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SUMMARy
Introduction Familial Mediterranean fever (FMF) is a periodic febrile disease characterized by acute 
recurrent episodes of serositis. Liver disease is not considered a part of the spectrum of clinical 
manifestations of FMF.
Objective The purpose of this study was to characterize the nonalcoholic fatty liver disease (NAFLD) that 
could be associated with familial Mediterranean fever (FMF).
Methods Clinical findings and treatment information of the patients with FMF were obtained from 
outpatient files. Weight, height, hip and waist circumference, blood pressure, blood C-reactive protein 
(CRP), erythrocyte sedimentation rate (ESR), fibrinogen, glucose, low-density lipoprotein (LDL), high-
density lipoprotein (HDL), triglycerides (TG), creatinine, alanine aminotransferase (ALT), and insulin 
levels were determined in all subjects, and additionally liver ultrasonography was performed for signs 
of hepatosteatosis.
Results Fifty-two age and gender matched patients with FMF, and 30 healthy controls were included in 
the study. The prevalence of metabolic syndrome in the patient group was determined to be significantly 
higher in the patient group compared to the healthy group. When FMF patients with and without 
hepatosteatosis were compared, the prevalence of metabolic syndrome was determined to be 6 vs. 3, 
respectively (p<0.001). Eleven patients with FMF were found to have grade 1-2 hepatosteatosis, and only 
6 of healthy subjects had grade 1 hepatoseatosis (p=0.901).
Conclusion When compared with healthy controls, we found the prevalence of NAFLD was not increased 
in patients with FMF.
keywords: familial Mediterranean fever; nonalcoholic fatty liver diseases; metabolic syndrome

INTRODUCTION

FamilialMediterraneanfever(FMF)isanauto
somalrecessivediseasecharacterizedbyrecur
rentinflammatoryfebrileattacksofserosaland
synovialmembranes[1].Nostudyhasshown
associationbetweenFMFandnonamyloidliver
disease;howeverseveralcasereportshavesug
gestedsuchanassociation.Twocasesofrecur
rentacutecryptogenichepatitisweredescribed
inchildrenwithFMF.Inacasereport,gen
eralizedtriglyceridesstorageexaminationby
lightmicroscopyshowednoinflammationand
fibrosisinthepatient’sbiopsysample[2,3,4].
Inanothercaseseries,patientswithFMFand
cryptogeniccirrhosiswerereported[5].

Nonalcoholicfattyliverdisease(NAFLD)
encompassesawidespectrumofconditions
associatedwithexceedingaccumulationof
fatintheliverrangingfromsimplesteatosis
tosteatosisandsignsofhepatocellularinjury
andinflammation(nonalcoholicsteatohepati
tis–NASH),andtocirrhosis.Agrowingbody
ofevidencesupportsacentralroleofTNFα

andotherinflammatorycytokines(e.g.IL6)
intheprogressionfromfattylivertoNASH
[6].DuringtheFMFattackserumIL6levels
increase.IncreasedTNFalphalevelswerere
portedinFMFpatientswithorwithoutacute
attacks[7,8].

Weinvestigatedtheprevalenceofultraso
nography(USG)findingsandNAFLDinFMF
occurringinassociationwithchronicinflam
mation.

OBJECTIvE

Thepurposeofthisstudywastocharacterize
thenonalcoholicfattyliverdisease(NAFLD)
thatmaybeassociatedwithfamilialMediter
raneanfever(FMF).

METHODS

FiftytwopatientswithFMFand30healthy
subjectswereenrolledinthestudy.Thestudy
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involvedpatientsunderfollowupattheRheumatology
Outpatients’Clinic.Clinicalfindingsandtreatmentinfor
mationofthepatientswithFMFwereobtainedfromtheir
files.Thecontrolgroupincludedageandgendermatched
healthysubjects.

Allthesubjectscompletedaquestionnairethatin
cludedquestionsdetailingpastmedicalhistoryspecially
diabetes,hyperlipidemia,hypertension,liverdiseaseand
currentmedications.Thepatientswerescreenedforviral
(HCV)andmetabolicdiseases(Wilsondisease)thatcan
causefattyliverdisease;thesubjectswithpositiveresults
wereexcludedfromthestudy.

