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RN E . Jiik BB /3B 2017 4F 6 ] 28 2019 4% 3 A Be.C i N BRI HAT PCLIBYT 1)
297 {51 AMI F8 25 i il R B8 6, A3 A8 AR Ak 8 C S22 1 (hypersensitive-CRP , hs-CRP) F1 il 3¢ {1 2%
FENEE 1 H [& % (low-density lipoprotein cholesterol, LDL-C) 45 #5552 2 40 Sl 7 4% 28 5iE XU ( residual
inflammation risk,, RIR) 2H (n=28) F13E RIR 2H.(n=269) . i# L B F (L FE [ 3 MACE & A 15 8 B &
53 R BEN MACE (n=102) FldEBE N MACE 4 (n=195) , 2R H] /N 0P 04 5 36 555 (least absolute
shrinkage and selection operator, LASSO) [A] 95 f1 £ [H 2 Logistic [8] 543 HrPEAL 5% 43 K AE XS 5 MACE
KA Z A DCIBAE , [l ik Y MACE i AE i) He At 7 XURS: 8000 PR 3=, ) R 38 3 B A 06 TR AR
RAEFEPR IR GBI R ATIAE . 859R SRR JORE KU 2 A8 5 BE N A 08 O IR MR v GO
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AR (P<0. 05) , RIR AL 1M1 21 4 11 (hemoglobinAlc, Hb1Ac) | 1 20 8 %5 . 42 3 2 3 filg 494 Jok it 1
( N-terminal pro-B type natriuretic peptide, NT-proBNP) 5 ¢ PN MACE % A= XU S IEAH 5 (P<0.05) . 3%
R H TAERFIE gl 28 (receiver operator characteristic curve, ROC {2k ) #27~ RIR Tl Ny MACE k& 4= HRE
KAE(AUC=0.592,95%CI:0. 551 ~0. 634) , ¥y £ (1) 1) £k [4] f) Harrel” s C-index g 0. 872(95%CI 0. 827 ~
0.917) , NEREUE 5 A2 K 1) ROC i<k T 1 AR M 0. 866(95%CI:0. 818 ~0. 907 ) , Hosmer-Lemeshow {22
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[ Abstract | Objective To develop a nomogram prediction model based on residual inflammation risk

(RIR) and evaluate its value in the prediction for the risk of major adverse cardiovascular events (MACE) in
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patients with acute myocardial infarction (AMI) after percutaneous coronary intervention ( PCI). Methods
Clinical data of 297 AMI patients who underwent PCI in our department from June 2017 to March 2019 were
collected and retrospectively analyzed. According to their levels of preoperative hypersensitive-CRP (' hs-CRP)
and low-density lipoprotein cholesterol (LDL-C) , they were divided into RIR group (n=28) and non RIR
group (n=269). They also were assigned into the MACE group (n=102) and non-MACE group (n=195)
according to whether MACEs occurred during hospitalization. Least absolute shrinkage and selection operator
(LASSO) regression analysis and multivariate logistic regression analysis were used to evaluate the correlation
between the risk of RIR and the occurrence of MACE, and other independent risk predictors of MACE were
screened out. The nomogram model based on the indicators of RIR was constructed and verified by the R
language software. Results The incidences of pump failure, cardiogenic shock, malignant arrhythmia and
death, and overall MACE were significantly higher in the RIR group than the non-RIR group ( P<0.05). The
results of LASSO regression and multivariate regression analyses showed that left ventricular ejection fraction
(LVEF) and hemoglobin concentration were negatively correlated with the risk of MACE in hospital ( P<
0.05) , while residual inflammation risk, hemoglobinAlc ( HblAc), leukocyte count and N-terminal pro-B
type natriuretic peptide ( NT-proBNP) level were positively correlated with the risk of MACE (P<0.05). The
ROC curve indicated that RIR was not good in prediction of MACE (AUC=0.592, 95%CI: 0.551~0.634).
Based on the above 6 indicators, the nomogram model was constructed. The Harrel’ s C-index of the
nomogram was 0. 872 (95%CI . 0.827~0.917) , the AUC of the nomogram after re-sampling 1 000 times was
0.866 (95% CI. 0.818 ~0.907), and the Hosmer lemeshow deviation test showed that the prediction
probability of nomogram was consistent with the actual frequency ( Chi-square =8. 420, P=0.393). The
clinical decision curve showed that when the threshold probability of MACE occurrence is between 0. 08 and
0. 88, and the nomogram model could obtain the highest net benefit, which indicated that the model had good
clinical applicability. Conclusion The RIR-based nomogram model and other 5 factors have good prediction
efficiency and clinical applicability in the prediction of the risk of MACE in AMI patients.

