NeuroQuantology|November 2020 | Volume 18 | Issue 11| Page 32-40 | doi: 10.48047/1nq.2020.18.11.NQ20232
Lamya Mohamed Abdouet al.,/Subclinical Atherosclerosis in Women Affected by Poly Cystic Ovary Syndrome and Nonalcoholic Fatty Liver Disease

@

Subclinical Atherosclerosis in Women
Affected by Poly Cystic Ovary Syndrome and
Nonalcoholic Fatty Liver Disease

Lamya Mohamed Abdou’, Alzhraa M. Fahmy?, Faten Mohamed Ali*, Ahmed A.Taha*, Tamer M. Mahmoud"*

Abstract

Atherosclerosis disease is a complicated disease with multiple risk factors. In this study, 200 women were tested for
PCOs, NAFL diseases and sub clinical atherosclerosis to reveal the association between the three diseases. The
results indicated that PCOs, NAFLD and atherosclerosis had strong correlation with shared pathogenesis and causes.
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I. Introduction
I1.1. Atherosclerosis

Atheromas, or sporadic intimal plaques, are
indicators of atherosclerosis. The lumen of
medium-sized and big arteries is the most
frequent location. Inflammatory cells, smooth
muscle cells, a fibrous component of connective
tissue, and a fat component of lipids make up the
plaque's cellular makeup. Obesity, sedentary
lifestyle, family history, hypertension, diabetes,
dyslipidemia, and smoking are prominent risk
factors to take into account. Symptoms include
intraplaque rupture, haemorrhage, thrombosis,
and stenosis (1). A clinical diagnosis is made, and
imaging studies are used to provide a final
diagnosis. The primary classes of medications
used in treatment include antiplatelet drugs and
antiatherogenic pharmaceuticals. The
management strategy also involves behaviour
adjustments (physical activity with a reduced
calorie diet high in fibre components). In the US
and the rest of the western world, it is the main
cause of morbidity and mortality. Cardiovascular
disease (CVD) continues to be the MCC of

mortality globally in the modern period. 17
million deaths from CVD were reported in 2008.
Moreover 3 million of these deaths, most of which
could have been avoided, involved people under
the age of 60. (1-2).

The development of atherosclerosis is ongoing
and gradual. It is more obvious that fibrous
plaques grow from fatty streak because they form
at the same anatomic areas as fatty streaks
between the ages of 15 and 30 years and 11 to 12
years, respectively. Intimal pathologic thickening
causes fatty streaks, fibrous cap atheromas,
plaques, and ultimately abrupt cardiac death.
Atherosclerotic plaques, which develop from fatty
streaks, are made up of three different
components: inflammatory cells, smooth muscle
cells, a fibrous component of connective tissue,
and a fat component of lipids.

[.2. Atherosclerosis and PCO women

Polycystic ovarian syndrome (PCOS), one of the
most common endocrine disorders, affecting 5-
10% of women of reproductive age.
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Its  distinguishing  characteristics include
polycystic ovarian morphology, biochemical
and/or clinical hyperandrogenism, and chronic
anovulation. PCOS has significant clinical
repercussions and has been associated with the
development of adipose tissue-related diseases
such as obesity, insulin resistance, metabolic
syndrome, and type 2 diabetes. There is evidence
that people with PCOS are more likely to
experience heart issues, atherosclerosis, and high
blood pressure. Numerous studies have
connected polycystic ovarian syndrome (PCOS)
to low-grade chronic inflammation. There is
evidence that PCOS patients have higher levels of
inflammatory indicators or their gene markers
(7).

In comparison to controls of comparable ages
and body mass indices, women with PCOS have
higher levels of C-reactive protein (CRP),
interleukin 18 (IL-18), tumour necrosis factor
(TNF), interleukin 6 (IL-6), white blood cell count
(WBC), monocyte chemoattractant protein-1
(MCP-1), and macrophage inflammatory protein-
1 (MIP-1). Women with PCOS also have greater
RAGE (receptor for advanced glycation end
products) expression levels and AGE levels.
Hyperinsulinemia and obesity aggravate this
chronic inflammatory disease (9).

