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Recommendation: We suggest using either propofol or dex-

medetomidine over benzodiazepines for sedation in critically
ill, mechanically ventilated adults (conditional recommenda-

tion, low quality of evidence).
| |
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Crit Care Med 2018; 46(9):e825-e873.
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Effect of Dexmedetomidine on Mortality
and Ventilator-Free Days in Patients Re-
quiring Mechanical Ventilation With Sepsis
A Randomized Clinical Trial

Yu Kawazoe, MD, PhD!; Kyohei Miyamoto, MD2; Takeshi Morimoto, MD, PhD, MPH3; et al
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Effect of Dexmedetomidine on Mortality
and Ventilator-Free Days in Patients Re-
qumng Mechanlcal Ventllatlon With Sepsis
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DESIRE trial

40+
FTODAAT NESBD
Control group _— / / A
O\o _—
: SET-RIFBE LD IE.
£ i (o) Y
ULHhU, BTN EhMR<,
Dexmedetomidine group "“b \
R NDARRDOOJEEEDRD
4
=) S5IBHIhHETH DI
0 ol | =BIRBE W DIZ.
1 7 14 21 28
Days After Randomization
Dexmedetomidine Group  Control Group
Outcomes (n =100) (n=101) P Value®
28-Day mortality, No. (%) 19 5192 28 (28) .14 APAC H E H > 2 3"“®
Ventilator-free days, median (IQR) 20 (5-24) 18 (0.5-23) .20 " '’ XY
Total daily SOFA score, median (IQR)® ! ’ J ﬁg*ﬁ i w (i azx
Day 1 8 (6-11) 9 (5-11) .67 ‘ \\\ ~ ‘
Day 2 9 (7-11) 9 (6-13) .51 /ﬁ@% l zb
Day 4 8 (5-11) 8 (4.5-11.5) .67
Day 6 8 (5-10) 7 (4-10) 68 ﬁ =] (_{Eb\j 7=-
Day 8 7 (5-9) 5 (3-11) 31 SIS s
Intensive care unit length of stay, median (IQR), d 7 (4-12) 8 (4-14) 43
Adverse events, No. (%)
Bradycardia 7(7) 2 (2) .10
Acute coronary syndrome 1(1) 1(1) >.99
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Exclusion criteria
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The patients were randomly assigned in a

1:1 ratio to receive dexmedetomidine or usual
care, as described below. Block randomization
with a variable block size was implemented by
means of a password-protected website. Ran-
domization was stratified according to trial site
and the presence or absence of suspected or
proven sepsis,”’ as determined by the treating
clinician.
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Clinician’s choice N\ <j— DA A j— == (CHD ﬁEﬁ%)

Opioid *, other. Adequale NS

oement a”?l“‘ii?*’ - B#Z(4RASS-2~1
1 . 1meg/kg/h CEEHE A
< :g:::g;f > - 1 5mcg/kg/h$‘ci =0](X)

1 - O—F 4’ ~IIRU

N ‘ W
T RASS .Dexmedetomodune RASS .
Y <.3 _>4— | infusion 1mcg/kg/hr ﬂ “
\ (No loading) N

|

r
(RASS=-30D; f}ii%@ N (RASSZ 20D IERT)
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Sedation no Y
longer needed.

Stop infusion
Titrate to effect © Titrate to effect ©

< RASS -2t +1 >
~

Y

et BN R ey NS Ty =y
HARDRRAHZ T(30.2-0.7mcg/kg/h




RASS
(Richmond Agitation-Sedation Scale)
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Patient meets
randomisation
critena

Clinician’s choice
Opioid “ other.
Per pain
assessment

Ongoing
sedation *
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RASS is -2to +1
unless clinically indicated
otherwise

Titrated sedative As clinically
infusions © appropriate ©
Sedation no

longer needed.
Stop infusion




OQutcomes

* Primary outcome
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« Secondary outcomes
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1270 spinal cord injury

1037 underlying disease makes 90 day survival unlikely
865 ongoing neuromuscular blockade

