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Abstract:

ESSENCE OF ARTICLE

“Saturated fat and intake of full fat milk werevérsely associated with BMI.”
ARTICLE

Background: The incidence of welfare diseases d@inlyioverweight in childhood is increasing worldeid he
results from a study of healthy pre-school childsowed that in a population with well educatedepts 17% of
the children were overweight or obese at the agkyefars. Gender differences in metabolic profied
correlations between food intake and anthroponmatitivated a follow-up study at the age of 8 yeAim: The
aim of the study was to investigate nutritionabk®, bone mineralization and metabolic markersgnoaip of
healthy 8-year-olds and relate these parametdredp composition, growth, socio-economic variabjgssical
activity and health. Subjects & Methods: Ninety-tywoeviously examined children, accepted partiogpaand an
additional 28 children were included. A 24-hourtdig recall was performed. Questionnaires on fdualae,
health, physical activity and socioeconomic vagsblere used. Anthropometry was measured and bone
mineralization and body composition were assesgeatubl energy x-ray absorptiometry. Blood samplesaw
obtained for analysis of metabolic markers. Resiilie population was representative of that in Saeekcept that
more parents held a university degree. Seventeefithe children were overweight. Glucose, HOMA-irdand
leptin differed by gender despite no differencaimthropometry. Leptin was the best marker for oeégiu. Serum
concentration of vitamin D was low (<75 nmol/L)62% of the children. Food choice was similar td ttad years
of age suggesting that food habits were establishad early age. Children who consumed fat fisteanweek or



more had higher concentrations of n-3 serum phdgptidatty acids and a lower n-6/n-3 ratio. Intadesaturated
fat was negatively associated to anthropometrychildren who consumed full fat milk regularly hatbaver BMI
compared to those who seldom or never drank milith Ve exception for the intake of milk and safintts no
socioeconomic influences were seen on the childreuatritional intake. Bone mass differed by gerated weight
and larger bones were found in boys and overwelgifdren. Physical activity was associated withlllbee mass in
the hip of both boys and girls. Serum phospholfpity acid pattern was associated with bone mimgabn.
Conclusions: BMI correlated strongly to fat masd &@ptin was the best marker of overweight andrfass in 8-
year-olds. Food choice was similar to that at 4ye&age. An intake of fat fish once a week wamamted with
higher serum concentrations of n-3 fatty acidsu@a¢d fat and intake of full fat milk were invelgsassociated
with BMI. Serum phospholipid fatty acids were asaterd with bone mineralisation. The results for abelic
markers may provide preliminary reference intervalsealthy children.
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ESSENCE OF ARTICLE

“Patients with GERD showed increases in BW (baseli®.4 +/- 10.4 kg, end: 58.6 +/- 10.8 kg, mearSh, P <
0.0001) and BMI (baseline: 23.1 +/- 3.1 kg/m2, e2#l0 +/- 3.1 kg/m2, P < 0.001), but no such changere noted
in the control group.”

ARTICLE

AIM: To examine the effects of long-term proton gumhibitor (PPI) therapy on body weight (BW) anoblly mass
index (BMI) in patients with gastroesophageal reflisease (GERD). METHODS: The subjects were 5@ pist
with GERD and 58 sex- and age-matched healthy alsniGERD patients were treated with PPI for a nafah?2
years (range, 0.8-5.7 years), and also advisedestyle modifications (e.g. selective diet, weighinagement).
BW, BMI and other parameters were measured atibasahd end of study. RESULTS: Twenty-four GERD
patients were treated daily with 10 mg omepraztitewith 20 mg omeprazole, 8 with 10 mg rabepraZolith 15
mg lansoprazole, and 3 patients with 30 mg lansmpea At baseline, there were no differences in 8l BMI
between reflux patients and controls. Patients ®ERD showed increases in BW (baseline: 56.4 +4 kg, end:



58.6 +/- 10.8 kg, mean +/- SD, P < 0.0001) and Biddiseline: 23.1 +/- 3.1 kg/m2, end: 24.0 +/- 3.4n&@) P <
0.001), but no such changes were noted in the@agroup. Mean BW increased by 3.5 kg (6.2% of basgin 37
(71%) reflux patients but decreased in only 6 (1p#)ents during treatment. CONCLUSION: Long-terRi P
treatment was associated with BW gain in patieritis GERD. Reflux patients receiving PPI should beairaged
to manage BW through lifestyle modifications.
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ESSENCE OF ARTICLE

"A novel charcoal compound, AST-120, has been ésedver a decade in Japan to prevent progression o

Enteric capsules containing Bifidobacterium longuawe been shown to prevent progression of CKD in a
preliminary study."

