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Abstract 

Metabolic syndrome composed of abdominal obesity, atherogenic dyslipidemia, raised blood 
pressure, insulin resistance and/or glucose intolerance, proinfl ammatory state and prothrombotic 
state is a complex multisystem disorder. It is well known that patients with metabolic syndrome 
have increased cardiovascular risk and risk of developing diabetes type II. But besides these 
well known risk states, there are other conditions such as polycystic ovary syndrome, fatty liver, 
cholesterol gallstones, asthma, sleep disturbances and some forms of cancer associated with a 
metabolic syndrome. In this case report we will present a patient who developed many of these 
conditions related to the metabolic syndrome and will highlight the novel eff orts regarding to the 
lifestyle changes, primarily weight loss.

Introduction
It is well known that the metabolic syndrome, also called the 

insulin resistance syndrome, is composed of several complex 
metabolic disorders. Despite some disagreements regarding 
diagnostic criteria, it is established that the metabolic 
syndrome has following components: abdominal obesity, 
atherogenic dyslipidemia, raised blood pressure, insulin 
resistance and/or glucose intolerance, proin lammatory state 
and prothrombotic state [1-3]. In 1988 Raven named these 
metabolic disorders as Syndrome X giving it for the irst time 
clinical importance. During 1989 Kaplan started to use the 
term The deadly quartet, while others later started to use the 
term The insulin resistance syndrome. Nowadays, the term 
Metabolic syndrome is widely accepted and is considered to be 
the most useful in clinical practice [4,5]. 

Individuals with metabolic syndrome have increased 
risk of development the cardiovascular disease and diabetes 
type II. But besides these well known risk conditions, these 
individuals can develop some other conditions such as 
polycystic ovary syndrome, fatty liver, cholesterol gallstones, 
asthma, sleep disturbances and some forms of cancer [2,5]. 

In this case report we are going to present a patient who 
developed multiple complications within metabolic syndrome. 
Also, we will highlight some new efforts that have been made 
in the world and are especially focused on the dietary habit 
recommendations. Proper nutrition requires discipline from 
the patient but is the key factor in the management and 
prognosis of all components and complications of metabolic 
syndrome.

Case report
We present a 53 year old male patient who was diagnosed 

with nonalcoholic liver disease and metabolic syndrome 
at the age of 35. Metabolic syndrome was present with all 
its components and complications and because of that we 
consider this patient a great example and review of disorders 
spectrum which can develop within and as a concrescence of 
this syndrome (Table 1). 

From the anamnesis we have found out that in the 
childhood he has overcome rheumatic fever and besides 
nonalcoholic liver cirrhosis he has been diagnosed with type 2 
diabetes, hypertension, hyperlipidemia, gastritis, colon polyps, 
Hashimoto thyroiditis, hyperparathyroidism, nephrolithiasis 
and severe sleep apnea.

From the family history we have found out that his father 
had type II diabetes, hyperlipidemia and hypertension. 

Table 1: Metabolic syndrome with its complications according to organ systems.
System Comment Procedure

CNS* Sleeping disorders, social 
anxiety Polysomnography, fundoscopy

CVS* Hypertension, 
atherosclerosis BPM, fundoscopy

GIS*

Nonalcoholic liver disease, 
polypus in the cecum, 

chronic gastritis, Barrett's 
esophagitis

Laboratory fi ndings, liver biopsy, 
abdominal ultrasound, fi broscan,

MSCT of the abdomen, 
gastroscopy, colonoscopy

Endocrine system

DM* type II, 
Hashimoto thyroiditis, 
hyperparathyroidism, 
hyperaldosteronism

Laboratory fi ndings, parathyroid 
glands ultrasound, densitometry

thyroid ultrasound

*CNS: Central Nervous System; CVS: Cardiovascular System; BPM: Blood Pressure 
Measurement; GIS: Gastrointestinal System; DM: Diabetes Mellitus
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In the physical status we can ind body weight of the 
patients 120 kg, body height 184 cm, waist circumference 113 
cm and BMI (body mass index) 34.5. Arterial blood pressure 
is 160/90 mmHg. The abdomen is above the level of the chest, 
the liver is enlarged by up to 5 cm as well as the spleen with 
some dif iculties during palpation. Other physical inding is 
unremarkable. 

