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Visual Abstract
IMPORTANCE Tracheal intubation is recommended for coma patients and those with severe [ Editorial page 2253
brain injury, but its use in patients with decreased levels of consciousness from acute

poisoning is uncertain. Supplemental content

OBJECTIVE To determine the effect of intubation withholding vs routine practice on clinical
outcomes of comatose patients with acute poisoning and a Glasgow Coma Scale score
less than 9.

DESIGN, SETTING, AND PARTICIPANTS This was a multicenter, randomized trial conducted in
20 emergency departments and 1intensive care unit (ICU) that included comatose patients
with suspected acute poisoning and a Glasgow Coma Scale score less than 9 in France
between May 16, 2021, and April 12, 2023, and followed up until May 12, 2023.

INTERVENTION Patients were randomized to undergo conservative airway strategy of
intubation withholding vs routine practice.

MAIN OUTCOMES AND MEASURES The primary outcome was a hierarchical composite end
point of in-hospital death, length of ICU stay, and length of hospital stay. Key secondary
outcomes included adverse events resulting from intubation as well as pneumonia
within 48 hours.

RESULTS Among the 225 included patients (mean age, 33 years; 38% female), 116 were in the
intervention group and 109 in the control group, with respective proportions of intubations
of 16% and 58%. No patients died during the in-hospital stay. There was a significant clinical
benefit for the primary end point in the intervention group, with a win ratio of 1.85 (95% Cl,
1.33t0 2.58). In the intervention group, there was a lower proportion with any adverse event
(6% vs 14.7%; absolute risk difference, 8.6% [95% Cl, -16.6% to —0.7%]) compared with the
control group, and pneumonia occurred in 8 (6.9%) and 16 (14.7%) patients, respectively
(absolute risk difference, =7.8% [95% Cl, -15.9% to 0.3%)]).

CONCLUSIONS AND RELEVANCE Among comatose patients with suspected acute poisoning,
a conservative strategy of withholding intubation was associated with a greater clinical benefit
for the composite end point of in-hospital death, length of ICU stay, and length of hospital stay.
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atients with a decreased level of consciousness may be at
risk of aspiration, which can lead to several complications
including respiratory distress, pneumonitis, and pneumo-
nia. Acute poisoning caused by alcohol, drugs, or medication is
a common nontraumatic reason for a decreased level of con-
sciousness and is often associated with a high rate of intubation."?
In contrast with trauma patients, the decision to intubate
apatient with suspected acute poisoning, coma, and Glasgow
Coma Scale (GCS) score less than 9 is debated.?> It is esti-
mated that more than 20 000 patients with acute poisoning
are intubated each year in the US alone.® The expected ben-
efit in these patients is to limit the aspiration of stomach con-
tents and subsequent pneumonia. Yet these events are also the
main complications from intubation itself. The additional risks
of intubation include hemodynamic instability, hypoxia, dif-
ficult intubation, and dental injury.” Despite these trade-offs,
there is no study with a high level of evidence to guide the de-
cision to intubate or not among comatose patients with acute
poisoning. Prior observational studies have suggested that early
intubation may reduce the risk of aspiration, whereas other
work found no difference in the risk of aspiration or death.8'?
To address this knowledge gap, the Non-invasive Airway
Management of Comatose Poisoned Emergency Patients (NICO)
randomized clinical trial tested whether a strategy of with-
holding intubation in patients with coma due to acute poison-
ing would improve outcomes compared with routine prac-
tice in which the decision of intubation is left to the discretion
of the physician.

Methods

Trial Design and Oversight

This was a multicenter, unblinded, randomized, parallel-
group trial in which a strategy of withholding tracheal intu-
bation in comatose patients with acute poisoning was com-
pared with that of routine practice. The trial was initiated
by the investigators and approved by the institutional re-
view board Comité de Protection des Personnes Ouest VI,
Brest, France (2020-A36-33) and the Commission Nationale
Informatique et Liberté (DR-2020-279). Due to the decreased
level of consciousness, the requirement for informed con-
sent before enrollment was waived. Written consent of the
next of kin was sought when available according to French
law and delayed written informed consent was obtained as
soon as the patient’s state allowed it. The trial was conducted
in accordance with the principles of the Declaration of
Helsinki and Good Clinical Practice guidelines, registered at
ClinicalTrials.gov (NCT04653597) before initiation, and was
overseen by an independent data and safety monitoring board.
The trial protocol and statistical analysis plan are available in
Supplement 1 and Supplement 2, respectively. Data collected
on sites were monitored by clinical research personnel who
were independent of the clinical team.

