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The Iincidence of awareness
during anesthesia: a multicenter
United States study AIM Trial

Anesthe Analg 2004;99:833-9
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Bispectral index monitoring to
prevent awareness during
anaesthesia:
the B-Aware randomised trial



Study population

2000 9 +~2002 12

Awareness



Procedure

BIS =40-60
0-60min:5min
60min-:10min BIS
- BIS 5min
BIS 5min
T(BIS >60) BIS >60

BIS



awareness
:possible
“ e g awareness

X :no awareness

— Awareness

2-6h

First interview

24-36h .
. _ 5 E : Possible
.0 i awareness
30days X X
Third interview No

X X X " awareness



Awareness

Possible awareness

90mmHg

MI stroke ARF infection
30



2503 randomised

]

1248 assigned BIS 1263 assigned routine
monitoring care
13 surgery cancelled 13 surgery cancelled
6 consent withdrawn [ P 2 under-age
4 did not receive
relaxant GA
v \ 4 :
1225 assessed for primar 1238 assessed for primary Interview
| y St- —_ 1 —_—
endpoint (of which endpoint (of which 1 OiBIS-764 routln_e-767
14 did not receive BIS 6 received BIS 2"%:BIS=1161 routine=1169
monitoring) monitoring) 3d:B1S=1114 routine=1129
Trial profile

GA=general anaesthesia. BIS=bispectral index.
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Baseline Characteristics

BIS group Routine care group BIS group Routine care group
(n=1225) (n=1238) (n=1225) (n=1238)

Age (years)* 58-1 (16-5) 57-5 (16-9) Extent of surgery

Male sex 752 (61) 784 (63) Minor 104 (9%) 104 (8%)

- " Intermediate 216 (18%) 231 (19%)
Weight (kg) 72-7 (17-6) 74-2 (17-7) Major 905 (74%) 903 (73%)
QSA status 111 (9% 197 (10% Pre-existing medical conditionst
2 e ( 15)/ pots ( : 8(;) Respiratory 307 (25%) 281 (23%)

2 o E 4;; 2! E 420/"§ Cardiovascular 779 (64%) 771 (62%)
i i Endocrine 223 (18%) 232 (19%)
4 388 (32%) 354 (29%) Other 267 (22%) 240 (19%)
5 5 (0:4%) 10 (0-8%)
Preoperative HAD scale}§

E 180 (15% 175 (14%

mergency surgery (15%) (14%) Anxiety score 6 (3-10) 6 (3-9)
Risk groupt Depression score 4 (2-7) 3 (2-6)
High-risk cardiac surgery 362 (30%) 373 (30%) ) . ) S
Off-pump cardiac surgery 185 (15%) 189 (15%) Sedative premedication 674 (55%) 711 (57%)
Impaired cardiovascular status 305 (25%) 306 (25%) Duration of anaesthesia (h)§
Acute trauma with hypovolaemia 28 (2:3%) 34 (2-8%) All patients 3-2 (1.-5—4-4) 3-1(1-3-4-5)
Caesarean section under 80 (6-5%) 92 (7-4%) Excluding ICU patients (n=1123) 1-3(0:7-2:5) 1-3 (0-7-2-5)

eneral anaesthesia
%ronchoscopy, laryngoscopy, or both 127 (10-4%) 117 (9-5%) Data are number (%) unless otherwise stated. ASA=American Society of
History of awareness 5 (6-9%) 8 (7-9%) Anesthesiologist’s physical status score. ICU=intensive care unit. *Data are
Anticipated difficult intubation 2 (4-2%) 7 (3-0%) mean (SD). 1Some patients were in more than one risk group category.
Heavy alcohol intake 0 (5-7%) 106 (8-6%) FHAD= Hospital anxiety and depression scale (range O [lowest level] to 21);
. ) . M M data were obtained for 1033 patients in the BIS group and 1011 in the routine
Chronic use of benzodiazepine, 129 (10-5%) 129 (10-4%) care group—these data were not obtained for emergency patients. §Data are

opioids, or both median (IQR).
Protease inhibitor therapy 6 (0-5%) 6 (0-5%) . e .
Severe end-stage lung disease 60 (4-9%) 43 (3-5%) Table 1: Characteristics of patients at entry




Primary endpoint

BIS @0.17% Routine 11
0.91%

OR 0.18; 95% adjusted CI 0.02-0.84;
P=0.022

NNT(number needed to
treat)=138(95%CI77-641)