Heightwaspreciselymeasuredwithoutshoesbyastadi
ometer,andweightbyanelectronicscaletothenearest0.1
kgwiththeparticipantsclothedlightly.Waistcircumfer
encewasmeasuredfrommidpointbetweentheiliaccrest
siteandthe10thrib,andhipcircumferenceatthelevelof
thegreatertrochanter.Bloodpressurewasmeasuredon
therightarmintheseatedpositionusinganautomated
sphygmomanometer,aftera5minrestperiod.Themean
systolic(SBP)anddiastolicbloodpressure(DBP)wascal
culatedafterthreemeasurements.BMIwascalculatedby
themathematicalformulawithweightinkg/heightm2.

Bloodsampleswerecollectedafterovernightfastingto
measuretotalcholesterol,LDL,HDL,TG,glucose,creati
nine,ESR,CRPandinsulin.Insulinlevelsweremeasured
usingtheImmulite2000analyzer(DPC,LosAngeles,CA,
USA)bythechemiluminescentimmunometricassayand
IRwasdeterminedbyhomeostaticmodelassessmentof
insulinresistance(HOMAIR)index[seruminsulin(mg/
dl)plasmaglucose(mg/dl)/405][9].

Adiagnosisofmetabolicsyndromewasmadeifatleast
threeoftheproposeddiagnosticcriteriaweremet[blood
pressure≥130/85mmHgoruseofantihypertensivemedi
cation;fastingplasmaglucose≥110mg/dloruseofanti
diabeticmedication;fastingtriglycerides>150mg/dl;HDL
<40mg/dl(men)or<50mg/dl(women);andwaistcir
cumference>102cm(men)or>88cm(women)][10,11].

WescannedtheprevalenceofNAFLDbyultrasono
graphicmethod.Hepaticultrasonographicexaminations
werecarriedoutbyexperiencedradiologistswhowere
blindedtotheclinicalandlaboratorydetailsofparticipants
atthetimeoftheprocedure.HepaticUS(Acuson,Sequoia
512,Siemens,MountainView,CA)wasusedtodiagnosea
fattyliverandassessitsdegree.Echogenichepaticfataccu
mulationintensitiesweregradedsemiquantitativelyaccord
ingtothecriteriadescribedasfollows:normalechogenicity;
mild,slightdiffuseincreaseinbrighthomogenousechoes
intheliverparenchyma,withnormalvisualizationofthe
diaphragmandportalandhepaticveinborders,andnormal
hepatorenalcontrastifechogenic;moderate,diffuseincrease
inbrightechoesintheliverparenchymawithslightlyim
pairedvisualizationoftheperipheralportalandhepaticvein
borders;andasevere,markedincreaseinbrightechoesata
shallowdepthwithdeepattenuationandimpairedvisualiza
tionofthediaphragmandmarkedvasculature.

AllparticipantsgaveinformedconsentandtheEthics
CommitteeoftheSivasCumhuriyetUniverstyMedical
Schoolapprovedthestudy.

Dataaredescribedusingmeanandstandarddeviation
(SD)ormedianandinterquartilerange(IQR)(25%75%)
ornumberandproportion.Baselinecharacteristicsacross
groupswerecomparedusingtheMann–WhitneyUtests,
chisquaretest,whereappropriate.Atwotailedpvalueof
<0.05wasconsideredsignificant.Statisticalanalysiswas
performedusingSSPS13.0.

RESULTS

FiftytwoageandgendermatchedpatientswithFMF
and30healthycontrolswereincludedinthestudy(age
30.17±9.59vs.33.03±7.74,p=0.065;gender35F/17M
vs.18F/12M,p=0.505).Thedemographicsandclinical
characteristicsandcomplaintsofthepatientswithFMF
aresummarizedinTable1.

BMI,waistcircumference,glucose,insulin,HOMAIR,
TG,HDL,LDLreadingsandprevalenceofmetabolicsyn
dromewerefoundtobesignificantlyhigherinthepatient
groupcomparedtothehealthygroup(Table2).

WhenFMFpatientswithandwithouthepatosteatosis
werecompared,theprevalenceofmetabolicsyndrome
wasdeterminedtobe6(54.5%)vs.3(7.3%),respectively
(p=0.019).LDL,TGlevels,waistcircumference,BMI,DBP
readings,bodyweightandagewereobservedtobesignifi
cantlygreaterinFMFpatientswithNAFLD,comparedto
thosewithoutNAFLD.Age,weight,SBP,DBP,BMIand
LDLlevelsweredeterminedtobesignificantlyhigherin
theparticipantswithhepatosteasosisthaninthosewithout
hepatosteatosis(Table3).

