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Introduction. For the first time, in the Republic of Moldova, there was established the sero-
prevalence of viral hepatitis B, C and E markers in patients with tuberculosis depending on
gender, age and geographical areas.

Material and methods. 200 blood samples were collected from patients with tuberculosis
and tested by the immuno-fermentative method for presence of viral hepatitis B, C and E
markers.

Results. Following the investigations, it was established that the seroprevalence of the anti-
HEV Ig marker in patients with tuberculosis is 12.0+2.3%. The seroprevalence of viral hepa-
titis B marker HBsAg in patients with tuberculosis was 13.5+2.4%, and that of viral hepatitis
C anti-HCV - 9.0+£2.0%. The study of investigations results for the presence of nominated
markers depending on the geographical areas showed a significant statistically difference in
the seroprevalence of the anti-HEV IgG marker in TB patients in the Central area of the coun-
try compared to the Southern area(p<0.05).

Conclusions. Patients with tuberculosis showed a high level of seroprevalence of viral hep-
atitis marker viz. HBsAg - 13.5+2.4%; anti-HVC - 9.0#2.0% and anti-HVE IgG - 12.0£2.3%.
People aged 40-49 and > 60 years were the most affected, including males.

SEROPREVALENTA HEPATITELOR VIRALE B, C SI E LA BOLNAVII CU TUBERCULOZA
DIN REPUBLICA MOLDOVA

Introducere. Pentru prima datd in Republica Moldova a fost stabilit nivelul seroprevalentei
markerilor hepatitelor virale B, C si E la bolnavii cu tuberculozd in dependentd de gen, vdrsta
si zond geograficd.

Material si metode. Au fost colectate 200 probe de sdnge de la bolnavii cu tuberculozd si
testate prin metoda imuno-fermentativd la prezenta markerilor hepatitelor virale B, C si E.
Rezultate. Urmare a investigatiilor a fost stabilit cd seroprevalenta markerului anti-HEV Ig
la bolnavii cu tuberculozd constituie 12,0+2,3%. Seroprevalenta markerului hepatitei virale
B - AgHBs la bolnavii cu tuberculozd a constituit 13,5+2,4%, iar a hepatitei virale C anti-HCV
- 9,0£2,0%. Studierea rezultatelor investigatiilor la prezenta markerilor nominalizati in de-
pendentd de zonele geografice a demonstrat diferentd statisticd semnificativd a seropreva-
lentei markerului anti-HEV IgG la bolnavii cu tuberculozd din zona de Centru a tdrii compa-
rativ cu cei din zona de Sud (p<0,05).

Concluzii. S-a stabilit un nivel inalt al seroprevalenta markerilor hepatitelor virale la bol-
navii cu tuberculozd: AgHBs - 13,5+2,4%; anti-HVC - 9,0+2,0% si anti-HVE IgG - 12,0+2,3%.
Preponderent fiind afectate persoanele cu vdrsta cuprinsd intre 40-49 ani si >60 ani, inclusiv
cele de gen masculin.
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INTRODUCTION

Both viral hepatitis and tuberculosis are major
public health issues. Although, literature data
highlight on tuberculosis and viral hepatitis co-in-
fection, their convergence is less studied yet. On
the other hand, there are almost no studies on the
seroprevalence of the hepatitis E virus in patients
with tuberculosis, and even fewer studies on the
impact of viral hepatitis E on the TB course and
treatment.

The most recent and relevant studies in this area
have pointed out that the prevalence of chronic
hepatitis B (HBV) among TB patients ranges from
0.5% to 44% (1), whereas the prevalence of viral
hepatitis C among TB patients is estimated at 3.4-
44.6% (2). Co-infection of tuberculosis and viral
hepatitis B and C increases the risk of treatment
failure (3), activates latent tuberculosis (4), and
increases the risk of death (5) and drug-induced
injury (6). Hepatitis B infection increases the TB
severity by 59.5%, and hepatitis C increases the
TB severity by 34.5% (7). It’s due to the fact that
hepatitis virus reactivates tuberculosis, leading to
severe clinical manifestations (8).