761 acute fulminant hepatic failure

739 MAP <50 mmHg after adequate fluids & vasopressors
428 age <18 years

419 HR <55 bpm unless treated with 8 blocker or
pacemaker absent

357 receiving full time residential nursing care
228 pregnant or lactating
61 Known sensitivity to any of the study medications
59 previously enrolled
2211 other: 393 Seizures
360 co-enrolment issues
332 Consultant decision
265 consent issues
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1278 723

Septic Non-septic

53 Excluded from primary analysis
47 consent withdrawn/refused for all data
3 refused day 90 data

3 unknown vital status
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A

Septic

Non-septic

43 Excluded from primary analysis
35 consent withdrawn/refused for all data
4 refused day 90 data

4 unknown vital status
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We conducted all analyses in accordance with
the published statistical analysis plan' on the
basis of a modified intention-to-treat principle,
after the exclusion of patients who had with-
drawn consent and those with an unknown
primary outcome. We assumed a mortality rate

ADMFFEEFOSDECTHEZRMEBILIZES,
TJS5A =7 SO LDDHIBSRVWEESR
BRUNTHEEAT U T LD (= modified ITTER4).



Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Dexmedetomidine

Characteristic (N=1954)
Age —yr 61.2+15.5
Male sex — no. % 1184 (60.6)
Weight — kg 81.8+23.2
Score on APACHE Il 22.1+7.7
Suspected or proven sepsis — no. (%) 1248 (63.9)
Median time from eligibility to randomization (IQR) — hri 4.7 (19t0 8.7)
Diabetes mellitus treated with insulin — no. (%) 185 (9.5)
Type of ICU admission — no. (%)
Operative 536 (27.4)
Nonoperative 1417 (72.6)
Admission diagnosis — no. (%)
Respiratory disorder 780 (39.9)
Sepsisq 312 (16.0)
Gastrointestinal disorder 315 (16.1)
Cardiovascular disorder 300 (15.4)
Trauma 83 (4.2)
Neurologic disorder 26 (1.3)
Metabolic or endocrine disorder 26 (1.3)
Renal disorder 9 (1.0
Hematologic disorder 12 (0.6)
Musculoskeletal or skin disorder 63 (3.2)
Other diagnosis 17 (0.9)
Median ratio of partial pressure of arterial oxygen to fraction 197 (136 to 293)
of inspired oxygen (IQR)|
Median RASS score (IQR)** -4 (-5 to -2)

Usual Care
(N=1964)

61.4+15.3
1231 (62.7)
83.5+24.9
21.9+7.7
1256 (64.0)
4.4 (1.7t0 8.6)
205 (10.4)

550 (28.0)
1414 (72.0)

200 (133 to 284)

-4 (-5t0-2)




BEE=DOITED

TIOAAXTRZIIVE TERRE
N=1954 N=1964
Fin (F) 61.2+15.5 61.4+15.3
A& (kg) 81.8+£23.2 83.5+24.9
APACHEIl score 22.1x7.7 21.9x7.7
filT1% (%) 27.4 28.0
FETT1£ (%) 72.6 72.0
AR D2l
IEIRAZE (%) 39.9 40.5
B M JE (%) 16.0 16.5
HILZEE (%) 16.1 16.5
DM EEE (%) 15.4 14.2
MM (%) 4.2 4.3




BEE=DOITED

TIOARXT NIV VE HEFRE
N=1954 N=1964
Fin (F) 61.2+15.5 61.4+15.3
FE (kg) 81.8+23.2 83.5+24.9
APACHEIl score 22.1x£7.7 21.9+7.7
ﬂT1§:(%) 27.4 28.0

BEEE (M CAZTLEITUN

FIRA 2 (%) 39.9 40.5
B M EE (%) 16.0 16.5
HILZRTEE (%) 16.1 16.5
IDMEEE (%) 15.4 14.2
NS (%) 4.2 4.3




APACHET score

_ EHRE TR
HP2M ST A — 5 —
+4 +3 +2 E L 0 +1 +2 +3 +4

msin (T) (Wi +1C) =41 | 39~409 385~389| 36~384 |[34~359( 32~339 | 30~319 | =299
FHEEIRIME (mmHg)