ARTICLE
Abstract

Fibrosis plays a role in the pathogenesis of pregjve chronic kidney disease (CKD). The inhibitadrthe renin-
angiotensin system, which promotes fibrosis, hasime the standard of care in the treatment of pigtigith CKD.
A novel charcoal compound, AST-120, has been usedvier a decade in Japan to prevent progressi@ikef. It
is thought that the oral administration of AST-1#0cks the intestinal absorption of tryptophan-dediindole.
This prevents the hepatic conversion of indolentiokyl sulfate (1S). IS has been shown to stimullaéeproduction



of profibrotic cytokines such as transforming grbviactor-beta. AST-120 lowers IS in a dose depenfdeiion
and does not change the creatinine appearanci ithie urine. Enteric capsules containing Bifiddiegéiam longum
have been shown to prevent progression of CKDgreliminary study. These findings suggest that pective
clinical trials be undertaken to determine if thetleer potential methods of inhibiting fibrosis aiseful in slowing
progressive CKD.

Copyright © 2006 S. Karger AG, Basel
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Abstract and Introduction

Abstract

ESSENCE OF ARTICLE

“Considerable new information on the role of inaulesistance, cytokines and adipose tissue inghegs of
NAFLD has been clarified. The clinical presentatsord natural history of the disease have beemeudtliSeveral
noninvasive diagnostic tools are currently in depetent. Of the treatments studied, pioglitazonelzaréatric
surgery have been the most beneficial, although dne limited by several problems related to batiety and
efficacy. While many therapies have been studidd,anticipated that the role of thiazolidinedispmetformin and
vitamin E will be resolved in a definitive mannarthe near future”

ARTICLE

Purpose of Review: The purpose of this review isummarize recent advances in defining the clirfeaures,
pathophysiology, natural history, and treatmemarfalcoholic fatty liver disease.

Recent Findings: Nonalcoholic fatty liver diseas@liesent in approximately 30% of the US populatfon
histologic grading and staging system has beenlojeee and validated. Nonalcoholic fatty liver diseancreases
the risk of developing the metabolic syndrome. presence and severity of nonalcoholic fatty livisedse
correlates with the severity of obesity, fat distition, age, and presence of other features afttabolic
syndrome. Fifteen to 20% of subjects with nonaldictgieatohepatitis develop cirrhosis. Hepatic teisia is
associated with an increase in both free fatty deivery to the liver for re-esterification ancirased de-novo
lipogenesis. Several mechanisms of hepatocyteyigind death including free fatty acid toxicity, ieased free
cholesterol, cytokine-mediated injury and activatad the unfolded protein response have been difiéhile
many therapeutic targets have been identified dotigtudies performed, a definitive treatment fionalcoholic
steatohepatitis remains to be established.

Summary: Nonalcoholic fatty liver disease is a Widgevalent disease that is critically linked hsulin resistance
and the metabolic syndrome. While much new inforomadn the pathogenesis and natural history of icohalic
steatohepatitis is available, an effective thensgpgains to be established.

Introduction

Nonalcoholic fatty liver disease (NAFLD) is the masmmon liver disorder in developing countrieseTh
demographics of the condition mirror those of thetabolic syndrome, which is characterized by opeditibetes



mellitus, hypertension and dyslipidemia, with obeaind insulin resistance being the most commoss$ypeiated
conditions. Many of the risk factors for NAFLD arell defined, but the underlying pathogenesis isvwnell
understood. At present, therapy is aimed at cangthe risk factors, but there are no proven thieaat this point.

Epidemiology

It is now clear that that NAFLD is the most comnuause of chronic liver disease in North Americaa large
population-based study, in which hepatic steatwais assessed by magnetic resonance spectroscapyhitd of
the population was found to have hepatic steatbgisrestingly, this was not distributed evenly axg@thnic
groups with the prevalence of hepatic steatosidispanics at 45%, Caucasians 33% and African Araas@4%.
NAFLD is also considered to be the most commoneafipersistently elevated liver enzymes, whicprasent in
about 7% of the general population, once viral eausave been excluded.[2] In other studies, itleasn shown that
the complete histologic spectrum of NAFLD can frenily exist despite normal liver enzymes.[3] laiso
appreciated that, in those with normal serum amamsferase levels, the liver enzymes are hight#rdase with a
higher body mass index.[2,4] This has led to thionahat the currently accepted upper limits ofmal for these
enzymes may need to be revised.

