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BACKGROUND: The use of noninvasive ventilation (NIV) in the emergency setting to reverse
hypercapnic coma in frail patients with end-stage chronic respiratory failure and do-not-intubate
orders remains a questionable issue given the poor outcome of this vulnerable population. We
aimed to answer this issue by assessing not only subjects’ outcome with NIV but also subjects’ point
of view regarding NIV for this indication. METHODS: A prospective observational case-control
study was conducted in 3 French tertiary care hospitals during a 2-y period. Forty-three individuals
who were comatose (with pH < 7.25 and PaCO2

> 100 mm Hg at admission) were compared with
43 subjects who were not comatose and who were treated with NIV for acute hypercapnic respi-
ratory failure. NIV was applied by using the same protocol in both groups. They all had a do-not-
intubate order and were considered vulnerable individuals with end-stage chronic respiratory
failure according to well-validated scores. RESULTS: NIV yielded similar outcomes in the 2 groups
regarding in-hospital mortality (n � 12 [28%] vs n � 12 [28%] in the noncomatose controls,
P > .99) and 6-month survival (n � 28 [65%] vs n � 22 [51%] in the noncomatose controls,
P � .31). Despite poor quality of life scores (21.5 � 10 vs 31 � 6 in the awakened controls, P � .056)
as assessed by using the VQ11 questionnaire 6 months to 1 y after hospital discharge, a large
majority of the survivors (n � 23 [85%]) would be willing to receive NIV again if a new episode of
acute hypercapnic respiratory failure occurs. CONCLUSIONS: In the frailest subjects with sup-
posed end-stage chronic respiratory failure that justifies treatment limitation decisions, it is worth
trying NIV when acute hypercapnic respiratory failure occurs, even in the case of extreme respi-
ratory acidosis with hypercapnic coma at admission. Key words: respiratory insufficiency; noninvasive
ventilation; do-not-intubate order; do-not-resuscitate orders; COPD; obesity hypoventilation syndrome.
[Respir Care 2019;64(9):1023–1030. © 2019 Daedalus Enterprises]

Introduction

Despite the cumulative evidence that supports noninva-
sive ventilation (NIV) for acute hypercapnic respiratory

failure,1 NIV may be considered questionable for vulner-
able patients with do-not-intubate orders, especially when
hypercapnic coma occurs. However, NIV can relieve dys-
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pnea, improve comfort, and serve as a rescue therapy that
can facilitate hospital discharge for some patients who are
terminally ill and want to go home.2-5 According to the
large multi-center observational study conducted by Azou-
lay et al,6 survivors of an episode of acute respiratory

SEE THE RELATED EDITORIAL ON PAGE 1169

failure treated with NIV as a ceiling of care did not exhibit
a lower health-related quality of life or higher symptoms
of depression, anxiety, and post-ICU burden compared
with baseline and with subjects without any treatment-
limitation decisions. Yet, implementing a ventilatory sup-
port for frail patients with an underlying terminal disease,
such as end-stage chronic respiratory failure, may be re-
garded as an excessive, unreasonable escalation that merely
prolongs the dying process.7-9 The latter seems reasonable
when these already frail patients present with reduced con-
sciousness or coma. Results of two studies indicate that
impaired consciousness at admission was an independent
predictor of NIV failure and in-hospital mortality in sub-
jects with a do-not-intubate order and who were in acute
hypercapnic respiratory failure.4,5 However, there are lim-
ited data to support any of these contradictory manage-
ment strategies for frail patients with severe hypercapnia.
Severe hypercapnic coma prevents the patient from shar-
ing his or her will regarding end of life, from giving in-
formed consent, and, ultimately, from participating in the
decision-making process. When there is no clear advance
directive from the patient regarding NIV, the clinician
and/or relatives have to choose between 2 irreconcilable
points of view. NIV can be considered a costly futile ther-
apeutic attempt for a frail patient who is comatose and
seemingly approaching the end of life; whereas NIV could
be proposed as the last noninvasive treatment that could
possibly facilitate the awakening and recovery of the pa-
tient. Because few patients have already discussed their
end-of-life wishes,10 this situation is unfortunately very
common in clinical practice. In this particular scenario, the
attending physicians risk inappropriate therapeutics versus
certain mortality without timely intervention. What is
needed to try to answer this difficult question is the pa-
tient’s point of view rather than just reporting in-hospital
mortality.