e =160 | 130~159 |110~129 70~109 50~69 =49
(A LUE + 1/3 X IRIE) ?
L11% (/min) =180 | 140~179 [110~139 70~109 55~69 40~54 | =39
W2 % (/min) =50 | 35~49 25~34 12~24 10~11 6~9 <5
AR i B AL <200
a. Fi0.=05 T A—-aDO0.* =500 | 350~499 |200~349 >“70 61~70 55~60 | <55
b. Fi0.<05 T Pa0O. (mmHg)
iR pH =770 | 7.60~7.69 7.50~759| 7.33~749 7.25~7.32|7.15~724 | <7.15
ity HCO, i HE
(Venous-mmol/L) =520 | 51.9~41.0 - 40.9~32.0| 31.9~220 - 21.9~18.0|17.9~15.0| <150
(EpAR AL A7 A 5347 A a7 )
Ifit & Na # B (mEq/L) =180 | 160~179 [155~159| 150~154 | 130~149 120~129 | 111~119 | =110
Ifiti#F K #2 B (mEq/L) =70 | 6.0~69 55~5.9 35~54 | 30~34| 25~29 <25
fili# Creatinine (mg/dL) 23t | 2034 | 15~10 . <06
(BHERLETIRAR2 ) B B o '
Het (%) =60 50~59.9 | 46~499 | 30~459 20~29.9 <20
WBC (X 10%/mm’) =40 20~39.9| 15~199 | 3~149 1~29 <1

Glasgow Coma scale (GCS)*

Score=15—-GCS




APACHET score

o SE N SeE

+4 +3 +2 +1 0 +1 +2 +3 +4
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» Fifis (A4F L L TEEFHICEDETMNET D)

« TR1EE B Dl
(EERIEREZFOREREN DD LK)

CN5D3IABRZEIT S

T T Ty — — — —
it Creatinine (mg/dL) R -t o P
(A 4TI A B 2 ) =35 2.0~34 1.5~1.9 0.6~14 <0.6
Het (%) =60 50~59.9 [ 46~49.9 | 30~459 20~29.9 <20
WBC (X% 10%/mm?) =40 20~39.9| 15~19.9 [ 3~14.9 1~2.9 <1

Glasgow Coma scale (GCS)*

Score=15—-GCS




APACHE II score

Approximated in-hospital mortality rates

APACHE Il Score Nonoperative Postoperative

0-4 4% 1%
5-9 8% 3%
10-14 15% 7%
15-19 25% 12%
25-29 55% 35%
30-34 73% 73%
>34 85% 88%

From Knaus et al. 1985.

Crit Care Med 1985 Oct;13(10):818-29.



Primary outcome

Adjusted Risk
Dexmedetomidine Usual Care Odds Ratio Difference

Outcome (N=1948) (N=1956) 95% ClI (95% CI)§
Death from any cause at 90 days: primary 1.00 (0.87 to 1.15) 0.0 (-2.9 to 2.8)
outcome — no. (%)

Q0BT (IBERERL
FOARAT REDOBT29.1%, ERODEFFET29.1%
OR:1.00(0.87-1.15)




Secondary outcome

Outcome

Secondary outcomes
Death at 180 days — no./total no. (%)

Institutional dependency at 180 days
— no./total no. (%)

Mean score on Short IQCODE at 180 days
(95% Cl)x

Mean score on the EQ-5D-3L question-
naire (95% Cl)§

Median no. of days free from coma
or delirium (IQR) Y

Median no. of ventilator-free days

(IQR)

180

PR,

Dexmedetomidine

(N =1948)

609/1935 (31.5)
89/1323 (6.7)

3.14 (3.11to 3.17)

69.8 (68.5to 71.1)

24.0 (11.0 to 26.0)

23.0 (0.0 to 26.0)

Usual Care
(N =1956)

610/1946 (31.3)
94/1337 (7.0)

3.08 (3.05 to 3.11)

70.2 (69.0 to 71.5)

23.0 (10.0 to 26.0)

22.0 (0.0 to 25.0)

Odds Ratio
(95% ClI)

1.01 (0.88 to 1.16)
0.96 (0.73 to 1.27)

aAELEECQOLEBREERR L.
Eﬁﬁ’pﬁ/ug, HEBIEDR)
FOAAT NZ=D BT

23

RFENSTE.

