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Nealkoholicka steatéza jaterni v SirSim pojeti (NAFLD) je celosvétové nejrozsifenéjsi pricinou chronické elevace jaternich enzym pfi
absenci alkoholového abuzu (resp. pfi dennim pfijmu alkoholu, ktery nepresahuje 20 g ¢istého alkoholu). Pro stanoveni diagnézy je nutno
vyloucit jakékoliv jiné onemocnéni jater. Jedna se o komplexni pojem zahrnujici v sobé nékolik klinickych podjednotek - prostou steatézu
jaterni, nealkoholickou steatohepatitidu, jaterni fibrozu, jaterni cirhézu - ta miize progredovat do jaterniho selhani. Jindy se na jejim
podkladé rozvine hepatoceluldrni karcinom. NAFLD je ¢asto spojena s inzulinovou rezistenci a se znaky metabolického syndromu. P¥i-
tomnost NAFLD odrazi koexistenci fady kardiovaskuldrnich rizikovych faktor a sama tak signalizuje zvysené kardiovaskularni riziko.
Rozvoji NAFLD lze zabranit komplexni preventivni a Ié¢ebnou péci.
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Non-alcoholic fatty liver disease: Why to consider it?

Non-alcoholic fatty liver disease (NAFLD) is worldwide the most common cause of chronic elevation of liver enzymes diagnosed by an-
amnesis excluding abuse of alcohol (resp. when daily alcohol consumption do not exceed 20 g). It is necessary to exclude another cause
of liver disease. NAFLD is a clinicopathological term that encompasses a disease spectrum ranging from simple hepatic steatosis to
steatohepatitis, fibrosis, and cirrhosis, which may progress to liver failure or to develop to hepatocellular carcinoma. NAFLD is often
associated with insulin resistance and symptoms of metabolic syndrome. NAFLD reflects the coexistence of various cardiovascular risk

factors and shows the higher cardiovascular risk. Complex intervention of risk factors can prevent from the development of NAFLD.
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V béZné praxi nent jaternf steatdze priklddan
velky vyznam, pfesto vsak mdze mit v rdmci
svych dasledkd znacny dopad.

Nealkoholicka steatdza jaterni v Sirsim smys-
lu (nonalcoholic fatty liver disease, NAFLD) je
celosvétove nejrozsitenéjsi nealkoholickou
pricinou obvykle asymptomatické chronické
elevace jaternich enzym. Poprvé byla popsa-
na Ludwigem v roce 1980 (1). Pro diagnézu je
nutné vyloucit véechna ostatni zndma onemoc-
nénf jater — virové hepatitidy a mikrobidlnf vlivy
(endotoxemie, toxin Bacillus cerreus, zanétliva
stfevni onemocnénti, divertikuléza tenkého stre-
va s pfemnozenim bakterif), vrozené a ziskané
metabolické ¢iautoimunitni choroby (Wilsonova
choroba, hemochromatéza, autoimunitni one-
mocneéni jater, galaktozemie, lipodystrofie (2),
Weber-Christianova choroba, Wolmanova cho-
roba, akutni jaterni steatdza v téhotenstvi), nut-
ri¢ni dispozice (proteinové-energetickd malnu-
trice, hladovéni, vyhradné parenteraini vyZiva,
predavkovanf karbohydraty, velmi rychld ztrata
hmotnosti po naro¢néjsich bariatrickych vy-
konech (3-7), a v neposledni fadé téz toxické
postizenf jater (glukokortikoidy, syntetické es-
trogeny, aspirin, blokatory kalciového kanalu,
amiodaron, tamoxifen, tetracyklin, methotrexat,
kyselina valproové, kokain, néktera antivirotika —

zidovudin, didanosin, fosfor, petrochemikélie, or-
ganickd rozpoustédla, toxiny hub) (8-10). NAFLD
predstavuje patologicky stav, ktery se vyznamné
podobd jaternim zméndm vyvolanym poZivanim
alkoholu; v pfipadé NAFLD se tyto zmény nic-
méné objevuji pfi absenci alkoholového abuzu.
Vylucovacim kritériem je dennf prijem alkoholu
vetsi nez 20g cistého alkoholu denné (11).

NAFLD zahrnuje celé spektrum klinickych
jednotek. Patif sem prosté jaterni steatdza, kterd
viak muize progredovat do nealkoholické steato-
hepatitidy (nonalcoholic steatohepatitis, NASH).
NASH maze vést az u 50% jedincl k vzniku jater-
ni fibrézy. Ta se az u 15 % pfiipadd transformuje
v jatern{ cirhdzu. U 3% pacientd s jaterni cirho-
zou se rozvine jaternf selhdni, jeZ byva nékdy
pozorovano i po naroc¢nych bariatrickych vyko-
nech u pacient s NASH. Mald ¢&st nemocnych
s cirhézou zmird na hepatoceluldrni karcinom
(12-14). Mezi nezavislé prediktory pro rozvoj
fibrézy ¢i dalsich zavaznéjsich stadif NAFLD pa-
tH vék nad 45 let, obezita s BMI nad 30kg/m?,
diabetes mellitus 2. typu a pomér aspartata-
minotransferdzy/alaninaaminotransferdzy veéts
nez 1 (15, 16).

Vétsina pacientl s prostou steatézou jaterni
nema zadné symptomy. Pomérné vzacné se vy-
skytuje pocit pfeplnénosti ¢i lehky abdominaini
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dyskomfort pod pravym obloukem Zebernim.
Nékdy byva nalézana hepatomegalie. V pozdéj-
$ich stadiich se objevujf typické pfiznaky, jak je
zndme u cirhéz jiné etiologie (9).

