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[ Abstract ] Objective To evaluate the utility of ultrasonographic monitoring of the rectus femoris
muscle—specifically, the rates of change in thickness and cross-sectional area (CSA)—in assessing nutritional
status and long-term functional outcomes in patients with sepsis. Methods In this prospective observational
study, sepsis patients admitted to the ICU of the Second Affiliated Hospital of Soochow University between
October 2023 and October 2024 were classified by nutritional status at discharge using the Global Leadership
Initiative on Malnutrition (GLIM) criteria. Differences in serial ultrasound-measured rectus femoris thickness

and CSA on days 1, 3, 5, and 7 were compared between malnourished and non-malnourished groups. The
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predictive value of these ultrasound parameters for malnutrition was analyzed. Functional prognosis was
assessed using the Sarcopenia Assessment Scale, Short Physical Performance Battery, and Manual Muscle
Testing, with correlations to muscle changes examined. Results Of the 71 enrolled patients (median age
73.00 [/QOR: 61.00-80.00]; 47.89% female, 52.11% male), those with malnutrition showed significantly greater
variation rates in rectus femoris thickness and CSA on days 3, 5, and 7 compared to the non-malnourished
group (P < 0.05). ROC analysis revealed that the day-7 CSA variation rate had the highest predictive value
for malnutrition (AUC = 0.817, 95% CI: 0.713-0.930). These muscle variation rates also correlated strongly
with conventional nutritional markers such as BMI, albumin, and urea. Similarly, patients with impaired
functional outcomes exhibited higher variation rates in muscle parameters on days 3, 5, and 7 (P < 0.05), with
the day-7 CSA variation rate being most predictive of functional prognosis (AUC = 0.749, 95% CI: 0.632-
0.867). Conclusions Ultrasonographic assessment of rectus femoris thickness and CSA variation rates
provides a valuable tool for evaluating nutritional status and predicting functional prognosis in sepsis patients,

outperforming traditional biomarkers. This method shows promise for guiding individualized nutrition support
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and rehabilitation strategies to improve long-term outcomes.
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ACRETFUNE IR IR, ToEA RO E TR mif%
951 VAL 5, W0 (body mass index, BMI ),
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54 Sepsis3.0 2 WikrifE " 5 (3) i AfE ICU B}
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AR A HEBRFRAEAD TR - (1) EIREH 5 (2)
SERE NI 5 (3) A K IR A s = o " (4)
FEAERPLABER (N L . Bahth 4ot
. KIIRERE . AILRAE ).
1.2 HiEkE
121 NH2ERRE M. AR AREFS %0 (BMI),
REFE S (BB . TR Sk RERE L O s |
PV . R . IR RGN . PE RGP
FRIALE . BERRAE ). A ICU JEAERBERTH] (d) = H ICU
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1.2.2.1 B AR R (1) MRIEEARY / I
PRERINAE, IR / A BER RGN, anrh
WA Z RS, PR RS, HILRSE . WKRRS. I
TG . ARALAE 5 (2) IEAAERTSE / B2

DR BURAS A 70 S A s e SR A s s A, 4
L MR L B PHET . BRI | R
1222 SwmERAARS  UWERZ WK
REJS 1. 3. 5. 7d s M, A e A G
SCIG AT IR A, AR AT 4L (white blood
cell count, WBC ) . ¥tk [0 4 ff 31 %X (lymphocyte
Count, LYC ), 1ML 1 (hemoglobin, HGB) . Il
/IR T %L (platelet Count, PLT ), #2 # C Jz v &
FH (hypersensitive C-reactive protein, hs-CRP ),
F& %5 2 J& (procalcitonin ), ¥ 2 (lactic acid,
Lac). GVHEEE (total cholesterol, TC ). H il =k
( Triglyceride, TG ). ZFEFIFESEL: 145 H( albumin,
ALB). HiH#&E (prealbumin, PA ), JRZ (urea ).
LT ( creatinine, CRE ),

1223 @EMESETE (1) MRS Ik
EREAAE 1.3.5. 7 d BE R Ak A
W77k m 2 288 5 AF 1R R A 28 00 1 75 R
B i 5 — 24 35 52 DR 55 8 P 15 I ICU BRI A 7
JBEEL LIt , 322300 5 25O I WUE EE( Thickness
of rectus femoris muscle, RF-MLT ) 5B IR A

1 (rectus femoris cross sectional area, RF-CSA ) ',
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Fig 1 Schematic diagram of the ultrasound measurement area
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K, IFEFA D3, 5. 7 HAERA (D3 ARF-CSA,
D5ARF-CSA, D7ARF-CSA ),