Adjusted Risk
Difference
(95% CI)

0.1 (-2.8 to 3.1)
0.3 (-2.1to 1.5)

0.06 (0.02 to 0.11)

-0.4 (-2.2 to 1.3)

1.0 (0.5 to 1.5)

1.0 (0.4 to 1.6)



Primary outcome® T )L — T &AM

Subgroup Dexmedetomidine Usual Care Risk Difference (95% Cl)
no. of patients /total no. (%) percentage points

Age E

=Median 219/976 (22.4 : 4.4 (0.8t07.9)

>Median 347/972 (35.7) 393/981 (40.1) " -4.4 (-8.7 to -0.1)
APACHE Il score X

<Median 177/977 (18.1) 204/1018 (20.0) —B— -1.9 (-5.4 to 1.5)

>Median 389/971 (40.1) 365/938 (38.9) — . 1.1 (-3.2 t0 5.5)
Geographic region E

Australia and New Zealand 330/1250 (26.4) 319/1246 (25.6) — 0.8 (-2.6 t0 4.2)

United Kingdom and Europe 148/428 (34.6) 155/430 (36.0) L : -1.5 (-7.9t0 4.9)

Malaysia 50/171 (29.2) 57/176 (32.4) - -3.1 (-12.9 to 6.6)

Saudi Arabia 38/99 (38.4) 38/104 (36.5) . 1.8 (-11.5 to 15.2)
Pao,:Fio, ratio ;

<Median 303/881 (34.4) 290/862 (33.6) —a— 0.8 (-3.7t0 5.2)

>Median 205/848 (24.2) 230/892 (25.8) —— -1.6 (-5.7 to 2.5)
Sepsis suspected or proved E

No 157/703 (22.3) 172/706 (24.4) e 2.0 (-6.4t02.4 )

Yes 409/1245 (32.9) 397/1250 (31.8) —— 1.1 (-2.6 to 4.8)
Admission type |

Nonoperative 442/1390 (31.8) 430/1389 (31.0) + 0.8 (-2.6 t0 4.3)

Operative 124/556 (22.3) 139/566 (24.6) . 2.3 (-7.2t0 2.7)
Overall -0.2 (-1.4to 1.1)

T I 1

I I I
-0.15 -0.10 -0.05  0.00 0.05 0.10 0.15

Dexmedetomidine Better Usual Care Better

Fin, APACHET, #uisy, P/Ftb, BRIMAEDEHEE, F-ilt/IEFilT CrER
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Subgroup Dexmedetomidine Usual Care Risk Difference (95% Cl)
no. of patients /total no. (%) percentage points
[ S—r— <
<Median 219/976 (22.4 | 4.4 (0.8t07.9)
>Median 347/972 (35.7) 393/981 (40.1 @ -4.4 (-8.7 to -0.1)
APACHE Il score |
<Median 177/977 (18.1) 204/1018 (20.0) —.—:'— -1.9 (-5.4 to 1.5)
>Median 389/971 (40.1) 365/938 (38.9) —i— 1.1 (-3.2t05.5)
Geographic region |
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No 157/703 (22.3) 172/706 (24.4) — -2.0(-6.4t02.4 )
Yes 409/1245 (32.9) 397/1250 (31.8) —— 1.1 (-2.6 to 4.8)
Admission type |
Nonoperative 442/1390 (31.8) 430/1389 (31.0) —l— 0.8 (-2.6 to 4.3)
Operative 124/556 (22.3) 139/566 (24.6) | -2.3(-7.2t0 2.7)
Overall > -0.2 (-1.4t0 1.1)
T I 1

T T T
-0.15 -0.10 -0.05 0.00 0.05 0.10 0.15

o

Dexmedetomidine Better Usual Care Better

Fin, APACHET, #uisy, P/Ftb, BRIMAEDEHEE, F-ilt/IEFilT CrER
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90
80
70
60
50
40+
30
20+
10