In a prospective observational study, we showed that
switching the interface to a total face mask enabled the
pursuit of NIV when face mask– delivered NIV had al-
ready failed in subjects with a do-not-intubate order and in
acute hypercapnic respiratory failure.11 This strategy en-
abled two thirds of the subjects to survive to hospital dis-
charge, while predicted mortality was high.11 Since this
first positive experience, we have applied this protocol to
many hypercapnic patients with end-stage chronic respi-

ratory failure, and, in many cases, we have successfully
pushed the boundaries of what can be done with NIV.
Herein, we presented the results of this strategy in subjects
with the most-severe cases of hypercapnic encephalopathy
compared with subjects not comatose and with a do-not-
intubate order and with acute hypercapnic respiratory fail-
ure We reported their outcome and their opinion regarding
NIV for this indication.

Methods

This prospective observational case-control study was
approved by our local institutional ethics committee (Co-
mité d’éthique du Centre Hospitalier du Dr Shaffner, Lens,
France) with the approval number 150601. It was con-
ducted over a 2-y period in 2 ICUs and 2 respiratory
intermediate care units from 3 tertiary care hospitals in the
north of France. Signed informed consent was obtained
from all the subjects or their next of kin.

Forty-three consecutive subjects were classified as hav-
ing a do-not-intubate order and were being treated by NIV
for hypercapnic coma at admission. Clinical criteria that
defined acute hypercapnic respiratory failure included
tachypnea (�24 breaths/min), signs of respiratory distress
with increased work of breathing, Hoover’s sign, acces-

QUICK LOOK

Current knowledge

Noninvasive ventilation (NIV) may be considered a
needless therapeutic intervention in frail patients with
end-stage chronic respiratory failure and do-not-intu-
bate orders, especially in cases of hypercapnic coma.
When comatose, patients with a do-not-intubate order
cannot participate in the decision-making process re-
garding NIV initiation and their end-of-life care. Clini-
cians risk of unreasonable obstinacy in therapeutics, by
uselessly prolonging the dying process with NIV or not
providing appropriate care if NIV is prematurely
stopped.

What this paper contributes to our knowledge?

In a population of vulnerable individuals diagnosed with
end-stage respiratory failure and treated by NIV for
hypercapnic coma, 70% survived to hospital discharge
and half survived �6 months, with similar outcomes to
controls who were not comatose and also treated with
NIV for the same indication. Despite poor quality of
life, 85% of the survivors would be willing to receive
NIV again in the case of a new episode of acute-on-
chronic respiratory failure.
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sory muscle use, and paradoxical abdominal motion.1,11

Blood gas criteria for acute hypercapnic respiratory failure
included at least a pH of �7.35 and PaCO2

of �45 mm Hg.1,11

The severity of hypercapnic coma was classified accord-
ing to the scale of Kelly and Matthay12 as follows: grade
1, alert, follows complex 3-step commands; grade 2, alert,
follows simple commands; grade 3, lethargic but arousable
and follows simple commands; grade 4, stuporous, only
intermittently follows simple commands; grade 5, coma-
tose with the brain stem intact; grade 6, comatose with
brain stem dysfunction.

The definition of hypercapnic coma was a composite of
the clinical criteria of acute hypercapnic respiratory failure
with the scale of Kelly and Matthay12 � 5 combined with
a pH of �7.25 and PaCO2

of �100 mm Hg. Swallowing
disorders and copious bronchial secretions were evaluated
by the attending clinician on a case-by-case basis without
these being considered as absolute contraindications to
NIV. The subjects who were comatose at admission were
compared with a cohort of subjects with a do-not-intubate
order and who were in acute hypercapnic respiratory fail-
ure without severe hypercapnic coma syndrome (the Kelly
and Matthay12 scale � 4) who were managed by NIV
during the same time period.

