
The dead cells still count!

Hepatocyte apoptosis causes liver fibrogenesis - 
use apoptosis biomarkers to monitor chronic liver disease!
Liver fibrosis results from chronic damage to the liver. The main causes of liver fibrosis include 
chronic hepatitis B and C virus (HBC, HCV) infection, alcoholic (ASH) and non-alcoholic 
steatohepatitis (NASH).

It is becoming increasingly clear that hepatocyte apoptosis contributes to liver fibrogenesis. 
Recent studies of chronic HBV and HCV infection as well as non-alcoholic fatty liver disease 
(NAFLD) show that hepatocyte apoptosis correlates with disease severity and stage of fibrosis.

M30-Apoptosense® ELISA

A Serum Apoptosis Marker

Chronic Liver Disease
for 

The M30-Apoptosense® ELISA measures a protein fragment 
released from apoptotic hepatocytes
A number of investigators have used the M30-Apoptosense® ELISA to show that the serum/
plasma levels of caspase-cleaved CK18 are elevated in patients with NASH and chronic 
hepatitis C infection. A major advantage of this approach is that the analyte measured by the  
M30‑Apoptosense® ELISA is an endproduct of the apoptotic process,  reflecting the extent of 
active disease (ongoing apoptosis).

M30-Apoptosense® ELISA is a blood test for liver apoptosis useful for disease 
monitoring in patients with HCV infection or NASH.

In USA, Canada und Japan: For research and laboratory use only.  Not for human or diagnostic use.



Caspase activity in hepatocyte apoptosis 
Caspases (a form of protease) are activated during apoptosis and cleave various hepatocyte 
proteins. One of these substrates is cytokeratin 18 (CK18) which is degraded into fragments 
which are subsequently released into blood.

Figure 1. Hepatocytes express the intermediate 
filament protein cytokeratin 18 (CK18). During 
apoptosis, CK18 is cleaved by caspases. Following 
disintegration of apoptotic hepatocytes, caspase-
cleaved CK18 is released into the extracellular 
compartment and can be detected in the blood 
of patients with NASH or HCV infection. PEVIVA 
has developed the M30-Apoptosense® ELISA, 
intended for the quantitative measurement of 
caspase-cleaved CK18.  The assay is based on the 
monoclonal antibody M30 which recognizes a 
neo-epitope on CK18 formed after cleavage by 
caspases.

intact CK18

Nucleus CK18
CK18

Hepatocyte

Apoptosis

Disintegration of apoptotic 
bodies and release of ccCK18

Apoptotic cell

Caspase cleavage
of CK18

Caspase cleaved CK18

Asp396-
neoepitope

measurement of cleaved CK18 only

M30-Apoptosense® ELISA
measures only apoptosis

M30-Apoptosense® ELISA

YM5

YM30



An Apoptosis Biomarker for the HCV clinic
Patients with normal serum ALT values may have active HCV disease as assessed by histopathology. Patients 
with normal ALT and active HCV-related liver diseases were reported to have elevated levels of caspase- 
cleaved cytokeratin 18 products in their serum (Bantel et al., 2004).

Available evidence suggests caspase-cleaved cytokeratin 18 to be a more sensitive marker than liver 
transaminases  for the detection of early liver injury.

About 50 % of all HCV patients do not respond to treatment. The serum levels of caspase-cleaved CK18 were 
found to be higher in patients responding to anti-viral therapy compared to non-responders (Volkman et 
al., 2006).

M30-Apoptosense® ELISA predicts response to anti-viral therapy in HCV patients.
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Monitoring disease progression in patients 
with NASH
The dramatic increase of obesity and metabolic syndrome in many parts of the world has caused a striking 
increase in fatty liver disease. NASH (non-alcoholic steatohepatitis) is the most serious form of fatty liver 
disease and there is an increasing medical need for non-invasive markers for this condition. A number of 
scientific reports from well reputed institutions have established that the M30-Apoptosense® ELISA is a 
useful test for monitoring disease progression in patients with NASH. 
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“CK18 fragments are expected to become an ideal biomarker for NASH” 
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Assay characteristics
The M30-Apoptosense® ELISA is a reproducible and 
robust method for determination of apoptotic cell 
death.   Typically, CVs between and within runs are 
<10 %. The assay includes appropriate recombinant 
protein standards and is ready-to-use.

Serum or plasma samples can be used for analysis.
The same type of sample should be used within a 
specific project.

Sample stability
Cytokeratins are released into the circulation 
as protein complexes. These complexes are 
remarkably stable during sample collection and 
long-term storage. Furthermore, plasma/serum 
samples can be exposed to repetetive freeze-
thaw cycles without loss of activity (Olofsson et al., 
2007).

Quality committment
The M30-Apoptosense® ELISA is registered in 
accordance with the IVD-CE directive. PEVIVA’s 
quality system is ISO 9001 and ISO 13485 certified.

Figure 2: Assessment of liver Apoptosis with 
the M30-Apoptosense® ELISA in patients with 
simple Steatosis, NASH and healthy controls 
(median, 25th and 75th percentile);  Wieckowska 
et al., Hepatology, Vol. 44, No. 1, 2006
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