An important development in the epidemiology of NAFis the close relationship between this conditonl the
features of the metabolic syndrome. While this eisgimn has been recognized for over two decadé$ f&cent
studies have shown that the greater the numberatfifes of the metabolic syndrome, the greatelikbihood of
having nonalcoholic steatohepatitis (NASH) the pesgive form of NAFLD.[7] On the other hand, thegance of
NAFLD, as assessed by elevated liver enzymes, easglfto be a very strong and independent predafttire
development of metabolic syndrome.[8] The presafid¢AFLD is also independently associated with ehdbal
dysfunction, carotid plaque prevalence and intithadkness, and ischemic changes on routine ECGR2[IFhese
data indicate that NAFLD is part of a systemic dtod that is metabolic syndrome and that the presef
NAFLD worsens the outcomes of the metabolic syndrom

Pathology and Pathogenesis

The phenotype of NAFLD is characterized by the geann liver histology. These include hepatic stsiat
inflammation, hepatocyte injury as exemplified lyyotogic ballooning and Mallory's hyaline and filsie. The
NASH clinical research network has developed aigoadnd staging system of NASH.[13] The NAFLD ait§iv
score (NAS) is a method for histologic grading sie@se activity and includes the steatosis, cytologllooning
and inflammation grades. At this time, this is nhaimresearch tool. While this system has beematdd with
respect to its reproducibility, its ability to pietllong-term outcomes remains to be fully validght€onsiderable
advanced have been made in recent years in thestadding of the individual histologic featuresNoAFLD.

Insulin Resistance

It is now well established that insulin resistargcthe principal pathophysiologic driver of NAFLIwsulin

resistance is a clinical syndrome defined by ingzhimetabolic clearance of glucose. In realitys &$sociated with
a complex set of changes that affect virtually g\aspect of cellular and bodily function. Insulesistance has been
associated with obesity, hypertension, diabetgsettsiglyceridemia, low HDL-cholesterol, hyperunim,
hyperferritinemia, NAFLD, polycystic ovary syndronaherosclerotic heart disease and several tyfpesneer, for
example breast, colon and pancreas.

Recent studies have focused on the role of adifigsee in the early events leading to insulin tasise (Fig. 1).

Adipocytes vary in size; larger adipocytes havatgemetabolic activity.[14] In addition to thesals, there are
mesenchymal cells, vascular endothelial cells aadraphages in white adipose tissue.[15] The nurob€D14+
macrophages in white adipose tissue are diredtiya to adipose tissue mass (BMI) and are maximeékceral

adipose tissue.[16] In animal studies,[17] weighihgs associated with the appearance of macroghaiylin



adipose tissue. These changes predate the deveaibpfiiasulin resistance and its attendant metaboli
abnormalities.[18] The adipose tissue macrophagetha source of the majority of tumor necrosisda¢TNF)-u
produced while adipocytes secrete most of therlegid half of the interleukin (IL)-6 in adiposesti®.[16] Thus,
the appearance of macrophages and elaboratiomaffmmatory cytokines is a sentinel event in the
development of the metabolic syndrome in obesity.

Figure 1. Relationship between obesity, inflamnradad insulin resistance

The mechanisms by which macrophage infiltration actilvation in white adipose tissue occurs remaibe fully
defined. It is currently unclear whether thesesaiely bone marrow derived macrophages or if adigschave
trans-differentiated into a macrophage phenotyfe2d] It has been hypothesized that adipose tiaedeahe innate
immune system are linked by leptin, which decreasemg caloric restriction to increase food intakel diminish
caloric expenditure by its effects on thyroxines teproductive system and innate immunity.[21—28jtin
deficiency leads to apoptosis of mononuclear aefie leptin promotes proliferation of such cell] Obesity and
the metabolic syndrome are associated with higtinégvels, which may drive the innate immune systnd
inflammation.[21] The role of gut flora and intetiatis between dietary constituents, gut bacterththa intestinal
epithelium in activation of the innate immune systie an active and exciting area of current inggdion.

