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Abstract

Sepsis patients often develop concurrent stress hyperglycemia. However, a single blood glucose
measurement is insufficient to distinguish whether the elevation is caused by acute stress or pre-
existing chronic hyperglycemia in the patient. The stress hyperglycemia ratio (SHR) is calculated by
comparing acute-phase blood glucose levels with the estimated average blood glucose derived from
glycated hemoglobin. This approach can partially correct for individual differences in baseline glu-
cose metabolism and more accurately reflect the actual magnitude of acute metabolic stress. In re-
cent years, research on SHR has gradually expanded from the field of acute cardiovascular and cer-
ebrovascular diseases to sepsis. Existing evidence indicates that elevated SHR is associated with in-
hospital mortality, short-term and long-term adverse outcomes in sepsis patients, as well as an in-
creased risk of sepsis-related organ complications such as acute kidney injury and acute respira-
tory distress syndrome. Some cohort studies have even observed a U-shaped or J-shaped nonlinear
relationship between SHR and clinical outcomes. Mechanistically, the metabolic abnormalities re-
flected by SHR may involve multiple pathophysiological processes, including oxidative stress, mito-
chondrial dysfunction, endothelial injury, and immune dysregulation. Notably, most current studies
are retrospective in design, and no consensus has been reached regarding the calculation method,
threshold definition, and dynamic monitoring protocol of SHR. This article reviews the concept, cal-
culation method, pathophysiological mechanism, clinical evidence, and existing controversies of
SHR, aiming to provide a reference for metabolic risk stratification in patients with sepsis.
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2.1. NExSmEES SHR

IR Q E=IIN B EEO G RIS Lk B2 2 S o PR N8 el SR ZCD 1 -G [ AR Y S EP A =R 7
MG RANAR o IXFPEE ) (A% O R AE T, (Rl — MUBE S AN AR, SR S B PR AR i R IR 8 T e
FATE L 72 57 o B T Hb ALe fi e 1 8, N BE BT AS UZIF) « mg fup ™ A AR U HR MURIR S I 1B 4
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XL SRR A RN T O R AN, AERTIE R, BT S SOEA B FEIVERS, HEShRE
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LI T N2 B i R L R FKDU e B R O AR R BB 5 B LT S P ER AN,
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ST IR I AN, R SE AN 52 S e RS ? K AT RE S TR PR R K AL TR OREAR A, LT
RE QL2 AR R RE AL A ARG R 5 T ARBE FRIPE A8 B R ST R Z XA “ FUE ML T 0 5 A F) I
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B Y SHR S A ey IMUBAIR S, 7T RE Sl i S AL NE . ZoRi A T BE 57 5 JR sl N e BRI S B2 A
BUA RSP B A SR IR 45 SRR, O LAARRAL T iR IR, Aok iR AR 2 W & BT, [ ATP
PR TR, AN MR AL, S TR B N [25] . RS S R 2RI A 7> B2 Drpl
KEAN T, REFRERARER, TR RS AEIRE . 24518 R 2G5 i 73k
T FEUSAE . FERE BT TEVERE Y, O BCRIESE AR AR D) RE 5 5 AU LA AE TR B IE R . 2o
PRDIRER B T M A L &, ROS AT T 32 I IR 2ok A 454 5 Dh RE K1 5393 [26] . ELAF RTER
K&, WREAER B, LRI AR S R R IARHIE 5 - E Tl e oA B A I AR GE i 22 Rk [27]. b
S8 55 i PRAIESE AT U TT EAIE, e SHR X RZFACEPIRES, TR IE 2ok s AR R A . S B A T
PN AR, DA SRR B B IR R R SR R B BRI [27]

s B UL AR, AT TR M REAE R e PR T e IR ML B6AIE, AR AhsREe . ARIREEAE R R AL
SR AME E IR BRIE I S, A R B RS B
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PN B Ty e R RS A 20 E T St IR RO B B B 00 10 B BRI [28], v LR IR 25 AT RE TR IR —
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WA HFFCEIR, LRARTRE R . ROS FFit5 i B 40 I 1 2 (R A7 72 25 ) S Bk [26] . FERE R AL o,
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4.3. RIEINREXSE

