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Clinical Correlation between Serum Cytokeratin-18 and Metabolic Parameters in Patients
with Sonographic Non-alcoholic Fatty Liver Disease
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Sungkyunkwan University School of Medicinei, Department of Food and Nutrition, Sungshin Women'’s University2, Seoul, Department
of Internal Medicine, Soonchunhyang University Hospital Cheonan, Soonchunhyang University College of Medicine, Cheonan®, Korea

Background/Aims: The serum cytokeratin-18 (CK-18) has been suggested to be a surrogate marker of non-alcoholic fatty liver
disease (NAFLD). The aim of this study was to investigate the correlation between CK-18 and metabolic parameter in NAFLD
patients. Correlation between CK-18 and macronutrient composition was also assessed.

Methods: A total of 212 subjects were recruited. Blood chemistry including fasting glucose, cholesterol level, AST, ALT, and
CK-18 were compared. Data on calorie intake and carbohydrate consumption were acquired by five-day-diet diary using 24
hour recall method.

Results: Plasma CK-18 were markedly increased in patient with NAFLD compared with control group (420.4+282.3 vs. 313.6+179,
p<0.001). Plasma CK-18 were positively correlated with systolic blood pressure (r=0.130), ALT (r=0.503) and negatively correlated
with HDL cholesterol (r=—0.246). NAFLD patients with metabolic syndrome had higher CK-18 level than those without metabolic
syndrome (484.0 vs. 372.1 U/L, p=0.021). When NAFLD patients were subdivided into two groups with CK-18 cut-off value
of 400 U/L, patients with CK-18 level over 400 U/L showed higher body mass index (28.0%£4.5 vs. 25.5+4.3), subcutaneous
abdominal fat (283.5+172.2 vs. 195.7+147.8), AST (52.7+26.3 vs. 40.7+23.5) and ALT (102.0+52.6 vs. 61.2+32.2). Calorie
intake (r=0.301) and carbohydrate intake (r=0.305) also showed positive correlation with CK-18.

Conclusions: Plasma CK-18 showed positive correlation with metabolic parameters as well as calorie and carbohydrate intake
when its cut-off value of greater than 400 U/L was used. (Korean J Gastroenterol 2014;64:206-212)
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Table 1. Baseline Characteristic of Non-alcoholic Fatty Liver Disease (NAFLD) and Healthy Control

o
2 7k iAol B4 )
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o] FANHAL 4] H|1= ANOVA testE ©|§
Duncan's post-hoc analysisE ©]-83F%
e 9459 Ao 49

A4y 279 AL chi-square tests |

B og ATEAS A3
FAEFR o, p<0.059

Characteristic Control (n=106) NAFLD (n=106) p-value
Age (yr) 42.54 43.01 0.590
Sex (male) 71 (66.9) 63 (59.4) 0.221
Systolic blood pressure (mmHg) 120.5+12.7 126.4+14.1 0.001*
Diastolic blood pressure (mmHg) 75.2+8.0 76.9+10.5 0.135
AST (U/L) 32.5+22.4 51.6+27.8 <0.001*
ALT (U/L) 48.9+44.9 87.4+43.4 <0.001*
Fasting glucose (mg/dL) 94.7+15.4 103.3+19.2 <0.001*
Total cholesterol (mg/dL) 182.5+34.8 199.0+£35.0 <0.001*
Triglyceride (mg/dL) 127.3+83.0 182.6+130.0 <0.001*
HDL-cholesterol (mg/dL) 52.6+13.9 44.5+8.7 <0.001*
LDL-cholesterol (mg/dL) 105.9+30.8 129.3+58.8 <0.001*
Cytokeratin-18 (U/L) 313.6+179.3 420.4+282.3 <0.001*

Values are presented as mean only, n (%), or meanzSD.
*p<0.05 by Student t-test and chi-square test.
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Table 2. Relationship between Serum Cytokeratin-18 and Clinical

Parameters

Clinical parameter r p-value
Age —0.246 0.020*
Systolic blood pressure 0.130 0.036*
Diastolic blood pressure 0.073 0.236
AST 0.361 <0.001*
ALT 0.503 <0.001*
Fasting glucose 0.108 0.085
Total cholesterol —0.10 0.878
Triglyceride 0.105 0.096
HDL-cholesterol —0.249 <0.001*
LDL-cholesterol 0.043 0.502

All data expressed by r (p), *p<0.05 by Pearson correlation, r:

Pearson correlation value.
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Fig. 1. Serum cytokeratin-18 (CK-18) level according to disease
subgroups. Serum CK-18 level of non-alcoholic fatty liver disease
(NAFLD) group was higher than that of control group. Presence of
metabolic syndrome (MS) further increased serum CK-18 level in
patients with non-alcoholic fatty liver disease. p<0.05 by ANOVA
test.