The principal biologic consequences of the actratf adipocytes in adipose tissue are mediatetidproduction
of adipocytokines. A growing number of adipocytaddrthat have been recognized ( Table 1 ) havergitbe
inflammatory or anti-inflammatory effects. Theséeefs are mediated by alteration of endotheliakadreness and
permeability, leukocyte migration, adherence anehabtaxis, and endothelial injury. The cytokinesduwe these
effects either directly or indirectly by producingidant stress-mediated endothelial injury and atidun of pro-
inflammatory products at their site of action. e insulin-resistant state, the profile of cytolimeoduced is
predominantly pro-inflammatory, pro-thrombotic gma-fibrogenic. The principal metabolic effect bése
cytokines is a relatively greater activity of homeosensitive lipase at any given level of plasnsalin. This results
in a net increase in peripheral lipolysis and redeaf free fatty acids (FFA) in to the circulati¢i=A impairs insulin
signaling in striated muscle and thus decreasem#étabolic clearance of glucose. The pancreas nespo the
increased glucose and free fatty acids by incrgassulin secretion. Over time, sustained overpetida of insulin
induces injury of islep cells, causing a failure to produce enough insidlimaintain euglycemia and resulting in
diabetes.[25]

Table 1. Adipocytokines and their known Effectsloflammation

Development of Steatosis

Hepatic steatosis represents a balance betwedrslpthesis and import on one hand and metabolmshegport on
the other (Fig. 2). A detailed lipidomic analysfsNAFLD has been recently published.[26¢] This stwdnfirmed
that hepatic triglyceride accumulation is the haltknof NAFLD. Importantly, there were also highlgsificant
increases in diacylglycerol (DAG), a highly metdbally active molecule. The increase in DAG-trigdyicle ratio
in both fatty liver and NASH suggests increasedvagtof diacylglycerol acyl transferase (DGAT). iBHeptin-
sensitive enzyme moves toxic FFA into a relativelgtabolically inert neutral triglyceride storagenfoand its
increased activity may serve a protective functladeed, knockout of DGAT Il function leads to irped
steatosis but more severe lipotoxicity.[27,28] Rectudies, utilizing incorporation of labeled puesors, have also
identified increased de-novo lipogenesis (DNL) émwobese subjects with NAFLD.[29] DNL is mediatad
enzymes under the transcriptional regulation aostegulatory element binding protein-1c (SREBB;xhich is
upregulated by insulin and is likely to be activhaby hyperinsulinemia.[30] DNL is also increaseddagivation of



the cannabinoid receptors on hepatocytes;[31] atdbir of these pathways has been implicated ip#tikeogenesis
of hepatic steatosis.[31,32]

Figure 2. Interactions between key factors involirethe development of hepatic steatosis
Inflammation

Activation of the innate immune system plays anantgnt role in both the development of the metabsyindrome
and in the sustenance of a systemic pro-inflammapofibrogenic state. Fatty acids of the n3 (kmic acid-
derived), n6 (linoleic acid-derived) and n9 (olaid-derived) types all have immunomodulatory dffen-3
Polyunsaturated fatty acids (PUFAS) inhibit lympyiecproliferation, neutrophil chemotaxis and sdorebf IL-1
and TNFe.[33] Oxidized PUFAs can cause lipid peroxidation alteration of membrane phospholipid
composition.[34,35] The resultant changes in membfluidity and eicosanoid production along witke thirect
effects of lipids on gene expression modulate thtiwity of transcriptional factors and expressidrcell surface
molecules such as histocompatibility antigens.[8@Jols may further modulate the innate immuneesystia the
orphan nuclear receptor liver X receptor (LXR).[RHR-mediated gene expression is important for roplbage
survival and expression of cytokines for examplecutar endothelial growth factor.[38,39] Within tlaeer, the
products of hepatocyte injury and cytokine milieurbine to promote inflammation. The role of chemelsi in the
genesis of hepatic inflammation has not been stiugié.

Hepatocyte Injury

It has been believed that increased FFA delivethédiver induces lipotoxicity and thus hepatodyiiery.[40] A
recent study,[26¢] however, found that the hep@ké levels do not rise in NAFL or NASH. This doest preclude
the possibility that exposure to high circulating®may cause hepatotoxicity. Several other mechanifer
hepatotoxicity have also been found to be preseNASH. These include oxidative stress, depletibn-8
polyunsaturated fatty acids, unfolded protein respoand TNFe mediated cytotoxicity.[26¢,41-43] Mitochondrial
injury is also often present in subjects with NASkKH is likely to play a role in the genesis of tiugury and cell
death in NASH.[32,42]