[ Key words | acute myocardial infarction; adverse cardiovascular events; residual inflammation; risk
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TRITERRAE ; @FHY/INT 18 27, £ B 18] 1) EREAS 58
R GORMEAE I B w (- SR AR 10 1], G452
BB 2 ] AR 11 2 B8 1 i) .BMI R 64. 45
kg/m? (R 1B DA R C e 1 i) iR i o e
21 g kR 1] 25 VAR BR R (free thyroxine,
FT4) §ek 2 4] 485 2 h MbEE 14 @ Je K0
IS DR MR R R 5 L Al I 48 & 1) AMIT
o AWGE LA e 15 2 40 H 22 D1 23 o 4t 2o (2021-
RE-026) .
1.2 s RFHHICE

3ok 3R B R O B P e DR H 0 T R 48 M
BB {5 B & 4t ( Hospital Information System, HIS) [u] Jii
PR BB I IR TR, BARAEE : O F 24 B A
KWkt deat 10 T, LGP | AF S | 14 BT 45 £ (body
mass index, BMI) g A8 B0 i | WA B2 RO B L 5 O
T 42 BR S M IR 3l bk = 7 T30 ( global registry of
acute coronary events, GRACE) ¥4 ; @).0» JIF #8 75 6 A
ZE R g 3 300, 22 O 153 81 (left ventricular ejection
eractions, LVEF)  Z5.00 W 4s AR A N 4% (left ventricular
end systolic dimension, LVESD) [ Z5.0 E &7 ik K N2
(left ventricular end diastolic dimension, LVEED) ; @51
I s R AAE AL T 30 T, A il F RS AR , 40 A
175 QN 1A - (14 2K 6 1= 7 (1011 K2 12 A
ENETT/A ( N-terminal portion of proBNP , NT-proBNP) |
#Ha C kv 2 H (hypersensitive C-reactive protein,
hs-CRP ) 55 ; HUR IR DI RE , aniie 25 = il H IR IR 240 R ( free
triiodothyronine, FT3 ). & H IR I # Z ( thyroid
stimulating hormone , TSH) % FT4 ; ¥ G555, t=s 16
Ifii 4% (fasting glycaemia, FPG) | F#L I ( random blood
glucose, RBG ) . ## 1k Il 41 % B ( HemoglobinAlc,
HbAlc) M%&) 2 h Ifil## ( 2-hours postprandial glucose,
2hPBG) ;.U LB~ 8 # , U0 UL ER % B ( creatine kinase,
CK) JWLFR 1% i 5] 1 Ff ( creatine kinase-MB, CK-MB)
JIUE5 8 1 (cardiac troponin T, ¢Tnl) &5 ; MG AH KI5 45,
WAk % & I8 &5 A H [& 5% (low density lipoprotein
cholesterol , LDL-C) . /5 %% B g 8 (1 IH [5 1% ( high density
lipoprotein cholesterol, HDL-C) %, | iRF8 AR £ AR Hi
W SE B AG I, R & A= B ) MACE . fit 8 25 5 AN [w] i) ] 77
TE [ —F8hm 2 i sk A 25 51 I BOR Tk A 45
KEEBEN MACE (1% 825 W HUEE 5 & 4= MACE B[] f¢
AR A B A5 R . R R AT 2K LDL-C<1. 8
mmol/L(70 mg/dL) H hs-CRP =2 mg/L” B¥5 K
FEX G5y RIR 4 (n=28) HlHE RIR 2 (n=269)
@FEN MACE &A1& 0 . ge it i PCL RJ5 1 MACE
RANED , BARCIE BE N 5 0 O TR R 5 OO

