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ABSTRACT
Introduction: The dissemination and adoption of healthy eating habits are crucial in promoting Public Health. Metabolic
syndrome increases the risk of developing diabetes and cardiovascular disease, a leading cause of death. Viral hepatitis

causes a high morbidity burden and a high incidence of hepatocellular carcinoma.

Objective: This case-control aims to investigate the impact of eating habits, especially functional food, on biomarkers of

Metabolic Syndrome, Hepatitis B/C. The bibliographic lack of research on this matter was the impetus for this study.



http://www.ffhdj.com/
https://www.doi.org/10.31989/ffs.v2i9.986

Functional Food Science 2022; 2(9): 205-223 FFS Page 206 of 223

Methods: 90 (aged> 18 years) patients participated in the study, equally distributed in the three diseases and 90 healthy
controls. The cardiovascular-hepatic biomarkers evaluated were: HbAlc, CHOL, TG, HDL, SGOT, SGPT, NT-proBNP, U, and
CR.

Results: The main groups of conventional and selected functional foods were recorded through their frequency of
consumption and their effect on biomarkers (Statistically significant level, p-value <0.05). BNP was statistically
significantly correlated (<300 pg./ml) with the consumption of wine, legumes, and honey, Urea with the consumption of
fruits, Cr with the consumption of nuts and olive oil, and Cholesterol with the consumption of honey and herbs. Increased
consumption of nuts was statistically significantly correlated with the improvement of BNP and U-values, vegetables with

the improvement of SGPT, coffee fruits, and herbs with the improvement of SGOT values.

Conclusion: Our results agree with the international references, where the beneficial effects of functional foods are
mainly captured descriptively and not in absolute values of biomarkers, as we have tried to highlight in our case-report
study. Although in a small sample, the results highlight the beneficial effect of functional foods on cardiovascular-hepatic

biomarkers. More prospective studies are needed for clearer results.

METABOLIC SYNDROME-HEPATITIS B/C
FUCTIONAL FOOD

CASE CONTROL STUDY
90 PARTICIPANTS

BIOMARKERS EVALUATED:
HbAlc, CHOL, T6, HDL, S60T, SGPT,
NT-proBNP, U, CR.

THE FOLLOWING TYPE OF FOOD WAS STATISTICALLY
SIGNIFICANTLY CORRELATED WITH THE IMPROVEMENT OF
BIOMARKERS:

1)NUTS WITH BNP AND UREA VALUES,
2)VEGETABLES WITH S6PT,

3)COFFEE, FRUITS, HERBS WITH S60T,
4)WINE, LEGUMES, AND HONEY WITH BNP ,
5)FRULTS WITH UREA ,

6)NUTS AND OLIVE OIL WITH CREATININE
7)HONEY AND HERBS WITH, CHOLESTEROL

Keywords: Functional Food; Metabolic Syndrome; Hepatitis B; Hepatitis C; Biomarkers
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INTRODUCTION

The dissemination and adoption of healthy eating habits
is a crucial factor in advocating for individual health and
a critical factor in promoting Public Health [1-4].
Functional foods provide health benefits, in addition to
the nutrients they contain [5-6]. Metabolic syndrome is
considered a worldwide pandemic disease; a disorder
that affects the overall functioning of the body and is
manifested by elevated cholesterol/triglyceride levels,
weight gain with visceral fat deposition in the abdomen
while increasing the risk of developing diabetes and
cardiovascular disease, the leading cause of death [7-12].
Viral hepatitis [13], and hepatitis B and C, is a public
health problem with a high morbidity burden and a high
incidence of hepatocellular carcinoma, with significant
social and economic consequences [14-17]. The lack of
research in Greece on the effect of diet on biomarkers of
metabolic syndrome and viral hepatitis B and C was the
impetus for this study.

Metabolic syndrome (Mets) is the multifactorial
entity that accelerates the onset of cardiovascular
disease and type 2 diabetes [18-21]. It is a disease with
no specific symptoms leading to its diagnosis. The
diagnosis is made through laboratory indicators [22].
Manifested by increased cholesterol and triglycerides
levels, a significant reduction in energy levels, and weight
gain with visceral fat deposition in the abdomen. Criteria
for the clinical diagnosis of metabolic syndrome NCEP-
R(Network of Conservation Educators and Practitioners),
NHLBI(National Heart, Lung, and Blood Institute),
WHF(World Heart Federation), AHA(American Heart
Association) 2005(Circulation 2009) are increased waist
circumference (Caucasians 2102cm for men and > 88cm

for women, elevated triglycerides or medication for

TG(triglycerides )= 150mg/dI, reduced HDL(High-density
lipoprotein) or treatment for reduced HDL<40mg / dL for
men and <50mg / dL for women, increased blood
pressure or antihypertensive treatment, SAP(Systolic
Blood Pressure) > 130mm and / or DAP(Diastolic Blood
Pressure) = 85mm Hg, elevated fasting blood sugar or
antihyperglycemic therapy> 100mg/dl. At least three of
the mentioned factors must be present to establish the
existence of metabolic syndrome [23-26].