Trial Sites and Patient Population
The trial was conducted at 21 sites, including 20 emergency
departments (ED) and 1 intensive care unit (ICU) in France.
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Key Points

Question In patients with suspected poisoning and Glasgow
Coma Scale score less than 9, is a conservative airway strategy of
withholding intubation associated with a reduction of death,
intensive care unit length of stay, and hospital length of stay
compared with routine practice?

Findings In this multicenter, randomized clinical trial that included
225 patients, a strategy of withholding intubation was associated
with a significant clinical benefit for the primary end point in the
intervention group, with a win ratio of 1.85 and a reduced adverse
event risk rate (6% vs 14.7%; absolute risk difference, 8.6%)
compared with the control group.

Meaning Among comatose patients with suspected acute
poisoning, a conservative strategy of withholding intubation was
associated with a greater clinical benefit for the composite end
point of in-hospital death, length of intensive care unit stay, and
length of hospital stay.

Among the 20 EDs, 4 included patients recruited in the hos-
pital only and 16 included patients recruited both in hospital
and prehospital emergency medical system with an emer-
gency physician present at the scene. Adult patients (age =18
years) with a clinical suspicion of acute poisoning and a de-
creased level of consciousness with a GCS score less than 9
(assessed by the treating physician) were eligible. Patients were
excluded if they were known to be pregnant, were incarcer-
ated or involuntarily detained, or had an immediate need for
tracheal intubation (defined by signs of respiratory distress,
clinical suspicion of any brain injury, seizure, or shock). Pa-
tients were also excluded if there was a suspicion of cardio-
tropic drug poisoning (B-blockers, calcium-channel inhibi-
tors, or angiotensin-converting enzyme inhibitors), or if there
was intoxication with a single toxic substance that could be re-
versed (opioids and benzodiazepines). Details of the trial sites
and a complete list of the inclusion and exclusion criteria are
provided in Supplement 1.

Randomization and Intervention

Patients were randomly assigned in a 1:1 ratio to the control
or the intervention group. Randomization was stratified by hos-
pital and block balanced. The width of the blocks was not com-
municated to the investigators. Because patients may have
been randomized in the emergency ambulance in which ac-
cess to internet is limited, the randomization process used
sealed envelopes. Within each hospital, envelopes were dis-
tributed between the ED and the different emergency medi-
cal services ambulances. In the intervention group, intuba-
tion was withheld unless an emergency intubation criterion
was met. These included seizure, respiratory distress (de-
fined by a peripheral oxygen saturation as measured by pulse
oximetry <90% that persisted after nasal cannula oxygen
therapy), vomiting, and shock (defined by a systolic blood pres-
sure <90 mm Hg that persisted after 1 L of crystalloid fluid re-
suscitation). In the control group, the decision to intubate was
left at the discretion of the treating emergency physician. In
the subsequent 4 hours, or up to when the patient had recov-
ered a sufficient level of consciousness defined by a GCS score
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greater than 8, whichever came first, patients were closely
monitored by a nurse or a physician, with control of blood pres-
sure, oxygen saturation as measured by pulse oximetry, heart
rate, respiratory rate, and GCS score. After 4 hours, the inter-
vention was defined as complete and the patient was man-
aged according to routine practice, at the discretion of the emer-
gency physician.

In both groups, when performing intubation, physicians
were recommended to follow the guidelines of the French
Society of Emergency Medicine for rapid sequence intubation.'
These included the use of a hypnotic drug (either etomidate
or ketamine) and a paralytic drug (either succinylcholine
or rocuronium), and preoxygenation aimed at maintaining
peripheral oxygen saturation of 100% for 2 minutes. In pa-
tients with hypoxia, noninvasive ventilation was permitted.
The choice of direct or video laryngoscopy, and the use of a
bougie or stylet, was left to the discretion of the physician.
Waveform capnography was recommended to confirm endo-
tracheal tube position. In France, patients who are intubated
in the out-of-hospital field are directly transferred to an ICU.

