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Efficacy of analgesic and sedative treatments in children with mechanical ventilation
in the pediatric intensive care unit
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Abstract: Objective To compare the efficacy and safety of different analgesic and sedative treatments in children
with mechanical ventilation in the pediatric intensive care unit (PICU). Methods  Eighty children with mechanical
ventilation in the PICU who needed analgesic and sedative treatments were equally and randomly divided into
midazolam group and remifentanil+midazolam group. The sedative and analgesic effects were assessed using the Ramsay
Scale and the Face, Legs, Activity, Cry and Consolability (FLACC) Scale. The following indices were recorded for the
two groups: vital signs, ventilator parameters, organ function, total doses of remifentanil and midazolam, duration of
mechanical ventilation, length of PICU stay, PICU cost, and incidence of adverse events. Results  Satisfactory sedation
was achieved in the two groups, but the remifentanil+midazolam group had a significantly shorter time to analgesia
and sedation than the midazolam group. The remifentanil+midazolam group had a significantly higher percentage of
patients with grade 3-4 on the Ramsay Scale and a significantly lower dose of midazolam than the midazolam group
(P<0.05). Both groups showed decreases in heart rate (HR), mean arterial pressure (MAP), and spontaneous breathing
frequency (RRs) after treatment. However, the remifentanil+midazolam group had significantly greater decreases in
HR at 3-24 hours after treatment and MAP and RRs at 3-12 hours after treatment than the midazolam group (P<0.05).
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Compared with the midazolam group, the remifentanil+midazolam group had significantly higher ventilator tidal
volume and transcutaneous oxygen saturation at 6 and 12 hours after treatment and significantly lower end-tidal carbon
dioxide partial pressure at 6 and 12 hours after treatment (P<0.05). The remifentanil+midazolam group had significantly
shorter time to awake, extubation time, duration of mechanical ventilation, and length of PICU stay than the midazolam
group (P<0.05). There were no significant differences in PICU cost, incidence of adverse events, and hepatic and renal
functions before and after treatment between the two groups (P>0.05). Both groups showed a significant decrease in

fasting blood glucose level after treatment (P<0.05). Conclusions

For children with mechanical ventilation in the

PICU, remifentanil+midazolam treatment can rapidly achieve analgesia and sedation, improve the effect of mechanical
ventilation, and reduce the dose of sedative compared with midazolam alone, and is well tolerated.

[Chin J Contemp Pediatr, 2017, 19(11): 1138-1144]
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(SBP) . &5k (DBP) FIPFE8)k & ( MAP) ;
WTEWIAM (2 me/kg) FIKT AR L& OSE
WA, EEMFWALAT IS B R, [FIBHTIER
KRS E (PetCO, ) WM, MBS
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IFIE] A5 P B B R 2 ) R 4k A A I
PICU {E B 18] K 2% 1, AS RSO & A= 3R A La B
WTETy . AR OBl ge . PR /2
DMKt 1B o
1.6 ZitZESH

K SPSS17.0 GEiHR A AT B e b B, 6
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HiH ﬂ]ka(iniéigzﬂ fnﬁ%?i()i( r]+: f:ig;iﬂ%ézﬂ 1) 1 Pk
Ml [ 5, Bl (%) 28(70) 25(62) (0.50) 0.48
B (e xs, ) 6+3 6+4 0.78 0.44
T (x + 5, k) 84129 8.5+3.0 0.21 0.83
/NLSEEEIRBITES (x + 5) 78 +8 79+7 0.54 0.59
FEPLTRF Bk IF4) (x £ 5) 122+1.8 124+ 1.6 0.6 0.55
SLfili [ 11 (%)]
GEENIII 23(58) 21(52) (0.20) 0.65
Se AL 11(28) 9(22) (0.27) 0.60
AVENTI B LR B 9(22) 8(20) (0.07) 0.79
[EAlERESRNAN 6(15) 7(17.5) (0.09) 0.76
JHeEEAE 2(5) 2(5) (0.26) 0.69
SR 5 I A RE 2(5) 2(5) (0.26) 0.69
HRES 12) 12) (0.51) 0.48
WEHILEAAE 12) 12) (0.51) 0.48
SERMIERE KB AR 12) 1(2) (0.51) 0.48
SERMEMERERNA J5 12) 1(2) (0.51) 0.48
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4 VL K VT, Sp0,. PiCO,. HR. RR. MAP
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1~12 h ) Ramsay P50 B E, ZRAGIHEE
M (P<0.05) , W2, SRS A, Bily
KIE + WKk HZ5 6 h, 12h i VT & SpO, B
B3 L PetCO, K- B B B AIK (P<0.05) 5 2 41
HBILAY HR TIARY7 I 0.5 h B ESAITHT T bRk
M2l ) MAP T2 )5 24 h, 48 h, HisF KJE +

