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Abstract

Non-alcoholic steato-hepatitis (NASH) is related to insulin
resistance and, thus, frequently occurs as part of the
metabolic changes that accompany obesity, diabetes
and hyperlipidemia. In childhood, the overwhelming
boost of obesity and its co-morbidities have lead to
the extraordinarily increased prevalence of NASH.
Establishing effective therapeutic strategies to treat the
disease represents the challenge for hepatologists and
gastroenterologists in the next decade. Therapeutic
approaches have aimed at treating associated conditions
(obesity, insulin resistance, hyperlipemia, etc) or
reducing liver oxidative damage (vitamin E).
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TO THE EDITOR

Pediatric non-alcoholic fatty liver disease (NAFLD) is
considered as a global problem, which has been reported
in North America, Europe, Australia and Asia'l, Tt is the
most common cause of liver disease in preadolescents and
adolescents. The increase in the prevalence of NAFLD
has been observed along with a dramatic rise in obesity
in children during the past three decades. Nevertheless,
it cannot be excluded that this may partially represent
increased recognition of this condition'. The disease
is related to insulin resistance and, thus, frequently

occurs as part of the metabolic changes that accompany
obesity, diabetes and hyperlipidemia. The term NAFLD
encompasses a spectrum of histological findings, ranging
from simple steatosis to steatosis accompanied by
inflammation and other evidence of cell injury (termed
non-alcoholic steatohepatitis, NASH).

Diagnosis of NAFLD is usually suspected in presence
of raised levels of aminotransferases and/or ultrasound
liver brightness. Diagnosis of NASH requites liver biopsy,
and the exact prevalence may be severely underestimated.

In large cohorts of preadolescents and adolescents,
the National Health and Nutrition Examination Survey
(NHANES I and the 1998 Korean National Health
and Nutrition Examination Surveym have reported
that NAFLD may be suspected in 3% of the general
pediatric population as estimated by elevated alanine
aminotransferases (ALT). In a study of 810 Japanese
children, fatty liver was diagnosed in 2.6% of subjects'. In
United States, prevalence of hypertransaminasemia varied
from 10% to 23% in the NHANES III study™”' when
obese children were considered. In particular, the latter
study was a school-based trial that recruited third graders
from public elementary school in California, Louisiana,
Minnesota and Texas, and follow-up was made through the
12* gradem. The prevalence rises extraordinarily to 74%
in obese Chinese children', and to 42%' and 53%" in
two cohorts of Italian obese children, respectively. Among
children with type 2 diabetes, the prevalence of elevated
ALT was 48%". In a cohort of biopsy proven NAFLD,
NASH was diagnosed in 26% of the cases with increased
body mass index associated with worsen liver histology'".

NASH may result in cirrhosis, even though no longi-
tudinal study has been conducted in children. Therefore,
establishing effective therapeutic strategies to treat the
disease represents the challenge for hepatologists in the
next decade.

Hitherto, treatment strategies for NASH have revolved
around (1) identification and treatment of associated
meta-bolic conditions such as diabetes and hypetlipemia;
(2) improving insulin resistance by weight loss, exercise
or pharmacotherapy; and (3) using hepato-protective
agents such as antioxidants to protect liver from secondary
insults. Many molecules have shown promising results
in preliminary pilot trials; however, there have been few
treatment modalities examined in rigorous randomised
double-blind placebo controlled trials with adequate
statistical evidence. Furthermore, interpretation of trials
using biochemical markers of liver injury (i.e. hepatic
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aminotransferases) as treatment end-points needs to be
done cautiously, particulatly in the absence of a control
group. The natural history of patients with non-alcoholic
fatty liver disease and raised aminotransferases is charac-
terized by improvement of aminotransferases regardless
of whether hepatic fibrosis improves or not"'.

Both weight loss and regular physical exercise target
to improve first insulin resistance, but it can ameliorate
secondarily associated metabolic conditions, namely diabetes,
hyperlipemia and hypertension”. To achieve longstand-
ing results, the expertise of a multidisciplinary team is
required. Apart from the hepatologist, skilled dietician,
endocrinologist, cardiologist, dietician, psychologist and
radiologist enter a well-designed case management system to
ensure the best therapeutic approach for each patient"”.

