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DEXDIRFA%HR

Dexmedetomidine vs Midazolam or Propofol for
Sedation During Prolonged Mechanical Ventilation

Two Randomized Controlled Trials MIDEX/PRODEX trial

[A] MIDEX trial
1.0 Dwuration of mechanical ventilation PRODEX trial
1.0 Duration of machanical ventilation
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Time, d Time, d
No. of patients at risk No. of patients at risk '

Dexmedstomidine 249 128 77 62 54 52 51 49 47 43 Dexmedetomidine 251 111 70 53 45 42 23 35 45
hiderolam 251 162 B1 B8 53 45 43 41 40 34 Propafol 247 17% B2 KB A 39 3 &7 37 I7

Primary outcome : DEXODB#R585% LN LiEZERMKZR (IMDZY>Prop(CIESMTZ o 12
Secondary outcome : IXJEDFA . BEEE. BFEAM O EDEXHIENTLE
Light sedationh’ C& 3. ATMIRERHAE (EMDZ EEEE U TER(CREL)
JAMA 2012; 307: 1151-1160
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Effect of Sedation With Dexmedetomidine
vs Lorazepam on Acute Brain Dysfunction

in Mechanically Ventilated Patients .
The MENDS Randomized Controlled Trial MENDS trial

Table 2. Outcomes in Mechanically Ventilated Patients Sedated With Dexmedetomidine
vs Lorazepam?®

Dexmedetomidine Lorazepam P

Outcome Variable (n = 52) (n=51) Value
Duration of brain organ dysfunction, d
Delirium-free and coma-freet 7 (1-10) 3 (1-6) 01
M
Coma-freeb 10(9-12) 8(5-100 <.0M A SOSEED
Delinum 2.5 (1-5) 411-5) 1 et N
Coma 2 (0-3) 3 (2-5) 003 #%EE_‘/ i)
Fr@.g]enﬁr_rze of brain organ dysiunction, No. [E'-ci? 5 E7) 50 (9) - ] 5‘2/ (lkct D
ifum or coma ( . \ =
Delirurm 41 (79) 42 82) 65 DEX(?{E‘D > 7:'
Coma 33 (63) 47 (92) =001 (tﬁ (h = Hﬁ)
Other clinical outcomes
Mechanical veniilator-free, dd 22 [0-24) 18 (0-23) 22
Intensive care unit length of stay, d 7.5(5-19) a(6-15) 82
28-Day mortality, No. (%) 917 14 (27) 18

JAMA 2007; 298: 2644-2653
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é Cochrane
‘ L':’rar{ _ Alpha-2 agonists for long-term sedation during mechanical
ventilation in critically ill patients (Review)

Mortality risk
Sensitivity analysis
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Effect of dexmedetomidine versus lorazepam on
outcome in patients with sepsis:an a
priori-designed analysis of the MENDS randomized

-
controlled trial MENDS trialDsubgroupfi#th
100 -
Outcome Diff. in Means P-Value for !
(95% CI) Interaction
1
Delinum/Coma-Free Days | —e— 32(1.1.49) 0.09
_.4._ 0.0(-3.2,2.9)
1
Deliium-Free Days e 15 (=01, 2.8) 0.39
1
—_— 0.3 (-2.2, 2.5)
1
Coma-Free Days ! —e— 3.3(1.3,5.2 0.01
—— ~-0.9 (-3.5, 1.6)
1
. 1
- e e
Ventilator-Free Days | 6.0 (0.3 11.0) 0.02 20
e } -5.8 (-13.7,2.6) Patients  Ewents
1 — 32 3
} ® Seplic Patients 3
5 -10 5 o 5 10 b A Non-Septic Patients o
Favors Lorazepam Favors Dexmedetomidine Days after randomization
Patients at Risk
Desmedetomidine .32 27 22 19 12
BRIMAE DsubgroupfZAfT — * . .

