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[ Abstract]| Objective To evaluate the efficacy and safety of epidural neostigmine in management of labor pain.
Methods Randomized controlled trials ( RCTs) about epidural neostigmine combined with local anesthetics or opioids
(experimental group) versus local anesthetics or opioids alone (control group) in management of labor pain were retrieved from
Cochrane Library, PubMed, EMbase, Wanfang Database, CNKI, and CBMdisc from the date of their establishment to
September 2011. The methodological quality of included RCTs was evaluated by two reviewers independently, and meta-analysis
was conducted with the included RCTs using RevMan 5. 1. 4 software. Continuous variables were dealt with mean difference and
95% confidence interval(CD, and the dichotomous variables were dealt with odd ratio and 95% CI. Results We identified 4
RCTs including 282 patients. The results of meta-analyses showed that the values of visual analogue scale (VAS) were
significantly lower in the experimental group compared with the control group[low dose(1-2 pg/kg or 250 pg): MD=—1.45,
95% CI(—2.84,—0.07), P=0.04; median dose(4 pg/kg or 500 pg): MD=—2.35, 95%CI (—3.69, —1.02), P=0.000 6;
high dose(6-7 pg/kg or 750 pg): MD=—21,95%CI(—36.31,—5.69),P=0.007]. The adverse reactions such as nausea and
vomiting were not significantly different between the two groups. Moreover, epidural neostigmine seemed to have no influence
on the total duration of labor or the mode of delivery (cesarean section rate or instrumental delivery rate). Apgar scores of the
neonates were similar in the two groups. Conclusion The results of our analysis show that epidural neostigmine combined with
local anesthetics or opioids has a stronger analgesic effect in managing labor pain whithout increasing the incidence of adverse
events.
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Tab 1 Characteristics of included studies
Study Intervening measure n
T C T C
Roelants 2003016 0.1% ropivacaine 10 ml+ sufentanil 10 pg 0.1% ropivacaine 10 ml+ sufentanil 10 ug 20 22
+ neostigmine 2 pg/kg
0.1% ropivacaine 10 ml+sufentanil 10 pg 0.1% ropivacaine 10 ml+sufentanil 10 ug 20 22
+neostigmine 4 pug/kg
Roelants 2004157 Sufentanil 10 pg+ neostigmine 250 pg Sufentanil 10 pg 25 25
Sufentanil 10 pg+ neostigmine 500 pg Sufentanil 10 pg 25 25
Sufentanil 10 pg+ neostigmine 750 pg Sufentanil 10 pg 25 25
Dai 2007014 0.25% bupivacaine 8 ml+neostigmine 1 pg/kg 0.25% bupivacaine 8 ml 25 25
0.25% bupivacaine 8 ml+ neostigmine 2 pg/kg 0.25% bupivacaine 8 ml 25 25
0.25% bupivacaine 8 ml+ neostigmine 4 pg/kg 0.25% bupivacaine 8 ml 25 25
Li 2002L13] Bupivacaine MLLAC+ neostigmine 0. 5 mg bupivacaine MLAC 10 10

T. Epidural neostigmine with local anesthetics or opioids (experimental group); C:

MLAC: Minimum local analgesic concentration
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(selection bias)

. . Blinding of participants and personnel
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Fig 2 Quality assessment of 4 included RCTs
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Experimental group

Control group

Mean difference Mean difference

Study or subgroup Mean SD Towl  Memn SD Toml el IV, Fixed, 95% CI IV, Fixed, 95% CI
Low dose (1-2 pg/kg or 250 pg)

Roelants 2003} 6 11 20 65 10 22 4.7% -0.50 [-6.88, 5.88] -
Roelants 2004 21 23 25 225 295 25 09%  -1.50[-16.16, 13.16] S R
Dai 200714 135 205 25 15 3 25 94.4% -1.50 [-2.92, -0.08] *
Subtotal (95% CI) 70 72 100.0% -1.45 [-2.84, -0.07]

Heterogeneity: Chi’=0.09, df=2(P=0.96); I’=0%

Test for overall effect: Z=2.06(P=0.04)

Median dose (4 pg/kg or 500 pg)

Roelants 2003 16 55 20 65 10 22 7.7% -4.90 [-9.72, -0.08] ]
Roelants 2004"! 10 105 25 225 295 25 12%  -12.50[-24.77,-0.23]

Dai 200714 13 2 25 15 3 25 89.2% -2.00 [-3.41, -0.59) O

Li 200211 61 412 10 83 1494 10 1.9% -2.20 [-11.81, 7.41] _’"_
Subtotal (95% CI) 80 82 100.0% -2.35 [-3.69, -1.02]