Since chronic hepatitis B and C cause liver dam-
age, the treatment of TB patients co-infected with
hepatitis viruses is still a health problem in the
Republic of Moldova, due to the common anti-TB
drug-induced hepatotoxicity (9). Currently, isoni-
azid, rifampicin, pyrazinamide, and ethambutol
are considered first-line drugs, however, they are
associated with hepatotoxicity. The incidence of
hepatotoxicity and other side effects ranges from
3% to 28% (10).

Regarding viral hepatitis E, recent studies con-
ducted in Europe show a heterogeneity of its
spread from 0.6% to 52.5% among the popula-
tion, where anti-HEV IgG traces have been found.
The anti-HEV IgG seroprevalence varies, depend-
ing on the geographical region, the type of test
used and population under study (11).

On the other hand, as it has been already men-
tioned above, there are almost no literature data
on the prevalence of viral hepatitis E in patients
with tuberculosis. Although hepatitis E is usually
a self-limiting disease in immunocompetent indi-
viduals, it can cause serious complications in risk
groups such as pregnant women (12) and organ
transplant recipients (13). In cases where viral
hepatitis E is associated with another pre-existing

viral hepatitis (B or C), it quickly changes from
chronic into a fulminant condition, followed by
severe liver damage and high mortality rates (14).

The treatment options for viral hepatitis E remain
limited so far, and only one vaccine has been de-
veloped, which, unfortunately, is still not used in
our country.

This research paper is aimed at studying the sero-
prevalence of viral hepatitis B, C and E in TB pa-
tients from the Republic of Moldova.

MATERIAL AND METHODS

A cross-sectional descriptive-epidemiological
study was conducted on TB patients admitted to
the IMPH Clinical Hospital of Phthisiopulmonol-
ogy in Chisinau during the period from January to
February 2021. 200 blood samples were col-
lected, including 7 samples - from the northern,
178 - from the central and 15 - from the southern
districts of the country. The men-women ratio
was 131 (65.5%) and 69 (34.5%), correspond-

ingly.

All the samples were studied for the presence vi-
ral hepatitis B (HBsAg), viral hepatitis C (anti-
HV(C) and viral hepatitis E (anti-HEV IgG) markers
via the enzyme immunoassay (ELISA). Tests were
performed using Dia. Pro Diagnostic Bioprobes
kit that has a sensitivity of 99.9% and a specificity
of 99.9%. A total of 672 laboratory studies were
performed (including repeated studies with
doubtful results). Statistical data processing was
carried out using Microsoft Excel and Epilnfo pro-
grams.

RESULTS

The laboratory findings of TB patients showed
that the seroprevalence of the surface antigen
HBsAg was 13.5+2.4%, the anti-HCV marker of
hepatitis C was 9.0£2.0% and the anti-HEV IgG
was 12.0+2.3%. In females, HBsAg seropreva-
lence was 5.8+2.8%, and in males - 17.6+3.3%,
which indicated a significant statistical difference
between the sexes (p<0.05). The anti-HCV marker
was detected almost to the same extent both in fe-
males - 8.6%£3.4% and in males - 9.2+2.5%. The
predominant anti-HEV IgG marker was found in
17.4+4.6% of females and in 9.2+2.5% of males.
Thus, the obtained results reveal that TB patients
are at higher risk of developing viral hepatitis B, C
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and E (tab. 1).

The analysis and assessment of the laboratory
findings of the examined TB patients, depending
on their geographical areas of origin, revealed
that the seroprevalence of HBsAg in the Northern
region was 14.3+13.2% and anti-HEV IgG -
14.3£13.2%. There were no cases of anti-HCV

marker positivity among 7 patients from this
area. At the same time, the seroprevalence of
HBsAg was 13.5+2.6%, anti-HCV - 8.9+2.1%, and
anti-HEV IgG - 10.1+2.3% within the central part
of the country. The seroprevalence of TB patients
in the Southern regions was 33.3+12.1%, and
13.3+8.8% for both viral hepatitis E and for
HBsAg and anti-HCV markers (tab. 2).

Table 1. The test results on viral hepatitis B, C and E markers of TB patients
according to their gender distribution.