Studies have looked into how inflammatory
conditions, hyperandrogenism, obesity, and
hyperinsulinemia interact. Endothelial cell
dysfunction may also be brought on by
inflammatory cytokines. It has been hypothesised
that a number of factors related to thrombosis,
inflammation, and oxidative stress are
cardiovascular risk factors showing endothelial
cell damage in PCOS. These markers include
plasminogen activator inhibitor-I  (PAI-I),
asymmetric dimethylarginine (ADMA),
homocysteine, PAI-I activity, and vascular
endothelial growth factor (VEGF). Additionally, it
was suggested that polycystic ovarian syndrome-
related uterine hyperinflammation may be to
blame for serious pregnancy difficulties, such as
miscarriage and placental insufficiency (10-11).

[.3. Atherosclerosis and nonalcoholic fatty liver
(NAFLD)

Non-alcoholic fatty liver disease (NAFLD) is a
systemic pathology that has been linked to a
number of chronic illnesses, most notably
cardiovascular disorders, diabetes, and renal
disease. The evidence for a substantial

connection between NAFLD and atherosclerotic
cardiovascular disease (ASCVD), which is unrelated
to conventional risk factors, is currently
accumulating. The fact that cardiovascular disease
is generally the major cause of death in people with
NAFLD highlights the significance of this
connection (4).

Independent of various cardio-metabolic risk
factors, NAFLD has been linked to decreased
endothelial function, a higher prevalence of
susceptible coronary artery plaques, and
atherosclerosis as defined by carotid intima media
thickness and coronary artery calcification (CAC)
(6). To date, the greatest study to document a link
between NAFLD and the severity of atherosclerosis
was conducted by Lee and colleagues (5).

In order to identify NAFLD, Lee et al. used both
ultrasound and the fatty liver index, and
associations remained constant whichever method
was employed, giving their findings extra validity.
However, ultrasonography only detects fat when at
least 30% of the liver parenchyma is affected and
has a low overall sensitivity for diagnosing NAFLD.
The ability to show a dose-response association
between the degree of hepatic steatosis and ASCVD
would have been a valuable addition to this
publication. There are very few big studies that
have evaluated the varied effects of NAFLD severity
on the risk of ASCVD (8).

The present study aimed to investigate if the
coexistence of PCOS and NAFLD has an additive
effect on the degree of subclinical atherosclerosis.

II. Patients and methods

The departments of tropical medicine and
gynecology and obstetrics at Beni-Suef University
Hospitals in Beni-Suef, Egypt, undertook this cross-
sectional case control study.The Beni-Suef
University Faculty of Medicine's Research Ethical
Committee  (REC-H-FMBSU-15574) and the
Helsinki Declaration both gave their approval to the
study plan.Prior to enrolment, all individuals
provided informed consent.The study included 200
women in the child-bearing period divided into
four groups. PCOS group (n=50), NAFLD group
(n=50), PCOS + NAFLD group (n=50) and healthy
control group (n=50). Diagnosis of PCOS was based
on the Rotterdam criteria. According to these
criteria, PCOS was diagnosed when either two or
three of the key features are present: ovulatory
dysfunction, polycystic ovarian morphology and
clinical and/or biochemical hyperandrogenism
(12). After ruling out excessive alcohol
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consumption and other liver conditions, NAFLD
was identified by the presence of at least two of
the following findings: a) diffusely increased liver
echogenicity in relation to kidney; b) ultrasound
beam attenuation; and c) poor visualisation of
intrahepatic structures. Ultrasonography was
used to categorise the severity of steatosis into
three categories: mild (a diffuse rise in fine
echoes in the liver parenchyma), moderate (a
diffuse increase in fine echoes with reduced
visualisation of the intrahepatic artery
boundaries and diaphragm), and severe (diffuse
increase in fine echoes with non-visualization of
the intrahepatic vessel borders and diaphragm)
(13). Exclusion criteria were pregnancy, smoking,
other associated liver disease, other endocrine
disturbances, recognized heart disease and use of
medications for treatment of PCOS or NAFLD.

