
Non-alcoholic steatohepatitis (NASH) is a condition characterized by histologi-
cal changes similar to those of alcoholic hepatitis in subjects with negligible or nil
alcohol use – less than 140 g of ethanol per week for males and 70 g for females.
NASH should be currently included in non-alcoholic fatty liver disease (NAFLD),
which progresses from steatosis to cirrhosis and hepatocellular carcinoma (1).

The growing interest in NASH during the last few years results from a number of
reasons. First comes its high prevalence – it is considered the most common cause
of hypertransaminasemia, hence the most common liver condition. In the USA 30%
of the adult general population are believed to have NASH, as well as nearly 9% of
the pediatric population. Patients with central obesity and metabolic syndrome are
most likely to develop NASH; as a result, prevalence is particularly high in patients
with morbid obesity, who may have this condition in up to 95% of cases. Of these,
20 to 35% will exhibit NASH signs, and 3% cirrhosis. These percentages are similar
to those reported by Díez-Rodríguez et al. in this issue (2).

The second reason is that fat deposition in the liver has been shown to be not ful-
ly harmless, which confirms research by Hans Popper, who back in the sixties stat-
ed: “Prolonged fatty transformation of the liver, whether experimental or clinical,
commonly leads to fibrous, cirrhotic changes” (3). Despite this statement most au-
thors, based at least partly on the fact that liver function test abnormalities are usual-
ly subdued in NASH, considered that simple steatosis was a relatively benign condi-
tion. As a result of the Cleveland Clinic findings, which demonstrated that 4% of
patients with simple steatosis develop cirrhosis, fatty liver infiltration is now unani-
mously considered to be not always a benign process (4).

Histological examination of the liver provides the most accurate information for
diagnosing NASH, as it allows to establish inflammation severity and fibrosis ex-
tent, and may predict progression to cirrhosis. In fact, based on Brunt’s classifica-
tion, a scoring system is now established to assess steatosis extent, inflammation,
and fibrosis stage (5). However, we should bear in mind that liver biopsy also has
several shortcomings; it is an invasive, often painful approach with a complication
rate of around 0.5% and significant sampling errors (6). A recent study showed that
a single biopsy may not rule out fibrosis in 35% of cases. Furthermore, steatosis
may be absent in advanced disease, hence many authors consider that most crypto-
genetic cirrhoses originate in NASH (7). Issues posed by repeat biopsy add to the
aforementioned limitations, which makes it virtually impossible to perform longitu-
dinal studies with histological control and a relevant number of subjects.

In the last few years many papers have investigated, particularly in the setting of
hepatitis C, the usefulness of alternative, non-invasive tests amenable to regular rep-
etition over time, and providing information on fibrosis stage and liver disease pro-
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gression (8). The increasing relevance of NAFLD has led to use such tests, or to in-
troduce novel ones, in an attempt to differentiate simple steatosis from NASH, and
to assess fibrosis stage, both key factors for NAFLD prognosis. Clinical and bio-
chemical variables most commonly associated with advanced fibrosis in NAFLD
include diabetes, metabolic syndrome, insulin resistance, elevated AST/ALT index,
and decreased platelet numbers; however, the use of these parameters alone is of lit-
tle value in differentiating simple steatosis from NASH (9). This is also the case
with conventional imaging techniques. Indeed, the usefulness of ultrasonography,
computed tomography, and magnetic resonance imaging is limited for predicting
disease stage. This is why more accurate imaging tests and clinico-biological in-
dices are necessary to differentiate simple steatosis, steatohepatitis, and fibrosis ex-
tents. Among the former, elastography by FibroScan is most useful to quantitate liv-
er fibrosis; however, it has specific limitations for NASH, particularly in obese
subjects. In a recent study of children with NASH FibroScan allowed to differenti-
ate absent fibrosis from advanced fibrosis, but could not identify intermediate stages
(10).

