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A correlation study on the construction and efficacy evaluation of early preventive rehabilitation nursing for

ICU-acquired weakness in patients with septic shock

Lanzhen Weng
Jinhua People's Hospital, Jinhua, Zhejiang

[ Abstract] Septic shock is a common acute and critical illness in intensive care unit (ICU) patients, and ICU-
acquired weakness (ICU-AW) has become a key factor affecting patient prognosis. ICU-AW is characterized by rapid
muscle loss and decreased muscle strength, which not only prolongs mechanical ventilation time and hospital stay but also
significantly reduces patients' long-term quality of life. This review systematically reviews the pathological association
mechanism between septic shock and ICU-AW, clarifies the epidemiological characteristics and diagnostic assessment
system of ICU-AW, focuses on the clinical application value of preventive rehabilitation nursing strategies (early exercise
intervention, nutritional support, and multidisciplinary collaboration), and explores the integrated application of advanced
rehabilitation equipment and digital monitoring technology in personalized rehabilitation programs. Meanwhile, by
analyzing the impact of rehabilitation nursing on patients' functional recovery, incidence of frailty, and quality of life, this
study proposes that future research should focus on exploring new rehabilitation models, constructing long-term follow-up
mechanisms, and identifying potential therapeutic targets, providing evidence-based support and innovative directions for
clinical practice.

[ Keywords 1 Septic shock; Acquired frailty; Personalized rehabilitation; Preventive rehabilitation nursing;

Therapeutic targets

518 B VR AL I R HUAMOE VS50 97 18 It 36 R A

MRS TRE SEORA B MAZREEA LK™ T ERILE A e A 2 LA D RER DT 10«58
BRI R . RN B AT RR, e SR SOE R, AR KA ICU RIG1E3E5S (ICU-AW) K]
SNL WAEBEDS . AR AERF E A R AE TR BRI Uil s o ICU-AW REUNKIFRIE AT 77, & 835 4

-141 -


https://ijnr.oajrc.org/

EOE

q IR BEHE PR T 2B ICU FRAT 13 55 1Y) ST 00 1R e S 47 B e 5 R PP Al AR DG TR B 7T

IRREML B AR 52 B R0zt 3 A= 3% R AR kT A
MR 2 ARG “SeiRdT, R B SRS
THiE DR Bk, MWEIFSE—EHGT ICU Stk
W DR 9 ) ) SR R A B T 5, R IR
ROV AR 2R, 0 S0 IR VR AR v 838 il s Ry 2256
HEIRR S S o

| REMARTEE ICU RBMHRBIEMIEL

1.1 BRFHEAR 69 mEAE 5 ICU FRIFHE R0
X%

FRE MR TE 51 KR ICU-AW FIZ OIS K J5E S
R 2 L A Ty R R i B A 22 JUL PR 453497 1) 22 48 B 2
HAER . O EHE: 1) B RRER N : RS 2%
I A JFURE IO NF-xB S5, LR ILAI 24040 05
[A (f1 MuRF1. MAFbx) , JEALAE AR, 7T
TR, MREPERAS NREELM 4 5 SO0 R M2 0E  NF-
kB &5 il %, 175 5 UL 3 P AR AE 5C B R (4l MuRF1
MAFbx) ik Fil, SECERIURALE 72 /NN TR
10%-15%!", 2) 2R A Ty Re fahG : 5 3040 il 5E & (ATP)
FEAEFEE AN, IRIILRCARTC /T, w1 AR e S
PR R AR E AL BERR L DD REFRAG, B #UL40 R ATP A=
I 30%-50%, 13E— 2 I RIIL US4 T RS2 4321 3)
PR NN BRI . NHERS A BEEREs AT
FaphWLA$EL, HEZBE (Lipopolysaccharide, LPS) AJ
HER a2 u R, BRI AL Tl L 20%-
30%, H5ULEFGERIE . P2 WL B2 Sk Th e i 2 I AH
KB 4) WRITHRIER : AU < 5] & I LR H
U B TSR M &, it — P inE
55, WUBIE SAE A M EE PR AR S i B B SCRE B, T R
JE I A AR VL B A n s AR VL 4 i FE— A A
R, WUkor <8 R 4R A T AR H D 1%-
2%, 7 KA T B 15%-20%, 1 5 8 2 25 (Fi0=1.0)
S INE YA AR, ICU-AW RA%
N 45%07,

