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Clinical significance of serum Ck18-M65 and 
M30 levels in patients with chronic hepatitis B 
combined with nonalcoholic steatohepatitis and 
liver fibrosis
Lu Dai, MMa,* , Yingchun Yan, BMa, Qi Chen, MDa

Abstract 
In this study, we aimed to explore the clinical significance of serum CK18-M65 and CK18-M30 levels in patients with chronic 
hepatitis B (CHB) complicated by nonalcoholic steatohepatitis (NASH) and liver fibrosis. The observation and control groups 
comprised 133 patients with CHB complicated by NASH and 50 healthy patients from our hospital, respectively. Liver function 
indices, including alanine aminotransferase, glutamic aminotransferase, γ-glutamyltransferase, total bilirubin, total protein, and 
total cholesterol, were determined using an automatic biochemical analyzer. Hyaluronic acid, type III procollagen, type IV collagen, 
laminin, and CK18-M65 and M30 levels were detected using ELISA. Serum CK18-M65 and M30 levels in patients with CHB 
complicated by NASH were positively correlated with the liver fibrosis stage (P < .05). While serum CK18-M65 demonstrated 
a low diagnostic value for liver fibrosis in the S0-1 stage, it exhibited good diagnostic value for S2-3 stage liver fibrosis. Serum 
CK18-M30 displayed good diagnostic value for S0-1 and S2-3 hepatic fibrosis, particularly for S2-3 hepatic fibrosis. Elevated 
serum CK18-M65 and CK18-M30 levels in patients with CHB complicated with NASH suggest their potential utility in evaluating 
the progression of liver fibrosis in this population. In particular, CK18-M30 exhibits superior diagnostic efficiency.

Abbreviations: ALT = alanine aminotransferase, AUC = area under a receiver operating characteristic curve, CHB = chronic 
hepatitis B, CHOL = cholesterol, CK18 = cytokeratin 18, GOT/AST = glutamate aminotransferase, HA = hyaluronic acid,  
IV-C = type IV collagen, LN = laminin, NAFLD = nonalcoholic fatty liver disease, NASH = nonalcoholic steatohepatitis, PIIIP = type 
III pre-collagen, ROC = receiver operating characteristic, TBIL = total bilirubin, TP = total protein, γ-GT = γ-glutamyltranspeptidase.

Keywords: chronic hepatitis B, CK18-M30, CK18-M65, liver fibrosis, nonalcoholic steatohepatitis

1. Introduction
Chronic hepatitis B (CHB) is a viral infection that damages the 
liver and can cause acute or chronic disease.[1] Nonalcoholic 
fatty liver disease (NAFLD) is characterized by fat accumula-
tion in liver parenchymal cells in the absence of excessive alco-
hol consumption.[2,3] Patients with CHB face an increased risk 
of developing NAFLD, making patients with combined CHB 
and NAFLD an important target for research.[4] NAFLD also 
increases the likelihood of liver fibrosis, and the coexistence of 
CHB and NAFLD can exacerbate liver damage and accelerate 
liver fibrosis. Despite the prevalence of CHB and NAFLD, there 
is insufficient knowledge regarding risk markers and predictors 
of liver fibrosis for early detection and management.

The most accurate test for liver fibrosis is liver biopsy for 
pathological diagnosis, which can determine the disease sever-
ity and patient risk grading.[5] However, liver biopsy is invasive, 
can be traumatic and high-risk, making it poorly accepted by 
patients.[6] Thus, finding an ideal noninvasive method for assess-
ing liver fibrosis is clinically important. As a noninvasive test, 
serum indices are safe, economical, and reproducible, and are 
widely used in the diagnosis and treatment of various diseases.[7] 
Serum liver fiber 4 levels have been widely used as a sensitive 
indicator of liver fibrosis, and their elevated levels reflect the 
continuous progression of liver fibrosis.[8] However, studies have 
suggested that the progression of liver fibrosis to cirrhosis may 
decrease liver fiber 4 levels, and that the use of serum liver fiber 
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4 items alone as a diagnostic method for the degree of liver 
fibrosis may pose a risk of misdiagnosis.[7,8]