Fibrosis

NASH is characterized by sinusoidal fibrosis, whiglmediated by activated hepatic stellate celS@H). HSCs are
activated by a variety of pro-inflammatory cytokén&pon activation, they are driven to produceliagenous
matrix, a process stimulated by leptin and ins[4#f45] The development of fibrosis representslarz® between
matrix production and turnover. Matrix productignailso further modulated by HSC apoptosis, whichhz
affected by cannabinoid receptor activation as.j¥él)]

Clinical Features

The development of NASH has been associated wittrabmedications including tamoxifen. There isaiscase
report of raloxifene induced NASH.[47] In this casport the patient had acute transaminitis a#tking the
medication and resolution of the transaminitisrafiscontinuation. Liver biopsy after discontinweatiof the
medication was consistent with NASH. The patiedt dowever, have a family history of cryptogenichbsis and
personal risk factors for the development of NAStdst subjects with NASH, however, have featurethef
metabolic syndrome.

Most patients are asymptomatic although some campfarague right upper quadrant pain, fatigue, and
occasionally hepatomegaly. The most common presenta the incidental identification of elevated



transaminases. Aspartate aminotransferase (ASTalanthe aminotransferase (ALT) are two to fiveafthe
upper limit of normal with the AST: ALT ratio usisbelow one, in contrast to alcoholic liver diseaslthough the
ratio tends to increase as the degree of fibrosieases. A recent study[48] evaluated the relshiprbetween fat
distribution and the hepatic histology in NAFLD ctinfirmed the importance of abdominal obesity asaaker of
both steatosis and the grade of the disease. $titggly, about 28% of subjects had increased doesuical fat,
which correlated strongly with histologic severityis raises the possibility of subtle abnormaditie the pituitary—
adrenal axis, which may play a role in the geneSNASH.

The severity of liver disease is also greater ispldhic subjects and milder in African AmericansithmCaucasian
subjects.[1,49] In children, the fibrosis and inflmation are often portal-based in contrast to padteeen in
adults.[50]

Diagnostic Studies

A liver biopsy remains the gold standard for thegtiosis, grading and staging of NASH. Fatty livem be
identified on ultrasound as hyperechoic liver, anccomputed tomography as low-density hepatic mdwgma but
current imaging modalities are unable to distingiN\FLD from NASH. Biopsy features typically inclad
ballooning degeneration of hepatocytes, Malloryibsénd fibrosis. Because of the anticipated gramthcidence
of fatty liver disease and the invasive nature sentipling variability associated with biopsies, otti@gnostic
strategies are being pursued. Non-invasive tests asithe FibroTest and SteatoTest have previtesp
developed to predict patients with fibrosis anéisis respectively.[51] Last year Poynard et%#l] pxpanded on
this to develop a NASH test that combined 13 patarsd¢o assess the likelihood of the presence dBNAThe
NASH test was able to detect NASH with 71% senigjtiand 94% specificity. Their diagnostic utilitgrf
identification, grading and staging of NASH remtirbe independently validated. Circulating levetgtokeratin-
18, a marker of apoptosis, has also been foundrtelate with the likelihood of having NASH.[53] iBltoo now
awaits independent validation.

Natural History

Fatty liver disease has been considered a bensgast with few long-term sequelae. In fact patieitts NAFLD
had the same life expectancy as the general pipuiand a low risk of end stage liver disease.ullgtpublished
in 2005[54] found that among patients with NAFLDrfisis progressed in 37%, remained stable in 34, a
regressed in 29% of subjects ( Table 2 ). They iatded that low initial fibrosis score, high BMhddiabetes were
associated with progression. Interestingly, 3—-5%utfjects with fatty liver were noted to developtwsis. In
another excellent study,[55¢] 15% of subjects WHSH progressed to cirrhosis over a 10—15-yearftiamee.
Importantly, this study also confirmed both incedsardiovascular and liver-related mortality ibjsgts with
NASH. In this study, however, most of the excesstality was seen in subjects with NASH rather thath fatty
liver. Compared to alcoholic steatohepatitis, NASidgresses to cirrhosis less frequently and hasrdeng-term
survival.[56] Among patients with evidence of stdapatitis on initial biopsy, 22% progressed tohasis or liver-
related mortality while only 4% of patients witleatosis alone progressed to the same endpoin&3[57,

Table 2. Changes in Fibrosis Stage Over Time ifegtdwith Nonalcoholic Steatohepatitis

Once cirrhosis develops, subjects with NASH decampte at the rate of 4% annually.[59¢] This wagddb be
somewhat lower than in subjects with cirrhosis ttubepatitis C virus (HCV). This difference was nigidue to a
lower rate of development of ascites. Once thed=Rilgh class progressed to class B, the mortaligsrbetween
subjects with NASH and HCV were identical. The Haxyrisk of development of hepatocellular cancairirhosis
due to NASH is about 10%.[55¢] This too was notethe lower than that seen in a control group ofestib with
hepatitis C.