Total Markers
Gender Ag HBs Anti-HCV Anti-HEV IgG
positive P+ES positive P+ES positive P+ES
Males 131 23 17.6£3.3 12 9.2+2.5 12 9.2+2.5
Females 69 4 5.8+2.8 6 8.613.4 12 17.4+4.6
Total 200 27 13.5+2.4 18 9.0£2.0 24 12.0£2.3
Table 2. The test results on viral hepatitis B, C and E markers of TB patients
according to their geographical origin distribution.
BT Total Ma!rkers :
ical areas Ag HBs Anti-HCV Anti-HEV IgG
positive P+ES positive P+ES positive PxES
North 7 1 14.3+13.2 0 0 1 14.3+13.2
Centre 178 24 13.5+2.6 16 8.9+£2.1 18 10.1+2.3
South 15 2 13.3+8.8 2 13.3+8.8 5 33.3x12.1
Total 200 27 13.5+2.4 18 9.0£2.0 24 12.0+2.3

Subsequently, all cases were assessed by age.
Thus, the highest level of HBsAg seroprevalence
was found in the age group of 40-49 years old viz.
24.5+6.1%, whereas the other age groups re-
vealed as following: 20-29 years old - 7.7+£7.4%,
30-39 years old - 7.5+4.2%, 50-59 years old -
10.0+4.7%, 60 and over - 11.3+4.3%.

As regarding the anti-HCV marker, it was mainly
determined in the 60 age group and older, show-
ing a seroprevalence of 13.2+4.6%, followed by
the age group of 50-59 years, where the same
marker was determined in 10.0+4.7% of cases,
the age group of 40-49 years exhibited the small-
est distribution of 5.6+3.1%, the age group of 30-
39 years was found in 7.5+4.2% cases and, finally,
only one positive case was determined in TB pa-
tients aged 20-29, the marker being of 7.7+7.4%
(tab. 3).

The studies related to the age-dependent pres-
ence of viral hepatitis E marker in TB revealed
that the seroprevalence of anti-HEV IgG in the
group aged 20-29 years old was 7.7+x7.4%,
7.5%4.2% in patients aged 30-39 years,

14.8+4.8% in those aged 40-49 years, 10.0+4.7%
in 50-59 year-old group, and 15.1+4.9% in TB pa-
tient older than 60 years old.

Therefore, the obtained results show that the
highest seroprevalence of surface antigen
(HBsAg) was recorded in TB patients aged 40-49,
whereas the anti-HCV and anti-HEV IgG markers
showed a higher prevalence in patients aged over
60.

The last task performed in our study was to ana-
lyze and evaluate the seroprevalence of viral hep-
atitis associated with TB patients. Thus, the sero-
prevalence of the anti-HEV IgG marker associated
with HBsAg was 25.9+5.1% of cases (7 people out
of 27). The same association of markers was
found in male patients in 22.2+8.0% of cases (6
people out of 27), and in females in 3.7+3.6% of
cases (1 person out of 27). There is a statistical
difference in the prevalence of these associated
markers in men compared to women (p<0.05).
Depending on the age, the highest level of associ
ation of anti-HEV IgG and HBsAg markers was
found in TB patients aged 40-49 years viz. 8+8.8%
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(4 people out of 27). The seroprevalence of pa-
tients under study revealed the anti-HEV IgG as-
sociated with HBsAg, which was 20.8+8.3% (5 pa-
tients out of 24) in the Central region and 100%

in the Southern region (2 patients out of 2). No
cases of these associations have been registered
in the Northern regions.

Table 3. The test results on viral hepatitis B, C and E markers of TB patients
according to their age distribution.

Total Markers
Age Ag HBs Anti-HCV Anti-HEV IgG
(years) positive P+ES positive P+ES positive P+ES
20-29 13 1 7.7+7.4 1 7.7+7.4 1 7.7+7.4
30-39 40 3 7.5+4.2 3 7.5+4.2 3 7.5+4.2
40-49 54 13 24.0+5.8 3 5.6+3.1 8 14.8+4.8
50-59 40 4 10.0+4.7 4 10.0+4.7 4 10.0+4.7
260 53 6 11.3+4.3 7 13.2+4.6 8 15.1+4.9
Total 200 27 13.5+2.4 18 9.0+2.0 24 12.0£2.3

The anti-HEV IgG marker associated with anti-
HCV was detected in 22.2+9.8% of cases (4 out of
18 people). Depending on gender, this association
showed a seroprevalence of 16.7+9.6% (3 out of
18 people) men, and 5.6+5.4% (1 out of 18 peo-
ple) in women. The highest age-related seroprev-
alence was registered in patients aged 30-39
years old - 11.2+7.4% (2 people out of 18). De-
pending on the geographical distribution, the as-
sociation of these markers was detected in
18.8+9.8% of cases (3 people out of 16) from the
Central area of the country, in 50.0£35.3% of
cases (1 person out of 2) from the Southern area,
whereas no cases have been reported in the
northern area.