The mature liver cytoskeleton is primarily composed of cyto-
keratin 18 (CK18).[9] When hepatocyte apoptosis is triggered by 
infection, alcohol, or other factors, CK18 decomposes into dif-
ferent fragments, including antigenic fragments containing M65 
and M30. It is assumed that serum CK18-M65 and M30 levels 
can better reflect the degree of hepatic fibrosis.[10,11] Liver func-
tion indices are important indicators for the clinical assessment 
of liver tissue conditions and effectively reflect hepatocyte dam-
age. In this study, patients with CHB and NAFLD were tested 
for serum CK18-M65 and M30, liver fiber 4 items, and liver 
function to investigate the clinical significance of CK18-M65 
and M30 in the assessment of the degree of hepatic fibrosis and 
provide a research basis for diagnosing hepatic fibrosis in these 
patients.

2. Materials and methods

2.1. General information

One hundred and thirty-three patients with CHB and NAFLD 
who visited our hospital between February 2021 and December 
2022 were included in this study. Among them, 87 were male 
and 46 were female, aged between 20 and 68 years old, with a 
mean age of 41.56 ± 14.78 years.

The inclusion criteria were as follows: positive hepatitis B 
surface antigen for more than 6 consecutive months; hepatitis B 
virus gene ≥ 105 IU/mL; alanine aminotransferase (ALT) levels 
1 to 2 times higher than the normal range (6–24 U/L); diagno-
sis of NAFLD based on the 2018 Chinese Medical Association 
Guidelines for the Prevention and Treatment of NAFLD; 
informed consent was provided for hepatic puncture biopsy; 
and approval from the hospital’s ethics committee.

The exclusion criteria were as follows: hepatitis C virus, hep-
atitis A virus, hepatitis D virus, and other hepatophilic viruses; 
liver damage due to alcohol, drugs, immunity, or other causes; 
presence of diabetes, hypertension, tumors, and heart, kidney, 
lung, and other organ diseases; recent antiviral drug treatment; 
acute hepatitis B and liver failure, cirrhosis patients; patients 
with acute hepatitis B, liver failure, or cirrhosis; and second-
ary factors causing liver fat deposition, such as heavy alcohol 
consumption, long-term use of drugs causing liver steatosis or 
monogenic genetic diseases. Fifty healthy patients without a 
family history of hepatitis B and with normal physical examina-
tion results were selected as the control group.

According to the liver pathological puncture results, patients 
were grouped according to hepatic fibrosis stage: S0 stage (14 
males, 8 females, mean age [36.56 ± 12.37]), S1 stage (24 males, 
14 females, mean age [38.59 ± 17.61]), S2 stage (29 males, 12 

females, mean age [41.66 ± 11.14]), S3 stage (15 males, 10 
females, mean age [42.66 ± 11.14]), and S4 stage (2 males, 1 
female, mean age [45.31 ± 12.50]). An additional, 50 healthy 
people who underwent physical examination in our hospital 
during the same period were selected as the control group (31 
men, 19 women, mean age [32.68 ± 15.49] years).

No statistically significant differences in age or sex were 
observed between the groups, and they were comparable. This 
study was approved by the Ethics Committee of our hospital 
and informed consent was obtained from all patients.

2.2. Research methods

2.2.1. Serum biochemical index testing. On the day of the 
liver biopsy, 5 mL of fasting venous blood was collected, and 
liver function indexes were detected using a fully automatic 
biochemistry instrument. The detection items included ALT, 
glutamate aminotransferase (AST), total bilirubin (TBIL), 
γ-glutamyltranspeptidase (γ-GT), total protein (TP), and total 
cholesterol (CHOL). Serum samples were transferred to clean 
Epp tubes and stored at −80 °C. Additionally, hyaluronic acid 
(HA), type III pre-collagen (PIIIP), type IV collagen (IV-C), 
laminin (LN), CK18-M65, and CK18-M30 were measured by 
ELISA. The kits were purchased from Jiangsu Enzyme Immunity 
Industry Co., and each batch of experiments included positive 
and blank controls.