Heterogeneity: Chi’=3.94, df=3(P=0.27); I’=24%

Test for overall effect: Z=3.45(P=0.000 6)

High dose (6-7 pg/kg or 750 pg)

Roclants 20041 16 25 25 37 30 25  1000%  -21.00 [-36.31, -5.69] i
Subtotal (95% CI) 25 25  100.0%  -21.00 [-36.31, -5.69]

Heterogeneity: Not applicable

Test for overall effect: Z=2.69(P=0.007)

Test for subgroup differences: Chi’=6.78, df=2(P=0.03); I>=70.5%

-40 30 20 <100 10 20 30
Favorable for the  Favorable for the
experimental group  control group

3 WENKAFIMBERMGERBREM ()M LXGYWHREELITES (VAS) L&

Fig 3 Meta-analysis of VAS values between experimental group and control group
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Mean difference Mean difference

Study or subgroup Mean  SD _ Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Low dose (1-2 pg/kg or 250 ug)
Roelants 2003 200 109 20 302 125 22 16.1%  -3.00 [-73.78, 67.78]
Roelants 2004 225 137 25 245 105 25 17.7%  -20.00 [-87.66, 47.66]
Dai 2007 290 6099 25 307 65 25 66.2% -17.00 [-51.94, 17.94]
Subtotal (95% CI) 70 72 100.0% -15.27 [-43.70, 13.16]
Heterogeneity: Chi’=0.14, df=2(P=0.93); I*=0%
Test for overall effect: Z=1.05(P=0.29)
Median dose (4 pg/kg or 500 pg)
Roelants 2003 297 157 20 302 125 22 9.0%  -5.00[-91.39, 81.39]
Roelants 2004!"! 239 65 25 245 105 25 28.5%  -6.00 [-54.41, 42.41]
Dai 20074 302 63 25 307 65 25 53.1%  -5.00 [40.48, 30.48]
Li 2002t 1874 7579 10 187.9 113.26 10 9.4%  -0.50[-84.97, 83.97]
Subtotal (95% CT) 80 82 100.0%  -4.86 [-30.73, 21.00]
Heterogeneity: Chi’=0.01,df=3(P=1.00); >=0%
Test for overall effect:Z=0.37(P=0.71)
High dose (6-7 ng/kg or 750 pg) !
Roelants 2004 285 127 25 245 105 25 100.0%  40.00 [-24.59, 104.59]
Subtotal (95% CI) 25 25 100.0%  40.00 [-24.59, 104.59]
Heterogeneity: Not applicable
Test for overall effect: Z=1.21(P=0.22) -2?0ﬁ 0
Test for subgroup differences: Chi*=2.36, df=2(P=0.31); I*=15.3% Favoyable forthe — Favorable for the
experimental group  control group
B4 WENMNEAFHWPERGERERAN (N)ME RGN~ E

Fig 4 Meta-analysis of the total duration of labor between experimental group and control group
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Experimental group  Control group

95%CI(0. 14, 1. 40); RR=0. 84, 95% CI (0. 37,

1.94);RR=1.00,95%CI(0. 22,4. 497 (F 5).

) Risk rati Risk rati
Study or subgroup Tvers Tol . Tvers Tom Weight oy Fiied%g% CI M-H, Fi,i'ed,al9(5)% cl
Low dose (1-2 png/kg or 250 nug)
Roelants 2003 3 20 22 57.6% 0.66 [0.18, 2.41]
Roelants 2004 0 25 25 42.4% 0.14[0.01, 2.63]
Subtotal(95% CI) 45 47 100.0% 0.44 [0.14, 1.40]
Total events 3 8
Heterogeneity: Chi’=0.95, df=1(P=0.33); 1°*=0%
Test for overall effect: Z=1.39 (P=0.16)
Median dose (4 pg/kg or 500 pg)
Roelants 2003'"! 5 20 22 48.8% 1.10[0.37, 3.24] —
Roelants 2004 1 25 25 30.7% 0.33[0.04, 2.99] - =
Li 20024 2 10 2 10 20.5% 1.00 [0.17, 5.77] - r
Subtotal(95% CI) 55 57 100.0% 0.84 [0.37, 1.94] <
Total events 8 10
Heterogeneity: Chi*=0.96, df=2(P=0.62); I*=0%
Test for overall effect: Z=0.40 (P=0.69)
High dose (6-7 ng/kg or 750 pg)
Roelants 2004 3 25 3 25 100.0% 1.00 [0.22, 4.49] t
Subtotal(95% CI) 25 25 100.0% 1.00 [0.22, 4.49]
Total events 3 3
Heterogeneity: Not applicable
Test for overall effect: 7=0.00 (P=1.00)

