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Introduction:Diabetesmellitusisoneofthemostcommondiseasewithanesti
mateofaround Diabetes
400millionpopulationaffectedworldwide. Diabetesisadiseaseofcomplicati
ons,bothacute and chronic. There is a wide range of liver manifestations
associated  with Diabetes. Many  diabetic  patientshave

beendetectedwithfattyinfiltrationof liver,mainlymanifestedasNon-
alcoholic fatty liver disease (NAFLD).In India ,NAFLD is emerging as
an important cause of

liverdisease. NAFLDpatientswithDiabeteshasincreasedchanceofdevelopin
gcomplications of chronic liver disease including liver fibrosis.Toassess
hepatic fibrosis, liver biopsy is still
theonlyreliable“goldstandard”. However,thismethodisinvasiveandassociat
edwithpossible risks and complications, hence non-invasive imaging
methods like serum biomarkers, conventional ultrasound, ultrasound
elastography are beingused for assessment of liver stiffness
measurement(LSM).

Aims and Objectives: To studythepattern of significant liver fibrosis
in diabetes mellitus patients with non alcoholic fatty liver disease
usingtransient elastography. To determine the association of liver
stiffness by elastography with other factors in diabetes mellitus
patients.Tostudythecorrelationbetweennon-
invasivescoresofNAFLDandliverstiffnessmeasure in patients with non
alcoholic fatty liver disease usingtransient elastography.

Method:Cross sectional study was done in 108 patients with
Diabetes& Fatty liver visiting SreeGokulam medical college between
May 2021 & May 2022. Correlation was studied betweenliver stiffness
byelastographywith other riskfactors. Cohen’skappacoefficient was
used to find agreement between FIB4 Score, APRIScore,BARD Score
and fibroscanresults .

Result: 42%o0fmale
patients(18)and38%offemalepatientshadF3&F4liverstiffnesswhile 19
patients had F1 & F2 liver stiffness. The mean age of the study
population is 50.12 years. 79% of males and 61 % of females were
found to be obese. Out of obese patients,45 % had significant liver
stiffness. 95% of patients with F3/F4 stage of liver stiffness had
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elevated
HbA1c(n=41)whichshowedasignificantcorrelation(p<0.02).ASTelevati
onhadasignificant correlation with significant fibrosis (p<0.05) .55% of

elevated AST cases had F3/F4
liverstiffness.Cohen’skappacoefficientshowedsubstantialagreementbet
weenresultsofFibroscan and APRI,BARD&FIB-

4.Conclusion:Significantfibrosiswasdetectedmainlyinobesewithpoorgl
ycaemic control&dyslipidaemia. Elevated liver enzymesalso had a
significant correlation with significant fibrosis. Timely diagnosis of
NAFLD and intervention is essential to reduce the risk of liver disease
progressionespecially in diabetic patients.

Copy Right, 1JAR, 2023,. All rights reserved.

Introduction:-

Diabetesmellitusisoneofthemostcommondiseasewithanestimateofaround400 million populationaffected worldwide.
Non-alcoholic fatty liver disease (NAFLD) is a hepatic condition characterized by abnormal fat accumulation in liver
cells; histologicallyresemblingalcoholinducedliverdamage. NAFLDisthoughttoaffect~6—

50%oftheadultpopulation,dependentonthepopulationstudiedandthemethodof assessment 7'8.Epidemiological studies
suggest the prevalence of NAFLD to be around 9-32% in general Indian population, with a higher incidence amongst
overweight/obese and diabetic/ prediabetic patients. The TrivandrumNAFLD

cohortstudyshowed49.8%prevalenceoffattyliver,whichissignificantlyhigher thanthe global prevalence 0f25%. 9Non-
invasive alternatives include serum biomarkers, conventional ultrasound,
ultrasoundelastography, magneticresonanceelastography,andmagneticresonance- based fat quantitation techniques for
assessment of liver stiffnessmeasurement(LSM). Thefirst imaging modality used forthe screening of suspected NAFLD
in diabetic patientsand which can evaluate fatty liver is conventional
ultrasound.Butinordertocharacterizeliverfibrosis,ultrasoundelastographyseems apromisingnon-

invasivetool.15’16Mostvalidatednoninvasivemethodshaveshown good accuracy in diagnosing patients with a significant
degree of fibrosis ( fibrosis expanding beyond the portaltract)’’.Identification of significant fibrosis (>F2) has
beenregardedasanimportantindicatortodetectadvancestageofliverfibrosiswhich  is  clinically relevant.  Transient
elastography (TE) is probably the most widely used

noninvasivemethodinEuropeforassessingthedegreeofliverfibrosis(FibroScan)18 Transient elastography (Fibroscan®
Echosens, Paris, France)can help in quantitative assessment of liver fibrosis. Results are expressed in kilopascals (
kPa) Hence, this study is done to assess the presenceof significant liver fibrosis using Transient Elastography in a cross
section of our population as quantifying liver fibrosis in DM patients with NAFLD to determine prognosis and guide
treatment decisions is an important part of the clinical workup.

