NASH:

The Next Big Liver Disease

Monalconolic sleatohepalilis (MASH) was first
described in 1980 by Dr. Ludwig, of Mayo Clinic,
who observed a condilion thel was similar 1o
alcoholic mRepalilis, bul in pabenls who did nod
consuma aleohol. The conddion is defined by
e presence of sbealasis (fatly deposits) and
hepalitis (inlammation of lhe liver] in the
absence of alcoholiam.

MASH is a class ol non-alcoholic Talty bver dis-
aase and has also been called disbebc hep-
alitis, fatly-liver hapatfis, siecholle hepatitis,
or pesude-alcaholic hepaliis, NASH is mostly
gaen in palients babween the ages ol 40 and
B0 years, alhough the condlion can 8lss ooeur
in childran.

Presiously, MASH was disgnosed mone oflen in
wamen (han in men, possibly because womean
sapk medical aflention more readily thal do men
Presently, experts find thal MASH = actually as
prevalent, in men as in women. Some have
commenbad thal men wilh this disonder are meal
eslers and ihal ey espadally consume red
reats thad are high in fat.

Typicaly, NASH is & chronic condion, pefsisting
for many yearns. Forunabely, it s wseally mot
ragidly progressive of savers, allhough palienls
willh MASH can develop cirrhosis. & progression
b cirrhosis ooows in as many as 26% of pat-
ients with MASH, wheress neardy hall of he
patients with alcohol-related hepalitis will pro-
gress bo cirhosis.

Patients who heve carhosis ame al risk for var-
o= comgplications including manlal problames
such as conlusson or rmemory loss (hepatic
encephalopathy], bleeding inlo the pastro-
ineslingl tracd resulling in anerea, Buid accwm-
ulatson in the abdomen (aacles) or in the |ower
extremilies (edema), or Ever cancer. Ewven
hough palients wilh cirhosis due io MASH
may ullimately require liver transplantabion to
gurvive, often they are nol candidabes because
of cbesity, complications of diabates, or olher
PESSGME.

Symptoms, findings and clinlcal features:
Many people with MASH have no symploms
and mey sesk medical aflention because of
faligue. Often alevaled liver anzymes promgd a
refesral Lo a gastroenierologest or hepatalogist.
Primary WASH s most frequently associaled
with abesily, and insulin resistant diabedes
(type |l disbates rmellilus) whereas sacondary
MASH g relaled bo olher faclars, such a8 med-
cations: synthelic esirogen, some breast cancer
drugs (lamaxiien), glcocoricoids, smendarone,
of pemexiene-maleate. Exposure bo indusirial
solvenls, obher diseases such as Celiac or
Wilson's, surgical procedweas for treatmenl aof
chesily such as jejural bypass, emall bowel
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resaction, bactenal owergrowth and rapid wesght
loss are among the ofher mescelaneous factors
that mesult n NASH,

The cause of NASH is not fully knowm, probably
bacause the pathoganesis (the orign and dewel-
opment of diseasa) is mult-factorial. A combinaticn
of ganebcs, hypearinsulinemia, decreased synihasis
or secredion of the good fats (high density lipe-
proteins), increased levels of bad fats (saturated
fatty acids) and cxidation of these bad fats might
b key fo development of NASH. lnon might also
ba playing a conbnbuiory role, becavse iron is a
known catalysi for free redical produection resuing
in oxidative stress. Elevated bevels of serum
femdin, which is an mdicator of storage iron and
postive liver irgn stains are often observed m
patents with MASH. Further, NASH patienis who
are homorygous fior the C2EXY major mutabion of
HFE, the gene effecied m classical herediary
hemochromatosss, can axhibit significantly highar
ALT lavels and mome hepatic fibrosis than f#osa
without the mutations of HEE,

Proper diagnosss of NASH is dependent being
able fo exclude alcohol abuese, Also, experis ang
still not fully in agreemend about how much alcohol
s excessive. Indeed, in many persons, small
amounts of alcohol may be beneficial by increasing
lavals of good (HOL) cholesterol,  Presantly, twa
servings of wine per day or &5 eguivalent in ofthar
forms of alochol is the agresd upon acceptable
laval of aloghal consumption for nommal adult men
and ona to one o ong and half servings for adult
WOrmarn,

Datermining whether a patient is a mild, moderate
or Excessve drinker s sometimes a challenge for
the physican, Talking to the spouse or fo a signi-
ficant other and getting independent confimation
is ganarally the best approach,

it is difficult to dferentiate MASH from alooholic
hepastis based solaly on chnical evaluation, al-
though there are a few useful ndicators thai can
help rde ot excessive alochol consumption,
#ccording to Ov. HS. Ballard, associate chief of
hematology and oncology at the New Yok
Department of Velerans Affairs Medscal Centar,
Mewy York, Maw York "The presence of carbohydratbe
-deficient transfgrrin (COT) in the blood and an
increass in the size of md biood cells (macrocytosis),
as measured by the mean corpuscular volume
(MCV) are often seen in alooholics.®