1.2 ICU 3R /3H R 33 09 RAT 74 F 45 4T

ICU-AW TE MR v S R AR ZR B 1 iy, 7
15 50%-70%, T AEMRERAE ICU BFE, Sfak R
B PGB AR R K RHE>72 ) | Bl (265
L) L EFRAR (K BMD  EEREAE RS
APACHE 11 >25) 25161, ICU-AW 5 SR ™ U2 () Il PR f1 48 «
BEERKNURSE RS ICU R H ;s 8 nEpiser:
By IR E TN RERERST, R U8 s R,
ICU-AW &3 B 5 6 A H 1 H W AEiE1E 3 6e /1 (ADL)
PEOMET 40 2 HILLBN 68%, B3 & TdE ICU-AW &

B 22%7, (EFERISE, ICU-AW X 838 A 75 i &
HIFEm A R B B S5 1 F—A W K, ICU-AW 3£
FEN 3T%IIEMSIATIE, 29% T ZK A R 4,
13 MEBRKABFWAR TR EREAFEET K
R B PR AR B B8 2 LA TE B B L Bl ) AR
SE A LA L, X AR A N K T Bk 2810,
TEZ WIS /1% (WF 8k >65mmHg) #1206
SE Ja BN RS R SRS VA 5 T T RE TR 24 A
PRI AN TG B R AT 22 A1 Bl A 1) B AR 3 DX
PUNAZESE, EHRERDIRELENEORGREE
TR L FF LAY IE S AR PRSI AU, R B AT
REE, NEFHS 5 EIREONIEFRM, HHEENZ,
BE BRI S B S S AL YA G—RASS 14>
PERFE-2 2 0 /B, RS TN 2 et 5
WE, NREFRAEREE S%UURE, thh, M
PR o £ 3 A B IR LD RE B 0SSR BN B KRS R
(Maximum inspiratory pressure, MIP) f&&F-20cmH.O
ML BIE 62%, 5 iE i PRIR LI S5 ot i T RED O,
2 REMARTEE ICU KBURBHIEKRIZES
WHh
2.1 ICU 3k /FH R 33695 AnE 5t T A
ICU-AW Il PR 12 W 42 b 14 A2 B 22 A 70 B = 23 AL
J1¥E4> (MRC) , 24 MRC . 4r<48 i R Al #fi2 . {H
GRS, T S RN ESEERE, X 61%
) ICU REf% M 58 B MRC $EAGIY,  Heilf A< S 32 PR .
Rk, $Bh T HIONES: 1D JLAMKA. @i hEr:
SENLA CHnfEE WL 1 ) B Rk i AR 4k, ml e
B PP AL LT & R O, X AR ) A A B
M EN, 2) ME R AR JIHE (EMG) Mg
& FIHE (NCV) JU5E A BT % 1 i 28 Y5 1 s LI
B, PR FEES, BAEH MRC SHLAIRE S
ARSI, BN, TR AR v
XA MRC P4 S LA AT ICU-AW 2 Wik
WhERT .
2.2 BRFPEAR B H LA ) R 69 F- 03R4 7 ok
TR e s R R TR ) ORRRE . R 55 VR A ik
045 48 JJ I E IS B BEVPAL A I 20461 (NIRS)
LHEART MV HLV A GRS, [ R LA
S0, Ak, A WbR E PO BT SR A TR
M, wleE A AR HET-15 (GDF-15) | fi4
2R (NIL) SF/KPARAE, mTRES LA 15 A
ICU-AW (1R AE R AR SRU3-141 ) RUE 1% B b ZE 400 1) A 5
FH T pKiZ W, (B4R 1A BT ST 78 e