Trial Outcomes

The primary outcome was a hierarchical composite end point
ofin-hospital death, length of ICU stay, and length of hospital
stay, truncated at 28 days. A transfer to a psychiatric ward was
considered hospital discharge. Length of stay was prespecifi-
cally rounded to the hour.

Secondary outcomes included each component of the pri-
mary end point, the proportion of patients receiving mechani-
cal ventilation until hospital discharge (truncated at day 28),
the number of days receiving mechanical ventilation until hos-
pital discharge or at day 28 (including noninvasive ventila-
tion), the proportion of patients admitted to ICU, the propor-
tion of patients with rapid-onset pneumonia, and adverse
events from intubation. Adverse events from intubation in-
cluded any peri-intubation occurrence of peripheral oxygen
saturation less than 90%, dental trauma, vomiting, cardiacar-
rest, systolic blood pressure less than 65 mm Hg, esophageal
intubation, and Intubation Difficulty Scale (IDS) score of 5 or
greater. Diagnostic criteria for pneumonia and detailed IDS
score are reported in eTables 1 and 2 in Supplement 3. Total
hospital costs and costs consequence analysis were also part
of secondary outcomes but are not described in the present
analysis. Prior to the completion of recruitment and data analy-
sis, a prespecified analysis of the proportion of first pass fail-
ures, which is associated with an increased risk of adverse
events, was added to the analysis plan.!*1>

Statistical Analysis

In simulation, a minimum sample size of 100 patients in each
study group would provide the study with 98% power to
detect a difference in primary outcome at the 2-sided 5% sig-
nificance level.’® Accounting for 10% of patients lost to
follow-up and 10% of patients refusing to consent to the con-
tinuation of the trial, 240 patients were needed. The assump-
tions for this sample size calculation are detailed in the statis-
tical analysis plan (Supplement 2). Briefly, based on previous
reports, the estimated hospital mortality was 3% in both
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groups, the mean length of ICU stay was O days in the inter-
vention group and 1 day in the control group, and the mean
length of hospital stay was 2 days in the intervention group
and 4 days in the control group.'°171® There was no planned
interim analysis.

The primary analysis included all randomized patients ex-
cept those withdrawn because they were opposed to their par-
ticipation in the trial and those who had protection measures
in place (according to French law). A per-protocol analysis was
conducted after the further exclusion of patients who failed
to meet eligibility criteria or had a major deviation from the
protocol (ie, patients in the control group who were intu-
bated without meeting any emergency intubation criteria).

Baseline characteristics of patients were described over-
all and by group. Categorical data are described as frequen-
cies and percentages, and continuous data are described as
means and standard errors or as medians and IQRs.

The primary analysis used the Finkelstein-Schoenfeld
method (eTable 3 in Supplement 3) to compare patients along
a hierarchy of end points ordered by their clinical importance
(death, then ICU length of stay, then hospital length of stay),
with each patient in the intervention group being compared
with each patient in the control group.!® For each pairwise
(patient-to-patient) comparison, a win, loss, or tie was
defined hierarchically, based on which patient fared better.
The hierarchical composite end point was compared using
the Mann-Whitney U test and effect size described with the
win ratio, defined as the proportion of wins in the interven-
tion group divided by the proportion of losses, and its associ-
ated confidence interval.'® The win odds, which account for
ties, were also calculated.?® The test is based on the net wins
(wins minus losses) in the intervention group. Variances were
calculated using the Dong et al method.?° Win ratios and
win odds stratified by site using Mantel-Haenszel weights are
also presented.

For binary secondary end point analysis, differences in
percentages between groups and associated 95% CIs were
calculated using a generalized linear regression mixed model
with binomial distribution (logit link) considering each site as
arandom effect and strategy as a fixed effect. For continuous
secondary end points, the rate ratios between groups and
associated 2-sided 95% CIs were calculated using generalized
linear regression mixed models with negative binomial distri-
bution (log link) considering each site as a random effect and
strategy as fixed effects. The proportions of adverse events
from intubation (hypoxemia, dental trauma, regurgitation,
cardiac arrest, IDS score =5, hypotension, or esophageal intu-
bation) were described in each group among the entire popu-
lation and among patients who were intubated.