While11(21.1%)ofthosewithFMFwerefoundtohave
grade12hepatosteatosis,only6(20%)ofhealthysubjects
weredeterminedtohave1hepatoseatosis(p=0.901).

Table 1. Demographic and clinical characteristics of patients with FMF 
characteristics

Characteristics Total (52)

Age, mean±SD (range), years 30.17 (±9.59)

Disease duration, median, IQR  
(25%-75%), years

13.00 (7.75-
23.50)

Treatment duration, median, IQR  
(25%-75%), year 2.00 (0.50-4.00)

Symptoms during 
attacks, n (%)

Fever 39 (75) 

Abdominal pain 46 (95.8)

Chest pain 35 (74.5)

Arthralgia, myalgia 35 (74.5)

Peripheral arthritis 30 (56.6)

Erysipelas-like lesions 12 (25)

Amyloidosis, n (%) 0 (%0)

Concomitant disease, n (%)* 0( %0)

* Hypertension, diabetes mellitus and inflammatory bowel disease
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Table 2. Baseline demographics, clinical and metabolic features of 
FMF and control subjects

FMF Healthy controls p

Age (years) 30.17 (±9.59) 33.03 (±7.75) 0.065

Sex
Male 17 (32.7%) 12 (40%)

0.505
Female 35 (67.3%) 18 (60%)

Fibrinogen (gr/L) 255.91 (±62.97) 248.10 (±76.13) 0.696

SBP (mmHg) 113.35 (±13.62) 108.26 (±9.36) 0.234

BMI (kg/m2) 24.95 (±5.87) 22.16 (±2.45) 0.016

Waist (cm) 103.25 (±11.83) 79.26 (±7.22) <0.001

Glucose (mg/dl) 91.2 (±8.5) 85.53 (±4.28) 0.001

HDL (mg /dl) 39.61 (±9.27) 48.99 (± 12.60) <0.001

LDL (mg /dl) 98.55 (±32.56) 113.67 (±28.48) 0.041

Insulin‡ (IU/ml) 8.19 (4.93-10.87) 5.88 (4.32-6.77) 0.026

HOMA-R‡ 1.87 (1.16-2.49) 1.23 (0.98-1.40) 0.009

TG‡ (mg/dl ) 93.0 (65.0-150.0) 53.0 (33.75-101.0) <0.001

ESR‡ (mm/h) 14.0 (6.25-18.0 ) 13.0 (8.75-23.0) 0.378

Metabolic 
syndrome 9 (17.3%) 0 (0%) 0.016

SBP – systolic blood pressure; BMI – Body Mass Index; HDL – high-density 
lipoprotein; LDL – low-density lipoprotein; HOMA-R – insulin resistance index; 
TG – triglycerides; ESR – erythrocyte sedimentation rate
‡ These parameters are expressed as median and IQR (25%-75%).

DISCUSSION

ThisstudyisthefirsttoinvestigateNAFLDprevalence
inFMFpatients,wherehealthysubjectswereenrolledas
controls.WefoundNAFLDin11patientswithFMFand
in6healthycontrols.Asignificantlyincreasedprevalence
ofmetabolicsyndromewasobservedinsubjectswithFMF
comparedtocontrols.LDLandHDLlevelsinpatients
withFMFweredeterminedtobelowercomparedtothe
controlgroup.

Twopreviousstudieshavedescribedliverdiseasethat
isassociatedwithFMF.FirststudybyTweezeretal.re
portedninepatientswithcryptogeniccirrhosisinFMF.In
thiscaseseries,cryptogeniccirrhosiswasreportedtobe
moreprevalentinFMFpatientscomparedtothegeneral
population.Inliverbiopsiesofpatients,onlyonepatient
(20%)wasreportedtohavefattychangesaccompanied
bycirrhoticfindings[5].Inthesecondstudy,Rimaretal.
[12]resultsindicatedthatNAFLDwasdiagnosedbased
onabiopsy(74%)in20patientsoutof27withchronic
liverdiseasebutmetabolicsyndromefrequencyhadnot
increasedwhencomparedtothecontrolgroup.Thissimi
larfrequencyofmetabolicsyndromeinthecontrolgroup
suggeststhatNAFLDhasadifferentpathogenicpathin
patientswithFMF.Proinflammatorycytokinesthatare