(3) MEBAE « ARFIERAIRSHEHE AR AL
RS (R, P25 . M-Turbo , #&k
PR+ 13~6 MHz, A7 AT]  REHE AT, 77
S e B M PR T, EK AL )
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DFEARREVEAL #E (sarcopenia-five, SARC-F ) " fij
SRR 52 ( short physical performance battery,
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, R T IR (AUC), 34, PI4LEI4E#Ey . BMI. APACHE- 11374, B%
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2 #R
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Bfets, MAEH. ATHEAS, WHRZRLS
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Table 1 Baseline data of patients admitted to septicemia

ZH TEFRARY (n=37) BREARY (n=34) Zitl 1l Ji
A F22RE (IQR)
TR (n, %) =0.37 0.542
'S 19 (51.35) 15 (44.12)
5 18 (48.65) 19 (55.88)
iR (%) 69.00 (56.00, 76.00) 77.00 (71.00, 82.00) Z=-3.08 0.002
BMI°(kg/m?) 24.22 (22.58,26.47) 20.08 (18.51,21.88) Z=-5.89 <.001
BEAEEE (n, %)
I 10559 4(10.81) 12 (35.29) 272=6.08 0.014
SR B KR AR R Ak O g 4 (10.81) 1(2.94) 72=0.69 0.406
P W 2 (5.41) 6 (17.65) =157 0.210
A o 2 (5.41) 9 (26.47) 22=6.01 0.014
IR EE ] 1(2.70) 0 (0.00) - 1.000
A E S 1 (2.70) 1(2.94) - 1.000
L 18 (48.65) 21 (61.76) #=123 0.267
W PRI 6(16.22) 13 (38.24) =438 0.036
JERISRAL (n, %)
X 12 (32.43) 15 (44.12) 72=1.03 0.311
HILR S 12 (32.43) 11 (32.35) 72=0.00 0.994
WIRAL ) 8 (21.62) 6 (17.65) 22=0.18 0.674
AL 1(2.70) 1(2.94) - 1.000
1§ S 1(2.70) 2 (5.88) 22=0.01 0.940
BYYFRIETE (n, %)
A2 MR R 3(8.11) 4 (11.76) 22=0.01 0.906
% R A 19 (51.35) 21 (61.76) 72=0.78 0.377
R 3(8.11) 9 (26.47) =425 0.039
ST 3(8.11) 1(2.94) =018 0.669
JE AR
APACHE- 1343 (43) 17.00 (14.00, 19.00) 19.00 (17.00, 23.00) Z=-232 0.020
SOFA 43 (43) 5.00 (4.00, 7.00) 5.00 (4.00, 7.75) Z=-0.66 0.511
A ICU JEfE B KAk (d) 15.00 (9.00, 25.00) 22.00 (11.75, 28.50) Z=-1.68 0.094
LR ERA S
WBC (10°/L) 9.70 (5.30, 16.20) 12.90 (6.43, 17.55) Z=-0.39 0.696
LYC (10°L) 0.50 (0.30, 1.00) 0.45 (0.20, 0.70) Z=-1.50 0.133
HGB (g/L) 119.24 + 2461 109.80 + 23.75 t=1.64 0.105
Plti (10°/L) 145.00(102.00,179.00) 159.50(113.25,198.50) Z=-131 0.191
hs-CRP ( mg/L ) 123.50 (32.20, 221.00) 90.00 (50.57, 160.25) Z=-091 0.363
PCT ( ng/mL ) 12.30 (1.38, 61.78) 11.64 (1.09, 38.02) Z=-0.19 0.849
Lac ( mmol/L ) 2.20 (1.40, 3.60) 2.80 (1.45, 4.50) Z=-0.68 0.497
TC (mmol/L) 3.13 = 1.01 295 + 1.11 t=0.71 0.481
TG, (mmol/L ) 1.24 (0.81, 1.82) 1.12 (0.90, 1.39) Z=-0.93 0.354
HIE TR E AR
ALB (g/L) 30.60 (26.10, 34.30) 31.35 (28.02, 33.27) Z=-0.17 0.863
PA (gL) 0.09 (0.07, 0.15) 0.08 (0.05, 0.13) Z=-1.05 0.292
Urea ( mmol/L) 8.80 (6.30, 13.20) 11.25 (7.93, 17.08) Z= -1.73 0.084
CRE ( pmol/L) 104.00 (62.00, 160.00) 109.00 (99.25, 204.25) =-1.16 0.245