1 SHR FT0T L AR I 57 85 38 P RERZ A S K S B Thie, TR R “ ARG - G ” VEAG3A o 3B 78 R B0
FH AL L ST P AR A B R A e 5 AR AS 5 I ERE T SR AR B L A Dh R RS L TS B VA O [31] . 7E
EREAAET, SIPR2 A5 ML RLAARRE Ak 23 0 8 e 35 AH DG S e i, 5 HLA-DR T B &5 2 R R
RUFHR[32]

BEAh, B PRI FE U ) R BV R A A THR HE— S R R . AERE SRR T, AR, R
I FFERSRE AN FW AT, X UL RITBOR AU R AT [33] 0 AL SR 5 R A i A AR FE 2
NEFCIRAS N AT REFIREAZAE o DARREEREAR SO A, A 11 23R o o I o 57 B R B /N e Jo 400 B PO %
T SRR T i R RS AT S Ak S E R MR T [34] . T S LA 5 v B T S L SR A R S
[34].

R, SHR AN HUREAH G il G — A SRR &, AR ML “ o - AR A 7 RS E
B,

4.4, REMETERE%ZEHRG
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A5[28]. ML R ISR S R R S A S, WU AT R AR . AR HLHIAEAS [R] A RS
AR BT XA o DARRFRIE AR ¢ S B B0 B, LRkt sl /o2 5w g O e 51 S 8 40 1 S BE AL [35] - 7E
WFIR RGP 77 T, MIMIC-IV PAFIB 7t B SHR Ft iy 55 i EEhE B R A S PR B B 255 1E(ARDS) 1)
PSR IIAE OCER[36]. TfE & H ORI B RIREE AR, AHFAIEH SHR X ICU JET-%., i AStT- %
F1 28 RIET AR HS A — & I TANME[37] -

R AR RAT, SHR BIIGPRE R SR TG FIWT AL, 38T e -5 5 ¥ 3 B I AR A7 7E
—ERRRE B IEA OGS, (HIXFPOCHGR IR R RIC AT R R, HAT L RN IRE

45 BAMRKE

BT A UEYE, A28 H— S MR U DUE 4r B AR SHR 5 MERAEAS R 105 2 18] 1) 0Bk &
e T AL N o3 WA — RO TR RS SR R R AHKHT—~SHR T (S WA X T R 4R AR 5 R
FERE)— Bt E AN ZRRIAR T RERERS . P 7 453495 0 G 2 SR8 5 22 2% 38 B TR A LAA 1 45 — B 328 L T ok
—Z A H VIReREAT .

SRIMAE EHAEW] “ /& SHR IKE) BRI B” EHE AN TE 73 o AH$R IR —/ME 0 T LA AR
SHR 5 K 15 HI SR BSR4 T — NI HE b s B AR A f, RSB R 1 AT RETBAE IO T-TRBE A5, B
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51. BRTRKERXHR

AT HIBE TE6 T SHR This 5 M ERE A R TS Z 8] (IR Bk D2 W TR 1 R . RGERHAMZER iy
Bonth, SHR THE SBERAET. . RIAET. RAIIAET XU 3 I AH 5 [38] MIMIC-IV AR TR A [7]
JRPERIE FE AT T SRABLK 2512 [39] [40]. I FLIE A 25 350 (B B R F 7 R0 S RFIX — 4538 [41] [42]. H SHR 5
FET AR O 2R AT R AR B 2R AR OG . JE T 13,199 BIRKERRE B E B FUK I, SHR 5 1 30T
[AIfEAE U RIOCAR[43]. 75— TS5 ANLER 2 ST BIRERAEBA AT STt 5 8L, SHR R B iy, 28 RALT 5L
Bt N SET RUREAI Tt w441« 5 0 0 38 05 O R REAE WV 20 A FAURIE[37]. X AR AR R R EHRADT I .

52. EREHELENXR

BRIET RS AF, SHR B ZRigs B IFAIEM K. KT SA-AKI MR EZEAHRRI: H—, B
SHR 5 SA-AKI K4 RS INAISE[45]: H =, S K4 SA-AKI B+, %im SHR 5 30 K M 1 45
ToRTF A [14] [46]. fEFRIR RS, MIMIC-IV BAFIHE R SHR THiE 5 e B4 B ARDS XU
BEIMAER[36]. FE P ICU BREEAE AFIFN 2 AE IR BEAE A I BSOSO s IS (AR ST 7R, U s 1S K Bl
AR S P T v 5 0 A B AN R U AE G [47] [48] .

