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Arzu Cennet Isik,?

ABSTRACT

Objective: Research has shown that hepatitis C infection, metabolic syndrome (MS), and
non-alcoholic fatty liver syndrome are associated. This study was designed to assess the
parameters of MS in people with hepatitis C antibodies.

Methods: We enrolled 104 patients, including 52 men and 52 women who visited our
hospital and had anti-hepatitis C virus (HCV) positivity. In the patient group, different exam-
inations were performed as per the MS criteria in the Adult Treatment Panel (ATP) Il and
International Diabetes Federation (IDF) guidelines.

Results: As per the ATP Ill criteria, the prevalence of MS was 36.5% (n=38) in the total
population, 55.8% (n=29) in women, and 17.3% (n=9) in men in our study. When the IDF
criteria were applied, the MS prevalence was 48.1% (n=50) in the total population, 65.4%
(n=34) in women, and 30.8% (n=16) in men.

Conclusion: In our study, the prevalence of MS was significantly higher in female patients
with HCV antibodies than in male patients.

artery disease (CAD), hypertension, dyslipidemia, diabe-
tes mellitus or glucose intolerance, and abdominal obesity

Hepatitis C virus (HCV) infection is a common and seri-
ous health problem affecting people across the world. The
global prevalence of HCV infection is 3%.!"! This infection
is one of the main causes of serious liver diseases, such as
chronic liver disease, cirrhosis, and hepatocellular carcino-
ma. In contrast, metabolic syndrome (MS) is a fatal condi-
tion characterized by systemic disorders, such as coronary

beginning with insulin resistance.™

Dyslipidemia, a component of MS affects liver functions and
causes fatty liver syndrome, fibrosis, and cellular destruc-
tion. Thus, this disorder is believed to cause more problems
for people with HCV positivity and influence treatment re-
sponse in patients who are scheduled to undergo treat-
ment.B! Various trials have shown that advanced liver injury
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may occur more easily in patients with non-alcoholic fatty
liver disease (NAFLD) and other comorbidities.! Central
obesity, characterized by excess fat accumulation around
the waist, is the most influential independent risk factor in
the pathogenesis of NAFLD.4 In some non-obese patients
with NAFLD, based on the body mass index calculations,
central obesity, that shows a strong relationship with insu-
lin resistance, is considered the most important finding of
MS. In our study, MS parameters have been examined in
people with HCV antibodies.

MATERIALS AND METHODS

One hundred and four patients who visited the polyclinics
of our hospital in the period from January 2012 to Au-
gust 2012 and had anti-HCV positivity were enrolled. The
anti-HCV levels of the patients were examined using the
ELISA (Triturus, Spain). Total 52 patients were men, and
52 were women. The waist circumference, height, and
weight of all the patients were measured and recorded.
Moreover, data regarding their age, sex, previous labora-
tory tests conducted at our hospital, preprandial blood
glucose level, total cholesterol level, low-density lipopro-
tein (LDL) cholesterol level, and high-density lipoprotein
lipase (HDL) cholesterol level, and triglyceride level were
recorded. Information regarding the patients’ medical his-
tories was obtained; in addition, the health-related infor-
mation of the patients and their families were recorded.
Data on the presence of CAD, hyperlipidemia, hyperten-
sion, obesity, and diabetes mellitus were collected. During
the physical examination, waist circumference, pulse rate,
and arterial tension values were measured. Body weight
was measured using a weighing scale that had a sensitivity
of 0.1 kg on which the subjects stood wearing light cloth-
ing and no shoes. Further; waist circumference was mea-
sured with mild expiration on the plane passing through
the spina iliaca anterior superior and the lower costa with
the patient in the standing position.