Table 3. Comparison of demographic characteristics, biochemical readings, prevalence of metabolic syndrome of FMF patients with and without 
NAFLD, and of all subjects in the study

FMF patients All subjects 

NAFLD Absent (41) Present (11)  p  Absent (65)  Present (17)  p

Age (years) 26.46 (±7.37) 39.0 (± 9.34) 0.001 29.38 (±8.35) 37.24 (±8.39) 0.001

Male/ Female 9/26 (26/74) * 8/9 (47/53) * 0.124 21/38 (±35/65) 8/15 (35/65) * 0.945

Weight (kg) 65.68 (±13.52) 86.27 (±22.19) 0.013 64.90 (±11.59) 80.12 (±20.41) <0.001

SBP (mmHg) 110.93 (±9.42) 121.67 (± 18.37) 0.133 91.03 (±17.88) 105.80 (±24.76) 0.018

DBP(mmHg) 71.00 (±10.39) 81.11 (±10.54) 0.035 71.00 (±10.39) 81.11 (±10.54) 0.032

BMI(kg/m2) 22.90 (±3.49) 30.72 (±7.08) <0.001 22.32 (±2.99) 28.35 (±6.65) <0.001

Waist (cm) 87.10 (±14.04) 104.36 (±12.77) 0.002 82.84 (±11.89) 96.47 (±15.38) 0.115

Glucose (mg/dl) 90.04 (±8.77) 95.73 (±10.10) 0,120 87.88 (±7.39) 92.35 (±9.59) 0.181

HDL (mg/dl) 38.38 (±7.24) 40.82 (±10.20) 0.485 44.01 (±11.76) 42.76 (±11.00) 0.704

LDL (mg/dl) 87.4 8 (±32.35) 117.36 (± 28.82) 0.012 97.76 (±30.21) 123.41 (±32.02) 0.004

Fibrinogen( gr/L) 258.75 (±57.98)  271.38 (±63.32) 0.684 249.56 (± 66.14) 264.14 (±81.15) 0.524

AST( IU/L) 21.56 (±7.06) 25.73 (± 6.48) 0.095 20.50 (±6.30) 23.81 (±8.10) 0.228

ALT¶ (IU/L) 18.0 (13.0-24.0) 24.0 (19.0-13.0) 0.061 16.0 (13.0-21.75) 23.0 (18.0-27.0) 0.019

GGT (IU/L) 17.0 ( 12.0-23.0) 15.0 (12.0-30.0) 0.538 14.5 (12.0-22.25) 15.0 (11.5-21.5) 0.420

CRP¶ (mg/dl) 3.28 (1.31-9.94) 5.56 (2.62-12.3) 0.195 1.10 (0.7-4.29) 2.62 (0.5-9.21) 0.152

ESR¶ (mm/h) 12.0 ( 5.75-17.2) 16.5 (7.75-23.0) 0.145 12.5 (8.0-18.25) 16.5 (7.25-29.0) 0.152

Insulin¶(IU/ml) 9.16 (5.11-11.6) 6.24 ( 4.3-9.08) 0.287 6.19 (4.85-10.12) 6.12 (4.83-7.86) 0.757

HOMA-R¶ 2.01 (1.16-2.53) 1.44 (1.10-2.18) 0.482 1.35 (1.12-2.20) 1.35 (1.13-1.95) 1.000

TG (mg/dl)¶ 85.0 (64.2-121.0) 184.0 93.0-237.0) 0.006 74.0 (54.0-107.5) 93.0 (43.5-222.0) 0.367

Metabolic
syndrome 3 (7.3) * 6 (54.5) * 0.019 3 (4.6) * 6 (35.2) * 0.019

SBP – systolic blood pressure; DBP – diastolic blood pressure; BMI – body mass index; HDL – high-density lipoprotein; LDL – low-density lipoprotein; AST – aspartate 
aminotransferase; ALT – alanine aminotransferase; GGT – gamma-gluthamil transferase; CRP – C-reactive protein; ESR – erythrocyte sedimentation rate; HOMA-R 
– insulin resistance index; TG – triglycerides
* Numbers in parenthesis indicate percentages.
¶ Parameters are given as median and IQR (25%-75%).
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elevatedinFMFpatientsmayplayaroleinthetransfor
mationofsimplesteatosistoNASH.Eventhoughinour
FMFpositivestudygroupthereweremorepatientswith
metabolicsyndrome,whencomparedtothehealthycon
trolgroupthecooccurrenceofNAFLDandFMFhadnot
increasedsignificantly.Thereasonforthisdissimilarity
mayhavebeencausedbythedifferentwaysthestudies
weredesignedandbythedifferentpopulationgroupsin
cludedinthestudy.

