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Over the last decade, a wealth of data has emerged illustrating both the rather benign clinical
course of nonalcoholic fatty liver disease (NAFLD) in many individuals, and the
unfavorable prognosis of this condition in others. Several studies on long-term mortality of
patients suffering from NAFLD confirmed by imaging and/or liver biopsy have been
reported. Studies with an average follow-up of at least 5 years are summarized in Table 1
[1-10]. Compared to the general population of same age and sex, NAFLD is associated with
a significantly higher overall mortality [1,2,4] and liver-related mortality [1,2]. The long-
term prognosis of patients with NAFLD, however, varies across the disease stage. Although
the terms simple steatosis and NASH are often used in studies on long-term prognosis to
classify patient risk, differing definitions have been used across the studies. Despite that,
however, some conclusions can be derived from pooling data from these studies together
(Table 1). Within the first 15 years of follow-up, the prevalence of cirrhosis development is
significantly higher in patients with NASH as compared to patients with simple steatosis
(10.8% vs. 0.7%, respectively, x2 = 23.3, p<0.001). Consequently, the liver-related mortality
is also significantly higher in patients with NASH as compared to simple steatosis (7.3% vs.
0.9%, respectively, x2 = 16.7, p<0.001). The overall mortality between these two groups,
however, is not significantly different, although there is a trend towards a higher overall
mortality in the NASH group (40.5% vs. 32.5%, respectively, x2=3.61, p<0.1).

None of the studies reported to date comparing overall and liver-related mortality of
individuals with biopsy confirmed simple steatosis (as defined by steatosis alone or steatosis
with mild inflammation/cellular injury) and the general population of same age and sex has
found an increased mortality risk in those with simple steatosis. Thus, when we have to
counsel patients with simple steatosis, it is safe to state that simple steatosis is not associated
with a prognosis worse than expected in individuals of the same age and sex. On the
contrary, the overall and liver-related mortality in patients with NASH is higher than
expected in individuals of the same age and sex, but this observation comes from a single
study that included only 71 patients with NASH [2]. Unfortunately, since there is no
consensus on what the best definition of NASH is, different histological criteria have been
used in the various studies for defining NASH [2-4,7]. Most recently, the Pathology
Subcommittee of the NIDDK-sponsored NASH-clinical research network (CRN) has
proposed a semiquantitative scoring system to grade and stage the several histological
features of NAFLD [11]. That scoring system is intended to be used in the design of clinical
trials, not to replace the pathologist's judgment on the diagnosis of NASH, and it remains
uncertain whether the use of this scoring system for NASH classification provides any
prognostic information.
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In this issue of Hepatology, Soderberg et al. [4] report an 80% (standardized mortality ratio
1.8, 95%CI 1.48, 2.16) increased mortality in 256 patients with elevated liver enzymes who
underwent liver biopsy and had a mean follow-up of 21 years. One-hundred and eighteen
(46%) patients suffered from NAFLD, and the remaining had liver disease not related to
NAFLD. Although the number of patients is too small to derive substantial conclusions,
particularly for those with liver disease other than NAFLD, the study provides some
interesting observations in the group of patients with NAFLD. First, the NAFLD group had
a 70% (standardized mortality ratio 1.7; 95%CI 1.24, 2.25) higher risk of dying as compared
to a population of similar age and sex, and this increased risk is almost identical to that
reported in two large prior studies [1,2]. Second, using the NASH-CRN histology scoring
system [11], patients were divided into those with definitive NASH (n=51) and with no
definitive NASH (or non NASH, n=67); the overall mortality in the group with definitive
NASH (but not in the non NASH group) was significantly higher as compared to the general
population of the same age and sex, similar to what was reported in a prior study [2]. Third,
as illustrated in Figure 2a in the paper, overall mortality was almost identical between the
definitive NASH and non NASH groups which also had been reported in another recent
long-term follow up study [3].