Method:-
Study Design:
Cross sectional Study

Study Setting:
Department of General Medicine, SreeGokulam Medical College and Research foundation.

Studypopulation

PatientswithDiabetesmellitusvisitingDepartmentofGeneralMedicine ,SreeGokulam Medical College and Research
Foundation between May 2021 and May 2022, who havebeen detected with Fatty liver in USG abdomenas a part of
investigation.

Inclusion Criteria:
1.Patients above the age of 18 years diagnosed as diabetic (with WHO criteria)2. USG abdomen showing fatty liver.
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Exclusioncriteria:

1.Patientswithchronicliverdiseaseofetiologyother than NAFLD. 2. Patients with history of hepatotoxic /steatogenicdrug
intake.3.Pregnancy.4.Historyofalcoholconsumption>20gminwomen&>30gminmen.5.Measurement failure or unreliable
measurements on TE6.Cardiac Failure NYHAIII& IV.5. Consent not given.

Sampling Technique:
Patients who match the inclusion and exclusion criteria andselected randomly during period of approximately one year,
form the study group.

Studyperiod:
Aperiodofl2months,startingfromMay2021toMay2022

Methodology:-

After approval from the Institutional ethics committee and obtaining informed written informed consent from each
patient, History, Physical examination, as per the proforma was done in all patients. Diabetes confirmed by
obtainingFastingandpostprandialbloodsugarandHbAlcandasperWHOcriteria. They were screened for fatty liver with
Ultrasound. Detailed history regarding duration of diabetes, history of drug intake , any other past illnesses weretaken.
History of microvascular &macrovascular complications noted.Those diabetic patients with fatty liver were taken in to
study group and assessed for non invasive score APRI, BARD score ,FIB-4 score & fibrosisof liver using Transient
Elastography(Fibroscan,Echosens,Paris,France). Tests includingBlood count, LFT,RFT, Lipid profile, were done in all
the patients.

Study Variables:

Age, sex, Dyslipidemia, BMI, Duration of DM, Haemoglobin, Fasting Blood glucose,Post Prandial Blood Glucose,
HBA1C , Lipid profile, LFT & RFT parameters,findings in Ultrasound and transientElastography liver stiffness(in
Kpa).

Dataanalysis:
Aftercollectingthedata,todeterminetheassociationbetween liver stiffness by elastography with other factors of T2DM,
chisquare test was used.The necessary statistical tables constructed along with charts and diagrams.Pearson's correlation
coefficient/ Cohen’s kappa correlation coefficient used to find strength of agreement between FIB4
Score,APRIScore,BARD Score andfibroscanresults.QuantitativedataexpressedasMean+SDandQualitativedata expressed
in percentage.

Results:-
108 patients, 65 females (60.2%) and 43 males (39.8%)were included.Fibro scan was done in all patients to assess
significant liver fibrosis (>8kPa). 42% of male

patients(18)and38%offemalepatientshadF3&F4liverstiffnesswhile19patients had F1 & F2 liver stiffness.Correlation was
not significanthere.(p value=0.817)

Table:- Significantfibrosisassessment byTransientElastography.

Male (%0) Female
Fibrosis (%)
FO 30 48
F1 &F2 28 14
(5.6kPa-8kPa)
F3&F4 42 38
(morethan 8kPa)
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Figure:- DLPprofilewithsignificantfibrosis.

Liver Fitirosis by Transtent Elastography
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HypertensionProfile
43patientshadhypertension(39.8%).39.5%ofpatientshadsignificantfibrosisand hypertension.
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DyslipidaemiaProfile

Dyslipidaemia was found in 82%of patients and 42% ofdyslipidaemic patients detected with significant fibrosis. Lipid
profile showed TGs > 150mg/dL in 57 patients(m=30,f=27)with250f
themdetectedforsignificantfibrosis.(44%).HDL<40mg/dLwasfoundinonly23%ofcases(n=25)but48%ofsuchcaseshad>F2
stage of liver stiffness. Correlation between dyslipidemia and fibrosis was found to be not significant(p value=0.078)
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DL Pprofilewithsignificantfibrosis.

