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[ Abstract]Objective : To investigate the relationship between the C—reactive protein—albumin—lymphocyte (CALLY ) index and mortal-
ity in patients with non—alcoholic fatty liver disease (NAFLD ). Methods : This study included 3346 patients with NAFLD from the Na-
tional Health and Nutrition Examination Survey from 1999 to 2010. We explored the relationship between the CALLY index and mortal-
ity using weighted Cox proportional hazards regression models, Kaplan—-Meier survival curves, weighted restricted cubic splines
(RCS) , and weighted threshold effect analyses. We assessed the accuracy of the CALLY index in predicting survival rates at different
time points using time—dependent receiver operating characteristic (ROC) curves. Results : During a median follow—up of 12.5 years,
901 cases of all-cause mortality (ACM) and 328 cases of cardiovascular and cerebrovascular mortality (CCVM) were recorded. The
multivariable Cox analysis revealed that compared with the low—CALLY group, the hazard ratios (HR) for ACM in the medium— and
high—-CALLY groups were 0.68(95%C1=0.56—0.83) and 0.58 (95%CI1=0.47-0.72) , respectively; the HR values for CCVM were 0.66
(95%CI1=0.48-0.90) and 0.57 (95%C1=0.40-0.80) , respectively. The RCS analysis indicated nonlinear associations of In (CALLY)
with ACM (P =0.003) and CCVM (P =0.031) , with thresh-
old points identified at 7.015 and 4.768, respectively. Using the

nonlinear nonlinear
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CALLY index combined with conventional prognostic factors for pre-
dicting ACM and CCVM at 1, 3,5, and 10 years, the areas under
the time—dependent ROC curves ranged from 0.77 to 0.86. Sub-

group analyses revealed significant interaction with sex (P <

interaction
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0.001) and diabetes (P, ...,=0.016). Conclusion : The CALLY index is an independent protective factor against ACM and CCVM in

patients with NAFLD, which demonstrates high predictive value for the risk of mortality.

[Key words] non-alcoholic fatty liver disease; C-reactive protein—albumin—lymphocyte index; mortality ; National Health and Nutri-

tion Examination Survey database
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AR K CALLY 4855053 A A4 K4 R 7K SF-
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b, B K -4 CRP S5 25 AL, T I 37 11 26 1) Rk B2 4 -4
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o CALLY $5%¢
I A A X/FizAE Pl
NAFLD(n=3346) <151.54(n=1115) 151.54~383.81(n=1115)  >383.81(n=1116)
UNEEE1
AR (%) 52+ 16 53+ 15 52+ 16 51+16 2.301 0.400
5 193.929  <0.001
Tk 1838(58) 456(41) 599(58) 783(73)
E‘qds 1508(42) 659(59) 516(42) 333(27)
e 51.946  <0.001
EVHPEF E R 352(6.4) 168(9.6) 108(5.8) 76(4.0)
IR =1SUN 1658(75) 551(73) 567(76) 540(74)
HEPTRFEEE A 995(10.0) 294(8.6) 337(10.0) 364(11)
oAt 341(8.8) 102(8.3) 103(7.7) 136(10)
HHKF 0.775 0.400
KFLIF 1999(49) 655(50) 675(50) 669(47)
KF KU 1347(51) 460(50) 440(50) 447(53)
PIR 3.04 +1.61 2.82+1.62 3.07 + 1.61 321+1.57 13.760  <0.001
A A6 A
e e (mmHg) 127 £15 127 £16 127 £15 126 £ 15 3.648 0.200
&5k (mmHg) 73+ 10 73+ 10 73+ 10 73+ 10 0.944 0.700
BMI(kg/m?) 34+6 36+7 34+6 31+5 168.958  <0.001
S KA
ALT(U/L) 33+49 32+81 34+23 33+17 0.250  <0.001
AST(U/L) 27 +20 28 +32 28+ 13 27+10 0.997  <0.001
GGT(U/L) 40 + 47 44+ 63 40+ 38 37 +35 7.032 0.200
TC(mmol/L) 5.18 £1.07 5.12+1.04 526+ 1.10 5.17+1.08 2.286 0.041
TG (mmol/L) 2.02+1.48 1.89 +1.32 2.09 +1.42 2.08 +1.67 7.615  0.004
HDL-C(mmol/L) 1.17 £0.30 1.19 £ 0.31 1.15£0.30 1.17 £0.29 1.690  0.140
LDL-C(mmol/L) 3.13£0.93 3.09 +0.90 3.20 +0.94 3.11+0.95 2417 0018
CRP(mg/dL) 0.60 + 0.90 131+1.28 0.37 +0.14 0.13 + 0.07 711.676  <0.001
ALB(g/dL) 42.1+£3.1 40.7 £3.1 423£28 43.4£27 232.083  <0.001
LY (1 000 cells/uL) 2.08 £ 0.69 1.98 £ 0.67 2.05+0.71 2.20 +0.68 133.957  <0.001
HbAlc(%) 5.90+1.12 6.05+1.28 5.84+1.03 5.82+1.03 16.814  <0.001
FPG(mg/dL) 117 £39 121 £ 45 114 + 34 116 + 37 11.784  0.052
Crea(mg/dL) 0.91 +0.40 0.90 + 0.60 0.90 0.25 0.92+0.23 1.847  <0.001
UA(pumol/L) 368 + 82 370 + 87 367 + 81 366 + 77 1.081  0.900
N
WA 1532(48) 531(51) 505(48) 496(45) 2435 0.060
9 sk B IFE
= I 2255(68) 757(68) 763(68) 735(68) 1.866  0.900
W bR 958(25) 361(29) 288(23) 309(24) 12.424  0.015
S 457(12) 168(13) 136(11) 153(12) 3.898  0.800
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0.69) ; F A1 3. 0.58 (0.47~0.72) ], H: CCVM JXUK: I 8. 3 B A
(B2 1:0.55(0.39~0.78) ; i78 2:0.53(0.37~0.74) 5 £ 7l 3.
0.57(0.40~0.80)1, L3 2,

