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Abstract

Inflammation plays a central role in the development and progression of coronary artery disease
(CAD). However, traditional inflammatory markers such as high-sensitivity C-reactive protein (hs-
CRP) have limitations including limited specificity. Systemic inflammatory indices derived from
routine blood counts—such as the neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte
ratio (PLR), systemic immune-inflammation index (SII), systemic inflammation response index
(SIRI), and pan-immune-inflammation value (PIV, also termed aggregate index of systemic inflam-
mation, AISI)—have emerged as research hotspots due to their simplicity, cost-effectiveness, and
reproducibility. This article systematically reviews the research progress of these indices in CAD
assessment. Evidence indicates that NLR and PLR are well-studied but lack unified cut-off values;
Mendelian randomization studies have not supported a causal relationship between NLR and CAD.
SII, as a comprehensive index, has the most extensive evidence in predicting CAD severity, prognosis,
and post-PCI complications (contrast-induced nephropathy, no-reflow), and can also predict new-
onset cancer risk in CAD patients. Emerging indices such as SIRI and PIV/AISI incorporate mono-
cytes, more comprehensively reflecting the inflammatory network. Among them, PIV demonstrates
superior predictive value for in-hospital major adverse cardiovascular events (MACE) and severity
of coronary stenosis in STEMI patients compared with SII, NLR, and PLR, while AISI independently
predicts long-term post-operative mortality in CAD patients. Age significantly modulates the rela-
tionship between PLR and CAD—with a negative association observed in younger patients. The
prognostic value of NLR is independent of diabetes status, but patients with diabetes and high NLR
(>5) face the highest 1-year post-operative MACE risk. Additionally, SII and NLR show clinical value
in contrast-induced nephropathy, combined prediction of depressive symptoms and MACE, and
combined use with the liver fibrosis index FIB-4. Recent studies have further confirmed that com-
bining inflammatory indices with traditional risk models (e.g., FRS, SCORE2) or metabolic indica-
tors (e.g., TyG index) can enhance prognostic prediction in CAD patients; novel indices such as PHR
also show potential in predicting post-CABG MACE; and the combination of hs-CRP, NLR, and platelet
reactivity significantly improves MACE prediction in STEMI patients. Meta-analyses further confirm
the predictive value of SII for MACE, all-cause mortality, cardiovascular mortality, myocardial in-
farction, and stroke in CAD patients. In CAD patients with concomitant CKD, AlISI independently pre-
dicts all-cause and cardiovascular mortality. Comprehensive inflammatory indices hold promise as
novel risk assessment tools; however, issues such as non-uniform cut-off values and lack of causal
evidence urgently need resolution. Future efforts should integrate genetic evidence and standard-
ized research to facilitate clinical translation. Furthermore, translating these indices from research
to clinical practice faces specific obstacles, including lack of pre-analytical/analytical quality con-
trol, unclear pathways for standardizing cut-off values, and insufficient evidence as therapeutic tar-
gets, all of which require systematic countermeasures.
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1. 518

TR B K (CAD) & AR i AL FE N, AR AT BRI N Bh Bk R Ak, 10 28 RELE IR R E 8 KB
Bml 40 A R P A O At 1] [2]0 ARG AREAR EX AN hs-CRP B BE S 4 B RS /K, (EAFTERR ST
PEARAL . R AR S R BR[3]. IR, BT amanitBunE & SRR L. 45, THEE
SFMFHZ Rz 2] [4] [5]-

IX SR HOE T A P R A R BRI A MRS ARG R R, ZRE LR
POE - G FHRRAS[2] [6]. FoHb, NLR A PLR 785 T CAD WFFT[1] [4][7]: SH #E—2B g I/ MR,
WAIE B EL A S AR A TR 2 AE[8]-[10]; SIRIL PIV Az AISI S5 Ha B 51 N AZ A0 A, NG & Sh KB RERE{L
78 B A BT [2] [11]. ASCRGLED LR A B P SREFEEUTE CAD JAH 5O I B0 HH AT e itk e, 4R
PSR ERE . WUERRE, FE IR M S AR R T . RIS, ASOK gL
7E CAD 2 5 £ « XU 43 25 T F000 HH (R0 1820 B TR TT, Xt AS [ HR 37 13 4 P 1 e IO gE 474 1)
BAEE, DMEMNHEEINEH.