Lipidprofile mean SD
TotalCholesterol 209.8 49.
26
Triglycerides 170.6 76.
62
LDL 133.9 40.
34
HDL 46.12 9.2
0

BMIwasassessedinallpatients.79%ofmalesand61% offemaleswerefoundtobeobese. Out of obese patients,45 % had
significant liver stiffness.
Table7.BMIprofile

Significant Fibrosis

BMI Patients

BMI<18.5 12 0
BMI118.5-25 22 8
BMI>25 74 35

BMI vs Significant Fibrosis

§ Patients @ Significant Fidrosis

No: of pativnts

BMI <16.5 BMI 18.5-25 BMI >25

Glycaemiccontrol

HbAlcwasassessedinthestudygroupforglycaemiccontrol.MeanvalueofHbAlc was 8.6 . Values above 6.4 was noted in
95 patients which constituted 88% of the studygroup.95%ofpatientswithF3/F4stage ofliverstiffnesshadelevatedHbAlc
(n=41)whichshoweda significantcorrelation(p<0.02).FBS>126mg/dL wasfound in 66.7% of patients (n=72) and 43%
(n=31) of them had liver fibrosis.
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CorrelationbetweenHbAlCandSignificantFibrosis

Fibrosis Fibrosis Chi-square
HbA1C absent(n) present (n)
Normal Elevated 13 2 (4.7) pvalue:<0.02
54 41(95.3)
FBS profile.
FBS <100 mg/dL 22 4
FBS 100-126mg/dL 14 8

Liver enzymes

Liver enzymes were studied in the group to assess whether elevation in enzyme profile is a risk factor for liver fibrosis.
Even though fatty liver was an inclusion criteria, elevation of ALP was not noticed. But, AST & ALT were elevated in
45% &30%ofpatientsrespectively.Also,ASTelevationhadasignificantcorrelationwith significant fibrosis (p<0.05) .55%
of elevated AST cases had F3/F4 liver stiffness.

Table:- CorrelationbetweenASTandSignificantFibrosis.

Fibrosis Fibrosis present(n) Chi-square
AST absent(n)
Normal 59 16
pvalue:<0.05
Elevated 22 27

NonInvasivescores

Number ofsignificant fibrosis casesdetected by Fibroscan was studied in relation to the results from noninvasive scores
like APRI score, FIB-4 score and BARD score to find the
strengthofagreementbetweentheseresults. Cohen’skappacoefficientwas usedand found substantial agreement between
Fibroscan and all 3 non invasive scores

% of agreement vs Fibroscan Score
100

% of agreomont
3

APRI Fie-4 BARD

Non invasive scores
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Discussion:-

Increasing prevalence of diabetes mellitus, and associated fatty liver changes (NAFLD) has become a major cause for
significant liver fibrosis. Alagesan et al, showed a prevalence of 55%amongmalesand39%amongfemales with Diabetes
and NAFLD forliver stiffness. In our study, significant fibrosis (>8kPa) was found in 42% of males and 38% among
females who had both Diabetes and NAFLD. Yen YH et al observedelevated BMI as an independent risk factor
associatedwithclinicallyrelevantfibrosisinpatientswithDMandNAFLD. Our study also foundthat significant fibrosis
increased withincreased BMI. Elevated glucose and hyperinsulinemia are among the potential biological factors
affectingliver fibrosis progression.Watt GP et alstatedthat elevated HbAlc is an importanttriggering point forscreening
of hepatic fibrosis.Present study corroboratesthefindingsofprevioussimilarstudieswithhighHbAlcvalueshaving
significantcorrelation(p<0.001) with increase in liver stiffness.43% of cases with
HbA1c>6.4hadsignificantfibrosisinthestudygroup.Mikolasevicetal&Lallukka S et al have found that liver enzymes, are
associated with liver fibrosis.Elevations inASThasalsobeen associatedwithadvanced fibrosisdueto delayed
clearanceofASTthanAL Tandassociatedmitochondrialinjury.SanyalDetalfoundthatcaseswithNAFLDhadsignificantlyhigh
erALT,ASTthanthosewithout NAFLD.Current study also points out that liver enzymes especially ASThas
significantcorrelation(p<0.05)with increase inliver stiffness. Mendez et al stated that systemichypertension and
dyslipidemia significantly increased the risk for
advancedliverfibrosisespeciallywhenpatientswereolderandhavelowerlevelsof platelet count and albumin. Our study also
found a strong association with 86% of significant fibrosis cases having dyslipidemia but only 39% had systemic
hypertension.Also, platelet count and albumin levels were not on the lower side as found in the reviewed study. Lin H et
al identifieda U-shaped relationship between
theurealevelandliverfibrosisespeciallyinpatientswithChronicLiverDiseaseand found low urea level as a potential marker
and predictor for advanced liver disease. But, our study group had no reported cases of low urea and hence could not
corroborate with result of referred study. Liver fibrosis assessment has nowadays almost entirely been performed by
noninvasive methods like transient elastography (TE), or biochemical markers and scoring systems, such as the APRI
score, BARD score, FIB-4 score etc. The main advantage of these scores is availabilityat a low
costandsimpletouse.However, TEisnotwidelyavailableandcostly,whileAPRI and other scores have been used reliably.
Based on evidence collected from systematicreview,theWHOguidelinesrecommendedFibroScanandAPRIasmost
usefultestsfortheassessmentoffibrosisinresource-limitedareas.RungtaS,Kumari S, Verma K, et al. did a comparative
analysis of these scoreswith fibroscan measurement , found that APRI and FIB-4 are significantly able to assess liver
stiffness. We also studied the correlation between these noninvasive scores and
fibroscanassessmentandfoundsignificantlevelofagreement.Finally,limitationsof ~ thisstudyneedmentionsuchasthecross-
sectionaldesignwhichavoidsacausaland temporal relationship between Liver stiffness progression and associated
variables. Also,studygrouphadonlyasmallnumberofpatientswithsignificantfibrosiswhich indicates the necessity of
conducting a prospective study in a larger sample population.