5.3. EMFERERSHR M

SHR 7EAN [FBE AR 5 8 R A A B8 0 el RE A — 2. FFEERoR, SHR TEARME JR s e 8 3 h
IS A Re B 2 o AE AR PRV IR BERE N BRI 2525 0 M o s, IR ey TR -5 A A T XU 3
BARDE[23]: AL BAFIT FE 2 1 SHR 5Bt AFET-3. ICU JE T2 TS A 95 [49] . B4R 21
WRE SHR S PRI B8 2 (1 T0UfS T A I8 . BT bW R 5 Bk BRI A 98 2o, s HbAle B IE S,
JSEE v U ATS S8 -5 43 Bt A8 1 26 A 5% [22] o A WF 7038 Hi th A8 s TR T 7 A U K i X — L 5 [21] [38],
X B i A HH K o IR A T e 2 AL ™= A P I S P 3, AT 9 P IR U8 Bl 5 LA s ke )
o (HIXAME UL E A RS R R RV ORI A i, UEAR GO LIS, R 2 B IHIE .

5.4. SRRGITFSRNEFIBRENGS

KT SHR IR ENL, HIFARLELE R SOFA. APACHE Il 546 G REVE 7y, 1= 1E N — MR
25 FZ AN SRR A B FOTEAHEZE .

FHRERE BA ST FC 575 5 oKE SHR AW AA% G I XU DAt AR i, 2R [ [X 73 J8E T LAAS 31— 3E I3 TH[43]
FIFEHLAENLAS 7 2 M, SHR thaRBLHY 18 m AC L 2E, MR IR ERIENL 45 7 S W FURE L5128
RICT- 45 =y T R AR IE 22— [44].

XFT SHR 72 R IR N 7R h R R WAEREAT . $ SHR S IHEAZ ARG PRSI, IBCA 5 4R
FRAS AN R AR AR S T BRI J8 3 A6 T XU R I RE 45 31 1 3t — 2P 54k [50]. SHR SH =
B — 1 %0 B (TyG) 4R BB & L F Iy, 300 AT RE VR ol 34 JHC B R 3 3 A o ) DU B AR I (AT U2 [51]
REEHFFEARSE R T SHR AIUME BVFAE T MU AR AR TR AR B U R 28082, T AR B £ A

6. IGAREX SRR
6.1. Ng—EEEIMIMLRE S R

LA ST P TR B T e A X OB B G R AR v LR R ) B B R, B R S A
7S BURARIAE . BEAE Y FENLIE TE SR SR 22 3R 0 M7 R SR i A s B A8 S — 1) SiR 1 PR o
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W —— 5 P (1 2 A A e G LR XU 189 1 [52] o BILAT 53R T S S ek B A6 17 2 B« 6 22 4 Py 4
VO FE[53]. FE TR FE oA, PHREEE S (1 L o S N 3 G 45 28 v LR ) T 2 453 AU LB RSy, AN
B ELAPHEACUPIR S VUL 3K 1 7™ H #5[54]-[56]

FEX—H 5 R, SHR MV EMEAE T35 BF N B R AR R W 2 QUM AR R (1 (5 o R o L 2
TR PR, B B 2 A A B A UDIRES IR )R B MR [16]. CABG REUBAFI 4RI, ANIR] %) 4
ARUPRE T SHR X RAAIKHAL, Ja I 8 SOFA 78 2 AHF[57]. Bk, 2508 SHR BE& & 1E AR 7 2
GRS HSRbR, MBS RIA 1A YT BIE .

