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Abstract

Because of its complex pathogenesis and scarcity of approved therapies,
non-alcoholic fatty liver disease is considered as one of the major challenge
before mankind. Literature suggests that non-alcoholic fatty liver disease will
replace Hepatitis C as a major form of chronic liver disease in adults and children
over the next decade thus becoming the major cause of liver transplantation.

Aim: To assess anthropometric, biochemical parameters and correlates of
ultrasound-diagnosed non-alcoholic fatty liver disease patients.

Material and methods: For this study a total of 182 subjects were
selected from the department of Radiodiagnosis and Imaging, SKIMS medical
college, Bemina, Srinagar, Jammu and Kashmir, India. Control group consisted
of 91 age and sex matched subjects (mean age 51.69 + 13.97 years) whereas
case group consisted of 91 subjects (mean age 50.72 + 12.13 years). Ultrasound
under standardized conditions was performed in all subjects and the grading
of non-alcoholic fatty liver disease was done in case group. Correlation of
anthropometric and biochemical parameters with the non-alcoholic fatty liver
disease was sought from the case group.

Results: Non-alcoholic fatty liver disease patients had significantly higher
body mass index [BMI (p<0.0001***)] and waist-to-hip ratio (p<0.003*%*),
fasting glucose levels (p<0.0001***) and triglycerides (p<0.0001%**).
Furthermore, a positive correlation between the waist (inches) and non-alcoholic
fatty liver disease was found.

Conclusion: Our findings further support that patients with signs of
metabolic syndrome are at increased risk to develop non-alcoholic fatty liver
disease. Furthermore abdominal obesity is an independent risk factor for non-
alcoholic fatty liver disease.

Key words: non-alcoholic fatty liver disease (NAFLD), body mass index
(BMI), abdominal obesity, waist, ultrasound

METABOJMUKAJIBIK CUHAPOM BEJII'VIEPI BAP EPECEK YHAILJIEPIE YJIBTPAJIBIBBIC APKbIJIbI JUAT'HO3
KOUBIIFAH AJIKOT'OJbCI3 MAMJIBI BAYBIP AYPYBIHBIH KOPPEJISITTAPBI (O3APA BAMTJIAHBICTAPBI)

H.H. Canpy', M. Bamup?, P.A. Bxar?, IIl.U. Cann?

'Coynenik quarHoctuka kadenpacer, Ilep-u-Kamvup Menurmaa FeITBIMIApBl HHCTHTYTHIHBIH MEMIIMHAIIBIK KoJLie/ki,, bemuna, Cpunarap, JHxammy sxone Kamvup, YHzaictan
2dusnanorus kadeapacsl, MemiexkeTtik Meanuunsa komwtemki, Cpunarap, [pxammy xone Kamvup, YHaictan

TYXbIPbIMOAMA

Kypaoeni natoreHesiHe xaHe eMaeyAiH bekiTinreH apicTepiHiH 6onmaybiHa 6arinaHbICTbl ankoronbCeia Mannbl 6ayblp aypybl agam3aTTbiH 6acTbl
npobnemManapsblHbIH 6ipi 6onbin caHanagbl. ©aebreTTep Keneci OHXbINAbIKTa ankoronbCia Mansbl 6aybip aypybl C renaTuTiHiH OpHbIH anafbl, OUTKEHI
epecekTep MeH 6ananapaa 6aybipablH CO3blnMarnbl aypyblHbIH, HETi3ri Typi 6onagbl, CoHAbIKTaH 6ayblp TpaHcMnaHTaunsCcbiHbIH Herisri cebebi 6onaabl

nen 6omkangbl.

MakcaTbl: yJ'Ipra,ClbIGbIC KeMeriMeH AuarHo3 KOMbIfiFaH ankoronbCia Mawsibl 6ayb|p aypybl 6ap HaykacTapga aHTPONMOMETPUATbIK, 6roxumm-

ANbIK KBPCETKILUTEP MeH koppenaTTapabl 6aranay.

Matepuanpap meH agictep: Ocbl 3epTTeyai Xypridy ywiH MeguumHanblk FbinbIMAap MHCTUTYTbIHbIH Lepu-Kawmup, bBemuHa, CpuHarap,

[xammy xoHe Kawmup, YHaictaH, MeguumHanblk KonnempkaiH ceynenik AuarHocTvKa eHe KeckiHgeme kadpenpacbiHbiH 6apnbifbl 182 cybbekTici
ipiktenai. bakpinay TobblHa ackl MeH XbIHbICbl GolbIHIWa TaHganFaH 91 cybbekT Kipai (opTawa xacbkl 51,69 + 13.97 xac), kaparanay TobbiHa 91
cybbekT Kipai (opTawa xackl 50,72 + 12.13 xac). bapnblk cyobekTinepre ynstpagblObICTbIK 3epTTey XKYprisingi, ankoronscia Mannsl 6aybip aypybl
bakpinay TobbiHAa H6aranaHabl.