2.2.2. Liver biopsy and liver fibrosis stage. Patients 
underwent ultrasonic localization liver puncture biopsy and 
were anesthetized prior to surgical commencement. After the 
location of the puncture point was determined by ultrasound 
examination, a disposable 16G puncture needle was used to 
obtain liver tissue >2 cm in size via percutaneous puncture. The 
liver tissue samples were immediately fixed in 10% formalin, 
embedded in paraffin, and double-stained with hematoxylin 
and eosin HE and Masson trichrome. Liver fibrosis severity 
was graded as follows: S0, no fibrosis observed on biopsy; S1, 
enlarged hepatic portal bundles without interval formation; S2, 
enlarged hepatic portal bundles with small interval formation; 
S3, more intervals without cirrhosis; and S4, cirrhosis.

2.3. Statistical processing

Data were analyzed using IBM SPSS Statistics version 22.0 (IBM 
Corp., Armonk NY), and measurement data were expressed as 
x ± s. t Tests were used for inter-group comparisons. Receiver 
operating characteristic (ROC) curves were used to analyze the 
diagnostic value of serum CK18-M65 and CK18-M30 for liver 
fibrosis. Statistical significance was set at P < .05.

Table 1

Comparison of biochemical indexes in patients with CHB and NAFLD liver fibrosis of different stages.

Liver fibrosis classification Control (n = 50) S0 (n = 22) S1 (n = 38) S2 (n = 41) S3 (n = 25) S4 (n = 7) F P

ALT (U/L) 18.74 ± 9.83 51.74 ± 9.83 60.93 ± 10.21 80.28 ± 12.52 88.38 ± 14.78 96.7 ± 17.74 15.348 .045
AST (U/L) 16.93 ± 9.82 38.93 ± 9.82 45.39 ± 13.80 51.95 ± 13.07 62.78 ± 15.03 70.8 ± 19.68 12.459 .021
TBIL (μmol/L) 14.56 ± 5.49 25.38 ± 5.49 29.84 ± 6.75 32.84 ± 7.03 38.39 ± 7.82 41.34 ± 8.72 95.567 .075
TP (g/L) 72.67 ± 8.84 48.42 ± 8.84 41.38 ± 5.12 34.28 ± 5.72 33.92 ± 4.20 33.48 ± 3.89 68.754 .091
γ-GT (U/L) 28.75 ± 5.29 31.94 ± 6.32 42.86 ± 7.81 46.34 ± 8.45 58.82 ± 10.76 72.34 ± 12.05 72.894 .026
CHOL (mmol/L) 3.19 ± 1.28 4.53 ± 1.28 5.39 ± 1.51 6.15 ± 2.01 6.78 ± 2.13 7.81 ± 2.56 98.258 .065
HA (ng/mL) 49.38 ± 8.67 68.38 ± 12.34 82.84 ± 14.95 103.84 ± 19.89 148.39 ± 30.32 261.34 ± 43.57 119.225 .038
PIIIP (ng/mL) 14.42 ± 12.36 18.42 ± 5.79 34.38 ± 8.61 49.28 ± 9.29 68.92 ± 11.50 73.42 ± 19.33 48.724 .042
IV-C (ng/mL) 67.89 ± 9.28 84.94 ± 12.25 112.86 ± 21.98 156.34 ± 22.45 186.82 ± 30.86 242.34 ± 48.24 77.894 .011
LN (ng/mL) 102.75 ± 5.75 149.93 ± 9,67 155.39 ± 11.15 161.95 ± 12.62 182.78 ± 15.13 201.86 ± 20.58 101.459 .027
CK18-M65 (ng/mL) 227.74 ± 46.67 419.38 ± 58.04 568.84 ± 83.93 632.84 ± 92.46 848.39 ± 120.82 961.32 ± 193.57 118.254 .043
CK18-M30 (ng/mL) 95.42 ± 19.56 158.42 ± 40.84 218.38 ± 54.12 394.28 ± 62.72 621.92 ± 81.20 703.4 ± 99.77 94.345 .007