HRH DR A RAETIIX 6 S R A
B AR UL B R BE N MACE & A1 B0, 305 58 & o
BRI MACE 20 (n = 102) FIHERE 4 MACE 2H (n =
195) o HHr S5 i 1 0 SO WILAY KT AR 2 PR FE
SECC IS M s, {1 SRR FRAR RO A
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i
1.3 %t
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Fisher K5 8L 5 . R /N XTI 4 5 ik #2581
(least absolute shrinkage and selection operator, LASSO)
(] =425 7 26 5% T B /) MACEE e A IXURS: I FRRAIE A 1, R
F RS Y rms” B A0 A £ R AN 2% K]
MRcHE 2R, SR pROC™ 2 7 A i 47 32 1 AR+
fi. (receiver operating characteristic, ROC) pii & i) 2l ,
18 Hmise” #2770 115551 26 K 1) Harrel” s C-index,
s 1A R P 3t BE LA, 44 < TRIPOD ™ 7 B o g
N ERSGAIE 7 58, 2R T caret” #2 )7 4334T Bootstrap [ fili
FE 1000 PPl P9 30 30 0k J5 A T 00 4 32 . A 9 K U
a=0.05,

2 R

2.1 A MACE £ A K

297 BIBFFE AT G Bt N AR 0B 1Y) K A2 28y 18, 18%
(54/297) , BN IR HEIR sE i) R AR R 15.49% (46/297)
BE PR VSR B R R 3R 0 12.79(38/297) , BE N
ORI R ZR 0.34% (1/297) , BENAH IR ER R
1.68% (5/297) , B NAET- 10 % A%k 7. 07(21/297)
Be ik MACE % A= 1%k 102 (34. 34%) {4, RIR
il B TN S RTINS Y/ N Y G OTINY € 5 A
F M MACE /) & £ %38 T9E RIR 41 (P<0.05),
W 1,
2.2 [ MACE #4115 3 MACE 487 5% 48 £ F 4L & o

JEAE 5 R

AMI 5% AR J5 BE N MACE 41 59 MACE 4 Z [f]
(P A DG OB B2 U i 75 4G e 45 2R L4, GRACE Y-
4y AEHS LVEF . LVESD .LVEDD & %47 7E RIR WA |
R B A FERE PRI X 9 B R Z W ) o A 25 S A 4¢
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[#1(%) ]
4 4]
o e s
F% P MACE <0. 001
7 189 (70.26%) 6 (21.43%)
) 80 (29.74%) 22 (78.57%)
e P 2 e g <0.001
& 228 (84.76%) 15 (53.57%)
5 41 (15.24%) 13 (46.43%)
5 PO TR AR T <0.001
% 235 (87.36%) 16 (57.14%)
P 34 (12.64%) 12 (42.86%)
5 N AR B 0.001
& 240 (89.22%) 19 (67.86%)
B 29 (10.78%) 9 (32.14%)
56 PN P & Lo A 0.094
75 269 (100.00%) 27 (96.43%)
) 0 (0.00%) 1(3.57%)
e A ARt 1.000
R 264 (98.14%) 28 (100.00%)
B 5(1.86%) 0 (0.00%)
BENSET: 0. 002
& 254 (94.42%) 22 (78.57%)
B 15 (5.58%) 6 (21.43%)

2.3 A MACE 2854 MACE L2554 5 4 R

AMI 3% R J5 B Py MACE 41 5 3E MACE 4 2 [
M F R A s R A, A R C LI IR R L FLIRR I
fiti .cTnl . NT-proBNP  Hb1Ac , RBG . FBG . 2hPBG ., FT4
1T NS R Z B 5340 22 S B G 3 () P<
0.05), L3 3,
2.4 AMI &3 PCI KJG 2 M MACE & 4 R ) 45 42