Laboratory fi ndings

Glucose 7,7 mmol; HbA1c 9%; ALT (Alanine amino-
transferase) 134 U/L; AST (Aspartate aminotransferase) 
74 U/L; GGT (Gamma-glutamyltransferase) 127 U/L; 
ALP (Alkaline phosphatase) 101 U/L; PTH (Parathyroid 
hormone) 13,29 pmol/L; cholesterol 5,1 mmol/L; HDL 
(High-density lipoprotein) 0,74 mmol/L; LDL (Low-density 
lipoprotein) 3,581 mmol/L; Vitamin D3 (25-OH) 32 mmol/L; 
P (Phosporus) 0,82 mmol/L; CRP (C-reaktive protein) 6,8 
mg/L; TSH (Thyroid-stimulating hormone) 5,19 mlU/L, fT4 
14,8 pmol/LCrC (Creatinine clearance) 151.1 ml/min, Na 
139 mmol/, K 3,4 mmol/L, Ca 2,39 mmol/L, proteinuria 0,26 
g/24 h, Ca in the urine 17,32 mmol/24 h, P in the urine 54 
mmol/24h, aldosterone 622 pmol/L, rennin activity 0,9 mcg/
L/h, hepatitis markers negative. 

Diagnostic procedures

Liver biopsy: Pathohistological indings of the liver tissue 
describe histologically severe disorder of the architecture. 
The portal spaces are enlarged with severe ibrosis and 
with medium abundant, mixed in lammatory in iltration 
which contains a lot of eosinophils. The piece meal necrosis 
is wieldy present. Also the epithelium damage of the bile 
ducts can be seen. From the portal spaces connective tissue is 
spread into the parenchyma and in several places surrounds 
regenerative liver nodules. Perivenular, perisinusoidal and 
pericellular ibrosis is widely expressed. Macrovesicular as 
well as microvesicular steatosis is widely expressed in the 
liver parenchyma also with some lipogranuloma. Besides 
the portal spaces plenty of ballooned cells illed with 
Mallory’s hyaline are present, in some places surrounded 
with mononuclear in lammatory cells. There is also some 
portoportal and portocentral bridging necrosis. According 
to pathohistiological indings this is a chronic steatohepatitis 
that goes into the liver chirosis. 

Abdominal ultrasound: The liver is normal sized with 
proper contours and re lective, shiny echostructure, without 
signi icant signs of focal lesion. Pancreas and spleen have 
normal morphology. In the right kidney parenchyma there is 
a smaller calci ication. 

Fibro Scan: Even though liver biopsy with pathohistological 
analysis is considered the gold standard for diagnosis of liver 
steatosis and ibrosis, status of the liver can be established 
by newer non-invasive methods such as FibroScan, Fibromax 
or ELF tests. In our diagnostic procedure we used FibroScan 

method which includes ultrasound B-mode imaging for the 
evaluation of liver steatosis and ibrosis. In this method the 
main parameters for the determination of liver ibrosis and 
steatosis are liver st ifness measurement and controlled 
attenuation parameter [6,7]. In our patient ibroscan showed 
nonalcoholic steatohepatitis with extremely high degree of 
ibrosis (median stiffness 25.4 Kpa, IQR 5.7 Kpa, IQR / med 

22%).

MSCT of the abdomen after intravenous application 
of the contrast agent: The liver is normal sized with proper 
contours and normal intense of the parenchyma signaling 
without focal lesions. The gallbladder wall has normal 
morphology without intraluminal content. There is not seen 
dilatation of the bile ducts. The spleen is homogeneous and 
enlarged (diameter 15 cm). Kidneys are normal sized with held 
parenchyma without dilatation of the canal system. Adrenal 
glands have normal morphology without focal lesions. 

Gastroscopy: Chronic gastritis and esophageal mucosa 
damage in terms of Barrett’s esophagitis.

Colonoscopy: Polypus in the bottom of the cecum was 
removed and the pathohistiologycal indings have not showed 
any malignant cells. 

The eye fundus examination: Arteries of enhanced 
central re lex, hypertonicus gr I.

Thyroid ultrasound: Both thyroid lobes can be described. 
The right lobe measured 5, 3 x1, 6 x 1, 8 with hypoechoic 
echotexture and uneven rear contour. The left lobe measured 
4.6 x 1.6 x 1.8 cm with hypoechogenic echostructure and 
uneven rear contur. In the upper third of the left lobe there 
is hypoechogenic areal measured 0.6 x 0.3 x 0.7 cm and 
hypoehogenic areal measured 0.4 x 0.4 x 0.4 cm. Isthmus is 
0,3 cm in the size. 

Parathyroid glands ultrasound: There is no hyperplasia 
of parathyreoid glands.

Densitometry: Normal bone density without sings of 
pathological bone remodeling.

The center for sleep medicine, polysomnography: 
Obstructive sleep apnea, mixed apnea 16, central apnea 16, 
hypopnea 189. Average oxygen saturation was 94%, while the 
lowest recorded desaturation was 82%, desaturation index 
was 28.3 / h.