WK IAME-C 21 1Y MAP TIRYT S 0.5 h BEIRITHT T
R, BRIkmeG A RR TR G 3hile, KEioF
KIE + BRIk ) RR TIAYTF G 1 h BEIGYT
A R SoRakms Al g, oy RJE + Bk
KM 2H B JLVAYT )G HR (3~24h) . MAP 2 RR
(3~12h) T FEE B (P<0.05) . U3 3~4,

F2 242E)L Ramsay 74, FLACC otk (x=+s)
g1 Ramsay
HZiEi - HZ50.5h 3h 6h 12h 24h 48 h
I A 2H 40 1405 16+08 1706 21+06 24+08 30+06 32206 3206
FiZ5KJE + Rk 40 15£08 17+06 21+£08 2707 33+05 33+05 32204 34105
ty 0.55 0.49 427 5.85 2.06 0.72 1.41
P {H 0.58 0.63 <0.001 <0.001 0.04 0.47 0.16
gxR2
FLACGC 43
ZH 5 n
JAZiHT FHZ505h 3h 6h 12h 24 h 48 h
I S A 2 40 57+12 46+09 44+08 40+08 36+09 31+06 3.0+06 3.0£05
FiAY K + bRk G2 40 56+14 41+04 28204 26+06 26+06 26+06 28x07 27+08
t{H 0.43 3.31 9.34 5.6 3.76 121 1.84
P (& 0.67 <0.001 <0.001 <0.001 <0.001 <0.001 0.23 0.07
*F3 2AHBILEMMEMELLE (xxs)
- . AL (UK /min)
FZ4Hs - JH250.5h 3h 6h 12h 24 h 48 h
IR e 20 40 166 £17  156+14" 150 13" 147+12° 140=11" 13629" 122+13" 11814
FiZS K + BRakmGA 40 16517  150+14" 146 11" 139+12° 129+13" 121=10" 118+13" 112£17°
il 0.29 1.88 2.87 3.98 6.99 6.99 1.67
P {H 0.77 0.06 0.01 <0.001 <0.001 <0.001 0.1
%3
IR ( w /min)
215 n
JAZyar 2505k 3h 6h 12h 24h 48 h
IR A 2H 40 57+14  55+10  54+10  50+11°  42+11° 36+14° 30+11° 26+13°
FiZS KB + BRakmso 4 40 57413 54+£12  50x12°  39+9° 31100 28+11°  26+10°  21=+10°
1y 0.11 0.31 4.85 438 2.92 1.64 1.62
P{H 0.91 0.76 <0.001 <0.001 0.01 0.11 0.11
%3
F-HZ)Jk K (mm Hg)
ZH 5 n
JHZiRT JHZ505h 3h 6h 12h 24 h 48 h
I A A 2H 40 71+10 68+9 68 + 8 69+9 68 + 8 65 + 8° 66+ 9*
B ARIE + BRakme 4 40 7110 66 + 8 66+10° 649 63+9° 617" 64+9° 64 + 8
t{H 0.07 0.75 2.11 3.27 4.12 0.74 0.98
P (& 0.94 0.46 0.04 <0.001 <0.001 0.46 0.33

