* 458 - B TR A RBESE 2025 4E 5 J1%5 37 %45 5 191 Chin Crit Care Med, May 2025, Vol.37, No.5

iR -
oA R RIER Y 7 EAE e P B T

B SRR v SRR

— SRR AR

HFRE HREAE' BMS KRR’

"IN KFEWE S —EREAAAE, RN 2150007 B R EAKF HE RN ER (&R EFR
KFRFFR, FNTLERENER) TEEFA, 27590 215000

@AEEF « AL BR, Email : chenyaou99@163.com

GHE] BHY @ BIEINTTRES 58 1 SFABP)., D=L J R 8h 2528 bk U BIPEA 28 B /X o v,
Fl (TEAS) RY7 EAE MY B (ICU) ¥ BT Re it B E A 3 S5 )R BR . ik SR A AuREH: s B AL
X RERFFZE A0 2021 4F 2 A & 2024 4F 40H A(EAGUK 5 B G DTReS 0 B Uit >u8 % | &k B n ke
1455 (AGD) 2 ~ 3 2 | ML sl 124 FaaE 1o XA AGEGr R 4 FBEH LA 1 = 1 43 A BEAS 2 A R4 .
WAL 45T 8 G IT BB N E SR (EN) 5 TEAS 275 HhdEh [, BE4F SRR = BL7CHEAT TEAS 3897, Hik
30 min, & H 2 W I697 7 do B3 AR | M GERE o T E B2 AR SRR 5 IR I i BdayT 7 d M E
B 3P IE A YR EY), B I-FABP . D- ZUR IKER ; ic 5% 5B EN 2 46 b 1228 d AL A7 . LA
2H B 45 FE AR Y 22 5, MRS AGL 43 AT WA G0, 03 B AGE 70485 TEAS W28 BAE . £l P4 3 28 d
Kaplan-Meier ZEf7 2k, 458 A A 133 BilEE, TEAS 4 68 (4], XhileeH 65 i, PZH B H SRR AL
O3 TEAS 215460 R84 il A Wi s W sh SR B , PRI T i I-FABPuK 3954 PRI N IF, EL TEAS 41F
[ B B 5 WO ZH VLSS P T-FABP 42 1F M8 A 2380 —0.23 pg/L) [95% ] {50517 (95%CI) J —0.45 ~ —0.01 ), 2%
A G FE X (P=0.041), 5 AGL 904 8 E 2 AR (P=0.004), PI4LIE97 5 D=3l /K 48697 Hl
N, H TEAS 4N R B 5 PR WA D- SR IF BRI 22 (E 0 -0.08 mimol/L(95%C1 ) -0.11 ~ -0.05),
EZRAGI2EE L (P<0.001), H'S ACIArZ 22 HAEH B3 (P=20.005 ). PIAITEY T BRI K- Jo i i A8k ;
W2 LA P B R A IE 3 B9 2508 9 0.07 umol/L€95%CT H ~1.87:1.53 ), 2R IC5 45 X (P=0.845),
H5 AGI 3 M A HAEH(P=0.913). B ML EN i 3Z PEAHEHE bR & B, TEAS 20 WLEY] 9 EN SR (h:
72431 [ 60+28). EN M (kI : 11.469.23 +7 237,34, 6 638.76 + 5 098379)M 70% ARG A45RZ (52.9%
I 32.3%) ¥ T R (35 P<<0.05), BN J5 I i Sz 48K X IR 41 (23.5% L 4301%, P<<0.05),/H EN J&
G5 K R T IEZH (22.1% L 7.7%, P<<0.05) 5 M HZHWEEHE AGT 4320 F[ESREN J5 XL / 5% p R | it
TR A A R X 28 d PR ZE TG S FIRMETE b 5 ACT 43 JCH A2 HAEH . Kaplan-Meier
HEAFINL B TEAS 4155060 BRAH 28 d BBUE 222 S5 198 X[ Log-Rnk K5 : P=0.501 , XK HL(HR) =
0.81, 95%CI } 0.43 ~ 1.51 Jy H'5 AGI /- RICBLB 2z HAEAI(P=0.702). %518« TEAS jAJr ICUGE ¥ B A1 Be
P03 £ 3 AU IATE TR0 BT 5% 1 20 A S8 et i e Dy %) Tt s 0 ] (. S5 NG 18 e i sz e, 2
T HEZ EN YIRHE] B B B TEASAA YT 1Y IR FRMETE T 000 R BE(E sk Bk H 2 i M e K4 il Sl i
WIS, 30T e R ok B Wik i 32 1 i 38 = S ECE R0 s 5 M LRBERE ) HARERH 28 d REVETRER,

[R8EiA] RIRIIRES G A, D-FLER s NAERR; LMl g

BEE£WAE : HE A RE A4 (82300595)