BIS :79-82, T(BIS >60):5min
BIS :55-59, T(BIS >60):9 min



Secondary endpoints
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BIS group Routlne care group p*
(n=1225) (n=1238)
Inductlon agents
Midazolam 760 (62%) 773 (62%) 0-818
Dose (mg)t 2(2-0-3-5) 2.5 (2-0-4.0] 0017
Propofol 770 (63%) 775 (63%) 0-916
Dose (mg)t 80 (50-150) 80 (20-150) 0-752
Thiopentone 179 (15%) 189 (15%) 0-643
Dose (mg)f 250 (175-375) 250 (200-375) 0-845
Nondepolarising 1145 (93%) 1172 (95%) 0-179
muscle relaxant
5uxamethenlum:[ 260 (22%) 270 (22%) 0-919
Total Intravenous 532 (43%) 523 (42%) 0-5653
anaesthesla
Infusion rate 5 (4-6; n=172) 5 (3-6; n=165) 0-384
{mg/kg per hif
Target plasma 2 (2-3; n=352) 2-4 (2-3; n=357) 0-016
concentration {(mg/LiT
Nitrous oxlde 433 (35%) AG1 (37%) 0-329
Oplold dose
Fentanyl (mg)t 500 (100-1000; 600 (100-1175; 0-661
n=863) n=840)
Morphine (mg)f 10 (7-15; n=433) 10 (7-15; n=5086) 0-938
End-tidal volatlie 0-57 0-61 0-169
concentration (MAC (0-43-0-72) (0-43-0-T8)}
equlvalents)ti
Hypnotic drug 91 (V%) 80 (86%) 0:345
adminlstration
stopped for >5 min
Comblined general 216 (18%) 189 (15%) 0-113
and reglonal
anaesthesla
Marked hypotension
All cases 717 (58%) 594 (56%) 0-215
MNon-hypass§ 433 (50%) 393 (45%) 0-049

*p values derived from either x” test or a Mann-Whitney U test. tData are
median (IQR), with n if different from group total; other data are number (%).
FMAC=minimum alveolar concentration, a measure of anaestheatic volatile

agent potency; the MACs of sevoflurane, isoflurane, enflurane, and halothane

are 1-80, 1-15, 1-7, and 0-75, respectively. §Excluding patients undergoing
cardiac surgery with cardiopulmonary bypass (n=735)

Table 4: Comparison of anaesthetlc procedures
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BIS group Routine care p*
(n=1225) group (n=1238)
Destination of patients after surgery 0-218
PACU 547 (45%) 576 (47%)
High-dependency unit 37 (3%) 25 (2%)
ICU 639 (52%) 633 (51%)
Patients admitted to PACU
Time to eye opening (min)t 9 (5-14) 10 (5-15) 0-003
Time to discharge (min)t 63 (40-95) 66 (40-100) 0-265
Patients admitted to ICU
Time to tracheal extubation (h)t 10-8 10-2 0-893
(5-9-20-2) (6-3-19-3)
Patients’ satisfaction
At 24 h (n with data) 1161 1169 0-539
Very satisfied 773 (67%) 764 (65%)
Satisfied 336 (29%) 350 (30%)
Somewhat or less than satisfied 52 (5%) 55 (5%)
At 30 days (n with data) 1126 1150 0-528
Very satisfied 751 (67%) 781 (68%)
Satisfied 328 (29%) 324 (28%)
Somewhat or less than satisfied 47 (4%) 45 (4%)
HAD scale at 30 days:}
Anxiety scoret 3 3 0-964
(1-6; n=1108) (1-6; n=1127)
Depression scoret 3 3 0-677
(1-6; n=1033) (1-6; n=1010)
Postoperative complications
Myocardial infarction 54 (4-4%) 52 (4-2%) 0-796
Stroke 15 (1:2%) 18 (1:5%) 0-621
Acute renal failure 49 (4-0%) 55 (4:5%) 0-585
Sepsis 222 (18:3%) 221 (18-:0%) 0-860
Death 51 (4-2%) 50 (4-1%) 0-873
Any of the above 283 (23:2%) 288 (23-4%) 0-934

PACU=post-anaesthesia care unit. ICU=intensive care unit. Data are number

(%) unless otherwise stated. *Log rank test for time-to-events, Mann-Whitney
test for continuous data, x? test for categorical data. TData are median (IQR).
FHAD=hospital anxiety and depression scale (range O [lowest level] to 21).

Table 5: Recovery times and postoperative complications
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The Effect of Bispectral Index
Monitoring on Long-Term Survival
in the B-Aware Trial

Anesth Analg 2010;110:816-22
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