Do-Not-Intubate Order Status

A limitation of invasive life support is commonly dis-
cussed in frail individuals with end-stage chronic respira-
tory disease because such patients are considered poor
candidates for intubation and prolonged mechanical ven-
tilation.8,13 According to good ethical practice and stan-
dards of care, the do-not-intubate order status of the sub-
jects resulted from a consensual decision-making process
by either the patient or the appointed trusted person when-
ever possible; this has been extensively described in pre-
viously published articles.11,14 Briefly, all patients admit-
ted for acute hypercapnic respiratory failure were classified
as with or without a do-not-intubate order. This decision
was made by the patient whenever possible. When it could
not be made by the patient, the decision was made by the
trusted person mandated by the patient or by a multidis-
ciplinary team, including physicians and nurses who cared
for the patient. Clinicians involved in the decision-making
process included at least an intensivist and either a pul-
monologist or an emergency care practitioner, and none
participated in the present study. The subjects were clas-
sified as with a do-not-intubate order when their physical
disability and their underlying debilitating conditions made
them poor candidates for intubation. The subject’s family
received clear and thorough information, and all efforts
were made to facilitate understanding and adherence to the
medical decisions.11,14

NIV Protocol

Once the diagnosis of acute hypercapnic respiratory fail-
ure was made, NIV was started by using a nonvented full
face mask (PerformaTrak, Philips Respironics, Murrys-
ville, Pennsylvania) and a turbine-driven portable ventila-
tor (BiPAP Vision, Philips Respironics) connected via its
single-limb circuit. The NIV circuit was equipped with a
precalibrated intentional air leak that was positioned as
close as possible to the subject. The subject was comfort-
ably placed in the sitting position, either in the bed or in a
chair, and received explanations regarding the NIV tech-
nique and the interface. The spontaneous-timed mode of
the BiPAP Vision ventilator was used with adaptive trig-
gering and cycling. The ventilator settings were left to the
discretion of the physician in charge. The criteria used to
define NIV success and NIV failure are fully described in
previous publications.11,14 When NIV failed to reverse the
acute respiratory failure episode, compassionate care with
terminal sedation was instituted and the family was invited to
remain with the dying patient until the end.

Evaluation Criteria

Anthropometric data, smoking history, causes of acute
hypercapnic respiratory failure, the underlying lung dis-
ease and its severity according to the Medical Research
Council dyspnea score,15 the main ventilator settings, and
the duration of NIV were recorded. Exacerbation of chronic
respiratory disease refers to an acute hypercapnic respira-
tory failure episode without any clearly identified cause.
Pre-admission functional health status was assessed by
using the Charlson comorbidity index,16 the clinical frailty
score as detailed in the supplementary material (see the
supplementary materials at http://www.rcjournal.com),17

and the Knaus index.18 In the latter index, class C refers to
patients with a severe chronic life-limiting illness but not
a fully incapacitating condition, whereas class D refers to
patients who are usually bedridden, unable to work, or are
institutionalized and dependent on others for their activi-
ties of daily living. The Simplified Acute Physiologic Score
II and the sequential organ failure assessment score were
used to assess the risk of death and the subjects’ severity
at admission.19,20

A short survey was conducted by a telephone call to
evaluate how the NIV strategy was judged by the subjects
who survived, if they were capable of answering the que-
ries. The short survey was performed by our medical sec-
retary 6 months after each subject’s hospital discharge. It
should be stressed that the interviewer was not involved in
the data analysis of the present study. The study took place
in the most socioeconomically disadvantaged part of
France.21 Given the poor educational level of our subjects,
we chose the simplest, shortest, and most understandable
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questionnaire, the VQ11, to accurately assess our subjects’
quality of life. As detailed in the online supplementary
material, the VQ11 is a health-related quality-of-life ques-
tionnaire validated in patients with chronic respiratory dis-
eases and takes into account physical, emotional, and so-
cial well-being. It includes 11 questions evaluated with a
5-point Likert-type scale: 1, not at all; 2, a little; 3, aver-
age; 4, a lot; and 5, extremely.22,23 A VQ11 score � 22
reflects a poor quality of life. At the end of the question-
naire, the subject had to answer a simple question: “would
you be willing to receive NIV again in the case of a new
episode of acute respiratory failure or would you prefer
palliative care only?”