ALT = alanine aminotransferase, AST = glutamate aminotransferase, CHB = chronic hepatitis B, CHOL = cholesterol, HA = hyaluronic acid, IV-C = type IV collagen, LN = laminin, NAFLD = nonalcoholic 
fatty liver disease, PIIIP = type III pre-collagen, TBIL = total bilirubin, TP = total protein, γ-GT = γ-glutamyltranspeptidase.
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3. Results

3.1. Comparison of biochemical indexes in patients with 
different stages of liver fibrosis

The general data and biochemical indices of patients with dif-
ferent stages of CHB and NAFLD liver fibrosis are presented 
in Table 1. There were no statistically significant differences 
in TP, TBIL, and CHOL among patients with S0, S1, S2, S3, 
and S4 stages (P > .05). In contrast, significant differences were 
observed in ALT, AST, γ-GT, HA, PIIIP, IV-C, LN, CK18-M65, 
and CK18-M30 (P < .05).

3.2. Diagnostic value of serum CK18-M65 and CK18-M30 
on the degree of liver fibrosis

Patients with CHB and NAFLD were divided into 2 groups: 
the mild and moderate liver fibrosis group (S0-1 stage) and 

the severe fibrosis group (S2-3 stage); S4 stage was excluded 
due to its association with cirrhosis and small sample size. The 
diagnostic value of CK18-M65 and M30 on the degree of liver 
fibrosis is shown in Figure 1 and Tables 2–4. ROC curve analy-
sis revealed that serum CK18-M65 level had a lower diagnostic 
value for S0-1 stage liver fibrosis but exhibited better diagnos-
tic accuracy for S2-3 stage liver fibrosis. Serum CK18-M30 and 
serum CK18-M30/CK18-M65 demonstrated superior diagnos-
tic value for both S0-1 and S2-3 stage liver fibrosis, with partic-
ularly robust efficacy in S2-3 stage fibrosis.

4. Discussion
CHB combined with NAFLD poses a significant public health 
challenge, with fibrosis being the most important patho-
logical feature in chronic liver disease.[12,13] The progression 
of liver fibrosis and organ failure are common outcomes in 
many chronic liver diseases; early diagnosis and treatment 

Figure 1. ROC curve of CK18-M65 and CK18-M30 accessing the prognostic model on the degree of liver fibrosis in patients with CHB and NAFLD. (A) ROC 
curve of CK18-M65 (B) ROC curve of CK18-M30. CHB = chronic hepatitis B, NAFLD = nonalcoholic fatty liver disease, ROC = receiver operating characteristic.
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can significantly prolong patient survival.[14] Clinical assess-
ments of liver condition in patients with CHB or NAFLD 
rely on indicators, including ALT, AST, TBIL, TP, γ-GT, and 
CHOL.[15] Additionally, HA, PIIIP, IV-C, and LN have been 
shown to be sensitive indicators of liver fibrosis.[16] While 
HA has a certain utility in diagnosis early liver fibrosis, PIIIP, 
IV-C, and LN lack distinctive diagnostic value for early liver 
fibrosis. Consequently, there is an urgent need to identify new 
markers.[17–19]

