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プレゼンター
プレゼンテーションのノート
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プレゼンター
プレゼンテーションのノート
中枢神経の呼吸抑制、心拍出量↓、酸素解離曲線、

呼吸器のモードには関係なし


IV ST =R (A1 T7EYDIRe)

. IREABIKRBERIAEE (GENRME)
ik PR 7K SR 3=
C0, + H,0 — HCO,” + H

e (=P
_SEECH T BRI TS R—S R DikE

—$ kAR, TANA. XZI—J)UK
—2507500mg 1 H 1@ &#F or FE

. BHBOBEISTE. BAleETEHD
— ¥ (E500mgEFl, 1/81rJ7)L 651H




T
bH.

YIS = RofE

—

R)LIR>T7=ZRF7ZUILF—. FFEE. BREE. &0
7> kR—=X, Nal -K|l. BI&AE
- BHEEREEDES
— B OBRtERcut of fDEEE/RL (DI)
— CCr <10 &5 Z= kT3 (Lexicompe)
c HEEDELE
- SEOHEEDEZTER (DI)
— FFEZEE UVLIHEE - AFPEE  (Lexicompe)
« RHH (1-6m0H) T b9 D

The Epilepsy Prescriber’ s Guide to Antiepi/eptic
Drugs. Cambridge, U.K.: Cambridge University Press;2010:1-10.

3

\
~

~



プレゼンター
プレゼンテーションのノート
肝障害→肝性昏睡、腎障害→排泄遅延で副作用増強、体液の〜が明らかに減少→電解質異常


1RG5

AV S = Rigs

N

=85 (1000mg/H)

l
COPDODEREEZEEA T

IREER IR 2 E IR DHAMRE & FifE ?




: 1854 L. GO
%ﬁ SN EILER

PICO
PDEBED D BIRE

BEAY A

[ 0%

COPD(Et ATS criteria (Am J Respir Crit Care Med. 1995;152:S77) TiE
ﬁ’é’éﬂ‘CD\bMﬁF‘aﬁuwuﬂﬁ

[+ )71

7V S5 =K (1000 or 2000mg) %5

%‘ﬁﬁ//rm:u|$ﬁ.:§1|’:“E7)|/7]EI—/7\ (pH =7.35 /D HCO;~ >26 mEa/L) 7D

7/71_:| (L_EI:R

IBES00mg. JL—THIGREMNMEE=NTLWNLL, 1000mgZ 1 H 2 Bliss

C: oM (&

0: 1%

\

BE) %5

BERY N TN E IR D RARE]



WHERTH-1>
=S58, Z%hBs%. parallel group. RCT
— IS5 > XDRKNICU 155th3%
— HARS : 2011.10 © 2014.07 (393 4F)
- BE. EERGRE. AFRE. s HMEEH SR

— The French National Committee for Health
Researchd&k D EE iR

lmli




POET
Inclusion criteria |Exclusion criteria

. 18%%LL_FDCOPDEE . BEAEEDA
e BETOMEHR— kDt * ISVAEERSATFTAILENMNAUL
BE(LRIDR LN TULVRL)
 ATS criteria o HIR/IRELPLIE
o MHIRAETDOAB@ICU o ENTELRHEME
. EESD o UFAMKESZHLRAE

o 24H%FaﬂL/(WOD{E"H‘EH’Jﬂ5EU&%§ . FEHVS=RILILF—
B (BFESLLEREY « BILTF7HIT7LILF—

IF1—7T) « AV S=ROKGNER
o MHEREFIE(CHA o ATMIKZsHAMEIZendpoint(C L
. [CHYB J2ABDI T ARFADSN

o BRERIZEEFFSNTSAED


プレゼンター
プレゼンテーションのノート
何もなし、HOT導入、NIV導入、気管切開＋人工呼吸器管理
禁忌→腎疝痛の既往、妊娠・授乳中、肝障害
蘇生困難（生命予後<３週間）