The development of cirrhosis is associated withsa bf steatosis and other features of NASH; wiiesuah
features are lost, subjects are often categorigenlygtogenic cirrhosis. A higher rate of hepatiutat cancer has
been reported in those with crypotogenic cirrhtisé that reported for cirrhosis with features 3. This may
reflect different propensities for development ahcer at different stages of the disease.

Following liver transplantation, hepatic steatosisurs almost universally within 3—4 years.[60,BEHny such
patients develop steatosis and steatohepatitiseséiglly. Recurrent cirrhosis and graft loss hasrbesported in
some individuals with recurrent post-orthotopi@livransplant (OLT) NASH. The vast majority of setip,
however, have 5-10-year graft loss rates compatalilee general population of subjects undergoibd (51]

Treatment

There is currently no approved therapy for NASHe Ticus of therapy is therefore to attack the fasitors or
protect the liver from harmful factors such as T&lF-he mainstay of treatment is weight managememe. dverall
efficacy of caloric restriction for the treatmeritAFLD was determined to be 61% based on two studr liver
histology before and after caloric restriction 2%1-365 days.[62] A pilot study[63] also suggediedefit with
orlistat. Overall about 60% efficacy rates are alsted in subjects undergoing bariatric surgeralflé 3 ).[64—68]
Importantly, a beneficial effect on insulin resiata and liver histology was seen with gastric bggasg not with
abdominal liposuction.[69]

Table 3. Studies on Efficacy of Bariatric Surgemthe Improvement of Histologic Features

Two studies have reported outcomes of subjectsMABH with cirrhosis undergoing Roux-en-Y proxingastric
bypass. In the first,[70] two of 14 subjects dié@rasurgery; of the remaining subjects nine unasgnva follow-up
biopsy and reversal of cirrhosis was seen in efinine cases. In another larger study with 91exibj[71] there
were three early and seven late deaths. Six adelien late deaths were due to liver failure. Unfuately, no
histological follow-up data are available for tlemaining subjects. At this time, the use of badaturgery for the
treatment of NASH remains experimental.

Several small pilot trials have evaluated the aflmsulin sensitizers for the treatment of NASHheTdata from
studies using metformin have been somewhat disotegith some studies showing improvement in stéstobile
others failing to demonstrate histological improesitn[72—74] A large randomized clinical trial of tiegmin in
children with NASH is currently underway. In cordgr&o metformin, all of the studies using thiazol&tliones have
shown improvement in insulin sensitivity and livestology. Several small studies also noted an awvgment in
hepatic fibrosis. In an important and well doneltaf pioglitazone in subjects with impaired gluedslerance or
diabetes and NASH, there was significant improvemneliver histology.[75] Unfortunately, this studyas
underpowered and therefore the results are natithed. A large definitive trial of pioglitazone imondiabetic
subjects with NASH has been completed by the Natitwstitiutes of Health (NIH) NASH Clinical Resear
Network and the results are awaited.

The excitement about 'glitazones' has to be tendg®ey@ecent data suggesting an increased riskrdfaascular
‘events' in subjects receiving rosiglitazone.[7dji® there is considerable controversy relatedhéovialidity of
these reports,[77-79] it is also worth noting tihthaizolidinediones may not be similar with respto their
effects on the lipid profile. Pioglitazone has bfgral effects on the dyslipidemia associated with metabolic
syndrome.[80] Pioglitazone, however, has been &#socwith an increased risk of heart failure.[81fprisingly,
the overall mortality and risk of cardiovasculaests is decreased with the use of this drug detptencrease in
heart failure. Also, all glitazones are associatéti an increased risk of osteopenia and fractaspgcially
involving distal limbs in elderly women.[82] FingJlit was recently demonstrated that while the Wweggin during



pioglitazone therapy does not reverse after dragaditinuation, the improvement in liver histologyerses to its
baseline state.[75]

