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IMPORTANCE Vasopressors are commonly administered to intensive care unit (ICU) patients
to raise blood pressure. Balancing risks and benefits of vasopressors is a challenge,
particularly in older patients.

OBJECTIVE To determine whether reducing exposure to vasopressors through permissive
hypotension (mean arterial pressure [MAP] target, 60-65 mm Hg) reduces mortality
at 90 days in ICU patients aged 65 years or older with vasodilatory hypotension.

DESIGN, SETTING, AND PARTICIPANTS A multicenter, pragmatic, randomized clinical trial was
conducted in 65 ICUs in the United Kingdom and included 2600 randomized patients aged
65 years or older with vasodilatory hypotension (assessed by treating clinician). The study
was conducted from July 2017 to March 2019, and follow-up was completed in August 2019.

INTERVENTIONS Patients were randomized 1:1 to vasopressors guided either by MAP target
(60-65 mm Hg, permissive hypotension) (n = 1291) or according to usual care (at the
discretion of treating clinicians) (n = 1307).

MAIN OUTCOME AND MEASURES The primary clinical outcome was all-cause mortality
at 90 days.

RESULTS Of 2600 randomized patients, after removal of those who declined or had
withdrawn consent, 2463 (95%) were included in the analysis of the primary outcome
(mean [SD] age 75 years [7 years]; 1387 [57%] men). Patients randomized to the permissive
hypotension group had lower exposure to vasopressors compared with those in the usual
care group (median duration 33 hours vs 38 hours; difference in medians, –5.0; 95% CI, –7.8
to –2.2 hours; total dose in norepinephrine equivalents median, 17.7 mg vs 26.4 mg; difference
in medians, –8.7 mg; 95% CI, –12.8 to −4.6 mg). At 90 days, 500 of 1221 (41.0%) in the
permissive hypotension compared with 544 of 1242 (43.8%) in the usual care group had died
(absolute risk difference, −2.85%; 95% CI, −6.75 to 1.05; P = .15) (unadjusted relative risk,
0.93; 95% CI, 0.85-1.03). When adjusted for prespecified baseline variables, the odds ratio for
90-day mortality was 0.82 (95% CI, 0.68 to 0.98). Serious adverse events were reported for
79 patients (6.2%) in the permissive care group and 75 patients (5.8%) in the usual care
group. The most common serious adverse events were acute renal failure (41 [3.2%] vs 33
[2.5%]) and supraventricular cardiac arrhythmia (12 [0.9%] vs 13 [1.0%]).

CONCLUSIONS AND RELEVANCE Among patients 65 years or older receiving vasopressors for
vasodilatory hypotension, permissive hypotension compared with usual care did not result in
a statistically significant reduction in mortality at 90 days. However, the confidence interval
around the point estimate for the primary outcome should be considered when interpreting
the clinical importance of the study.
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EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS AND SEPTIC SHOCK
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All 263 were included in the intention-to-treat analy-
ses. The patients assigned to standard therapy stayed
a significantly shorter time in the emergency depart-
ment than those assigned to early goal-directed ther-
apy (mean [±SD], 6.3±3.2 vs. 8.0±2.1 hours; P<
0.001). There was no significant difference between
the groups in any of the base-line characteristics, in-
cluding the adequacy and duration of antibiotic ther-
apy (Table 1). Vital signs, resuscitation end points,
organ-dysfunction scores, and coagulation-related var-
iables were also similar in the two study groups at base
line (Table 2).

Twenty-seven patients did not complete the initial

six-hour study period (14 assigned to standard ther-
apy and 13 assigned to early goal-directed therapy),
for the following reasons: discontinuation of aggres-
sive medical treatment (in 5 patients in each group),
discontinuation of aggressive surgical treatment (in
2 patients in each group), a need for immediate sur-
gery (in 4 patients assigned to standard therapy and in
3 assigned to early goal-directed therapy), a need for
interventional urologic, cardiologic, or angiographic
procedures (in 2 patients in each group), and refusal
to continue participation (in 1 patient in each group)
(P=0.99 for all comparisons). There were no signif-
icant differences between the patients who completed

 

Figure 2.

 

 Protocol for Early Goal-Directed Therapy.
CVP denotes central venous pressure, MAP mean arterial pressure, and ScvO
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were also higher (between 85 and 90 mm Hg) than 
the predefined target range of 80 to 85 mm Hg. 
Thus, the target between-group difference was 
well maintained. Whether higher achieved mean 
arterial pressures in the two groups influenced 
the results is impossible to ascertain. However, 
given the pragmatic nature of the trial, these 
data were not recorded as protocol violations. 
In addition, the higher mean arterial pressures 
in the two groups may reflect the reluctance of 
some attending physicians to decrease the vaso-
pressor infusion rate when the mean arterial 

pressure is about 70 mm Hg, as recently re-
ported by Pouk kanen et al.19 In that study, pa-
tients spent more than 75% of the time at a 
mean arterial pressure of more than 70 mm Hg. 
Finally, the generalizability of our trial results 
may be limited because of the frequent use of 
glucocorticoids and activated protein C and 
because of the large number of patients who 
were excluded because of the narrow inclusion 
window.

In conclusion, among patients with septic 
shock, 28-day and 90-day mortality did not dif-
fer significantly between those who were treated 
to reach a target mean arterial pressure of 80 to 
85 mm Hg and those who were treated to reach 
a target of 65 to 70 mm Hg.

Presented in part at the annual meeting of Société de Réanima-
tion de Langue Française, Paris, January 16–18, 2013; the Interna-
tional Symposium on Intensive Care and Emergency Medicine, 
Brussels, March 19–22, 2013; the annual meeting of the European 
Society of Intensive Care Medicine, Paris, October 5–9, 2013; and 
the annual meeting of the German Interdisciplinary Society for 
Intensive and Emergency Medicine, Leipzig, December 4–6, 2013.

Supported by the French Ministry of Health.
Dr. Asfar reports receiving lecture fees from LFB; Dr. Meziani, 

receiving grant support from LFB; Dr. Mira, receiving honoraria 
and travel support from LFB and Eisai and honoraria from 
AstraZeneca; Dr. Weiss, receiving lecture fees from Gore; Dr. 
Gonzalez, receiving travel support from Merck Sharp and 
Dohme and Novartis; and Dr. Mercat, receiving grant support 
from Covidien, Maquet, and General Electric, consulting fees 
from Air Liquide Medical Systems, and fees for serving on a 
steering committee from Faron Pharmaceuticals and being 
named as an inventor on a patent related to methods of evaluat-
ing a patient for positive end-expiratory pressure therapy (US 
12/834,354), which is to be licensed to General Electric. No 
other potential conflict of interest relevant to this article was 
reported.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.
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Figure 3. Kaplan–Meier Curves for Cumulative Survival.

Data for the survival analysis, which was performed in the intention-to treat 
population, were censored at 90 days. There was no significant difference 
in survival between the high-target group and the low-target group (P = 0.57 
at 28 days; P = 0.74 at 90 days).
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IMPORTANCE Vasopressors are commonly administered to intensive care unit (ICU) patients
to raise blood pressure. Balancing risks and benefits of vasopressors is a challenge,
particularly in older patients.

