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Effect of Hepatitis C Virus infection on the right ventricular functions,
pulmonary artery pressure and pulmonary vascular resistance.
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Abstract

Infection with hepatitis C virus (HCV) is one of the most common causes of viral hepatitis
worldwide. Multiple extrahepatic manifestations of HCV infection have been recognized. In
this study we aimed to examine right ventricular sgtolic function and pulmonary artery
pressure in HCV patients. The study included 50 HC\patients (mean age; 34+12 years) and
50 normal persons (mean age; 28+11 years) as cortgsoup. Transthoracic echocardiogra-
phy was performed on all the participants. Right vatricular systolic parameters, pulmo-
nary artery pressure and pulmonary vascular resistace (PVR) were compared between
these two groups. In patients with HCV, the right entricular fractional area change (RV
FAC), tricuspid annular plane excursion (TAPSE) andRV myocardial systolic velocity (St)
values were lower than the control group (31 + 10sv48 +12 %; 13.5 £ 1.5 vs 19.2 + 3.4 mm
and 8.3 £1.1vs 17.7 + 3.3 cm/s all p values<Qiff@spectively); the right atrium (RA) and
RV diameters were higher than controls (4.8 + 1.33/3.6 £ 0.6 cm, p<0.001; 4.4 +0.8vs 3.3
0.5cm  p<0.001, respectively). Additionally systai pulmonary artery pressure and PVR
were higher than controls (36.3 + 9.9 vs 23 £ 7.8mHg, 3.5 £ 1.1 vs 2.1+ 0.8; p<0.001, re-
spectively). Conclusion: The findings showed that BV infection may be associated with
right ventricular systolic dysfunction and pulmonary hypertension.
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Introduction cardiomyopathy and myocarditis in patients has been
recognised [9,10]. Moreover, we have establisheela

The Hepatitis C virus (HCV) infection is a majorgia  tion between HCV infection and LV systolic and dwis

health problem worldwide. Additionally, HCV infeoti  dysfunction and LV hypertrophy in our previous s$ésd

has been associated with extrahepatic involvermmts  [6,11].

as Sjogren’s syndrome, cryoglobulinemia, glomerulon

ephritis, lichen planus, and Hashimato's thyroditi To our knowledge, so far there has been no studiyats

[1,2]. It is also considered that there is a refati ing right ventricular systolic function and pulmoypay-

between HBV and HCV and oronary artery disease anfertension in HCV patients. Our present study wars ¢

heart failure [3-6]. ducted to explore any changes in systolic functibthe
right ventricle, pulmonary artery pressure and mulary

Recent studies revealed that there is a relatiowe®®  yascular resistance (PVR) in HCV infected patients.
HCV and lung disease such as pulmonary fibrosis,

chronic obstructive pulmonary disease and intembtit _
pneumonitis [7,8]. Materials and Methods

Several viruses, mainly parvovirus, adenovirus andelection of the patients

enterovirus, may infect the myocardium. Since thes€&ifty patients (with mean age 34+12 years) , whas h
agents cannot be found in many patients with mybtsr  been followed in the outpatient clinic of infectidiseases
other etiologic agents have been searched. Recéindy department because of chronic hepatitis C (anti-H@ow
association of HCV infection with hypertrophic dlated HCV-RNA positive for at least 6 months), has normal
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liver enzymes and has not received antiviral treatim
were selected for the study.

The control group consisted of 50 persons, (witam
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spectral display of myocardial velocities. LV mymndial
peak systolic (s, cm/s), early () and late (diastolic
velocities and right ventricle (RV) myocardial pesjstolic
(St), early (RVe’) and late (RVa’) diastolic velbgi

age 28+11 years ) who appealed to the cardiologly ansovolumetric contraction time (ICT, ms), iso-voletric

infectious disease outpatient clinic because ofouar
reasons and did not have any identified structceiadiac
pathologies. A physical examination, the medicatdry
of patients, and the blood biochemistry were evallian
all groups. The subjects were defined as hypestensi
their blood pressure wasl40/90 mmHg or if they were

relaxation time (IRT, ms), and ejection time (ETs)were
obtained by placing a tissue Doppler sample volimtae
basal segments of the lateral and septal wall$i bot
ventricul. Myocardial performance index (MPI) was
calculated using (ICT+IRT)/ET formula for RV. By
calculating the arithmetical mean value of the sagal

receiving any antihypertensive medication. Diabetegalues, mean RV St, €’,a’, mean MPI values weraiobtl.
mellitus was defined as the presence of a histdty Orherefore, Doppler tissue velocities given represam

antidiabetic medication usage or fasting glucoselle
126 mg/dl. Smoking status was classified as smogers
those who never smoked.

