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Abstract

Preserved ratio impaired spirometry (PRISm) is a distinct functional impairment phenotype identi-
fied through clinical pulmonary function assessment, characterized by its close associations with car-
diovascular metabolic disorders, systemic inflammatory responses, and increased risk of adverse
outcomes. Currently, the early identification and comprehensive management of PRISm face signifi-
cant challenges, highlighting an urgent need for biomarkers that reflect its underlying pathophysio-
logical mechanisms to guide clinical practice. In recent years, the triglyceride-glucose (TyG) index and
its derived metrics (such as TyG-BMI and TyG-WC), which reflect insulin resistance and metabolic
dysregulation, have garnered increasing attention in the context of chronic respiratory diseases due
to their links with systemic low-grade inflammation, oxidative stress, and multi-organ functional im-
pairment. As integrated metabolic-inflammatory markers, these indices offer potential new perspec-
tives for the pathological subtyping, risk assessment, and prognosis prediction of PRISm. This article
systematically outlines the clinical characteristics and pathological basis of PRISm, reviews advances
in existing biomarker research, and focuses on the evidence regarding TyG and its derived indicators
in chronic respiratory diseases, particularly in PRISm populations. The aim is to provide theoret-
ical foundations and strategic insights for the early intervention and personalized management of
PRISm.
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1. 518

{5 B4 LUAB 32 45U Tl A (Preserved ratio impaired spirometry, PRISm) & — i S8R A, A i [ 1E % il o Ag
B 18 BH ZE %5 il 3 (Chronic Obstructive Pulmonary Disease, COPD) AT XU 4% [1] [2]. 2014 4 Wan %5 A
BIHEE X PRISM N: SCRE4F5K 5 5 —F0 S S %87 (Forced Expiratory Volume in the first second,
FEV1)/H 71ilii% & (Forced Vital Capacity, FVC) LB IE % (>0.7), FEV1 KT Tii1E 80% [3]. AS[AHF 7T $ik
B PRISM R KA R E 2R [4], RS MR Flde. HbIAL B KA R 2 20 A ARG 92[5]. PRISm
AN RFIRGEREIRAH C[6], SO BRI T IR G, SRR BRI . LIDREZ G ISR, 5
APRBETIER O IR IR AF 5000 () R A2 R RGBT R T AR A R BR[1] [7]-[12]. —TBABIAH LR, &
12%f#) PRISm E#F 2t EOUFT& COPD Wi Ui 32 IR, HEZHUEH A PRISm KA H ] Wi 5%
FERNEIT V6], ST A S DA S (A BRI R . P FE R 4055) 30 B T8 /b PRISM 11 £33 3 [6] -
BT FRFRR A, BN PRISM i fa N R R G000 A 5 BT T IR A R . R, ARIEEL
] FiE 30 I s e i I 2R 48 TSR i {2 S T s, DR A 2 2R 0 DO RE I 4R AR TR 1)
AU P FREE[13]. MPRIE I AR 7 AR 255 i DA 5 224K (Insulin Resistance, IR)Jyfi BEIEA, 7
FUUE S X il 350 77 AR 40 [ 14]-[16] . H i =g - 7 %) ¥E 45 £ (Triglyceride-Glucose Index, TyG) & H T-4¢ &
PRI T RE R —TUHE AR AR B b sl v = e dadn, 7R IR BRI Th RERERS 7 i sE 2R3, 78
AU 25 A AIE 1912 W T 0 AR A 1k B 2 v T B R AP AR A 8L PE 4 (Homeostatic Model Assessment of
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Insulin Resistance, HOMA-IR) [17]. H#l, TyG f&% 4k B SIFIRGERIR . 180 S8 28 R0 FR il Vi Th
RSO 7 S35 DG HK[18], b AE e B A R S B (] Ak B 48 550 R0 S b B0 ( C S BB 1) T T
AR bR, GoH I = s - AR - EEFEE(Triglyceride-Glucose-Waist Circumference Index, TyG-WC)-.
Hlh =g - %0 - 7R 5 55 B (Triglyceride-Glucose-Body Mass Index, TyG-BMI). Hil =g - %4 - i
7= L d % (Triglyceride-Glucose-Waist-to-Height Ratio Index, TyG-WHtR). C N [ - H i =g - %% b
B4 (C-reactive protein-Triglyceride-Glucose Index, CTI)45, T3t — 25 5@ - L5 Bili 85 995 JRURG: o) T gE /3 [18]
[19]. AXCEET TyG e HATAEIR AT PRISM FITRINME AT 458, B NIRRSZHL PRISm (1) 5
RS TR S, DIAEZZ s fHIT H 5] COPD #ERE, AN o B KT .