OBJECTIVE To determine whether reducing exposure to vasopressors through permissive
hypotension (mean arterial pressure [MAP] target, 60-65 mm Hg) reduces mortality
at 90 days in ICU patients aged 65 years or older with vasodilatory hypotension.

DESIGN, SETTING, AND PARTICIPANTS A multicenter, pragmatic, randomized clinical trial was
conducted in 65 ICUs in the United Kingdom and included 2600 randomized patients aged
65 years or older with vasodilatory hypotension (assessed by treating clinician). The study
was conducted from July 2017 to March 2019, and follow-up was completed in August 2019.

INTERVENTIONS Patients were randomized 1:1 to vasopressors guided either by MAP target
(60-65 mm Hg, permissive hypotension) (n = 1291) or according to usual care (at the
discretion of treating clinicians) (n = 1307).

MAIN OUTCOME AND MEASURES The primary clinical outcome was all-cause mortality
at 90 days.

RESULTS Of 2600 randomized patients, after removal of those who declined or had
withdrawn consent, 2463 (95%) were included in the analysis of the primary outcome
(mean [SD] age 75 years [7 years]; 1387 [57%] men). Patients randomized to the permissive
hypotension group had lower exposure to vasopressors compared with those in the usual
care group (median duration 33 hours vs 38 hours; difference in medians, –5.0; 95% CI, –7.8
to –2.2 hours; total dose in norepinephrine equivalents median, 17.7 mg vs 26.4 mg; difference
in medians, –8.7 mg; 95% CI, –12.8 to −4.6 mg). At 90 days, 500 of 1221 (41.0%) in the
permissive hypotension compared with 544 of 1242 (43.8%) in the usual care group had died
(absolute risk difference, −2.85%; 95% CI, −6.75 to 1.05; P = .15) (unadjusted relative risk,
0.93; 95% CI, 0.85-1.03). When adjusted for prespecified baseline variables, the odds ratio for
90-day mortality was 0.82 (95% CI, 0.68 to 0.98). Serious adverse events were reported for
79 patients (6.2%) in the permissive care group and 75 patients (5.8%) in the usual care
group. The most common serious adverse events were acute renal failure (41 [3.2%] vs 33
[2.5%]) and supraventricular cardiac arrhythmia (12 [0.9%] vs 13 [1.0%]).

CONCLUSIONS AND RELEVANCE Among patients 65 years or older receiving vasopressors for
vasodilatory hypotension, permissive hypotension compared with usual care did not result in
a statistically significant reduction in mortality at 90 days. However, the confidence interval
around the point estimate for the primary outcome should be considered when interpreting
the clinical importance of the study.
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方法①
Trial Design and Oversight

名称 65 trial

デザイン Open label・多施設・平行群間・無作為化試験

対象施設 英国65の成人/general ICU
（combined ICU/high-dependency units含む）

監修 the Intensive Care National Audit & Research
Centre(ICNARC) 

倫理的配慮
The UK National Institute for Health Reserch(NIHR)が設置した
臨床試験運用委員会/データモニタリング・倫理委員会による

審査・監督を受けた



方法②
Eligible criteria

・65歳以上

・担当医により血管拡張による低血圧と判断されている

・6時間以内に昇圧薬の投与が開始されている

・適切な輸液蘇生が完了している、又は現在行われている

・6時間以上、昇圧薬の投与が継続する見込みがある



方法②
Exclusion criteria

・出血/急性心不全/CABG後血管不全に対する昇圧剤投与

・脳損傷/脊髄損傷に対しての治療中

・間も無く死亡すると見込まれている

・65trialにすでに登録されたことがある



方法③
ランダム化

・各ICUで臨床研究チームがスクリーニング

・組み入れ基準を満たしたらすぐにランダム化を施行

・電話/webを用いた24時間対応での割付
permissive hypotension/usual care群に割付



方法③
Trial intervention

Permissive hypotension群 Usual care群
MAP 60-65mmHgを指標に昇圧薬を
減量/ 中止

Infusion pump/MAP上限アラームを
用いてMAP 60-65を維持できるように
強制した

担当医の裁量で個別化して昇圧剤投与
量を決定

・その他の治療介入に関しては担当医の裁量による

・昇圧剤の選択に関しても担当医の裁量による

・昇圧剤は以下の薬剤
norepinephrine vasopressin terlipressin phenylephrine epinephrine
dopamine metaraminol



方法④
Monitoring of Adherence

Adherence MAP 65mmHg以上の場合
適切に昇圧剤の減量/中止が行われている

Deviation MAP 65mmHg以上を連続3時間以上維持し
昇圧剤の減量/中止が行われていない



方法⑤
Consent Procedure

“reserch without prior consent”
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方法⑥
Outcome Measures

Primary outcome：90日後全死亡率

Secondary outcome：ICU退出時死亡率 急性期病院退院時死亡率
追跡期間中の最長生存期間
ICU滞在中の人工呼吸器・腎補助の使用期間/free期間
ICU・急性期病院滞在期間
90日・1年後の認知機能低下(IQCODE short version)
90日・1年後のQOL(EQ-5D-5L)

EQ-5D-5L日本語版 
■ 移動の程度 
歩き回るのに問題はない  
歩き回るのに少し問題がある  
歩き回るのに中程度の問題がある  
歩き回るのにかなり問題がある  
歩き回ることができない 
 
■ 身の回りの管理 
自分で身体を洗ったり着替えをするのに問題はない 
自分で身体を洗ったり着替えをするのに少し問題がある 
自分で身体を洗ったり着替えをするのに中程度の問題がある  
自分で身体を洗ったり着替えをするのにかなり問題がある  
自分で身体を洗ったり着替えをすることができない   
 
■ ふだんの活動 （例：仕事、勉強、家族･余暇活動） 
ふだんの活動を行うのに問題はない  
ふだんの活動を行うのに少し問題がある  
ふだんの活動を行うのに中程度の問題がある 
ふだんの活動を行うのにかなり問題がある 
ふだんの活動を行うことができない 

■ 痛み╱不快感 
痛みや不快感はない 
少し痛みや不快感がある 
中程度の痛みや不快感がある 
かなりの痛みや不快感がある 
極度の痛みや不快感がある 
 
■不安╱ふさぎ込み 
不安でもふさぎ込んでもいない 
少し不安あるいはふさぎ込んでいる 
中程度に不安あるいはふさぎ込んでいる 
かなり不安あるいはふさぎ込んでいる 
極度に不安あるいはふさぎ込んでいる 
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方法⑦
Data collection

Baseline data/ICU outcome：Case Mix Programme data

Survival data：NHS death registration

Vassopressor dose/MAP：前向きにデータ収集

Cognitive decline/QOL：郵便によるアンケート 電話による追跡調査



方法⑧
Statistical Analysis

・通常ケア群の90日死亡率を35％ 同意撤回/脱落を2.5%と推定

→8%の絶対危険減少を得るのに必要なサンプル数は2802人

→中間解析により90日死亡率29％ 絶対危険減少6%に変更
これにより必要サンプル数も2600人に変更となった

・全患者はITT解析およびper protocol解析が行われた

・P値＜0.05を有意とし、全ての解析は両側検定で施行した



方法⑨
Statistical Analysis

Primary outcome：Fisherの検定

Secondary outcome：非調整t検定/Wilcoxon rank sum test
multilevel linear regression



結果①
・2017/7/3～2019/3/16の間に2600名が登録

・内2名は重複登録により除外

・同意撤回/追跡不能により最終的に
permissive hypotension群 1221名
usual care群 1242名
が解析対象となった

a personal or nominated consultee as soon as appropriate fol-
lowing randomization. Informed consent was obtained from
patients if they regained mental capacity. Data collected up to
refusal or withdrawal of consent were retained. All proce-
dures are provided in the eMethods section in Supplement 2.