2. RRESERERRER
21 WHELANILE
S SHERIEREUOE AR, E 1

Table 1. Summary of systemic inflammatory indices and their calculation formulas
=1 2SMRERHETEANLER

RAEFEE PESLAFR HEAR S 3CHR
NLR Neutrophil-to-Lymphocyte Ratio FP P r £ AR T S5k ER 4T [1] [4] [6]
PLR Platelet-to-Lymphocyte Ratio ISR 0 R A 5 [611[711[12]

. . (LN H xR )/
Sl Systemic Immune-Inflammation Index R 2L [11 [8119]
SIRI Systemic Inflammation Response Index (PRI T > P Eee [5]1 [11] [13]

HOM G A AL

Pan-Immune Inflammation Value/Aggre-  (FHPERIANARTHEL x /MR 4L

PIVIAISI gate Index of Systemic Inflammation X AU 2 it 250 ik B 4 i i 5

[11] [14]

e AISIE PIV ARG, NE—FREARR G ARG 2. 50070 AISIFRN SHRIEL PIV [15].
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2.2. HIEBHEWFERN

NLR: [ o R G (Hh 1 b 4 ) -5 0 I 4 e 2 (b B 4 ) o2 TR0 PSP o P 0 L 0 8 1 A T
N D ReRREAS, Tk ELA M B A Bush Bk AR RE AL AR R [2] [6].

PLR: B & il /IMREA S RIER B . PLR 55 CAD [0 RS20 BT ZHFEEF 5 PLR 5 CAD
IEAHDG, AR R R A OE[12].

SH: 7£ NLR JEat BN /NG, 8 A S e e PR 2 Al o afiL/INARCRT 6 E2L 40 il =2 2 IR kR EL AR
FE VPN 4 B SO IR AS I U Fi A7 [8]-[10] -

SIRIPIVIAISI: i — BN FPAZAHNL . 5% 24 P 2 20 S A B B B o Y A 4 i ) 2 R, AN
AR AT B TR A b S B ) S AR TR A DG 1) R % S8 RE P 4% [11] [15] [16] -

3.NLR 5 PLR £ CAD HIHsi#H R
3.1.NLR 5 PLR £ CAD ¥ 5TH&h &

E ek ko 78 7 S AR FE 5 TH, Meta 2 HTIESE NLR 55 CAD ™ H AR AN, AEA RO ™ & pk
[1]. £ ACS &, i NLR S5 & H Gensini £ SYNTAX ¥F4r 2 E#155[1] [9] [17]. PLR [FFE 576
ks 7% 7 B R A DG, AH 2 AR S 2 T —— 2R (>55 &) i3 s PLR &7 fa G R % (OR = 2.22), i
SRR (<55 &) B A (OR=0.31) [12], #&/R PLR fE4ERR NBFH 2 Wi E = B H B AR S 7EI2WT
RLRETTTH, A UEHE SRR NLR 75 S et Bk e 35 2 ™ AR B2 7 AR T PLR[9], {H PLR 7EAN[RI 464 .26
(132 I 22 SR ST A 68 43 2 12 b 1 1) B M

3.2.NLR 5 PLR #& CAD FEFM g/ {E

NLR [T . 7€ ACS &, =5 NLR AEHL T L N FET 3 . MACE K4 RAET- % [1] [9]
[17]. Meta 73 Hrik— ik T NLR 7E ACS TS M [18]. SR, waff/REENLLHE LR, Jk BT
(1] NLR F+=5 CAD JC &35 RIS OCHA[19], $R/R ML EEPE CIE T B 1 BEYR TUR A, IR B a8 AR 1 NLR fE
R ST e B TR 3R

PLR TG 1E: Meta 241 s ABis PLR 5 STEMI 5 B N MACE. 0YEPESET:. ARIET: K
o PRI I 2 2 AHE[20]. 5 NLR [, PLR FITGE A 2R 2575 ZEESs 2)EEhE
PLR RMSZfER R 2, M4 (<55 &) B 2 UM [12]. X328 PLR MG PR 75 8257 4 B8R 5 1
SR . LE TG T A% e B0 A EL AR B, 28T 58008 NLR 7T ACS &% MACE J7 1L T PLR [9]
[17], {H PLR 7E4%2 ABE(U1Z4E STEMI )RR A MSLANE[20], 6254 H07E 7 s 70l b & B
K.
3.3.NLR 5 PLR &#EH A PN