2. PRISm RYIGFR#EL R
2.1. PRISm BIRITREF

PRISM 7EABRTE N I B R AEAE R 25, SCBIRIEAE 4.7%% 25.2% 2 [8][20], IXFh 7 R 5 s
s EYIRDC: B, b TSR, R JEEHRE RS LN 5% [21]. 17.3% [22]F1 11% [6], 1M
S P s [ R H AU 4330 8.9% [231F1 10% [1], [ 235 5 1 [ 1455 5 S VE A #2(China Kadoorie
Biobank, CKB) 144l &I, >40 % A#EH PRISM S 2 =14 24.8% [24]. BN ZERATREZ 2 HF R
SO, LS ARIREE . ST PIRARAE (G0 H A TR R PP SR AR i WROR S 2 = 1] [25]-[27])~ 32
T FRURZE T (AR A AW R BRE[28] 30T 23 /<05 G4 [29]) bA BT 78 BT T2 B 1) S5 ol e (an — T 3 [ O e ik T
OIUEEFE R [22]). Bk, JFRESEAR LIRSS AFERHERIRNTEFL, X5 Tl A 0 By vE SR 2
KEE, fENDEAA T, LR PRISm S bk L #5[30] [31], X —KILEH 1 LAE
YORIThRE ™ B 2 W T S PR AR G o TEFR IS A b, A >40 5 NI B80S 2 3 7
{RARARR AR, UG B SO e S5, L0 AR [ REAN S 20 . KA E BOLD AfF 5t ik — b i
T PRISM ABFMIRFIERCIET: S5 Th g & 87 7E S SR AZ BRI S A L, PRISM AZAR# A AR W8 AH X
B AP B S e AR R 22, JF USR] RESR H A A B AL I ) X e s A B B AR EAMA[32]

2.2. PRISm HYIRIBA 1B SBEN S

PRISM 195 B AR BRALA A% O AE TACUH 381 A 51 R I RGNS AR SORESL RIE R TP R 4. AR
BEELRRAE IR SRR AR, R CEMIRSIRE.

e, ARBERGLIEE RIS 5 Thee, BHiES 5REIME ST RRAFIE M. IR AT S 8UH 8
JULCELHE PR AL 7 267 R P B i F e B A R S, 1T e ELIE I S5 PP UL e 4 Dh e S /3 [33] [34].  [RIE
HEFRET P T 17 2L S bkt 748 PR IR LS s S5 sk, IR PR il P < e, SEAE S — A
T BRI P 0 i A8 Ry, I 0 WA A R T (0 TNF-a IL-6)FH 245 R B 107 R 7 (3 = K F T H i RIS KP4
1K), S IYEFE 2 5 1 B AR RE ZRE RS [35]-[37] -

HR, 7EAR - SORER P IREN T, IR S5 v v = I A 38 S S A RS P R X R i
BRIl b R R I ) R AT 4Rk . R E A SR E i 2 b A R A s R ok VR R R T B 3
Jin(Reactive oxygen species, ROS)A: % [38], 1 iy H v = B8 (1 ARG 7= 103t 25 AR 17 1 (s el 1 ) 0 e ol i
NADPH 42 W [F) K AL S = 5 [39]. it & ROS —J5 1 B Mo itivf b e i, 51 & Mg i 41
WEHMRRAT, 55— TS NF-xB, (2R - R TNF-o. 1L-6 (2 R, IR 2 AE RS
[40]. [FII bl e R A TP A S R i A B A PR W 3, SBURIT S A &M, S PERK/eIF2a. ATF6
¢ IRELa/XBPL = 26 A1 8 8 [ B ER[41] 0 24 P4 5T 09 SLI0HE H AP ) RRe Juis, (5 S B R Th e R A= #%
He: — 7T PERK BB E0M0E #k F CHOP, A9 11 8 B 4upi T, B— A HATSEAK
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NAE SR A @S B R - (R A BRI AR YA R B [42] . SRR RS PR SO (RIS TGF-
BlSmad 155 i #E ik — DR kR bRz (RS Ak, RIS AT S 4 O B R R O LR AT R, T3
J5 Ji 2 1 (Col 1, Col 1) 24 3% 452 B (3 78 Jfi . (8] [ 57 5 ORI SE2 S L [43] [44].

