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Influences of Neuromuscular Electrical Stimulation on Muscle Strength and Clinical Outcomes in ICU Patients: A Sys-
tematic Review Liu Jingtao, Dong Dawei, Lu Wei, et al. Department of Intensive Care Unit, Nanjing Drum
Tower Hospital Af filiated to Medical College of Nanjing University, Nanjing 210008, China

[Abstract] Objective: To systematically review the effects of neuromuscular electrical stimulation (NMES) on
muscle strength and clinical outcomes in ICU patients. Methods: Six databases including Cochrane Library, Web of
Science, PubMed, CNKI, VIP and Wanfang database were searched for related literature from database established
to December 2018. Randomized controlled trials (RCT) about the effects of NMES in ICU patients were collected.
Literature screening, data extraction and quality evaluation were independently performed by two researchers. Meta-
analysis was performed using RevMan software (version 5. 3). Results: Fourteen studies were eventually included.
The total MRC score of the patients was reported in 6 literature, and the Meta analysis results showed that the total
MRC score in the observation group was significantly higher than that in the control group [MD=4, 14, 95% CI
(2.69, 5.58), P <C 0.01]. Six literature reported the mechanical ventilation time of patients in ICU, and Meta a-
nalysis results showed that the mechanical ventilation time in the observation group was significantly shorter than in
the control group [MD=—2.19, 95% CI (—4.09, —0.30), P=0.02]. The length of ICU stay in the observation
group was significantly shorter than that in the control group [MD= —1. 80, 95% CI (—3.33, —0.27), P=
0.02]. Conclusion: The application of NMES in ICU patients is safe and effective. NMES can enhance MRC score,
and shorten mechanical ventilation time and ICU stay. Also, Large sample and multi— center RCTs are needed to
confirm the effects of NMES.
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Abdellaouil19] 2011 ¥EHE COPD 6/9 WORLFESE RO Y Sk U SR L 1k /d.1h/ ik O®
Abu-Khaber[14] 2013 k& ML E < 40/40 RS UMDYk AL 1Kk /d. Th/ ik OR®
Akarl23] 2017 +HH COPD 10/10 RS U = A UR B Y Sk L 2L 20 K 0]0]
Fischer[24] 2016 B A N kN 32/31 FORURHEAR WO PY Sk WL A 2 ¥k /dL30min/ K [OII6)
Fontes20] 2018 ELPY L JUE S S A S 33/26 WA IR0 Sk WU HE A UL 5 o 2 ¥/ d. 60min/ ¥ 0]
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Gruther[26] 2010 HLHLA R 17/16 TOHRES RISl 1%/ d,30min/ K CEJED L 60min/ ¥k QR JE D ®
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Routsil17] 2010 A Ms  APACHEII=13 28/24 WORURER RO B P LA BB L 5 55 min/ iR [0IS]0)
Ercolel27] 2003 FKA COPD 12/12 TR MUk MUAE L 2 ¥/ d.30min/ IR 0]O)
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Pgerle) 2017 ipfE HL A E 45/47 WOUREE MUY S L 2 YK/ d . 30min/ iR DODOO
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Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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A1 ARG REE
NMES Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV. Fixed. 95% CI

Abu-Khaber2013 4337 9.85 40 37.27 1343 40 7.9% 6.10[0.94,11.26]
Karazanos 2012 §6.75 225 24 52 45 28 583%  4.75(2.86,6.64] ——

Kho 2015 48 6 12 48 8 16 78% 1.00[4.19,6.19 S

Leite 2018 482 1148 24 434 645 26 7.7% 4.80[0.42,10.02 T

Routsi 2010 5225 675 24 52 145 28 58% 025[576,6.26] —

BT 2017 4462 92 47 4124 1088 45 126% 3.38[0.70,7.46] =

Total (95% Cl) 17 183 100.0%  4.14[2569,5.58] >
Heterogeneity: Chi*= 4.16, df= 5 (P = 0.53); F= 0% A5 = e 75

Test for overall effect Z= 5.60 (P < 0.00001) Favours [control] Favours [NMES]
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Total (95% CI) 36 45 100.0% 2.28[-6.24,10.81]
Heterogeneity: Tau®= 28.61; Chi*= 4.10, df= 1 (P = 0.04); F=76%
Test for overall effect: Z= 0.52 (P = 0.60)

20 0 0 10 20
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Total (95% CI) 169 163 100.0% -2.19[-4.09,-0.30] ¢
Heterogeneity: Tau?= 2.62; Chi*= 11.42, df= 5 (P = 0.04); F= 56% 5 5 T

Test for overall effect: Z= 2.27 (P = 0.02) Favours [NMES] Favours [control]
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NMES Control Mean Difference Mean Difference JI == Y 2% e e = A=A

Study or Subgroup _ Mean _SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV. Fixed, 95% CI fi5 00 » A58 (09 J7 3o B B
Akar 2017 1125 46 10 19 133 10 31% -7.75[1647,097 4—————————— e <y N
Kho 2015 177 189 12 194 204 17 1% -1.70[16.14,12.74] * AT MRC W0 548 1 /E N
Leite 2018 97 492 24 128 783 26 181%  -3.10[6.70,050] — . B
Routsi 2010 235 216 24 22 225 28 16% 1.50[10.51,1351) i ICUBEZEN B PEMIs . 5ikie
WL 2017 1313 429 47 1445 414 42 761%  -1.32(3.07,043 —

Pl12] yi = e
Total (95% CI) 17 123 100.0% -1.80[-3.33,-0.27] <> T 1) Meta 53 #7285 AN [6] L A F 58
Heterogeneity: Chi*= 2.87, df= 4 (P = 0.58); F= 0% 3 1:0 t

Test for overall effect: Z= 2.30 (P = 0.02)
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NMES Control Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H. Fixed. 95% Cl
Ahu-Khaber 2013 4 40 6 40 39.0% 0.67 [0.20,2.18]
Kho 2015 3 16 1 18 6.1% 3.38(0.39,29.28]
PR 2017 8 47 8 42 549% 0.89[0.37,217]
Total (95% Cl) 103 100 100.0%  0.96 [0.50, 1.85]
Total events 15 15

-5 0 8
Favours [NMES] Favours [control]

M-H. Fixed. 95% CI

W gk mg R NMES 1T $2 55 1CU M % i1
MRC ¥4y, & 5. MRC BP0 7E N
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5 MRC PF20 BB 45 A 43 ¥ 1] RE 2 1%
fli NMES T #i 8 . Hk, A5

Risk Ratio
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} 1
v T
Test for overall eflect: Z= 0.13 (P = 0.90) 0.01 01

E6 NMESICU&# & % %t Metap 47 ik B
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Abdellaou 2011 1645 76 9 665 4465 6 425% 96.00(2290, 16910 = WL 7 B AT B B 50 Al A WL S
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I 1

Total (95% CI) 43 51 1000% 56.27[2269,135.22] . e . . . L
Heterogeneity: Tau= 2423.03; Chi*= 4.21, df= 2 (P = 0.12); F= 52% TTIRET 3 e R . A AR IE N A CSCER B B

Testfor overall effect: Z=1.40 (P=0.16)
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BT 7 0 i E 4t 2 5 [RR=0.96,95% (0. 50,
1.85),P=0.90], VL& 6,
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