While vitamin E, an antioxidant, has been repotteceduce liver enzyme levels, there are only malihistologic
data associated with its use. In one pilot studyparing vitamin E (400 IU/day) versus vitamin E and
pioglitazone,[83] there was improvement in hepst&atosis and some improvement in inflammatiombout
improvement in cytologic ballooning or fibrosis.l@ge definitive phase 11l trial of vitamin E forABH in
nondiabetic subjects by the NIH NASH Clinical ResbkaNetwork has finished enroliment and the resaiés
awaited. Another controversial report has notedld but statistically significant increase in alluese mortality in
subjects taking vitamin E as a health supplemefit.[8

TNF-a is considered to play an important role in thehpgenesis of NASH. Two small studies have evalutdted
role of pentoxyfylline, which inhibits TNIe: Both studies noted an improvement in liver enzgiidd] In one
study, however, there was a considerable drop weita nausea and gastrointestinal adverse effelatstole of this
drug and other anti-TNE-strategies remain to be fully explored.

Several other drugs have been studied in very gilatltrials. These include studies using angistemeceptor
blockers such as losartan, betaine, s-adenosyliongtl, n-3 polyunsaturated fatty acids, hypolipiie drugs such
as fibrates, gemfibrozil, and statins among othidome of these studies are powered adequatelyotodar either
proof of concept that they are definitely effectifdoreover, the potential for publication bias habe considered
when evaluating small positive pilot trials witlgeeat risk of type 1 statistical error. The rolecafinabinoid
receptor antagonists, which effectively improveuiisresistance, for the treatment of NASH haslresn defined.

Conclusion

Considerable new information on the role of insuéisistance, cytokines and adipose tissue in thegi® of
NAFLD has been clarified. The clinical presentatsond natural history of the disease have beemeutliSeveral
noninvasive diagnostic tools are currently in depetent. Of the treatments studied, pioglitazonelzardhtric
surgery have been the most beneficial, although dine limited by several problems related to batiety and
efficacy. While many therapies have been studigd,anticipated that the role of thiazolidinedisnmetformin and
vitamin E will be resolved in a definitive mannarthe near future.
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BOSTON -- Vitamin E and, potentially, pioglitazof®ctos) may become the first effective treatmentson-
alcoholic steatohepatitis (NASH), a researcher baid.

About 43% of NASH patients in a randomized, placebntrolled trial met the study's primary endpein
composite of improved liver function, decreaseddmading, and stabilization of fibrosis -- after albéwo years of
vitamin E treatment, compared with less than 20%atients on placebo (P<0.001), according to Aranyal, MD,
of Virginia Commonwealth University in Richmond.

Some 35% of patients assigned to pioglitazonear2#v-patient trial met the same criteria (P<0.6¢uws placebo),
Sanyal reported.

Despite the apparent significance, pioglitazonkedaio meet the primary endpoint because thedsaign
stipulated a P value of 0.025 or less relativeléogbo, he said.

Action Points

Explain to interested patients that NASH is aaesj chronic liver disease that often leads tdosis.

a Note that this study was published as an abstiratpresented at a conference. These data andismmd
should be considered to be preliminary until putgisin a peer-reviewed journal.

He said the main reason for the failure appeardxtta fluke of the randomization -- substantiallgrenpatients in
the pioglitazone group had no ballooning at baselamd therefore could not show a decrease widintrent.

The data showed that, for most of the individuaamees of NASH disease activity, pioglitazone was
approximately as effective as vitamin E, Sanyal saith both agents superior to placebo.

Still, he said, the key finding was that vitamim&s clearly an effective treatment for active NASH.

There is currently no approved approved therap\NgH.



The two agents were chosen for the study becaubereasearch suggested that both insulin resistamd
oxidative damage are involved in NASH.

Patients were included in the trial if they haddsip-proven NASH in previous six months, with a N&lgeholic
Fatty Liver Disease Score of at least 5 with dédilir probable steatohepatitis, or a score ofstetitohepatitis was
agreed on by two of three pathologists.

Exclusion criteria included diabetes, cirrhosiotirer liver diseases, prior bariatric surgery, oe@ent history of
drug therapy for NASH.

Patients were randomized to receive placebo, 3daggsf pioglitazone, or 800 1U/day of vitamin E,thre form of
rrr a-tocopherol for 96 weeks, at which point a livesfisy was obtained. Other outcomes were measuneeekt
120.

Just over half of both the vitamin E and pioglitae@roups showed resolution of NASH, Sanyal saichgared
with about 25% of the placebo group (P<0.01 fohlaattive-treatment groups versus placebo).