DEXEI DB AR/EIBIFRAEH. Ventilator-free daysH'FERRINAERE K '0%7773\37'

DEXEF C70%MD28HIET_RIK T W SNz GEEINAEEE T (X CORRIFER (FER8 )
Crit Care 2010; 14: R38
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Study design

ARMD8 ICUTITIHONIZ%s%open-label RCT
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Patients

« Inclusion criteria
— 20 A LD, BUIMAE CICUICAZEUIZESR
248FRALL_EdDmechanical ventilation
— FEURREE U CREERESD

X:mechanical ventilation(&
Invasive ventilation®©&Noninvasive ventilation &=

XENMAEDTES : BZ2 (¥ DSIRS(Sepsis-1)

Chest 1992; 101: 1644-1655




Patients

« Exclusion criteria
— A= (Child-Pugh
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Randomization
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Study protocol

DEX : 0.1ug/kg/hr CHita

- DEX : 72U
0.1-0.7pg/kg/hr CiEZE _ .
FE|  Prop : uz\gg%j?\%g Prop : 0-3mg/kg/hr CiRIZE
MDZ : HEE/ 2 MDZ : 0-0.15mg/kg/hr C A%

Fen : A& (TN U 0-5ug/kg/hr Fen : & (IS U 0-5ug/kg/hr

VAS =2 (F/=(ENRS =3)
BiZ RASS O(HH), -2(f& &)
CAM-ICU (&%

VAS : Visual Analogue Scale

NRS : Numerical Rating Scale

RASS : Richmond Agitation-Sedation Scale
CAM-ICU : Confusion Assessment Method for the ICU



Study protocol
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Primary outcome

« Co-primary Outcome :
— 28H%ETEX
— Ventilator-free days
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Primary outcome

» [FiRasmtR -
T ECDBRICGROTZREE(CTEUTZ SSBTHEST

« SBTEEEZE :
— JRREDEZTEAL - tNE
— FiO2 <0.5, PEEP <8 CPa02 >60& /= (&Sp02 >92
— PaCO21E=
— TR BFEFIN
— RSBI <100

RSBI : Rapid Shallow Breathing Index = f/Vt(L)



Secondary outcome

« Secondary outcome

— ICUs1tHAE]

— ABxHAR

— RFELEEHAZ(RASS. CAM-ICU)

— eFNHEEE (R FBElRFOOMMSE)
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Adverse event

 Adverse event
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Sample size calculation

e TE2OOMENDS trial DFEEMNS28HEFEHZ
DEXEf 80%. Control&f 60% & FHIUE

S¢MENDS trial BUIMAEAFsubgroup@&AfT
— 28H41F3R : DEXE¥ 84%. Controlf¥ 59%

Crit Care 2010; 14; R38

« a-T>— :0.05. Power: 0.8, EfARZR : 15%TC
Log-rank testiC CEREZRIE I DIZ8HI(C
Sample sizeZzmA*F C200 A & UTE




Statistical analysis
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Statistical analysis

* Log-rank test : FET_ZR, mechanical ventilationHAfE]

ICUAZHAR]. ABEAR

« Kai square test : 2. TA=. AEAR. (O EHREMM.
AR DR%ZL, RRT

« Wilcoxon rank sum test : B#&EE. =S FAHAR].
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Subgroup analysis

« Subgroup :
— Fhn(65mLA L. 657k
— APACHE I score(23L1_E. 23Kji)
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Post hoc analysis

* Post hoc analysis
— well controlled sedationDEI&
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— Well controlled sedation : RASS -3~+1
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Results



Flow of participants

203 Patients assessed for eligibility

2 Excluded
1 Refused to participate

1 Met exclusion criterion
(liver cirrhosis)

@ Randomized 'U'>7°)lz'b'47(“(1+ﬁ

100 Randomized to receive 101 Randomized to receive sedation
dexmedetomidine without dexmedetomidine
99 Received intervention as 95 Received intervention as
randomized randomized
1 Discharged from intensive 6 Received dexmedetomidine
care unit before receipt of during ventilation (attending
intervention physician's decision)
Y Y
100 Included in primary analysis 101 Included in primary analysis