i HREEAR T 838 TCU SR AGVE T 55 1) 5 I TR 1k B 2 97 B 5 CR VP A B AR R PRI 7T

3 BREMRTEE ICU KSMRBNFEERE
IR R

3.1 FHEH T HARFWALEL P82 A

TR M3 1 S A Fe e 5 R BT IRz 311,
AT ICU-AW BIEEAT o T T4 e S AR A S5 3 T 52 2
PEFPidE, BFG: D PahXmiEsh: &M THEEET
HEBENEE . 2) 3B/ F 5. R
. BOP. har. BREERBTTE. 3) MANNE
FI (NMES) « 0T 58 207k 3G S B # , NMES
AL E R RO A AR, s ZEAR0S) . BEFTIESE, R
WHZ BT TR S ICU-AW KAER, 5kt UE
AUNTE], JFECE LA ) B AR

3.2 B XHFFA ICU AT R G095 2R

U R 1 AR T BB A T o RARDIRES . AR E
FERFELET, FINERE: D RWEmNETRE (N
Bt 24-48 /NIFAD o 2) RREFRLE AR HIFHAE
BN 1.2-1.5gkeg/d, XMW EE S E. 3) itk
REE LA . Ao o FEMRIRBUMETR AN o R e E TR R W1
FEEIERR (BCAA) | o-3 IRWIMRAEFT Re H A U 4k
FRULAARI 1 2t AL U, B 7R R R 583 T HlMH &S &
AP A B B 280

3.3 % FAT A INME £ B 47 2 P 49 4E R

BRI T R E R E 2 RN (MDT) 1'%
FE. BIBMZ O NASE ICU B4, b RE
BITIN IGARE TR IR Z5IT% . MDT iEida: H &
B EE B, FERI DAL B EOIRAS, flE MR R R
HEFRR, HR 2 2PAT. MDT B S iE A
REPE M B T TR MPE R T &, AT B8 47 b 235 2
HE-

4 REMKRTEEE ICU RBUHRBIEARHER

4.1 it B ER& £ ICU + & 2 A

ML A A 2 ¥ ( Mechanical Circulatory Support,
MCS) #e#s U A ER PR AR o S5 3 R S 47 B ) B 5
¥, Hp, & FhkNEREE & (Intra-aortic balloon
counter-pulsation, IABP) fE A& 41 &, HW A EL Bk
92%, wlff B HULAEESE S 10-20mmHg, {HXF L4 H
BHRTFER (AU 10%-15%) « BRI &5,
— B ROR Y EE R R AL TR AT RE . AN, IR 55
(AT PEESESEANLG « FheRENEEN
&, RefE BE NI NS Aeai B, ScIlsE U,
WHIEIE BN ISR o X LR 4 B T 4ERE T3 B LA
TCTZFARR 2 LR 2 ]

42 HFABEMBA AR L2 YR

H A I I AR © R e B AR e SRR 4
M E BT B . BalE R & 7] 5 e R SR iE st i
MEFERLER, M. EEE RIS, HAEREE
5 PSR SRR o T N TR RE (AD M/ id sy
HE T 1 R AR ICU-AW K%, AR,
Al BRI ICU-AW 5 2 T RE Wk 5216 000 74 ) 6 0K
86.2% o L M 4 AR AT A B AL Y ICU JEElE K
WA, R T R fa 3 SR TT, PREE RS 1)
itk

43 MR T ENH E 5 Rk

AR 7 R B E R TR B M RRIE S
JTE I E AR . JE TN R R T E L L 2R
B IIRE A IRE AN BARKIA T AL, )€ 2h 7 8 5
IR 7 R AR . RS Hix.
BARTESN R, AL SERFNESE, I MDT 3L (A
B S it 5 A