NAFLDisalsofoundinnonobesepatients.Althougha
varietyofcauseslikedrugs,hereditary,andboweldiseases
havebeenassociatedwithsteatohepatitis,theetiologyof
NAFLDinnonobesepatientsoftenremainsunclear[13].
Specifically,patientswithchronicinflammatorybowel
diseaseusuallyarenotobeseanddonotsufferfromany
componentsofthemetabolicsyndrome.NAFLDoccursin
15%80%ofpatientswithinflammatoryboweldiseaseIBD
[14].IBDwaspresentin0.5%ofFMFpatients,compared
to<%0.1inthegeneralpopulation[15].Moreover,MEFV
genemutationisknowntomodifytheclinicalmanifesta
tionofCrohn’sdisease[16].Intheliterature,thefrequency
ofhomozygousMEFVmutationwasfoundin(70%71%)
FMFpatientswithcryptogeniccirrhosis[5,12]maybean
additionalfactortohelpexplaintherelationofFMFwith
NAFLD.Duetoincreasedconcomitanceofthesetwodis
easesandtopotentialcontributionofMEFVgenemuta
tion,personswithFMFmayhaveahighriskforNAFLD.
However,therewasnoclinicalfindinginourpatientssug
gestinginflammatoryintestinaldisease.

Sonsuzetal.[17]reportedhyperinsulinemiaandhyper
glycemiaascommoninnondiabeticnonobesepatients
withNASH.Wefoundincreasedinsulinandglucoselevels
inourFMFpatientscomparedtothehealthycontrols;
however,therewasnomorepronouncedinsulinandglu
coseelevationintheFMFpatientsdeterminedtohave
NAFLDthaninthosewithoutNAFLD.Similarly,nodif
ferencewasobservedwithregardtoinsulinandglucose
levelswhenwecomparedindividualswithNAFLDwith
individualswithoutNAFLD(Table3).Colchicineinhibits
thereleaseofinsulinfrompancreaticBcell[18].Forthis
reason,itmightbepossiblethatwecouldnotfindinsulin
resistancedespitetheincreasedprevalenceofmetabolic
syndrome.Inaddition,steatosisfoundinourpatientsmay
onlybeasimplesteatosis.InanotherstudybyGholamet
al.[19]supportingthisfinding,reportedthatsubjectswith
NASHhadmoresevereinsulinresistancewhencompared
tothosewithsimplefattyliver.DuetonormalALTlevels
andtononinvasivescanningforhepatosteatosis,wemight
havefacedasimplehepatosteatosis.However,ALTlevels
didnotpredicttheextentofhistologicalseverityofliver
disease[20];inapreviousseriesofNAFLD,aminotrans

feraselevelsdidnotdifferinrelationtotheseverityof
steatosis,necroinflammatoryinfiltrationandfibrosis[21].

Hyperlipidemiaisacoexistingconditionfrequently
associatedwithnonalcoholicfattyliverdisease.Hyper
triglyceridemiaratherthanhypercholesterolemiamay
increasetheriskofnonalcoholicfattyliverdisease[22].
Wefoundsignificantlyhighertriglyceridelevelsinour
patientscomparedtothehealthycontrols.Inthestudy
byUgurluetal.[23],serumcholesterollevels(total,HDL
andLDL)inFMFpatientswerefoundtobelowcompared
tohealthycontrolsaswasinourstudy.Lowlipidlevels
inFMFcanalsobeexplainedbythelipidloweringand
perhapsantiatherogeniceffectofcolchicine,whichhas
beenreportedinseveralstudiesinthepast[2430].Pos
siblemechanismsweredefinedasaninterferencewiththe
enterohepaticcycleofbileacidsandlipidsandhydroxy
methylglutarylCoAreductase(HMGCoA)inhibition.