囚人・入所中の人も除外
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Daily evaluation from randomization onwards:
> Serum bicarbonate >26 mmol/liter —
— Arterial blood pH >7.35 ?
YES NO
Temporary acetazolamide YES
contraindication? l
{ No !
Acetazolamide Temporary
|
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Daily evaluation of weaning criteria, as of randomization
Test of weaning suitability if weaning criteria present:

NO

l Successful weaning test? l
Resumption of usual
ventilation method for patients

NO YES
Possible tracheotomy
during weaning off
invasive ventilation
Invasive YES
ventilation >28 > ]i:‘on?o::)il
days? p

D1 to D28
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プレゼンター
プレゼンテーションのノート
The Sixth International Consensus Conference on Intensive Care Medicine2005 (Eur Respir J 2007;29:1033)
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プレゼンター
プレゼンテーションのノート
ITTとPer-protocol解析の両方を行った
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プレゼンター
プレゼンテーションのノート
例数がすくなければ、フィシャーの検定を使った


Result



694 Patients assessed for eligibility

382 Randomize;:.I--m““-“-_._._._"_'_'— ITTﬁg*ﬁ

312 Excluded

105 Did not meet inclusion criteria
53 Intubation lasted >24 h

52 Declined to participate or no available
next of kin

154 Met exclusion criteria
70 Close to death
40 Had = contraindication to acetazolamide
26 Under judicial guardianship
15 Enrolled in another study
2 Not affiliated with health care system
1 Allergic to sulfonamides
53 Other reasons
41 Overlooked by investigator
12 Intubation plannedin <24 h




382 Randomized

188 Randomized to receive acetazolamide
134 Received acetazolamide
as randomized
1 Incorrectly included in

randomization (at the wrong center)
Did not receive acetazolamide as
randomized (no metabolic alkalosis
or temporary contraindication)

194 Randomized to receive placebo
150 Received placebo as randomized
1 Incorrectly included in
randomization (detainee
wearing an electronic bracelet)
Did not receive placebo as
randomized (no metabolic alkalosis
or temporary contraindication)

\

2 Forgotten administrations
1 Dosage error

Y

A

1 Dosage error

A

187 Included in the primary analysis
1 Excluded (at the wrong center)

131 Included in per-protocol population

aEE (7YY SIR or TS5tR)

193 Included in the primary analysis

1 Excluded (detainee wearing an
electronic bracelet)

149 Included in per-protocol population
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Table 1. Characteristics of the Patients at Baseline

Study Group, Mean (SD)

Acetazolamide Placebo

Characteristic (n=187) (n=193)
Age, y 69 (10) 69 (11)
Men, No. (%) 131 (70) 141 (73.1)
SAPS Il score? 49.4 (13.9) 50 (15.1)
SOFA score® 7.2 (3.1) 7.1 (3.2)
BMI 27.2 (8.0) 26.7 (9.1)
Home treatment, No. (%)

Oxygen 49 (26.2) 52 (26.9)

Noninvasive ventilation 19 (10.1) 21 (10.9)

Tracheotomy mechanical 0 1(0.5)

ventilation
Smoker or ex-smoker, No. (%) 170 (90.9) 179 (92.7)
Smoking history, pack-years 48.3 (24.7) 50.4 (22.1)
FEV,, mL€ 1232 (609) 1124 (586)
FEV,/FVC© 0.51 (0.15) 0.53 (0.15)
>8Weeks, No. (%)

Systemic glucocorticoids 32(17.1) 39 (20.2)

Loop diuretics 51 (27.3) 67 (34.7)

B,-Agonists 96 (51.3) 95 (49.2)

Acetazolamide 4(2.1) 3(1.6)
ICU stay before randomization, 1(0-1) 1(0-1)

median (IQR), d
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COPDDEREE
| Grade | FEVIFVC | WEVI

Stage 1 Mild 0.7 =80% normal
Stage 2 Moderate 0.7 50-79% normal
Stage 3 Severe 0.7 30-39% normal
Stage 4 Very Severe 0.7 <30% normal or <50% with

Chronic respiratory
failure present
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Causes of invasive mechanical
ventilation, No. (%)®

Community-acquired pneumonia

Bronchitis

Left ventricular insufficiency
Surgery

Use of sedative

Pulmonary embolism

Stroke

Others

Unknown

Endotracheal intubation/
tracheotomy at inclusion, No.