T Hik

7 JEF R R A M 45 R R S ) KB FE PR A 2
KM LASSO [RlxF & 1 ek 2 ikt i 22 5 RA 4
2R X (P<0.05) (1) 26 > H R IFATRELELL 3L, DLH
HE— 25 G 5 R BE 9 MACE & A JRURS: 9 R AiE 72 4o
KA 10 4758 LI E, DA AE S5 i 3R 25 8 i /N B
Lambda {8 (N {8) 1/E NS BAR A , G i1 e B X6 L 1) 3
Z1m] 9 R B AL 44 R B 8. LASSO [a] 545
FW], 12 2 fe /MY Lambda {52 0. 015, X 7 FY)
JEZ I R B A2 A 12 A4, B GRACE $F43 VK
2138 IR BE | 240 B 4% 1l 8% 1B . NT-proBNP | il JR
Z%H HbAlc 25 AL FT4 LVEF & RIR 3% 12 4>
st U BE N MACE & A A AFIEAR i, FAR LI 1,

2.5 AMI &% PCI KRG A MACE & A& K& % B

F = )25

LA LASSO [m] 55 3% th 1) 12 AR AR A5 oy B AR
i, BE N MACE & B 1 O0L1E S AR mE iy it 2 &R
Logistic [] 5 73 #7455 784, A% 5 5 16 5k B S IR (ay, =
0.05), HASERE : GRACE TE4) | M5 (H . 140 3T
B ML E R BE I PR 2R AU NT-proBNP (HbAlc %%
JE MWE(E  FT4 [ LVEF 3% 10 A4~ 3% 20 A8 i JEH 5% A
PG B RIR WRME A& =1, % =0, ZHEERIEHHrd
LW LVEF I £1 8 [ B2 5 BE 8 MACE & A= XU
AR (P<0.05) , 54 908 AU (Hb1Ac | [ 40 1T
% NT-proBNP 5B )y MACE & A= AU 52 1IEAH G (P<
0.05), 1.3 4,

R2 MARELHEBRKRELERRERBEXFRLER
[M(Pys,Pys) xxs,45) (%) ]
&% AEMACE41(n=195) MACE#l(n=102)  Pff
GRACE i4}  64.00(36.00,84.50) 80.00(48.00,100.75) <0.001

FEW/ % 62.13+13.40 67.03+13. 10 0. 003
BMI/kg - m™2 24.61 (22.68,27.05) 24.57 (21.82,26.59) 0.392
LVEF( %) 58.27+10.24 49.25+12.39 <0. 001
LVESD/mm 37.31+6.67 42.94+9.20 <0.001
LVEDD/mm 54.31+5.31 57.83+6.98 <0. 001
el
p-gis 46(23.59%) 31(30.39%) 0.204
Bk 149(76.41%) 71(69.61%)
RIR
w 189 (96.92%) 80(78.43%) <0.001
= 6 (3.08%) 22(21.57%)
1 80(41.03%) 31(30.39%) 0. 057
2 70(35.90% ) 35(34.31%)
3 45(23.08%) 36(35.29%)
£ I L AL
& 173(88.72%) 85(83.33%) 0.192
i 22(11.28%) 17(16.67%)
A
N 99(50.77%) 68 (66.67% ) 0. 009
P 96(49.23%) 34 (33.33%)
e}
& 128(65. 64% ) 80(78.43%) 0.022
i 67(34.36%) 22(21.57%)
PR
w 158(81.03%) 67(65.69% ) 0. 003
ps 37(18.97%) 35(34.31%)
5 1ML
& 79(40.51%) 44(43.14%) 0. 663
I 116(59.49%) 58(56.86% )
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R3 FAEBELREREFLERILB[M(Py,Pys) ,xxs]