Conclusion:-

SignificantfibrosiswasassessedinDiabeticpatientswithNAFLDandwasdetected
mainlyinthosewhohadobesity,poorglycaemiccontrol, &dyslipidaemia.Elevated liver enzymesalso had a significant
correlation with development of significant fibrosis.Liver stiffness assessment can be effectively done using Transient
Elastography scan eliminating the need for liver biopsy. Non invasive scores like APRI score, BARD score & FIB-4
score has substantialstrength of agreement with Fibroscan results in assessing significant Fibrosis.

Reference:-

1. World Health Organization. Fact sheet about Diabetes
https://www.who.int/health-topics/diabetes#tab=tab_1

2. Dian J. Chiang, Michele T. Pritchard, and Laura E. Nagy,Obesity, diabetes mellitus, and liver fibrosis.Am J
PhysiolGastrointest Liver Physiol. 2011 May; 300(5): G697-G702

3. Nita Gandhi Forouhi, Nicholas J. Wareham. Epidemiology
ofdiabetes.https://www.sciencedirect.com/journal/medicine/vol/38/issue/1

4. Cohen JC, Horton JD, Hobbs HH. Human fatty liver disease: old questions and new insights. Science.
2011;332(6037):1519-23.

5. Ratziu V, Bellentani S, Cortez-Pinto H, Day C, Marchesini .A position statement on NAFLD/NASH based on the
EASL 2009 special conference. G.J Hepatol. 2010 Aug; 53(2):372-84.

6. Adams LA, Scott Harmsen JL, Charatcharoenwitthaya P, Enders FB,
TherneauT,AnguloP.Nonalcoholicfattyliverdiseaseincreasesriskofdeathamong
patientswithdiabetes:acommunity-basedcohortstudy. AmJGastroenterol. 2010;105(7):1567-1573.

834


http://www.who.int/health-topics/diabetes#tab%3Dtab_1
https://www.sciencedirect.com/science/article/pii/S1357303910002082
https://www.sciencedirect.com/science/article/pii/S1357303910002082
https://www.sciencedirect.com/science/article/pii/S1357303910002082
https://www.sciencedirect.com/science/article/pii/S1357303910002082
http://www.sciencedirect.com/journal/medicine/vol/38/issue/1

ISSN: 2320-5407 Int. J. Adv. Res. 11(09), 828-835

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.
27.

28.

29.

30.
3L

32.

33.

34.

Nascimbeni F, Pais R, BellentaniS,et al. From NAFLD in clinical practice to answers from guidelines. J
Hepatol. 2013;59(4):859-71

Bril F, Cusi K. Management of nonalcoholic fatty liver disease in patients with type 2 diabetes: a call to action.
Diabetes Care. 2017;40(3):419-30

ChalmersJ,BanL,Leena KB, et al. Cohort profile: the Trivandrum non- alcoholic fatty liver  disease
(NAFLD) cohortBMJOpen 2019;9:e027244. doi: 10.1136/bmjopen-2018-027244

Dyson  JK, Anstee  QM, McPherson S. Non-alcoholic ~ fatty  liver  disease: a
practicalapproachtodiagnosisandstaging.FrontlineGastroenterol.2014;5(3):211- 8.