Up recruitment, all participants were subjected
to careful history taking, through clinical general,
abdominal and cardiac examination and
electrocardiography. Laboratory investigations
included complete blood picture, complete
hepatic profile, complete lipid profile, fasting
blood sugar, fasting insulin and C-reactive
protein. Insulin resistance was assessed using the
HOMA-IR model. Additional measures of
luteinizing hormone (LH), sex hormone binding
globulin (SHBG), dehydroepiandrosterone
sulphate (DHEAS), total testosterone (TT), and
follicle  stimulating hormone (FSH) are
recommended for women with PCOS (FSH).
Carotid intima media thickness was assessed
using high-resolution B-mode tomographic
ultrasound system.

III. Results

The present study shows the association
between pre-clinical atherosclerosis disease and
PCO and NAFL diseases. The study combined 200
(20-40) years old women categorized to four
groups n= (50) according to their case (PCOs,
NAFLD, PCOs and NAFLD compared with control
normal group).

For this, the study compared different laboratory
and clinical parameters of the 200 women, (Body
Mass Index (BMI), lipid profile, CRP level,
Spontaneous Bacterial Peritonitis (SBP), Diastolic
Blood Pressure (DBB), liver function, WBCs,
platelets, Hb, Carotid Intima media thickness
(CIMT), sex hormones (DEHAS, LH, FSH,
Testosterone and SHBG) Fasting blood sugar,
insulin hormone level and finally steatosis
degree) and the all results were recorded.

1- PCOs patients

The results of PCOs patients showed that, regarding
the body mass index, 23 patients were obese, 20
were overweight, 7 within ideal weight and one
patient was underweight (Figure 1). According to
the lipid profile of the same PCOs 50 patients,
results of Figure 2 revealed that, most of patients
n= 39 had high levels of cholesterol, high levels of
triglycerides n= 38, high LDL n= 37 and low HDL
n=40 levels.

On the other hand, CRP levels weresignificantly
high in most of the 50 PCOs patients n= 34 (Figure
3),Figure 4 showed the SBP test results that
indicated that only 6% of the PCOs patients had
positive results. Also, regarding the diastolic blood
pressure, liver function, CBC parameters (Hb, WBCs
and platelets) tests, the majority of the patients’
results were within normal range except WBCs
which was significantly high n=41 and hemoglobin
which was significantly low n=43 (Figure 5).

The results of Figure 6 showed the CIMT
percentage of PCOs patients, 60% of the patients
had thick carotid intima and 40% of the patients
had normal thickness.

The sex hormonal profile of the 50 PCOs patients
showed that most of the patients had significant
high levels of all tested sex hormones. As Figure 7
revealed, 43 of the patients had high levels of
(DEHEA, high LH n=44, high FSH n=43, high
testosterone hormone n= 44 and also high SGBH
n=40).

The fasting blood sugar and the insulin hormone
production levels were significantly higher than the
normal values in most of PCOs patients, about 40
patients had higher fasting blood sugar and 38 of
the patients had high insulin production (Figure
8).

The steatosis degree of the PCOs patients showed
that most of the patients had no steatosis n=39
(Figure 9).
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Figure 1.Showing the BMI of PCOs 50 patients
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Figure 2.Showing lipid profile of PCOs 50 patients
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Figure 3.Showing CRP level of PCOs 50 patients
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Figure 4.Showing SBP analysis percentage of
PCOs 50 patients

Figure 7.Showing sex hormonal profile of PCOs 50
patients
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Figure 8.Showing FBS and insulin level pf PCOs 50
patients.
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Figure 5.Showing DBP measure, liver function
and CBC parameters of PCOs 50 patients
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Figure 9. showing steatosis degree of PCOs 50
patients
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2-  NAFLD patients

Also, 50 nonalcoholic fatty liver diseased women
were examined according to the same previous
parameters and tests.