Recent studies exploring novel liver fibrosis markers, such as 
CK18, microRNA122, and tumor necrosis factor receptor, have 
opened new avenues for the early diagnosis of hepatic fibro-
sis.[20,21] Among these markers, CK18-M30 has garnered signif-
icant attention in liver disease studies. Several of which have 
shown that the serum level of the CK18-M30 fragment can more 
accurately reflect pathological changes in the liver as well as the 
degree of liver fibrosis.[22–24] One study found that 2 biomark-
ers, CK18-M30 and M65, could effectively distinguish NAFLD 
patients with different fibrosis stages from healthy controls.[25,26] 
Consistent with previous findings, our study underscores the 
elevated expression of CK18-M65 and M30 in patients with 
CHB and NAFLD and reveals statistically significant differences 
in serum levels in patients with different degrees of liver fibrosis, 
suggesting that CK18-M65 and M30 are associated with the 
degree of liver fibrosis.

The progression of NAFLD is driven by inflammatory mech-
anisms involving apoptosis and necrosis of hepatocytes, which 
ultimately result in the development of liver fibrosis and cirrho-
sis.[23] M30 levels indicate apoptosis, and M65 levels indicate 
both apoptosis and necrosis.[25] ROC analysis further supports 
this correlation, with the area under a ROC curve (AUC) of 
CK18-M65 for diagnosing S0-1 hepatic fibrosis at 0.589, and 
for stage S2-3 hepatic fibrosis at 0.703; AUC of CK18-M30 for 
diagnosing S0-1 hepatic fibrosis at 0.734, and for stage S2-3 
hepatic fibrosis at 0.812. Notably, CK18-M30/CK18-M65 
exhibits superior diagnostic performance, with an AUC of 0.786 
for S0-1 stage and 0.836 for S2-3 stage liver fibrosis. These 
results emphasize the potential of CK18-M30 as a robust indi-
cator for assessing liver fibrosis.

5. Limitation
This study has some limitations, primarily attributable to the 
limited sample size and the short follow-up duration, and long-
term effects were not explored. Future investigations should 
focus on the mechanisms of CK18-M30 and CK18-M65 and the 
development of NAFLD in patients with CHB, improve clinical 
tests for predicting the degree of liver fibrosis in patients with 
chronic liver disease, and conduct in-depth research at the molec-
ular biology level to guide prevention and treatment in the clinic.

6. Conclusion
In summary, patients with CHB and concurrent NAFLD 
exhibit heightened levels of serum CK18-M30 and CK18-M65. 
CK18-M30 can effectively reflect the degree of hepatic fibro-
sis in patients with CHB combined with NAFLD. Simultaneous 
monitoring of CK18-M30 and CK18-M65 levels will help to 
determine the degree of liver fibrosis.
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Table 2

Diagnostic value of serum CK18-M65 on the degree of liver fibrosis in patients with CHB and NAFLD.

Indicators AUC 95% CI Threshold value Sensitivity (%) Specificity (%)

S0-1 0.589 0.467–0.698 537.98 66.42 63.34
S2-3 0.703 0.513–0.742 841.84 69.39 74.95

AUC = area under a receiver operating characteristic curve, CHB = chronic hepatitis B, NAFLD = nonalcoholic fatty liver disease.

Table 3

Diagnostic value of serum CK18-M30 on the degree of liver fibrosis in patients with CHB and NAFLD.

Indicators AUC 95% CI Threshold value Sensitivity (%) Specificity (%)

S0-1 0.734 0.685–0.752 213.84 71.55 77.43
S2-3 0.812 0.632–0.897 587.87 82.74 78.58

AUC = area under a receiver operating characteristic curve, CHB = chronic hepatitis B, NAFLD = nonalcoholic fatty liver disease.

Table 4

Diagnostic value of serum CK18-M30/CK18-M65 on the degree of liver fibrosis in patients with CHB and NAFLD.

Indicators AUC 95% CI Threshold value Sensitivity (%) Specificity (%)

S0-1 0.786 0.685–0.886 205.73 74.77 79.54
S2-3 0.836 0.794–0.878 483.49 84.94 79.68

AUC = area under a receiver operating characteristic curve, CHB = chronic hepatitis B, CI = confidence interval, NAFLD = nonalcoholic fatty liver disease.