MR BB NIV DIXEFRREF (CEETH Inclusion/Exclusion criteriaz DO TULND =8



Patient characteristics

Table 1. Participant Characteristics

Dexmedetomidine

Group Control Group
Characteristics (n =100) (n=101)
Age, mean (SD), y 68 (14.9) 69 (13.6)
Male, No. (%) 63 (63) 64 (63)
Body weight, mean (SD), kg 55(12.5) 58 (15.3)
COPD, No. (%) 8 (8) 9 (9)
Soft tissue infection, No. (%) 8 (8) 10 (10)
Emergency surgery, No. (%) 37 (37) 36 (36)
Renal replacement therapy, 22 (22) 20 (20)
No. (%)
APACHE Il score, median (IQR)? 23 (18-29) 22 (16-29.5)
SOFA scores, median (IQR)®
Overall score 8 (6-11) 9 (5-11)
Respiratory score 2 (1-3) 2 (1-3)
Circulatory score 3 (2-4) 3(1.5-4)
Renal score 1(0-2) 1 (0-3)
Hepatic score 0 (0-1) 0 (0-1)
Neurological score 1(0-2) 0 (0-3)
Coagulation score 0 (0-2) 1(0-2)
Shock, No. (%)° 71(71) 68 (67)
Lactate level, 3.7 (2.1-5.4) 3.3(1.8-5.4)

median (IQR), mmol/L¢

C-reactive protein,
median (IQR), mg/dL

Procalcitonin,
median (IQR), ng/mL

13.8 (6.0-25.7)

15.2 (2.8-44.9)

16.8 (6.4-25.8)

14.6 (1.5-81.5)

T FEiR (I (7055

RRTHE{TEIS(E20%58 T 2= (F7TR 0N

SEEHGEEERU
(APACHE I ¥1522.553. SOFA ¥158.557)

ABREES 3w 120 IR &I 7E

LacHRH4E 3.5 mmol/L(31.5 mg/dL)



Patient characteristics

Comorbidities, No. (%)

Immunocompromised 16 (16) 15 (15)
Chronic hemodialysis 7 (7) 7 (7)
Chronic respiratory disorder 4 (4) 5 (5)
Chronic heart failure 2(2) 2(2)
Liver insufficiency 1(1) 1(1)
Site of infection, No. (%)
Abdomen 39 (39) 35 (35)
Thorax 39 (39) 33 (33)
Urinary tract 6 (6) 10 (10)
Pancreatitis 3(3) 9 (9)
Skin and soft tissue 6 (6) 7(7)
Central nervous system 1(1) 1(1)
Others 6 (6) 6 (6)

Abbreviations: APACHE I, Acute Physiology and Chronic Health Evaluation II;
COPD, chronic obstructive pulmonary disease; IQR, interquartile range;
SOFA, Sequential Organ Failure Assessment.

@ The APACHE Il score ranges from O to 71, with higher scores indicating more
severe disease."”

bThe SOFA score ranges from O to 24, with higher scores indicating more
severe disease."

€ Shock was defined as having 3 or more cardiovascular components of the
SOFA score.

9 Serum lactate level was missing for 3 patients.
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Drug usage and dosing

DEX Control
P value

group group
Day 1 (N=201)
Fentanyl
N (%) 76 (76) 178 79 (78) 1
Dose, m [IQR], mcg [16, 390] 240 [25, 460] 50
Propofol
N (%) 29 (29) 43 (43) .04
Dose, m [IQR], mg 0 [0, 40] 0 [0, 200] .06
Midazolam
N (%) 21 (21) 40 (40) .004
Dose, m [IQR], mg 0 [0, 0] 0 [0, 27.5] .002
Dexmedetomidine
N (%) 78 (78) 2(2) <.001
Dose, m [IQR], mcg 81 [11, 154.5] 0 [0, 0] <.001