Lifestyle advice is of benefit to improve levels of
aminotransferases' " inflammation and steatosis in both
children (unpublished data) and adults'"”. As far as fibrosis
concerns, in a two-year double-blind controlled study,
we have observed that fibrosis does not ameliorate in
children either compliant to the nutritional program ot to
the supplementation with 600 g/d vitamin E (unpublished
data). On the other hand, in adult NAFLD, fibrosis has
been proved to be reduced after weight loss only in 50%
of subjects compliant to the diet, who had higher levels
of insulin at the baseline and greater decrease of ALT
during the follow-up as compared with patients with
lower hyperinsulinemia at the enrolment and a modest
decrease of liver enzyme throughout the study periodm.
Effects of drugs reducing blood lipids (i.e. fenofibrates
or orlistat) have not been exhaustively investigated
either in adults or children, despite these medications
may reduce fatty overload to the liver, lipid peroxidation
and insulin resistance with low cost and acceptable side
effects. On the contrary, attention has been paid to the
effect of antioxidant agents, specifically alpha-tocopherol,
and insulin-sensitizer agents, such as metformin,
both medications being safe, easy to be managed and
inexpensive. The pilot study by Levine'"" encouraged
studies in children™'” and adults"”™"® but in a recent
double-blind placebo study we observed that a 1-year
supplementation with vitamin E is not better than diet and
physical exercise in amelioration biochemical parameters in
children"”. Unfortunately, our clinical experience suggests
that the anti-oxidant molecule is not able to affect liver
histology as compared with placebo (unpublished data).

Data on metformin are promising too in the treatment
of adult NAFLD"*" but a pilot study alone has been
conducted in ten children for six months and no result
has been provided on histology[zol. With great expectation,
we are waiting for the results of two large controlled trial
sponsored by the National Institute of Health with the
aim to evaluate the effect of metformin ss vitamin E or
placebo on liver enzymes in 180 biopsy-proven NAFLD
children® or those of pioglitazone »s vitamin E or placebo
on liver histology of 240 adult NASH (PIVENS clinical
trial)*. The new frontier for the treatment of NASH may
be the thiazolidinediones (ITZD). Pioglitazone (45 mg/d)
was administered in dieting NASH patients with impaired
glucose tolerance or overt type 2 diabetes mellitus for six
months™, In the TZD treated group, the drug significantly
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improved liver enzymes, steatosis, necroinflammation and
ballooning in liver histology. However, the drug seems not
to reduce liver fibrosis causes warning side effects, and is
expensive as compared to metformin.

In conclusion, any attempt to treat pharmacologically
pediatric NAFLD has failed and even though the use of
anti-oxidants (including vitamin E or ursodeoxycholic
acid) or metformin seems to be safe and not so expensive,
there is no rationale to prescribe these medications unless
conclusive results are provided to support their use. On the
contrary, as it has been widely done for pediatric obesity,
national organizations that provide health care must
enhance consciousness of the disease among pediatricians
and general health care providers in schools and families to
favour healthy life-style, low-fat diet and physical exercise.
Diet and regular physical activity remain reasonable and
effective therapeutic approaches to pediatric NAFLD also
in non-obese patients.

REFERENCES

1 Patton HM, Sirlin C, Behling C, Middleton M, Schwimmer ]B,
Lavine JE. Pediatric nonalcoholic fatty liver disease: a critical
appraisal of current data and implications for future research.
] Pediatr Gastroenterol Nutr 2006; 43: 413-427

2 Strauss RS, Barlow SE, Dietz WH. Prevalence of abnormal
serum aminotransferase values in overweight and obese
adolescents. | Pediatr 2000; 136: 727-733

3 Park HS, Han JH, Choi KM, Kim SM. Relation between elevated
serum alanine aminotransferase and metabolic syndrome in
Korean adolescents. Am | Clin Nutr 2005; 82: 1046-1051

4 Tominaga K, Kurata JH, Chen YK, Fujimoto E, Miyagawa
S, Abe I, Kusano Y. Prevalence of fatty liver in Japanese
children and relationship to obesity. An epidemiological
ultrasonographic survey. Dig Dis Sci 1995; 40: 2002-2009

5 Schwimmer JB, McGreal N, Deutsch R, Finegold MJ, Lavine
JE. Influence of gender, race, and ethnicity on suspected fatty
liver in obese adolescents. Pediatrics 2005; 115: e561-e565

6 Chan DF, Li AM, Chu WC, Chan MH, Wong EM, Liu EK, Chan
IH, Yin J, Lam CW, Fok TF, Nelson EA. Hepatic steatosis in
obese Chinese children. Int | Obes Relat Metab Disord 2004; 28:
1257-1263

7 Guzzaloni G, Grugni G, Minocci A, Moro D, Morabito F. Liver
steatosis in juvenile obesity: correlations with lipid profile,
hepatic biochemical parameters and glycemic and insulinemic
responses to an oral glucose tolerance test. Int | Obes Relat
Metab Disord 2000; 24: 772-776

