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To Find Incidence of Metabolic Syndrome in Patients with Gallstones Admitted in Surgery Department
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ABSTRACT

Background: Gallstone disease (GD) is a common condition worldwide. Gallstone
disease (GSD) is a chronic disease that consumes a lot of economic and medical
resources. Because of its high prevalence and elevatedhealth costs, it is an important
conditionfor whichfurther researchis needed. Theaim of this study is to establish if
there is an association between the presence of metabolic syndrome and the
development of gallstone disease. If the risk factors of GSD can be identified, more
interventions can be introduced earlier to prevent the disease.

Methods: A cross sectional study conducted at Indira Gandhi Medical College,
) ) Shimla, Himachal Pradesh on a sample size of 100 cases and 100 controls. The Body
Article Received:05-08-2015 Mass Index, waist circumference, blood pressure, fasting blood glucose,
Article Accepted:10-10-2015 triglycerides, ~HDL-Cholesterol  levels of the patients were tested.
NationalCholesterolEducationProgram-
AdultTreatmentPanellllcriteriamodifiedforAsiansubjects,wasusedfor estimating the
prevalence of Metabolic Syndrome.

Results: 27% of the cases and 15% of the controls were found to have Metabolic
Syndrome. Out of thecases found to be affected with Metabolic Syndrome 81.42%
were females and 18.52% were males.

Conclusion: Metabolic Syndrome can be considered to be associated with Gallstone
disease and can be used as a predictor of Gallstone disease. It can be used as a
screening tool

Corresponding Author

Dr. Rahul Laxmikant Lavekar
Assistant professor department of
surgery Santosh Medical College
and hospital Ghaziabad UP

©2015 Biomedical and
Biopharmaceutical Research. This is
an open access article under the
terms of the Creative Commons

Attribution4.0 International License. . . .
Keywords: Metabolic Syndrome, Gallstone Disease, Risk Factors

INTRODUCTION

It is estimated that around 20-25 percent of the world’s adult population have the metabolic syndrome and they are twice
as likely to die from and three times as likely to have a heart attack or stroke compared with people without the
syndrome. In addition, people with metabolic syndrome have a five-fold greater risk of developing type 2 diabetes. The
underlying cause of the metabolic syndrome continues to challenge the experts but both insulin resistance and central
obesity are considered significant factors.>?

With the metabolic syndrome driving the twin global epidemics of type 2 diabetes and Cardio- vascular disorders there is
an overwhelmingmoral, medical and economic imperative to identifythoseindividualswithmetabolic syndrome early, so
that lifestyle interventions and treatment may prevent the development ofdiabetes and/or cardiovascular
disease.Gallstonedisease(GD)isacommoncondition ~ worldwide.  Gallstone  disease (GSD) is a chronic
diseasethatconsumesalotofeconomicand medicalresources.*Becauseofitshighprevalence
andelevatedhealthcosts,itisanimportant conditionforwhichfurtherresearchisneeded. Cholesterolcomprisesmorethan80%of
gallstones,whichareassociatedwitholderage, pregnancy, obesity, insulin resistance, specific di- etary habits, genetic
background and ethnicity.>"Thepathogenesisofgallstonesismultifactorial and involves environmental and individual
factors resultinginthreemainconsequences:bile cholesterolsaturation,cholesterolnucleationand gallbladder
dysmotility. 8Whilethepathogenesisofthemetabolicsyndrome and each of its components is complex and not well
understood, central obesity and insulin resistance are acknowledged as important causative factors. %2

Central (abdominal) obesity, easily assessed using waist circumference and independently associated with each of the
other metabolic syndrome components including insulin resistance, is a prerequisite risk factor for the diagnosis of the
syndromeinthenewdefinition.Insulinresistance, which is difficult to measure in day-today clinical practice, is not an
essential requirement.*3