DISCUSSIONS

Viral hepatitis remains a challenging public health
problem. Many studies show that TB patients are
at higher risk of becoming infected with viral hep-
atitis viruses, including viral hepatitis E (3, 15).

Patients suffering from pulmonary tuberculosis
on the underlying viral hepatitis are becoming in-
creasingly sensitive to the hepatotoxic effect of
anti-tuberculosis drugs. This is mostly due to the
fact that hepatitis infection leads to liver damage,
making the organ more susceptible to drug dam-
age (6, 10).

A study conducted by Kim et al. reported that
13.7% of the studied patients treated with anti-
TB drugs developed drug-induced liver injury (6).
In patients with liver disease, TB treatment may
increase the chance of developing liver failure.
This means a delayed treatment of tuberculosis in
patients suffering from acute hepatitis. However,

one study found that patients who received anti-
viral drugs shortly after being diagnosed with TB
had a lower risk of liver damage caused by anti-
TB drug hepatotoxicity (3). Based on the risks
listed above, a series of worldwide studies set out
similar tasks as in the present study to establish
the prevalence rates of viral hepatitis in TB pa-
tients in order to assess their potential risk (1, 2,
11, 16-19).

In this context, the results obtained by Feleke B.E.
et al. (18) found a prevalence of viral hepatitis B
of 15.1% (95% CI: 13.92-16.28%) in a sample of
3537 TB patients, which is similar to the present
study, which found an HBsAg seroprevalence of
13.5+2.4%.

As regarding the prevalence of hepatitis C virus
infection in TB patients, a reference meta-analysis
study including 21 studies found a prevalence of
2% to 27%. Based on a random effect model, the
overall prevalence was 7% (95% CI: 6-9%) (17).
The result of 9.0£2.0% HCV marker seropreva-
lence obtained in the present study falls within
this range. On the other hand, the above- men-
tioned meta-analysis (17) found that the preva-
lence of hepatitis C virus in men with tuberculosis
is about 10% (95% CI: 14-16%) compared to
women, where this rate was significantly lower,
namely by 2% (95% CI: 1-4%), indicating a statis-
tically significant difference (p=0.0672). This
finding showed that men have a higher risk of de-
veloping HCV than women (odds ratio, OR = 2.02
(95% CI: 1.28-3.18). The present study also
found higher levels of anti-HCV marker seroprev-
alence in men compared to women viz. 9.2+2.5%
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vs. 8.6£3.4%, though not to the same extent.

Moreover, the seroprevalence of the anti-HVE IgG
marker found in the present study, namely,
12.0£2.3% is almost similar to the results ob-
tained in a study, which was conducted in Italy
(2013) showing an anti-HEV prevalence of
11.6% (113/973) (16).

Our results suggest that the levels of seropreva-

CONCLUSIONS

lence of viral hepatitis B, C and E markers in pa-
tients with tuberculosis from our country are
quite high, however, they fit into the global trend
related to this area. Thus, special attention should
be given to testing and carrying out preventive
measures against these infections in order to
avoid liver injury during treatment with anti-tu-
berculosis drugs, as well as their possible associ-
ation with viral hepatitis.

1. The TB patients are at higher risk of developing viral hepatitis, being proved by the high seropreva-
lence of the following markers: HBsAg - 13.5+2.4%; anti-HVC - 9.0+2.0% and anti-HVE IgG -

12.0£2.3%.

2. The simultaneous presence of the anti-HVE IgG marker associated with anti-HCV was detected in
22.2+9.8% of cases, predominantly in men - 16.7+9.6% and among patients aged 30-39 years old in

11.2 £7.4% of cases.

3. The seroprevalence of the anti-HVE IgG marker associated with HBsAg was found in 25.9+5.1% of
cases, predominantly in men - 22.2+8.0% and among patients aged 40-49 years in 24.0£5.8 % of

cases.
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