TE: an ST, P<0.05,
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x4 2HBILERNSELILE
5 WA (ml/kg)
- MZiEi  Z505h 1h 3h 6h 12h 24h 48h
IR IR IR 4L 40 67+19 71x1.1 72£10 8410 82+13 83x16 87x13 94x16
BRAFRJE + Bk 40 6618 75+13 75+1.0 89+14 90+14 91+09 9.1x12 90+14
t 0.27 131 1.41 1.79 2.49 2.97 1.33 1.15
P{H 0.79 0.19 0.16 0.08 0.02 <0.001 0.19 0.25
Hgx4a
. M-SR A4k e (mm He)
ZH 5 n
HIZGRT FHZ505h 1h 3h 6h 12h 24 h 48 h
IR R 2 40 64+13 64+16  62=15 59+ 17 57+ 15 54+13 48 + 10 44 +8
AN SN Lo 40 64 + 14 59+ 11 57+ 17 53+ 12 50+ 12 46 + 10 45+8 44 +7
t 0.31 1.37 131 1.73 2.02 273 1.53 0.08
P 0.76 0.17 0.19 0.09 0.0468 0.0078 0.13 0.94
gxR4
Jok I SE AR BEE (%)
451 n —
258 25050 1h 3h 6h 12h 24 h 48 h
IR S A 21 40 87+3 87+5 88+5 90+5 89+5 90 +5 92+5 93+5
ISR + Rk 4l 40 86 + 4 88+5 89+6 90+5 91+5 93+5 93+5 93+5
t i 0.62 1.2 0.57 0.33 2.64 2.54 0.83 0.55
P i 0.54 0.23 0.57 0.74 0.01 0.01 0.41 0.58
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R ULOE G Rk % PRIRAE] . A

BB M S 2 HBILTP A &, HER
TGFE X (P>0.05) . WS, 24 BILHT
WLTE sl s B . AR IbE & A=
2.4 SBFTEIEENISRRIEE

2 4B LAE SRR SR 25 W 1 T A S 1 ALT
AST. SCr. BUN ZR¥T4it¥ 2 L (P>0.05) ;
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*x5 2ABILEMERBEREAS R RMER LR
BRIAmE 21 B 25 RKJE + BRakme 4 P
A (n=40) (n=40) ) 1 P
Ramsay ¥4 3~4 I 43 1L (%) 66 +9 78 £6 7.13 <0.001
KR R (v + 5, mg) 392 + 40 303 +28 11.48 <0.001
{25 EJFRE] (x + s, min) 61+£5 45+3 19.67 <0.001
AT E] (x £ 5, min)" 93 +7 54+ 6 26.11 <0.001
HUGE ST TE] (x £ 5, h) 132 31 119 £23 2.12 0.04
PICU fEBehI ] (x £ 5, h) 192 + 51 171 + 38 2.10 0.04
PICU fE:BE 9% (x £, JTIC) 28+1.1 3.0£1.0 0.76 0.45
AR F R[] (%)]
SEARE LS 9(22) 7(18) (0.31) 0.578
NRSsIuES 5(12) 12(30) (3.66) 0.056
(VAN 4(10) 10(25) (3.12) 0.077
PRI /B 15 12) 12) (0.51) 0.48
PN 12) 3(8) (0.26) 0.61
223 4(10) 2(5) (0.18) 0.68
TE: A P B B 2 B S R A S IO e
*6 2ABILEITIIESIRELLE  (xxs)
ALT (U/L) AST (U/L)
ZH ) n = = = =
P (G2l i P BT 52t tfif P i
R I 21 40 5428 62 +23 1.51 0.14 75+ 18 81+17 1.56 0.12
EiZSRIE + BRIk 4l 40 62 +25 69 =23 1.40 0.17 82+ 19 86+ 15 1.84 0.07
&g%k6
SCr (HUmol/L) BUN (mmol/L)
21 51 n — — - -
BT (eZasin) t{E P (& A {2l t P {f
B AMECZH 40 43 12 46 + 10 0.88 0.38 6.6+3.5 6.5+£2.6 0.16 0.87
By KJE + BRIkt 40 43+ 12 47 £ 11 1.84 0.07 75+3.8 7.1+1.9 0.59 0.56
gR6
w LA (ol BEAMBE SR R . ARBRIE R, A
Z] | - Y S S, RV
HOERET (2GRt PH JLAE 2 32 UM <M AR AT s R iR T R,
Rk 2 40 103+3.1 6.7+2.1 593 <0.001 FLACC P44 55  Ramsay PE 8K 25 I8 B4

FISKIE + SRk S4l 40 11.3+3.1 6.0+1.4 9.96 <0.001
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R LA T3 B R R B AR A s TR B A
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P I 15 W 2200, S BCUR BELEHA T A TR
WEIRAS P, FE RGP B SR, DIbkakk ¢
SRR R B R A A TS — L
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ST ) RO BN IA T T SR T Rl P28 A 1,
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