Na zakladé vysledkl sonografie, computero-
vé tomografie a histologickych nalezd z jaternich
biopsif se odhaduje, ze prevalence NAFLD dosa-
huje 15 az 39% (17-20). Podle tdajd NHANES Il
(the National Health and Nutrition Examination
Survey) je NAFLD casté&jsi u muzd, podle né-
kterych studif také u postmenopauzalnich zen
(12, 21-23). Rizikové faktory asociované s rozvo-
jem NAFLD kromé pohlavi jsou: obezita s BMI
>30kg/m? s visceralni distribuci tuku a dyslipi-
demie (14, 24) s hladinami sérovych triglycerid(
> 2,28 mmol/I (200mg/dl) provazend nizkou
koncentraci HDL cholesterolu. Vice nez 90%
pacientl s NAFLD vykazuje alespon jeden znak
metabolického syndromu. Pravdépodobnost
NAFLD roste s poctem a zavaznosti metabolic-
kych rizikovych faktor( (25, 26). 30-100 % jedincd
s NAFLD je obéznich, az 75 % ma diabetes melli-
tus 2.typu ¢i poruchu glukozové tolerance (9, 27—
29). Dyslipidemii Ize zjistit u 50-92% a hyper-
tenzi az u 70% pripadl (9, 14, 18, 26-28, 30-37).
Dyslipidemie je u pacientl s NAFLD obvykle
charakterizovand hypertriglyceridemif a nizky-
mi koncentracemi HDL-cholesterolu (28, 33, 36,
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38-39). NAFLD je dnes povazovana za jatern{
manifestaci metabolického syndromu (40).

Diagndza NAFLD se opird o vylouceni jinych
pficin jaterniho postizenf (viz vyse) vcetné abu-
zu alkoholu. Zlatym standardem z{stava jaterni
biopsie, kterd zéroven odhalf pfitomnost zanétu
a fibrozy. Ta se viak vzhledem k moznym rizi-
k&im provadi pouze u nejasnych pfipadd (41).
Histologicky byva piftomna zpravidla velkokapén-
kové steatdza, balonové degenerace hepatocy-
td, Malloryho téliska, smiseny bunécny zanétlivy
infiltrdt, periceluldri a portéini fibréza, nekréza
hepatocytl, jaderny glykogen (11, 42). NAFLD je
definovand jako akumulace tuku presahujici 5
az 10% hmotnosti jater (11, 40, 43). Ze zobrazo-
vacich metod Ize k vysetfeni v soucasné dobé
pouzit computerovou tomografii, magnetickou
rezonanci a sonografii. Tyto metody vsak obvykle
prokazou piftomnost tuku, pokud dosahuje ales-
por 30%. Mnozstvi tuku Ize neinvazivné kvantifi-
kovat pomoci protonové magnetické rezonancni
spektroskopie (44). Uvedené postupy viak neu-
mozAuji zhodnotit pfitomnost zanétu a stupern
fibrézy. K detekci fibrézy je mozno vyuzit elasto-
grafické zafizeni, tzv. FibroScan (40). Dale Ize posu-
zovat jaternienzymy. Normalnf hodnoty jaternich
enzym vsak nevylucuji pfitomnost NAFLD (45).
Zpravidla byva pritomna mirna elevace aspar-
tataminotransferazy a alaninaminotransferazy,
nebo se alespon jejich hodnoty blizi horni hranici
normy (27,46, 37,47). MlZe byt téZ zaznamenano
zvysenigamaglutamyltransferazy (27,48), to je ale
popisovano casteji u alkoholického postizeni jater
a onemocneni zlucovych cest (9).

Rozvoj NAFLD odrdzi snahu organizmu udrzet
nizké sérové hladiny volnych mastnych kyselin.
Jaterni steatéza nastava dlsledkem porusené
rovnovahy mezi mnozstvim tuku, které je k he-
patocytlm doruceno (ve formé volnych mast-
nych kyselin uvolnénych lipolyzou z tukové tkdné
(9) nebo hydrolyzou z triglycerid chylomikro-
nl transportujicich dietni tuky) a které se pffimo
v jatrech tvofi, a mnozstvim tuku, jeZ je v jatrech
odbouravano beta-oxidaci volnych mastnych ky-
selin ¢i jatry secernovano do obéhu ve formé tri-
glyceridd vazanych ve VLDL ¢sticich (49). Vysoka
koncentrace volnych mastnych kyselin ma toxické
Ucinky spojené s produkci prozanétlivych cytoki-
n( v¢etné TNF alfa. Dochazi k aktivaci prislusnych
molekuldrnich kaskad (50-53) s rozvojem mito-
chondridlnf dysfunkce, oxida¢niho stresu a per-
oxidace lipidd v hepatocytarnich membranach.
(18, 54-58). Patogeneze NAFLD ale dosud nenf
dostatecné prozkoumana. Kromé hromadéni tuku
v hepatocytech se uplatriuji i dalsi faktory — pre-
devsim je to inzulinova rezistence se snizenou

aktivitou inzulinem stimulované tyrozinové kindzy
(59). Svou Ulohu hraje téZ leptin (60), indukujici de-
fosforylaciinzulinového receptorového substratu
1 (IRS-1). VoIné mastné kyseliny inhibuji inzulinem
stimulovany perifernfvychyt glukozy (61). TNF alfa
zpUsobuje down-regulaci fosforylace IRS-a sni-
Zuje expresi inzulin-dependentniho glukozo-
vého transportéru Glutd (62). Na rozvoji NAFLD
se déle podili porucha beta-oxidace mastnych
kyselin a zména v regulaci PPAR-alfa (63), deficit
cholinu, defekt v postprandialni sekreci apoli-
poproteinu B (64), deficit vitaminu B5, porusena
regenerace pfi depleci jaterniho ATP (65), a také
nizka koncentrace adiponektinu (66, 67).