D
ow

nloaded from
 http://journals.lw

w
.com

/m
d-journal by g3N

G
442gF

kv/qR
m

O
R

jV
yH

5IA
E

E
nS

8vbX
1onR

tdS
E

m
uxgkZ

F
S

yB
4soT

U
JD

H
t/E

H
LxC

7m
M

g7yJ1fbm
K

nU
R

/lJi9g87G
t+

T
R

T
5P

O
odX

8zLO
gV

f8S
C

rT
s3S

O
E

6N
E

C
6Y

M
C

is7 on 12/03/2024

www.editage.cn


5

Dai et al. • Medicine (2024) 103:23 www.md-journal.com

References
 [1] Yuen MF, Lim SG, Plesniak R, et al. B-Clear Study Group. Efficacy and 

safety of bepirovirsen in chronic hepatitis B infection. N Engl J Med. 
2022;387:1957–68.

 [2] Pouwels S, Sakran N, Graham Y, et al. Non-alcoholic fatty liver dis-
ease (NAFLD): a review of pathophysiology, clinical management and 
effects of weight loss. BMC Endocr Disord. 2022;22:63.

 [3] Zhang J, Lin S, Jiang D, et al. Chronic hepatitis B and non- 
alcoholic fatty liver disease: conspirators or competitors? Liver Int. 
2020;40:496–508.

 [4] Yang M, Wei L. Impact of NAFLD on the outcome of patients with 
chronic hepatitis B in Asia. Liver Int. 2022;42:1981–90.

 [5] Lurie Y, Webb M, Cytter-Kuint R, Shteingart S, Lederkremer GZ. Non-
invasive diagnosis of liver fibrosis and cirrhosis. World J Gastroenterol. 
2015;21:11567–83.

 [6] Du W, Zhen J, Zheng Z, Ma S, Chen S. Expression of AIM2 is high and 
correlated with inflammation in hepatitis B virus associated glomerulo-
nephritis. J Inflamm (Lond). 2013;10:37.

 [7] Moreno C, Mueller S, Szabo G. Non-invasive diagnosis and biomarkers 
in alcohol-related liver disease. J Hepatol. 2019;70:273–83.

 [8] Hironaka K, Sakaida I, Uchida K, Okita K. Correlation between 
stellate cell activation and serum fibrosis markers in choline- 
deficient L-amino acid-defined diet-induced rat liver fibrosis. Dig Dis 
Sci. 2000;45:1935–43.

 [9] Kazemi-Shirazi L, Veloso MP, Frommlet F, et al. Differentiation of non-
alcoholic from alcoholic steatohepatitis: are routine laboratory mark-
ers useful? Wien Klin Wochenschr. 2008;120:25–30.

 [10] Papatheodoridis GV, Hadziyannis E, Tsochatzis E, et al. Serum apop-
totic caspase activity as a marker of severity in HBeAg-negative chronic 
hepatitis B virus infection. Gut. 2008;57:500–6.

 [11] Bae CB, Kim SS, Ahn SJ, et al. Caspase-cleaved fragments of  
cytokeratin-18 as a marker of inflammatory activity in chronic hepati-
tis B virus infection. J Clin Virol. 2013;58:641–6.

 [12] Zhao Y, Xing H, Wang X, et al. Management of diabetes mellitus in 
patients with chronic liver diseases. J Diabetes Res. 2019;2019:6430486.

 [13] Savio LEB, de Andrade Mello P, Figliuolo VR, et al. CD39 limits P2X7 
receptor inflammatory signaling and attenuates sepsis-induced liver 
injury. J Hepatol. 2017;67:716–26.

 [14] Huang H, Tohme S, Al-Khafaji AB, et al. Damage-associated molec-
ular pattern-activated neutrophil extracellular trap exacerbates sterile 
inflammatory liver injury. Hepatology. 2015;62:600–14.

