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Research progress of cytokeratin 18 on the risk prediction and disease progression
assessment of non-alcoholic fatty liver disease

Hu Shenglong', Liu Shousheng®, Zhuang Likun®, Zhao Zhenzhen’, Xin Yong-ning'
(1. Department of Infectious Diseases, Qingdao Municipal Hospital, Qingdao University,
Qingdao 266011, Shandong Province, China, 2. Clinical Research Center, Qingdao Municipal
Hospital, Qingdao University, Qingdao 266011, Shandong Province, China)

Abstract: Non-alcoholic fatty liver disease (NAFLD) has become the most prevalent chronic
liver disease in the world. At present, liver biopsy is still the gold standard for the assessment
of NAFLD, but the clinical application of liver biopsy is limited due to some deficiencies such
as invasiveness, potential complications, and sampling errors and so on. Hepatocyte apoptosis
is a typical manifestation of the progression of NAFLD. Cytokeratin 18 (CK-18) is closely
related to hepatocyte apoptosis and is regarded as one of the most potential non-invasive
biomarkers for the risk prediction of NAFLD. This review summarized the main performances
of CK-18 and its related non-invasive prediction models in different disease grades such as
NAFLD, non-alcoholic steatohepatitis (NASH) and liver fibrosis, and assessed its value on
the prediction and diagnosis of NAFLD, and discussed the possibility of CK-18 as a clinically
widely used non-invasive diagnostic tool for NAFLD.
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% 1 CK-18 £ NAFLD HgyfstiCa

HH—1EH HR ZRA (#)) ROC# &, F @42 B A LN
Shen 2012 &5 220 0.92 (M30) HHE S AR FFLRLRE R
., 0.92 (M30&M65) .
Shen 2012 + [ 198 MG S NG RME AP LR #
0.94 (M65ED)
Cusi 2014 £ 424 0.77 (M30) 16 F45: 165 UL, Se: 63.0%, Sp: 83.0% MRS
] s . 16 545: 230 U/L, Se: 89.0%, Sp: 65.0% PN
Aida 2014 B A 116 (FFEER% ) 0.762 (M30) PPV: 34%. NPV: 97% FFLRLRE A
Valva 2018 FIARIE 54 0.709 (M30) R4 19638 U/L, Se: 85.71%, FFLL LR
M65 FA8 % M Sp: 57.14%, PPV: 66.7%, NPV: 80%,
ZDM: 0917 (M30)  I1&5f44: 126 U/L, Se: 82.8%, Sp: 88.8%
0.707 (M65) & F44: 210 U/L, Se: 82.8%, Sp: 52.0% Tl
Chang 2019 W+ 5 244 (T2DM) ) Hi{i‘f“
ADM: 0.757 (M30)  I5544: 136 U/L, Se: 64.3%, Sp: 81.3% FLI#E4
0.789 (M65) & R45: 391 UL, Se: 61.9%, Sp: 84.0%
Zhao 20211 + & 158 (£T2DM) 0.875 (M30) & RAA: 11.09 ng/L, Se: 72.0%, Sp: 87.93% I E &
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Wieckowsks 2006%"  £E 39 (FFEERF, MetS)  0.93 - - & F1i: 395 U/L, Se: 85.7%, Sp: 99.9%, PPV:
99.9%, NPV: 85.7%

Diab 2008> £ 86 (A ASNEH) 0.88 - - B A% ANl AL

Younossi 2008 £ 101 (RAAEH) 0711 0814 - WHE S RAE

Feldstein 2009 £ 289 (A ARAE) 0.83 - - H A% ANl AL

Shen 2012 & 220 0.7 - - HESAERME

Shen 2012 & 198 0.66 0.71 0.70 G A S NERE

Joka 20121 %E 22 0.77 0.93 0.92 16745 (M30) : 149.5U/L, Se: 75.0%, Sp: 70.0%
16545 (M65) : 386.0U/L, Se: 100.0%, Sp: 80.0%
16744 (M65ED) : 237.0U/L, Se: 100.0%, Sp: 80.0%

Feldstein 2013"" £E 201 (JLE, AFEERT) 0934 - - 6 FA8: 233 U/L, Se: 85.0%, Sp: 86.9%, PPV:
93.7%, NPV: 71.6%

Aida 2014™ B A 116 (FFEEFF) 0.757 - - & FA8: 270 U/L, Se: 64.0%, Sp: 76.0%, PPV:
72.0%, NPV: 67.0%

Cusi 2014 £B 424 0.65 - - & RA8: 212 U/L, Se: 58.0%, Sp: 68.0%, PPV:
75.0%, NPV: 49.0%