About 55% of vitamin E patients showed improvemarsgteatosis, as did some 70% of those taking péagine. In
the placebo group, 30% improved.

About the same proportion of each group showed eviing) of steatosis during the study, from 15% t%20

Most other outcomes also showed improvement with bgents relative to placebo, including:

. Lobular inflammation

. Severity of ballooning

. Proportion of patients with improved ballooning
. Alanine aminotransferase levels

However, there were only weak, nonsignificant tieetavard improvement of fibrosis with either vitant or
pioglitazone. About 40% of both groups showed improent, as did more than 30% of the placebo greilgposis
worsened in roughly 20% of all three groups.

As expected, pioglitazone had two effects not seiimthe other treatments. Patients on the drugvelasignificant
weight gain -- about 5 kg on average during thdystaompared with less than 1 kg for placebo arahvin E --
and a lessening of insulin resistance as measyretOMA-IR scores.

No drug-related adverse events were seen in tilgteight gain was excluded), and other eventewpread
evenly among groups.

Sanyal pointed out that the trial was not powepedsisess safety issues. He said they would ndszladdressed in
future studies.

Scott Friedman, MD, president of AASLD and a hefmgfist at Mount Sinai School of Medicine in New XdCity,
said the study was among the most important rep@ti¢his year's meeting.

"This should resurrect our efforts to use antioriddor NASH," he said.

However, he cautioned that over-the-counter vitafhsupplements may not have the same effect saée tnial.
He noted that quality of commercial supplementarigely unregulated and may vary from one prodairtother.



The study was funded by the National Institute @li@tes and Digestive and Kidney Diseases. Piagiita was
provided by Takeda. Vitamin E was provided by Pteite.

Sanyal reported relationships with Takeda, Sakarih, Astellas, Pfizer, Gilead, Vertex, ExalenayBr, Onyx,
Amylin, sanofi-aventis, and Intercept.

Friedman reported relationships with Exalenz, saaeéntis, Axcan, Angion, Intercept, 7TM, Stromedixd
Celera.
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ESSENCE OF ARTICLE

" PIVENS is conducted to test the hypotheses tieatttnent with pioglitazone, a thiazolidinedionelilits sensitizer,
or vitamin E, a naturally available antioxidant]lwéad to improvement in hepatic histology in ndiabetic adults
with biopsy proven NASH. DESIGN”

ARTICLE

BACKGROUND: Non-alcoholic steatohepatitis (NASH)asommon liver disease associated with obesity and
diabetes. NASH is a progressive disorder that ead to cirrhosis and liver failure. Insulin resigta and oxidative
stress are thought to play important roles in @hpgenesis. There is no definitive treatment fASN.
OBJECTIVES: PIVENS is conducted to test the hypséisethat treatment with pioglitazone, a thiazokdione
insulin sensitizer, or vitamin E, a naturally aahile antioxidant, will lead to improvement in hapdiistology in
non-diabetic adults with biopsy proven NASH. DESIGNVENS is a randomized, multicenter, double-mdske
placebo-controlled trial to evaluate whether 96 kgeaf treatment with pioglitazone or vitamin E irapes hepatic
histology in non-diabetic adults with NASH compatedreatment with placebo. Before and post-treatrtieer
biopsies are read centrally in a masked fashioarficssessment of steatohepatitis and a NAFLD ifctBcore
(NAS) consisting of steatosis, lobular inflammatiand hepatocyte ballooning. The primary outcomasuee is
defined as either an improvement in NAS by 2 oreniorat least two NAS features, or a post-treatrhkf of 3 or
less, and improvement in hepatocyte ballooning by thore, and no worsening of fibrosis. METHODSVENS
enrollment started in January 2005 and ended inaigr2007 with 247 patients randomized to receitree
pioglitazone (30 mg g.d.), vitamin E (800 IU g.ahj,placebo for 96 weeks. Participants will bedaled for an
additional 24 weeks after stopping the treatmeheé Jtudy protocol incorporates the use of seveadated



guestionnaires and specimen banking. This protwaslapproved by all participating center InstitnéibReview
Boards (IRBs) and an independent Data and Safetyitbting Board (DSMB) which was established for
monitoring the accumulated interim data as thé priagresses to ensure patient safety and to resfégacy as
well as the quality of data collection and ovestlidy management. (ClinicalTrials.gov number, NCI&EbB22).
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