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Maximum tolerated dose of fentanyl in children with spontaneous ventilation

Huang Zhenhua,Xu Xiaoyan ,Zhang Cheng
(Department of Anesthesia,Chengdu Women’s and Children’s Central Hospital)

[ Abstract]Objective : To estimate the maximum tolerated dose(MTD) of fentanyl for sedations in pediatric caudal block anesthesia us—
ing the continual reassessment method(CRM). Methods : This is a double-blind and prospective study. Six dose levels of fentanyl were
chosen bhefore the study started, with the probability of respiratory depression associated with each:1.0 pg/kg(10%) 1.2 wg/kg(20%) |
1.4 pg/kg(30%) 1.6 pg/kg(40%) 1.8 we/kg(50% ) and 2.0 pg/kg (60% ). Recruited children were allocated to the same dose of
fentanyl by a cohort,each containing 3 individuals. The dose of fentanyl received in each cohort was determined by the responses of all
previous patients. MTD was defined as 10% incidence of respiratory depression. Respiratory depression was determined as the respi—
ratory rate < 10 b/min, the duration of apnea>5 s,Sp0,<94% and PETCO,>70 mmHg. Results . Twenty—seven children were enrolled
when it reached to the stopping point according to the principal of CRM. The first decision was to stop the trial when the predetermined
fixed sample size was reached. The second stopping decision was due to no change in administered dose level among the next patients
(rule 3 above 0.95). The third decision of stopping based on a sufficient level of reliability in the predictive mean and maximum gain
from further patients inclusions on the probability of respiratory depression and width of the associated credibility interval (rule 4 and
6 below 0.05). The estimated MTD of fentanyl was 1.8 pg/kg with a final estimated probability of respiratory depression of 8.7%
(95%CI=1.5% to 26.2%). Conclusion :CRM can be used to ensure the MTD of fentanyl with limited sample size. The estimated MTD
of fentanyl is 1.8 pg/kg.
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2.3 R E A

27 BEILTACE L F LI M, 58 19 B8 L,
IR VAT RNE  BR LRI SRR E 1.8 n/ke
J& 7 min, FFIIRAR B 25 2510 21 W /min 3818 & 8 {X/min, It
B PETCO, & 56 mmHg, SpO, A 96%,, 4T T = Jin F 4 B i
A, HZEHEFIRIKE S 10 Wimin L E

9 ZH:4t 27 iR Lt AGRES o 4 2B LA d1.0, 1.4
H1 1.6 pefkg, FHigy 5 AU LEIEC 1.8 po/ke, A LR
1.2 petkg A1 2.0 petkg FIRMZIFRIE , 27 B AL 1 0T
WA, AR T AL (5 19 BlHEIL) 1.8 pg/kg FEIKAE

)5 AR L 109% R 3LLR R il , I i i Sk 2k e
P, BV 2 B e /N 1 24 BB JLZ S A 3
2k, 95% I {5 IX ) 5iE i S B i AR A fa  , F 24 iR L
S, HCRTAE DX B R A X [ 2
2.4 AHFRAXEe Sk £

MR £ LA WLEE 45 B | BPCT e s s Ferpr | %
IRIGAY 7 AL JF TR I A 15 B0 04 & AR AR T 00T, 5
PRALAC AR O B RAE, AT B iE I 2 Bike . 4
FiA B LI S5 R T W1 IR T4 S 0 45 2% im0 9 228 1k s 00 1Y)
RAMERE IR 2,

F1 BNAFKEHNES B NRERRT/NANET M EEFIEKTERMN GG FHRBER

SER eI E K- (pg/ke)