Discussion 

In this article we presented the patient with metabolic 
syndrome and a whole series of complications that goes with 
this multisistemic condition. 

Our patient has been shown to have nonalcoholic fatty 
liver disease, chronic steatohepatitis that is developing into 
cirrhosis, con irmed by pathohistological indings. This is a 
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clinical syndrome that involves simple steatosis, nonalcoholic 
steatohepatitis with or without liver ibrosis, liver cirrhosis 
and hepatocellular carcinoma [8-11].

Nonalcococholic fatty liver disease develops as a 
consequence of the metabolic syndrome components. More 
and more research suggests that this disease is not exclusively 
related to the liver itself and is most commonly associated 
with cardiovascular diseases, chronic kidney disease and type 
II diabetes. Also, more recently, there is an increasing number 
of studies investigating the association of nonalcoholic fatty 
liver disease and adenomatous colon polyps and colorectal 
cancer, endocrinopathies such as hypothyroidism and sleep 
apnea syndrome [1,8-11].

Obesity is one of the components of metabolic syndrome 
that carries a whole host of other complications. Central obesity 
is a more signi icant indicator of the risk of developing type II 
diabetes, dyslipidemia and cardiovascular disease than BMI 
(body mass index) itself [8,9]. Our patient was extremely obese 
with developed expected complications of such obesity, which 
is type II diabetes, arterial hypertension and hyperlipidemia, 
each condition poorly regulated and controlled due to lack of 
discipline and poor patient compliance. Despite the maximum 
correction of oral hypoglycemic therapy, diabetes was not 
well regulated. He did not adhere to a reductive diabetic and 
low fat diet and did nothing to reduce the body weight.

Hashimoto thireoiditis is monitored in the patient and 
under the substitution therapy with levothyroxine the thyroid 
hormone values are successfully maintained within the limits 
of the reference values. Ultrasonic examination of the thyroid 
gland revealed typical morphological changes within this 
autoimmune disease.

During the follow-up he did not develop any major 
complications of cardiovascular disease but chronic poorly 
regulated arterial hypertension in the future could lead to more 
serious consequences. Namely, it is known that modi ication of 
the life habits including body weight regulation, appropriate 
body activity, smoking cessation, healthy nutrition and 
successful treatment and control of comorbidities such as 
DM type II, dyslipidemia, and hypertension reduces the 
cardiovascular disease incidence [8-10,12]. 

A number of studies point to the association of 
nonalcoholic fatty liver disease with cardiovascular disease. 
A varies studies have shown that patients with nonalcoholic 
fatty liver disease have a certain degree of the endothelial 
dysfunction, left ventricular diastolic dysfunction and higher 
prevalence of atherosclerotic plaques compared to patients 
with a healthy liver. Research is conducted in the direction of 
proving potential direct active involvement of nonalcoholic 
liver disease in atherogenic processes [8,9,13-16].

It is not completely clear whether there is a direct 
involvement of this liver condition or is this condition 

consequence of mutual metabolic factors that also lead to the 
cardiovascular disease as well [8,13].

Insulin resistance that is a key factor for the type II diabetes 
mellitus development seems to be also associated with an 
increased risk of colorectal cancer [1,8]. In their research 
Schoen, et al. [17] showed that fasting insulin values were not 
associated with the risk of colorectal cancer development as 
opposed to insulin values measured after 2 hours. In patients 
with increased values measured after 2 hours an increased 
risk of colorectal cancer has been observed [1]. Studies 
have shown that some of the insulin resistance factors such 
as insulin and insulin like growth factor 1 and 2 stimulate 
a development of column polyps that are considered to be 
precursors of colorectal cancer and their progression into 
the invasive adenocarcinoma. Also, newer studies are trying 
to connect the risk of colorectal neoplasia with nonalchocolic 
fatty liver disease [1,8,18-20]. Colonoscopy found a polypus 
in the bottom of the cecum in our patient. Given the above 
described, our patient had a number of risk factors that favor 
the development of colon polyps and increase the risk of 
colorectal cancer development. 

Despite the elevated values of PTH (excluding the last 
controlled value which was in the physiological range), 
we did not ind any signs of primary hyperparathyroidism 
or paraneoplastic disease. Given the PTH and bilateral 
nephrolithiasis, we often repeated 24-hour calciuria which 
was always extremely high (20.4 mmol / 24 h, 17.32 mmol / 
24 h 13.24 mml / 24 h), followed by glomerular hyper iltration 
without albuminuria.

The values of vitamin D 25 (OH) were lower than the 
recommended (reduced synthesis within heavy hepatic 
ibrosis).