Laboratory measurements
at inclusion

pH

Pao,, mm Hg

Paco,, mm Hg

Serum
Bicarbonate, mEq/L
Potassium, mEq/L
Sodium, mEg/L
Chloride, mEqg/L
Protein, g/dL
Creatinine, mg/dL
Urea, mg/dL
Glucose, mg/dL

Aspartate aminotransferase, U/L

Bilirubin, mg/dL
Uric acid, mg/dL

Thyroid-stimulating hormone,
miU/L

Hemoglohin, g/dL

83 (44.3)
37 (19.8)
43 (23.0)
12 (6.4)
4(2.1)
2 (1.1)
3(1.6)
52 (27.8)
10 (5.3)
187/0

7.32 (0.11)
150.5 (108)
52.5(16)

26.9(6.9)
4.2(0.7)
138 (5.8)
100.9 (8.4)
5.9 (0.9)
1.3 (0.9)
31.4(25.8)
165.8 (133.3)
105.2 (290.6)
0.8 (0.6)
6.3 (2.7)
2.5(8)

1.2(0.2)

83 (43.0)
33(17.1)
32 (16.6)
13 (6.7)
17 (8.8)
1(0.5)
2(1.0)
44 (22.8)
9 (4.7)
192/1

7.30 (0.12)
143.6 (90)
55.6 (17)

27.4 (6.6)
4.2 (0.7)
139 (4.9)
100.6 (6.8)
5.9(0.8)
1.2 (0.8)
29.7 (23.2)
165.8 (79.3)
115.1 (448.6)
0.8 (0.9)
5.9(3.1)
2.2(5.7)

1.2 (0.2)
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Table 2. Clinical Outcomes and Serious Adverse Events?®

Group, Median (Interquartile Range)

Acetazolamide Placebo
Variable (n=187)

Between-Group Difference

(n=193) (95% ClI) P Value
Primary Outcome
136.5 (68.7 to 234.7) 163 (86.2 to 242.9)

b
;e?londary Outcomes 5 6 E 6 7 E W
aily

Duration of invasive ventilation, h

Serum bicarbonate change, mEq/L

-0.3(-1.0t0 0.4)

0.3(-0.2to 1.3)

-0.8 (-1.2 to -0.5) <.001

Paco, change, mm Hg -0.5(-2.0t0 0.8) -0.2(-1.4to 1) -0.3(-0.8t00.2) .25
pH change 0 (-0.01 to 0.02) 0.01 (0 to 0.02) -0.01 (-0.01 to -0.0) .008
Pao,:Fio,-ratio change, mm Hg 7.8 (-1.5 to 20.5) 3.5(-5.2t013.9) ﬂ((}.ﬁ to 8.6) .009_
Respiratory rate change, cycle/min 0.1 (-0.8to 1.0) 0.3(-0.3to1.4) -0.3 (-0.7 to 0.0) .10
Tidal volume change, mL 4.1 (7.1 to 28.0) 3.8 (8.6 to 19.4) 1.3 (4.2 t0 7.5) 72
Volume-minute change, L/min 0.2 (-0.2 t0 0.8) 0.2 (-0.1 to -0.6) 0.0 (-0.2t00.2) 72
Weaning duration, h 18.7 (3.0 to 46.5) 22.0 (3.0 to 44.3) -0.9(-4.3t01.3) .36
Spontaneous breathing trials, d 1(1to2) 1(1to2) 0 (0to 0) 42
Tracheotomy, median (range), d 0 (0to 21) 0(0to9) 0 (0to Q) .67
Endotracheal intubation, No. (%) 187 (100) 192 (99.5) 0.05 (-0.05 to 1.5) .99