Secondary analyses were performed on the per-protocol
populations using the same methods. Two supplemental
subgroup analyses were performed after the exclusion of
patients with a GCS score greater than 6, and one limited to
patients who were poisoned with alcohol, benzodiazepines,
or y-hydroxybutyric acid (GHB) or y-butyrolactone (GBL). An
exploratory analysis compared the primary end point and
length of ICU stay and length of hospital stay between the
patients receiving and not receiving intubation. Unadjusted
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Figure 1. Recruitment, Randomization, and Analysis of Patients From the NICO Trial

(237 Patients randomized )

119 Randomized to the restricted
intubation protocol group

3 Excluded
2 Opposed to the use of their data
1 Under legal protection measure

118 Randomized to the control group

9 Excluded
6 Opposed to the use of their data
3 Under legal protection measure

116 Included in the primary analysis ‘

‘ 109 Included in the primary analysis

4 Excluded
3 Did not receive the intervention

1 Retrospectively found not to
meet inclusion criteria

2 Excluded (retrospectively found
not to meet inclusion criteria)

112 Included in the per-protocol analysis ‘

‘ 107 Included in the per-protocol analysis

The number of patients screened but not fulfilling all inclusion criteria and no exclusion criteria was not collected. NICO indicates Non-invasive Airway Management

of Comatose Poisoned Emergency Patients.

median differences and 95% CIs of length of ICU stay and
length of hospital stay were calculated using the Brookmeyer
and Crowley method.?!

All the analyses were performed with SAS software ver-
sion 9.4 (SAS Institute), R package WINS and R software ver-
sion 4.2.2 (The R Project for Statistical Computing), and Stata
software (version 17; StataCorp).22 Two-sided P < .05 was con-
sidered to be statistically significant. Confidence intervals for
secondary end points comparisons were not adjusted for mul-
tiplicity. Full details of the statistical analysis plan are pro-
vided in Supplement 2.

. |
Results

Patients

Between May 16, 2021, and April 12, 2023, 237 patients were
randomized; 8 were not analyzed because they expressed re-
fusal for data analysis and 4 were not analyzed because they
were identified after enrollment as having a protection mea-
sure in place, in accordance with French law. The primary
analysis population included 225 patients, 116 in the interven-
tion group and 109 in the control group (Figure 1, Table1). The
mean (SD) age was 33 years (IQR, 25-49) and 85 (38%) were
female. The median GCS score at inclusion was 6 (IQR, 3-7) and
the main toxin was alcohol (67%). Fewer patients were intu-
bated in the intervention group than in the control group (19
patients [16.4%]vs 63 [57.8%], respectively, eTable 4 in Supple-
ment 3). Among 19 patients who were intubated in the inter-
vention group, 16 presented with at least 1 criteria of emer-
gency intubation, including 4 patients within 30 minutes, 8
patients between 30 minutes and 2 hours, and 4 patients be-
tween 2 hours and 4 hours after enrollment. Patients were fol-
lowed up until May 12, 2023.

JAMA December 19,2023 Volume 330, Number 23

Primary Outcome

No patients died in either group. Compared with the routine
care control group, the intervention strategy of withholding
intubation resulted in a lower median length of ICU stay
(0 hours [IQR, 0-18.5] vs 24.0 hours [IQR, 0-57.0]; rate ratio
[RR], 0.39[95% CI, 0.24-0.66]) (Table 2). In the intervention
group, the median length of hospital stay was 21.5 hours (IQR,
10.5-44.5) compared with 37.0 hours (IQR, 16.0-79.0) in the
control group (RR, 0.74 [95% CI, 0.53-1.03]).

The hierarchical composite primary end point was
improved in the intervention compared with the control
group, with a win ratio of 1.85 (95% CI, 1.33-2.58; P < .001)
and 1.83 (95% CI, 1.29-2.60; P = .001) after stratification by
center (Figure 2, Table 3). In the prespecified subgroup analy-
ses, the win ratio was 1.70 (95% CI, 1.10-2.64; P = .02) in
patients with a GCS score less than 7 and 1.42 (95% CI, 0.88-
2.32; P = .16) in patients intoxicated with alcohol, benzodiaz-
epines, GHB, or GBL.

In an exploratory analysis of patients who were intu-
bated (n = 86, including 4 patients who were intubated after
initial care during hospital course) vs those who were not
(n =139), there was a clinical benefit for patients who were
not intubated, with a win ratio of 12.76 (95% CI, 7.92-20.57)
for the hierarchical composite end point.