The IDF and ATP criteria were used for establishing a di-
agnosis of MS. The ATP IlI criteria use abdominal obesity
(waist circumference >102 cm for men and >88 cm for
women), hypertriglyceridemia (triglyceride level =150 mg/
dL), reduced HDL (<40 mg/dL for men and <50 mg/dL for
women), hypertension (blood pressure 2130/85 mmHg),
and hyperglycemia (fasting blood glucose 2110 mg/dL) for
MS diagnosis. As per the IDF criteria, at least two of the
following factors must be present to establish a diagnosis
of MS: abdominal obesity (waist circumference >94 cm for
men and >80 cm for women), hypertriglyceridemia (tri-
glyceride level 2150 mg/dL), reduced HDL cholesterol lev-
el (<40 mg/dL for men and <50 mg/dL for women), high
blood glucose (fasting plasma glucose level 2100 mg/dL),
and high blood pressure (2135/80 mmHg).

We used the SPSS (Statistical Package for Social Sciences
for Windows) 16.0 package program for statistical anal-
yses; for numerical data, the averagetstandard deviation
values were calculated, while for categorical data, percent-
ages and frequencies were determined. Homogeneity of
the distribution of the values in each group was examined
using the Kolmogorov-Smirnov Z test. The student T test
was used for comparing normally distributed numerical
data. The Mann-Whitney U test was used for paired com-
parisons of non-normal numerical data. Chi-Square test
was used for evaluating the categorical variables. p < 0.05
or 95% confidence interval was considered to indicate sta-
tistical significance.

RESULTS

Hundred and four patients who visited the polyclinics at
Haseki Research and Training Hospital and had anti-HCV
positivity were enrolled. Fifty-two of the patients were
men, and 52 of them were women. The average age of the
patients was 55.79+18.24 y. The prevalence of HbsAg was
2.9% (n=3) and that of HIV was 1% (n=1).

Table I. Clinical and laboratory levels of the patients with anti-HCV positivity (average [AVG)  Standard deviation [SD])
Female Male General

Age 56.88+17.70 54.69+18.87 55.79+18.24
Waist circumference 84.98+8.71 88.87+8.32 86.92+8.70
Glucose 117.40+49.18 117.52+69.17 117.46+59.72
Triglyceride 130.12+£59.90 118.90+£60.01 119.52+60.61
HDL cholesterol 45.00+13.29 32.75+12.69 41.88+13.31
LDL cholesterol 104.75+£33.43 92.60+41.48 98.67+37.98
ALT 44.15+44.46 50.81+58.46 47.48+51.79
AST 48.27+49.07 54.10+58.24 51.18+53.67
ALP 99.50+82.06 91.21+38.26 95.36+63.84
GGT 55.06+55.73 52.88+62.27 53.97+58.81
HbAlc 5.89+1.58 6.01+1.95 5.95+1.77
Systolic blood pressure 122.88+12.57 121.15£11.65 122.02+12.09
Diastolic blood pressure 76.35+12.52 75.38+11.28 75.87+11.87

HDL: High-density lipoprotein; LDL: Low-density lipoprotein; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline phosphatase; GGT: Gamma-

glutamyl transferase; HbA | c: Hemoglobin Al c.
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Table 2. Comparison of the patients with metabolic Table 3. Comparison of the patients with metabolic
syndrome and the patients without metabolic syndrome and the patients without metabolic
syndrome according to the ATP criteria syndrome according to the IDF criteria

ATP N  Average SD p IDF N  Average SD p
Age None 66 5333 19.951  0.048 Age None 54  51.74 20967 0.0I6
Available 38  60.05 14.060 Available 50 60.16 13.654

ALT None 66 45.4| 53.063 0.593 ALT None 54 46.04 57.543 0.769
Available 38  51.08  50.008 Available 50 49.04 45309

AST None 66 4789 53366 0413 AST None 54 5022  57.691 085l
Available 38  56.89  54.443 Available 50 5222  49.536

ALP None 66 9465 64938 0.883 ALP None 54 8700 57120 0.167
Available 38 96.58 62.752 Available 50 10438 69.858

GGT None 66 4806 61207 0.178 GGT None 54 4830 63685 0309
Available 38 6424  53.656 Available 50 60.10  53.024

Cholesterol ~ None 65  160.77 46705  0.545 Ehelzezel  Neat 55 UBedE dasl WHey
Available 38 16658  47.017 lleteia Ay I S

LDL None 66 9621 37474 038 LbL None 54 9339 27.768 0.14]
Available 38 10295  38.984 aetict= 0N L S s