 [15] Khokhar A, Afdhal NH. Therapeutic strategies for chronic hepatitis B 
virus infection in 2008. Am J Med. 2008;121(12 Suppl):S33–44.

 [16] Wang T, Jin W, Huang Q, et al. Clinical efficacy and safety of eight 
traditional Chinese medicine combined with entecavir in the treatment 
of chronic hepatitis B liver fibrosis in adults: a network meta-analysis. 
Evid Based Complement Alternat Med. 2020;2020:7603410.

 [17] Li D, Ma D, Liu Y, et al. Extracts of Periplaneta Americana alleviate 
hepatic fibrosis by affecting hepatic TGF-β and NF-κB expression in 
rats with pig serum-induced liver fibrosis. Folia Histochem Cytobiol. 
2022;60:125–35.

 [18] Mak KM, Mei R. Basement membrane type IV collagen and laminin: 
an overview of their biology and value as fibrosis biomarkers of liver 
disease. Anat Rec (Hoboken). 2017;300:1371–90.

 [19] Liu J, Ji Y, Ai H, et al. Liver shear-wave velocity and serum fibrosis 
markers to diagnose hepatic fibrosis in patients with chronic viral hep-
atitis B. Korean J Radiol. 2016;17:396–404.

 [20] Franck M, Schutte K, Malfertheiner P, Link A. Prognostic value of 
serum microRNA-122 in hepatocellular carcinoma is dependent on 
coexisting clinical and laboratory factors. World J Gastroenterol. 
2020;26:86–96.

 [21] Sharma RS, Harrison DJ, Kisielewski D, et al. Experimental nonal-
coholic steatohepatitis and liver fibrosis are ameliorated by pharma-
cologic activation of Nrf2 (NF-E2 p45-Related Factor 2). Cell Mol 
Gastroenterol Hepatol. 2018;5:367–98.

 [22] Li J, Verhaar AP, Pan Q, de Knegt RJ, Peppelenbosch MP. Serum levels of 
caspase-cleaved cytokeratin 18 (CK18-Asp396) predict severity of liver 
disease in chronic hepatitis B. Clin Exp Gastroenterol. 2017;10:203–9.

 [23] Weerasinghe SV, Ku NO, Altshuler PJ, Kwan R, Omary MB. Mutation 
of caspase-digestion sites in keratin 18 interferes with filament reorga-
nization, and predisposes to hepatocyte necrosis and loss of membrane 
integrity. J Cell Sci. 2014;127(Pt 7):1464–75.

 [24] Sumer S, Aktug Demir N, Kolgelier S, et al. The clinical significance 
of serum apoptotic cytokeratin 18 neoepitope M30 (CK-18 M30) and 
Matrix Metalloproteinase 2 (MMP-2) levels in chronic hepatitis B 
patients with cirrhosis. Hepat Mon. 2013;13:e10106.

 [25] Joka D, Wahl K, Moeller S, et al. Prospective biopsy-controlled evalua-
tion of cell death biomarkers for prediction of liver fibrosis and nonal-
coholic steatohepatitis. Hepatology. 2012;55:455–64.

 [26] Rosso C, Caviglia GP, Abate ML, et al. Cytokeratin 18-Aspartate396 apop-
totic fragment for fibrosis detection in patients with non-alcoholic fatty 
liver disease and chronic viral hepatitis. Dig Liver Dis. 2016;48:55–61.

D
ow

nloaded from
 http://journals.lw

w
.com

/m
d-journal by g3N

G
442gF

kv/qR
m

O
R

jV
yH

5IA
E

E
nS

8vbX
1onR

tdS
E

m
uxgkZ

F
S

yB
4soT

U
JD

H
t/E

H
LxC

7m
M

g7yJ1fbm
K

nU
R

/lJi9g87G
t+

T
R

T
5P

O
odX

8zLO
gV

f8S
C

rT
s3S

O
E

6N
E

C
6Y

M
C

is7 on 12/03/2024