Outcome Measures
The primary outcome was all-cause mortality at 90 days after
randomization.

Secondary outcomes were mortality at discharge from ICU
and from the treating acute care hospital; duration of sur-
vival to longest available follow-up; duration of advanced re-
spiratory and renal support during ICU stay; days alive and free
of advanced respiratory support and renal support within first
28 days; duration of ICU and treating acute care hospital stay;
cognitive decline assessed using the Informant Question-
naire on Cognitive Decline in the Elderly (IQCODE, short
version)15 in survivors at 90 days and 1 year; and health-

related quality of life (QOL), assessed using the EuroQoL 5-
dimension 5-level (EQ-5D-5L) questionnaire,16 in survivors, at
90 days and 1 year. IQCODE scores are calculated as the mean
of the scores from the 16 items that range from 1 (much im-
proved) to 5 (much worse). The EQ-5D-5L utility scale ranges
from −0.285 to 1 with lower scores indicating worse health-
related QOL, anchored at 0 (death) and 1 (perfect health). No
studies have been conducted to establish a minimally clini-
cally important difference (MCID) for critically ill patients aged
65 years or older with vasodilatory hypotension on either the
IQCODE or EQ-5D-5L. Adverse events were monitored to ICU
discharge. All definitions are in listed in the eMethods sec-
tion in Supplement 2. The integrated economic evaluation for
the trial will be reported separately.

Data Collection
Patients’ trial data were linked to both Case Mix Programme
data, including baseline data and ICU outcomes, and NHS death

Figure 1. Screening, Randomization, and Follow-up of Patients in the 65 Trial

6484 Met inclusion criteria

4271 Excluded
1808 Started vasopressor >6 h before
1482 Receiving <0.1 μg/kg/min noradrenaline

981 Expected to continue vasopressors >6 h

2 Duplication patients (only first
randomization included in the analysis)

3066 Met exclusion criteriab

330 Eligible did not undergo randomization
122 Needed higher MAP target

30 Treatment limitations on record
20 Refused consent
11 Family member refused consent

5 Enrolled in another study
142 Other reasons

1033 Ongoing treatment for brain injury
776 Vasopressors only for acute ventricular failure
690 Death appeared imminent
496 Vasopressors only for bleeding
131 Ongoing treatment for spinal cord injury

60 Previously enrolled in the 65 trial
32 Vasopressors only for postcardiopulmonary

bypass vasoplegia

2600 Randomized

1291 Randomized to permissive hypotension
1291 Received treatment as randomized

1221 Included in the primary analysis

533 Returned 90-d questionnaire
261 Returned 1-y questionnaire

70 Withdrew or lost to follow-up
8 Requested all trial data be removed

61 Refused retrospective consent
before 90 d 

1 Withdrew consent

1307 Randomized to usual care
1307 Received treatment as randomized

1242 Included in the primary analysis

493 Returned 90-d questionnaire
255 Returned 1-y questionnaire

65 Withdrew or lost to follow-up
7 Requested all trial data be removed

56 Refused retrospective consent
before 90 d 

1 Withdrew consent
1 Lost to follow-up

10 755 Patients ≥65 y with vasodilatory
hypotension and receiving
vasopressors assessed for eligibilitya

a As assessed by the treating clinician.
b Some patients met more than 1

criterion.
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結果②

withdrew consent, and 1 was lost to follow-up by 90 days, leav-
ing 2458 patients. Five patients declined retrospective con-
sent after 90 days and were included in the analysis until that
point. As a result, 2463 patients (1221 permissive hypoten-
sion, 1242 usual care) were included in the analysis of the pri-
mary outcome. Follow-up was completed in August 2019.

The randomized groups were well matched at baseline
(Table 1), except for the proportion of patients dependent on
assistance for daily activities (417 [34.4%] in permissive hy-
potension, 380 [30.9%] in usual care group). Immediately prior
to randomization, the mean MAP was 69.9 mm Hg in the per-
missive hypotension and 71.1 mm Hg in the usual care group.

Table 1. Patient Baseline Characteristics

Characteristic

No./Total (%) of Patients
Permissive Hypotension
(n = 1283)a

Usual Care
(n = 1300)a

Age, median (IQR), y 75.2 (70.4-80.5) 74.8 (70.1-80.8)

Sex

Women 520/1216 (42.8) 547/1239 (44.1)

Men 696/1216 (57.2) 692/1239 (55.8)

Comorbiditiesb

Chronic hypertension 590/1283 (46.0) 597/1299 (46.0)

Atherosclerotic disease 187/1283 (14.6) 189/1299 (14.5)

Chronic heart failure 143/1283 (11.1) 143/1298 (11.0)

Chronic renal replacement therapy at ICU admission 16/1204 (1.3) 18/1224 (1.5)

Daily activities status before admission to acute hospital

No assistance 794/1211 (65.6) 850/1230 (69.1)

Minor or major assistance 409/1211 (33.8) 375/1230 (30.5)

Total assistance with all activities 8/1211 (0.7) 5/1230 (0.4)

Location prior to ICU admission and urgency of surgery

Emergency department and not in hospital 432/1219 (35.4) 420/1239 (33.9)

Operating room

Elective and scheduled surgery 53/1219 (4.3) 60/1239 (4.8)

Emergency and urgent surgery 259/1219 (21.2) 264/1239 (21.3)

Other ICU 14/1219 (1.1) 22/1239 (1.8)

Ward or intermediate care area 461/1219 (37.8) 473/1239 (38.2)

APACHE II score, mean (SD) [No.]c 20.9 (6.5) [1218] 20.6 (6.1) [1239]

ICNARC physiology score, mean (SD) [No.]d, 23.9 (8.8) [1213] 23.5 (8.8) [1239]

ICNARCH-2015 predicted risk of death, median (IQR) [No.]e 0.33 (0.15-0.60) [1213] 0.32 (0.14-0.61) [1239]

Sepsis-3f

No sepsis 263/1216 (21.6) 275/1239 (22.2)