B Primary outcome
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B Secondary outcome
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プレゼンター
プレゼンテーションのノート
P/F ratioは①利尿効果　②ヘモグロビンの酸素飽和度の上昇
Per-protocol解析でもITTと同様の結果だった
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Figure 2. Kaplan-Meier Curves for the Cumulative Probabilities of Being Weaned Off Invasive Ventilation

100+

HR, 1.14 (95% Cl, 0.91-1.42); Log-rank P =.24
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Total Length of Invasive Mechanical Ventilation, h

No. at risk
Acetazolamide 187 168 119 89 60 44 28 19 14 13 11 7 7 6 5
Placebo 193 174 137 108 73 51 39 33 20 16 13 9 8 5 4
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Figure 3. Subgroup Analyses of the Effect of Acetazolamide on the Duration of Invasive Ventilation

or Weaning

Fﬂ Duration of ventilation |

Acetazolamide Placebo
Group, No. Group, No. Hazard Ratio
Subgroup Events? Patients Events? Patients (95% Cl)
Acute prolonged invasive ventilation, 296 h
Yes 102 119 121 137 1.06 (0.81-1.38)
No 57 68 45 56 0.91(0.61-1.37)
Pressure support ventilation >50% of the weaning period
Yes 62 66 83 87 1.20(0.86-1.68)
No 93 117 82 103 1.15(0.85-1.55)
Loop diuretics or corticosteroids
Yes 121 141 128 143 1.11(0.86-1.42)
No 34 42 37 47 1.37(0.84-2.23)
Pure metabolic alkalosis at baseline
Yes 55 59 48 50 1.36(0.91-2.03)
No 104 128 118 143 1.11(0.85-1.44)
Overall 166 187 159 193 1.16 (0.93-1.44)

Favors
Acetazolamide

Favors
Placebo

1.0
Hazard Ratio (95% CI)

3.0
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‘ Duration of weaning”

Acetazolamide Placebo
Group, No. Group, No. Hazard Ratio Favors | Favors
Subgroup Events? Patients Events? Patients (95% Cl) Placebo Acetazolamide
Acute prolonged invasive ventilation, 296 h
Yes 93 99 111 112 0.98(0.74-1.30) e
No 50 51 42 43 0.91 (0.59-1.41) .
Pressure support ventilation >50% of the weaning period
Yes 59 62 82 83 1.00(0.71-1.40) 4'7
No 80 84 70 71 1.12 (0.81-1.56) __.7
Loop diuretics or corticosteroids
Yes 108 113 118 120 1.00 (0.77-1.31) s
No 31 33 34 34 1.13(0.69-1.86) 5
Pure metabolic alkalosis at baseline
Yes 51 53 45 45 1.09(0.72-1.64) u
No 92 97 108 110 1.02 (0.77-1.36) —I—
QOverall 143 150 153 155 1.04 (0.83-1.31) —I—
— — .
0.5 1.0

Hazard Ratio (95% Cl)



Use of noninvasive ventilation after 62 (33.1) 72 (37.3) -4.2 (-13.8 to 5.5) .39
extubation, No. (%)