: IQR : AHZHHIE ; BMI -
"*TF% WBC : F4iffiT4L ;

ac : LR ; TC : MFEHREEE ; TG

BRFT RIS ; APACHE- 11 . 2MA: 3 518
: W ZHMIITER ; HGB ¢ 4L [ ; Plt : |

PEfEREPESY - 1T ;5 SOFA : ¥t

TNE IJJ BRI TRy 5 ICU ¢ B
/MRS 5 hs-CRP - #8 C [ EH ; PCT : FEESHIE ;
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HANTERARY, BHERARA ; K A WERAEMN
HZ I A4S KB Jy BMIZE PR ZH 22 i) LU 45 50 s K C ol
APACHE- Il ¥E/37E P4 2 8] LA 45 5 5 °P << 0.050, °P < 0.010,
P < 0.001

B2 AMTEiE s S ekt

Fig 2 Baseline data of admitted septicemia patients

22 LABEERSH
22,1 BV AR S8 Rk i PR S 5
B IRFE bR A S A AT A@%%mmwmwﬁ
(D3, 5. 7KR) KENEED SR LML RRES
é%%ﬁaﬂﬁ%ﬂﬁBMIBEE\mEEE\
PRE . WIBFIAAE R, WL 3,
222 JRCENUEBEAR 5538 W el I AR AR S 3R 2 1] 4
B XTHAEEFARAMERARL D3, 5. 7/
JRE B LR A S T A EL LR R T AR S e, R
ANRAMBRENEREZ 72 ( ARF-MLT ) MR E
m%&ﬁﬂﬁﬁz(mwchﬁ%E%KEﬁ
BERKR, dRZRAGIFEL k2,
223 JRCENUE AR 538 K ek i AR AR EK%M
FEARK ROC MZsr#r D3, 5. 7 KIEENIEEAR
SR R RS SR T ROC #hZe 0, D7 RIEH
JUL T R S5 S T e e SR 2 A B IR AN R L
B, S5 FUE N 6.6% I, U N 87.9%,
SRR 72.7%, WHK 3. B 5
2.3 mHAThREFAE 4> i
231 BB UJEE B AR S 53R R Ak A T AR AR S e A (1]
SrMT XD RE TS R AF AL A T RE WS AS R4
D3, 5. 7 09 B B VIR AR S5 23 R R L U AR A e
FUAs SR DIRETUS A KA B ELVLE A 5 R
F2 WRENEEZERE MEORERREETLERAR
LAFE SRS A R A ] LA 2

Table 2 Results of variation rates of rectus femoris thickness and cross-
sectional area between the non-malnutrition group and the malnutrition group

S TEFRARA  ERARY  ZH P
M B 5
D3 IRENUSEESRE (1=71) 0.03 (0.02,0.05) 0.04 (0.03,0.06) Z=-2.17 0.030
D5 R EURR S F&: n‘(f)) 0.06 (0.05,0.09) 0.08(0.07,0.12) Z=-2.63 0.008
D7 BENEEERR (r=65) 0.08 (0.07,0.11) 0.11(0.09,0.16) Z=-2.83 0.005
TR MUR R R 2
D3 Hxaﬂﬂmﬂf*% =T1) 0,02 (0.02,0.03) 0.03(0.03,0.05) Z=-279 0.005
DS IRENMEBERR (r=69) 0.04 (0.03,0.05) 0.07(0.05,0.09) Z=-3.97 <001
D7 BEMURAVERR (r=66) 0.05 (0.03,0.07) 0.09(0.07,0.14) Z=-441 <001

A3 RIRENUR B AR 3 K AR SR 5 HA S 7RS4
(B ARSI 5 B« 45 5 RAL LS AR 5 3R i AR SR 5
M E FES BRI ATCHEINE 5 C 28 7 R E UG EE AR 55 K i AR
A SR G HAE BRI, ARF-MLT : B NUEEE
AR SR s ARF-CSA : AU IR 5% ; BMI: SRR 84K
ALB : i HAEE ; PA : MIERTESEA ; Urea : M IRE ; CRE :
MIEHLEF 5 *P < 0.050, °P < 0.010, °P < 0.001,

3 ERSHIRAA A

Fig 3 Correlation map of nutritional parameters
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A B
T Ad: EEFRARM, BAEFRARY ; A . NFRERKE

WUSEBEAS S 3R 2R (R 22 57 ], B+ S [ [R) BB L UR 7B 1 B A8 S R 2

] 22 57

4 IRENVEEEAE SRR BE VBB R R E AR
EFRA RN 22 5 K

Fig 4 Variation rates of rectus femoris thickness and cross-sectional
area between the non-malnutrition group and the malnutrition
group