Sepsis (not in shock) 364/1216 (29.9) 369/1239 (29.8)

Septic shock 589/1216 (48.4) 595/1239 (48.0)

Mean arterial pressure at randomization, mm Hgg,

Mean (SD) 69.9 (10.1) 71.1 (11.5)

Median (IQR) [No.] 69 (64-75) [1281] 70 (64-77) [1300]

Vasopressor infusion(s) received at time of randomization

Norepinephrine only 761/1265 (60.2) 766/1280 (59.8)

Metaraminol only 406/1265 (32.1) 409/1280 (32.0)

Phenylephrine only 37/1265 (2.9) 38/1280 (3.0)

Epinephrine only 3/1265 (0.2) 5/1280 (0.4)

Vasopressin only 0/1265 (0.0) 2/1280 (0.2)

Dopamine only 0/1265 (0.0) 1/1280 (0.1)

Other or combination 43/1265 (3.4) 34/1280 (2.7)

Noneg 15/1265 (1.2) 25/1280 (2.0)

Norepinephrine equivalent doseh

<0.1 μg/kg/mini 153/1265 (12.1) 155/1280 (12.1)

≥0.1 μg/kg/min 676/1265 (53.4) 677/1280 (52.9)

Duration of vasopressor infusion prior to randomization,
median (IQR), min [No.]j

186 (102-277) [1247] 186 (104-284) [1262]

Abbreviations: ICU, intensive care
unit; IQR, interquartile range.
a Excludes 15 patients who refused

permission of data use.
b Comorbidities were selected a priori

because they may constitute effect
modifiers.

c The Acute Physiology and Chronic
Health Evaluation (APACHE) II score
(range, 0-71; higher scores indicate
greater severity) was calculated
using physiology readings in the
first 24 hours of ICU admission.23

d The Intensive Care National Audit &
Research Centre (ICNARC) score
(range, 0-100; higher scores indicate
greater severity) was calculated using
physiology readings in the first 24
hours of ICU admission.24

e ICNARCH-2015 predicted risk is
calculated using physiology reading
in the first 24 hours of ICU
admission with age, comorbidities,
dependency, and location before
and reason for admission.

f Sepsis-3 criteria requires evidence
of infection and 2 or more points on
the Sequential Organ Failure
Assessment (SOFA) score, which is
based on data in the first 24 hours
of ICU admission.

g Patients starting vasopressors or
receiving metaraminol or
terlipressin boluses could be
recruited for the protocol’s version
2.0, which specified their starting a
vasopressor infusion at least 1 hour
before randomization.

h Norepinephrine equivalent doses
were calculated according to the
method described in Khanna et al,18

using the conversion factors:
epinephrine μg/kg/min (× 1),
dopamine μg/kg/min (/150),
phenylephrine μg/kg/min (× 0.1)
and vasopressin U min –1 ( × 2.5).

i Both groups had 118 patients
receiving less than 0.1 μg/kg/min of
norepinephrine were eligible for
recruitment prior to the protocol’s
version 2.0, which specified that, for
patients receiving norepinephrine,
then they must fulfill a minimum
dose of 0.1 μg/kg/min at the time of
randomization. A minimum dose was
not required for other vasopressors.
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・permissive hypotension群で
介護を要する患者がやや多かった

・年齢/性別/基礎疾患では両群に差はなし

・ランダム化直後の平均MAPは
premissive hypotension群 69.9mmHg
usual care群 71.1mmHg



結果③

Clinical Management
Patients in the permissive hypotension group had a lower ex-
posure to vasopressors compared with those in the usual care
group—median duration 33 hours compared with 38 hours (dif-
ference, –5.0; 95% CI, –7.8 to –2.2), mean duration, 46.0 hours
compared with 55.9 hours (mean difference, –9.9 hours; 95%
CI, –14.3 to –5.5), and median total dose (norepinephrine equiva-
lent), 17.7 mg compared with 26.4 mg (difference, –8.7 mg; 95%
CI, –12.8 to –4.6 mg) (Table 2; eTable 2 and eFigures 6 and 7 in
Supplement 2). Clinical management diverged immediately af-
ter randomization (eFigure 8 in Supplement 2), and there was
a clear difference in management of vasopressors between the
groups (eFigure 9 in Supplement 2). Mean and peak MAP val-
ues were lower in the permissive hypotension group (Table 2;

and eFigure 10 in Supplement 2). The number of episodes of va-
sopressors were not significantly different between groups, with
86.8% of patients in the permissive hypotension and 86.3% in
the usual care group having a single episode.

Adherence to Protocol
The number of patients with one or more occurrence of non-
adherence was 153 (11.3%) (permissive hypotension group).
Overall, nonadherence represented 6% of the total time receiv-
ing vasopressors. The main reasons for nonadherence were
concerns regarding the patient’s clinical condition (renal, 36;
cardiac, 4; history of chronic hypertension, 2; gastrointesti-
nal, 2; other, 7); and logistical staff-related issues (trial aware-
ness, 54; other clinical priorities, 42; no reason documented, 6).

Table 2. Vasopressor Use After Randomization by Group

Permissive Hypotension
(n = 1261)a

Usual Care
(n = 1276)a

Difference
(95% CI)

Total duration of vasopressors
after randomization,
median (IQR), h

33.0 (15.0 to 56.0) 38.0 (19.0 to 67.0) –5.0 (–7.8 to –2.2)

Vasopressor usage, No. (%)

Norepinephrine 992 (78.7) 997 (78.1) 0.9 (−2.3 to 4.1)

Metaraminol 395 (31.3) 418 (32.8) −1.3 (−4.9 to 2.4)

Vasopressin 123 (9.8) 126 (9.9) −0.1 (−2.4 to 2.3)

Epinephrine 40 (3.2) 42 (3.3) −0.1 (−1.5 to 1.3)

Phenylephrine 32 (2.5) 33 (2.6) −0.0 (−1.3 to 1.2)

Terlipressin 10 (0.8) 14 (1.1) −0.3 (−1.1 to 0.5)

Dopamine 1 (0.1) 2 (0.2) −0.1 (−0.3 to 0.2)

Norepinephrine equivalentsb

Total dose, mg

Median (IQR) [No.] 17.7 (5.8 to 47.2) [1008] 26.4 (8.9 to 65.6) [1021] −8.7 (−12.8 to −4.6)

Mean dose rate, μg kg−1 min−1

Median (IQR) 0.12 (0.06 to 0.23) 0.15 (0.08 to 0.26) −0.03 (−0.04 to −0.02)

Highest dose rate, μg kg−1 min−1

Median (IQR) 0.26 (0.13 to 0.57) 0.32 (0.16 to 0.63) −0.06 (−0.09 to −0.02)

Metaraminolb

Total dose, mg

Median (IQR) [No.] 22.0 (9.3 to 60.0) [395] 35.0 (12.7 to 79.8) [420] −13.0 (−19.5 to −6.5)

Mean dose rate, mg h−1

Median (IQR) 2.35 (1.44 to 4.25) 2.83 (1.95 to 4.88) −0.48 (−0.78 to −0.18)

