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ABSTRACT

Metabolic syndrome (syndrome X) includes several components like diabetes, hypertension, hyperlipidemia etc.
Every patient should undergo detailed assessment for the silent presence of the components of metabolic syndrome.
Genetic predisposition, increased nutrient- dense food, decreased physical activity and chronic stress are common in
metabolic syndrome. Insulin resistance, obesity and hyperglycaemia are commonly seen which can later lead to serious
consequences like cardiovascular complications, thrombaotic events etc. Clinical features depend on the components
of the metabolic syndrome in a patient. Some may present with complications and advanced disease. For non-diabetic
individuals, oral glucose tolerance test is indicated. It is better to study serum uric acid level and to screen for silent
kidney stones. Specific drugs are prescribed as indicated. Drugs for stress and insomnia are also prescribed.
Thrombotic status of the patient should be considered, and antiplatelet drugs are prescribed if risk factors are present.
Non-pharmacological measures like diet modification and increased physical activity should be given on a priority
basis. Patient compliance of these two measures should be monitored regularly. Future deployment of “artificial
intelligence — powered” predictive diagnostic tests will help in detecting and controlling metabolic syndrome. “At
risk” individuals and patients showing some components of metabolic syndrome should undergo full investigations to
detect other components of metabolic syndrome. Full range of therapeutic drugs, diet modification and increased
physical activity should be prescribed.
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INTRODUCTION

Metabolic syndrome, otherwise called as “Syndrome X is
a major public health issue. Diagnosis is made on
individual component basis as and when abnormalities are
noted. For ex. diabetes or hyperlipidaemia etc. It includes
obesity, hyperglycaemia, hyperlipidaemia, hypertension,
higher plasminogen activator inhibitor levels etc.!It also
includes hyperuricaemia and hepatic
steatosis.?Comprehensive clinical approach with broad
based investigations will reveal the whole picture. This
will help better management aided by specific lifestyle
recommendations. This will also help improve metabolic
syndrome patients’ quality of life.® This article aims to
bring out the need for all investigations needed for

metabolic syndrome and outline the management
approaches required.

ETIOLOGY

Common causative agents leading to metabolic syndrome
are increasing sedentary lifestyle, lack of physical activity
with simultaneous nutrient-rich “fast” food. These factors
are also accompanied by increasing stress levels.

PATHOGENESIS
When the above-mentioned etiological factors lead to

obesity, that stage involves increasing insulin levels,
insulin  resistance along with obesity heralding
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carbohydrate intolerance. Obesity, in turn, contributes to
more insulin resistance. Hyperglycaemia is a silent factor
during this pathogenesis stage.! Physical fitness, as
measured by maximum aerobic capacity also modulates
insulin action.® Obese individuals having insulin
resistance are at higher risk for cardiovascular diseases.
Impaired insulin action, insulin secretary dysfunction,
obesity and increased endogenous glucose output are
commonly seen in diabetes.* Diabetes, hypertension and
metabolic syndrome had higher association with bladder
cancer in a study.® It is right time to note that Dr Gerald
Reaven, in his Banting lecture in 1988, proposed “insulin
resistance” as the underlying factor for all the
abnormalities included as “Syndrome X”.2Obesity leads to
aging in adipose tissues with consequences like
inflammation, short telomeres and loss of tumor
suppressor genes.® High insulin levels following insulin
resistance will have more actions of insulin in those tissues
not showing insulin resistance. This may lead to
consequences like hypertension, polycystic ovaries etc.’
Insulin resistance also causes systemic inflammation.”
Reactive oxygen species levels, ectopic fat accumulation
and reduced fat oxidation are implicated in insulin
resistance.Blt is interesting that insulin resistance develops
earlier in liver as seen in animal experiments when
overnutrition was studied but skeletal muscle insulin
resistance develops earlier in human beings.® These factors
highlight that management of “insulin resistance” should
take the main role in managing patients with metabolic
syndrome. It is interesting to note that those who sleep less
have more chance of metabolic syndrome.*®

CLINICAL FEATURES

It depends on specific component of metabolic syndrome
in a particular patient. Symptoms of diabetes or
hypertension are more common presentations. Insomnia
may be a presenting symptom in some patients. Acanthosis
nigricans can be a presenting symptom. Otherwise, it must
be looked for in suspected insulin resistance individuals.**
Stress, if any, should be identified. Dental pathology is
often overlooked in many situations. It is to be noted that
metabolic syndrome patients tend to have higher
probability of periodontitis.?