Obesity is an increasingly important health problem worldwide including the developing countries. In India, obesity is
emerging as an important health problem particularly in urban areas, paradoxically co-existing with undernut- rition.
Almost 30-65% of adult urban Indians are either overweight or obese or have abdominal obesity.*

Obese women are more likely to develop gallstones than are obese men.’>The frequently simultaneous presence of
obesity, highblood fat,diabetes andhypertension was first reported as the ‘plurimetabolic syndrome’ in the
1960s,whenthehighriskofcoronaryartery — disease was described in people with this clusterof metabolic
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abnormalities.’®The importance of metabolic syndrome is increasing, especially when associated co- morbidities are
considered. The prevalence of metabolic syndrome varies according to the diagnostic criteria selected. The
generalprevalence is 23.7%, although the prevalence varies widely in population analyses.’The aim of this study is to
establish if there is an association between the presence of

metabolic syndrome and the development of gallstonedisease. IftheriskfactorsofGSDcanbe identified, more interventions
can be introduced earlier to prevent the disease.

Studies about the association between gallstone disease and Metabolic Syndrome suggested that Metabolic Syndrome is
a risk factor for gallstone disease (GSD)®, and some studies concluded that GSD might be a component of Metabolic
Syndrome!®19 although it needs to be validated by more evidences.Risk factors associated with cholelithiasis include
female gender, age, obesity, diabetes, hyperlipid- emia, rapid appetite loss, hepatitis C, cirrhosis,and high caloric
intake.?>22The currently recommended cut-offs of waist circumference (>102 ¢cm in men and >88 c¢m in women) are not
be applicable to all thepopulations due to heterogeneity in the average levels of measurements and different relationship
with cardiovascular risk.2National Cholesterol Education Program-Adult Treatment Panel I11 criteria modified for Asian
subjects,wasusedforestimatingtheprevalenceof MS2*(Themodificationis:Waistcircumference>90cmin malesand>80cmin
females).

AIMSANDOBJECTIVES
e To find the correlation between metabolic syndrome and the development ofgallstone disease.

e  Metabolic syndrome is known to be strongly associated with the lifestyle, andif metabolic syndrome is proved to
be related to gallstone, we may reduce the prevalence of gallstones through lifestyle modifications.

MATERIALSANDMETHODS

Study Type: The study is a cross sectional study conducted at Indira Gandhi Medical College, Shimla, Himachal
Pradesh. It is a case-control study. Sample Size: The study was conducted on a sample size of 100 cases and 100 controls
who fulfilled the inclusion criteria and agreed to be the part of the study, after having completely explained the procedure
and obtaining a written informed consent. Local language (Pahari/Hindi) was used if patient requested.
StudyDuration:2monthsfrom5-July-2015to5- September-2015

Inclusion Criteria: Patients admitted to Department of Surgery with Ultrasonography proven diagnosis of gallstone
disease and consenting to be the part of the study.

ExclusionCriteria

e  Patients not willing to be a part of thestudy
e  Patients suffering from any other comorbidities

OBSERVATIONSAND RESULTS

Our study included 100 cases and 100 controls. The metabolic syndrome score was calculatedafter obtaining individual

values of Fasting blood glucose , HDL Cholesterol , Triglycerides , Waist Circumferenceand Blood Pressure for all the

candidates and calculating the score according to the defined criteria. The observations are as:

The mean age of the cases included in the study was 47.47+15.089 with Standard error mean of 1.509.

Themeanageofthecontrolsincludedinthestudy was 43.58+13.887 with a Standard error mean of 1.389.

The mean Fasting Blood Glucose levels in cases came out to be 96.27+28.374 with a

Standarderrormeanof2.837.ThemeanFastingBlood

Glucose levels in controls were 90.64+23.623with a Standard error mean of 2.362.

The mean HDL Cholesterol in cases was 45.88+11.369 with a standard error mean of 1.137 and in controls was

50.66+10.973 with a standard error mean of 1.097.