Hepatitis B (CHB, HBV) is a virus that is recorded as
100 times more contagious than HIV (Human
Immunodeficiency Virus) and 10 times more contagious
than HCV (Hepatitis C Virus) [27]. It is the most common
carcinogen for humans after smoking. HBV infection is an
internationally severe public health problem with
significant morbidity and mortality. Internationally, the
disease burden is estimated at approximately 250 million
patients with HBV surface antigen (HbsAg, Hepatitis B
surface antigen). 10 genotypes of the virus (A-J) have
been identified [28]. HBV DNA: a positive result indicates
the presence of the virus, which can be transmitted to
others. A negative result usually means the virus cannot
be transmitted to others [29,30].

Hepatitis C virus (HCV, CHC) [30] is a small,
enveloped, single-stranded RNA virus, a disease with a
high morbidity and mortality rate worldwide, particularly
due to the high incidence of chronic infection
complications in patients [31]. The global prevalence of
HCV is 1% (71.1 million infected adults), with
approximately 400,000 people dying each year from the
disease, mainly due to cirrhosis of the liver and
hepatocellular carcinoma [33]. The ability of the HCV
virus to mutate led to the identification of 11 different

genetic variants. Subtypes la and 1b are the most
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common and account for about 60% of infections
worldwide [32].

Many people infected with the hepatitis C/B virus
are unknown in the health care system because they may
be asymptomatic for years and seek medical attention
only when they develop liver-related complications.
When there are symptoms, the clinical picture consists of
feeling tired, anorexia, nausea, vomiting, liver pain,
diarrhea, and fever [34]. After 1-3 weeks, the above
symptoms begin to subside, and the typical symptoms of
hepatitis appear, which are jaundice (yellow color of the
skin, mucous membranes), itching, discoloration of the
stool, and hyperpigmentation of urine. Acute hepatitis
with jaundice occurs in <10% of children <5 years of age
and in 30-50% of adults. In other cases, there are no
symptoms [35].

Functional foods are often referred to as "natural
health products" or "healthy foods" [36]. They are not
pills or powders but contain or are enriched with
ingredients derived from natural materials or modified by
technological or biotechnological means. The actual
definition for these functional foods, as provided by the
Functional Food Center (FFC), is as follows: "Natural or
processed foods that contain biologically-active
compounds, which, in defined, effective, non-toxic
amounts, provide a clinically proven and documented
health benefit utilizing specific biomarkers, to promote
optimal health and reduce the risk of chronic/viral
diseases and manage their symptoms." [37]. Although
there is scientific data about the effect of functional
foods on cardiovascular diseases and metabolic
syndrome, there is not sufficient evidence about their
possible role in hepatic biochemistry.

This study aimed to conduct a case-control study to
investigate the effect of Functional Food on Hepatic
Biochemistry and Cardiovascular Indices in patients with

Viral Hepatopathy (Hepatitis B and C) and Metabolic
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Syndrome, where the existence of international research

is incomplete.

MATERIALS AND METHODS

Subjects: The study was a 2-arm parallel case-control
study and involved 90 patients (12 patients were
excluded due to insufficient data). The 90 patients were
divided into three groups of patients :

> 30 patients with Hepatitis C

> 30 patients with Hepatitis B

> 30 patients with Metabolic Syndrome

The sample collection was carried out randomly at the
General Hospital of West Attica "Agia Varvara" - General
Hospital of Nikaia "Agios Panteleimon." Each time a
patient was admitted to the study, a control was entered

by gender and age assimilation.

Admission criteria: To be admitted to the study, a patient
had to be over 18 years of age and have been diagnosed
with :

» HBsAg (+), anti-Hbc (Hepatitis B core antigen) I1gM
(Immunoglobulin M) (+) and HBV-DNA positive PCR
(Polymerase Chain Reaction)

» Anti-HCV (+) and PCR HCV-RNA positive

» Metabolic Syndrome to meet all five criteria
(increased waist circumference 2102cm for men
and > 88cm for women., Increased triglycerides >
150mg / dL, decreased HDL, or treatment for
decreased HDL <50mg / dL, increased blood
pressure or antihypertensive treatment SAP >
130mm and/or DAP > 85mm Hg, increased fasting
sugar or antihyperglycemic treatment > 100mg /

dL).