The results of NAFLD patients showed that,
regarding the body mass index, 5 patients were
obese, 26 were overweight, 12 were within ideal
weight and 7 patients were underweight (Figure
10). According to the lipid profile of the same
NAFLD 50 patients, results of Figure 11 revealed
that, most of patients n= 48 had high levels of
cholesterol, high levels of triglycerides n= 47,
high LDL n= 37 and low HDL n=44 levels.

On the other hand, CRP levels weresignificantly
high in most of the 50 NAFLD patients 86%
(Figure 12), the Figure 13 showed the SBP test
results that indicated that only 18% of the
NAFLD patients had positive results and 32
patients negative. Also, regarding the diastolic
blood pressure, liver function, CBC parameters
(Hb, WBCs and platelets) tests, the majority of
the patients’ results had high DBP and liver
enzymes, bilirubin and WBCs, low albumin level,
low Hb and low platelets number that were
significantly different from control women
(Figure 14).

The results of Figurel5showed the CIMT
percentage of NAFLD patients, 70 % of the
patients had thick carotid intima and 30% of the
patients had normal thickness. The sex hormonal
profile of the 50 NAFLD patients showed that
most of the patients had normal levels of all
tested sex hormones. As Figure 16 revealed, 32
of the patients had low levels of DEHEA, normal
LH n=33, normal FSH n=33, normal testosterone
hormone n= 36 and also normal SGBH n=37).

The fasting blood sugar and the insulin hormone
production levels were significantly normal
values in most of NAFLD patients, about 41
patients had normal fasting blood sugar and 47
of the patients had normal insulin production
(Figure 17).

The steatosis degree of the NAFLD patients
showed that 20 of the patients had steatosis of
second degree and 13 patients had steatosis of
third-degree while 7 of them had steatosis of
fourth degree (Figure 18).
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Figure 10.Showing the BMI of NAFLD 50 patients
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Figure 14. showing DBP measure, liver function
and CBC parameters of NAFLD 50 patients
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Figure 16.Showing sex hormonal profile of
NAFLD 50 patients
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Figure 17. showing FBS and insulin level of
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Figure 18.Showing steatosis degree of NAFLD 50
patients

3-  PCOs and NAFLD patients

Results of this section represented the results of
tests of the co PCOs and NAFLD patients. 50
nonalcoholic fatty liver diseased patients that had
PCOs were examined according to the same
previous parameters and tests.

The results of PCOs and NAFLD patients showed
that, regarding the body mass index, 9 patients
were obese, 29 were overweight, 7 within ideal
weight and 5 patients were underweight (Figure
19). According to the lipid profile of the same PCOs
and NAFLD 50 patients, results of Figure 20
revealed that, most of patients n= 49 had high
levels of cholesterol, high levels of triglycerides n=
48, high LDL n= 37 and low HDL n=42 levels.

On the other hand, CRP levels was significant high
in most of the 50 PCOs and NAFLD patients with
percentage of 92% (Figure 21), the Figure 22
showed the SBP test results that indicated that 28
of the PCOs and NAFLD patients had positive
results and 32 patients negative. Also, regarding
the diastolic blood pressure, liver function, CBC
parameters (Hb, WBCs and platelets) tests, the
majority of the patients’ results had high DBP and
liver enzymes, bilirubin and WBCs, low albumin
level, low Hb and low platelets number that were
significantly different from control women (Figure
23).

The results of Figure 24 showed the CIMT
percentage of PCOs and NAFLD patients, 80 % of
the patients had thick carotid intima and 20% of
the patients had normal thickness.

The sex hormonal profile of the 50 PCOs and
NAFLD patients showed that most of the patients
had high levels of all tested sex hormones. As
Figure 25 revealed, 40 of the patients had high
levels of DEHEA, high LH n=39, high FSH n=38, high
testosterone hormone n= 37 and also high SGBH
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n=36). The fasting blood sugar and the insulin
hormone production levels were significantly
higher than normal values in the most of PCOs
and NAFLD patients, about 43 patients had high
insulin production and 22 of the patients had
high fasting blood sugar levels and 25 patients
had normal fasting blood sugar (Figure 26).