6.2. HbAlc $EEAY SERRE ME

SHR I¥11H 5 T AKHE HbALe Hda 1) S i 3R, 7E 202, ICU XK A Ruaa i, HbAle Kl 778
A Z I PHAS . HFAERTE 20280 ICU B = #BRCE T HbAle BURF R 1) POCT %, #ik L4t
SEAG FRTI T 5, BEARFERT 28 H S S e T R

FERPIME, BUATITCIESE 22 BT POCT-HbALC Rl B & v 471k 5wtk $oosh A B ap
fi HH A ORI 25 SR [58] . Silverman HIBAIAF 7T 45 5 BoR, 2WEERIT IS N H HbALe FFJE I, al il
A IEIHE PRI A I N5 0 PR f8 5 [53] . Ginde HIBANIE—B4R0T T 22 B & BEAH, POCT IfiLbi 5
HbALc Bk S FII PR A EL[59] o 12 A0 I 85 38 14k 34 75 5 5 AN [F] J2 2 15 Bt F 8 46 T L A o itk — B 38 IE
AW TR INIEZ 21237 5L S -

7242 F0 ICU ) HbALlc POCT ¥ #% AT b2 3 s SHR Il K /] FH M 4 2 4% . XT3k = POCT #
HIEIT AL, 7T L 202 HbALe Rt , seR FH B A Fe br (i 4 B id 5 H (1 HbALc {H)
BATAS 5. HbALe BRI FE A7 /E — M R PR . flln, M. B2 mBuEs S, LU
B LB, 1S HbALe £ME 1T A TEIE 3L R WP pE /K7, A i 210 8 (A8 AR 2 4R
B IR 25 2R

BRI, X T ixsekeik AfE, SHR MITHE S SR i ZEs0 N0 81, mT DAYE SREGZE 22 U0 W (1 AH OG 2
ARG, BEATLEA BT A

6.3. SHR WEER € 5itHAEN o

HETRE, ARHFAT “mRE SHR” BBRE T EAAEE Y B ZER . MREE K AIE T T
55 HCERAE AR 50 SUPE B 1475 BT 78 — 38 15 B A US4 s O A AR RI[14] [43] 0 T A 2 7 HI4E b 7 S S
ORI S 5 et MR 2P 220 R, ok = 48— AR E[12] [13].

SEA, S 17 B PRI 62 5y — A il L AT 1)K 22 Bt e 8 T- ABe 5 ICU i LU (1 s SHRE,
XM R AT B IRE TR IK AT IRAE, ACsh S MR MR R T, S E SO EIRIA
I S5 T i S e AR A2 AR [13]

AR A B W SO 4R 5GE SHR I ALHE . Zheng ZE I ASIRE TR R, SHR KHIZERF
FE AL BB SE T R B 10 SHR B “ iz B9 7 RS AL (0 £ 5% s W 2 B4 [60]. X — &R BLUAENA
SHR VPGSR TP IEYE , AR AR KB AT BE 75 225 2 5GiE T SHR AL 3, i =l B — I 1) s f)
HfH.

6.4. HENEREARRME

B, BUA AT TR 2 B UL [ i s BT E[40] [43]. X —SRAEIEE T A REME ] SHR 5
i) Z 84— A SGE, (HAITEIEUEN] SHR A< B & Tl #EAT T T E0m A1
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HIR, SHR FEAFMREAER R PRI AT REAFAE RO R 57 . SEREBEACHPIRGS . AL, I
JR 2 SR I B D Z A AT REAE — € AR BRI SHR BRIBEHME, (E02 H AT 5= R Stk w78 S 24170 #r
s i

BeAt,  HATHIAE SRAT T A RIFAE e 4 — 8. AR IR K SHR S5TAA B MERE, HE2X
E R PSS R FREAR AT OGE, AT RESR/R SHR TEIm R S F A7 752 Sl S 2% AR BRI, ANt
FIREAS T T i BN ISR 22 57

7. KFEHARAE

T HUA W TCIESE ANEAE (1, AT AR LA T7 B #E IR AR T

o, EL— SHR HTHEL A SNSRI (8] B, 76 AR () ik B0 2 A vh O Jig 22 O TS PE AT 7E « JL UK,
FNPIR A EY R ENESEIN, KRR SHR SIEIL S IR TR R .

BEAh, B FHER IR TR S e ORAThRE e 2 A T i as &, B SHR 5 AR
UG ZIE IR IC R, X i Z i PRI 7T 5 SE Ak 7T R 3 R e

RJa, WAELSE L ATIETE RS IR T SHR 18 ¥ 70 R B BLAE B R SO — 2 ml. A% 7K
AN, SHR A RE IR B AT R0 TR AR H 2 SE R IR AR TR 7R3 —WEFUd A2 P SR RES 45 & i R
RFCSCFF R GERMA MR B BRAR R R AR IR B XUz [61], BF 90K SE B A I R A
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