The mean of Triglycerides in cases was 155.04+79.459 with a standard error meanof 7.946 and in controls was 132.48

+59.061 with a standard error mean of 5.906.

The mean of Waist circumference in cases was 81.51+8.486 with a standard error mean of 0.849 and in controls was

80.84+7.081 with a standard error mean of 0.708.

The mean value of BMI for cases was22.94+3.714withastandarderrormeanof0.371 anddiastolicBPforcases was
127.08+£15.022 (SEM=1.502)  and for controls was 22.93+4.048 with a standard error mean of 0.405.

Themeanofsystolicand81.09+9.820 (SEM=0.982) respectively. Themean systolic and diastolic BP for controls was

125.37+14.515(SEM=1.451)and79.90+8.964(SEM=0.896) respectively
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Tablel

[t-testforEqualityofMeans
Sig.(2-tailed) |MeanDifference [Std.ErrorDifference
FBG Equalvariancesassumed 129 -5.630 3.692
Equalvariancesnotassumed 129 -5.630 3.692
[HDLCHOLESTEROL Equalvariancesassumed .003 4.780 1.580
Equalvariancesnotassumed .003 4.780 1.580
TRIGLYCERIDES Equalvariancesassumed 024 -22.560 9.900
Equalvariancesnotassumed 024 -22.560 9.900
WAIST Equalvariancesassumed 545 -.670 1.105
ICIRCUMFERENCE(  Equalvariancesnotassumed .545 -.670 1.105
|BMI Equalvariancesassumed .980 -.014 .549
Equalvariancesnotassumed .980 -.014 .549
|BP SYSTOLIC Equalvariancesassumed 414 -1.710 2.089
Equalvariancesnotassumed Al4 -1.710 2.089
|BP DIASTOLIC Equalvariancesassumed 372 -1.190 1.330
Equalvariancesnotassumed 372 -1.190 1.330
t-Testwasusedtodrawacomparisonbetweencasesandcontrols
Table2
Jt-testforEqualityofMeans
|95%ConfidenceIntervaloftheDifference
[Lower Upper
FBG Equalvariancesassumed -12.911 1.651
Equalvariancesnotassumed -12.912 1.652
[HDLCHOLESTEROL  Equalvariancesassumed 1.664 7.896
Equalvariancesnotassumed 1.664 7.896
TRIGLYCERIDES Equalvariancesassumed -42.084 -3.036
Equalvariancesnotassumed -42.094 -3.026
WAISTCIRCUMFERENCEEqualvariancesassumed -2.849 1.509
[Equalvariancesnotassumed -2.850 1.510
|BMI Equalvariancesassumed -1.097 1.070
Equalvariancesnotassumed -1.097 1.070
|BP SYSTOLIC Equalvariancesassumed -5.829 2.409
Equalvariancesnotassumed -5.829 2.409
|BP DIASTOLIC Equalvariancesassumed -3.812 1.432
Equalvariancesnotassumed -3.812 1.432
DISCUSSION

Epidemiological transition in the prevalence of diseases is taking place worldwide and with regional variations. The shift
is driven by nutritional, demographic, socioeconomic, industrialization, urbanization and associated changes in lifestyle.
In developing countries, communicable diseases continue to be a major cause of death, but non communicable diseases
related to inactivity and obesity are also on therise and projected to increase substantially overthe next two decades.?
Females are more commonly affected by gallstone diseases.3°Our study also supports this fact. In our study, out of the
cases studied 82% of the subjects were females and 12% were males. Thisis consistent with another study conducted
between 2012 and 2014 in India.®® However, according to some studies, gender as a risk factor
forcholelithiasisstillremainscontroversial.While themajorityofstudiesconductedintheWesthave concluded that women are
more likely to develop cholelithiasis than men333*, studies among Asian patients have failed to identify a gender-related
difference. 3¢