Carbohydrate-Deficient Transferrin (CDT):
Transferrin is an iron-containing protain in the
plasma that transporis won, which is stored at var-
ious sites in fhe body, o the developing red biood
calls (RBCs) in the bong mammow for moorpomation
imo hemaglkebin. Transfernn moleculas in the blood
usually contain several carbobydrabe componants
In chronic heawy drinkers, however, the nuember of
carbohydrate componants in each fransferin

rmolacule |8 reduced, resulting in COT. The
macharnsms wndaying this alteralion slill are
UNCIEar.

Moderately incressed MCV may be a clue 1o
unsuspected alcoholism. Analysis aof blood
&mears can suppor this disgnosia. In patients
with an alcohal-related incresss in MCV. the
enlarged RBC's are round and of urdlomm size.
Conversaly, in palienls with cartain types of
anemia thel resull in an increasad MCV, the
RBC's typically are oval and of varable aize.

Liver leals ean be helphl for disgnosing MASH
and for differentiating MASH from alcoholic
hepafilis. Twa liver enzymes: asparale aming-
translerass (AST) and alanine aminotranslarage
{ALT}) are elevaled in aboul 90 parcent of peo-
pla with MASH. In many liver dissases, such
as MASH of viral hapalilis, the ratio of AST Lo
ALT 18 wsually kess than ong. In conlrast, in
palianis with alcohalic: liver disease thes rabo is
grealer than one. Ralios of 2 ar hagher wirtually
abways point 10 excess alcohal uss.

In & Belssh sludy of 85 patients, (40 non aleo-
halics) ASTAALT rabio and mAST (mitochondrial
AST) comeclly cassified 87 9% of cases inbo
githar the slecholic or MALD groups. Amang
the akeohalica the AST/ALT ratio was higher,
where patenls with MAFLD had hegher levals
of ALT.

Imaging tests, such as ultrasound, computed
Iomagraphy (CAT-scan), of Magneis resonancs
imaging (MR1) can reweal fal accurmulation i
the liver when the fal conlent i grestar than
5% MRI cannot detec! fibrosis ar inflammation.
MRl can delect axceesive hepahs iron; the inon
overloaded liver appaars "black®™ on MR

According ko Dr. Jacguelkne Laurin, Univensty ol
Maryland, Balbimore In addiion 1o ver biopsy,
“Waluahle bood lests include hepatitis B and C
sefalogy, iron profile (sarrm fon, iron binding
capacily and sarum familing, alpha 1-antilrypein
phamalype, ceniloplesmin, antinuclear snlibody
and anbiamoodh musce amibody, and sesum
prolein eleciroghonasia.” Other halplul lesis are
plataled and complele bleod counl Lauin adds
thiat "If these teals ane negabive or nonmal, and il
there are no symploms ar gigne of chronic lver
diagae, A g unlikely hal & epecifically restable
liver disease would be discovered &l Diopsy”
Mevertheless, kver biopsy relains ils value in
showing best the sevedty (slage) of Bver
dizease and aiks in esimaling prognoss.

Treatment and Cure:

Thera i ma cure for NASH, The present {reat-
mand for MASH consists of managing the vari-
pus conddions associabed with the disease,
such as obesily, diabeles, and hyperlipidemia
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NASH continued

and monitoring patents for prograssion o cer-
hosis. The comerstone of management s weeght
raduction in the cvarweight or obase patiants.
Raducing body weight by 10-15% can fmprove
ALT and AST levels. Welght loss should be
slow, no mare than one o fwo pounds B weak.
Rapid weight loss can conbribute to oxidative
stress, which increases the patent's nak for
progression to cirhosls.

Gastric or jejuncdeal bypess are swgical
procedures that are no longer considerad for
MASH patients dua fo complications such as
ovarghalming bactarisl infactions, mialnutrition
and liver fallure. In 1989, the FOA approved
edjustabla gestric banding as a welght reduction
procedure, which appears o be safer. One of
the banefile of this proceduna s thet it sllows
far a more gradusl loss of wesght (8-10 pounds
month). Gastric banding and bypass proceduras
hawve been mssociated with Improvements n
MAFLIMASH although the number of subjects
studad and the duration of follow-up ana limited.

Oral ant-diabatc drugs have been usad in tha
treafment of MASH patiants. Thase dnugs hava
bean affactive in improving Inswln sensivity,
but the ong-term benafit to the lvar from this
type of madication remains undetermined.