Journal of Clinical Medicine of Kazakhstan: Volume 1, Number 55, Issue 2020

17



HaTuxenep: ankoronbciz mavnbl 6ayblp aypybl 6ap HaykacTapaa AeHe canMarbiHbiH MHAEKCI anTapnbikTan orapbinaraH [MMT (p <0.0001
***)] xaHe Gen-xambac uHaekci (p <0.003 **), aw KapblHFa KaHAarbl rmoko3a AeHreri (p <0.0001) ***) xeHe Tpurnuuepuarep (p <0.0001 ***). Co-
HbIMEH kaTtap, 6en (4NM) xaHe ankoronbeia Mannbl 6aybip aypynapbl apacbiHAa OH KOppensums aHblkTangpl.

KopbITbiHAbI: Bi3giH HaTwxkenepimia metabonukanblk cuHgpom Genrinepi 6ap nauneHTTepdiH ankoronbCi3 Mannbl 6ayblp aypybliHbIH Aamy
KayniHiH ofapblnanTblHbIH pacTanabl. COHbIMEH KaTap, iLUTiH CeMi3Airi ankoronbcia Mawnbl 6aybip aypyblHbIH AaMYbIHbIH TOYernci3 dakTopbl 60nbIn
Tabbinagpl.

Heri3ri cesngep: ankoronbcia 6aybip aypybl, AeHE canmarbiHbIH UHAEKCI, il cemisiri, 6en, ynsTpaabiobic

KOPPEJISIThI HEAJIKOTOJIbHOM )KUPOBOM BOJIE3HU MMEYEHU, IMATHOCTHPOBAHHOM YJIBTPA3BYKOM Y
B3POCJIBIX UHAYCOB C IPUBHAKAMMU METABOJIMYECKOI'O CUHAPOMA

HU.H. Caapy', M. bBamup?, P.A. bxar?, lII.U. Caun?

'Kadenpa myueBoii JuarHOCTHKH, MeIMIMHCKNI KOJUIEIK MHCTUTYTa MeauiuHcKkuX Hayk Llep-u-Kammup, bemuna, Cpunarap, [xammy n Kamvnp, Maans

?Kadenpa dusuosnornu, [ocyrapcTBeHHbIH MEIMIMHCKHI Kosuteuk, Cpunarap, [pxammy n Kammup, Maaus

PE3IOME

B cuny cBoero cnoxHoro natoreHesa u Adeduumnta ofobpeHHbIX METOAOB NMEYeHUs, HeankoronbHas Xuposas bonesHb NeveHn cunTaeTcs
O[HOWM M3 OCHOBHbIX Mpobnem, cToAWwMX nepes uYenosedyecTBoM. JlTepaTypa npeanonaraet, 4To B Gnvkallee AecATUneTMe HeankoronbHas
XupoBasi 6bonesHb neveHu 3ameT MecTo renatnta C, Kak OCHOBHOM (HOPMbl XPOHNYECKOro 3aboneBaHns NeYeHn y B3pOoCnbiX U AeTen, U Takum
06pa3om CTaHeT OCHOBHOW MPUYMHON TPaHCMMaHTaLMN NEeYEHN.

Llenb: OueHnTb aHTponoMeTpuyeckme, Groxmmmyeckvie napaMmeTpbl U KOPPenaThbl y NaLMeHTOB C HearnkorosibHOM X1POBOW GONE3HbLI0 NeYeHy,
[MarHoOCTUPOBaHHOW C MOMOLLbIO YrbTpa3Byka.