Highest dose rate, mg h−1

Median (IQR) 4.00 (3.00 to 6.50) 5.00 (3.50 to 7.00) −1.00 (−1.48 to −0.52)

Terlipressin

Total dose, U

Median (IQR) [No.] 2.5 (1.0 to 10.8) [10] 3.3 (1.0 to 6.0) [14] −0.8 (−8.5 to 6.9)

Time receiving vasopressor
with recorded MAP

≤65 mm Hgc

Median (IQR) h 12 (5 to 25) 6 (2 to 13)

>65 mm Hgc

Median (IQR) h 12 (5 to 25) 27 (13 to 49)

Mean MAP while receiving
vasopressors, mm Hgd

Median (IQR) [No.] 66.7 (64.5 to 69.8) [1247] 72.6 (69.4 to 76.5) [1267] −5.9 (−6.4 to −5.5)

Peak MAP while receiving
vasopressors, mm Hgd

Median (IQR) 83.0 (75.0 to 92.0) 92.0 (85.0 to 100.0) −9.0 (−10.4 to −7.6)

Abbreviations: IQR, interquartile
range; MAP, mean arterial pressure.
a Total number of patients with

treatment data recorded until
completion of the first treatment
episode. In the permissive
hypotension group, the proportions
of the way in which the first episode
ended were 72.8% were free of
vasopressors for 24 continuous
hours, 11.0% were discharged from
ICU prior to being free of
vasopressors for 24 continuous
hours, and 16.2% died while
receiving vasopressors. In the usual
care group, the same proportions
were 69.0%, 12.3%, and 18.7%,
respectively.

b See eFigure 6 in Supplement 2.
c See eFigure 9 in Supplement 2.
d See eFigures 8 and 10 in

Supplement 2.
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・平均昇圧剤使用時間は
permissive hypotension群 33時間
usual care群 38時間

・総昇圧剤使用量（NAD等量に変換）は
permissive hypotension群 17.7mg
usual care群 26.4mg

・平均MAPは
permissive hypotension群 66.7mmHg
usual care群 72.6mmHg

・non-adherenceが153件発生
→昇圧剤使用時間の6%に相当
→主な理由は患者の状態とスタッフ関連の問題



結果④

・生存期間に関しても両群に有意差は認めなかった

・90日死亡率に両群で有意差を認めず

Targeting a lower MAP in the permissive hypotension group did
not significantly increase the number of hours with MAP val-
ues lower than 60 mm Hg (eFigure 9 in Supplement 2).

Cointerventions
During the first episode of vasopressors, there was no clinically
important difference in fluid balance, urine output, or the use
of pure inotropes. Corticosteroids were administered to 31.6%
of patients in the permissive hypotension and 33.9% in the usual
care group (eFigure 11 and eTables 3 and 4 in Supplement 2).

Effectiveness
At 90 days, there was no statistically significant difference in
all-cause mortality, with 500 deaths (41.0%) among of 1221 pa-
tients in the permissive hypotension group compared with 544
(43.8%) among 1242 patients in the usual care group (abso-

lute risk difference, −2.85%, 95% CI, −6.75 to 1.05; P = .15).
When adjusted for prespecified baseline variables, the odds
ratio for 90-day mortality was 0.82 (95% CI, 0.68 to 0.98) com-
pared with an unadjusted odds ratio of 0.89 (95% CI, 0.76 to
1.04) (Table 3). For each baseline variable that was used in the
adjusted analysis, data were missing for fewer than 0.1% of pa-
tients (eTable 1 in Supplement 2). Best- and worst-case sensi-
tivity analyses yielded unadjusted odds ratios of 0.74 (95% CI,
0.63 to 0.87) and 1.08 (0.93 to 1.27), respectively. Adherence-
adjusted analysis did not alter the primary results (eTable 5 in
Supplement 2).

Mortality at ICU and treating acute care hospital dis-
charge were not significantly different, and there was no sig-
nificant difference in time to death between groups (adjusted
hazard ratio, 0.94; 95% CI, 0.84 to 1.05; Figure 2). The mean
duration of ICU and treating acute care hospital stay and

Table 3. Primary and Secondary Mortality Outcomes

Outcome

No./Total (%) Unadjusted
Absolute Difference P Value

Unadjusted Relative
Difference (95% CI)

Adjusted Difference
(95% CI)aIntervention Group Usual Care Group

Primary Outcome

90-d mortality 500/1221 (41.0) 544/1242 (43.8) −2.85 (−6.75 to 1.05) .15

Relative risk 0.93 (0.85 to 1.03) 0.92 (0.83 to 1.01)b

Odds ratio 0.89 (0.76 to 1.04) 0.82 (0.68 to 0.98)

Secondary Outcomes

Discharge mortality

ICU 362/1212 (29.9) 380/1237 (30.7) −0.85 (−4.49 to 2.79) .66

Relative risk 0.97 (0.86 to 1.10) 0.95 (0.78 to 1.17)b

Odds ratio 0.96 (0.81 to 1.14) 0.90 (0.73 to 1.10)

Acute hospital 484/1232 (39.3) 519/1250 (41.5) −2.23 (−6.09 to 1.63) .27

Relative risk 0.95 (0.86 to 1.04) 0.94 (0.85 to 1.03)b

Odds ratio 0.91 (0.78 to 1.07) 0.86 (0.71 to 1.03)

Abbreviation: ICU, intensive care unit.
a Adjusted for age, sex, comorbidities, prior dependency, vasopressor infusions

received at randomization, duration of vasopressor infusion prior to
randomization, location prior to admission to ICU and urgency of surgery,

Intensive Care National Audit & Research Centre (ICNARC) physiology score,
Sepsis-3, and random effect of site. For comparison, the unadjusted OR for the
primary outcome is 0.89 (95% CI, 0.76-1.04).

b Post hoc analysis.

Figure 2. Kaplan-Meier Survival Curves
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All randomized patients are included
when calculating survival, excluding
8 patients in the permissive
hypotension group and 7 in the usual
care group who did not consent to
the trial and refused permission for
data use. Other surviving patients
were censored at the last known date
alive or at date of withdrawal or
refusal of consent (from whom trial
consent was not obtained). The
median follow-up time (using the
reverse Kaplan-Meier method) was
14.3 months (interquartile range
[IQR], 8.8-19.3) for the permissive
hypotension group and 14.2 months
(IQR, 8.5-19.4) for the usual care
group. HR indicates hazard ratio.
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Targeting a lower MAP in the permissive hypotension group did
not significantly increase the number of hours with MAP val-
ues lower than 60 mm Hg (eFigure 9 in Supplement 2).

Cointerventions
During the first episode of vasopressors, there was no clinically
important difference in fluid balance, urine output, or the use
of pure inotropes. Corticosteroids were administered to 31.6%
of patients in the permissive hypotension and 33.9% in the usual
care group (eFigure 11 and eTables 3 and 4 in Supplement 2).