European  Association  for  the  Study of the  Liver, European  Association  for
theStudyofDiabetes,EuropeanAssociationfortheStudyofObesity. EASL-EASD-  EASO  clinical  practice
guidelines for the management of non-alcoholic fatty liver disease. J Hepatol. 2016;64(6):1388-402
Yki-Jarvinen H. Non-alcoholic fatty liver disease as a cause and a consequence of metabolic syndrome. Lancet
Diabetes Endocrinol. 2014;2(11):901- 10.

Dai W, Ye L, Liu A, et al. Prevalence of nonalcoholic fatty liver disease in patients with type 2 diabetes
mellitus: a meta-analysis. Medicine (Baltimore). 2017;96(39):e8179.

Ballestri S, Zona S, Targher G, et al. Nonalcoholic fatty liver disease is associated with an almost twofold
increased risk of incident type 2 diabetes and metabolic syndrome. Evidence from a systematic review and
meta-analysis. J GastroenterolHepatol. 2016;31(5):936-44.

BruntEM.Nonalcoholicsteatohepatitis:definitionand pathology. SeminLiverDis. 2001;21(1):3-16.
SumidaY,NakajimaA,ItohY .Limitationsofliverbiopsyandnon-invasive diagnostic tests for the diagnosis of
nonalcoholic fatty liver disease /non alcoholicsteatohepatitis.\World Gastroenterol.2014;20(2):475-485.

Stella M. Martinez, Gonzalo Crespo, MiquelNavasa, Xavier Forns.Noninvasive assessment of liver
fibrosis. Hepatology, Vol 53, issue 1, Jan 2011

Sandrin L, Fourquet B, Hasquenoph JM, Yon S, Fournier C, Mal F, et al. Transient elastography: A new
noninvasive method for assessment of hepatic fibrosis. Ultrasound Med Biol 2003; 29: 1705-1713.

Alagesan et al .Assessment of liver involvement in type 2  diabetes  mellitus
usingfibroscan®andcorrelationwithriskfactors, InternationalJournalofAdvances in Medicine. Int J Adv Med.
2019 Jun;6(3):594-598

MacCracken J, Hoel D. From ants to analogues: Puzzles and promises in diabetes management. Postgrad Med.
1997;101:138-40. 143-5, 149-50.

Melissa Sattley. The History of Diabetes. From: http://diabeteshealth.com/read/2008/12/17/715/the-history-of-
diabetes/ Accessed: May 2013.

AhmedAM.Historyofdiabetesmellitus.SaudiMedJ.2002;23:373-8.

Sanders LJ. From Thebes to Toronto and the 21st century: an incredible journey. Diabetes Spectr. 2002;15:56—
60.

Tipton MC. Susruta of India, an unrecognized contributor to the history of exercise physiology. J Appl Physiol.
2008;108:1553-6.

Frank LL. Diabetes mellitus in the texts of old Hindu medicine (Charaka, Susruta, Vagbhata) Am J
Gastroenterol. 1957;27:76-95.

DobsonM.Experimentsandobservationsontheurineindiabetes.MedObs Inq. 1776;5:298-316.

Lakhtakia R. The history of diabetes mellitus. Sultan QaboosUniv Med J. 2013 Aug;13(3):368-70. doi:
10.12816/0003257.

Bottazzo GF, Florin-Christensen A  DD. Islet-cell antibodies in dibates mellitus  with
autoummnepolyendocrinedeficiencoes. Lancet. 1974;304:1279-83.

Himsworth HP. Diabetes mellitus: its differentiation into insulin-sensitive and insulin-insensitive types. 1936.
Int J Epidemiol. 2013;42(6):1594-8.

Sakula A. Paul Langerhans(1847-1888): a centenary tribute. J R Soc Med. 1988;81:414-5
SchaferE.Anintroductiontothe study ofthe endocrine glandsandinternal secretions. Palo Alto, California:
Stanford University; 1914. p. 84.p. 86.

Banting FG, Best CH, Collip JB, Campbell WR, Fletcher AA. Pancreatic extracts in the treatment of diabetes
mellitus: preliminary report. CMAJ. 1922;12:141-6.

International Diabetes Federation. IDF Diabetes Atlas. 9th ed. Brussels, Belgium: International Diabetes
Federation; 2019=pmcentrez&rendertype=abstract
InternationalDiabetesFederation.GlobalGuidelineforManagingOlder
PeoplewithType2Diabetes.Belgium:InternationalDiabetesFederation;2013:6-7.

835


http://diabeteshealth.com/read/2008/12/17/715/the-history-of-diabetes/
http://diabeteshealth.com/read/2008/12/17/715/the-history-of-diabetes/