NLR 7E8E PRI #5 PCI A JG Fis tH AOME: Di Muro Z5[21]48 N\ 9427 il PCI H:34 (48.5% & 3 DM),
RILE NLR (>5)5 1 4 MACE RSS2 4195 (JE DM:HR = 2.75; DM:HR = 1.43). DM & 3£/ NLR &
FH G i Z(MACE RA% 15.7%), H NLR 5 DM RELEZEZHIEA, 78 NLR BTN 5 57 F
R PRITIRES o

NLR 5 hs-CRP [ —F 140 #T: NLR 5 hs-CRP /77— M &1 (r = 0.181), H & HEAE L2 — .
BIf hs-CRP /K FH%, #5 NLR Jhis, &% U3 I 3 s i) MACCE XUKi[18]. th4h, HE4 hs-CRP. NLR
RIS N P =R AR, APEF 12 S H MACE [l HR 27+ % 3.85, R TAE—#—4845[3].
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4.S11: NRE—IEIRBESIEH
4.1. Sl #£ CAD W 5iEEh &

Z I FCUESE SII 5 CAD ™ HAZE B &<, Candemir ZE[9] & 8L SII 5 SYNTAX ¥4 R IEA K (r =
0.630), TitMllimy SYNTAX #-43 AUC & 0.630, fEIZWiaiRE EHLT NLR (AUC AKik 0.60)F1 PLR. 7EdE
PHZEME CAD B, MLR TN RLAE AT RE B m[22], FRonfEA AR RS 5 N e ET e AR . 7
DM/preDM 35+, BEA S HDL K& LDL AJ 24X 7 ACS 5 CCS (#ERfi = 71.0%), SII &:38H0 1 #.47,
ACS M1 0.2% [23]. FIRUEHESEIR, SH ECH XS FaEEAS AR = N S Wi A2 2 5+ .

4.2. S11 f£ CAD Tl /g 70 S g9 40 {E

TETRE 7718, 5 SH (>694.3) 5 Co YR BB T | AEEFEM: O WU FE AN A SO0 B Hh RS 39 b S7 AH 9 [24]
TSI FEE nomogram Tl AMI B3 Bt N MACE () AUC i£ 0.862, fiF GRACE ¥¥/3[7]. — it &
9 T 7L Meta 73 BTt — 2B #fIN, & SII 5 CAD &3 MACE R 2 ML (R IEfE HR = 1.67), HXi4
BRIZETSL M SETS CURESEMIAS th 2y T (5 [25] . 72 TUJs TN AL REJ7 T, 2 Bt 75 Ay SR T
NLR A1 PLR [26], {HIEFHZEM: CAD £ MLR TN AL RS AT RETE =i[22]. SH AE N — NS A HI4E 4R,
RESR AL S TNE, (HIFARTE AT A 15 T il

4.3. Sl f£ CAD X H & fE M H & m PR &

ERSFIE W (CI-AKD: —TghAN 30,822 5l CAD E# £ Ot 5 Eon, AR SH FHEs CI-AKI X
[ A7 AH IS (OR = 1.70) 0 JELR 1SS R0 M R B, SH 5 CI-AKI RS AEE 3 #4.(19.12 x 10MY/L): T35 55,
SI &3 H1 100 #Az, CI-AKI KU 5%; T35 fUG o i 35 Rk [27] .

O HEEM: T SIS 7eii O ) 5EE B 30 K. 90 RALT-F A AHF[28].

DR SI & STEMI JEHTA b5 B TN R 7, 6T NLR #1 PLR [28]; /& CABG ARJ5 )5
B A TR FR[29] -

sl s 15 SHZ TS W AR VAT i I A5 3 JoRE R 38 B 40495 (1 8k Sz T R 2 [30]

BEPRIG: 1€ T2DM #&, & Sl 5 MACE (HR = 1.59) R4 [K3ET-(HR = 1.65) X% & 2 AH 2% [31]

. fERRE AL CAD B, SI 2 A A A BN R (HR = 1.002) [32].