Secondary Outcomes

When comparing each component of the primary outcome,
a lower percentage of patients was admitted to the ICU in
the intervention group (39.7% vs 66.1%; absolute risk differ-
ence, —29.2 percentage points [95% CI, -41.0 to -17.4) com-
pared with the control group (Table 3). The intervention group
had received mechanical ventilation less often (18.1% vs 59.6%;
absoluterisk difference, -42.5 percentage points [95% CI, -54.1
to -30.9) and experienced fewer adverse events resulting
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Table 1. Characteristics of the Patients at Baseline in the NICO Trial

Characteristic

No. (%)

Restricted intubation (n = 116)

Control (n = 109)

Sex
Female
Male
Age, median (IQR), y
Site of inclusion
Emergency department
Prehospital
Intensive care unit
Heart rate, bpm
Heart rate >100
Blood pressure, mm Hg
Systolic, mean (SD)
Systolic <100
Diastolic, mean (SD)
Respiratory rate, mean (SD), breaths per min
Respiratory rate <12
Peripheral oxygen saturation, median (IQR), %
Peripheral oxygen saturation <95%
Median Glasgow Coma Scale score, median (IQR)
Glasgow coma scale score = 3
Estimated body mass index®
Toxin®
Alcohol
Benzodiazepines
Neuroleptic
GHB/GBL
Crack/cocaine
Opioid/heroine
Amphetamines
Cannabinoid
Selective serotonin reuptake inhibitor
Tricyclic antidepressant
Paracetamol
Other
Intubation

46 (39.7) 39 (35.8)

70 (60.3) 70 (64.2)

33 (25-49) 34 (26-49)

73 (62.9) 66 (60.6)

43 (37.1) 42 (38.5)

0 1(0.9)

85 (18) [n = 114] 85 (20) [n = 107]

24 (21.1) 20(18.7)

n=115 n =106

113.6 (14.8) 117.9 (18.9)
21(18.3) 18 (17.0)
70.3(13.3) 70.6 (14.2) [n = 107]
17.2 (4.3)[n = 73] 16.8 (4.4) [n = 72]
13(17.8) 10 (13.9)

97 (95-99) [n = 114] 97(95-100) [n = 107]
17 (14.9) 17 (15.9)

6(3-7) 6 (3-7)

38(33) 28 (23)

25 (5) [n = 98]

24 (4) [n=102]

79 (68.1) 71(65.1)
45 (38.8) 44 (40.4)
25 (19.0) 31(28.4)
14 (12.1) 11(10.1)
13(11.2) 6 (5.5)
11(9.5) 13(11.9)
9(7.8) 11(10.1)
9(7.8) 6(5.5)
6(5.2) 9(8.3)
6(5.2) 9(8.3)
5(4.3) 4(3.7)
9(7.8) 11(10.1)
19 (16.4) 63 (57.8)

Abbreviations: bpm, beats per minute; GHB, y-hydroxybutyric acid;
GBL, y-butyrolactone; NICO, Non-invasive Airway Management of Comatose
Poisoned Emergency Patients.

2 Calculated as weight in kilograms divided by height in meters squared.

b Toxins involved were either suspected, reported by the patient or a relative,
or proven by biological analysis. The sum of percentages exceeds 100%
because several toxins may be involved.

from intubation (6.0% vs 14.7%; absolute risk difference, -8.6
percentage points [95% CI, -16.6 to —0.7]). Pneumonia after
intubation occurred in 8 (6.9%) and 16 (14.7%) patients, re-
spectively (absolute risk difference, -7.8 percentage points
[95% CI, -15.9 to 0.3]). Analyses in the per-protocol popula-
tion were similar (eTable 5 in Supplement 3).

Among patients who were intubated (n = 86), there was
no difference between groups in the risk of adverse events from
intubation (absolute difference, 8.7 percentage points [95% CI,
-12.5 to 34.0]) and first pass failure (absolute risk difference,
-16.7 percentage points [95% CI, —31.5 to 9.1]). There was no
difference in the median length of ICU stay and length of hos-

jama.com

pital stay (median difference, O days [95% CI, -2.0 to 2.1]and
-0.2 days [95% CI, -2.3 to 1.9], respectively).