Effectiveness
At 90 days, there was no statistically significant difference in
all-cause mortality, with 500 deaths (41.0%) among of 1221 pa-
tients in the permissive hypotension group compared with 544
(43.8%) among 1242 patients in the usual care group (abso-

lute risk difference, −2.85%, 95% CI, −6.75 to 1.05; P = .15).
When adjusted for prespecified baseline variables, the odds
ratio for 90-day mortality was 0.82 (95% CI, 0.68 to 0.98) com-
pared with an unadjusted odds ratio of 0.89 (95% CI, 0.76 to
1.04) (Table 3). For each baseline variable that was used in the
adjusted analysis, data were missing for fewer than 0.1% of pa-
tients (eTable 1 in Supplement 2). Best- and worst-case sensi-
tivity analyses yielded unadjusted odds ratios of 0.74 (95% CI,
0.63 to 0.87) and 1.08 (0.93 to 1.27), respectively. Adherence-
adjusted analysis did not alter the primary results (eTable 5 in
Supplement 2).

Mortality at ICU and treating acute care hospital dis-
charge were not significantly different, and there was no sig-
nificant difference in time to death between groups (adjusted
hazard ratio, 0.94; 95% CI, 0.84 to 1.05; Figure 2). The mean
duration of ICU and treating acute care hospital stay and

Table 3. Primary and Secondary Mortality Outcomes

Outcome

No./Total (%) Unadjusted
Absolute Difference P Value

Unadjusted Relative
Difference (95% CI)

Adjusted Difference
(95% CI)aIntervention Group Usual Care Group

Primary Outcome

90-d mortality 500/1221 (41.0) 544/1242 (43.8) −2.85 (−6.75 to 1.05) .15

Relative risk 0.93 (0.85 to 1.03) 0.92 (0.83 to 1.01)b

Odds ratio 0.89 (0.76 to 1.04) 0.82 (0.68 to 0.98)

Secondary Outcomes

Discharge mortality

ICU 362/1212 (29.9) 380/1237 (30.7) −0.85 (−4.49 to 2.79) .66

Relative risk 0.97 (0.86 to 1.10) 0.95 (0.78 to 1.17)b

Odds ratio 0.96 (0.81 to 1.14) 0.90 (0.73 to 1.10)

Acute hospital 484/1232 (39.3) 519/1250 (41.5) −2.23 (−6.09 to 1.63) .27

Relative risk 0.95 (0.86 to 1.04) 0.94 (0.85 to 1.03)b

Odds ratio 0.91 (0.78 to 1.07) 0.86 (0.71 to 1.03)

Abbreviation: ICU, intensive care unit.
a Adjusted for age, sex, comorbidities, prior dependency, vasopressor infusions

received at randomization, duration of vasopressor infusion prior to
randomization, location prior to admission to ICU and urgency of surgery,

Intensive Care National Audit & Research Centre (ICNARC) physiology score,
Sepsis-3, and random effect of site. For comparison, the unadjusted OR for the
primary outcome is 0.89 (95% CI, 0.76-1.04).

b Post hoc analysis.

Figure 2. Kaplan-Meier Survival Curves
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All randomized patients are included
when calculating survival, excluding
8 patients in the permissive
hypotension group and 7 in the usual
care group who did not consent to
the trial and refused permission for
data use. Other surviving patients
were censored at the last known date
alive or at date of withdrawal or
refusal of consent (from whom trial
consent was not obtained). The
median follow-up time (using the
reverse Kaplan-Meier method) was
14.3 months (interquartile range
[IQR], 8.8-19.3) for the permissive
hypotension group and 14.2 months
(IQR, 8.5-19.4) for the usual care
group. HR indicates hazard ratio.
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・ICU/院内死亡率に両群で有意差を認めず

Primary outcome



結果⑤

・重篤な有害事象の件数は
permissive hypotension群 79例
usual care群 75例

・高度な呼吸サポート/腎補助/ICU滞在期間
入院期間/認知機能低下/QOLに関しても
両群で優位差は認めなかった

※高度な呼吸サポート：人工呼吸器管理 ECMO管理
マスクやフード型BPAP/CPAP HFNCは含まない

duration and days alive and free from advanced respiratory and
renal support to day 28 were not significantly different be-
tween groups. Cognitive decline (IQCODE) and health-
related QOL (EQ-5D-5L) scores also were not significantly dif-
ferent between groups at 90 days or at 1 year (Table 4; and
eFigure 12 and eTables 6 and 7 in Supplement 2).

The number of serious adverse events was not signifi-
cantly different between groups with 79 patients (6.2%) hav-
ing a serious adverse event in the permissive hypotension com-
pared to 75 (5.8%) in the usual care group (Table 4 and eTable 8
in Supplement 2). The most commonly reported serious ad-
verse events were severe acute renal failure (permissive hy-

potension, 41; usual care, 33), supraventricular cardiac ar-
rhythmia (permissive hypotension, 12; usual care, 13),
ventricular cardiac arrhythmia (permissive hypotension, 12;
usual care, 5), myocardial injury (permissive hypotension, 8;
usual care, 12), mesenteric ischemia (permissive hypoten-
sion, 8; usual care, 12), and cardiac arrest (permissive hypo-
tension, 11; usual care, 10).

The tests for interaction were not statistically significant for
the subgroups defined by age, chronic heart failure, atheroscle-
rotic disease, predicted risk of death, sepsis status, or vasopres-
sor dose (Figure 3). However, for the chronic hypertension sub-
group, the difference in 90-day mortality observed between the

Table 4. Secondary Outcomes

Intervention Group Usual Care
Unadjusted
Absolute Difference P Value

Adjusted Mean Difference
(95% CI)

Advanced Respiratory Supporta

Receipt, No./total (%) 708/1218 (58.1) 691/1239 (55.8)

Duration among those
receiving support,
median (IQR), d

4 (2 to 10) 4 (2 to 10) 0.0 (-0.7 to 0.7) .64

Duration among all patients,
mean (SD), d

4.5 (8.3) 4.8 (10.0) −0.3 (−1.1 to 0.4) .40 −0.3 (−1.0 to 0.4)

Days alive and free of advanced
respiratory support to day 28,
mean (SD)

15.7 (12.8) 15.1 (13.0) 0.6 (−0.4 to 1.7) .26 0.9 (0.0 to 1.8)

Renal Supportb

Receipt, No./total (%) 302/1218 (24.8) 306/1239 (24.7)

Duration among those receiving
support, median (IQR), d

4 (2 to 7) 4 (2 to 8) 0.0 (-1.1 to 1.1) .93

Duration among all patients,
mean (SD), d

1.4 (3.6) 1.5 (4.1) −0.1 (−0.4 to 0.2) .47 −0.2 (−0.4 to 0.1)

Days alive and free of renal
support to day 28, mean (SD)

17.4 (13.2) 16.7 (13.4) 0.6 (−0.4 to 1.7) .25 0.9 (0.0 to 1.9)