Existuje Uzky vztah mezi NAFLD a inzulinovou
rezistenci. Je zndmo, Ze inzulinova rezistence vede
kvzniku NAFLD (31, 34, 35, 68). Nékteré studie (14,
59,69) nicméné prokazuyjf, Ze sama NAFLD induku-
je rozvoj inzulinové rezistence na hepatdlni Urovni.
Jak NAFLD, tak i inzulinova rezistence se rozvijeji
u jedince na podkladé stejné genetické dispozice.
Vyznamné se vsak uplatiiuji i faktory zevniho
prostredi. V podminkach inzulinové rezistence
je vystupriovana syntéza triglycerid de novo
(70),jez se hromadi v hepatocytech. Soucasné je
abnormalné zvysena syntéza apolipoproteinu B
v jatrech provazena nadmérnou produkcilipopro-
teind bohatych na triglyceridy (triglycerides rich
lipoproteins, TGRLP), zejména VLDL ¢astic (64, 71).
Zaroven neni dostatecné suprimovana aktivita
hormon senzitivni lipdzy (HSL), disledkem cehoz
se vyznamné zvysuje lipolyza v periferni tuko-
vé tkdni. Mnozstvi uvolnénych mastnych kyselin
se nasledné dostéava do jater, kde jsou zabudova-
ny do molekuly triglyceridd, a ty se poté stavaji
soucasti VLDL ¢astic. Disledkem téchto zmén je
kromé rozvoje jaternf steatézy nadmerma pro-
dukce VLDL-¢3stic do krevniho obéhu, vedouct
k hypertriglyceridemii. Inzulinové rezistence navic
inhibuje aktivitu periferni lipoproteinové lipazy
(LPL). LPL pfedstavuje enzym lokalizovany na en-
dotelu kapildr, ktery z cirkulujicich TGRLP, zejména
z VLDL-¢3stic a chylomiker, hydrolyzou uvolfuje
mastné kyseliny, jeZ jsou ndsledné utilizovany
v burkach. Inzulinova rezistence se tak podilf
na snizené clearance VLDL-¢astic s prodlouzenim
jejich plazmatického polocasu, a tim i na nardstu
sérovych hladin triglyceridd (29, 72, 73). TGRLP
jsou obohacovany o apolipoprotein Clll a apoli-
poprotein E. Apolipoprotein ClIl pfispiva rovnéz
kinhibici LPL. Inzulinové rezistence déle inhibuje
oxidaci mastnych kyselin (59, 70).

Akumulace tuku v jatrech je spjata s aktivacf
kindz, coz vede k poruse IRS1 a IRS2 s ndslednym
omezenim syntézy glykogenu. Za normalnich
okolnostfinzulin suprimuje endogenni produk-
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ci glukozy. Akumulace tuku v jatrech naopak
potencuje glukoneogenezu (59). Potvrzuji to
studie vyuzivajici metody euglykemického hy-
perinzulinemického clampu. U pacientt s NAFLD
se vyskytuje normdlni ¢ilehce zvysend endogen-
ni produkce glukozy nala¢no i pres privodnou
hyperinzulinemii. K supresi glukozové produkce
u nich nedochdzf ani pfi infuzni aplikaci inzuli-
nu; zéroven je snizena utilizace glukozy (46, 74).
Samuel et al. zaznamenali, Ze jatra krys krmenych
3 dny vysokotu¢nou stravou vyvinou jaterni in-
zulinovou rezistenci; k rozvoji periferni inzulinové
rezistence vsak uvedeny ¢asovy interval nestaci.
(59). Tento fakt poukazuje na skute¢nost, ze jatra
postizena NAFLD jsou zodpovédnd za inzulino-
vou rezistenci sama o sobé (14).

Je vieobecné zndmo, Ze inzulinova rezisten-
ce vyznamneé pfispiva ke zvysenému kardiovas-
kuldrnfmu riziku (75). Rovnéz NAFLD je spojena
s nardstem kardiovaskuldrniho rizika, a to dokon-
ce i bez zavislosti na inzulinové rezistenci; zaro-
venrl téz mlze byt asociovéna s vyznamnéjsim
poskozenim jater. Bez ohledu na vysi BMI zvysuje
pfitomnost diabetu 2. typu riziko a stupen za-
vaznosti NAFLD (35). NAFLD ma tésnou asociaci
s markery endotelidInf dysfunkce a oxidacniho
stresu (76). Bylo prokdzano, ze jedinci s NAFLD
maji vétsi tloustku intimy-medie (IMT) i ¢astéjsi
vyskyt aterosklerotickych platd, zejména pak
platd vulnerabilnich (77-79). Ateroskleréza ko-
rondrnich tepen u nich byva zévaznéjsi (80).
Prftomnost NAFLD je déle asociovana s vyssim
rizikem vzniku ischemické choroby srde¢nf, a to
i po adjustaci na tradi¢ni kardiovaskularni riziko-
vé faktory (81, 82). Pritomnost NAFLD signalizuje
koexistenci vice rizikovych faktord metabolické-
ho syndromu a aterosklerézy. Kromé uvedené
zvysené kardiovaskularni mortality vykazuji je-
dinci s NAFLD vyssi riziko mortality celkové (40,
83) a mortality spojené s onemocnénim jater.