Regarding the selection of healthy controls, it was carried
out in personal interviews with the participants by the
doctor-researcher without clinical symptoms, signs, or

suspicion of any form of Metabolic Syndrome or Hepatitis
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of any type (A, B, C, D history. These questionnaires were
completed through Google Forms. People with normal
liver biochemistry and cardiovascular markers were
approached voluntarily and selected. To reduce the
selection error, a random selection was made where
possible (approximately 60% of the witnesses) through
anonymous lists of residents in various areas of Attica
(mainly Athens). 40% of the witnesses consisted of
colleagues, friends, or relatives of the researcher who

participated in the study and met the above criteria.

Ethics: The data collection was carried out with the
written permission of the Scientific Council of the
Hospital of West Attica "Agia Varvara" - General Hospital
of Nikaia "Agios Panteleimon," with the approval of the
bioethics committee of the hospital and according to the
ethical guidelines of the 1975 Declaration of Helsinki as
reflected in a priori approval by the institution's human
research committee "Ethical Principles for Medical
Research Concerning Human Subjects. " The application
protocol number was 4481/2021.07.08 and was
approved by the decision of the 9th meeting of the
Scientific Council of the General Hospital of West Attica
"Agia Varvara" - General Hospital of Nikaia "Agios
Panteleimon" on the 8th of September 2021. Written
consent was obtained from all

informed study

participants to participate in the research. Study
participants were informed about the purpose of the
study, the confidentiality of the data, and the voluntary
nature of the participation. The fundamental rules of
ethics, science and research were observed during the

present study.

Data Collection: The data collection and analysis were
carried out between 01-07-2021 and 10-12-2021. The
study was conducted in the outpatient clinics of the

Hepatology-Pathology Clinic located at the General
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Hospital of West Attica "Agia Varvara" after the consent
of the coordinator-Director of the Hospital of West Attica
"Agia Varvara. “Highlight the difficulties in completing
and collecting the COVID-19(Coronavirus disease 2019)
pandemic questionnaires, which consist of the difficulty
of reaching patients to achieve compliance with all
measures to protect public health from the risk of
pandemic spread.

Biomarkers: The processing of biomarkers HbAlc
(Hemoglobin Alc), SGOT (serum glutamic oxaloacetic
transaminase), SGPT (serum glutamate-pyruvate
transaminase or serum glutamic-pyruvic transaminase),
NT-proBNP (N-terminal prohormone of brain natriuretic
peptide), CHOL (cholesterol), TG (triglyceride), HDL (High-
lipoprotein), U(urea), CR (creatinine)

density was

performed with random access sample technology
(RANDOM ACCESS) in Architect ci4100. Its operating
principle is based on Chemiluminescence with a quality
control (QC) system with Levey-lennings's diagram
display.
Study  Questionnaires: A specially designed
guestionnaire based on bibliographic data was used for

data collection. Specifically based on:

> Well-being: National Health Action for Youth Life.

> Le Prolepsis Institute: Benefits, Eating Habits

> National Action Plan for Public Health: 2021-2025

> NHANES — National Health and Nutrition Examination

Survey

The questionnaire consisted of three sections:
The first section included questions regarding the study
participants' demographic characteristics, gender, age,

occupation, and educational level.
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The second section was about the general and nutritional
history of the participants and their eating habits during
the research period.

The third section included questions about the
frequency of consumption of conventional foods and
functional foods that are literature-related to viral
hepatitis and MS.

The contribution of the doctors and nursing staff of
the outpatient clinics in the approach of both the patients
and the healthy ones for completing the questionnaires

was also significant.

Statistical Analysis: The Statistical Package for Social
Sciences (SPSS) was used to record, edit, and analyze the
results, and Google forms were used to display the
graphs. Statistical analysis was performed using one-way
ANOVA (difference through one characteristic-
guantitative variable, between 3 or more populations-
categorical variable), and P-value was calculated

(statistically significant level, p-value <0.05). An F-test
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(used when comparing statistical models that have been
fitted to a data set to identify the model that best fits the
population from which the data were sampled) where
the results are significant at the 5%, Post hoc

analysis/Bonferroni test- Correction were conducted.

RESULTS

Demographic and General Characteristics of Patients —
Healthy Controls: A sample of 90 patients and 90 healthy
controls were collected from the study. The demographic
characteristics of the patients who participated in the
study are presented in the following graphs based on

Google Forms.

Gender/ Age / Level of Education / Occupation: Great
effort was made to reconcile patients and healthy
controls with gender through personal calls. Due to the
current situation (pandemic), we could not avoid minor

discrepancies between healthy controls and patients.

