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Purpose : We examined the relationship between BIS, sedation score and plasma midazolam concentration to verify the usefulness

of BIS to assess the patient's consciousness during sedation.

Patients and Methods : Twenty-five young, healthy adult volunteers participated in this clinical study. Midazolam was administered
intravenously up to 0.08 mg/kg to induce unconsciousness and we monitored the patient's physiological and conscious status until
complete recovery from sedation. BIS and sedation score were measured before sedation, 10, 20, 30 minutes after midazolam adminis-
tration. Plasma midazolam concentration was measured 10 minutes after midazolam administration. BIS was measured using A-2000
BIS™ monitor (Aspect Medical Systems, USA) and the degree of sedation was evaluated with the sedation score.

Results : The BIS score correlated with the sedation score (r = 0.676; P < 0.05). With the decreased plasma midazolam concentration,
the correlation was better with sedation score (r = -0.656). Although BIS values did not correlate with calculated plasma concentration
of midazolam (r = 0.467) at 10 minutes after midazolam administration, values after sedation were well distinguished from those before

sedation.

Conclusions : BIS is known for an effective predictor of patient's hypnotic state, and it is correlated with the sedation score. But, it
doesn't always coincide with the clinical parameters of depth of sedation. So more attention is needed using BIS only during sedation,
and it is advisable that the patient's consciousness is monitored with variable sedation score systems every several minutes.
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Table 1. Demographic data of volunteer.

Sedation with Midazolam

Sex (M/F) 15/10

Age (yr) 23.75+1.48
Weight (Kg) 62.56+13.15
Height (Cm) 169.9+7.9

Dosage of Midazolam (mg) 503+114

€ ol < SUming] g FH skl
SHY 717k At 102 5 0.08 mg/kg7t E]E% midazolam2- 2] &
atod oA E5 AHE et 238 ol AEA AT €%
midazolam F=E Z43t7] S8 A& HFH L, ol FA]
2,500 rpme| A 153 7F %/}:‘%ﬂ% A&y ste] -20C ol A A3
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(HPLC)S AF-&-3hod %7‘3 a3k
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Table 2. Sedation Score.

Response Score Level
Fully awake and oriented 1
Drowsy 2
Eyes closed but rousable to command 3
Eyes closed but rousable to mild physical stimulation 4
Eyes closed but unrousable to mild physical stimulation 5
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Fig. 1. Individual and mean BIS values.
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Fig. 2. Individual and mean sedation score.



Midazolam ZIZ 2] A| Bispectral index (BIS) Monitoring & 2fe] TIIE ¢/t &A=z, ZIZX|(Sedation Score) AFO[S

Badoton Soor

Bk peciral Inday

Fig.3.BIS and Sedation Score.

AZ2S) 4 HAE Bl 33 gtk B 4% FE7 Y
5% 417 A%9ts) 4 BAE AN (= -085), BIS
A$E B3 5 480 43 B} AE ASRE ek

s

ox
oy

& A midazolams- o] &3 A WA FE FF FE
S} BIS A7, 2178 A7k A A E £ A2 =, BISeH 1
B AFRAE £ WY 4B WAL 98] AT, v
AP AGFT) ol g B2 AL oh oy (r=0676; p < 0.05) E4
SR fo8 vk SO om, A4 AFE 14 79
WFA Hrreh £2 AAAAE AT AR 7= A w
2 Y Ae BEE A 2349 BIS A, FE Fro} ¢
et A8 JAAAE e Ak Smith 59 2]3}H respon-
siveness rating scaleg- o] &3] Ao Fx= AZH g3} L =
A vk Amsh gAY A4S BAE B

AT
rlo
O
S
i
©

I SF9It BIS Aok A 9] £E1Fe] T2 Al el
o elS 7hs 33 GAHAA BISZF 1A 9] Ak B 94 2

2S BAHE FEFALYE DA Bh

¢
il

o]e] B ATOIME BISTH Ba WSS o Ast=w &
B A 2L YR o ol e, Babe) 0 Aele] 3 Aol BS
oot 9|E3l= AL 7FE3 Aol7)= Ak s elr} 9o
o] 3} A $A) A< e Aoleli= 2ol 7t AT, A<
ol e 223 E o] Zbol 7k 3171 Wl BISAI R AlpA| A o] &
e A% 24 3 249 $4900 AL FE Uk & ArE
B2 Sud 247 eskA) sk, A4 F o AEIe) o
FolA ol A2 S AsA & AkAIRE Shake] A A e
F e $49¢ BT Q77 AT, wekA, BIST A
ate] Fate] AQEI S AN BHE AL Ago] mEr w3 4
5S4 b W sl FutHoloF & Aotk =&, BIS

& 2 24

Sl S
LI
e - &
i
B M
- &
. L]
. . 5]
= s @
] L ] L]
nl W
a i 0% i -a s B2 1
Midaz=lzmn Cosceniraiion fag'imi)

Fig. 4. Scatter diagram showing the relation among
BIS, measured midazolam concentration(ng/ml),
and sedation scores.
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