Prevence NAFLD se soustfedi na zamezeni
vzniku a progrese obezity a inzulinové rezistence.
Zahrnuje pravidelnou pfiméfenou pohybovou
aktivitu aerobniho charakteru a racionaIni pfistup
ke stravovacim zvyklostem.V tomto sméru je po-
tfeba celozivotné motivovat pacienty a zaroven
se pfi jejich vysetfovani zameéfovat na detekci fak-
torG souvisejicich s metabolickym syndromem.
Ujedincl s diabetem a obezitou je tfeba alespon
jednou ro¢né vysetfit jaterni soubor. Pfi zvysenija-
ternich testd je nutno vyloucit alkoholovy abuzus
a dalsi mozné priciny veetné hepatitidy a doplnit
sonografické vysetient jater.

V soucasné dobé neexistuji obecna doporu-
Cenf pro lé¢bu NAFLD. Vysledky dosavadnich stu-
dif pfindsejf jen parcidini a ¢asto rozporuplné Udaje.



Obecné jsou akceptovatelné terapeutické postupy
respektujici patofyziologii rozvoje NAFLD, a to sice
snizeniinzulinové rezistence s redukci hmotnosti
a s intervenci rizikovych faktor& metabolického
syndromu, a déle téz vyuziti hepatoprotektivniho
Ucinku antioxidant(. Tento pfistup vychézi z teo-
rie ,dvojiho uderu” (two-hit theory), podle které
jsou to prave volné kyslikové radikély a oxida¢ni
stres s peroxidac lipidd, jez se uplatiuji v pre-
chodu prosté jaterni steatdzy v zavaznéjsi formy
NAFLD. Ke korekci inzulinové rezistence jsou ne-
zbytna reZimova opatieni's Upravou stravovacich
navykU a se zvysenim fyzické aktivity pravidelnym
aerobnim cvi¢enim. Pozvolna racionalnf reduk-
ce hmotnosti snizuje procentudini objem tuku
i fibrézy v jatrech, vede téz k poklesu zanétlivé
infiltrace a k Ustupu nekrotickych zmén. Zaroven
dochdzi k poklesu transamindz. Podle Palmera 1%
Ubytek télesné hmotnosti snizuje hladinu alanina-
minotransferdzy o 8,1% (68, 84, 85, 86). O regresi
jaterni steatdzy v dlsledku uzivani antiobezitik ty-
pu orlistat a sibutramin existuje dosud pomeérné
malo dtikazl z nepiilis velkych studif, nicméné
jejich data poukazujf na snizenf aktivity transami-
naz (87). Vyuzit Ize téz bariatrické chirurgie, ktera
je diky svym pozitivnim metabolickym dopaddm
dnes ¢asto vystizné oznac¢ovana za chirurgii meta-
bolickou (88). Je viak nutno pripomenout, Ze pfi
narocnych a rozsahlych bariatrickych vykonech
bylo opakované popsano urcité procento jaterni-
ho selhani (3-7).V Ié¢bé NAFLD se mohou uplatnit
léky vyuzivané v terapii dyslipidemif a diabetu:
Vedle snizeni koncentraci triglyceridd Ize poda-
vanim omega-3 nenasycenych mastnych kyselin
dosahnout poklesu jaternich transaminaz, gama-
glutamyltransferdzy a zaroven i snizeni stupné
jaterni steatdzy (89). Atorvastatin kromé zndmého
ptiznivého vlivu na koncentraci cholesterolu vede
k redukci jaternf steatdzy, rovnéz provazené po-
klesem transaminaz (90). Vysledky 1écby fibraty
nejsou presvédcivé (36, 91). Metformin snizuje
jaternf steatdzu, zanétlivou infiltraci i podil fibrézy
(92). Thiazolidindiony, vyuzivané rovnéz v lécbé
diabetu 2.typu, zvysuiji citlivost (nejen) hepatocytl
kinzulinu, snizuji hodnoty transamindz, zpUsobuji
mirnou regresi steatdzy, zanétu a nekrézy v jatrech
(93). Nezaddoucim Ucinkem je vsak ukladani trigly-
cerid(i v periferni tukové tkani. Ursodeoxycholova
kyselina ma protizanétlivé, imunomodulacni,
membrany stabilizujici, cytoprotektivni a antia-
poptotické vlastnosti. Existujf studie, prokazuiji-
ci jeji vliv na snizeni hodnot jaternich enzyma
i na redukci jaternf steatdzy (91). Naproti tomu jinf
autofi ve skupiné s ursodeoxycholovou kyseli-
nou popsali zlepsent, které statisticky odpovidalo
kontrolnf placebové vétvi (94-95). Jisty vyznam

v é¢bé NAFLD je pfipisovan vitaminu E, ktery
ved| jak k poklesu jaternich enzymd, tak i ke zlep-
Senf histologického nalezu (96). V jinych studiich
vsak snizeni koncentraci sérovych aminotransferaz
nebylo provézeno odpovidajicim histologickym
koreldtem (97). Methylxantin pentoxifylin inhibuje
produkci prozanétlivych cytokind, zejména TNF
alfa. Priznivé vysledky s ¢aste¢nou redukci jaterni
steatdzy, fibrézy a zanétu byly viak rovnéz popsé-
ny pouze v malych studiich (98).