8 Franzese A, Vajro P, Argenziano A, Puzziello A, lannucci
MP, Saviano MC, Brunetti F, Rubino A. Liver involvement in
obese children. Ultrasonography and liver enzyme levels at
diagnosis and during follow-up in an Italian population. Dig
Dis Sci 1997; 42: 1428-1432

9 Nadeau KJ, Klingensmith G, Zeitler P. Type 2 diabetes
in children is frequently associated with elevated alanine
aminotransferase. | Pediatr Gastroenterol Nutr 2005; 41: 94-98

10 Nobili V, Marcellini M, Devito R, Ciampalini P, Piemonte F,
Comparcola D, Sartorelli MR, Angulo P. NAFLD in children:
a prospective clinical-pathological study and effect of lifestyle
advice. Hepatology 2006; 44: 458-465

11 Adams LA, Sanderson S, Lindor KD, Angulo P. The histological
course of nonalcoholic fatty liver disease: a longitudinal study
of 103 patients with sequential liver biopsies. | Hepatol 2005; 42:
132-138

12 Nobili V, Manco M, Raponi M, Marcellini M. Case Management
applied in a multispecialist paediatric outpatients clinic for
patients affected by non alcoholic fatty liver disease (NAFLD). |
Paediatr Child Health 2007; 43: 414

13 Hickman IJ, Jonsson JR, Prins JB, Ash S, Purdie DM, Clouston
AD, Powell EE. Modest weight loss and physical activity



Nobili V et a/. Therapy For Paediatric Nafld

2641

14

15

16

17

18

in overweight patients with chronic liver disease results in
sustained improvements in alanine aminotransferase, fasting
insulin, and quality of life. Gut 2004; 53: 413-419

Lavine JE. Vitamin E treatment of nonalcoholic steatohepatitis
in children: a pilot study. ] Pediatr 2000; 136: 734-738

Vajro P, Mandato C, Franzese A, Ciccimarra E, Lucariello
S, Savoia M, Capuano G, Migliaro F. Vitamin E treatment in
pediatric obesity-related liver disease: a randomized study. |
Pediatr Gastroenterol Nutr 2004; 38: 48-55

Nobili V, Manco M, Devito R, Ciampalini P, Piemonte F,
Marcellini M. Effect of vitamin E on aminotransferase levels
and insulin resistance in children with non-alcoholic fatty liver
disease. Aliment Pharmacol Ther 2006; 24: 1553-1561

Harrison SA, Torgerson S, Hayashi P, Ward ], Schenker S.
Vitamin E and vitamin C treatment improves fibrosis in patients
with nonalcoholic steatohepatitis. Am ] Gastroenterol 2003; 98:
2485-2490

Bugianesi E, Gentilcore E, Manini R, Natale S, Vanni E,
Villanova N, David E, Rizzetto M, Marchesini G. A randomized
controlled trial of metformin versus vitamin E or prescriptive

19

20

21

22

23

diet in nonalcoholic fatty liver disease. Am ] Gastroenterol 2005;
100: 1082-1090

Marchesini G, Brizi M, Bianchi G, Tomassetti S, Zoli M,
Melchionda N. Metformin in non-alcoholic steatohepatitis.
Lancet 2001; 358: 893-894

Schwimmer JB, Middleton MS, Deutsch R, Lavine JE. A phase
2 clinical trial of metformin as a treatment for non-diabetic
paediatric non-alcoholic steatohepatitis. Aliment Pharmacol
Ther 2005; 21: 871-879

Lavine JE, Schwimmer JB. Clinical Research Network launches
TONIC trial for treatment of nonalcoholic fatty liver disease in
children. | Pediatr Gastroenterol Nutr 2006; 42: 129-130

NIH NEWSs. NASH Clinical Research Network Launches New
Trial for Treatment of Liver Disease. 2005. Available from:
URL: http:/ /www.nih.gov/news/pr/apr2005/niddk-01.htm
Belfort R, Harrison SA, Brown K, Darland C, Finch J, Hardies
J, Balas B, Gastaldelli A, Tio F, Pulcini J, Berria R, Ma JZ,
Dwivedi S, Havranek R, Fincke C, DeFronzo R, Bannayan GA,
Schenker S, Cusi K. A placebo-controlled trial of pioglitazone
in subjects with nonalcoholic steatohepatitis. N Engl | Med
2006; 355: 2297-2307

S- Editor Wang ] L-Editor MaJY E-Editor LiuY

www.wjgnet.com



