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cytokeratin 18 fragments

A letter in response to: Canbakan B, Senturk H, Canbakan M et al.: Is alanine
aminotransferase level a surrogate biomarker of hepatic apoptosis in nonalcoholic
fatty liver disease? Biomarkers Med. 4(2), 205-214 (2010).
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Recent years have witnessed an increasing inter-
est in the relationship between alanine amino-
transferase (ALT) and nonalcoholic fatty liver
disease (NAFLD) [1]. Traditionally, increased
ALT concentrations are believed to be a conse-
quence of liver injury in NAFLD and are, thus,
widely used as a surrogate marker of this condi-
tion [2]. However, studies assessing the specificity
and sensitivity of ALT as a marker of NAFLD
have been limited and efforts to identify reliable
cut-off values for this enzyme, in order to facili-
tate the identification of subjects with NAFLD,
have generated conflicting results [3]. Another
issue inherent to the use of ALT as a biomarker
of NAFLD is the possible confounding factors
that might cause ALT elevation [4]. For example,
small amounts of alcohol consumption, as well as
hepatotoxic medications, may act as confounding
factors in the association between increased ALT
concentrations and NAFLD. These caveats not-
withstanding, ALT can be considered an accept-
able marker for NAFLD in epidemiological
studies. By contrast, caution should exercised
regarding the use of ALT for diagnostic and mon-
itoring purposes in the clinical care of NAFLD
patients [s]. Another problem with the use of
ALT as a diagnostic or monitoring biomarker
of NAFLD is the existence of two isoforms of
this enzyme, termed ALT1 and -2 [6]. Jadhao
and colleagues have previously demonstrated that
murine ALT2 gene expression is induced two-
fold in fatty livers of obese mice [7]. By contrast,
the expression of murine AL71 was unchanged.
This raises a question regarding which ALT form
is actually measured in serum in the settings of
standard clinical chemistry.

It is now widely accepted that the full histo-
logical spectrum of NAFLD may be found in
patients with normal ALT. Francanzani and
coworkers have convincingly demonstrated that

NAFLD patients with normal ALT are at risk
of progressive and severe hepatic disease, as well
as of extrahepatic manifestations (8]. In the light
of their results, the authors concluded that this
evidence could make liver biopsy mandatory in
the majority of cases, unless currently unavail-
able sensitive and specific noninvasive tests prove
their efficacy (8]. Unfortunately, liver biopsy has
a number of limitations, including considerable
sampling variability, patient discomfort, poten-
tial morbidity (bleeding and organ perforation)
and costs [9.10). Of note, serious complications
have been demonstrated to occur in 0.3% of liver
biopsies, with 0.01% being fatal [9].

Cytokeratin 18 fragments, NAFLD &
normal ALT

In the April 2010 edition of Biomarkers in
Medicine, Canbakan and colleagues reported the
results of their study, exploring the significance
of ALT elevation in patients with NAFLD [1].
The authors demonstrate that ALT elevation was
not associated with advanced necroinflammatory
grade and fibrosis. Interestingly, ALT values did
not correlate with the parameters of apoptosis and
oxidative stress. In keeping with the results of
Fracanzani and colleagues, the authors concluded
that only liver biopsy can be used for accurately
determining the histological severity and prog-
nosis of liver damage in the setting of metabolic
liver diseases [8]. Of note, the authors demon-
strated that there was no association between
ALT and the immunohistochemical expression
of caspase 3 and 8 in the liver [11].

Growing evidence has recently suggested that
dysregulation of the apoptotic pathway in hepato-
cytes plays an important role in a wide range of
chronic liver disorders [12]. A neoepitope in cyto-
keratin (CK)18 becomes available at an early cas-
pase cleavage event during hepatocyte apoptosis,
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and is not detectable in vital or necrotic cells [13].
A monoclonal antibody, M30, specifically recog-
nizes the fragment of CK18, which is cleaved at
Asp396 (M30 antigen). An M30-based sandwich
ELISA assay determines the circulating levels of
M30 antigen and may serve as a surrogate serum
biomarker of hepatocyte apoptosis [14.15]. CK18
is cleaved, primarily by caspase 9, to generate this
M30 neoepitope, but also by caspase 3 and 7 [16].
The assessment of serum M30 antigen holds
great promise for assessing the degree of liver
injury in several chronic liver diseases, includ-
ing NAFLD [13]. Importantly, we have recently
demonstrated that serum M30 levels may be asso-
ciated with the presence of more severe inflam-
matory changes (nonalcoholic steatohepatitis
[NASH]) among NAFLD cases with normal
ALT levels [17). We have enrolled 18 patients with
biopsy-confirmed NAFLD and normal ALT levels
(<40 U/1). Compared with patients with NAFLD,
but not NASH (n = 12), mean serum M30 levels
were significantly raised in the six patients with
normal ALT and NASH levels (198.2 + 37.2 U/l
vs 80.7 + 19.2 U/, p < 0.01). In multivariable ana-
lysis, M30 levels were significantly and indepen-
dently associated with the presence of NASH in
patients with NAFLD and normal ALT levels [17].
It is noteworthy that, although activated caspase 3
immunohistochemistry is recommended for the
detection and quantification of apoptosis in tissue
sections [18], M30 levels are mainly produced by
caspase 9 during apoptotic cell death of hepato-
cytes [16]. Therefore, it is possible that serum M30
levels [13] and liver expression of caspase 3 and 8 [11]
would actually capture different aspects of hepato-
cyte apoptosis occurring in the setting of NAFLD.
However, it should be noted that the diagnostic
performance of serum M30 levels alone may be
suboptimal [19]. In addition, the diagnostic value
of M30 levels for predicting histological NASH

and the severity of the disease may be confounded

Asian populations with normal liver

histology. Hepatology 51, 1577-1583

by the amount of fibrosis [20]. Another potential
caveat of only using serum M30 concentrations
is the lack of specificity for NASH as levels of this
molecule may be altered in other disease condi-
tions, such as cholecystitis [21], cancers [22] and
coronary artery disease [23]. One potential strategy
to overcome this issue may lie in the measurement
of different molecular forms of CK18 released
from dead cells. While apoptosis is associated with
the release of M30 antigen, necrosis will result in
release of uncleaved CK18 (M65 antigen) [24]. It is
worth noting that there is also evidence suggest-
ing that levels of M65 antigen may be of value
for determining the severity of liver injury in the
spectrum of NAFLD [15,19].

Conclusion

Up until now, there has been a paucity of studies
devoted to finding a reliable biomarker of severe
liver disease in NAFLD patients with normal
ALT. Clearly, a liver biopsy cannot be performed
in all patients with NAFLD [10,25,26]. The assess-
ment of serum levels of cleaved and intact CK18
(M30 and M65 antigen, respectively) appears to
hold promise as an alternative to liver biopsy as a
reliable way of diagnosing NASH and monitoring
disease progression in patients with NAFLD and
normal ALT [11]. Future validation studies and
developments in this field can make this approach
ideal for screening and monitoring purposes.
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