G, JEH A SOREAN T SR e B A B VE AL AR A, 0 R 2 2R 45 5 A AR S e D e P . 42
B PR JE v S v EL AT, 5553 ROS ARk, BIERAT b 5 40 i 5 fili B 4 ot A P 52 ) S8 A
WA SRR T R A AN S, A AR i S R S RN AR . SRS T A R R0
IO E 4 0 S5 8 SR 240 B Vi ) R, I R 3B S R B o A, IR I 0 3 R 5 1 4 5
I N Bz THREREAT [FIRE 38 SR, 5] Al i s A, 1 5 il 4 G R 5 SRS #  2R [45]

R RO FEIE T, TR S S R R [ 45 ) R B S AR k2R, Sl AR
(Total Lung Capacity, TLC) & FH JJ FVC [£AK[46]; T H T i 008 oA B B BH ZE M 48, FEVW/FVC
FOABLAS DAGEHRE IE 5 o DRI, PRISM FRARFAE 14 fili 3y B e 3 mT ARk 4 B MEARA — 00 S 7E PR R e i) 538
RS R

2.3. PRISm MyfE e E &

HEME A SR 2 M5 PRISm AHCHIfERR 2R, E2MEE DL R LN M (W2 [47]. miilé[48].
AL LU AL K FE K R E TR EUR R [49]. RSB R & (WRE[23] B0 22 [50] A4k
B H 4 JE 25 [51] [52]). HAEE (WA (7] BEIR e L) DA R D) BEAREALE (L /N L) e R
SIS B FER[53]) 55 . M, — WU SIBE S 7 Mo, oy iR . B sk R ke S/ e
(e L2 Aot PR AR AE) 22 PRISM B EL ST i XU R £ [6] -

2.4. PRISm BIle R RIS & HAE

PRISm AHEMIIGIKRIL S COPD AHEL, % WAREIRELFEIS W I . g 2 S I R RS [6] [54].
HE— PR LR PRISM B AAE B E MR R B KHE He D &8 NP2 H 173 A, PRISm W] 70 N FE
A FEP A A, o B R A R B R R R . B E R RUR. OISR B LR, Y
TR R 28558 1y A S AR 338 Bl 7K 7 B BT B SRR AR [55] -

HeAh, PRISM 5 Z R4 B B VIS, AAE R IR s BEIR . O /735 e 0o
A Jo P TR T BESE[56], B E S E T R A — P R, AR T HAR AR, PRISm B IR A I
i 1) REO LU A9 S T S 5 2 i A 94 [23] o X e )k e AL S EUR A AR T T, BN T 5 v
SN RGAHIAE TSR, 1 ek O W) B 43 /O LB BB T2 XU [57] [58] - EAS R, R ERNE
O NEFHACREERE I PRISm B3 Hes 2 b S . SEE i — DA ST 78 s B, PRISm ZH B0 R v v
F(8.6%) 2 2 = T X R 4H.(3.7%) S S A2 PR ZH.(4.7%), H IO S O IUEEAE B2 A5 1) BB S 450 29 Ry e
HEIPifE[6]. 27 ERTIR, X PRISm £ 35 St I PR /S HH 75 2 50 S 4 1 A R e 1) SR M o
3. PRISm MR R R
3.1. RGMRIERSH