We believe that the increase in PTH was a “re lexive” 
response to increased 24-hour urinary calcium loss with 
lower vitamin D levels and possible polyglandular disorder 
within the metabolic syndrome. After the thiazide diuretic and 
small doses of vitamin D administration, a decrease in total 
calciuria from 20.4 mmol / 24 hr to 9 mmol / 24 with normal 
PTH levels was achieved. There were no morphological and 
biochemical changes on the bones.

Within the multiglandular insuf iciency long term 
hypochalemia was observed in more detailed and
hyperaldosteronism was suspected. Primary hyperaldoster-
onism was excluded, and long-term hypochalemia is a 
consequence of hyperaldosteronism within the liver disease. 
As the serum potassium correction did not improve by 
adequate intake of potassium-rich food and potassium 
preparations, small doses of spironolactone were introduced 
in the therapy.

As a part of metabolic syndrome, and because of the obesity, 
obstructive sleep apnea syndrome (OSAS) is a common 
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condition [21,22]. OSAS is a clinical condition characterized 
by recurrent episodes of complete or partial obstruction of 
the upper respiratory tract resulting in the increased negative 
intrathoracic pressure, sleep fragmentation and intermittent 
hypoxia during sleep. In patients with the metabolic 
syndrome the prevalence of moderate to severe OSAS is 
high and is independently associated with elevated glucose 
and lipid levels, in lammatory markers, arterial stiffness and 
atherosclerosis. OSAS increases the cardiometabolic risk 
associated with obesity and metabolic syndrome. Recent 
studies link OSAS with the risk of fatty liver disease, non-
alcoholic fatty liver disease and cirrhosis development [23-
29]. Due to obesity this patient developed severe obstructive 
sleep apnea which needed a medical treatment in the center 
for sleep medicine. 

During the night he had a subjective poor sleeping quality 
with severe snoring, observed breathing pauses during the 
sleep and a sense of fatigue throughout the day. Due to above 
mentioned dif iculties and treatment indings it is advised to 
initiate CPAP (Continuous positive airway pressure) treatment. 

Finally, despite all described complications and 
comorbidities a chronic kidney disease has not been 
developed because the renal function is still compensated by 
the hyper iltration. During the time we expect a decline in the 
renal function. 

Although all discussed complications of metabolic 
syndrome present in our patients are all well known, 
metabolic syndrome still stays a big public health problem 
because its management is not simple at all. Nowadays, 
efforts are oriented towards changing of lifestyle habits, 
primarily ighting against the obesity and education of this 
group of patients. American Diabetes Association published 
Standards of Medical Care in Diabetes—2021, guidelines for 
nutritional and lifestyle recommendations in treatment od 
type 2 diabetes, that is typically seen as a part of metabolic 
syndrome. This guideline offers protocols and approaches 
for clinicians to guide weight loss in their patients (dietary 
prescription, lifestyle counselling, cognitive behaviour 
therapy). Our patient is the example of the importance of 
individual approach because changing of the lifestyle habits is 
often a long-term and complicated process [29,30].

In their overview, Silva Figueiredo, et al. focused on 
nutraceuticals and dietary supplements that could be 
bene icial in progression of the metabolic syndrome and 
its complications. Food rich in polyphenols and phenolic 
compounds added to vitamin D, fruits and vegetables can 
reduce pro-in lammatory state present in the metabolic 
syndrome and cardiovascular risk. Also, the consumption 
of ish oil with EPA and DHA can improve the lipid pro ile 
and endothelial function. Introduction of such bene icial 
nutraceuticals should be further investigated for the purpose 
of potential addition to standard treatment options [31].

Some newer studies highlight the Mediterranean diet 
to have bene icial and protective effect on the different 
components of metabolic syndrome. Polyphenols contained 
in Mediterranean diet components such as olive oil, red wine 
and nuts seems to be bene icial in preventing and delaying 
the metabolic syndrome and its complications. It seems that 
the polyphenols contained in Mediterranean diet can reduce 
in lammatory and oxidative stress markers, improve lipid 
pro ile, insulin sensiticity and endothelial function. New 
studies are focused on bene it of these nutrients when added 
to standard medication therapy [32,33].

Conclusion
The purpose of this article was to present a variety of 

diseases that developed in this patient and all of them were 
described in the literature as potential complications of 
metabolic syndrome. Individual approach is very important 
in the treatment of these patients especially because patient 
compliance is often poor. Obesity, improper nutrition, 
and lack of exercise are recognized as one of the most 
important factors in the development of metabolic syndrome. 
Modi ication of the life habits and psychological support are 
crucial and as important as successful medical treatment. 
Further investigation should be directed in inding the best 
way of nutrition modi ication in this group of patients to 
prevent multiple complications that are well known.
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