B 4k MACE #H (n=195) MACE £ (n=102) P1H
F 450 %107 - L7 8.43 (7.12,10.54) 10.05 (8.31,13.30) <0. 001
/M %0/ x10° - L7 181.00 (154.50,221.00) 201.00 (153.00,264.75) 0.084
LTI H %10 - L7 4.32 (3.98,4.75) 4.00 (3.67,4.36) <0.001
MAE e/ - L7 132. 16+20. 24 122.27+17.43 <0. 001
114/ mmol - L™ 3.92 (3.65,4.13) 3.95 (3.57,4.29) 0. 356
144/ mmol - L7 139.00 (137.00,142.00) 138.00 (136.00,141.00) 0.036
1145/ mmol - L7 2.23 (2.12,2.31) 2.11 (2.01,2.25) <0. 001
ML/ pmol - L7 76.00 (63.50,95.00) 94.00 (71.25,128.00) <0. 001
PRZ %/ mmol - L7 5.30 (4.10,6.73) 7.50 (5.42,11.20) <0. 001
M2 C/mg - L7 0.88 (0.77,1.09) 1.13 (0.86,1.53) <0. 001
ML R R/ pmol - L™ 337.00 (281.25,422.00) 384.25 (300.25,499.25) 0. 002
BB /U - L7 71.00 (34.50,155.00) 82.50 (37.50,244.75) 0.07
A An/U - L 263.00 (181.50,427.00) 447.00 (264.50,804.27) <0. 001
CK/U - L™ 446.00 (184.00,1447.50) 434.00 (184.25,1464.00) 0. 827
CK-MB/U - L™ 59.00 (23.50,155.50) 57.00 (25.25,183.75) 0.65
MeamEe/g- L 167.00 (45.00,444.50) 106. 00 (39.25,335.00) 0. 443
¢Tnl/ng - mL™" 2.05 (0.43,8.19) 4.80 (1.09,19.09) 0. 002
NT-proBNP/ng « L' 759.00( 182.00,1591. 50) 1948. 50( 1247. 25,3864. 50) <0. 001
Hh =8/ mmol + L7 1.52 (1.10,2.15) 1.44 (1.07,1.89) 0.177
L35 8 ML %/ mmol - L 4.77+1. 14 4.62+1.19 0.294
HDL-C/mmol + L™ 1.00 (0.83,1.20) 1.00(0.80,1.17) 0.535
HbAlc(%) 6.19+1.25 6.96=1. 60 <0. 001
2hPBG/mmol - L™ 7.66 (6.94,9.76) 9.86(7.80,14.20) <0. 001
FBG/mmol + L™ 5.73 (5.00,6.61) 7.42(5.66,9.39) <0.001
RBG/mmol - L' 7.45 (6.42,9.45) 9.17(7.43,13.62) <0. 001
FT3/pmol + mL™ 4.43+0.91 4.26%0. 83 0.121
FT4/pmol - L™ 12.65+2.50 14.48+4.25 <0. 001
TSH/mU - L™ 1.30 (0.82,2.13) 1.48 (0.88,2.55) 0.362
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&4 BtA MACE RERKHZERE RS HER

kxR B SE VA P OR 95%CI
W -0.221 1.613 -0. 140 0.891 0. 802 0. 034~ 18. 904
HbAlc 0.279 0.110 2.530 0.011 1.322 1.065~1. 640
LVEF -0. 039 0.014 -2.690 0. 007 0. 962 0.935~0. 989
SE AR 0.195 0. 045 4.290 0. 000 1.215 1.111~1.328
L2135 1 e e -0.025 0. 009 -2.630 0. 008 0.975 0.958~0. 994
RIR 1.822 0. 567 3.210 0.001 6.185 2.034~18. 806
NT-proBNP 0. 001 0. 000 4.010 0. 000 1.001 1.000~1. 001
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B2 FilzW MACE & 4 p5 & EEE

2.6 )& EFRRIBER 69 4

KM R B S Y rms” 77 A0H GE R0 BE N MACE
KRN L EIBARL, WE 2, 54 & b dg— T8 br
TERESN F R B 17 b A2k, XN Points” |1
— AN ELARITEL 6 DR R IR A B IS B84y, B
Xf iz Total Points™ - 1) HARAE 7] T i — Lk, 15 2 1Y
“BEN MACE AR JXURS: ™ Rt 1 i) (BRI Dy J8 58 PCT R
Ja B MACE &4 XU A
2.7 FULKEALA 64 A SR I E o TR 2R AT

KM RIES B pROC” B8 )7 A 2 il 1) 26 [8] K &1
M7 R R 1 ROC 4k, 153 2 BRIl 42T i R
(area under the ROC curve, AUC;,. ), A1l 3A B4,
RIR #0700 B2 N MACE & A= 19 g J) X A (AUC =
0.592,95%CI:0.551~0.634) ,RIR 254 HAth 5 Fm
S H B A R KRR AUC 2 0. 872 (95% CI:
0.827~0.917) HAL TAEAT . —48F5 19 AUC {H, $&7R
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