- DEXE¥(IDEX&EFenZEICERHUTLE
- > bO—J)VE(EFenZzi & LD’ OMIILTHGD I



Primary outcome

Table 2. Outcome Measurements and Adverse Events

Dexmedetomidine Group  Control Group

Outcomes (n =100) (n =101) P Value?
28-Day mortality, No. (%) 19 (19) 28 (28) .14
Ventilator-free days, median (IQR) 20 (5-24) 18 (0.5-23) .20
Total daily SOFA score, median (IQR)"
Day 1 8 (6-11) 9 (5-11) .67
Day 2 9(7-11) 9 (6-13) 51
Day 4 8 (5-11) 8 (4.5-11.5) .67
Day 6 8 (5-10) 7 (4-10) .68
Day 8 7 (5-9) 5(3-11) 31
Intensive care unit length of stay, median (IQR), d 7 (4-12) 8 (4-14) 43

- 28HE TR | BREEZ ROV DEXEFHMEL VR
HR 0.69 (95% (I, 0.38-1.22; P = .20)
hiE% Ci%EE4% HR 0.65; 95% CI, 0.36-1.16; P = .15
- Ventilator-free days : BERZERU




Kaplan-Meier method

40
30
Control group
X
>
= 201
S
=
Dexmedetomidine group
10+
Log-rank P=.20
0 1 T T T 1
1 7 14 21 28
Days After Randomization
No. at risk
Dexmedetomidine 100 85 72 52 43
Control 101 86 70 55 46

Cumulative No. of events

Dexmedetomidine 0 11 13 16
Control 0 14 21 24

RIEHTE DEXEE: 22.8%
> bO—J)LEf : 30.8%




Secondary outcome

DEX Control
Fvalue

group group
Ventilator days, median [IQR], day 6[3.11] 6[3.11] o4
Hospital stay, median [IQR], day 25516, 47) 30 [18, 58] 27
DIC, median [IQR] 2[1, 5] [1, 4] 90
RRT, n (%) 38 (38) 39 (399 93
CAM- ICU positive, n (%) 44 (44) 45 (45) o4
CRP, median [IQR], mg/dL 49[21,117] 81[33,134] 03 14E EODCRP{E(IDEXﬁ_C

_ BRICED DI

PCT, median [IQR], ng/ml 0.5[0.1, 3.6] 09[02,55] 12
Prealbumin median [IQR]. mg/dL 11.1[6.8, 16.7] 06[73,13.9] 27
Energy intake by EN, median [IQR], keal 450, 600] 0 [0, 400] A1
Urinary output, median [IQR], mL 1152.5[336,2074] 10265[66, 1653] .06

eGFR. median [IQR], mL/min/1. 73m’  58.1[26.9,92.8] 55.1[222.87.6]086 .53
Creatinine. median [IQR]. mg/dL [0.59.192] 0.96[0.60,220]23[15, .53

BUN, median [IQR], mg/dL 43] 28 [15. 43.5] 95



Subgroup

All patients
Apge

=65 yr

=03 yr
APACHE II

=23

Yes

Site of Infection
Abdomen
Thorax

Others

© 2017 Amesican Medical Association. All fights nesenved,

Number in subgroup

DEX group =~ Control group
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46

54

71
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Subgroup analysis

101

33

68

3l

50

33

68

35
EX

33

0.61 (0.31-1.18)

0.67 (0.20-2.19)

0.59 (0.26-1.30)

1.13 (0.36-3.57)

0.3% (0.16-0.91)

117 (0.29-4.67)

0.48 (0.22-1.03)

0.61 (0.18-2.00)
0.53 (0.19-1.44)

0.59 (0.11-2.41)

0.1

Hazard Ratio
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Post hoc analysis

m Well-controlled sedation

1004
804
X 60
5
5 401
204
0 P=.01
1 2 3 4 5 6 ~—"7
Day
No. of participants
Dexmedetomidine 100 99 87 74 65 53 53
Control 101 98 87 78 72 62 57

ﬂ Delirium- and coma-free days

100+
80
X 60+
2
@
& 40+
20
p=.17
0 T T
1 2 3 4 5 6 7
Day
100 99 87 74 65 53 53
101 98 87 78 72 62 57

« Well controlled sedation : DEXEf CiEgR 1> FO—)LRF
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Adverse event
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FHSDEER
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Anesthesiology 2000; 93: 382-394
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Limitation
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Conclusion
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