LDH None 66 210.17 98594 009l LDH None 54 21637 106.689 0473
Available 38  247.18  119.033 Available 50 231.60 108783

HbAlc None 66 5564 13779 0008 HbAlC None 54 3300 07682 <0.00]
Available 38 6637  2.1535 Avallble 50 6664 22278

HDL: High-density lipoprotein; LDL: Low-density lipoprotein; ALT: Alanine ami-
notransferase; AST: Aspartate aminotransferase; ALP: Alkaline phosphatase; GGT:
Gamma-glutamyl transferase; HbA I c: Hemoglobin Alc.SD: Standard deviation.

Waist circumference was 84.98+8.71 ¢cm in women and
88.87+8.32 cm in men. The average waist circumference of
the patients was 86.92+8.70 cm. The mean fasting plasma
glucose level was |117.46159.72 mg/dL for the total pop-
ulation, 117.40+49.18 mg/dL for the female subjects and
117.52469.17 mg/dL for the male subjects. The average
triglyceride level of the patients was 119.52+60.61 mg/dL;
the average HDL cholesterol level was 41.88+13.31 mg/
dL for the total population, 45.00+13.29 mg/dL for the
female population and 32.75+12.69 mg/dL for the male
population. The mean triglyceride level of the female
subjects was 130.12+£59.90 mg/dL, while that of the male
subjects was 18.90+60.01 mg/dL. The average LDL cho-
lesterol level was 98.67+37.98 mg/dL for the total study
population, 104.75£33.43 mg/dL for the female subjects
and 92.60+41.48 mg/dL for the male subjects. The average
systolic and diastolic blood pressure values for the study
population were 122.02+£12.09 mmHg and 75.87t11.87
mmHg, respectively.

Furthermore, in all patient groups, the ALT level was
47.48+51.79 U/L IU/L, the AST level was 51.18+53.67 U/L,
the ALP level was 95.36+63.84 U/L, the GGT level was
53.97458.81 U/L, and the HbAIC level was 5.95+1.77%.
The prevalence of primary hypertension was 40.4% (n=42),
while that of diabetes mellitus was 25% (n=26).

There was no significant difference in the age, ALT level,
AST level, GGT level, ALP level, total cholesterol level,
LDL cholesterol level, HDL cholesterol level, LDH level,
and glycosylated hemoglobin (HbAIC) levels of patients
who were classified as having or not having MS as per the

HDL: High-density lipoprotein; LDL: Low-density lipoprotein; ALT: Alanine ami-
notransferase; AST: Aspartate aminotransferase; ALP: Alkaline phosphatase;
GGT: Gamma-glutamyl transferase; HbA|c: Hemoglobin Alc; IDF: International
Diabetes Federation.

ATP Il criteria. As per the IDF criteria, only the HbAIC
level of those with and without MS differed significantly
(p<0.001).

As per the ATP Il criteria, 36.5% (n=38) of the patients,
including 55.8% (n=29) women and 17.3% (n=9) men were
diagnosed with MS. In contrast, according to the IDF cri-
teria, 48.1% (n=50) of the total population, 65.4% (n=34)
of the female population, and 30.8% (n=16) of the male
population had MS.

DISCUSSION

Paul D. Berk, a famous hepatologist who has worked as the
editor of the journal titled “Hepatology” for several years
defines hepatitis C as “the virus that created hepatology”.
U1 It differs from other hepatitis viruses in that hepatitis
C is generally progresses asymptomatically and causes
cirrhosis and hepatocellular carcinoma; no immunoglob-
ulin or vaccine that protects against this disease has been
found, and the actual prevalence of the disease remains
unknown owing to its asymptomatic disease course.®

In our cohort of HCV infection patients, those with MS
were significantly older. In various studies, the prevalence
of MS has been shown to increase with age, with an on-go-
ing increase in the prevalence rates among middle-aged
and elderly populations.’3?