Successful weaning, No. (%) 118 (74.7) 127 (78.4) -3.7 (-13.1 to 5.6) 43
Unplanned extubation, median (range), d 0(0to2) 0(0to1) 0 (0to0) .65
VAP episodes, No. (%) 23 (12.3) 33(17.1) -4.8 (-12.0 to 2.4) .18
Duration of ICU stay, d 10 (6 to 17) 10 (7 to 18) _-2.1(-6.1t01.9) .30
In-1CU mortality, No. (%) 22 (11.7) 26 (13.4) -1(-2to0) .61
Serious adverse events, No. (%)¢ 6 (0.03) 7 (0.04) -0.4 (-4.1to 3.2) .82
Days receiving treatment
Loop diuretics 1(0to4) 1(0to4) 0(0to0) .55
Systemic glucocorticoids 0 (0to 3) 0(0to4) 0 (0to 0) .29
B,-Agonists 0 (0 to 4) 1 (0 to 6) 0 (0 to 0) .07
Catecholamines 1(0to 3) 1(0to 3) 0(0to0) .98
Test-treatment doses 2 (0to 5) 6 (1to13) -2 (-4 to -1) <.001
Metabolic alkalosis, d® 2(1to4) 4(2t08) -1(-2to -1) <.001
Temporary contraindication to test 0 (0 to 10) 0(0to7) 0(0to0) .16
treatment, median (range), d
Pressure-support ventilation, d 2(1to5) 2(1tob5) 0(-1to 0) .22
Volume-assisted ventilation, d 3(1to5) 3(1to6) 0(-1to0) .52
Left ventricular ejection fraction 55 (40 to 60) 50 (42 to 60) 0(-5to5) .86

at weaning, %’
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Discussion
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プレゼンター
プレゼンテーションのノート
エクセグラ®（ゾニサミド）、トピナ®（トピラマート）も炭酸脱水素酵素阻害薬


Limitation
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プレゼンター
プレゼンテーションのノート
アウトカム＝おそらく、滞在日数・死亡率など


= ae)

BZEERIINEEEIR SN CLVBC0PDER(C
YUT, B8lEsrttsVsc=Rzig50L
TH. HINZsEEAR K COEAEIZ gMa C =
IAVANSY e

mCHEED7)L DO -2 RIIZ2IET DH.
INRIEUWERR (FER&DIIM D T




B S
RUTE

Hhi,
2 AREF DI IR AR B 5 A T

5196 H &

£ < (37X

— fRIB (R = RO DXTRTIFR L

B COPDODEME~TPEIE (CEIN THD Z EE

DHD
UM,

2
AEDEIL ChDE:

IFDCOPDET

CTONERIFIAER
B RZENE 2 BFIRAE (HCO, Hhi\&1E)

[CHNIE. BRI eI

@ﬁéntmé



Sl AND)IZ NIVYEE

mCOPDODO AT
Ng5(d)

BUNUBEEN
HO—=> X,

" 90

S

FPIRANE (C (S5

B{ESHZEE. F

NRE

e EIE CDY’

%*ﬁnj L/T'l

IImI

AV S=
F > TIIEDIR0N
B, EERRHEIEI7IL

.

REAFINEsEIE,

EaiF 2 AY
Eu)

iR 7 Nk 9™ & 500mg/




	Journal Club �COPD患者の挿管管理における�アセタゾラミド
	Effect of Acetazolamide vs Placebo on Duration�of Invasive Mechanical Ventilation Among Patients With Chronic Obstructive Pulmonary Disease�A Randomized Clinical Trial.�（The DIABOLO study）
	背景
	COPD患者の挿管管理は離脱困難
	COPD患者の呼吸器離脱困難の原因
	COPDと代謝性アルカローシス
	スライド番号 7
	アセタゾラミド（ダイアモックス®）
	アセタゾラミドの使用方法
	仮説
	PICO
	スライド番号 12
	対象
	ランダム化と割付
	介入
	一時的/永続的介入禁忌
	呼吸器離脱
	呼吸器離脱
	Outcome
	統計解析
	スライド番号 21
	Result
	スライド番号 23
	スライド番号 24
	スライド番号 25
	COPDの重症度
	スライド番号 27
	スライド番号 28
	Day28の呼吸器離脱成功率は同等
	事後サブグループ解析
	いずれも統計学的有意差なし
	スライド番号 32
	Discussion
	スライド番号 34
	Limitation
	まとめ
	私見
	自施設への臨床応用