Discussion

In this multicenter, randomized trial, a conservative strategy
of withholding intubation in comatose patients with sus-
pected acute poisoning significantly improved the hierarchi-
cal composite end point of in-hospital death, length of ICU stay,
and length of hospital stay. In the absence of any deaths dur-
ing the trial, the observed differences in the median length of
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Table 2. Components of the Primary Outcome and Secondary Outcomes®

No. (%)

Absolute difference,

Restricted intubation Control percentage points
Outcome (n=116) (n=109) Value (95% Cl) (95% CI)°
Components of the primary outcome
In-hospital death 0 0 NC NC
Intensive care unit admission 46 (39.7) 72 (66.1) OR =0.23(0.12t00.44) -29.2 (-41.0t0-17.4)
Median length of intensive care unit stay 0(0to 18.5) 24.0(0to57.0) RR =0.39(0.24 t0 0.66)

(IQR), h
Median length of hospital stay (IQR), h
Mechanical ventilation

21.5(10.5 to 44.5)
21(18.1)

37.0 (16.0 0 79.0)
65 (59.6)

RR = 0.74 (0.53 to 1.03)
OR = 0.12 (0.06 t0 0.24)

-42.5 (-54.1 t0 -30.9)

Additional secondary outcomes

I(\/Ilcel%i)anhlength of mechanical ventilation 0(0to0) 6.0 (0t021.0) RR=0.21(0.11t00.38)
Occurrence of pneumonia 8(6.9) 16 (14.7) OR=0.43(0.18t0 1.05) -7.8(-15.9t00.3)
Adverse event from intubation® 7/113(6.0) [n = 113] 16/107 (14.7) [n = 107] OR =0.37(0.15 t0 0.95) -8.6 (-16.6t0 -0.7)
Systolic blood pressure <90 mm Hg 3(2.7) 2(1.9)
Peripheral oxygen saturation <90% 2(1.8) 4(3.7)
Vomiting 2(1.8) 0
Difficult intubation with IDS 25 1(0.9) 14 (13.1)
Dental trauma 0 2(1.9)
Cardiac arrest 0 0
Esophageal intubation 0 4(3.7)
First pass failure 1/113(0.9) 14/107 (13.1) OR = 0.06 (0.01 to 0.46) -12.2 (-18.8t0o -5.6)

Abbreviations: IDS, Intubation Difficulty Scale; NC, not calculated; OR, odds
ratio; RR, rate ratio.

2 All outcomes were truncated at 28 days.

b Differences were computed with a generalized mixed linear model with the
center as random effect.

€ The sums of different numbers of adverse events may exceed the number of
patients with adverse events because more than 1adverse event can occur
in a patient.

Figure 2. Distribution of Wins, Ties, and Losses for Patients

‘ 12644 Pairs of patients ‘

l

|

Death  owins©@% | | 12644 Ties(100%) | | Olosses(@®) |
l l The win ratio denotes the ratio of the
- - proportion of wins to the proportion
Length of ICU stay ‘ 7015 Wins (55.5%) ‘ ‘ 2631 Ties (20.8%) ‘ ‘ 2998 Losses (23.7%) ‘

of losses. The figure shows the

distribution of wins, ties, and losses

l

i for the 116 patients in the
intervention group and 109 patients

Length of hospital stay ‘ 1151 Wins (43.8%) ‘ ‘ 74 Ties (2.8%)

‘ ‘ 1406 Losses (53.4%) ‘ in the control group (12 644 pairs of

patients). Win ratio = total wins/total

Overall ‘ 8166 Wins (64.6%) ‘ ‘ 74 Ties (0.6%)

losses = 8166/4404 = 1.85 (95% Cl,

|| 4408 Losses 34.8%) | 1.33-2.58). ICU indicates intensive

care unit.

ICU stay were subsequent to the reduction in ICU admission
in the intervention group. The findings of this study have im-
portantimplications for clinical practice. A conservative strat-
egy can be used to avoid unnecessary intubation in comatose
patients after acute poisoning and could lead to a lower risk
of adverse events.