There was no significant difference in the prevalence of
MS in our patients with HCV infection as compared to
the prevalence in the METSAR data.l' However, the prev-
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alence of MS in our female HCV infection patients was
significantly higher when diagnosed as per the IDF crite-
ria than that as per the ATP Il criteria (65.4%—51.1% vs.
55.8%—39.6%, respectively).

In our study, the prevalence of MS was 36.5% as per the
ATP criteria and 48.1% as per the IDF criteria. Moreover,
the prevalence of MS in the female population was 55.8%
(n=29), while that in the male population was 17.3% (n=9)
as per the ATP Il criteria. In contrast, the MS prevalence
was 65.4% (n=34) in female subjects and 30.8% (n=16) in
male subjects as per the IDF criteria. Based on the results
of the METSAR (Metabolic Syndrome Prevalence Survey
in Turkey) (2004), the MS prevalence in adults aged 220 y
was 35%.1'% In our study, the prevalence of MS was 41.1%
in women and 28.8% in men.

The main effects of HCV on the liver are inflammation,
carcinoma, and slow-progressing liver fibrosis that causes
cirrhosis. HCV infection is defined as a systemic infection
that influences lipid metabolism, oxidative stress, mito-
chondrial function, gene expression, and stimulation path-
ways. In an average 38% of HCV infection patients, at least
one extrahepatic symptom is observed during the course
of the disease.!']

The mortality and morbidity related to coronary heart
disease have increased in patients in MS that includes vari-
ous disorders, such as abdominal obesity, lipid metabolism
disorders, hypertension, diabetes mellitus, insulin resis-
tance with or without glucose intolerance, microalbumin-
uria, thrombosis, and inflammation tendency.l'? Insulin
resistance is associated with a tendency to develop char-
acteristics of MS, such as dyslipidemia and hypertension.
Moreover, it is a central metabolic disorder that leads to
the development of type 2 diabetes. Hepatitis C infection
can induce metabolic disorders even without causing liver
fibrosis.['3'4

MS has reached epidemic proportions in our country.
Moreover, it has been estimated that MS is present in 3
out of every 8 adults and is present in 53% of coronary
disease patients. As per the TEKHARF study, the preva-
lence of MS has increased at the rate of 38% in the pre-
vious 10 y; this prevalence rate is 38% in men aged >30 y
and 43% in women aged >30 y. Therefore, MS is present
in about 9.2 million adults aged >30 y, and 5.3 million of
these adults are women. In addition, MS, which is more
prevalent in women, is believed to be responsible for 50%
of all coronary heart diseases in Turkey.'""! Insulin resis-
tance plays a central role in MS and plays an important
role in the fine line of treatment between thrombosis and
fibrinolytic system.

As per the TURDEP-II results, the prevalence of DM was
13.7%. In our study, the rate of DM was 25% in both,
women and men. The prevalence of diabetes was slightly
lower in men than in women, and no significant difference
was found between women and men.!'é]

In our study, the rate of HT was 40.4%. Three important
studies have been conducted on this subject in our coun-

try TEKHAREF study is the oldest one among these studies
and includes long-term follow-up In the TEKHARF study,
the rate of HT was 33.7%.1 According to the study on the
prevalence of hypertension in Turkey (PatenT), the rate of
HT revised based on age and gender was 31.8%.['" In con-
trast, the rate of HT was 41.7% in the METSAR study that
analyzed 4261 subjects to determine the prevalence of MS
in Turkey.l' Our results are not significantly different from
those reported previously.

According to an article published in the Journal of Viral
Hepatitis in May 2012, although HCV infection was pre-
viously considered as a risk for diabetes, it was thought
that the rapid increase in obesity prevented this risk in the
development of diabetes.!'®]

Insulin resistance may result from steatosis caused by HCV
infection. Intracellular lipid accumulation induces insulin
resistance and initiates diabetes. Reduction in the amount
of intracellular triglycerides improves insulin sensitivity.['"]

Oliveira et al.?® assessed 125 patients with HCV genotype
| and found that 21.6% of the patients had MS. Thus, MS
was very prevalent in the group without obesity and type
2 diabetes and was related to hypertension, insulin resis-
tance, abdominal obesity, and overweight. In addition, high
GGT and increased plasma glucose were associated with
female sex in patients with MS. In our study, female sex
was considered to be a risk factor for the development
of MS.