I RIS ROC 20T 718 , CALLY 4550 Hi 1.3 .5 .10 4F
ACM 5 CCVM By #fEdf 34 J& Hh 45 (AUC: 0.54~0.67) , B Al
PRAE bR 1 2556 B AL X 43 B8 ) 35 42 T, 45 B ) A5 AUC A
0.77~0.86, VL& 3,

23 CALLY## Bt RZHadE&nt 2

RAEZHZ Cox 4 HT 7R 7K T CALLY #8502 ACM Fil
CCVM ST AR AP 2R H B R B . Rtk , AR PRSI
FHINAL Cox A ZE & RCSHRIE CALLY F8 8 58T 30y 3k

R PE eI, 45 R In(CALLY) 5 ACM A CCVM Z Ja] 52 1,
LB (ACM : P ,,,,=0.003; CCVM: Py, =0.031) , 23 5 75
7.015F14.768 &b i T ACM A1 CCVM i85 5 . AE43 05T, In
(CALLY ) &334 i —A~ B, ACM AU 54 21.5% (HR=0.79,
95%C1=0.73~0.84, P<0.001) , CCVM JX % [ % 40.9% (HR=
0.59,95%C1=0.48~0.73, P<0.001) . {HASVERE R, 2 CALLY
FEHE I BIELRT , ACM 9 JXUBS: SCHR 22 1E [7] (HR=1.47,95%Cl=
1.04~2.08,P=0.028) , Ifif CCVM f¥ XU eI Te 4 3277 3L, WL
3, K4,
2.4 CALLY #§4k e 28547

TENAFLD (&, 7K 2560 R AL A9 A A7 A A AR 4R
W BhE 2 FREE PIR . BMI W AR #3510 O 6 P 21
T —F, In(CALLY) 540 B2 TR E 2 TAER {H ACM
JAUBS: 23 BT 75 < In (CALLY ) (R AR 4 ROw 7EME 531 (P ;<0.001)
FUBE IR (P =0.016) W 2H Hh A7 7E i F B IR VR T 5 1 CCVM
DU iz VR FHA L FPE 4 (P ., =0.011)