R 3 ANIAI ] B VLR AR S i ARV S R

IMEFRA R A ROC HZk4h 2R

Table 3 Results of ROC curves for predicting the occurrence

of malnutrition based on the thickness and cross-sectional area

variation rate of rectus femoris at different time points

WL 95% .
B R

TN i el
TR orm %

D3ARF-MLT  0.691 0.008 0.563 0.818 0.818 0.515 0.031
D5SARF-MLT  0.692 0.007 0.565 0.820 0.758 0.606 0.066
D7ARF-MLT  0.703 0.005 0.577 0.829 0.697 0.697 0.092
D3ARF-CSA  0.731 0.001 0.608 0.854 0.636 0.818 0.031
D5SARF-CSA  0.794 <0.001 0.681 0.907 0.818 0.788 0.051
D7ARF-CSA  0.817 <0.001 0.713 0.920 0.879 0.727 0.066

¥ : D3ARF-MLT N %5 3 K B LS 48 7 % ; DSARF-MLT
R s RIKENUEEZE 55 ; DTARF-MLT A% 7 KK ENUE
AF SRR 5 D3 ARF-CSA J2f 3 K E NI FAS H% ; DS ARF-
CSA A% 5 KL E WU FUAE 5% 5 DT ARF-CSA M5 7 KB
E WU AR R

i
ﬁ
1- FE5 i
B 5  AFEEESERENUEERSSR, B SR W E A

FLURAE ROC R

Fig5 ROC curves for predicting the occurrence of malnutrition based
on the thickness and cross-sectional area variation rate of rectus
femoris at different time points

( ARF-MLT ) M % B URS 88 m AL AR % ( ARF-
CSA ) ®WIRETI G BIFdH i F 8k, AR Z A S
s, kK4, e,

232 VR AR F 28 RO g e AR S 2R i st
WoaEwUE ROC th<k /D3, 5. 7 KENUERE
A 5 % R AR SRR T ROC hsr#r, D7 IEE
JUL AT AR AR S S Y0 e e S0 3 R A s B T AN R
TG AW, I AE R 7.0% B, s EE
K 741%, FEFER 64.1%, WEKS, K 7.

(d) (d)
A B
F AL DIRERZEMAL, BAIREZHMA ; A: AR HE
JREEL VR AR S s 2] ) 22 5 ], B AN [ s ] G2 JULABE K e LA S
R ]2 5 ]
6 MENUSREAS AR B RS A8 B S5 8 D RS2 S i
IfBARZ N L] 25 5
Fig 6 Variation rates of the thickness and cross-sectional area of
rectus femoris between the function-affected group and the
function-unaffected group

*x4 R E VS AR S 3 R R A BUR S R A DI AR A2 R
W 20 AT RE AR 32 52 M 2H A9 2L 18] Eb 45
Table 4 Results of variation rates of the thickness and cross-
sectional area of rectus femoris between the function-
affected group and the function-unaffected group
B4 URERZMA Thfezwmd  Zf P
JREURE 28 ¢ %
D3 BV (n=T1)
D5 IRENUEEERR (=69)
D7 RENUREAE R4 (r=66)
JRE U IR R S
D3 IRENUARVERER (=71) 002 (0.02, 0.03) 0.03 (0.03,0.07) Z=-3.20 0.001
D3 IREERVERR (=69)  0.04(0.03,0.06) 0.07 (0.05,0.11) Z=-3.46 <001
D7 TIUERBVERR (r=65)  0.06 (0.04, 0.08) 0.10 (0.07, 0.15) Z=-3.41 <001

0.03 (002, 0.05) 0.05 (0.03,0.07) Z=-3.11 0.002
0.07(0.05,0.09) 0.08 (0.06,0.12) Z=-2.15 0,031
0.09 (0.07, 0.11) 0.12 (0.09,0.16) Z=-248 0.013

F5 AFEBBREIVELE ., AR ROC ks R
Table 5 Results of ROC curves for the functional prognosis
of the thickness and cross-sectional area variation rates of the
rectus femoris at different time points
WHT 95% &
{5 X 18]
TR LR
D3ARF-MLT 0.686 0.011 0.555 0.817 0.815 0.590 0.033
D5ARF-MLT 0.643 0.049 0.504 0.783 0.630 0.718 0.077
D7ARF-MLT 0.68 0.013 0.545 0.816 0.667 0.692 0.097
D3ARF-CSA 0.698 0.006 0.569 0.828 0.667 0.718 0.031
D5ARF-CSA 0.727 0.002 0.604 0.850 0.741 0.641 0.051
D7ARF-CSA  0.749 0.001 0.632 0.867 0.741 0.641 0.070

K E R ArE  AUC P{H U R AR A

I : D3ARF-MLT N5 3 KK WU 73R ; D5 ARF-MLT
JEE S RIRENUERE AR ; DTARF-MLT 45 7 K& ENUERE
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Fig 7 ROC curves for the functional prognosis of the thickness
and cross-sectional area variation rates of the rectus
femoris at different time points
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