In the comprehensive National Health and Nutrition Ex-
amination Survey [NHANES Il (1988-1994)] conducted
by the United States of America, the revised odds ratio
was 3.8 for diabetes mellitus in patients aged 240 y with
HCV positivity.? In the multivariable analysis of patients
who had hepatitis C infection but not cirrhosis, the odds
ratio was 4.3. Further, it was thought that the relationship
between HCV infection and diabetes mellitus is indepen-
dent of cirrhosis development.”? In a recent prospective,
sectional study, the prevalence of diabetes mellitus in the
controls was 14.5%, while that in patients with HCV pos-
itivity was 7.3%.[2321

Onciil et al.”®! showed that the serum insulin levels in pa-
tients with chronic HCV infection were higher than those
in controls. In the general population, hepatitis C sero-
positivity and carotid artery plaque development are in-
dependently interrelated. Moreover, insulin resistance is a
known risk factor for atherosclerosis.

As per the data of the United States Renal Data System
(USRDS), HCV infection is defined as a risk factor in the
development of diabetes mellitus after transplantation.
(22241 The relationship between increased risk of diabetes
mellitus after transplantation and the HCV infection is es-
pecially noted in patients treated with tacrolimus. In a ret-
rospective study performed by Bloom et al.?¥! (2002), in
patients without diabetes mellitus before transplantation,
the prevalence of diabetes mellitus after renal transplanta-
tion was 39.4% in those with HCV positivity before trans-
plantation and 9.8% in those with HCV negativity.
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As per various studies that have shown that obesity nega-
tively impacts the treatment response in chronic hepatitis
C, there are many possible underlying mechanisms for the
role of obesity in a compromised therapeutic response.
Obesity may influence drug distribution, biotransforma-
tion, and drug excretion. It remains unclear whether liver
damage or increase in viral replication caused by obesity is
attributable to compromised immunity or another mech-
anism. 2728l

CONCLUSION

In our study, we compared patients who were diagnosed
with MS and those who were not diagnosed with MS as
per the IDF and ATP Ill criteria; we also assessed the prev-
alence of MS in patients with HCV infection. We could not
find any difference between the frequency of metabolic
syndrome and liver enzymes. The reason for this may be
that we cannot access file records regarding HCV burden
and stage of our patient group.There was no significant
different in the prevalence of MS in our patients with HCV
infection and that reported in the METSAR data.
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~
Anti-HCV Pozitif Hastalarda Metabolik Sendrom Siklig

Amag: Literatiirde hepatit C enfeksiyonu, metabolik sendrom ve non-alkolik karaciger yaglanmasi arasinda iligki oldugu gérilmiistiir. Calig-
mamizda Hepatit C antikoru saptanan kisilerde metabolik sendrom parametreleri incelendi.

Gereg ve Yontem: Calismaya, hastanemize basvuran ve anti HCV porzitifligi saptanan 52’si erkek ve 52’si kadin olmak iizere 104 hasta alindi.
Hasta grubunda ATP Il ve IDF’nin belirledigi metabolik sendrom kriterlerine gére ayri ayri inceleme yapildi.

Bulgular: ATP kriterlerine gore metabolik sendrom orani %36.5 (n=38) saptandi. Kadinlarda ATP kriterlerine gére metabolik sendromlu
orani %55.8 (n=29), erkeklerde bu oran %17.3 (n=9) bulundu. IDF kriterlerine gére ise tiim hastalar iginde metabolik sendromlu orani %48.1
(n=50) olarak saptandi. Kadinlarda IDF kriterlerine gére metabolik sendromlu hasta orani %65.4 (n=34) iken; erkeklerde bu oran %30.8
(n=16) bulundu.

Sonug: Galismamizda HCV antikoru saptanan kadin hastalarda metabolik sendrom orani erkek hastalara gére belirgin olarak yiiksek sap-
tanmistir.

Anahtar Sozciikler: ATP ve IDF kriterleri; Hepatit C; metabolik sendrom. )