MaTtepuan n metoabl: [Insa HacTosLLero nccrnefoBaHus 6bino otobpaHo Beero 182 cybbekTa kadeapb! y4eBon ANarHOCTUKY U BU3yanuaawuuu,
MeOnumHcKMIn Konnemk UHCTUTYTa MeauumuHekmx Hayk Lep-u-Kawmup, Bemuna, CpuHarap, Oxammy n Kawmup, NHauns. KoHTponbHas rpynna
cocTtosina n3 91 cybvekTa, nogobpaHHbIX MO BO3pacTy W nony (cpedHui Bo3pacT coctaBun 51.69 + 13.97 nert), rpynna HabniogeHns Takke
Bkntovana 91 cybbekT (cpenHuii BospacT coctaBun 50.72 + 12.13 net). [Ina Bcex cyObekTOB NMpPOBEAEHO YNbTPa3ByKOBOE MCCRefoBaHWe npu
CTaHAapTHbIX YCNOBUSIX U B rpynne HabniogeHusa Gbina npoBefeHa OLeHKa HeankoronbHowW Xuposol 6onesHn nedenun. MNpoBefeHa koppensums

aHTPOMOMETPUYECKUX U BMOXMMUYECKNX NOKa3aTenemn HeankoronbHOM XXMpoBor 6onesHu nedyeHu B rpynne HabnogeHus.

PesynbraTtbl: Y nauveHToB C HeamnKoronbHOW XUPOBOW Gone3Hbio neyveHn Obin 3HauynMTenbHO Gonee BbICOKMI uHAeKc Maccel Tena [MMT
(p<0.0001***)] n nHpekc Tanuns-6eapo (p<0.003**), ypoBHM cogepKaHus rnioko3bl B KpoBu HaTowak (p<0.0001***) n Tpurnuuepnaos (p<0.0001***).
Kpome Toro, 6bina obHapyxeHa NonoxuTenbHas Koppensuns Mexay Tanuen (Go1iMbl) U HeanKororibHOW XMPOBOW B60Ne3HbI0 NeYeHu.

3akntoyeHue: Hawu pesynbrathl Takke MOATBEPXKAANOT, YTO y MaLMEHTOB C MNpu3HakamMyM MeTabonuMyeckoro CUHAPOMa MOBbILIEH PUCK
pa3BUTUSI HEANKOrOSIbHOM XXNPOBOKN 6one3Hn neveHn. Kpome Toro, abaoMmHanbHOEe OXXMpeHUE SIBMSETCS He3aBUCMMbIM (DAaKTOPOM pucka pasBUTUSE

HearKorornbHOW X1poBoW 6onesHy neyeHu.

KnioueBble crnoBa: HeankorornbHas Xuposas 6one3Hb NeyYeHn, MHAEKC Macchl Tena, abgoMuHanbHoe OXUpeHune, Tanud, ynbrpasByk

Introduction

Non alcoholic fatty liver disease (NAFLD) is an umbrella
term that covers a range of liver diseases from steatosis,
nonalcoholic steatohepatitis (NASH) and liver cirrhosis [1].
According to the American Association of Liver Diseases,
NAFLD is defined as an accumulation of fat in the liver
exceeding 5% to 10% by weight [1]. NAFLD is the commonest
cause of liver disease in Western countries. Literature suggests
that NAFLD affects 25% of the population globally with a range
of 13.5% in Africans and 31.8% in the Middle-East [2]. It has
been seen that obesity and Type 2 diabetes mellitus are strongly
linked with NAFLD. Moreover NAFLD has a prevalence of
approximately 70% in obese people who have Type 2 diabetes
mellitus (DM) [3]. With the increasing prevalence of obesity
and metabolic syndrome, non-alcoholic fatty liver disease
(NAFLD) would be the leading indication for liver transplant
[4,5,6]. Studies have shown that subjects who have abdominal
obesity and other features of metabolic syndrome such as
hyperglycemia, hypertriglyceridemia and hypertension are at
a heightened risk of having NAFLD as well as cardiovascular
disease [7,8]. NAFLD is surfacing as a significant cause of liver
disease in India. Literature suggests that prevalence of NAFLD
in around 9% to 32% of general population in India with higher
prevalence in those with obesity, diabetes or prediabetes. Nearly
half of Indian patients with NAFLD have evidence of full-blown
metabolic syndrome [9].

NAFLD has been seen to occur at all ages including
childhood though its prevalence increases with age [10,11].
Changes associated with urbanization such as sedentary life
style, fat rich diet, and a higher inherited tendency for diabetes
mellitus makes Indians more prone to NAFLD [12]. It has been
observed that Type 2 DM is a major risk factor for presence
and severity of NAFLD [13]. Most patients with NAFLD are

initially asymptomatic and are diagnosed due to an incidental
detection of fatty liver on ultrasonography [9].

Ultrasound is a non-invasive and readily available tool that
has a significant role in diagnosing NAFLD [14]. On ultrasound,
bright hepatic echoes, increased hepatorenal echogenicity and
vascular blurring of portal or hepatic vein have been classified
as unique sonographic features of NAFLD [14].