5. L ASGEIE#: SIRI, PIV 5 AISI
5.1. SIRI. PIV/AISI £ CAD i 5iFEHrIM1{E

SIRI Y9 N\ FLAZ 4 [2] [13]. WFFC8&ER, SIRI f& ACS &3 PCl RJ5 MACE [f5@ b 7 Fii K 7, H 5
MEeHERMLT S [2] [5]. fEEFH NAFLD [ CAD &+, SIRI [FRIFE 0T fa s K 2 [24]

PIV 5 AISI N —Fa#r[11] [14] [16], ZiE T RN /MR BRAZ A FIAR 240, 125 &
SN (A I AT AR R ETE K. FESWIRBE T IE, Yang Z5[111RBL PIV Filll& Gensini ¥F/3ff) AUC A4
0.615, T Sl (0.584). NLR (0.580)F1 PLR (0.522), &7~ s i jet fik fift 5 4 = AR FE J7 1, PIV &2 H Al
BRARMILEETREL AW, BRIk B AL, FRE— P KA. 290 AR IGIE. 67
CKD (1) CAD H#r, AISI [FIFf AeA 37 s il = SR FE [ 16]

5.2. SIRI. PIV/AISI £ CAD 5 7R SR pY 1 (&

PIV: 7£ STEMI B3, PIV TitdliFt A MACE ) AUC 4 0.694, =T SII (0.651). NLR (0.648)F
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PLR (0.583) [11]. IXZBATETE WO RLRE /T, DI NEAZANMR IV R FHe 4L PIV (LT =1 S —
A7) NLR 1 PLR, 27~ 5 4 1H 4l i R 2 & vl 3 A AR I T 15 6 o

AlSI: & AISI (>366)54FFET-(HR = 2.298) ALCJREMHEFET(HR = 2.160) M7 AHIE[13] [14]. fE&FF
CKD ) CAD H& v, AISI [RIRER ST T 45 K f2 O U FET-(HR = 1.59 1 1.78) [16]. {HFEVER, AISI({)
BRI EA R, IMAESERE C-index XM 0.582 $2F+ 2 0.597 [13]. AN[FIFE H 5 2 e A
AL B S SR T R, fE STEMI E3E BN MACE T, PIV ZRERAL(AUC 0.694),
Y4 Sl (0.651). NLR (0.648)F1 PLR (0.583); 7E ACS H# PCI A J5 MACE i, SIRIAET Sl ek
PHZEM: CAD &, MLR AJREEEAL[22]. FbAaitrs: faBBsr & (INARRAZ), WlRkRert
AR, R R LR HU R PR 17 B 1T
6. RIEEEHSHMOMERFEXERNKE A
6.1. RIEFRHSHEBERBVERS T

5T NHANES 7t sz, PHQ-9 > 10 H NLR & & %, AR KK (HR = 2.079)F1 MACE X
[ (HR = 2.858)#x 51, NLR #7315 1 HARREIR S5 A R 45 )5 1 S BE[33]
6.2. RIEIRBSHFALNLIBR(FIB-HOMBKANA

FIB-4 5 NLR BXE 8 H AT e K 73 )= XUE AR T+ m A T U HR = 3.5 (P < 0.05) [34].
6.3. RIERHS TyG HBHIBKESNA

T NHANES HIWF st &8, TyG 16805 Fh CBC fiTAd: RAEFR B & BT 5 & BT L0 M FET
DK 5L 535 IEAE S, Hidh NPR AT SII 7R B & 25087 oA 3 5 K [35]
7. RERBEREAREENESE

FERVH A IVUS (VH-IVUS)IF 7T 2R, =5 NLR (>2.73)41 B IR AL O 48 %A R 5 3% K T1K NLR
2H(32.7+£26.8 uL vs.22.8 = 19.4 ul), TELHENE s FEAE 1L BB (TCRA)AL H 2 B 51(33% vs. 18%). NLR>2.73
J& TCFA FIASZ TR F-(OR = 1.848) [36]. X4 NLR [ BBEH Zh i PEFR A T B 3 A 4H 54 0E 30

8. RIEEHIGAEZEUNETERERSIE
8.1. SHTRIS S 4T EY BB EH )RR

34 R T R B MO, RSORS00 2 R R, 1) ABTIER: RER A i
(BB SRABOL . bR AIE 4 2 P 5 A7 1) T A5 2) AW eR IR % R s L i A
S0 B T AR R A 2 57, SO — RE LR R S s B R . AR g S
SR (A T 1) « G R IMF £ sl S B R TE 24 3 MR 5 b E R 26 s M
£oa L s R

