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Aggressive intraoperative warming versus routine thermal
management during non-cardiac surgery (PROTECT):
a multicentre, parallel group, superiority trial

Daniel I Sessler*, Lijian Pei*, Kai Li*, Shusen Cui, Matthew T V Chan, Yuguang Huang, JingxiangWu, Xuemei He, Gausan R Bajracharya, Eva Rivas,
Carmen K M Lam, on behalf of the PROTECT Investigatorst

Sessler D et al. Lancet 2022; 399: 1799-808
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Aggressivewarming Routine care Absolute standardised
(n=2507) (n=2506) difference*
Baseline characteristics
Mean age, years (SD) 67 (8) 67 (8) 0-027
Sex
Female 836 (33%) 801 (32%) 0-029
Male 1668 (67%) 1701 (68%)
Mean body-mass index, 23(3) 23(3) 0-053
kg/m?* (SD)
Type of surgery
Orthopaedic 56 (2%) 49 (2%) 0-096
Laparoscopic 1313 (52%) 1301 (52%)
Open abdominal 610 (24%) 613 (25%)
Neurosurgical 126 (5%) 89 (4%)
Urological 138 (6%) 138 (6%)
Other 261 (10%) 312 (12%)
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Aggressive warming Routine care (n=2506) Treatment effect p value
(n=2507)
Nmiss Summary Nmiss Summary
Primary outcomes
Overall*
Common effect 10 246 (9-9%) 16 239 (9-6%) 1.04 (0-87-1-24) 0-69
Distinctt
Average relative effect . . . - 0-68 (0-43-1-08) 0-10
MINS 37 233 (9-4%) 38 223 (9-0%) 1.05 (0-85-1-30) 0-57
Non-fatal cardiac arrest 14 6 (0-2%) 20 15 (0-6%) 0-40 (0-13-1-27) 0-057
All-cause mortality 18 13 (0-5%) 24 17 (0-7%) 0-76 (0-32-1-84) 0-46
econdary outcomes
Surgical site infection 20 178 (7-2%) 27 157 (6-3%) 113 (0-87-1-47) 0-25
Transfusion requirement 13 254 (10%) 20 236 (9-5%) 1.07 (0-87-1-33) 0-41
Readmissiont 45 161 (6-5%) 59 135 (5-5%) 119 (0-89-1-57) 0-13
Median length of hospital stay, days (IQR) 35 8 (6-12) 41 8 (6-12) 0-98 (0-91-1-05)§ 0-46
Exploratory outcomes
Mean reduction in hemoglobin from 161 1.2 (1.5) 148 1-1(1.5)
preoperative to POD1
Mean Quality of Recovery-15 score on POD3 27 110 (17) 33 110 (17)
30-day superficial surgical site infection 18 109 (4%) 25 97 (4%)
30-day myocardial infarction 38 51 (2%) 38 45 (2%)

MINS; Myocardial Injury after non-cardiac surgery
Sessler D et al. Lancet 2022; 399: 1799-808
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Aggressive Routine care, Relative risk
warming, n/N n/N
Primary outcomes
Common effect 246/2497 239/2490 -9
Average relative effect ——
MINS 233/2470 223/2468 ——
Non-fatal cardiac arrest 6/2493 15/2486 *
Mortality 13/2489 17/2482 ®
Secondary outcomes
Surgical site infection 178/2487 157/2479 —1—
Transfusion requirement 254/2494 236/2486 ——
Hospital readmission 161/2462 135/2447 T
Ol-l 0!2 0!4 0I6 | 1.0 I1-I4I l2I0
< >

Favours aggressivewarming Favours routine care

MINS; Myocardial Injury after non-cardiac surgery
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