Patients with coronary artery disease, heart filur
valvular disease, cardiomyopathy, hypertensionhetes
mellitus, chronic lung disease, sleep apnoea, ithyro
dysfunction, anemia, malignancy,
insufficiency, chronic inflammatory disease, pragey,
septicemia, cerebrovascular accident were exludeu f
the study. Intravenous drug abusers, alcohol drinke
HIV and hepatitis B virus carriers were also exeldidAll

of the patients were in sinus rhythm and none efrth
were taking cardioactive medications like antiafrhy
thmics, antiplatelet, antipsycotics, and antihistacs.
Every patient signed an informed consent form dred t
local ethics committee approved the study.

Echocardiographic Measurements
Two-dimensional,
Doppler echocardioagraphic examinations of all ecigj

were performed by the same examiner with

commercially available machine (Vivid 7 pro, GE
Horten, Norway, 2-4 mHz phased array transduce
During echocardiography, a one-lead electrocardiogr
was used.

renal and hepatiﬁ

M-mode, pulsed and colour flow

average of the basal segments of the lateral seytit.
The tricuspid annular motion was recorded at theffe¥
wall for tricuspid annular plane excursion (TAPS)d

RV fractional area change (FAC) was measured fiom
apical four-chamber view according to the criteah
American Society of Echocardiography and European
Associated Echocardiography [14]. PVR was calcdlate
sing (TR max velocity/RVO) x 10 +0.16 [15].

Statistical Analyses

SPSS 16.0 statistical program (SPSS, Chicago, 8A)U
was used for statistical study. All values are igiss mean +
standard deviation. Values between different groupse
compared using the independent-samples t-test. A Ch
square test was used to assess differences between
categorical variables. The relationship betweerarpaters
was determined using the Pearson coefficient a&lzdion.
P-values <0.05 were considered significant.

Results

aI'here was no statistically significant differenatvizeen the

o

CV group and controls with regard to age, genbieqd
pressure, body surface area, smoking status, diesradtthe
left atrium and the left ventricle and left veniiier systolic
and diastolic parameters (Table 1).

M-mode measurements were performed according to the N
criteria  of American Society of Echocardiography!n HCV positive group, the RV FAC, TAPSE and Stuesl

(12,13). Left atrium (LA) diameter, LV end-sistoland
end-diastolic diameters were measured. LV ejectio
frection (EF) was estimated by Simpson'’s rule.

Pulsed-wave mitral and tricuspid flow velocities reve
measured from the apical four-chamber view by g
sample volume to leaflet tips. Mitral and tricusgdrly
diastolic velocity (E, cm/sn), late diastolic vatgc(A,
cm/sn), E/A ratio, and E deceleration time (DT, mgye
determined. Each representative value was obtdnoed
the average of three measurements. Doppler tissagirg
echocardiography was performed by transducer fretes
of 3.5-4.0 mHz, adjusting the spectral pulsed Deppl
signal filter until a Nyquist limit of 15-20 cm/swas
reached, and using the minimal optimal gain. Thaitap

were found to be lower (34 £ 10 vs 62 £13 % an@ 2.1

S 23.4 £ 3.3 mm, and 9.1 + 1.1 vs 16.2 + 2.4 cils,
p<0.001, respectively); MPI, which shows both distand
diastolic functions, was found to be higher in theient
group compared to the controls (0.47 0.7 vs 0.332
p<0.001). The RA and RV diameters were found to be
higher (4.8 + 1.3 vs 3.4 £ 0.6cm and 4.3 + 0.8.2st30.5cm
both p<0.001, respectively); additionally systgidmonary
artery pressure (SPAP) and PVR were found to beehig
(36.3£99vs 23.1 8 mmHg, and 3.5 +1.1 v& 2B;
p<0.001, respectively). Also RV E/e’ ratio whichogls
diastolic dysfunction significantly higher in the CN
patients (9.3 £ 24 vs 5.2 #1.5, p<0.001). No other
statistically significant difference was found beém the two
groups with regard to the right ventricular didstol

sweep speed was set at 50-100 mm/s to optimise tiparameters (Table 2).
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Hepatitis C virus and right heart failure

Table 1. Comparison of clinical and echocardiographic featiof HCV patients and controls group

Patients Controls P-Value

(N=50) (N=50)
Age (years) 34+12 28+11 NS
Male (n,%) 25 (50) 20 (40) NS
BSA (nf) 1.9+0.3 19+0.2 NS
LV EF (%) 58+9 64 +11 NS
LA diameter(cm) 3.5+0.8 3.2+£0.6 NS
LV EDD (cm) 46+1.9 4355 NS
LV ESD (cm) 29+0.9 25+0.7 NS
E/A 1.3+04 1.2+0.2 NS
E/e’ 9.1+11 6.7+0.9 NS
SBP (mmHg) 120 + 13 122 +16 NS
DBP (mmHg) 74 +15 77+9 NS
Smoking (n) 9 10 NS