Table 1. Frequency Of Gender, Age, Education in Patients and Healthy Controls

GENDER METS CHB
Male 73.3% 76.7%
Female 26.7% 23.3%
AGE METABOLICS. CHB
18-35 26.7% 26.7%
36-46 40% 40%
47-57 26.7% 26.7%
58-68 6.7% 6.7%
EDUCATION METABOLICS. CHB
Primary 36.7% 43.3%
Secondary 30% 40%
Higher 20% 3.3%
Postgra 13.3% 13.3%

duate/ DR

CHC HEALTHY C.
73.3% 77.5%
26.7% 22.5%

CHC HEALTHY C.
21.2% 25.8%
33.3% 39.3%
24.2% 27%

24.2% 7.9%

CHC HEALTHY C.
9.1 4.5%

75.8% 6.7%

6.1% 5.6%

9.1% 83.20%
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Metabolic Syndrome (MetS): the largest percentage of
patients 40% were aged 36-46 years old (n = 12) while the
lowest percentage of 6.7% (n = 2) was aged 58-68 years.
According to the Level of Education: 36.7% (n = 11) had
received primary education, 30% (n = 9) had secondary
education, 20% (n = 6) had university degree and only
13.3% (n = 4) held a master's degree. As far as the
occupation is concerned: clear prevalence of private
employees (55.2%, n = 16), with next, the profession of
doctor (13.8% n = 4) and the freelancer (10.3%, n=3) and
the impressive thing was that only women were
unemployed (3.4%). The large percentage of doctors with
MS creates additional concerns for us in the sample

(Table 1.).

Hepatitis B(CHB) (Table 1.)
> AGE: The largest percentage of patients 40% were
aged 36-46 years (n = 12) while the lowest
percentage (6.7% n = 2) were aged 58-68 years.
> Level of Education : 43.3% (n = 13) had received
primary education, 40% (n = 12) had secondary
education, 13.3% (n = 3) had university education
and only 3, 3% (n = 1) held a master's degree.
> Occupation: Clear prevalence of private employees
(63.3%, n = 19), self-employed 10%, unemployed
10% with a predominance of men (6.7%), civil
servants and retirees the same percentage 6, 7%,
private employees (48%) and public (32%) are quite
close. There was also a significant difference in
education. In the patients the secondary education
clearly prevailed, while in the healthy ones, those of
the higher education and it was impressive that the

postgraduates prevail.
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Hepatitis C(CHC) (Table 1.)

> AGE: The highest percentage of patients 33.3% were
aged 36-46 years (n = 12) while the lowest
percentage (3.0% n = 1) was aged> 68 year

> Level of Education: 9.1% (n = 3) had received primary
education, 75.8% (n = 23) had secondary education,
6.1% (n = 1) were students of higher education, 9.1%
(n = 3) university graduates and none had a master's
degree

> Occupation: gross predominance of private
employees (48.5%, n = 16), followed by the
unemployed (24.3%, n = 7), with a predominance of

men (18.2%) and 12.1% (n = 4) were civil servants.

Healthy (Table 1.)

» While in gender and education it was possible to
have a proportion of percentages, between health
and patients, in terms of level of education and
occupation, there was a clear differentiation.
Specifically, in the patients the private employees
prevailed strongly while in the healthy ones the
percentages between private employees (48%) and
public (32%) are quite close. There was also a big
difference in education. In the patients the
secondary education clearly prevailed, while in the
healthy ones, those of the higher education and it

was impressive that the postgraduates prevail.

> AGE (n = 89): 39.3% were aged 36-46 years (n = 35)
while the lowest percentage (7.9%, n = 7) was aged

58-68 years.

> Education Level (n = 81): 4.5% (n = 4) had received
primary education, 6.7% (n = 6) had secondary

education, 2.2% (n = 2) were 36.0% (n = 32) of higher
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education students had a university degree and an

impressive 47.2% (n = 42) had a master's degree.

Occupation: the percentage of private employees was
48.1% (n = 39), while second in percentage were civil
servants 32.1% (n = 26). No unemployed were
registered.

These differences may be explained by the fact that
the patients' questionnaires were completed individually
by patients who resided in West Attica and the main

characteristics of these patients were:

> have a low income,

> several of them, intravenous drug users (IVDU-
mainly hepatitis C patients),

> have a low level of education as many Roma live
in the area.

Health questionnaires were completed (40%, as
mentioned above) via Google Forms, a supplement that
requires knowledge of computer and internet usage, and
therefore a higher level of education that is usually

consistent with the highest income.