The aim of this study was sonographic evaluation of those
subjects, for possible NAFLD, who had features of metabolic
syndrome and to see the correlation of NAFLD with abdominal
obesity.

Material and methods

This observational study was conducted in the Department
of Radioganosis and Imaging, SKIMS, Bemina, Srinagar, J&K,
India in collaboration with the Department of Physiology,
Government Medical College, Srinagar, J&K, India. This study
was begun after obtaining clearance from the Institutional
Ethical Committee. A total of 180 subjects consisting of 90
ultrasound diagnosed NAFLD, adults aged (50.72 + 12.13) and
90 healthy adult controls aged (51.69 + 13.97) were worked up
for this study from the Department of Radiodiagnosis, SKIMS,
Bemina. Anthropometric measurements and biochemical tests
were done in the Outpatient Department of SKIMS Medical
College, Bemina.

Exclusion criteria:

Subjects having history of any chronic liver disease, history
of alcohol consumption, malignancies, those receiving any form
of chemotherapy were excluded from this study. Subjects on
medications known to cause hepatic steatosis (such as estrogens,
corticosteroids, amiodarone and valproate).

Datawas sent to the Department of Physiology, Government
Medical College, Srinagar for further evaluation and analysis.

18
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Procedure

Anthropometric measurements such as body mass index
(BMI), waist (in inches), hips (in inches) and waist/hip ratio
was sought from all the subjects. Biochemical tests such as
fasting blood sugar, serum triglycerides levels were done in all
participants. Those subjects who had elevated fasting blood sugar
and triglycerides were subjected to further evaluation by high
end ultrasound [(Siemen Acusson,x-300), Siemens, Erlangen,
Germany] using a 3-5 MHz transducer for detection of possible
NAFLD. Healthy controls who had normal levels of triglycerides
and fasting blood sugar were also evaluated by ultrasound to
compare the sonographic features. All the participants were
made to lie supine and ultrasound evaluation for NAFLD was
done. In patients with sonographic features of NAFLD such as
increased hepatic echogenicity, poor echo penetration into the
deep portion of the liver and poor visualization of hepatic blood
vessel structures in the liver were looked for. Liver was said to
be normal if there was homogenous texture and was minimally
hyperechoic or isoechoic when compared with the normal renal
cortex.

Severity of NAFLD was graded using five-point scale, as
follows: normal (grade 0), mild (grade 1), moderate (grade 2)
and severe (grade 3) [15].

The data was further evaluated and analyzed in the
Department of Physiology, Government Medical College,
Srinagar by statistical software Graph-pad version 6, Graphpad
software inc, California, USA. Normality test was done using
D’Agostino Pearson test. Data was compared using Paired T-test.
P value < 0.05 was considered to be significant. Pearson’s rank
coefficient of correlation/ Spearman’s coefficient of correlation
was used wherever necessary. P value of < 0.05 was taken as
significant.

Results

Data obtained from all the 180 participants was analyzed.
Case group consisted of adults aged (50.72 + 12.13) years
whereas the control group comprised of adults aged (51.69 =
13.97) years. Anthropometric measurements (such as age, BMI,
waist/hip ratio) and biochemical parameters (i.e. fasting blood
glucose, triglycerides) of both the groups were compared as
shown in Table 1. There was no statistically significant difference
in age between the two groups. Data was expressed in terms
of mean + SD. It was observed that the BMI of the case group
(29.62 £ 5.09 kg/m?) as compared to the control group (23.06
+ 2.27 kg/m?) was very significantly higher (p <0.0001***) as
shown in Table 1.

Table 1 Comparison of various anthropometric and biochemical parameters between control and case group

Parameters Control group (N=90) Case group P value
(N=90)

Age (years) 51.69 + 13.97 50.72 £ 12.13 0.81

BMI (Kg/m?) 23.06 +2.27 29.62 +5.09 <0.0001***

Waist/ hip ratio 0.94 + 0.04 0.99+0.12 0.003**

Fasting blood sugar (gm/dl) 87.31+5.90 104.1 +29.80 <0.0001***

Triglycerides mg/dl 148.6 £ 1491 189.5 £ 37.90 <0.0001***

N: number of subjects; BMI: Body mass index; **Highly significant; ***Very highly significant.

Data is expressed as mean+ SD.

