo 
Skopje) vo periodot od januari do juli 2005 godina bea vklu~eni vo studija na 
popre~na analiza. Pacientite bea na vozrast od 31 do 77 godini (sredna voz-
rast 54 god.). Na primerok na serum se vr{eni slednite analizi: detekcija 
na markeri za hepatit B – HBs antigen (Ag), HBsT antitela (At) i HBcT 
antitela so avtomatiziran hemiluminiscenten imuno analizator, detek-
cija na antitela kon HIV i antitela kon HCV (hepatitis C) so ELISA 
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metod, i detekcija na HCV RNK (ribonukleinska kiselina) so kvalitativ-
na PVR (polimeraznoveri`na reakcija). Statisti~kata analizata e napra-
vena na pacientite so kompletni serolo{ki ispituvawa.  

Rezultati: Kaj 43 pacienti (24,16%) se detektirani markeri za 
HBV infekcija. Pozitiven HBs Ag e zabele`an kaj 3 pacienti (1,68%). 
Markeri za minata HBV infekcija ima kaj 40 pacienti (22,47%). Kaj 57 
pacienti (32,02%) se detektirani markeri za HCV infekcija. Od niv kaj 39 
(21,91%) pacienti e detektiranata RNK na HCV vo primerokot. Kaj 24 
pacienti osven markeri za HCV utvredeno e i prisustvo na markeri za 
HBV infekcija. Vkupniot broj na pacienti so anti HCV At se 56 (31,46%). 
Kaj site pacienti ne se detektirani antitela kon HIV. Be{e najdena pozi-
tivna korelacija pome|u nivoto na AST и HCV RNK (r = 0,342, p = 0.023), 
како и помеѓу AST i HBcT (r = 0.300, p = 0.048). Pozitivna korelacija be{e 
najdena pome|u ALT i HCV RNK (r = 0,374, p = 0,012). χ2 testot najde zna~aj-
nost pome|u vremeto na dijaliza i detektiranata HCV RNK (chi-square 7,771, 
p = 0.05). 

Zaklu~ok: Rezultatite na popre~nata izvedena analiza zboruvaat za 
prevalenca na HBV od 24,16%, HCV od 32,02% kaj pacientite so BS na 
dijalizen tretman vo primerok od centrite za dijaliza vo Skopje dobien во 
period  од шест месеци. Кај нашите испитаници не се утврди присуство на ХИВ 
инфекција. Imunoenzimskite testovi se metoda na izbor pri skrining pro-
grami. Osobeno e va`na primenata na PVR za detekcija na nukleinskite 
kiselini na virusnite pri~initeli kaj licata so BS. Navremeno otkriva-
we na HBV, HCV i HIV infekcijata me|u pacientite na dijaliza e neop-
hodno so cel da se prezeme navremena terapija i da se spre~i hroni~nata in-
fekcija, kako i prezemawe na preventivni merki za za{tita na drugite 
pacienti od centarot za dijaliza i personalot. 

 
Klu~ni zborovi: Hepatitis B, Hepatitis C, HIV, bubre`na slabost, hemodijaliza. 
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