Eating Habits: A summary table for the frequency of the
consumption of functional foods in healthy and patients’
participants is quoted. From the frequency of
consumption of functional food as we have recorded in
Table 2, it becomes clear that the largest consumption of
functional food by the group of healthy controls, except
for the pomegranate whose consumption, is recorded
the same. This apart from the obvious reason (they are
healthy) may be because, in this sample as we have
already mentioned there is a higher standard of living and

education
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Table 2: Frequency of Consumption of Conventional and Functional Food

Food

Juices
Fruits
Vegs
Pomegra
Nate
Fish

Legumes

Olive
Herbs
Coffee
Honey
Nuts
Wine

Juices
Fruits
Vegs
Pomegra
Nate
Fish
Legumes

Olive
Herbs
Coffee
Honey
Nuts
Wine

6t/ 4-5
D Ay Times/ Day
H
1.1
1.1
3.3
P
3.3
3.3
6.7 3.3
3.3

2-3
Times/ Day

3.3
15.6
6.7

11

23.3
45
48.9
4.4
5.6

33

33

6.7

Once/
Day

A
7.8
30
34.4
2.2

2.2

43.3
16.9
28.9
18.9
17.8
5.6

16.7
51.7
30

76.7
10

66.7
13.3
133

5-6
Times/
Week

5.6
7.8
14.4
2.2

16.7
4.5
2.2
5.6
8.9
2.2

6.7
3.4

6.7
33
33
33

33

3-4
Times/
Week

15.6
22.2
26.7

11
2.2

6.7
19.1
5.6
20
11.1
7.8

16.7
24.1
26.7
6.7

33
16.7

33
33
33
133
33

FFS

1-2
Times/
Week

18.9
14.4
12.2
6.7

47.2
68.9

5.6
19.1
3.3
15.6
30
18.9

16.7
13.8
333
3.3

66.7
56.7

33
20

26.7
16.7

26.7

2-3
Times/M
Onth

Y

22.2

6.7

4.4

13.3

30.3
18.9

3.3
12.4
1.1
16.7
13.3
22.2

26.7

16.7
16.7

33
20
3.3
20
20
10

Once/
Month

8.9
11

333

15.7
4.4

11
16.9
11
11.1
8.9
20

3.4

16.7

10
3.3

33

16.7
6.7

10
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Nev Er

%
17.8
11

42.2

5.6
2.2

6.7
5.6
7.8
4.4
23.3

%
40
3.4

46.7

6.7

36.7
6.7
6.7
40

46.7
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Biomarkers values: Regarding the biochemical hepatic
and cardiovascular biomarkers in MetS, as we
mentioned, the selected patients met all five factors of
MS (Hypertension/Hdl/Hbalc-Glu/Chol/Tg, which in all
had pathological values So, the other cardiovascular
indices that we had defined from the beginning were
measured: SGOT, SGPT, URINE, CREATINE, and NT-
proBNP(Table 3.). Regarding biochemical cardiovascular
markers in hepatopathy patients, all cardiovascular
markers were tested except SGOT and SGPT, whose

values were pathological (Table 4.).

FFS Page 214 of 223

Healthy controls-participants’ biomarkers values were
within normal limits. (SGOT<40 IU/L, SGPT<56 IU/L, Urea
<50 mg/dl, Creatinine <1,3 mg/dL, NT-proBNP <300
pg./dl, HBA1C%<6, Triglycerides <150 mg/dL,
Cholesterol<200 mg/dl, HDL>50 mg/dl).

Statistical Data Analysis: Statistically significant
differences were found between patients and nutrition in
several biomarkers. Level of statistical significance

(p<0.05).

Table 3. Variation of Biomarkers Values: SGOT, SGPT(MetS), UREA, CREATININE, NT-proBNP (MetS, Hepatitis B/C)

METABOLIC
SGOT(IU/L) <40

53.3%
SGPT(IU/L) <56

23.3%
UREA (mg/dl) METABOLIC S.
<50 36.7%
50-70 43.3%
>70 0,2
CREATININE (mg/dL)
<1,3 36.7%
1,3-2,0 43.3%
>2,0 0,2
NT-proBNP (pg./dl)
<300 0,7
>300 0,3

SYNDROME

40-60 >60
33.3% 13.3%
56-76 >76
56.7% 0,2
CHB CHC
43.3% 63.6%
43.3% 33.3%
13.3% 0,03
43.3% 63.6%
43.3% 33.3%
13.3% 0,03
73.3% 60.6%
26.7% 39.4%

Table 4. Variation of Biomarkers Values HBA1C, TRIGLYCERIDES, CHOLESTEROL HDL In Patients’ Hepatitis B /C

HBA1C% CHB
<5 23.3%
5-5,4 43.3%
5,4-6,0 23%
>6 10%
TRIGLYCERIDES (mg/dL)

<150 30%
150-200 30%
200-250 23.3%
250-300 16.6%
CHOLESTEROL (mg/dL) CHB
<200 30%
200-250 46.7%
>250 23.3%
HDL (mg/dl)

<200 50%
200-250 40%

>250 10%

CHC

21.2%
36.4%
30.3%
12.1%

15.2%
27.3%
39.4%
18.2%
CHC
33.3%
6.1%
606%

39.4%
36.4%
24.2%
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Table 5: Statistical analysis of MetS/CHB/CHC biomarkers with demographics and dietary habits. Level of significance: p-value <0,05