Regarding clinico-biological tests, some attempt to differentiate simple steatosis
from NASH whereas others aim to assess fibrosis stage. The former include at least
three proposals: NASH test, Palekar index, and Shimada index. These combine age,
body mass index, AST/ALT ratio, hyaluronic acid or adiponectin, serum collagen
type 4 leves, and HOMA index (8). Some authors have devoted their research to di-
agnosing NASH in patients with morbid obesity. In this respect, a recent multivari-
ate analysis at the University of San Francisco found six factors predictive for
NASH. These include hypertension, diabetes, sleep apnea, ALT > 27 IU, AST > 27
IU, and race other than black (11).

Many more studies have assessed fibrosis staging, to the extent that the number
of papers in this field is overwhelming. Nevertheless, many of them lack adequate
confirmation in multicenter trials. Biological parameters under study include indi-
rect markers, which reflect liver changes but are not directly related to extracellular
matrix (ECM) metabolism, and direct markers of changes occurring in the ECM.
Most fibrosis indices are based on mathematical models that combine serum mark-
ers, both direct and indirect, and clinical data (12). Given the significance of apopto-
sis in the pathogenesis of NASH, the levels of fragments generated by caspase-3 on
targeting cytokeratin-18 (CK-18) have been proposed as an apoptosis marker and an
activity/severity index for NASH (13). Genomic and proteomic techniques to inves-
tigate the thousands of genes and proteins involved in the pathogenesis of fibrosis
are also being assessed; however, their cost and challenging interpretation represent
a serious barrier to clinical use. Methods predictive of fibrosis that have been used
in the analysis of extensive series of patients with NAFLD include “BARD”, which
uses the sum of three simple variables (body mass index, ALT/AST ratio, and dia-
betes) to identify patients with NAFLD and advanced fibrosis. Another method is
“OELF” (Original European Liver Fibrosis), which has been used for a number of
liver conditions including NASH, and combines the following parameters: age,
hyaluronic acid, PIIIP, and tissue metalloproteinase inhibitor I. A simplified version
is designated “ELF” (14). The system proposed by Angulo, known as “NFS”, is one
of the most commonly used. It has been applied to large series of patients, and com-
parative studies versus other tests such as Fibrometer and APRI have been carried
out. NFS includes six variables: age, body mass index, diabetes, AST/ALT ratio,
platelets, and albumin. A mathematical formula is applied to these parameters by
which two cutoff points are established allowing to tell patients with no fibrosis
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from those with advanced fibrosis (15). It is this system by Angulo that Díaz-Ro-
dríguez et al. used in their study of patients with morbid obesity. Their paper dis-
cusses a well-designed study comparing fibrosis extent in liver biopsies obtained
during bariatric surgery versus NFS. The study has definite strengths, including the
availability of biopsies for each patient, which significantly reduces potential sam-
pling errors, and that changes in fibrosis were acknowledged with NFS in the sec-
ond study, some time after bariatric surgery. The study also has a number of limita-
tions – most important of all is the short series of patients, whereby the number of
subjects included in each fibrosis stage, particularly for advanced stages, is very
small, which forced the authors to pool patients together.

Finally, we must consider the role to be played by non-invasive tests in the man-
agement of patients with NAFLD. There is no doubt that combining imaging tech-
niques and clinico-biological testing will prove particularly useful for longitudinal
studies providing information on disease progression, as well as of great help in
managing these patients. Most challenging for non-invasive test selection is the
huge plethora of assays overwhelming the literature, whose results are difficult to
compare. When deciding which tests will be used the following key points should
be considered: power to differentiate simple steatosis from steatohepatitis, and to
distinguish intermediate fibrosis stages (not only advanced fibrosis), which will
document progression capability (16). The most important thing to know is whether
a combination of imaging techniques and clinico-biological tests will ultimately
avoid liver biopsy, or simply help us decide on its indication and proper timing. I
think there is currently no clear answer to this question, and many more studies will
be needed before reaching a definite conclusion. We may here recall Plinio’s state-
ment in the Prologue to his Natural History: “It is a difficult task to give novelty to
what is old, authority to what is new” (17).
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