Table 3. Clinical Characteristics according to Serum Cytokeratin-18 (CK-18) Level in Patients with Non-alcoholic Fatty Liver Disease

Variable CK-18<400 (n=72) CK-18>400 (n=34) p-value
BMI (kg/m?) 25.5+4.3 28.0+4.5 0.002*
Age (yr) 44.5+10.4 40.4+12.7 0.025*
AST (U/L) 40.7+23.5 52.7+26.3 0.003*
ALT (U/L) 61.2+32.2 102.0+52.6 <0.001*
Insulin 13.0+13.7 19.9+20.1 0.020%*
Glucose (mg/dL) 104.6+18.0 102.4+15.8 0.438
Cholesterol (mg/dL) 201.2+33.5 189.0+34.8 0.030*
Waist (cm) 88.6+10.2 95.6+£12.2 <0.001*
Visceral fat (HU) 136.9+60.4 158.9+55.0 0.024*
Subcutaneous abdominal fat (HU) 195.7+147.8 283.5+172.2 0.001*
Total abdominal fat (HU) 332.6+£193.3 442.5+208.7 0.001*
Liver (HU) 47.8+10.8 41.5+14.1 0.001*
Liver/spleen HU ratio 0.94+0.22 0.80+0.29 0.001*

Values are presented as meanzSD.

HU, Hounsfield unit.
*p<0.05 by Student t-test.
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Table 4. Relationship between Serum Cytokeratin-18 and Dietary
Habit

Variable r p-value
Nutrient
Total energy 0.301 <0.001
Carbohydrate 0.305 <0.001
Fat 0.235 0.002
Vegetable fat 0.255 0.001
Animal fat 0.140 0.072
Protein 0.220 0.005
Vegetable protein 0.220 0.004
Animal protein 0.118 0.130
Fiber 0.142 0.069
Vitamin D —0.003 0.974
Vitamin E 0.196 0.012
Calcium 0.137 0.080
Natrium 0.249 0.001
Potassium 0.155 0.047
Food

Grain 0.301 <0.001
Potato 0.070 0.410
Sugar 0.057 0.500
Pulses —0.008 0.928
Seeds 0.051 0.545
Vegetable 0.174 0.038
Mushroom 0.321 <0.001
Fruits —0.23 0.788
Meat 0.130 0.123
Eggs 0.018 0.834
Fish 0.018 0.833
Seaweed —0.117 0.164
Milk 0.035 0.678
Fat oil 0.208 0.013
Drinks 0.010 0.904
Spice 0.192 0.022

All data expressed by r (p), p<0.05 by Pearson correlation, r:
Pearson correlation value.
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Table 5. Relationship between Serum Cytokeratin-18 (CK-18) and Macronutrients

Macronutrients composition CK-18<400 (n=72) CK-18>400 (n=34) p-value
Energy intake (kcal) 1,772.8+359.5 1,962.8+553.3 0.009*
Carbohydrate intake (g) 260.2+55.7 287.1+80.4 0.014*
Fat intake (g) 47.5+16.7 55.6+24.9 0.015*
Protein intake (g) 70.9+17.7 78.0£23.0 0.033*
Natrium intake (mg) 3,724.7+1,147.3 4,181.3+1483.0 0.032*
Natrium intake/total intake amount 301.0+84.6 330.7+101.9 0.051

Values are presented as meanzSD.
*p<0.05 by Student t-test.

The Korean Journal of Gastroenterology



Kwak DS, et al. Serum CK-18 and Metabolic Parameters in Patients with NAFLD 211

S 73 glom A Z1 Jret AfEo] g B
askgieh 2eu CK-189] i Agel 7P & BAIHS A
A At A AAE 7]EA] (cut-off value)7b A-+2¢
opck o - 2 Xpolg Holtke Holw, T MR AUtdS
&k WHAEeL Bo|wrt thh "olxlth: Holoh A
11709] A5 o83t vt EAolA BYIE AT