Statistical Analysis

Data are expressed as mean � SD when normally dis-
tributed or as median (25–75% interquartile range) when
non-normally distributed. The normality of data distribu-
tion was assessed by using the Kolmogorov-Smirnov test.
Comparisons of values the between different groups of
subjects were performed by using the 2-tailed Student t test
or Mann–Whitney test, as appropriate. Analysis of cate-
gorical data were performed by using the chi-square and
Fisher exact tests. Cox proportional hazards regression
multivariable analysis (entry P � .15) was used to identify
significant independent predictors that were associated with
6-month mortality in the subjects who were comatose.
Proportional hazards assumption was assessed by using
the Schoenfeld test. The potential problem of co-linearity
was evaluated before running the analysis. Kaplan-Meier
curves for cumulative survival during the 6-month period
were constructed and compared with the use of the log-
rank test. Statistical analysis was performed by using Stata
14.0 (StataCorp, College Station, Texas). P � .05 was
considered statistically significant. All reported P values
are 2-sided.

Results

We studied 86 frail subjects in acute hypercapnic respi-
ratory failure who had do-not-intubate orders. As shown in
Table 1, all the subjects exhibited high comorbidity
scores, severe respiratory disease, poor functional status,
and severe respiratory acidosis at admission. In-hospital
mortality was 28%, and 50 subjects (58%) survived
�6 months. Of these, 9 died, 10 were unable to answer the
queries, 4 were lost to follow-up, and 27 were consultable
at the time of the interview. More than half (n � 16 [60%])
could be considered as having a poor quality of life, as
evidenced by a VQ11 score of �22. Among survivors
interviewed 6 to 12 months after hospital discharge, 23 sub-
jects (85%) were willing to receive NIV again in case of a
new episode of acute hypercapnic respiratory failure.

The subjects who were comatose (n � 43) and the con-
trols (n � 43) did not differ significantly in age, sex, body
mass index, nutritional status, history of respiratory dis-
ease, comorbidity score, smoking habit, and PaO2

/FIO2
. The

subjects who were comatose had lower pH and higher
encephalopathy scores, PaCO2

, bicarbonate level, and se-
verity scores at admission compared with the subjects who
were awake at admission. More exacerbations of chronic
respiratory disease and less pneumonia were diagnosed in
the subjects who were comatose than in the control group
(Table 1). NIV yielded similar outcomes in the 2 groups
regarding in-hospital mortality, 6-month survival (Fig. 1),
and quality of life as assessed by the VQ11 questionnaire
(Table 2). The subjects’ survival according to the initial
severity of the acute hypercapnic respiratory failure epi-
sode at admission are shown in Figure 1. The factors in-
dependently associated with 6-month mortality included
age, presence of pneumonia, and pre-admission functional
health status as assessed by the Knaus index before hos-
pitalization (Table 3). Regarding quality of life, there was
no statistically significant difference in the median (inter-
quartile range) VQ11 levels between the subjects who were
comatose and who survived �6 months and awakened
controls (21 [17-27] vs 31 [25-31], P � .056), respec-
tively.

Discussion

The main findings of the present study were the follow-
ing: (1) NIV is usually successful in frail subjects with
acute on chronic respiratory failure and who had a do-not-
intubate order, even in the case of hypercapnic coma with
extremely severe respiratory acidosis at admission, (2) more
than half of these fragile subjects survived �6 months
after acute hypercapnic respiratory failure, and (3) despite
poor quality of life, most of the subjects would choose to
be placed on NIV again if a new episode of acute hyper-
capnic respiratory failure occurred.