Gender P-Value Occupation P-Value (o P-Value Urea P-Value Sgot P-Value Sgpt P-Value P-Value
(Men) (Private)
MetS
NUTS P=0.034 HONEY p=0.033 NUTS p=0.070 HONEY p=0.088 COF p=0.002 VEGS p=0.047 NUTS p=0.048
FEEJ
VEGS P=0.036 MEAT p=0.028 FRUIT p=0.139 FRUIT p=0.044 PASTAl p=0.028 WINE p=0.063 LEGUMES p=0.071
FRUITS P=0.121 ALCOHOL p=0.076 COLD CUTST  p=0.026 LEGU p=0.073
MES
CHB
ALCOHOL p=0.001 JUICE p=0.076 POME p=0.116 NUTS p=0.172 FRUIT p=0.005 WINE p=0.033
GRA
NATE
HONEY p=0.063 POME p=0.118 FISH p=0.161 VEGS p=0.196 HERBS p=0.047 LEGUMES p=0.035
GRA
NATE
NUTS p=0.065 FISH p=0.065 FRUIT p=0.075
OLIVE OIL p=0.071 POME p=0.072 COF p=0.115
GRANATE FEE
CHC
NUTS p=0.001 ALCOHOL p=0.008 NUTS p=0.019 CHIC p=0.057 LEGU p=0.104 HONEY p=0.039
KEN MES
ALCOHOL p=0.085 WINE p=0.101 OLIVE OIL p=0.045 LEGU p=0.059 PASTA p=0.157 PASTA p=0.148
MES
CHIC p=0.110 HONEY p=0.106 COF p=0.217
KEN FEE
AGE EDUCATION TG CHOL HDL HBA1C
MetS
(1MAGE)
VEGS p=0.188 HIGH/WINE p=0.031
SEA p=0.107 Low/ p=0.056
FOOD COLD CUTS
HERBS p=0.151
ALCOHOL p=0.138
AGE EDUCATION TG CHOL HDL HBA1C
CHB(47-57)
VEGS p=0.072 HIGH/HERBS p=0.161 MMEAT p=0.033 HONEY p=0.016 NUTS p=0.155 NUTS p=0.294
COLD CUTS  p=0.092 HIGH/VEGS p=0.280 NSAUSAG  p=0.062 FISH p=0.114 COF p=0.188
E FEE
LEGUMES p=0.191
CHC(18-35)
COFFEE p=0.022 SECONDARY/ p=0.210 JLVEGS p=0.075 HERBS p=0.049 HONEY p=0.139 HONEY p=0.137
ALCOHOL
PASTA p=0.078 SECONDARY/ p=0.291 FISH p=0.087 COF p=0150 POME p=0.137
LEGUMES FEE GRANATE

JUICE p=0.095 VEGS p=0.177 LEGUMES =0.152
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DISCUSSION

According to the World Health Organization, chronic non-
communicable diseases such as cardiovascular disease,
cancer, chronic lung disease, and diabetes are
responsible for 63% of deaths worldwide. The main
factors for the increased morbidity and mortality from
these diseases are smoking, unhealthy eating habits, and
insufficient physical activity. The United Nations General
Assembly has declared 2016-2025 a Decade of Action for
Nutrition, calling on all those responsible for stepping up
their efforts to reduce all forms of malnutrition, such as
malnutrition, obesity, and micronutrient deficienciesl. In
addition, it has been estimated that between 1990 and
2003, deaths from viral hepatitis worldwide increased
from 890,000 to 1,450,000. Life loss due to premature
mortality increased from 31.0 to 41.6 million YLLs (Years
of Life Lost), while disability-weighted life years have
increased from 31.7 to 42.5 million DALYs (Disability
Adjusted Life Years) [57-58]. It is worth noting that
hepatitis C has a significant contribution to these
increases, the DALYs of which increased by 43% for the
above period, while in combination with hepatitis B
represent 96% of deaths and 91% of the total DALYs of
viral hepatitis [59]. With the 29.12.2020 Ministerial
Decision "Defining Strategic Objectives of the Ministry of
Health for the year 2021", it was defined as the 2nd
Strategic Objective "Health and prosperity for all, at all
ages" with Intervention Axis Improving eating habits and
eliminating all forms of malnutrition (malnutrition,
obesity), especially vulnerable groups such as infants,
children, adolescents, pregnant women, nursing mothers
and the elderly. In Greece, the population lives six
months above the European average, but they are 25%
sicker than the rest of Europe. There is an ambitious
project, and it is a strategic choice of the Ministry of
Health to make Prevention a "way of life" for all Greek

citizens based on the principle of the World Health

Organization "leave no one behind." The goal is a better
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quality of life for all, with the protection of human life.
We should make a leap for a better and healthier life we
deserve.