the receiver-operating curve= 0.71-0.930]31oH HZE
& oF 66%, ol 82% %t o]t o] 4=
ek HISESke] wl=reldlof A HjdA-g ATe] XId gl 4|
To|A CK-189] AAME d¥toz Fslal QA Qe
CK-18°] 7} A|*EZ 9] A}H(hepatocyte apoptosis) ©]<2]o]
AR 32 Aol Ql=Aloll thofjAl= oA 7HA] dojd A&
< ik A2 Gt lowA HEEE AU 7H 2
AS O E 3 Miyasato 579 $IF-o]l A= CK-180] FA4
A, S, ofssheejo|Eot) g e, Saho}
u A AL oo AMPAE HoJFrh Cusi 5%
CK-18%} thA} x|3t53h0] Tedde] Al RARE Bf 9lo
HRHISE, Trl FRtEo] &4, 121 Aol
EHIE o] Ql&& CK-180] ofn] Sl AfsE ol Uit
e HolFglth ¥ Kim 579 delA: CK-180
AST, ALTORE ATRIAS Bolpglon FAAY, THET
59 YAA ek dA3to] gl
ojtl A-folAl CK-182 AST, ALT, 4=%7| Eoa}
= L=k

i

-

¢

FHEAE, 1EE S AHETE o JUHAIE Bol =
Atk 53], vl At 2ApolA @ CK-18 F=7T
400 U/LE Z39F 49 AA=A S, B8 WdAds, 7y
A B S AV 0o, dASato] FHkEof
A woll SHFEA] o2 ol HIsiA CK-180] =Skth

T epolE o] Tk A7 vt gl Qled A9 T
of Fa%t Ao AZE Y ok® epeha-S Fhoh Aot
A=A dY 28 9o e EH7F A=E1, ST
e AL TRAY 229 AS Eafiste] Fe A
ARO] WS S7RAIZIH, T3 S7bE Qe A Th
A] A S STHAIA AT S S vkl &
24 Qe ot Aol A AR e M whrelE A
o] 3EYEY, AST, ALTS} o] A7 qllon Eot
CK-18¥ oFo] AHiAS HolFqitt

AZOR o] oA CK-180] $%7] Y, 1AL F
A AEHEN 22 A ReE F EBe 50 AT Sle
A& Bojxqloy SAAY, 35 499 5 the tAA#e}
© oS AEAE HolA] gkskrh. 3 gt ew
el HdFTE APEZE EAtl A 84 CK-189] s=7 400
ULE 9 35 i<, daed A, 57 A 9

A Aol F7RHE FUE HolBE Wut AR}
ol asht s

o 23p7ITtet A of et
1067 ] Hld IS A Sxpel 1067 o] A=A o
Y [

il
o?;r

o= A AZ 9 71 "o} Axjel CK-18 AAE Al
T 7 oA AR, et FFEAT oK-183] Al
A 2As%n

Hap wgne AU BAolA] FA ] H#) oK-18
2227} o] Q] o] CKA8L 4:%7] He}, AST, ALT
of ofo] AT, TUE TaAgETE 9o AT
Ho] Zodrt w3k WAL AT BAE ST
yhEo] Qi BhAe} TuA] ke AR Lol HWSRE

s
T
ALTE Kot} Tt 222 43 &0] 2245, o}
C 2>

2 B30 £25% CK180] & .
ZE: 0|8l Aol CK-182 HAThRAT lwte] xEut
2 S v AR BolA o) A et E

L 4 By

Us ARy Ban

MOITHO): WA A|Rgt A Aetel18; hAEEE,
ot

REFERENCES

1. Jeong EH, Jun DW, Cho YK, et al. Regional prevalence of non-al-
coholic fatty liver disease in Seoul and Gyeonggi-do, Korea. Clin
Mol Hepatol 2013;19:266-272.

2. Park YJ, Lim JH, Kwon ER, et al. Development and validation of
a simple index system to predict nonalcoholic fatty liver disease.
Korean J Hepatol 2011;17:19-26.

3. Ekstedt M, Franzén LE, Mathiesen UL, et al. Long-term follow-up
of patients with NAFLD and elevated liver enzymes. Hepatology
2006;44:865-873.

4. Wieckowska A, Zein NN, Yerian LM, Lopez AR, McCullough AJ,
Feldstein AE. In vivo assessment of liver cell apoptosis as a novel
biomarker of disease severity in nonalcoholic fatty liver disease.
Hepatology 2006;44:27-33.

5. Feldstein AE, Werneburg NW, Canbay A, et al. Free fatty acids pro-

Vol. 64 No. 4, October 2014



212

10.

11.

12.

13.

HZTE X7t 2RO CK-181F ThAF X|E

mote hepatic lipotoxicity by stimulating TNF-alpha expression
via a lysosomal pathway. Hepatology 2004;40:185-194.