Percentage

0-

Daily No. of RASS Assessments
Dexmedetomidine

M Dexmedetomidine M Usual care 1}':E%d)§ \§$g¥

51.8%

Day

6286 10,562 9405 8035 6858 5839 5018 4305 3734 3330 2931 2577 2290 2080

Usual care 6309 10,606 9659 8349 7180 6202 5364 4672 4064 3514 3101 2784 2538 2367
z R o FOZARAT NS E¥:40.09
HR(-5~-3)=K e =>_28%:40.0%
Dexmedetomidine Usual care HE 0
R DIEREEE: 45.6%
80
704
)
g 60
§ 50
S 40+
30
20
10
0_
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day
No. at Risk
Dexmedetomidine 1952 1915 1775 1551 1351 1151 991 849 747 645 583 515 453 407
Usual care 1963 1928 1798 1610 1384 1201 1045 921 798 698 613 550 496 463




FEEFEOIENYS

DEX ¢ Usual Care §
Medication § 9 N=1954 N=1964
Dexmedetomidine
" Patients N (%) 1910 (97.8) 226 (11.5)
Median duration of infusion [IQR] d 2.56 [1.10 to 5.32] .26 [0.67 to 3.29

Propofol
Patients N (%) 1679 (86.0) 1741 (88.7)
Median duration of infusion [IQR] d .95 [0.79 to 4.66 2.67 [1.36 t0 5.70]

Midazolam

Patients N (%) 455 (23.3) 794 (40.4)

Median duration of infusion [IQR] d 0.50 [0.21 to 1.87 1.51 [0.67 to 3.17]
Fentanyl

Patients N (%) 1534 (78.5) 1584 (80.7)
Morphine

Patients N (%) 580 (29.7) 613 (31.2)
Alfentanil

Patients N (%) 152 (7.8) 146 (7.4)
Haloperidol

Patients N (%) 236 (12.1) 277 (14.1)
Neuromuscular blockade (NMB) N (%) * 684 (35.0) 692 (35.3)
NMB for > 2 consecutive days N (%) 265 (13.6) 278 (14.2)
Indication for benzodiazepines in DEX arm **

Uncontrolled agitation/delirium N (%) 41 (2.1) -

Concomitant NMB N (%) 102 (5.2) -

Seizures N (%) 26 (1.3) -

Palliation N (%) 109 (5.6) -

Procedural sedation N (%) 138 (7.1) -
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Medication § 9 N=1954 N=1964
Dexmedetomidine
" Patients N (%) 1910 (97.8) 226 (11.5)
Median duration of infusion [IQR] d 2.56 [1.10 to 5.32] .26 [0.67 to 3.29
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1.51 [0.67 to 3.17]

Propofol
Patients N (%) 1679 (86.0) 1741 (88.7)
Median duration of infusion [IQR] d .95 [0.79 to 4.66 2.67 [1.36 t0 5.70]
Patients N (%)
Median duration of infusion [IQR] d
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455 (23.3)
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236 (12.1) 277 (14.1)
Neuromuscular blockade (NMB) N (%) * 684 (35.0) 692 (35.3)
NMB for > 2 consecutive days N (%) 265 (13.6) 278 (14.2)
Indication for benzodiazepines in DEX arm **
Uncontrolled agitation/delirium N (%) 41 (2.1) -
Concomitant NMB N (%) 102 (5.2) -
Seizures N (%) 26 (1.3) -
Palliation N (%) 109 (5.6) -

Procedural sedation N (%) 138 (7.1) -



BESR

Usual care
(N=1964)
One or more AE during study 188 (9.6%) 35 (1.8%)
One or more SAE during study 52 (2.7%) 7(0.4%)
Adverse Events:

RAM 99 (5.1%) 9.(0.5%)

K= 52 (2.7%) 10 (0.5%)
Other AE 44 (2.3%) 16 (0.8%)
Serious Adverse Events:

RAM ‘ 13 (0.70%) 1(0.05%)
K+ 10 (0.50%) 1 (0.05%)
SEMELE SRERLE pystole) 14 (0.70%) 2 (0.10%)

Other SAE

7 CHBEaEE LT |1

Uncontrolled agitation during study

Protocol deviation during study

A4 (Z3%)

360(18.4%)

77 (3.9%)

214 (10.9%)

P value

<0.0001
<0.0001

<0.0001
<0.0001
<0.0001

0.001
0.006
0.003
0.003

0.003
<0.0001
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