Shrnuto: NAFLD je pomérné ¢asté, nicméne
dosud podceriované onemocnén( nasi popula-
ce, ¢asto spojené s inzulinovou rezistenci. Svou
pfftomnosti signalizuje zvysené kardiovaskuldrnf
riziko u postizeného jedince. Mlze rezultovat v z&-
vazné postizeni jater. V soucasné dobé zUstava
pfi lécbé NAFLD jedinym raciondinim pfistupem
komplexniintervence metabolického syndromu
a vsech kardiovaskularnich rizikovych faktord.

Doporuceni

V rdmci prevence NAFLD je nutno celozi-
votné pacienty vést k zamezeni vzniku obezity
pravidelnou pohybovou aktivitou a racionalnfm
pistupem ke stravovacim zvyklostem. Pfi vyset-
fovani pacientl je tfeba se zamérovat na detekci
faktor( souvisejicich s metabolickym syndro-
mem. U jedinct s diabetem a obezitou je tfeba
alespori jednou ro¢né vysetfit jaterni soubor. P
zvysenfjaternich testd je nutno vyloucit alkoho-
lovy abuzus a dalsi mozné pficiny véetné hepati-
tidy a doplnit sonografické vysetient jater.

Literatura

1. Ludwig J, Viggiano TR, McGill DB, et al. Nonalcoholic ste-
atohepatitis: Mayo Clinic experiences with a hitherto unna-
med disease. Mayo Clin Proc 1980; 55(7): 434-438.

2. Powell EE, Searle J, Mortimer R. Steatohepatitis associ-
ated with limb lipodystrophy. Gastroenterology 1989; 97:
1022-1024.

3. Peters RL, Gay T, Reynolds TB. Post jejunoileal-bypass-he-
patic disease. Am J Clin Pathol 1975; 63: 318-331.

4. Cairns SR, Kark AE, Peters TJ. Raised hepatic free fatty acids
in a patient with acute liver after gastric surgery for morbid
obesity. J Clin Pathol 1986; 39: 647-649.

5.Grimm IS, Schindler W, Haluszka O. Steatohepatitis and fa-
tal hepatic failure after biliopancreatic diversion. Am J Gast-
roenterol 1992; 87: 775-779.

6. Caldwell SH, Hespenheide EE. Subacute liver failure in obe-
se women. Am J Gastroenterol 2002; 97: 2065-2069.
7.Cairns SR, Kark AE, Peters TJ. Raised hepatic free fatty acids
in a patient with acute fatty liver after gastric surgery for mor-
bid obesity. J Clin Pathol 1986; 39: 647-649.

8. McAvoy NC, Ferguson JW, Campbell IW, et al. Non-alco-
holic fatty liver disease: natural history, pathology and treat-
ment. Brit J Diabetes Vasc Dis 2006; 6: 251-260.

9. Angulo P. Mechanisms of Disease. Nonalcoholic fatty liver
disease. N Engl J Med 2002; 346: 1221-1231.

10. Daniel S, Ben-Menachem T, Vasudevan G, et al. Prospe-
ctive evaluation of unexplained chronic liver transaminase
abnormalities in asymptomatic and symptomatic patients.
Am J Gastroenterol 1999; 94(10): 3010-3014.

Prehledové ¢ldnky

11. Neuschwander-Tetri BA, Caldwell SH. Nonalcoholic stea-
tohepatitis: summary of an AASLD single topic conference.
Hepatology 2003; 37: 1202-1219.

12. Powell EE, Cooksley WG, Hanson R, Searle J, Halliday JW,
Powell LW.The natural history of nonalcoholic steatohepati-
tis: a follow-up study of forty-two patients for up to 21 years.
Hepatology 1990; 11: 74-80.

13. Matteoni CA, Younossi ZM, Gramlich T, et al. Nonalcoho-
lic fatty liver disease: a spectrum of clinical and pathological
severity. Gastroenterology 1999; 116: 1413-1419.

14. Marchesini G, Brizi M, Bianchi G, et al. Nonalcoholic fatty
liver disease. A feature of the metabolic syndrome. Diabetes
20071; 50: 1844-1850.

15. Angulo P, Keach JC, Batts KP, Lindor KD. Independent pre-
dictors of liver fibrosis in patients with nonalcoholic steato-
hepatitis. Hepatology 1999; 30(6): 1356-1362.

16. Fassio F, Alvarez £, Dominguez N, et al. Natural history of
nonalcoholic steatohepatitis: a longitudinal study of repeat
liver biopsies. Hepatology 2004; 40: 820-826.

17. Nomura H, Kashiwagi S, Hayashi J, et al. Prevalence of
fatty liver in a general population of Okinawa, Japan. Jpn J
Med 1988; 27: 142-149.

18. Malnick SDH, Beergabel M, Knobler H. Non-alcoholic fat-
ty liver: a common manifestation of a metabolic disorder.
QJM 2003; 96: 699-7009.

19. Nonomura A, Mizukami Y, Unoura M, et al. Clinicopatho-
logic study of alcohol-like liver disease in non-alcoholics;
non-alcoholic steatohepatitis and fibrosis. Gastroenterol Jpn
1992; 27(4): 521-528.

20. Hultcrantz R, Glaumann H, Lindberg G, et al. Liver inves-
tigation in 149 asymptomatic patients with moderately ele-
vated activities of serum aminotransferases. Scand J Gast-
roenterol 1986; 21: 109-113.

21. Di Bisceglie AM. Nonalcoholic liver disease: an emer-
ging view of its significance and management, medscape.
http://www.medscape.com/viewarticle/434535.

22. Clark JM, Brancati FL, Diehl AM. The prevalence and eti-
ology of elevated aminotransferase levels in the United Sta-
tes. Am J Gastroenterol 2003; 98(5): 960-967.