Scala et al24 reported outcomes in subjects with COPD
who were hypercapnic according to the severity of their
encephalopathy score when treated with full face-mask
NIV as part of full-code management strategy. Those with
a higher degree of encephalopathy experienced higher NIV
failure and in-hospital mortality rates compared with those
with a lower encephalopathy score at admission.24 Inter-
estingly, the reported in-hospital mortality of patients with
COPD, hypercapnic, and comatose who are treated with
NIV are consistently lower than those with acute hyper-
capnic respiratory failure and who are intubated without
an NIV trial.24-26 In the largest series, by Díaz, et al26 the
survival rate reached 74% among 95 subjects with COPD
treated by NIV for hypercapnic coma. Patients who are
hypercapnic and with a do-not-intubate order usually ex-
perience poorer outcomes compared with those without
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treatment limitations, not because aggressive invasive man-
agement provides benefits but rather as the result of pa-
tients with a do-not-intubate order being more vulnerable
overall.8 In this population, NIV provides better outcomes
in cases of hypercapnic exacerbation of COPD or cardio-
genic pulmonary edema rather than in cases of cancer or
community-acquired pneumonia.4-6

Our population included fragile patients with a high
comorbidity score, poor functional status, and severe
chronic respiratory failure according to well-validated
scores. Their respiratory illness was considered nearly at
its final stage. Thus, they had refused intubation or were
deemed poor candidates for invasive life-support modali-
ties. Moreover, the exacerbation could be considered as

Table 1. Subject Characteristics at Admission

Characteristic
Overall

Population
(N � 86)

Subjects Who
Were Comatose

(n � 43)

Subjects Who
Were Not

Comatose (n � 43)
P

Age, median (IQR) y 74 (62–82) 73 (61–82) 76 (62–83) .69
Male, n (%) 42 (49) 21 (49) 21 (49) �.99
Weight, median (IQR) kg 82 (62–107) 81.5 (65–114) 83 (64–105) .80
BMI, median (IQR) kg/m2 30 (22–45) 31 (22–45) 30 (22–45) .61
Albumin, mean � SD g/L 29 � 5 30.4 � 6.4 28.5 � 4.4 .14
SAPS II, mean � SD 42 � 9 46 � 8 37 � 8 �.001
Charlson comorbidity index score, median (IQR) 4 (3–5) 4 (3–5) 4 (3–5) .80
MRC dyspnea score, median (IQR) 5 (5–5) 5 (5–5) 5 (5–5) .57
Clinical frailty score, median (IQR) 6 (5–7) 6 (5–7) 6 (5–6) .32
Knaus index C, n (%) 33 (38) 17 (39) 16 (37) .82
Knaus index D, n (%) 52 (60) 26 (60) 26 (60) �.99
Cancer, n (%) 10 (11.6) 5 (11.6) 5 (11.6) �.99
Underlying lung disease, n (%)

COPD 46 (53.5) 23 (53) 23 (53) �.99
Obesity-hypoventilation syndrome 17 (19.7) 8 (18.6) 9 (21) .80
Kyphoscoliosis 17 (19.7) 9 (21) 8 (18.6) .80
Interstitial lung disease 3 (3.5) 1 (2.3) 2 (4.6) .17
Other 3 (3.5) 2 (4.6) 1 (2.3) .17

Cause of acute respiratory failure, n (%)
Exacerbation of chronic disease 44 (51) 27 (62.8) 17 (39.5) .032
Pneumonia 22 (25.6) 6 (14) 16 (37) .01
Congestive heart failure 12 (14) 5 (11.6) 7 (16.3) .53
Sepsis 4 (4.6) 2 (4.6) 2 (4.6) �.99
Other 4 (4.6) 3 (7) 1 (2.3) .60

Clinical parameters
Frequency, mean � SD breaths/min 28 � 8 29 � 9 27 � 7 .37
Encephalopathy score, median (IQR) 4 (3–5) 5 (5–5) 3 (2–4) �.001
SABP score, mean � SD mm Hg 138 � 27 145 � 32 130 � 18 .008

Arterial blood gases
pH, median (IQR) 7.21 (7.13–7.27) 7.15 (7.06–7.21) 7.27 (7.23–7.32) �.001
PaCO2