I PRI IR AR « DI ARG 3 Poes . ChiCTR 2100048398

DOI ; 10.3760/cma.j.cn121430-20240512-00427

Advantages and limitations of transcutaneous electrical acupoint stimulation in the treatment of patients with
severe gastrointestinal function injury in intensive care unit: a prospective randomized controlled trial
Xu Lele', Chen Yanjunl, Lu Jian®, Chen Yaou’
'Department of Gastroenterology, the First Affiliated Hospital of Soochow University, Suzhou 215000, Jiangsu, China;
Department of Critical Care Medicine, Suzhou Hospital Affiliated to Nanjing Medical University (Suzhou Municipal
Hospital, Gusu College, Nanjing Medical University), Suzhou 215000, Jiangsu, China
Corresponding author: Chen Yaou, Email: chenyaou99@163.com

[Abstract] Objective To evaluate the advantages and limitations of transcutaneous electrical acupoint
stimulation (TEAS) in the treatment of patients with severe gastrointestinal function injury in intensive care unit (ICU) hy
analyzing dynamic changes of intestinal fatty acid binding protein (I-FABP), D-lactic acid and citrulline. Methods A

prospective single-center randomized controlled trial was conducted. Patients with severe gastrointestinal function injury
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admitted to the ICU from February 2021 to January 2024 were enrolled [age > 18 years old, acute gastrointestinal injury
(AGI) grade 2 to 3, stable hemodynamics]. Patients with different AGI grades were randomly assigned in a 1 : 1 ratio
to the TEAS group and the control group using simple randomization. Both groups received conventional treatment and
enteral nutrition (EN). In addition, the TEAS group underwent TEAS at the Neiguan and Zusanli points for 30 minutes
per session, twice daily for 7 days. Baseline data, including age, gender, underlying diseases, and primary diagnoses,
were recorded. Three intestinal biomarkers, such as I-FABP, D-lactic acid, and citrulline were measured before and
after 7 days of treatment. EN tolerance indicators and 28 days survival status were documented. The differences in
various indicators were compared between the two groups, subgroup analyses were conducted based on AGI grading, and
interaction between AGI grade and TEAS were analyzed. The 28-day Kaplan-Meier survival curves were generated for
Results
Baseline characteristics were comparable between the two groups. A comparison of the dynamic changes in intestinal

both groups. Finally, 133 patients were included, with 68 in the TEAS group and 65 in the control group.
biomarkers revealed that the I-FABP level in both groups decreased after treatment compared to pre-treatment, with a
more pronounced reduction in the TEAS group. The least square mean difference (LS Mean difference) for the corrected
[-FABP level between the two groups during the observation period was —0.23 pg/L [95% confidence interval (95%CI)
was —0.45 to —0.01], which was statistically significant (P =.0:041)."Additionally, a significant interaction with AGI was
observed (P = 0.004). Post-treatment, D-lactic acid lével decreased in both groups compared to pre-treatment, with a
more significant reduction in the TEAS group. The IS Mean difference for the corrected D-lactic acid level was —0.08
mmol/L (95%CI was -0.11 to —0.05), which was statistically significant (P < 0.001), and the interaction with AGI was
also significant (P = 0.005). There was'no significant’change in citrulline levels_between the two groups before and
after treatment. The LS Mean difference for the correeted citrulline-level was —047.umol/L (95%CI was —1.87 to 1.53),
which was not statistically significant (P = 0.845), and_no"significant interaction with AGI was observed (P = 0.913).
Comparison of EN tolerance patameters betwéen the iwo.groups revealed that the TEAS group had a longer total EN time
(hours: 72431 vs. 60 +28) and higher total EN calories (kJ: 11 469.23 &7 237.34 vs. 6 638.76 £5 098.37), as well as a
higher 70% target caloric attainment rate (52:9% vs. 32.3%) comparéd to the control group (all P < 0.05). The incidence
of abdominal distension after EN was lower‘in the TEAS group' than that in the control group (23.5% vs. 43.1%, P <
0.05), while the incidence of diarrhea after EN was higher in the TEAS group (22.1% ys. 7.7%, P < 0.05). There were
no significantly differences in AGI grade reduction rate, post-EN vomiting/gastric retention rate, incidence of feeding
interruption, and 28-day survival rate_between the two groups. Furthermore, there were no significantly interaction
between these observation measures and.AGl. Kaplan-Meier survival analysis showed that“thiere was no significantly
difference in 28-day cumulative survival'rate between the TEAS group and the control groupflog-Rank test: P = 0.501,
hazard ratio (HR) = 0.81, 95%CI was 0.43=1.51),"and there was nosignificantly interaetion with AGI (P = 0.702).
Conclusions The advantage of TEAS in‘the treatmentiof ICU' patiehts with.severe gastrointestinal function injury lies
in its ability to reverse intestinal cell necrosis-and‘promote the reconstruction of intestinal.-barrier function. Additionally,
gastrointestinal tolerance is significantly improved, and both the duration and total calories of EN are increased. However,
the limitation of TEAS therapy is that it does not promote the recavergiof intestinal,cell absorption and synthesis function
in the target patients. Moreover, it may lead to nutrient solution”overload due to improyéd gastrointestinal tolerance.
Furthermore, TEAS does not appear to improve 28-day cumulative survival rate in thedarget patients.
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