Test for subgroup differences: Chi’=1.02, df=2(P=0.60); /*=0%

B s

L 1 1 ]
0.001 0.1 0 10 1000

Favorable for the
control group

Favorable for the
experimental group

WEMNKAFTTNAEALGERBRA ()M LA YE =B~ R L&

Fig 5 Meta-analysis of incidences of instrumental delivery between experimental group and control group
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Experimental group Control group

. Risk ratio Risk ratio
Study or subgroup Tvens Toml Tvents Tom Veight N Fixed, 95% CI M-H. Fixed, 95% CI
Low dose (1-2 pg/kg or 250 pg)
Roelants 2003 3 23 2 24 27.5% 1.57[0.29, 8.53] e
Roelants 2004 0 25 2 25 35.1% 0.20 [0.01, 3.97] — &
Dai 20074 3 50 2 25 37.4%  0.75[0.13, 4.20] T
Subtotal (95% CI) 98 74 100.0% 0.78 [0.27, 2.25]
Total events 6 6
Heterogeneity: Chi’=1.45, df=2(P=0.49); I’=0%
Test for overall effect: 7=0.46 (P=0.65)
Median dose (4 ng/kg or 500 pg)
Roelants 2003 0 20 2 24 36.3%  0.24[0.01, 4.69] — &
Roelants 2004 2 25 2 25 31.8%  1.00[0.15, 6.55]
Dai 20074 2 25 2 25 31.8%  1.00[0.15, 6.55]
Subtotal (95% CI) 70 74 100.0%  0.72[0.22, 2.34]
Total events 4 6
Heterogeneity: Chi*=0.76, df=2(P=0.68); I’=0%
Test for overall effect: 7=0.54 (P=0.59)
High dose (6-7 pg/kg or 750 ng)
Roelants 2004!" 1 25 2 25 100.0%  0.50 [0.05, 5.17] i
Subtotal (95% CI) 25 25 100.0% 0.50 [0.05, 5.17]
Total events 1 2
Heterogeneity: Not applicable
Test for overall effect: 7=0.58 (P=0.56)
0.001 0.1 0 10 1 000
Test for subgroup differences: Chi’=0.12, df=2(P=0.94); /*=0% Favo_rab]e for the Favorable for the
experimental group control group

6 WENKAFFTNAERAERBRAT ()M RGN E~XILE

Fig 6 Meta-analysis of the incidences of cesarean delivery between experimental group and control group

Experimental group Control group

Study or subgroup Events Total Events Total Weight M-H, E:ilggagg% Cl M-H. li:il;‘gagg% Cl
Low dose (1-2 ng/kg or 250 pg)
Roelants 2003 1 20 0 22 193%  3.29[0.14, 76.33] — T
Roelants 2004 0 25 0 25 Not estimable
Dai 2007 2 25 2 25  80.7%  1:00[0.156.55] t
Subtotal (95% CT) 70 72 100.0% 144030, 6.86]
Total events 3 2
Heterogeneity: Chi’=0.41, df=1(P=0.52); I*=0%
Test for overall effect: Z=0.46 (P=0.65)
Median dose (4 pg/kg or 500 pg)
Roelants 2003"") 0 20 2 22 544%  0.22[0.01,4.30] — =
Roelants 2004 0 25 0 25 Not estimable
Dai 2007!"! 2 25 2 25  456% 1.00 [0.15, 6.55]
Subtotal (95% CI) 70 72 100.0%  0.58 [0.13, 2.60] T
Total events 2 4
Heterogeneity: Chi*=0.74, df=1(P=0.39); />=0%
Test for overall effect: 7=0.72 (P=0.47)
High dose (6-7 ng/kg or 750 ng)
Roelants 2004 4 25 0 25 100.0% 9.00[0.51, 158.85] —t
Subtotal (95% CT) 25 25 100.0% 9.00 [0.51, 158.85] —
Total events 4 0
Heterogeneity: Not applicable
Test for overall effect: 7=1.50(P=0.13)
0.001 0.1 0 10 1000
Test for subgroup differences: Chi*=2.86, df=2(P=0.24); I=30.0% Favorable for the Favorable for the
experimental group control group
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Fig 7 Meta-analysis of incidences of PONV between experimental group and control group
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