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Development of sedative drug management algorithm in the rewarming period of
hypothermic cerebroprotection
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In brain cryotherapy aimed at protecting the brain in critical care,
sedatives are administered continuously, and the administration of sedatives ends when the
temperature returns to normal. Since there were reports of excessive blood concentration level of
sedatives due to re-temperature, we investigated to explore for clinical factors caused by increases

in blood concentrations.
There was no difference in the metabolic enzyme activity of sedatives in the temperature range
during brain cryotherapy, and no association was found between age, body size, and main laboratory
tests in patients with elevated blood levels after re-temperature.
This study suggests that the increase in blood levels during the re-temperature process is due to
changes in the distribution of sedatives in the body. There are various factors that affect the
distribution of drugs in the body. With the accumulation of more cases, it is necessary to conduct
an analysis based on a sufficient number of cases.



37

1 Yuki Kaki, et al. Forensic

Toxicol. 2020

CYP3A4

In vitro

in vitro

BMI

34

pooled
37

Tlasma concentrations {ng/mL)

100Ky

RO00

34

Mderolam miusion 0.4 makeh

Propufilinfusion 1.4 maik;

i

——Midazalam
== Propnfol

——Hady temperature

P450

24 43 T2 56 110
Midozolam and propofol infusion duration (b}

In vitro

CYP3A4

Tody temperatures (°C)



In vitro
midazolam 1' -hydroxylation

In vitro
CYP3A
NADPH
34 37 5
CYP3A 1" -hydroxymidazolam

midazolam 1' -hydroxylation

34 952.24 pmol/mg protein/min 37
(998.70 pmol/mg protein/min)

2021
In vitro
2020
2021 10
4 21-045-B
2022
2021 2023 3 1 2021
2
2022 11 29
x®1  ARXIREE=
9 Bt atE
1 o L
Ti9FE () 589 (39-77) 725 (66 - 79)

P98k (§8E) | 1669 (160-176) | 1490 (148-1650)
Fi9hE (E) | 611 (479-76.1) | 429 (362 - 495)
THBM (GEF) | 218 (185-269) | 193 (16.1 -226)
HOEMETEENR2 E82

KREXOREKE | LRz
lif 2%




2
6
0.5
6 4
2
BMI
AST ALT
AST 2074 ALT 363
CYP3A4

9 SHISHBE
(ne/mlL)
3 6 30000
2500 Case9
20000
15000 Casel
10000 Case 7
5000 Case 5
Case 2 Case 6
0
-34.5 34.5-35.0 35.0-35.5 35.5-
ERkE (O
M2 EEMFEEE TOMPIS D ABREDOHR
200% Case 1, 5,
4 2
R2 I MPIFISARED R EIE LRREORRIIE
FRE 4pD Ik EREE CHD
MR (5B - 20 =845 B 1818
CRP ot () 563 (39- 77) 62.5(50 - 69)
sCr TIEM (R | 501 (185-212) | 215(16.1-269)
EBPUEROCR | 4 3 (107- 162 96 (B87-106)
BIRBIGHDAST | 2348 (115-499) | 11195 (165 - 2074)
Case 2 EEBEHOALT| 760 (45-147) | 1763 (51-363)
ERPASROCr | o7 (059-104) | 138 (046-230)
AST ALT
34 37
in vitro
=3 BRIEAOERAIEONDEYLEE & B0 S B SROEL
5 | %S | B5EE ‘ BS8 ERnee | ERE | @ShRARE| EEP SaEELL tR%E
#HES | (ke) | (me/ke/h) | (me/body/h) | (ne/ml) | OB (ne/mL) DIEE | (G@e/Ea) (%)
Case 1 |650 030 196 36330 539 144777 1.35 389 3985
i Case5 |61.2 o027 140 247085 567 51822 271 209 2098
5
Ly Case7 (479 021 100 10292 972 97638 102 953 9487
Case 9 632 028 180 86551 270 247995 073 370 1946
f Case2 |TO7 020 140 3905.1 359 32374 432 083 829
?f Case 6 | 362 022 80 o678 827 11132 719 115 1150




37

2023-173-B

BMI



(Dohi Kenji)

(20301509) (32622)

(Matsuyama Takaaki)

(40349113) (32622)

(Yagi Masaharu)

(40338520) (32622)

(Harano Kouhei)

(30914220) (32622)