Lipid lowering drugs such =8 the statins {ator-
vastatin,d prevestatin or simvastiting, may also
be affectiva. In a small pliot shudy of savan pat-
lants with MASH who were given atorvastatin for
ane year, findings inciuding lver blopsy revealed
improvement in Bpld leveds and inflammation.
Ancther larger study, which includied companson
of vanous statin drugs, found that alorvestatin
and sinvastatn were the most effectes. How-
avar, statin drugs may lead to miochondral

injury or muscle damage.

Ursodesycholic Acd (UDCA) 5 a ble acd.
LIDCA s markedad in tha U5 as brand
niemie Actigall; the ganeric form |5 caled urso-
dicl. Previcusly, investigators found that pecple
with MASH who were reated wih LDGA for one
year had improved liver fumction fests and de-
creased fat accumalation in the Bver. However,
a more recant large multi-center Lirsa2580 trial
shoeed that URCA |8 of no banefit in NASH.

Alhough, many drugs heve beaen suggesied
and fested in small trials, nona has baan shown
to be a long-term benaf, and nona yet s FOA-
approved for therapy of NASH.

Alternative medicines:

Sikyrmarin, the main active ingredant of milk
thistle and mary other harbal remedas have
been claimed o be of banefit in liver disease.
Howavar, good quakity avidence of banadt in

"Exercise and diet continue to be the
cornerstone of therapy.”

Houschwander-Ter BA and. Caldenl 5H. 2002 Summary of AASLD Conference
on Monalcoholic Seatohepatitis (NASH) Hapalodogy 37 (20031 1202-18,

proparly done clinical irals is meager or non-
axisienl, ndeed, some so-called herbal remaedies
{parmander, pennyroyal) am foxic o the T,
Then, too, such concoclions am nol subject o
FO owersighl or reguladion, and their actual
composilions ane often dfTereni form whal s
claimasd.

Anfiomidanits such as vilamin © or E have baen
used by some cinicians in the teatment of MASH,
howawer the benefil io e palient s not fully
knoeen, & fasw small stedins seggest that vitamin
E may b of banedil, particulardy for chikdoan with
MASH,

Iman meduction by therapesutic phiabolomy may
be halpful for patients with MASH. Elevalions in
sarum ferilin ooowr frequendly in NASH, amd
stainable i is often defecied n the Fvers of
pafients with NAZSH, Excess ion s known o
accalerain call death by contributing 1o incregsed
oxidative stress and free mdical aclivily, kdaally,
the sersm feeritin leval should ba lowersd o
20ngiml on one occasion and thersafter,
panadic phishatomy shaould confinue 1o keap
sarum ferdlin levels within a rmecom-mended
rmnge af 2E8-TEngiml., Such iron reduciion
tharapy has kad o mproveament in messure of
liver inflemmation (serum ALT) and in insulin
sansilivity.

Prognos|s:

Mo shudies are reeded o batter understand
the course of NASH, Usually tha shor-ierm
prognosis is redatively good, The five-yaar
surival probability for patients with alcoholic
hopalitis is less than 40%; for patienis with
M&SH it is nearty T0%. The ten-year survival
profabiity of alcoholic epalilis drops dramati-
cally to 15%, for MASH the ian-year survival
probabilty is rearty G0%.

Futura:

AL The smencan Associalion for e Study of
Liver Dissases (AASLD) Conferance on Mon-
akoholic Steatohapalilis (MASH) Allanta, Georgia,
Seplamber 2002, many conoemes wern axpmssed,
& summary of the presanlalions and discussion
provides an organized plan for sbudying falty
liver diseases. According o the AASLD sum-
mary, thare B much el for mome concise
madhodds for diagnosis, alcohol consumplion
guidelines, the nead for mesearch on possible
theragins, incheding fhe use of certain andi-
diabmtes, BEpid meduclion medicalions and
alternative madicines as wall as the need for
msaanch,

A of June 1, 2003, the Director of the National
Institute of Diababes and Digestive and Kidnmy
Disnases [MIDDK) croated the Liver Disaase
Resparch  Branch  within  the Division of
Digastive Disaases and Nutrilion and appoinied

Dr. Jay Hoofnaghe as its founding direcior, The
Branch will also include Dr, Leonard Seaff
spacial expart on vial hepalilis, and Or, Jose
Serrang, Direcior for the: Liver and Bilary Disease
Program,
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Continued from cover: Hepeidin
Tha second action then causes an increase in
foritin synthasis within the macrophagaes. Be-
cause hepodin is a small peptide mokecule, it is
axcrabad into urine by the Kidneys.