23. Browning J, Szczepaniak L, Dobbins R, et al. Prevalence of
hepatic steatosis in an urban population in the United States:
impact of ethnicity. Hepatology 2004; 40: 1387-1395.

24, Sheth SG, Gordon FD, Chopar S. Nonalcoholic steatohe-
patitis. Ann Intern Med 1997; 126: 137-145.

25. Marchesini G, Bugianesi E, Forlani G, et al. Non-alcoho-
lic fatty liver, steatohepatitis, and the metabolic syndrome.
Hepatology 2003; 37: 917-923.

26. Araya QAV, Valera MJM, Contreras BJ, et al. Glucose to-
lerance alterations and frequency of metabolic syndrome
among patients with non alcoholic fatty liver disease. Rev
Med Chil 2006; 134(9): 1092-1098.

27.Vozarova B, Stefan N, Lindsay RS, et al. High Alanine ami-
notransferase is associated with decreased hepatic insulin
sensitivity and predicts the development of type 2 diabe-
tes. Diabetes 2002; 51: 1889-1895.

28. Knobler H, Schattner A, Zhornicki T, et al. Fatty liver —an
additional and treatable feature of the insulin resistance syn-
drome. QJM 1999; 92: 73-79.

29. Adams LA, Angulo P. Recent concepts in non-alcoholic
fatty liver disease. Diabet. Med 2005; 22: 1129-1133.

30. Bacon BR, Farahvash MJ, Janney CG, et al. Nonalcoholic
steatohepatitis: an expanded clinical entity. Gastroenterolo-
gy 1994; 107: 1103-1109.

31. Marchesini G, Brizi M, Morselli-Labate AM, et al. Associa-
tion of nonalcoholic fatty liver disease with insulin resistan-
ce. Am J Med 1999; 107: 450-455.

32. Marceau S, Biron S,Hould S, et al. Liver pathology and the
metabolic syndrome X in severe obesity. J Clin Endocrinol
Metab 1999; 84: 1513-1517.

33. Assy N, Kaita K, Mymin D, et al. Fatty infiltration of liver in
hyperlipidemic patients. Dig Dis Sci 2000; 45: 129-134.

www.medicinapropraxi.cz | 2009; 6(4) | Medicina pro praxi



190 | Prehledové cldnky

34. Jick SS, Stender M, Myers MW. Frequency of liver disea-
se in type 2 diabetic patients treated with oral antidiabetic
agents. Diabetes Care 1999; 22: 2067-2071.

35. Silverman JF, O'Brien KF, Long S, Leggett N, et al. Liver pa-
thology in morbidly obese patients with and without diabe-
tes. Am J Gastroenterol 1990; 85: 1349-1355.

36.Adams LA, Lindor KD. Treatment of hyperlipidemia in no-
nalcoholic fatty liver disease: fat for thought. Indian J Gast-
roenterol 2004; 23: 127-128.

37.Ciba |, Widhalm K. The association between non-alcoholic
fatty liver disease and insulin resistance in 20 obese children
and adolescents. Acta paediactrica 2007; 96: 109-112.

38. Bellentani S, Saccoccio G, Masutti F, et al. Prevalence of
and risk factors for hepatic steatosis in norhtern Italy. Ann In-
tern Med 2000; 132(2): 12-17.

39. Brouwers MC, van Greevenbroek MM, Vermeulen VM,
etal. Five-year follow-up of waist circumference, insulin and
ALT levels in familial combined hyperlipidaemia. Clin Sci
2007; 113(9): 375-381.

40. Younossi ZM. Review article: current management of non-
alcoholic fatty liver disease and non-alcoholic steatohepati-
tis. Aliment Pharmacol Ther 2008; 28: 2-12.

41.Saadeh S, Younossi ZM, Remer EM, et al. The utility of ra-
diological imaging in nonalcoholic fatty liver disease. Gast-
roenterology 2002; 123(3): 745-750.

42, Cortez-Pinto H, Baptista A, Camilo ME, et al. Nonalcoho-
lic steatohepatitis: clinocopathological comparison with al-
coholic hepatitis in ambulatory a nd hospitalized patients.
Dig Dis Sci 1996; 41: 172-179.

43. Wanless IR, Lentz JS. Fatty liver hepatitis (steatohepatitis)
and obesity. An autopsy study with analysis of risk factors.
Hepatology 1990; 12: 1106-1110.

44, Thomsen C, Becker U, Winkler K, et al. Quantification of
liver fat using magnetic resonance spectroscopy. Magn Re-
son Imaging 1994; 12: 487-495.

45, Kotronen A, Yki-Jarvinen H. Fatty liver A novel compo-
nent of the metabolic syndrome. Arterioscler. Thromb Vasc
Biol 2008; 28(1): 27-38.

46. Banerji MA, Buckley MC, Chaiken RL, et al. Liver fat, se-
rum triglycerides and visceral adipose tissue in insulin-sensi-
tive and insulin-resistant black men with NIDDM. Int J Obes
Relar Metab Disord 1995; 19(12): 846-850.

47.Chang Y,Ryu S, Sung E, etal. Highier concentrations of alanine
aminotransferase within the reference interval predict nonalco-
holic fatty liver disease. Clin Chem 2007; 53(4): 686-692.

48. Nannipieri M, Gonzales C, Baldi S, et al. Liver enzymes, the
metabolic syndrome, and incident diabetes. Diabetes care
2005; 28(7): 1757-1762.

49. Utzschneider KM, Kahn SE. The role of insulin resistance
in nonalcoholic fatty liver disease. J Clin Endocrinol Metab
2006; 91: 4753-4761.