Finally, the steatosis degree of the PCOs and
NAFLD patients showed that 30 of the patients
had steatosis of second degree and 12 patients
had steatosis of third-degree while 7 of them had
steatosis of fourth degree (Figure 27).
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Figure 20. Showing lipid profile of NAFLD and
PCOs 50 patients
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Figure 22. showing SBP analysis percentage of
NAFLD and PCOs 50 patients
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Figure 23.Showing DBP measure, liver function and
CBC parameters of NAFLD and PCOs 50 patients.
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Figure 21. showing CRP level of NAFLD and
PCOs 50 patients

Figure 25. showing sex hormonal profile of NAFLD
and PCOs 50 patients.
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Figure 26.Showing FBS and insulin level of
NAFLD and PCOs 50 patients.
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IV. Discussion and conclusion

In our study, 200 women that were grouped to 4
groups, PCOs, NAFLD, and PCOs and NAFLD
patients.

The results interpretation proved the association
of atherosclerosis and PCO and NAFL diseases.
Obesity, mal lipid profile, insulin resistance,
inflammatory markers and disturbance of sex
hormones are co risk factors of PCO, NAFL and
atherosclerosis diseases that explain the strong
correlation between the 3 diseases.Our results
were agreed with many literature results which
explain the case. Because PCOS is more common,
comorbid conditions like metabolic disorders,
such as obesity and insulin resistance, are more
common as well. An average prevalence of
obesity is around 49% among women with PCOS,
according to the results of a meta-analysis study.

It is well established that when PCOS is linked to
obesity, its severity typically worsens (9).
Additionally, it has been noted that women with
PCOS had greater numbers of circulating
monocytes and lymphocytes, inflammatory
infiltration in the ovarian tissue, and blood

concentrations of TNF and C-reactive protein
(CRP). Obesity and hyperinsulinemia worsen this
chronic inflammatory condition. Studies have
examined the interactions between obesity,
hyperandrogenism, and an inflammatory state and
hyperinsulinemia. It is widely acknowledged that
increased androgen expression is promoted by
both hyperinsulinism and obesity. Data from
numerous research indicates a causal relationship
between impaired insulin metabolism, insulin
resistance, and type 2 diabetes and greater
activation of proinflammatory mechanisms in
adipose tissue(10-11).

However, non-alcoholic fatty liver disease (NAFLD),
which is linked to obesity, dyslipidaemia, diabetes,
and the metabolic syndrome, is the most prevalent
chronic liver disease in developed countries (6).

Atherosclerosis and cardiovascular diseases are
also particularly prevalent in this patient
population as a result of the existence of common
risk factors. NAFLD patients had higher rates of
coronary artery calcification, hypertension, aortic
valve sclerosis, diastolic dysfunction,
atherosclerotic plaques, and greater carotid intima-
media thickness than patients without the
condition. The prevalence of NAFLD is significantly
influenced by different types of dyslipidaemia (5).
50% of NAFLD patients report having mixed
hyperlipidemia. In 27% and 17%, respectively, of
people with NAFLD, isolated hypertriglyceridaemia
and hypercholesterolaemia have been identified. In
the atherogenic lipid profile, elevated triglyceride
levels and low HDL levels were found in patients
with NAFLD, according to an examination of their
lipid fractions. Insulin resistance has a role in the
emergence of NAFLD. Additionally, subclinical
inflammation is crucial to NAFLD aetiology. Even in
patients who are still young, high-sensitivity C-
reactive protein levels are higher; CRP may be a
sign for NAFLD(8).From the previous results and
also our results, its concluded that PCO, and NAFL
diseases were correlated with atherosclerosis
disease with the almost the same risk factors and
implications.
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