As mentioned above, the prevalence of MetS is
reaching epidemic proportions, and since maintaining
healthy eating habits is still a matter of clinical nutrition
research, this study examined the effect of specific
functional food
(fruits/vegetables/pomegranates/wine/herbs),
coffee/nuts/olive oil/legumes/fish-seafood/honey) in
selected biomarkers. Metabolic syndrome is significantly
associated with a fivefold increase in the risk of type Il
risk of cardiovascular

and doubles the
[39],

diabetes

complications the leading cause of death
worldwide.

Liver patients are a particular group whose clinical
course is directly related to diet, and few studies
correlate it with biomarkers.

The first important finding of our case-control
study-research was that the consumption of vegetables
was statistically significantly increased in men, a fact that
agrees with the study "Changes in Vegetable
Consumption in Times of COVID-19—First Findings from
an International Civil Science Project" by Irmgard Jordan
et al. 2021[6], where an increase in the consumption of
vegetables was found, especially among men during the
pandemic (men are not known to be vegetable eaters).
The beneficial effect of vegetables was statistically
significantly correlated with improving SGPT values in
MetS [39]. It was strongly correlated with improved urea
values in CHB patients and triglyceride values in CHC
patients [40]. Our findings are consistent with the results
of studies where increased vegetable intake (RESOLVE
diet) appeared to be the leading cause of improving body
composition and metabolic health [41].

The following more critical finding was the

statistically significant correlation between biomarkers
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and the consumption of functional food where, as we
have mentioned, there is a lack of studies. Specifically, we
are referring to the consumption of nuts statistically
significantly correlated with the improvement of BNP
values in MS and U in patients with CHB. Our findings
align with similar studies on functional foods. Regarding
the cardioprotective role of wine, this was also found in
the statistically significant correlation of the value <300
pgpg. / ml of BNP with the consumption of wine [42-44]
and legumes in patients with CHB [45] and consumption
of honey in CHC [46]. According to SGOT, there was a
statistically significant correlation between price
improvement in MetS with the consumption of pasta,
coffee, fruits, and herbs in the CHB.

Regarding coffee, our findings align with those of
the Hospital cohort study that showed the beneficial
effect of coffee in stabilizing the ALT level [47,48]. The
beneficial effect of herbs is confirmed by the study on the
beneficial effect of tea, cinnamon, and curcumin which is
mentioned in the literature [49]. As far as fruits are
concerned, our findings are confirmed by studies on the
beneficial cardioprotective action of fruits, berries [50],
grapes, and pomegranate [51]. There is also a statistically
significant correlation between the consumption of cold
cuts (p = 0.026) and the increase in the value of the liver
enzyme in MetS, as found in the study by Fabiani et al.,
2019 [38].

As far as Urea is concerned, a statistically significant
difference was found after fruit consumption in MetS,
consistent with the studies on the beneficial effect of
consuming fruits [50-52]. Regarding Cr (normal values)
with the consumption of olive oil in CHC, a beneficial
effect is reflected in studies concerning virgin olive oil
[53], more general studies referred to in diet, and in the
PREDIMED study on the Mediterranean Diet with nuts
and olive oil [54]. Cholesterol levels showed a statistically

significant correlation with the consumption of herbs in

patients with MS, a finding that coincides with a study of
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cinnamon by Gupta-Jain et al., 2017 [45] and the use of
curcumin by Azhdari et al., 2019 [55]. Regarding
triglycerides (> 150 mg / dl), with meat consumption in
CHB-MetS, as reported in the study by Fabiani et al., 2019
[38], for the intake of red and processed meat that was
associated with a high risk of prevalence of the Metabolic
Syndrome.

Statistically significant difference was reported
between patients and health, in terms of Level of
Education (p = 0.049). Patients had secondary education,
while healthy people had higher education. It should be
noted that the group of patients referred to people of
lower standard of living (St. Barbara, Roma, IVDU). Level
of Education again, where there was a statistically
significant difference between the highest educational
level and the average consumption of wine 1-2 times a
week, a frequency that is considered beneficial to health
as reported in studies on resveratrol, a component of red
wine which activates sirtuins (SIRT1), which have a
variety of biological effects, including cardioprotective,
antioxidant, and anti-inflammatory effects and
significantly reduces CRP [56]. Statistically significant
increased consumption of nuts [54] in men and in all
three diseases which may be explained by the fact that
nuts are a snack that is easily supplied and accompanies
many social activities that are still considered "male" in
our society, such as watching sports programs.

Regarding the correlation of Cr (normal values), we
did not find it to be statistically significant with fruit
consumption [50-52], but only a strong correlation. The
same with the consumption of pomegranate where it
emerged statistically significant in the study of Hou et al.,
2019 [51], while we again found only a strong correlation.
HDL price improvement was strongly correlated with
coffee consumption [48] and legumes in patients with
CHB consistent with the findings of a study by Reverri et
al., 2015 [56] on black beans that have a cardioprotective
effect.