In this multicenter trial, more than half of patients were
intubated in the control group, illustrating continued clinical
equipoise around the decision to intubate patients with a
decreased level of consciousness and GCS score of 8 or less
from suspected poisoning. Because the trial was unblinded,

JAMA December 19,2023 Volume 330, Number 23

a Hawthorne effect may have influenced physician behavior
and the decision to intubate.?* Prior work that evaluated the
indications for intubation in comatose patients from sus-
pected acute poisoning were limited by small sample sizes
and narrow study populations. The trial extends prior work
by providing randomized evidence to inform guidelines or
recommendations as to which patients should be intubated
for airway protection.?*

There are many caveats around the use of GCS to identify
study participants. Although derived and validated among pa-
tients with traumatic brain injury, the GCS score is studied to
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Table 3. Primary Outcome?®

Statistic (95% Cl) P value®

Primary analysis
Win ratio 1.85(1.33-2.58) <.001
1.83 (1.29-2.60) .001

1.85(1.33-2.56) <.001

1.82(1.29-2.58) .001

Stratified win ratio®
Win odds
Stratified win odds®

Per-protocol population
Win ratio 1.91(1.37-2.68) <.001
1.89(1.32-2.72) .001

1.90(1.36-2.66) <.001

1.88(1.31-2.69) .001

Stratified win ratio®
Win odds
Stratified win odds®

2 Hierarchical composite of death, length of intensive care unit stay, and length
of hospital stay through 28 days. The win ratio denotes the ratio of the total
number of wins to the total number of losses. The win odds represents the
ratio of the proportion of wins plus 0.5 the proportion of ties to the proportion
of losses plus 0.5 the proportion of ties.

bSee the eMethods in Supplement 3 for a description of the P value calculation.

€ The 5 centers that had fewer than 5 patients were not included in the
stratification (n = 13 patients in total in the primary analysis and 12 patients in
total in the per-protocol analysis).

evaluate the risk of adverse events in patients with nontrau-
matic coma. First, a reduced GCS score was associated with a
higher risk of aspiration pneumonia, and that intubation re-
duced this risk.? However, the study included patients who
were mainly intoxicated by organophosphates, and almost all
of whom underwent gastric evacuation. In the present study,
no patient was treated with gastric evacuation nor activated
charcoal before intubation because it is not routine practice
in patients with a decreased level of consciousness in this re-
gion. Second, a retrospective study of 209 patients intoxi-
cated with GHB or GBL, including 158 with a GCS score less than
9, reported that withholding intubation was safe, associated
with a 2.4% rate of intubation, and a very low risk of severe
adverse events."

There are many strengths to this trial. First, to our knowl-
edge, thisis the only randomized trial to date comparing a con-
servative strategy of withholding intubation vs routine prac-
tice among 225 patients. Second, the trial primary outcome
addressed more patient-centered end points, while prior work
reported only the risk of aspiration pneumonia. The occur-
rence of pneumonia may not be the main determinant for mor-

Original Investigation Research

bidity and mortality in these patients, and this study allows
the assessment of the risk of intubation in patients for whom
this procedure could have been avoided. Third, there was an
absolute numerical reduction of 7.8% of the risk of pneumo-
nia (relative reduction of 53%). This finding may fill a gap in
the existing literature that was controversial and suggested that
intubating patients for airway protection to limit the risk of as-
piration pneumonia may in fact increase the risk of pneumo-
nia. Fourth, the first pass failure rate was monitored as a vali-
dated surrogate for adverse events, and among those intubated,
the rate was lower for the intervention group compared with
the control group.!*1>

Limitations

This trial has several limitations. First, the trial was un-
blinded and bears the inherent limitations of this design. Sec-
ond, although the primary end point was a hierarchical com-
posite of death, length of ICU stay, and length of hospital stay,
there were no deaths in the study population, and there was
no ICU admission in 1 of 5 patients. As such, the main benefit
for the composite primary end point is driven by the reduc-
tion in ICU length of stay, and the significantly reduced pro-
portion of patients admitted in the ICU. Third, some patients
were intubated in the ED or the ICU, and not the prehospital
setting. It is possible that differences in intubation location for
comatose patients may contribute to the study findings. Fourth,
patients were included if there was a suspicion of acute poi-
soning, which was not ascertained in all patients. However, this
pragmatic approach is similar to routine practice when phy-
sicians cannot always confirm the cause of coma. Fifth, the use
of bougie or videolaryngoscope were not recorded. However,
the observed first pass failure was similar to previous trials on
intubation.!® Sixth, the GCS was not explicitly designed to guide
clinical prediction of the risk of aspiration or need for tra-
cheal intubation.

. |
Conclusions

Among comatose patients with suspected acute poisoning,
a conservative strategy of withholding intubation was asso-
ciated with a greater clinical benefit for the composite end
point of in-hospital death, length of ICU stay, and length of
hospital stay.
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