5 BREMREER ICU RIGMRF[AIFEMRIT
(]

5.1 BB 7325t B h ek ik a9 %F

RS2 4 S AT Y 2 SO TR R v R I DI RRIRES .
B VEAL (% 0 FB b B8 DhRRIRAS I 5% « s L
FI9F4r (a1 MRCO) FI4 7 1A B ThREME TG s BLRE R Cln
BT AL B AT BIREL, 6 438 B AT EE B (6MWD)
S WHFUR I, RG0SR 0 B A 3 (e kR
Wod BE NS AR R, TS BoR, RER 8
Afg WL B A BOR RN 30%, LA Z4ifE
FEWRAR 40%0) IbAh, RS I B FH AR T RE R
WEARRAEH—Z RE HNEE, A6
R A R 38% % 2 19%.

52 AT ICU RAFH R 55K £ F QR R

TR 14 B B B R PRI ICU-AW (R A2 .
I ST A RIS A RAE TR R A PR
FFEU SR TE N IR AP B S, T 20K ICU-AW
KA AT B AR, i, BEsh+Rka s
FESCRFAE ICU-AW KA 45% % 5 18%. T T
BUMGE SRS, T8 NMES rl {E LA Z 46 F2 S
TR 40%.

53 BHAFEREHENITET K

28 AR 3 O ) PPl R OC 2, R T A SF-36
fEEEIA % . EuroQol-5D (EQ-5D) %5, mIh ) F- 14
FRE AL BRI HRAR TR, I Re iR O BE R RS (AN AR RS
AR , AR TH R R RE S 5 B R AR v i &,
FoN, REE B A AR T R R TR AR A

-143 -



AN YA

T

IR BEHE PR T 2B ICU FRAT 13 55 1Y) ST 00 1R e S 47 B e 5 R PP Al AR DG TR B 7T

BiJg 1 4F, SF-36 ERIFIIRIFLE 62 47 UbAh, £
T 5T R VAl 38 N LA AL 2 D RE AR L —— e B A B A A
g HIR TAE R LL 3 = 2 41%.

6 BREMRTEE ICU KEMRB[HURKMARS
5

6.1 #AEE e X%

Kok REE B 1 2 4R . R T R
BT AR AR RS A Ll B R
ARAS SR, a3 R 400 5 3 A T B 55 7 S 1
R, A B2 7 SR E SIS HE . 5 an, I
BB AR RS UM T R REET R
WL (VR Mt AEZ NG UREERES 5,
TRAL DL R SR N O AR R A A A

6.2 KIEAME i A 7t R 47 B AR B B E

BRI CntHBE S 1 4, 2 FEEEKD
BEVIE R, RAWERFEIGE. EERE. BARLE
I7 G IRV RS, DA T VA 101 52 1 a2 132k 2
AR, KR V5 W 0K 9 R 4 R AR R R SR B it
PEUEMHE—an, 8T 5 ERE T B, RS T
T SR LS 3R, A SRS AEIE AR e,

6.3 MREMWKLE ICU RIFHRIIGHALET I
SR

SR FC R 2k SRR N ) BH i B 14 R e 5 3 ICU-
AW (1955 F-HUH, -0 G S P 40 1 JUL ) 28 438 B
DRI LRI TIRE (kWL P P A 5858 I 2 P AR i
JTRE R, SR, AR ROAE(S SR, NF-«B i 75 AT &
PN B A A DGR IR ) R IE—— B T
NF-kB #II51 7] fff MuRF1 A /K FFAE 45%, DA
YEFEPEIRIR 30% 1, FLUR, LR [F VAT ONHIE T
T ZRL A R 770 T el e 1 M AR B S b A e
HLLPR 2 IEH K 85%, ATP A fidéim 40%2,
EAFERMZ, BA MR MRS N R —
NF-kB #ill FIE A SR PR 47 71 AT A ICU-AW R A2
FEAIS 60%L, AR SR 7 75 1 — D IR UEIX LE 50 s I KA
Rtk 524k, N ICU-AW [RA T IR L3 S .