8.2. BEEFG——RZH DI LER

FWEF cut-off (AZRE R, RImIRF AR KBRS [4] [10]. %40, SN il MACE [)#k i {H M >400
F>1300 145, NLR MIAIB{E M >2.0 2>5.0 A #HIE . @ TARAEIL BB E AR, 1) & KA
FEBAFI (1 NHANES) #2208 A1 PR IE R S %0 2) Bl 2 hOaEES — W57 & N e i
RARMWTE T EAT SN EBIRAE ;s (3) AT R N 25/ HAE3 (<55/55~65/>65 %), TG B BRIRA 40 2 2 [12]
[21]: 4) BRFEMRIEARI —o0E, 4 RAETR B E AR g N 22 DR 3 KR TN AR AL (U nomogram),  LAAMA&
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PRV 2> 1 S I PR PSR [5] [7] [11]
8.3. {EABTTE R ST IS MIEFRAIRTR

HET e R A TR & M 2, HAE IR YT ¥ BT ZOR IR bR 0 (8 AN B . e
WA B ESE: 1) BT RAEFREUZ M RCT——HK 5 SII 1) CAD B35 BENL S AssA it 697 4 vs bRtk
WITH; 2) AN ——E 2 AW S E AN SR, M ah & B ST E MR R 3) 1E
CUAE PR IGIT RCT(W CANTOS. COLCOT)HH [al it 43 B 2 28 48 SiE 48 £ BB R VA TT RUR .

8.4. BTN ERI=HEITAH

KA FEBE B 2 NRI (409550« 1D (S5 2 1 BB S B0 A 5 1 2 S H7(DCA), DAV
WERIF 3RS, RO G 2 B ME[13]. JUR 24 4 R Rt 5 3 B UK, 40 SR B i 225,
B PR A B

9. FEMBISREKAE
9.1. FEjoF

HWHEAG—: I cut-off (HZERE R, RIHKEMRKES. UFASRES: R, &
JE X IREF R A —, IFESHRIE: ARZHEOyEEE, Bhopt. FRIFERZ: NLR
O MR BFR G E R KR, 5 SIL SIRI. PIV/IAISI Z517E MR . RN EGR: 5500 75
TR RAEFEBUE IR C-index B3 18 471N (<0.02) [33].

9.2. R¥KF5a]

TFRRFEA. AilEtE. ZHhouts, S RTE.

FENTAZAERS . M ARBPIRAS 2 B RAR AT, I el Tl 2 2 1 5 I S S FH AR RIS

A 22 P SR HE 2505 % G F 6 TR AL S v S I TS Y, 5 B 2 NIRI 1D R 3R il 2849 # LAVE A
()7 REET Sl

R IIEIREER PR IIT N, JFRIL T 2ORER 200 2 BRI R5S, BU/E O RCT T
2y - feBE HAEH 4T

HERE T RBENLLAT 5T, BAHR SI. SIRI. PIV/AISI 5 CAD HIF % &,

10. 45ig

A GV ROEFRBUR — KM . 25 CAD KU EAli#h 78 T B o SH A SRR SN 758, 7RO JI 0
ORI X 500 0 AOWE PRI R PR N R R I H S AT 5% . SIRI & PIVIAISI 558 Fe 4
BIIEKR, PIVIAISI AE i AT R AT d, TR T REFEAL . /B /REEHLILIEHES27 R NLR &5 CAD
TR R, EoRIGRARL T 220 B . NLR MITUG S TR A, (BRI & 0F
NLR (>5)fEFH AN 14 MACE KUy, 7R B vl ge i 2 AR AR Bt R BV TT[31] AR XT
PLR X & MANE IR T @S ANBER RS Hhr i . BmiEd e R 0, 4 2T 505 14 G AR 1L 4
SRR S, LLETIFR PHR 263 ALIE4E CABG ABEF RN, 5 3t — bt m K5 J2 I HERf
PE[33]-[35] 0 SR, M FERE ) I AR SE B ATY I 43 A7 w5/ Hp o s bl ok . BRI AEL = FE AN G — YR 7 I S iE
PR = J 36 S TN (A PR AR RS . HATX s AR B AL R a2, (E RTE g XU i 2 A4y
JERAR BN TR [37]. Aok ik 7 il i bR kA AL 2 S oy R BT . 83T RCT 4iiF oA S8y M m e ™
R PPAl 3 S T I PR 4 3R 25, DAHE NI R e 1k
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