50. Yin M, Wheeler MD, Kono H, et al. Essential role of tumor
necrosis factor alpha in alcohol-induced liver injury in mice.
Gastroenterology 1999; 117: 942-952.

51.LiZ Yang S, Lin H, et al. Probiotics and antibodies to TNF
inhibit inflammatory activity and improve non-alcoholic fat-
ty liver disease. Hepatology 2003; 37: 343-350.

52. Chitturi S, Farrell GC. Etiopathogenesis of nonalcoholic
steatohepatitis. Semin Liv Dis 2001; 21: 27-41.

53. Crespo J, Cayon A, Fernandez-Gil P, et al. Gene expres-
sion of tumor necrosis factor alpha and TNF-receptors p55
+ p75 in nonalcoholic steatohepatitis patients. Hepatology
2001; 34: 1158-1163.

54. Letteron P, Fromenty T, Terris B, et al. Acute and chronic
steatosis lead to in vivo lipid peroxidation in mice. J Hepa-
tol 1996; 24: 200-208.

55. Weltman MD, Farrell GC, Hall P, et al. Hepatic cytochro-
me P450 2E1 is increased in patients with nonalcoholic ste-
atohepatitis. Hepatology 1998; 27: 128-133.

56. Sanyal AJ, Campbell-Sargent C, Mirshahi F, et al. Nonalcoholic
steatohepatitis: association of insulin resistance and mitochond-
rial abnormalities. Gastroenterology 2001; 120: 1183-1192.

57. Pessayre D, Berson A, Fromenty B, et al. Mitochondria in
steatohepatitis. Semin Liver Dis 2001; 21: 57-69.

58. Leclercq IA, Farrell GC, Field J, et al. CYP2ET and CYP4A as
microsomal catalysts of lipid peroxides in murine non-alcoho-
lic steatohepatitis. J Clin Invest 2000; 105: 1067-1075.

59. Samuel VT, Liu ZX, Qu X, et al. Mechanism of hepatic insu-
lin resistance in non-alcoholic fatty liver diesase. J Biol Chem
2004; 279:32345-32353.

60. Cohen B, Novick D, Rubinstein M. Modulation of insulin
activities by leptin. Science 1996; 274: 1185-1188.

61.Boden G. Role of fatty acids in the pathogenesis of insulin
resistance and NIDDM. Diabetes 1997; 46: 3-10.

62. Hotamisligil GS, Peraldi S, Budavari A, et al. IRS-1-media-
ted inhibition of insulin receptor tyrosine kinase activity in
TNF-alpha- and obesity-induced insulin resistance. Science
1996; 271: 665-668.

63.Fan G-Y, Pan J, Usuda N, Yeldandi AV, et al. Steatohepati-
tis, spontaneous peroxisome proliferation and liver tumors
in mice lacking peroxisomal fatty acyl-CoA oxidase: im-
plications for peroxisome proliferator-activated receptor
alpha natural ligand metabolism. J Biol Chem 1998; 273:
15639-15645.

64. Charlton M, Sreekumar R, Rasmussen D, et al. Apolipo-
protein synthesis in nonalcoholic steatohepatitis. Hepatolo-
gy 2002; 35(4): 898-904.

65. Cortez-Pinto H, Chatham J, Chacko VP, et al. Alterations
in liver ATP homeostasis in human nonalcoholic steatohep-
atitis: a pilot study. JAMA 1999; 282: 1659-1664.

66. Bugianesi E, Pagotto U, Manini R, et al. Plasma Adipone-
ctin in Nonalcoholic Fatty Liver Is Related to Hepatic Insulin
Resistance and Hepatic Fat Content, Not to Liver Disease Se-
verity. J Clin Endocrinol Metab 2005; 90(6): 3498-3504.

67. Pagano C, Soardo G, Esposito W, et al. Plasma adipone-
ctinis decreased in nonalcoholic fatty liver disease. Eur J En-
docrinol 2005; 152(1): 113-118.

68. Petersen KF, Dufour S, Befroy D, et al. Reversal of nonalco-
holic hepatic steatosis, hepatic insulin resistance, and hyper-
glycemia by moderate weight reduction in patients with type
2 diabetes. Diabetes 2005; 54(3): 603-608.

69. Schattenberg JM, Wang Y, Singh R, et al. Hepatocyte CYP2E1
overexpression and steatohepatitis lead to impaired hepatic in-
sulin signaling. J Biol Chem 2005; 280(11): 9887-9894.

70. Browning JD, Horton JD. Molecular mediators of hepatic
steatosis and liver injury. J Clin Invest 2004; 114: 147-115.
71. Lewis GF, Uffelman KD, Szeto LW, et al. Interaction
between free fatty acids and insulin in the acute control of
very low density lipoprotein production in humans. J Clin In-
vest 1995; 95(1): 158-166.

72. Howard BV. Insulin resistance and lipid metabolism. Am
J Cardiol 1999; 84: 28)-32J.

73. Ruotolo G, Howard BV. Dyslipidemia of the metabolic
syndrome. Curr Cardiol Rep 2002; 4: 494-500.

74. Comert B, Mas MR, Erdem H, et al. Insulin resistance in non-
alcoholic steatohepatitis. Dig Liver Dis 2007; 33: 353-358.

75. Deprés JP, Lamarche B, Mauriége P, et al. Hyperinsuline-
mia as an independent risk factor for ischemic heart disea-
se. N Engl J Med 1996; 334: 952-957.

76.Musso G, Gambino R, Bo S, et al. Should nonalcoholic fatty
liver disease be included in the definition of metabolic syn-
drom? A cross-sectional comparison with Adult Treatment
Panel Il criteria in nonobese nondiabetic subjects. Diabetes
Care 2008; 31: 562-568.