HBA1C (price improvement) only a strong
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correlation was detected with the consumption of honey,
pomegranate, and legumes in patients with CHC while in
the studies of Yeow et al., 2013 [46], Hou et al., 2019 [51],
Reverri et al., 2015 [56] respectively, the correlation is
statistically significant.

When we refer to olive oil, it is mean extra virgin
olive oil and in terms of honey, the percentages were 80%
thyme honey and 20% flowers.

There were some limitations in our case-control
study regarding firstly, our demographic percentages.
Specifically, in terms of gender the percentages in CHC
and Mets (men = 73.3% / women = 26.7%) did not
completely agree with those of health and CHB (men ~
77% / women ~ 23%) and in terms of age, the rates in the
different age groups, CHB, Mets were similar, but we had
a significant difference in the rates of CHC patients,
especially in the age group> 58 years where the
percentage of CHC patients was ~ 21% vs. 7 % of health,
CHB, Mets. Most of the patients were residents of West
Attica with a high percentage of residents belonging to
the Roma tribe with a low standard of living and
education. As in case-control the

any study,

disadvantages focus on the researcher and the

respondent's bias in the questions and answers
respectively and the inability to accurately recall the
eating habits of the respondents.

According to the World Health Organization,
chronic  non-communicable  diseases such as
cardiovascular disease, cancer, chronic lung disease and
diabetes are responsible for 63% of deaths worldwide.
The main factors for the increased morbidity and
mortality from these diseases are smoking, unhealthy
eating habits, insufficient physical activity.

The United Nations General Assembly has declared
2016-2025 a Decade of Action for Nutrition, calling on all
those responsible to step up their efforts to reduce all
forms of malnutrition, such as malnutrition, obesity, and

micronutrient deficiencies’.
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In addition, it has been estimated that between
1990 and 2003, deaths from viral hepatitis worldwide
increased from 890,000 to 1,450,000, and life-loss due to
premature mortality increased from 31.0 to 41.6 million
YLLs (Years of Life Lost), while disability-weighted life
years have increased from 31.7 to 42.5 million DALYs
(Disability Adjusted Life Years) [57-58]. It is worth noting
that hepatitis C has a significant contribution to these
increases, the DALYs of which increased by 43% for the
above period, while in combination with hepatitis B
represent 96% of deaths and 91% of the total DALYs of
viral hepatitis [59].

With the 29.12.2020 Ministerial Decision "Defining
Strategic Objectives of the Ministry of Health for the year
2021", it was defined as the 2nd Strategic Objective
"Health and prosperity for all, at all ages" with
Intervention Axis Improving eating habits and eliminating
all forms of malnutrition (malnutrition, obesity),
especially vulnerable groups such as infants, children,
adolescents, pregnant women, nursing mothers and the
elderly.

In Greece, the population live six months above the
European average, but they are 25% sicker than the rest
of Europe. There is an ambitious project and is a strategic
choice of the Ministry of Health to make Prevention a
"way of life" for all Greek citizens based on the principle
of the World Health Organization "leave no one behind".
The goal is a better quality of life for all, with above all

the protection of human life. We should make a leap for

a better and healthier life that we deserve

CONCLUSION

A novelty of the research concerning the scientific
community was its focus on the effect of eating habits,
especially functional food, on biomarkers related to

metabolic syndrome and hepatitis, an area where there
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is a lack of research in the bibliography. With the

increasing prevalence of Metabolic Syndrome
worldwide, and the adverse effects of untreated hepatitis
leading to increased hepatocellular carcinoma, all three
diseases, if not treated promptly and effectively with
appropriate treatment, will be a public health problem.
With a high morbidity burden but also significant social
and economic consequences. The study indicated a
correlation of specific functional foods with biomarkers
of metabolic syndrome and hepatitis. Nevertheless, more
studies are needed, prospective epidemiological and
interventional studies, to investigate further the possible
role of functional foods on the pathophysiology of these

diseases.

Abbreviations: MetS, Metabolic Syndrome. NCEP-R,
Network of Conservation Educators and Practitioners.
NHLBI, National Heart, Lung, and Blood Institute. WHF,
World Heart Federation; AHA, American Heart
Association. SAP, Systolic Blood Pressure. DAP, Diastolic
Blood Pressure. CHB, Chronic Hepatitis B. HIV, Human
Immunodeficiency Virus. HCV, Hepatitis C Virus. CHC,
Chronic Hepatitis C. HBsAg, Hepatitis B surface antigen.
HbcAg, Hepatitis B core antigen. IgM, Immunoglobulin M.

PCR, Polymerase Chain Reaction. Anti-HCV, Hepatitis C
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