BSA: body surface area, LA: left atrium, LVEF: kdhtricular ejection fraction LVEDD: left ventritar end-diastolic

dimension, LVESD: left ventricular end-systolic dirsion,
systolic blood pressure, DBP: diastolic blood press

e’: mean LV myocardial early diastolicoaly , SBP:

Table 2. Conventional and Tissue Doppler Right Ventriclahocardiographic Parameters

Patients (N= 50) Controls (N=50) P-Value
RA diameter (cm) 48+1.3 3.4+ 0.6 <0.001
RV diameter (cm) 43+0.8 3.2+05 <0.001
RV E/A 11+0.3 1.3+0.5 NS
RV DT (ms) 186 + 16 175+ 14 NS
RV E/e’ 93+24 52+15 <0.001
RV MPI 0.47 £0.7 0.33+04 <0.001
RV FAC (%) 34+11 62 +13 0.001
TAPSE (mm) 153+2.1 23.4+33 <0.001
St (cm/s) 9.1+11 16.2+24 <0.001
SPAP (mmHg) 36.3+£9.9 23.1+8 <0.001
PVR (Wood) 35+1.1 2.1+0.6 <0.001

RA: right atrium, RV: right ventricle, DT: deceldian time, RV e': mean RV myocardial early diasteelocity, MPI:
myocardial performance index, RV FAC: right ventf&r fraction area change, TAPSE: tricuspid anutdane excur-
sion, St:mean RV systolic myocardial velocity, SP#yBtolic pulmonary artery pressure, PVR: pulmgnaascular

resistance.

Discussion

This study revealed that pulmonary systolic pressund
PVR were higher in HCV patients than in control$scA
there is a relationship between RV systolic dysfucand
HCV.

Recently, the importance of HCV infection in myatitis

and cardiomyopathy has been emphasised. HBV angr

21.5% of anti-HCV positive patients. Hence, thehatd
suggested that HCV might play a role in severatliear
disorders with formerly unidentifiable etiology .

In our previous study, an association was also doun
between HCV infection and the left ventricular
hypertrophy, in terms of the left ventricular syst@and
diastolic dysfunction [6,11]. Wangt al[18] found higher
-proBNP levels, increasing with heart failure time

HCV has been associated with atherosclerosis and HCyg\//4CV patients not having liver failure, in

sero-positivity in patients with coronary arterysekse
and this was found to be related to cardiac faikamel
increased mortality[16]. Matsumoet al[17] found anti-
HCV positivity in 10.6% of the patients with hypephic
cardiomyopathy and in 6.3% of the patients wittateid
cardiomyopathy. Additionally, they found arrhythmia
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comparison with the control group.

Recent studies revealed that there is a relatidweas
HCV and lung disease such as pulmonary fibrosis,
chronic obstructive pulmonary disease and intefastis
pneumonitis [7,8].
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According to this situation, it is considered thHa€V 2.
infections may increase heart failure and pulmonary
dysfunctions. Despite a large number of studiesedon
about the relation between cardiomyopathy and heart
failure, the data about cardiac and pulmonar effexft
HCV is limited

In our study, we found lower RV FAC, TAPSE, St and
higher MPI; which indicates RV systolic dysfunctiom

the patient group. Similarly a significantly higlte’ ratio

also indicated diastolic dysfunction in the HCVipats. 4.
In this study we found a relationship between HCV in-
fection and RV systolic and diastolic dysfunctigkiso
PASP and PVR were found higher than the contraligyro

It may be considered that this situation causesiiolic
dysfunction, pulmonary dysfunction and portal hyper
ension due to hidden liver failure. Moreover, thetxay be
some bioactive substances that we have not reamniz
yet, which may lead to obscure hepatic failure witr-

mal AST/ALT and consequently are not metabolized in"”
the liver and affect only RV, but not LV, since yhare
metabolized in the lungs; furthermore, hepatiasfailmay 7
lead to portopulmonary hypertension and consegasht
dysfunction without manifesting clinical symptoms.

Limitations of the study

The most significant limitation of our study is timsuffi-

cient number of the patients. Other limitationslude
single transthoracic echocardiography assay, except
physical examination other tests and evaluation® wet
performed for lung disease and sleep apnoea. Also f

hepatic failure, other than AST and ALT further lenea  10.

tion and imaging studies were not performed.

Conclusion 11.

Our findings showed that HCV infection seems tcabe

sociated with the RV systolic dysfunction and putay  12.

artery hypertension although the mechanisms okthes
not known thoroughly. Therefore, cardiac involvetnen
and pulmonary hypertension should be consideremh@lur
the follow-up of a patient with HCV infection forxea
hepatic involvement and these patients should bei-mo
tored with echocardiography. Further-more, HCV dthou
be kept in mind for the patients who hasardiomyopa-
thy, right cardiac failure and pulmonary hypertensi
with unidentifiable etiology. Further comprehensstad-
ies may be needed to confirm our findings.
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