Waist/hip ratio of the case group (0.99 + 0.12) as compared
to the control group (0.94 + 0.04) was significantly higher
(p<0.003**) as shown in Table 1. Biochemical parameters such
as fasting blood glucose in case group (104.1 £ 29.80 gm/dl) as
compared to the control group (87.31 + 5.90 gm/dl) was very
significantly high (p<0.0001***) as shown in Table 1. Finally
triglycerides in case group (189.5 + 37.90) as compared to
the control group (148.6 £ 14.91) was very significantly high
(p<0.0001***), It was also observed that the grade of NAFLD
was positively correlated with waist (in inches) as shown in
Figure 1.
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Discussion

Ultrasound is a widely available, easy to perform and
less expensive technique for initial screening and evaluation in
subjects suspected of having NAFLD [15]. In this study it was
observed that BMI of case group was significantly higher than
the controls (p<0.0001***). Singh SP et al [16] in a study from
the coastal regions of India found that 39 (24.5%) of 159 healthy
attendants of patients had evidence of fatty liver on ultrasound
(males 27%, females 14%). Subjects who had fatty liver changes
on ultrasound had a higher BMI (mean 25.9 +4.2 kg/m?) than
those without changes (mean 22.1+3.3kg/m?). In another study,
Das K et al [17] found that the risk of NAFLD was highest in
those with BMI > 25 kg/m?. In our study we also observed that
subjects who had features of NAFLD on ultrasound had very
significantly higher BMI (29.62 + 5.09) than controls.

Central / abdominal obesity is highly prevalent in South-
East Asian region including India even when the BMI <25 kg/m?
[18]. Kim et al [19] in a study found that the waist circumference
was increased in those who had features of NAFLD. In another
study, Mona A et al [20] showed that fatty liver detected by
ultrasound was significantly higher in those who had higher
waist/hip ratio (P=0.001). We also observed in our study that
waist/hip ratio of ultrasound diagnosed NAFLD subjects was
highly significant (p= 0.003**) than controls.

At present NAFLD is regarded as one of the essential part
of metabolic syndrome which is characterized by increased waist
circumference, increased fasting glucose, increased triglycerides
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and hypertension. As defined by the adult treatment panel 111
(ATP III) metabolic syndrome is defined by presence of at
least 3 of the 5 criteria which includes obesity, hyperglycemia,
increased BMI, hypertriglyceridemia and hypertension [9]. A
study by Mona A et al [20], in which there were 18 participants,
showed that the fasting glucose levels in ultrasound diagnosed
NAFLD subjects was significantly higher (p<0.05) as compared
to healthy controls. In a study by Duseja A et al they found that
35 out of 40 (88%) nonalcoholic patients with increased fasting
glucose had evidence NAFLD on ultrasound [13]. Our findings
are similar to the above mentioned studies. We observed that the
fasting blood glucose of subjects with sonographic features of
NAFLD was very significantly high (p<0.0001%**),

It is a well known fact that Insulin inhibits the production
of very low density lipoproteins (VLDL) from the liver. In fatty
liver disease, this action of insulin is compromised whereas
VLDL clearance remains unchanged. The overproduction of
VLDL results in increased triglycerides [21]. In a study by Nayak
NC ert al [22] high triglycerides were observed, being present
in 53% patients with NAFLD. Mona A et al [20], in a study
which included 55 participants out of which 39 had features of
NAFLD, observed significantly increased level of triglycerides
(p= 0.003) in subjects diagnosed with NAFLD. Gupte P et al
[23] in a study from Mumbai showed that 49 of 100 patients
with increased fasting blood sugar had evidence of fatty liver
on ultrasound. They further observed increased triglycerides in
subjects diagnosed with NAFLD.

References

There is plenty of literature to suggest that Asians have
more intra-abdominal adipose tissue than white Caucasians [9].
A study by Kirvoski G et al [24] demonstrated that the waist
circumference was strongly correlated with NAFLD. In another
study by Duseja A et al [9], in which 1168 subjects participated,
found that there was a strong correlation of waist circumference
with NAFLD. We observed that the waist circumference had
statistically significant positive correlation with the grade of
NAFLD which means that the possibility of NAFLD increases
with the increase in abdominal obesity.

Conclusion

In this study we observed that subjects who had
higher BMI, central/abdominal obesity, hyperglycemia and
hypertriglceridemia, which are essential components of
metabolic syndrome, had sonographic features of NAFLD.
Furthermore severity of NAFLD increased with the increase in
central obesity i.e. waist circumference. Thus we conclude that
the routine sonographic evaluation of patients with features of
metabolic syndrome is of paramount significance which may
help in early detection of NAFLD and increase quality of life in
these patients.
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