Mavarthaless, as long as the invasion amar-
gancy parsists, the patient's hepatocyies con-
finue to form more hepcoidin undar the in-
flance of intedauking. Remarkably, hepcidin
synthasis i increased not onply in response o
invasion but also fo inon ovar-oading and, prod-
uction of the hormone is decreased in iron
daficancy, Unforunately howawer, in humans
and in mice with hemochromatosis (HHC),
hepcidin synihasis is savarely dapressed (1,2).
Thus in HHC, not only is excessive iron
absorbed in the ducdanum b also macro-
phagas fail to ratain the surphs metal,

Furthermore, persons who ame heterozygote
camigrs of both an HFE gane mutation and a
hapoidin gane mutation may hayve an incraase in
clinical problams (4] Accordingly, tham is
considerable hope that the hepoidin hommone
might ba davaloped into a useful dug to assist
parsons who have HHC gene mutations to
adjust their won metabolism info  nommal
rangas.(B)

SPLEEH
LIVER i

SMaLL
INTESTINE

HOAW HEPCIDIN WORKS

» It is mada in tha lver

o It g increased by inflammatan,
or whin inon slors ane sullicient

* [t inhibéts iron uptake by tha
amall intestine

¢ Itinhibis recyclad iran relaasa
from macrophages, many in
the spleen.

Image Coment Courtesy of Thomas Ganz, Ph.O.

HEPCIDIN
s A ser o

lirrodaal o ClifC Macropnags iron
ol iFvisden redspaey bilakesd #,
Feni- MFE rolaed ﬂ [Fasienal mn
o ading altesarplion Hocked
Doysgiamnl ivoni
1o dalgonoy mbasorpicn paem e
s rod koo ceds et anite
e e R

1. Flering RE, Anmad KA, Ahmasn JR. Migas MG, Britien RS, Baoon BH,
Hapokdin

Bivipbions Mary ooy the CHETY Hroazegoies.” Bioaon 'Wodkd Congross
Pomine 650,
B mﬁMLmquMnhma

Diet Recommeandations for Patients with NASH:
DIET PLAN for Patients with NASH

Especially if cirrhasis is present

While sugar, while bread including
flour and foods that are bagels, pasta, rice, potats, com

Argula P Linder KD, "Treatmesd of Non-fdesholic Slesio-
hapatiis " Bosl Froctical Rosearch Siokoal Gasioaniomiogy
VB {2002 TAT-H10

Argula P Lindor KD, "lrdulin Resistince srd Misschandral

Balance daily meanu fo include sanings

of all food groups: 7 dairy, & meat, 5 whole
grains (bread, cereal) 4 veggies, 3 fruits,

4 fats, 1 dessaerl

Abrorralbes in MASH: A Cool Look Inlo o Buming leosue”
Graclreanmipeilogy 120 (000] 1281-5,

Lingar KD on beball of the UDCANASH Study Geoup,
UDSA for Treatment of NASH: Resuls of a Randomized,

Fiadaba-Conrolled Trisl" Gastoanfamioge 124 [@2003) T8,

Unless ofherwise advised by your physician,

Walght reduction recom- Ié Use of refined sugar.
mendations for patients

with NASH include |18 high in starch
regular exercise and = Use of tannins: coffes,
avolding or limiting | =| tea and red wine
consumption of cerain

foods. Sugar and

refined flours or foads g ey

high In starch influence v

blood sugar bavels and

contribute to body fat

Armgng the culprits ane Daily exercise

white table swgar, and
white kresd, pasis,

INCLUDE

20 minuibes daily euercise such as walking,
swirmming, danaging, gardaning..,

Lingkor KL, Kowallay KY, Heathcrte EJ, ol al, "Unsodacyol:
Acd for Treatment of Monaloobolic . Results
ol & Randamised, Placsio-conralled Trisl, Submitied. 2003

Rescurces;

rice, potaioes and com,
Sugary cornepls ghould also be avoided,

For patients with any degrea of liver damaga,
consumption of tannins which arg contained in

oofes, boa and red wines shoulkd be limibed.

Some MWASH patients with cirhosis may
develop a severe condition called hepafic
encephalopathy (HE). HE is a condition that
can oecur In petlents with cirhosss of the Iver
possibly as & result of high ammonia levals.
HE is chamcierzed by personalty changes,
inteleciual impairment, and URCONSCOUSTESS.
It Iz estimeted that slgns of hepatlc
ancephalopathy can be obsarved in s many
as T0% of patients with cirhosis. The patient
faaiured in the arficle "In Their Own Words®
“astar Cox, was hospltellzed for hepallc

encephalopathy. Vesler was given additional
diet restrictions that imited sodiem (including
salt substifutes) and consumption of any
ammaonia producing food such as onions,
Jello, pelly beans, cheess, del meats, frozen

fish, nuts and red beans.

NASH referances continued..,

Argmdas MR, Delremeno: TG, MoSuine BAL “infleenos of

Hepatic Encaphalopaily om Heal®-Rakabad Cualty of Life
in Potents with Crrhosis " Digestyve Disease Sciemcn 48

(2] -,

Wolf, DC. "Encephalopathy, Hepatic.” 2001
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