Arab 2017 %) 41 0.732 - - & FfA: 130.5 U/L, Se: 92.9%, Sp: 63.0%, PPV:
56.5.0%, NPV: 94.9%

Kobayashi 20175 Bk 229 0.72 - - &5 48: 408 U/L, Se: 67.0%, Sp: 73.0%

Mohammed 2019%" 3% & 100 (A ASAEH) 0.768 - - &5 48: 307 U/L, Se: 89.7%, Sp: 87.4%

Bril 2020 £0 213 (T2DM) 0.76 - 16 R44: 241 U/L, Se: 63.0%, Sp: 80.0%
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Younossi 2008 £E  CK-18M30&M65. feHE. 4k 101 CRAEHK) 0.908  0.732  AAEZAERE
) . & FAE: 0.14, Se: 84.0%, Sp:
e ; - . ALT. o A e "
Anty 2010 F 35| CK-18 M30. ALT. MetS 464 (A ASHERE) 0.88 0.83 R6.0%. PEV: 44.0%, NPV: 98.0%
. CK-18 M30&M65. T2DM.
i @01 Ae
Younossi 2011 £E WAl BML TG 79 0.81 A S AR
Tamimi 20117 £B CK-18 M30. +Ti%Fas 177 0.93 0.79  WFAE: 36.6%, Se: 88.0%, Sp:
89.0%, PPV: 86.0%, NPV: 91.0%
Cao 20135" &g CK-18 M30. ALT. PLT. TG 95 0.92 & FA8: 0.361, Se: 89.0%, Sp:
86.0%, PPV: 89.0%, NPV: 89.0%
Kobayashi 2017° Bk CK-18 M30. FIB-44§4k. HA 229 0.84 -
Tada 2018" BA  FIC-22: CK-18 M30. FIB-435# 170 0.82 % RA4: 1, Se: 89.1%, Sp:
62.5%, PPV: 88.5%, NPV: 64.1%
Mohammed 2019 3 & FICK-3: CK-18 M30. FIB-4i% 100 0.817 NRIs F18: 1, Se: 95.6%, Sp:
%%. HOMA-IR 91.1%
Bril 20208 £E CK-18 M30. HOMA-IR 213 0.78 s FfA: 0.255, Se: 55.0%, Sp:
93.0%, PPV: 88.5%, NPV: 64.1%
NASH: 53 0.846
351 - N -
Zheng 2020 ¥ CK-18 M30. GP73 (B ) 0.808

7 NASH R AEPORS PEIS I PEIT 48 NAFL RAERORS TS T MetS AR ZEE1E: HA 9% R BMI A EISEE TG A H =
ALT NNRRAEE R ; PLT NI /MRITEG HOMA-IR S RIRPURASHAY; GP73 N E/REAEIEE [ 735 Se UM Sp vk

St PPV ONMIPERGIIME: NPV SBIPERIME: T AIIZRBASI; V NBRERAS;
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4 CK-18 FEi2HT NAFLD A8 XFFF4E (L sh a9 RN