1 C M4 H (C-reactive Protein, CRP). #f-4 % [ 5L F1 40l 36 (Interleukin-6, 1L-6). 40/
2-2 (Interleukin-2, IL-2). H4fI/%-5 (Interleukin-5, IL-5)F1 41 i/ Z-17A (Interleukin-17A, IL-17A).
1 ] L PR 1 L 4 i -k (Peripheral Blood Eosinophil Count, EOS i1+%0)4, 7£ PRISm /M A i & Bk
I EI[59]-[61], X AR EAUIERCE 2 S RAERES, B SMDIRenE kLA RIS, N
fit PRISM 5.0 IfiL 5 55 4% 5 VE 305 2 [ I R 4R A 1 HE 48 I8 7E P 28 T T A o
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3.2. MAAEXGHIRGSEEIREY

151 Gt SR B A £ K P ) AT 5 14 32 44 (Soluble Receptor for Advanced Glycation End products, SRAGE)
LR 35 5 45 & 2 1 B (Matrix Metalloproteinases, MMPS) % i (1 [62]-[65],  HerKFAS A7 1 iy - 5z 4
R B A AN B AN R B, X B IR AR WIRPR I SE B AZ, 3E i SE BT PRISm A A] GEA7
TE AN [R5 A B B AT 2KUX 47

3.3. K5 LMEEXIFE

WJER & 2 [66] J8 2\ JRIBEE . TR A N-A i Ao £ Bk 17 44 (N-terminal pro-B-type Natriuretic Peptide, NT-
proBNP) 1) 5% [61] [67], 1 PRISm HAER: . LR AL &IEE O I REABAAE B R, FHTIRIK
T2 KA LA 5 E EL

3.4. BRFESHFEYIREY

AP R Sl B R P R B AR bR SRR ST R L. BV RS F B, A
FERIIRA L PRISm A AEMIbREY, B0 ol-BUEEE A EF(Alpha-1-Antitrypsin, AAT) [68]. JE[X]
AW SRR N TR 35 COPD il £F 4 Ak A7 1F 5 S I AL A7 25, 1 a0 £ 3 4 )& 5 (1§ 12 (Matrix Metallo-
proteinase-12, MMP12) [69]. # 1t K [R-¥-4 (Transforming Growth Factor-beta, TGF-g)iE & F£H [70]. L
IR N PRISM HEAL AR R 5 70 T4 I 2 fe it s A .

35. Hit

WS35 R A HLAL &) (Exhaled Volatile Organic Compounds, VOCS)TE Jy R 22 45 5 12 W 4tk ) —
FRB M T AR, IEIEPZ BN % 502 0k . W TR s E VOC (Wi i) KT FR(K rT RS PRISm AH
Ky PERIFSMESZIR[71]. BeAh, WERIE (i A SR MR (Dehydroepiandrosterone, DHEA) . it g i S R 1
fiil (Dehydroepiandrosterone Sulfate, DHEA-S)) [72] [73]. #EA4: 5 (In4EA: 3 D) [74]. DA SR S F AH S R
<5 JE (AR [52]) 55 bn Bt AT BE 70 73 48 7] PRISM AN [F) M1 F) 5 AE SR B AL A o

4. TyG RELTEIEHR
4.1. TyG WEX S5THEAZ

TyG AliE N R A kFA: TyG =Ln[= M H il =l (mg/dL) x 2518 MkE(mg/dL)/2]. iZ%4850H T %
G MR B 5 & B K% 0S8, R IR & R BURERAS[75]. MR T IR Mt Gevr Al 772,
U IR S 2 - IR A IR 2 HOMA-IR, TyG BAT TR A Rk 5 B R G0 S5 Sk
BESMRE, TERN IR MG B RAEWREN[76]. HAET TyG 16 R G850 b 78 sk th H 2552 1| 5
M, IEIZE T COPD S48 Sl i 1) KUK 73 J2 5 TG VPG, A SR PRATE 78 e N i 25 B2 (37 1)
AT A.