Estrogen is the main factor responsible for the difference between males and females in terms of Gall stone formation.
One study showed that exogenous estrogens, administered either transdermally or orally, affect physiological markers in
a pattern that favors GB stone formation.®’

Our study concluded that Metabolic Syndrome is foundin27%ofthecasessufferingfromgallstone disease. This is
consistent with earlier studies conducted in 2009 27and 2012 %,

The most strongly associated factor with Metabolic Syndrome was found out to be lowered serum HDL Cholesterol
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followed by Waist circumference, Triglycerides, Blood pressure and Fasting blood glucose. 51out of 100 cases (51%)
showed a loweredserum HDL Cholesterol level( HDL<40 mg/dl in males , HDL<50 mg/dl in females or ontreatment) .
29 out of 100 controls (29%)showed lowered serum HDL Cholesterol.

A study from Korea demonstrated lower levels of HDL cholesterol in patients with gallstone disease (Kim et al., 2011) .
Another cross-sectional study from Mexico City described the influence of low HDL cholesterol (OR = 2.32) on
developing gallstone disease (Mendez-Sanchez et al., 2005). In our study, we found that 43% of the patientshad waist
circumference greater than the cut off value for diagnosis of metabolic syndrome (men>90cms, women>80cms).43 cases
out of 100 (43%) and 37 controls out of 100 (37%) had an increased waist circumference. Not much of a difference was
seen in this factor when comparing cases and controls. Chung-Jyi Tsai et al. (2004) found out that both a higher waist-to-
hip ratio and a higher waist circumference were significantly associated with a higher risk of symptomatic gallstone
disease in men. The results of our study as far as waist circumference is concerned are not consistent with the previous
studies. This may be due to the small sample size and subjectsrestricted to a particular department (Surgery) of the
hospital.

Obesity and insulin resistance is often associated with higher triglyceride level in the blood. This may be due to
cholesterol supersaturated bile and diminished gallbladder motility seen with hypertriglyceridemia which contributes to
the formation of gallstone.

Outof100cases,33(33%)hadraisedtriglycerides (=150 mg/dl). This is supported by a study conducted in 2012 in Imphal.
If the bile is supersaturated with cholesterol, this may leads to phase separation of cholesterol crystals which is
considered the key event in formation of cholesterol gallstone.*

13controlsoutof100reportedraisedtriglycerides (13%). This clearly shows that raised triglyceride levels is an important
indicator of gallstonedisease . High blood pressure (>130/85 mmHg or on treatment) was observed among 31% of cases
in our study. This fact is supported by a study from Taiwan which proved that cholelithiasis in Asian obese patients is
significantly associated with increased diastolic blood pressure and blood pressure more than 130/85 mmHg was
significantly associated with a higher risk of cholesterol gallstone (Liewet al., 2007). More studies are required to
elucidate the mechanisms behind the relationship between blood pressure and gallstone disease. 30 out of 100
(30%)controls reported high BP values.

Increased Fasting blood glucose values were observed in 21% of cases and 16% of controls. This is inconsistent with the
previous studies which indicated that diabetes mellitus was a risk factor for gallstone disease (Nakeebet al., 2006; Ruhl
and Everhart, 2000; Nervi etal.,2006).

Impaired fasting blood sugar is the leastcommonly associated component of metabolic syndrome in the present study.
This maybe due to the inhibition of bile secretion from the liver by hyperglycemia which also disturbs gallbladder
contraction and mobility (Nervi et al., 2006) Hyperinsulinemia is considered to be a common factor linking cholesterol
gallstone disease, diabetes mellitus and obesity (Nervi et al., 2006). Previous studies showed that Insulin resistance
predisposes to cholesterol gallstone formation (Ruhl and Everhart, 2000; Nervi et al., 2006).

CONCLUSION
Metabolic Syndrome can be considered to be associated with Gallstone disease and can be used as a predictor of
Gallstone disease. It can be used as a screening tool.
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