1.0 1.0
0.9 0.9
% 0.8 % 0.8
# 07 07
CALLY CALLY
o6 :ﬁ;ﬁzﬁ P<0.001 ( Log—rank ) o - ﬁ;ﬁiﬁﬁ P=0.001 ( Log—rank )
AT = FAP4
0.5 0.5
0 3 6 9 2 15 13 0 3 6 9 12 15 13
AAFTIR] (4F) HAF ] (4F)
A. CALLY$8E =4y dl i ACMA: 77 i 42 B. CALLY#E5 =M CCVMA AT I 2
El2 NAFLD £#& 2 £ 7R Kaplan-Meier 477 #i £
F2 ETFZEZECoxEANHT,CALLY IEH SR TEMER
— fkF4l k-2 K2 Py,
CALLY<151.54 CALLY:151.54~383.81 CALLY>383.81 :
NAFLD/ACM
BET R AL R 366/1115(32.8) 297/1115(26.6) 238/1116(21.3)
1, HR(95%CT) 1.00 0.67(0.55~0.81) 0.57(0.46~0.71) <0.001
T 2, HR(95%CT) 1.00 0.67(0.55~0.81) 0.56(0.45~0.69) <0.001
T 3, HR(95%CT) 1.00 0.68(0.56~0.83) 0.58(0.47~0.72) <0.001
NAFLD/CCVM
FET- 55 415K 131/1115(11.7) 107/1115(9.6) 90/1116(8.1)
KR 1, HR(95%CI) 1.00 0.65(0.48~0.89) 0.55(0.39~0.78) <0.001
K12 HR(95%CI1) 1.00 0.64(0.47~0.87) 0.53(0.37~0.74) <0.001
PRI 3, HR(95%C1) 1.00 0.66(0.48~0.90) 0.57(0.40~0.80) 0.001

B 1 AR PR R 2O AR A PIR AR 2 LR AY 1 PR A AE R LR S RIS S O B ) s R 3 TR R 23
AR E Cox [H] AR Hh 5 7R 0T KRS 8 38 22 5 (9 A8 i (BMI AR A (TG \HDL-C \.LDL-C ,ALT ,AST .GGT)
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—— 14EAUC=0.83(95%C1=74.30~91.73)

——34EAUC=0.82(95%C1=78.85~86.00)

—— SAEAUC=0.84(95%C1=81.23~86.49)
104£AUC=0.85(95%C1=82.79~86.25)

—— 14EAUC=0.77(95%CI1=53.68~100.94)

—— 34EAUC=0.79(95%C1=70.92~86.24)

——— S4EAUC=0.83(95%CI=78.14~87.98)
104EAUC=0.86(95%C1=83.75~89.05)

0.0 02 04 06 038 1.0 0.0 02 0.4 0.6 038 10
55 PR
A. CALLY#EEUHI ACMIROC £k B. CALLY#E(HIM CCVMAYROCHH£E

3 CALLY f5#mi e T % i B B 4k #i 1 ROC i 2k

3 CALLYE8HMI = R M EER LS

AR HR(95%CI) P
NAFLD/ACM
TR 1 AR HEL M [l U 400 A A 18 0.82(0.77~0.87) <0.001
A 230 358 2 A4 Be 2R v 1m] U HUL A A
P 7.015
<7.015 0.79(0.73~0.84) <0.001
>7.015 1.47(1.04~2.08) 0.028
ISR HLAR TR P B 0.002
NAFLD/CCVM
IR 1 FHRRAEL M [l I 0L A 0.78(0.70~0.87) <0.001
R 230 228 2 44 Be 2 1] U 0L A
P 4.768
<4.768 0.59(0.48~0.73) <0.001
>4.768 0.91(0.79~1.06) 0.240
ISR LA TR PE 0.007
10.0 10.0
P,,,<0.001 P, ;<0.001
P 4,,=0.003 P =0.031
75 N 75
&
e X
& 1
X =
1 du
S
=
H 2
0.0
25 5.0 75 2.5 5.0 7.5
In(CALLY) In(CALLY)
A. In(CALLY)5 ACMRU 156 2 B. In(CALLY)5 CCVMXU: it 54 £
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