iy . 1.2 14 1.6 1.8 2.0
415 L wg TR KT PP R (9% )
e 3
(ngke) 10 20 30 40 50 60
RT3 P s B %)
1 3 1.0 0 1.5 5.4 12 21.8 35.0 50.9
2 3 1.4 0 0.3 1.6 5.0 11.9 243 43.3
3 3 1.6 0 0.1 0.6 22 6.6 16.9 36.7
4 3 1.6 0 0.0 0.3 1.2 43 12.8 32.4
5 3 1.8 0 0.0 0.1 0.6 24 8.8 27.2
6 3 1.8 0 0.0 0.0 0.3 1.5 6.5 23.5
7 3 1.8 1 0.0 0.2 1.1 4.1 12.4 31.9
8 3 1.8 0 0.0 0.1 0.8 3.1 10.3 29.3
9 3 1.8 0 0.0 0.1 0.6 24 8.7 27.1
22 BORILNATAR S ENE SR BB 10N SRR R K 05% A S K
RIS END EN® EN® @ ENG  ENE  END AR Rk m(”;[%';ﬂ TEF'ZE'?
1 0.500 0.006 0.000 0.181 0.490 0.169 0.309 1 0.117 0.000 0.697
2 0.393 0.008 0.000 0.129 0.498 0.173 0.236 1 0.075 0.000 0.650
3 0.313 0.009 0.000 0.141 0.453 0.133 0.233 1 0.120 0.001 0.616
4 0.221 0.012 0.000 0.109 0.462 0.120 0.166 3 0.086 0.001 0.558
5 0.154 0.014 0.000 0.078 0.456 0.109 0.154 3 0.064 0.000 0.498
6 0.106 0.017 0.586 0.101 0.404 0.084 0.135 3 0.119 0.002 0.518
7 0.068 0.021 0.634 0.081 0.406 0.073 0.107 4 0.096 0.002 0.476
8 0.043 0.025 0.000 0.065 0.349 0.069 0.099 4 0.079 0.001 0.438
9 0.026 0.029 0.000 0.053 0.339 0.073 0.095 4 0.066 0.001 0.402
10 0.016 0.032 0.000 0.042 0.327 0.074 0.093 4 0.056 0.001 0.368
11 0.010 0.036 0.578 0.071 0.279 0.053 0.074 4 0.139 0.008 0.453
12 0.006 0.040 0.600 0.065 0.275 0.049 0.069 4 0.128 0.008 0.432
13 0.003 0.048 0.632 0.058 0.274 0.045 0.065 5 0.112 0.006 0.407
14 0.002 0057 0.661 0.051 0.272 0.043 0.063 5 0.099 0.005 0.383
15 0.001 0.066 0686 0.045 0.268 0.043 0.058 5 0.088 0.005 0.360
16 0.001 0.075 07.88 0.040 0.239 0.043 0.054 5 0.079 0.004 0.340
17 0.000 0.084 0.878 0.034 0.233 0.042 0.050 5 0.071 0.004 0.319
18 0.000 0.094 0.958 0.029 0.204 0.041 0.060 5 0.065 0.003 0.300
19 0.001 0.006 0.600 0.039 0.200 0.028 0.041 5 0142 0.026 0.371
20 0.000 0.007 0.620 0.036 0.177 0.027 0.039 5 0.133 0.024 0.354
21 0.000 0.008 0.638 0.033 0.174 0.026 0.038 5 0.124 0.022 0.338
22 0.000 0.009 0.655 0.031 0.170 0.026 0.036 5 0.116 0.020 0.324
23 0.000 0.011 0.761 0.029 0.166 0.025 0.035 5 0.109 0.019 0.310
24 0.000 0.012 0.859 0.026 0.163 0.024 0.041 5 0.103 0.018 0.296
25 0.000 0.014 0.951 0.023 0.140 0.024 0.045 5 0.097 0.017 0.284
26 0.000 0.016 0.955 0.021 0.137 0.023 0.047 5 0.092 0.016 0.273
27 0.000 0.018 0.958 0.020 0.133 0.023 0.051 5 0.087 0.015 0.262
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RIREEH
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3 3
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TN SRATE P25 il B B R | 5 2K 25 R Y

e L Va B AN . AR CRM K
FE /N LR BE S 25 K T2 %l B R s 22 7 B 0 5T 1)
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CRM W12 FH T g A7 25 5 — B Bl R
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BEPERBLAY MTD [ 28014, Jn4Fok , CRM W H]
F— G R 5T, LAR 2 245 90 04 S A AT 2500
(minimum effective dose, MED) I MTD"-7 A 5%
iR AR ZS K 1.0.1.2 Fil 1.4 pgrkg 5351
HOELT 3 41,0 B F0 3 Bl 8L, BiRH CRM B &
Yok AN B8 & 2 T T S AR K R R 1
T T oREA B, T KGR 2R KJE 2.0 pglkg
MARER , ] CRM RSy A WP i & A R
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PO, A VEZAR Y, CRM 5t B0 R BRYELE T
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S, R CRM BIFSE ik, AR /D 2 1) R 3 it RE
Ty S e 751 R 1R 56 R 791,

FEARMIFE T O T R R F S B i 2tk fE b
TR A5 3 5 57 B K4S T KA 0.1 me/kg,
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R 7 LA 70 R 1 st e S DRI A s A IR 24 2 75 a0
IR IS s, LA I 43 M PR T XTI 2 114 55 Wi
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FSIRJE K W IR (18 400 ol P 2 7] s gt e | 32 2
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