INVESTIGATIONS

All investigations as required for the symptoms are done.
Additionally, it is desirable to investigate for the presence
of other components of metabolic syndrome as well.
Investigations to look for all comorbid conditions and for
complications like prothrombotic states are carried out.
Regarding hyperglycaemia, oral glucose tolerance test is
indicated in non-diabetic individuals.3>*2 As hyperuricemia
is a component of metabolic syndrome, it is better to
monitor serum uric acid levels also. Serum uric acid level
was found associated with metabolic syndrome in a
previous study.'® It is also desirable to look for stones in
urinary tract which might be asymptomatic as fructose is
thought to be a contributing factor leading to kidney stones

in metabolic syndrome.** Metabolic syndrome patients are
at higher risk for adverse cardiovascular events.® Hence,
careful assessment of their cardiovascular status is needed.

Table 1: Tests indicated in a metabolic syndrome
patient.

Blood sugar tests. GTT needed before ruling out
diabetes mellitus

Lipid profile

BMI calculation

Blood pressure measurement and ECG for
cardiovascular assessment

Serum uric acid level

USG abdomen for fatty liver changes and renal calculi
Skin examination for acanthosis nigricans

MANAGEMENT
Pharmacological approach

It includes drugs as indicated for the specific components
of the metabolic syndrome. For ex: anti diabetes drugs,
antihypertensive drugs, antihyperlipidemic drugs besides
antiplatelet drugs wherever indicated. Drugs, if needed, for
relieving stress and insomnia are indicated.

Table 2: Recommended action plan for a metabolic
syndrome patient.

Action plan

Diabetic diet. Salt restriction for hypertensives
Walking, at least 30 minutes a day

Weight loss diet for obese individuals

Insulin sensitizers for individuals with insulin
resistance

Lifestyle modification with focus on reducing stress.
Sedative-hypnotics, if indicated

Dental care

Counselling for lifestyle modification, stress etc
Health education regarding ADRs to drugs used
Patient education to stress the importance of follow-up
Visits

Non-pharmacological approach

This includes diet modification as indicated by the
presence of diabetes or hypertension. Weight loss diet is
also beneficial, especially for those with insulin
resistance.! Patients must be motivated to increase fibre
intake which has numerous beneficial roles. Resveratrol is
also beneficial for metabolic syndrome patients.®
Regarding the role of probiotics in metabolic syndrome,
probiotics showed benefits in metabolic parameters in
some studies, but larger studies need to be done to show
their benefits.?” Counselling for stress management is a
must for patients with Syndrome X. Sympathetic
overactivity must be looked for while treating
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hypertension. Short term substitution of simple sugars in
diet will go a long way in reducing intra hepatic fat.” Sleep
time and media time also to be monitored for better results
in children.” Shift workers have a higher chance of
developing metabolic syndrome.*® Hence, they need
modification in shift time also. Lifestyle intervention, in
general, is beneficial in improving quality of life of
metabolic syndrome patients.’® Diet modification and
increased physical activity are the twin corner stones in the
management of metabolic syndrome. Dairy fat also seems
to have beneficial effect in metabolic syndrome.?°

CONCLUSION

At risk individuals and individuals showing some
component of metabolic syndrome must undergo
investigations for the presence of other components of
metabolic syndrome. All such individuals must undergo
diet modification and increased physical activity on a
priority basis besides having drugs as prescribed by the
physician.
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