Duration of ICU Stay, Median (IQR) [No. of Patients], d

Survivors 5.2 (2.9 to 10.5) [850] 5.4 (3.0 to 9.9) [865] −0.2 (−0.7 to 0.3) .61

Nonsurvivors 3.2 (0.9 to 8.1) [632] 2.7 (0.9 to 8.7) [380] 0.5 (−0.4 to 1.4) .97

Duration of Acute Hospital Stay, Median (IQR) [No. of Patients], d

Survivors 18 (10 to 34) [732] 18 (10 to 36) [721] 0 (−2.1 to 2.1) .27

Nonsurvivors 6 (1 to 15) [484] 5 (1 to 14.5) [519] 1 (−0.8 to 2.8) .92

Cognitive Decline (IQCODE Score) Among Survivors, Mean (SD) [No. of Patients]c

At 90 d 2.97 (0.72) [497] 2.99 (0.76) [458] −0.01 (−0.09 to 0.07) .80 −0.01 (−0.09 to 0.07)

At 1 y 2.93 (0.81) [254] 2.80 (0.96) [247] 0.13 (−0.00 to 0.25) .05 0.12 (−0.00 to 0.25)

Health-Related QOL (EQ-5D-5L Utility Score) Among Survivors, Mean (SD) [No. of Patients]d

At 90 d 0.677 (0.274) [504] 0.683 (0.272) [464] −0.006 (−0.038 to 0.026) .71 −0.000 (−0.031 to 0.031)

At 1 y 0.706 (0.264) [253] 0.716 (0.245) [241] −0.010 (−0.050 to 0.030) .62 −0.011 (−0.050 to 0.028)

Safety Monitoring, No/Total (%)

Any serious adverse evente 79/1283 (6.2) 75/1300 (5.8)

Abbreviations: EQ-5D-5L, European quality of life-5 dimensions 5-level
questionnaire; ICU, intensive care unit; IQCODE, Informant Questionnaire on
Cognitive Decline in the Elderly; IQR, interquartile range.
a Defined as receiving 1 or more of the following: invasive mechanical

ventilatory support applied via a translaryngeal tube or applied via a
tracheostomy; BPAP (bilevel positive airway pressure) applied via a
translaryngeal tracheal tube or via a tracheostomy; CPAP (continuous positive
airway pressure) via a translaryngeal tracheal tube; extracorporeal respiratory
support. Mask or hood CPAP or BPAP and high–flow nasal canula are not
considered advanced respiratory support.

b Either receiving acute renal replacement therapy (eg, hemodialysis,
hemofiltration etc) or renal replacement therapy for chronic renal failure.

c Cognitive decline scores on the IQCODE are calculated as the mean of the

scores on the 16 items and range from 1 (much improved) to 5 (much worse).
No studies have been conducted to establish a minimum clinical important
difference (MCID) for critically ill patients aged 65 years or older with
vasodilatory hypotension. Patients without completed IQCODE data had
missing data imputed.

d Utility scale ranges from −0.285 to 1 with lower scores indicating worse
health-related QOL. The scale is anchored at 0 (death) and 1 (perfect health).
Health utilities were assigned using the EQ-5D-5L value set for England.25 No
studies have been conducted to establish an MCID for critically ill patients
aged 65 years or older with vasodilatory hypotension. Patients without
completed EQ-5D-5L data had missing data imputed.

e See the Methods section for the most serious adverse events.
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Permissive hypotension群 Usual care群

腎不全 41 33

上室性不整脈 12 13

心室性不整脈 12 5

心筋障害 8 12

腸管虚血 8 12

心肺停止 11 10

Secondary outcome



結果⑤
・Sub解析：

年齢/慢性心不全/動脈硬化性疾患
予測死亡率/Sepsis-3/Infusion at randomization
によるサブグループ解析でも両群で有意差は認めず

慢性高血圧を有する群では
permissive hypotension群で優位に死亡率低下

permissive hypotension (38.2%) and usual care group (44.3%)
was more pronounced (adjusted odds ratio, 0.67; 95% CI, 0.49-
0.85) than for patients without chronic hypertension (43.3% vs
43.4%; adjusted odds ratio, 0.97; 95% CI, 0.73-1.21; test of in-
teraction, P = .047, not adjusted for multiple testing). Second-
ary outcomes for patients with and without chronic hyperten-
sion are detailed in eTable 9 in Supplement 2.

Post Hoc Analyses
Adjustment of the primary outcome model for the effect of site
(only) resulted in an absolute risk difference of −2.82% (95%

CI, −7.00 to 1.36), consistent with the primary effect esti-
mate. In addition to the prespecified subgroup analyses of the
primary outcome (adjusted odds ratios), adjusted relative risks
were also calculated. The relative risks for 90-day mortality
were consistent with the odds ratios. In patients with chronic
hypertension, the adjusted relative risk was 0.84 (95% CI, 0.71
to 0.99) and in patients without chronic hypertension, the ad-
justed Sepsis-3 was 0.98 (95% CI, 0.88 to 1.11); test of interac-
tion, P = .12, not adjusted for multiple testing (Figure 3). Mor-
tality at 28 and 60 days can also be found in eTable 10 in
Supplement 2.

Figure 3. Subgroup Analyses of the Primary Outcome

P Value for
Interactionc

P Value for
Interactionb

Favors
Permissive

Hypotension

Favors
Usual
Care

810.1
Odds Ratio (95% CI)

90-d Mortality, No./Total (%)
Permissive
Hypotension Usual CareSubgroup

Age (quintiles), y

Post Hoc
Analysis Relative
Risk (95% CI)a

Planned Analysis
Odds Ratio
(95% CI)a

108/289 (37.4) 124/304 (40.8)65-69d 0.93 (0.78-1.13) 0.87 (0.60-1.27)
62/194 (32.0) 70/224 (31.3)70-72 1.06 (0.83-1.35) 1.13 (0.71-1.81)

Chronic hypertension
286/661 (43.3) 291/671 (43.4)No 0.98 (0.88-1.11) 0.97 (0.76-1.24)
214/560 (38.2) 253/571 (44.3)Yes 0.84 (0.71-0.99) 0.67 (0.51-0.88)

Chronic heart failure
431/1085 (39.7) 467/1104 (42.3)No 0.92 (0.83-1.02) 0.82 (0.68-1.00)
69/136 (50.7) 77/137 (56.2)Yes 0.88 (0.72-1.08) 0.77 (0.45-1.31)

Atherosclerotic disease
424/1047 (40.5) 458/1062 (43.1)No 0.90 (0.82-1.00) 0.79 (0.65-0.96)
76/174 (43.7) 86/180 (47.8)Yes 0.99 (0.82-1.21) 1.00 (0.62-1.60)

Predicted risk of death (quintiles)
33/238 (13.9) 34/252 (13.5)<0.11 1.01 (0.67-1.53) 0.99 (0.59-1.68)
55/240 (22.9) 63/250 (25.2)0.11-0.24 0.90 (0.69-1.18) 0.86 (0.56-1.31)
79/234 (33.8) 114/257 (44.4)0.24-0.42 0.76 (0.60-0.97) 0.63 (0.43-0.92)