Theshortexaminationtimerequiredandnoninvasive
nessmakeabdominalultrasonographythebestscreening
methodofNAFLDinthegeneralpopulation.Previous
studiesdemonstratedthatultrasonographyhadarela
tivelyhighsensitivity(82–94%)andspecificity(66–95%)
indetectingfattyliver[3135].Ultrasonographicchanges
appearwhensteatosisismorethan15–20%oftheliver
[36].Abdominalultrasonographyhasbeenshowntohave
anacceptablelevelofsensitivityfordetectingfattyliver,
thoughitdoesnotprovidereliablequantitativeinforma
tion[37].Thismethod,despiteitslimitationsmentioned
above,istheleadingimagingmethodforfattyliverex
amination.WeinvestigatedNAFLDinourpatientsby
ultrasonography.

Thelimitationsofourstudyarethatitwascrosssec
tional,thatthepatientswhowerefoundtohaveNAFLD
werenotsubjectedtoadvanceddiagnosticexaminations
andthatthehealthycontrolsdidnotpreciselyreflectthe
ratesseeninthegeneralpopulation.

CONCLUSION

Inoneofcasereportsintheliterature,reportingofsimple
steatosisinaFMFpatient[4],andthepresenceofcryp
togeniccirrhosiscaseseriesinFMFpatients[5]indicates
thatNAFLDshouldbeconsideredinFMFpatients.Al
thoughwedeterminedinourstudythattheprevalence
ofNAFLDdidnotincrease,wefound,ontheotherhand,
thattheprevalenceofmetabolicsyndrome,themostim
portantriskfactorforNAFLD,wasincreasedcompared
tohealthycontrols.Furtherstudiesareneededtoevaluate
theprevalenceofNAFLDinFMFthatfollowsanepisodic
coursecausingelevationsinIL1,IL6andTNFalpha.
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КРАТАК САДРЖАЈ
Увод По ро дич на ме ди те ран ска гро зни ца (ПМГ) је на след но 
обо ље ње с пе ри о дич ном фе брил но шћу ко ју од ли ку ју акут-
не по ја ве се ро зи ти са ко је се по на вља ју. Бо лест је тре се не 
сма тра са став ним де лом кли нич ке сли ке ПМГ.
Циљ ра да Ис пи ти ва ње је ура ђе но да би се опи са ла не ал-
ко хол на бо лест ма сне је тре (НБМЈ), ко ја се по не кад ја вља 
удру же но са ПМГ.
Ме то де ра да По дат ке о кли нич ким на ла зи ма и ле че њу бо ле-
сни ка са ПМГ пре у зе ти су из ам бу лант не кар то те ке. Код свих 
бо ле сни ка од ре ђи ва ни су: те ле сна те жи на, обим кар ли це и 
стру ка, крв ни при ти сак, ни во C-ре ак тив ног про те и на (CRP) у 
кр ви, вред но сти се ди мен та ци је ери тро ци та, фи бри но ге на, 
гли ке ми је, ли по про те и на ма ле гу сти не (LDL), ли по про те и на 
ве ли ке гу сти не (HDL), три гли це ри да, кре а ти ни на, ала нин-
ами но стран сфе ра зе (ALT) и ин су ли на, а до дат но је ура ђен 

ул тра звуч ни пре глед је тре ра ди утвр ђи ва ња зна ко ва хе па-
то сте а то зе.
Ре зул та ти Ис пи ти ва њем је об у хва ће на гру па од 52 бо ле сни-
ка са ПМГ, од го ва ра ју ће ста ро сти и по ла, и 30 здра вих осо ба, 
ко је су чи ни ле кон трол ну гру пу. Утвр ђе но је да је уче ста лост 
ме та бо лич ког син дро ма би ла зна чај но по ви ше на у гру пи бо-
ле сни ка у од но су на кон трол ну гру пу. По ре ђе њем ис пи та ни ка 
обо ле лих од ПМГ са хе па то сте а то зом и без ње уста но вље но 
је да је уче ста лост ме та бо лич ког син дро ма би ла 6, од но сно 
3 (p<0,001). Је да на ест бо ле сни ка са ПМГ има ло је хе па то сте-
а то зу пр вог, дру гог и тре ћег сте пе на, а са мо шест осо ба из 
кон трол не гру пе хе па то сте а то зу пр вог сте пе на (p=0,901).
За кљу чак Упо ре ђи ва њем с кон трол ном гру пом утвр ђе но је 
да уче ста лост НБМЈ ни је би ла по ви ше на код бо ле сни ка са ПМГ.
Кључ не ре чи: по ро дич на ме ди те ран ска гро зни ца; не ал ко-
хол на бо лест ма сне је тре; ме та бо лич ки син дром
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