The study by Soderberg at al.[4] essentially reproduces several observations from prior long-
term follow-up studies [1-3], but most intriguing is the reported similar overall- and liver-
related mortality between the groups with and without definitive NASH. There are two most
likely explanations for the lack of difference in survival between the two groups. One
explanation is the clear lack of power of the study; with such a small number of patients in
each group (51 vs. 67), the study simply did not have enough power for a long-term survival
comparison. The second explanation is the way patients were classified (definitive NASH
vs. non NASH) for survival comparison. As discussed by the authors, the NASH-CRN
scoring system takes into account only the presence and severity of steatosis, hepatocyte
ballooning, and lobular inflammation to differentiate between patients with and without
definitive NASH [11]. The reported inter-rater agreement on lobular inflammation and
hepatocyte ballooning was as low as 0.1 and 0.14 (poor to fair) respectively in one series
[12], and increased to only 0.45 and 0.56 (moderate to good) respectively in another series
[11]. Similarly, the intra-rater agreement on lobular inflammation and hepatocyte ballooning
was 0.37 and 0.62 (moderate to good) respectively in one series [13] and 0.60 and 0.66
(good) respectively in another series [11]. These levels of agreement indicate that mandating
lobular inflammation and hepatocyte ballooning for the diagnosis of NASH would make the
diagnosis often difficult, if not impossible to reproduce from one pathologist to the next, or
from one reading to another reading of the same slides even if the reading is done by the
same pathologist. In addition, a series of individuals who had undergone paired liver biopsy
with two samples of liver tissue taken simultaneously reported an inter-biopsy agreement on
lobular inflammation and hepatocyte ballooning as low as 0.13 and 0.45, respectively [13].
Thus, the diagnosis of NASH may or may not be established in subjects with NAFLD
depending on where in the liver parenchyma the biopsy needle is inserted. Furthermore,
there are no data from long-term follow-up studies on whether lobular inflammation or
hepatocyte ballooning would indicate a greater likelihood of disease progression, and there
are no compelling data that lobular inflammation or hepatocyte ballooning per se are of any
prognostic significance.

As discussed by Soderberg et al. [4], the NASH-CRN scoring system also does not take into
account the presence and severity of fibrosis for NASH classification; so not surprisingly, a
good proportion of individuals classified as non NASH would be expected to have increased
fibrosis. In fact, 45 of the 67 (67.2%) patients classified as non-NASH in the study by
Soderberg et al. [4] had increased liver fibrosis, with 8 of them having septal fibrosis or even
well established cirrhosis. If all these patients with increased liver fibrosis would have been
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labeled definitive NASH, the mortality most definitively would have been significantly
higher in the NASH group. Indeed, if we extend the analysis of the data to consider the
presence and severity of fibrosis on long-term mortality regardless of other histological
features, the study would provide additional and more clinically relevant conclusions. For
instance, 40 of the 47 (89.4%) patients who died had increased (stage 1 to 4) fibrosis as
compared to 50 of the 71 (70.4%) patients who remained alive (x2 = 5.9, p<0.02). In
addition, the mortality figure increases markedly in patients with fibrosis stage ≥ 2; 32 of the
47 (68.1%) patients who died had fibrosis stage ≥ 2 as compared to 20 of the 71 (28.2%)
patients who remained alive (x2 = 18.3, p<0.001). Further, when all patients with fibrosis
stage 1-4 were called NASH in the study by Soderberg et al. [4], the overall mortality was
markedly higher in the NASH group as compared to the non NASH group as illustrated in
Figure 2b in the paper. Similarly, when liver biopsies showing only steatosis or steatosis
with nonspecific inflammation were called non NASH, and all other biopsies including
those with fibrosis stage 1-4 were called NASH in a recent study [3], the liver-related
mortality in the NASH group was significantly higher than in the non NASH group.

Based on all this, it seems the presence and severity of fibrosis dictates both overall and
liver-related mortality in patients with NAFLD. Fibrosis stage is in fact the histological
feature with the highest inter-rater agreement with reported values of 0.5 (moderate) [12]
and 0.84 (excellent) [11], and the highest intra-rater agreement with reported values of 0.69
(good) [13] and 0.85 (excellent) [11]. What still remains unknown, however, is what long-
term prognostic information, if any, can be obtained from grading the severity of
inflammation and hepatocyte ballooning. The study by Soderberg et al. [4] suggests that
requiring those histological features for NASH classification (i.e., using the NASH-CRN
scoring system) the long-term mortality of those with definitive NASH is not significantly
different from those with non NASH.

Unfortunately, the study by Soderberg et al. [4] along with the two other studies [2,3] that
included liver biopsy did not analyze the prognostic relevance of inflammation and
hepatocyte ballooning adjusted by presence and severity of fibrosis. Only a large
appropriately powered study of several hundreds of patients who underwent liver biopsy and
have follow-up data for several years or decades will answer those questions. In the
meantime, when the practicing hepatologist is counseling patients in regards to long-term
prognosis, it seems important to pay more attention to presence and severity of fibrosis on
liver biopsy regardless of the pathologist' labeling of NASH or non NASH.
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