4.2. TyG TR E I FER

TyG-WC [A]i S IR ANeprCoPEE A, ohCo M SRS T T 1 2H 23 A 2l T 2R R A i 25 1 1 R R s
J# IR, T AR 3Lk — B BEAR T 5 0 AT, T SO, LIRS Ko 8 KUz, BIEFTIESE TyG-
WC FEFI 2 RLHE F s A ARGk B A 5 T I T B — 3R AR[77] [78] L P B PRI 18 2 B SORE AN i 25 4
AR E R ERAE T, TyG-BMI K IR 54 S ERE A A, AETE 2t Pl AL AH < i B A4 QI 2L
Gfir, 5 ML B Sl K AR AE A At oo LR 00 A A XSG S Y 5% 28 A SR [79] [80] . TYG-WHIR it —20
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AL PERE R ROV, S B FE 5 B v ) LU AR A IS 2 5, SEABURR e e A BEE I T HE A, AR 45
BAE S FAR OG0 B I RAE ) AU 25 VIAH G [81]-[83]. KBS FERE AL A K R 1A% L 2 IR S8 VAR
FOEA B AEEE, FEFRMI R “ARHEJOE " RES, CTH IR 5 CRP X —2 it SR SOEbR SRS &, 2
o LS S AN 2 o XSS (4 8 ) T 4R B [84]

5. RN RS ER N PRISM BE Rz

&[] [ 5K fik B 578 7745 25 &5 (National Health and Nutrition Examination Survey, NHANES) ] — Iiifff
FAREY TyG 5ZMITIReats 5 PRISm BILH BEM M. #—2oth KM, TyG R EE
b 5 Dy ReFEAR(B4E FEVL. FVC J PRISm JRZS)Z 8] B G R FE 56 73 i AR [85] 53— Tl 7t K I
TyG /KV-Fh i nl ReFEHL4EA 3 D XF PRISM (3B R4 RLS, 1X4E7R 7443 D SIS AU Dhie
BR8] () R 2 AR A, SR E R B 1 T TR E AT A i AR IR ST SRNE [74] . ZEASPERFIR RS 1, 18
PEAGRE JO0E S5 AR 2R BUAR B2, JLAHES) SE AL S it ik . TyG K HATAHETEFR(TyG-WC, TyG-BMI,
TyG-WHIR, CT)fEA RIS PPl IR 5542 5 5 hE BT B SR G AR X, Nz I R AL S L B T A
IEERER R, TyG Fhm5 B RS 18 S RS W LG I 21%4H5¢[18]. TyG-BMI. TyG-WC FlI
TYG-WHIR i 5 2545 1y S WA 53 5 5 e I B ot 3 s S i /St 32 BRI i, Hrh TyG-BMIL J%
TyG-WC T & -5 v [ e Nt e AU 52 TEAH G, A B TR S a4 [86] . thabh, 7825 I bk 2
TANFET, TyG-WHtR 525 % @4 RIS IR 2 0 38 AR [87]. [FIIF, #EE RAEFRIRE CTI A AR
W 585 RAEf R, BT CTI AR FI 2 IR E TR ST CTI A2 18 4 BH 2 M i s 4 i 2 (1) 8k 57 X
A2, B R 2oae88].

R H AT ARG 5 B2 B TyG fiTAEfebs 5 PRISm 2[RI\ 5CHL, (H E@RIEHEIER TyG AHATA

BbR5 BAR I Tl e S 22 Mg I IR 2R SR A A 2 2 A G o X Be R — PR R AL PRISm KA K
TS E S T AR, WNE T ASKRITR RGN SRR AR E S Im R = .

6. RE

DA FERY], TyG LHATAIR RS PRISM &2 5CHK, RIS Pl D) ERR SR it 18
B SRS 2O H BRI T IR T, U970 e KRB AT IE ML A S TR HL e, I8 2 Lol
RARIER R I T TUNE . SRS ATIETERN S it , XF PRISm ABEEAT TyG f8%in 4, £id 5 % 10
FRRIIBEYT, HECS ALt ey COPD BSEHUNT DI REZE MR 2257, LLBATA TyG R EOHBIR #2 A i Tl fig
J1; RN ATAEEIF e TyG Y PRISm 35 i REREALO IS, B AE 7 s B9 T 1kt TyG 45
BRI REFIFEN, TS HAR A T HHE SR P AT PR S IR R . EIRWTFCITRE, Ko dst
T TyG $REHIFRHEACIPAl i 28 S AR 2l R 2 A (1 PR L B A48 (3t B AR 4
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