Sk

[1] Cai D, Frohlich T, Lang CH, et al.I KKB/NF-kB activation
causes severe muscle wasting in mice[J]. Cell, 2004, 119(2):
285-298.

[2] EHEE, EBH, UK, & eCASH HERCA & H it
5 RIESxT ICU SRS B fsema i 7o )], AR
[RZ5 T, 2025,41(12):2894-2898.

(3]

(6]

[7]

(8]

[9]

[10]

(1]

[14]

- 144 -

Weber F, Schmitt H, Biisselberg D, et al. Role of endotoxin
in the pathogenesis of critical illness polyneuropathy[J].
Pathophysiology, 2008, 15(4):265-271.

Etienne H, Morris IS, Hermans G, et al. Diaphragm
Neurostimulation Assisted Ventilation in Critically Il
Patients. Am J Respir Crit Care Med. 2023;207(10):1275-
1282.

Asfar P, Schortgen F, Boisramé-Helms J, et al. Hyperoxia and
hypertonic saline in patients with septic shock (HYPERS2S):
a two-by-two factorial, multicentre, randomised, clinical trial.
Lancet Respir Med. 2017;5(3):180-190.

Wang L, Long D. Correlation Between Early Serum
Myoglobin Levels and the Incidence and Prognosis of
Intensive Care Unit-Acquired Weakness (ICU-AW) in Septic
Shock Patients: A Comparative Study. An Acad Bras Cienc.
2024;96(2):¢20231164.

Inoue S, Nakanishi N, Amaya F, et al. Post-intensive care
syndrome: Recent advances and future directions. Acute Med
Surg. 2024;11(1):€929.

Huang A, Salazar M, Weber H, et al., Badjatia N, Harrison
TB, Mayer SA. ICU-acquired weakness: Critical illness
myopathy and polyneuropathy. J Crit Care. 2025
Aug;88:155074.

Hickmann CE, Castanares-Zapatero D, Deldicque L, et al.
Impact of Very Early Physical Therapy During Septic Shock
on Skeletal Muscle: A Randomized Controlled Trial. Crit
Care Med. 2018;46(9):1436-1443.

Renner C, Jeitziner MM, Albert M, et al. Guideline on
multimodal rehabilitation for patients with post-intensive
care syndrome. Crit Care. 2023;27(1):301.

Vivier E, Roussey A, Doroszewski F, et al. Atrophy of
Diaphragm and Pectoral Muscles in Critically 11l Patients.
Anesthesiology. 2019;131(3):569-579.

BV, B, EAKE, SE TG BOR M I K
- bk AR A S R B I R AN LR AN
L SH LR BT I AR ). M5 1 3 I SR
=&, 2025,11(07):929-933.

Song J, Deng T, Yu Q, et al. Biomarkers for intensive care
unit-acquired weakness: a systematic review for prediction,
diagnosis and prognosis. Ann Intensive Care. 2025;15(1):86.
Klawitter F, Laukien F, Fischer DC, et al. Longitudinal

Assessment of Blood-Based Inflammatory, Neuromuscular,



SR IRAFHE AR T 2R 1CU FRAT 3 55 1 ST B 1 e 47 B 5 R PPl AR G R B L

and Neurovascular Biomarker Profiles in Intensive Care 2020;53(2):236-241.
Unit-Acquired Weakness: A Prospective Single-Center

Cohort Study. Neurocrit Care. 2025;42(1):118-130. BRALA B ©2026 16 5T HGRBURTIFT %t thts (OAJRC)

[15] Irahara T, Sato N, Otake K, et al. Neuromuscular Electrical FiTh o ACEZIRFIEEE LV RO R.
https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS

Stimulation Improves Energy Substrate Metabolism and

Survival in Mice With Acute Endotoxic Shock. Shock.

- 145 -


https://creativecommons.org/licenses/by/4.0/