. ) ) 23K ROC# &, T @4 )
Stk A% T T;;ﬁ P
' T
Lebensztejn i ;s Se: 74.0%, Sp: 79.0%, PPV: 56.0%,
k2 K-18 M30. HA 2 (L% )
2011 4 CK-18 M30 52 (L&) 0.73 NPV: 63.0%
CK-18 M30& M65
Younossi 20115 %8 T2DM. H#3. 79 0.8 - #FELF. NFS. ELF + NFS## . APRI
BMI. TG
TR 4 et Rl RAE: 236 U/L, Se:
Shen 2012 ¥ [ CK-18 M65ED 51 0.8 - 71.4%, Sp: 81.1%, PPV: 58.8%,
NPV: 88.2%
. 16 54: 262 U/L, Se: 54.0%, Sp:
Cusi 2014 CK-18 M30 318 0.68 "
ust *H 85.0%, PPV: 83.0%, NPV: 56.0%
16 RAL < 35HEFREF 41K, Sp: 97.0%,
. NPV: 86.0%;
Mandelia 2016 & XA K-18 M30. 201 (JL& 0.846 ’
andelia M C B8 L%) 6 A > 82FAM LT 44k, Se: 88.0%,
PPV: 91.0%
& : . s : 4%, :
= F2: 0776 isijﬁ P13>i/2- 57%11:/ %Pv?éjsij Sp
Huang 2017 CK-18 M30 76 o C N
tang tH = b 092 06 RAf: 374.5 U/L, Se: 97.1%, Sp:
- 54.1%, PPV: 95.7%, NPV: 66.7%
K-18 M30. FIB-4
Kobayashi 2017 B A ¢ o 229 0.77
EiE s
Se: 87.4%, Sp: 56.1%, PPV: 86.0%,
=Fl1: 0.
F1: 0.78 NPV: 59.0%
FIC-22: CK-18 Se: 81.6%, Sp: 55.7%, PPV: 52.7%,
Tada 2018"* 2} 1 =F2: 0.
ada 2018 O M30. FIB-44%4t 70 0-76 NPV: 94.9%
Se: 58.8%, Sp: 72.4%, PPV: 35.1%,
=F3: 0.
F3: 072 NPV: 87.4%
MACK-3: CK-18 NG Fi A % XA F FURINASHEF 4 4t: ROC
Boursier 2018 % E M30. HOMA-IR. 846 FN: 0.845 0847 W& T ®4%0.846, 6 RME< 0.1345 =
AST ) 0.550, Se: 90.0%, Sp: 94.2%
MACK-3: CK-18 F1~F3: 0.75
I, % FN: Se: 100%, Sp: 43.8%, PPV:
Chuah 2019 H’j;& M30. HOMA-IR. 196 F4: 078 31 GNPV' f)oo ovl/) °
AST FN: 0.8 e CoE
FICK-3: CK-18 F1~F2: 0.835 Se: 92.6%, Sp: 88.4%
Mohammed 2019%* KA M30. HOMA-IR. 100 F3~F4: 0.907 Se: 94.1%, Sp: 91.1%
FIB-4# 4 F2~F4: 0.803 Se: 91.4%, Sp: 89.81%
e FN: 0.79 T: Sp: 93.2%, NPV: 94.7%
" MACK-3. iltsis P ° °
Gao 2020 + J 636 FN:
4E. PLT 0.81 V: Sp: 90.4%, NPV: 93.2%

TE: NASH Jy A% M i 5 PR BF 285 NAFL D9 AR08 4 1 s B ol a4k e 7 22 1k s MetS DA SR & i FONBFET4EALEN B FN N
NASH £14iqk; HA NIEWIRAR:; BMIONIREREE; TG MyH i =M§; AST NARITAZIRALEEE; PLT Nill/Miit#; HOMA-IR Jyjik

BRSPS, Se UBUEE: Sp uFESR1E: PPV NFHMETIN(E: NPV JyBIMEBIME: T NIIZREAZI: V NSGIERAS;

AL bR BB, AT 1 0 X £F 2k 4 1) 15 I
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FIB-445 %12 WiN ASH 52 [ FF £ 4E AL RO C Hi 25
FEA 0.7, H LogisticlAl I 5 75 CK-18 M30F!
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WA 4L FINASHIROC H 25 T I AAY > 0.8,
FLBURHE KR P38 = 90%, w2 W

“7 ONARARIE
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MACK-3 5FIC-22, 3k MiZEAIE4 5SNAFLDZH
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IOE

4 CK-18FLMANIZBINAFLD IR 5 R ki3 5 18]

MET, KEMFFAIRIE T CK-187EF{iNAFLD
R 73 2 B i it Je vp i s M S R PR % . CK-18
KPFAENASHEH R R EF S, HOW ZuEsL
ENAFLDHL SR AE W AR B AR PE . /N 2O0E . S
BRFEAR VR 27 LB BE S UIAE ¢ . B H ai A 1k,
CK-1872 FililliZ WiNAFLDFINASH & A 1 E I £
FrEMZ —, {HCK-181E JYNAFLDHINASH ]2
PR EVBATEL T O Z IEA B R AR
IOAE, HATRESSZNEREE . mrIiopE . o X5 507
o PRI LT 55 (R R 52 s QRRUER: e e AN A2
o= B R IG FE; @NAFLD 5 NASHI A5
RIBHHIE R, FEMEES, "R REARA
2. BRFUAE. AR, RS E . RN %
ZAJiH, CK-181E A —AYbr e i A
B @ = KA RTRETEIG RIS . Rk, @R HAT
Z O ST CK-18 2 W L pe kAT itk . 3 4k,
HILCK-18 51K AMtb2E. AR, BRREAY
PREVBATAS, AT ESHEmYE, AMURRT
MEAEbREY, W ER G4 EMAE,
W1 5 s PE f% (trasient elastography, TE) ™
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