77. Fracanzani AL, Burdick L, Raselli S, et al. Carotid artery in-
tima-media thickness in nonalcoholic fatty liver disease. Am
JMed 2008; 121: 72-78.

78. Akabame S, Hamaguchi M, Tomiyasu K, et al. Evaluation
of vulnerable coronary plagques and non-alcoholic fatty liver
disease (NAFLD) by 64-detector multislice computed tomo-
graphy (MSCT). Circ J 2008; 72(4): 618-625.

79. Brea A, Mosquera D, Martin E, et al. Nonalcoholic Fatty
Liver Disease Is Associated With Carotid Atherosclerosis. Ar-
terioscler Thromb Vasc Biol 2005; 25: 1045-1050.

Medicina pro praxi | 2009; 6(4) | www.medicinapropraxi.cz

80. Alper AT, Hasdemir H, Sahin S, et al. The relationship
between nonalcoholic fatty liver disease and the severity of
coronary artery disease in patients with metabolic syndrome.
Trk Kardiyol Dern Ars 2008; 36: 376-81. http://www.tkd.org.tr/
english.asp?pg=:dergi/dergi_content&plng=eng&id=1708&
dosya=166.

81. Schindhelm RK, Diamant M, Dekker JM, et al. Alanine ami-
notransferase as a marker of non-alcoholic fatty liver disease
in relation to type 2 diabetes mellitus and cardiovascular di-
sease. Diabetes Metab Res Rev 2006; 22(6): 437-443.

82. Meisinger C, Doring A, Schneider A, et al. KORA Study
Group. Serum gamma-glutamyltransferase is a predictor of
incident coronary events in apparently healthy men from the
general population. Atherosclerosis. 2006; 189(2): 297-302.
83. Adams LA, Lymp J, St Sauver J, et al. The natural history of
nonalcoholic fatty liver disease: a population based cohort
study. Gastroenterology 2005; 129: 113-121.

84. Luyckx FH, Desaive ¢, Thiry A, et al. Liver abnormalities
in severely obese subjects: effect of drastic weight loss af-
ter gastroplasty. Int J Obes Relat Metab Disord 1998; 22:
222-226.

85. Palmer M, Schaffner F. Effect of weight reduction on he-
patic abnormalities in overweight patients. Gastroenterolo-
gy 1990; 99: 1408-1413.

86. Dixon JB, Bhathal PS, Hughes NR, et al. Nonalcoholic fatty
liver disease: improvement in liver histological analysis with
weihgt loss. Hepatology 2004; 39: 1647-1654.

87. Zelber-Sagi S, Kessler A, Brazowsky E, et al. A double-blind
randomized placebo-controlled trial of orlistat for the treat-
ment of nonalcoholic fatty liver disease. Clin Gastroenterol
Hepatol. 2006; 4(5): 639-644.

88. Blackburn GL, Mun EC. Effect of weight loss surgeries. Se-
min Liver Dis 2004; 24: 371-379.

89. Capanni M, Calella F, Biagini MR, et al. Prolonged n-3 poly-
unsaturated fatty acid supplementation ameliorates hepatic
steatosis in patients with non-alcoholic fatty liver disease: a pi-
lot study. Aliment Pharmacol Ther 2006; 23(8): 1143-1151.

90. Gdmez-Dominguez E, Gisbert JP, Moreno-Monteagu-
do JA, et al. A pilot study of atorvastatin treatment in dysli-
pemid, non-alcoholic fatty liver patients. Aliment Pharmacol
Ther 2006; 23(11): 1643-1647.

91. Laurin J, Lindor KD, Crippin JS, et al. Ursodeoxycholic acid
or clofibrate in the treatment of non-alcohol-induced steato-
hepatitis: a pilot study. Hepatology 1996; 23: 1464-1467.
92. Marchesini G, Brizi M, Bianchi G, et al. Metformin in non-
acoholic steatohepatitis. Lancet 2001; 358: 893-894.

93. Caldwell SH, Hespenheide EE, Redick JA, et al. A pilot stu-
dy of a thiazolidinedione, troglitazone, in nonalcoholic stea-
tohepatitis. Am J Gastroenterol 2001; 96: 519-525.

94. Kiyici M, Gulten M, Gurel S, et al. Ursodeoxycholic acid
and atorvastatin in the treatment of nonalcoholic steatohe-
patitis. Can J Gastroenterol 2003; 17: 713-718.

95. Lindor KD, Kowdley KV, Heathcote EJ, et al. Ursodeoxycho-
lic acid for treatment of nonalcoholic steatohepatitis: results
of a randomized trial. Hepatology 2004; 39(3): 770-778.

96. Hasegawa T, Yoneda M, Nakamura K, et al. Plasma trans-
forming growth factor-betal level and efficacy of alpha-toco-
pherol in patients with non-alcoholic steatohepatitis: a pilot
study. Aliment Pharmacol Ther 2001; 15: 1667-1672.

97. Lavine JE. Vitamin E treatment of nonalcoholic stetohepa-
titis in children: a pilot study. J Pediatr 2000; 136: 734-738.
98. Adams LA, Zein CO, Angulo P, et al. A pilot trial of pento-
xifylline in nonalcoholic steatohepatitis. Am J Gastroenterol
2004; 99(12): 2365-2368.

MUDr. Dagmar Jackuliakovd
lll. internf klinika FNOL

1. P. Paviova 6, 775 20 Olomouc
dagjack@centrum. cz