. Ramalho RM, Cortez-Pinto H, Castro RE, et al. Apoptosis and

Bcl-2 expression in the livers of patients with steatohepatitis.
Eur J Gastroenterol Hepatol 2006;18:21-29.

. Papatheodoridis GV, Hadziyannis E, Tsochatzis E, et al. Serum

apoptotic caspase activity as a marker of severity in HBeAg-neg-
ative chronic hepatitis B virus infection. Gut 2008;57:500-506.

. Abdel Haleem H, Zayed N, Abdel Hafez H, et al. Evaluation of the

diagnostic value of serum and tissue apoptotic cytokeratin-18
in patients with chronic hepatitis C. Arab J Gastroenterol 2013;
14:68-72.

. Gonzalez-Quintela A, Garcia J, Campos J, et al. Serum cytoker-

atins in alcoholic liver disease: contrasting levels of cytoker-
atin-18 and cytokeratin-19. Alcohol 2006;38:45-49.

Zeng MD, Fan JG, Lu LG, et al; Chinese National Consensus
Workshop on Nonalcoholic Fatty Liver Disease. Guidelines for
the diagnosis and treatment of nonalcoholic fatty liver diseases.
J Dig Dis 2008;9:108-112.

Han JM, Jo AN, Lee SM, et al. Associations between intakes of
individual nutrients or whole food groups and non-alcoholic fatty
liver disease among Korean adults. J Gastroenterol Hepatol
2014;29:1265-1272.

Alberti KG, Eckel RH, Grundy SM, et al; International Diabetes
Federation Task Force on Epidemiology and Prevention;
Hational Heart, Lung, and Blood Institute; American Heart
Association; World Heart Federation; International Atheroscle-
rosis Society; International Association for the Study of Obesity.
Harmonizing the metabolic syndrome: a joint interim statement
of the International Diabetes Federation Task Force on
Epidemiology and Prevention; National Heart, Lung, and Blood
Institute; American Heart Association; World Heart Federation;
International Atherosclerosis Society; and International Asso-
ciation for the Study of Obesity. Circulation 2009;120:1640-
1645.

Shim YJ, Paik HY. Reanalysis of 2007 Korean national health and
nutrition examination survey (2007 KNHANES) results by
CAN-Pro 3.0 nutrient database. Korean J Nutr 2009;42:577-

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

595.

The Korean Dietetic Assocation. Guessing food amount by
picture. Seoul: KDA, 1999.

Hyun WJ, Song GH, Choi MK, Son SM. Food enegy and nutrient
composition table easy to understand. Seoul: The Korean
Society of Community Nutrition, 2007.

Adams LA, Lymp JF, St Sauver J, et al. The natural history of non-
alcoholic fatty liver disease: a population-based cohort study.
Gastroenterology 2005;129:113-121.

Kim YS, Jung ES, Hur W, et al. Noninvasive predictors of non-
alcoholic steatohepatitis in Korean patients with histologically
proven nonalcoholic fatty liver disease. Clin Mol Hepatol 2013;
19:120-130.

Kwok R, Tse YK, Wong GL, et al. Systematic review with
meta-analysis: non-invasive assessment of non-alcoholic fatty
liver disease-the role of transient elastography and plasma cy-
tokeratin-18 fragments. Aliment Pharmacol Ther 2014;39:254-
269.

Chalasani N, Younossi Z, Lavine JE, et al. The diagnosis and man-
agement of non-alcoholic fatty liver disease: practice guideline
by the American Gastroenterological Association, American
Association for the Study of Liver Diseases, and American
College of Gastroenterology. Gastroenterology 2012;142:
1592-1609.

Korean Association for the Study of the Liver (KASL). KASL clin-
ical practice guidelines: management of nonalcoholic fatty liver
disease. Clin Mol Hepatol 2013;19:325-348.

Miyasato M, Murase-Mishiba Y, Bessho M, et al. The cytoker-
atin-18 fragment level as a biomarker of nonalcoholic fatty liver
disease in patients with type 2 diabetes mellitus. Clin Chim Acta
2014;433:184-189.

Cusi K, Chang Z, Harrison S, et al. Limited value of plasma cyto-
keratin-18 as a biomarker for NASH and fibrosis in patients with
non-alcoholic fatty liver disease. J Hepatol 2014;60:167-174.

Hession M, Rolland C, Kulkarni U, Wise A, Broom J. Systematic
review of randomized controlled trials of low-carbohydrate vs.
low-fat/low-calorie diets in the management of obesity and its
comorbidities. Obes Rev 2009;10:36-50.

The Korean Journal of Gastroenterology