Sepsis-3
124/263 (47.1) 117/275 (42.5)No sepsis 1.04 (0.85-1.26) 1.15 (0.77-1.71)
112/364 (30.8) 138/368 (37.5)Sepsis 0.77 (0.63-0.95) 0.62 (0.44-0.86)
262/589 (44.5) 289/595 (48.6)Septic shock 0.94 (0.84-1.04) 0.83 (0.64-1.08)

Infusion at randomizationg

Norepinephrine, μg/kg/min
7/15 (46.7) 9/22 (40.9)None 1.20 (0.70-2.05) 1.61 (0.35-7.54)

131/385 (34.0) 139/387 (35.9)Metaraminol 0.89 (0.73-1.09) 0.80 (0.57-1.11)
5/15 (33.3) 8/13 (61.5)Other/combination 0.61 (0.28-1.31) 0.20 (0.03-1.25)

44/142 (31.0) 57/148 (38.5)<0.1 0.77 (0.57-1.03) 0.63 (0.36-1.09)
308/648 (47.5) 324/653 (49.6)≥0.1 0.96 (0.86-1.06) 0.88 (0.69-1.13)

135/259 (52.1) 124/231 (53.7)0.42-0.68 1.00 (0.84-1.19) 0.99 (0.69-1.43)
195/242 (80.6) 209/248 (84.3)>0.68 0.94 (0.87-1.02) 0.75 (0.47-1.21)

127/304 (41.8) 121/274 (44.2)73-77 0.89 (0.73-1.08) 0.76 (0.52-1.11)
115/243 (47.3) 111/219 (50.7)78-82 0.90 (0.77-1.06) 0.72 (0.48-1.10)
88/191 (46.1) 118/221 (53.4)>82 0.84 (0.69-1.02) 0.66 (0.43-1.01)

.13

.12

.69

.34

.88

.07

.45

.047

.81

.38

.69f

.06

.36

.11e

a Adjusted for age, sex, comorbidities, prior dependency, vasopressor infusions
received at randomization, duration of vasopressor infusion prior to
randomization, location prior to admission to intensive care unit (ICU) or
urgency of surgery, Intensive Care National Audit & Research Centre
physiology score, Sepsis-3, and random effect of site.

b P value for test of interactions of risk ratio in adjusted generalized estimating
equation (GEE) Poisson regression model.

c P value for test of interactions in the odds ratio (OR) in adjusted multilevel
logistic regression model.

d Three patients in the usual care group were identified after randomization to
be younger than 65 years and are included in this subgroup.

e Test of continuous linear interaction with age: adjusted OR, 0.82 (95% CI,
0.69-0.99) at age 75 years (mean value), interaction OR, 0.90 (95% CI,
0.78-1.02) per 5-year increase in age.

f Test of continuous linear interaction with predicted log odds of acute hospital
mortality: adjusted OR, 0.82 (95% CI, 0.68 to 0.99) at predicted log odds of
–0.64 (mean value) (predicted risk of 35%), interaction OR, 0.97 (95% CI,
0.84-1.12) per increase of 1 in predicted log odds.

g Norepinephrine equivalent doses were calculated according to the method
described in Khanna et al,18 using the following conversion factors:
epinephrine μg/kg/min (× 1), dopamine μg/kg/min (/150), phenylephrine
μg/kg/min (× 0.1), and vasopressin U min –1 ( × 2.5).
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考察①

・本研究では65歳以上の昇圧剤投与を要する血管拡張性ショックの
患者を対象に、permissive hypotensionは通常のケアと比較した
が、90日死亡率の有意な低下は見られなかった。

・90日死亡率の絶対危険減少は2.9%(95%信頼区間 -6.8%～+1.1%)



考察②
本研究の強みとして…
1)英国全土のNHS hospitalにおいて65のICUで対象患者を集めたこと。

2)研究の立ち上げが迅速であり21ヶ月で2600人の患者を登録し24時間体制で登録は行
われた。ベッドサイドのナースによる簡潔な介入のみで通常臨床の中に組み込むことが
可能であった。”research without prior consent”を取り入れた。英国の臨床研究の発
展に寄与できた。

3)患者にとって重要な認知機能低下/QOLを研究の中で評価していること。

4)対照群において患者に有害な事象を増やす可能性が少ないこと。

5)介入より大きな利益を受けると思われる、高齢者を多く登録できたこと。

6)注意深い感度分析が行われたこと。



考察③
・高齢者におけるpermissive hypotensionにより昇圧剤投与を減量することは
有害事象を増やさず、むしろ利益がある可能性が示唆された。

・専門家により複数の指標を参考に昇圧剤投与量を変更する手法(usual care)は
MAPという一つだけの指標により昇圧剤投与量を最小限にする手法
(permissive hypotension)よりも優れているとは言えない。

・permissive hypotensionに伴う有害事象は少なく昇圧剤投与量は減量できる
ことが示唆されたが、本研究は非劣勢試験としてデザインされていないため
解釈には注意が必要である。



考察④
・SEPSISPAM trialとは異なり、高血圧患者においてpermissive hypotensionを用いても
腎代替療法の使用は増加しなかった。また慢性高血圧を有する患者では、
むしろpermissive hypotensionによる利益が大きかった
→高血圧患者においてもpermissive hypotensionは有用である可能性が示唆された。

・慢性高血圧と診断されている患者でも普段の血圧は様々であること
高血圧と診断されていない患者でも未診断の高度高血圧である可能性があること
慢性高血圧患者は、昇圧剤による有害事象につながるその他の疾患リスクも抱えている事が多い
→更なる研究が必要



Limitation
・盲検化が行われていない
→中央割付 グループ割付を隠すようにした
観察者バイアスを避けるためprimary outcomeを使用

・usual care群で90日死亡率が予測よりも高かった

・同意を得られない/撤回した患者がサンプルサイズ計算時の予想よりも僅かに多かった

・定性的なデータは収集されていない

Impact of Permissive Hypotension on End-
organ Damage in the Elderly (OVATION-65)

M 00 - 0 -
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Conclusion

65歳以上の血管拡張性ショックに対して
昇圧剤投与を必要とする患者において、

permissive hypotensionは通常ケアと比較して
90日死亡率に有意な減少は見られなかった



私見
• 非盲検であるのがlimitationだが、昇圧剤使用量は介入群で減量できており、患者
数も最大の研究であり、内的妥当性は高い

• permissive hypotension群でも平均MAP 66.7mmHgとMAP>65の状態
→permissive hypotensionの有効性というよりは
普段のカテコラミン減量の重要性を示唆したstudyに見える

• MAP目標は65mmHgを基本として変更はしなくて良さそうだが、患者によっては
昇圧薬減量・中止のため60mmHgへ目標を変更してもいいかも

• 特に慢性高血圧の患者に高い目標にすることはしなくて良さそうである



COVID-19マネージメントについてのSSCGでは
今回の65 trialを参考に

MAP目標を60-65mmHgとすることを推奨