, median (IQR) mm Hg 98 (74–113) 113 (103–141) 74 (65–81) �.001
PaO2

/FIO2
, median (IQR) 217 (164–270) 217 (150–283) 217 (183–263) .73

FIO2
, median (IQR) % 40 (30–50) 40 (30–50) 35 (30–50) .19

HCO3
�, mean � SD mmol/L 36.5 � 7.7 40.4 � 7.5 32.5 � 5.7 �.001

EPAP, median (IQR) cm H2O 8 (6–8) 8 (6–9) 8 (6–8) .18
IPAP, median (IQR) cm H2O 18 (16–20) 18 (17–20) 16 (16–19) .02

IQR � interquartile range
BMI � body mass index
SAPS II � Simplified Acute Physiologic Score II
MRC � Medical Research Council dyspnea scale
Knaus index C � serious but not incapacitating restriction of activity
Knaus index D � severe restriction of activity due to disease including bedridden or institutionalized subjects
SABP � systolic arterial blood pressure
EPAP � expiratory positive airway pressure
IPAP � inspiratory positive airway pressure
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very severe because it was associated with extreme respi-
ratory acidosis and complicated by an altered mental sta-
tus. Despite the cumulative evidence for poor hospital out-
come in these frail subjects, NIV was successful at reversing
acute hypercapnic respiratory failure in most, and it al-
lowed a majority to return home. Against all expectations,
many of them survived �6 months, and, despite a poor
quality of life, the majority of them would choose to be
placed on NIV again if their situation deteriorated and a
new episode of acute hypercapnic respiratory failure oc-
curred.

One interesting hypothesis would be that carbon dioxide
narcosis acts as a natural sedation that would help patients
adhere to NIV. Comatose patients who survive after hos-
pital discharge would then have no particular aversion to
repeated NIV. In the present population, NIV did not use-
lessly prolong the end of life in fragile subjects with do-
not-intubate orders but rather offered these subjects a real
chance of being discharged home to their family and loved
ones. Several studies pointed out that both physicians and
commonly used predictive models usually fail to accu-
rately determine the time of death in the subjects with the
most-severe COPD who are approaching end of life.27-29

As with COPD, chronic hypercapnic respiratory dis-
eases have a highly variable course that is sometimes pro-
gressive, but, more often, the disease follows a chaotic
path marked by attacks of acute respiratory failure, which
makes their prognosis unpredictable.30 Patients’ decisions
regarding treatment limitations and choices can drastically
change over the last months of life and even during the
course of a hospitalization.28,31 All of these factors, includ-
ing variable disease course and patients’ choices, and the
poor reliability of the prognostication model, result in very
hard task for the attending clinician caring for those pa-
tients in acute hypercapnic respiratory failure.

Further research is needed to identify the predictors of
poor response to NIV in this particular population of frail
patients with acute on chronic respiratory failure, to avoid
futile continuation of the technique when it is obvious that
it will fail. Similarly, reliable predictors of NIV success
are needed to avoid inappropriate NIV withdrawal in this
vulnerable population, which may lead to unnecessary mor-
tality. The perception of whether NIV would be a valuable
life-sustaining treatment (rather than a burden) when faced
with a supposed end-stage respiratory disease is likely to
be heavily affected by the culture, religious belief, opinion
of caregivers, reimbursement system, financial situations,
and many other factors. Clinicians should remain humble
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Fig. 1. Outcome of subjects according to the severity of acute
hypercapnic respiratory failure (AHRF) at admission.

Table 2. Duration of NIV, Length of Stay, and Mortality

Parameter

Subjects
Who Were
Comatose
(n � 43)

Subjects Who
Were Not
Comatose
(n � 43)

P

Duration of NIV
In the first 48 h, median
(IQR) h

38 (28–45) 34 (26–36) .02

In the ICU, median (IQR) d 5 (3–8) 6 (4–8) .36
Length of stay, median (IQR) d

In-hospital (n � 13) 12 (8–17) 14 (10–21) .15
In the ICU (n � 7) 7 (4–12) 7 (4–19) .60

In-hospital mortality (n � 24), n (%) 12 (28) 12 (28) �.99

N � 86
NIV � noninvasive ventilation

Table 3. Predictors of 6-Month Mortality in the Subjects Who Were
Comatose

Parameter HR (95% CI) P

Univariate analysis
Age 1.06 (1.011–1.129) .02
Sex 0.90 (0.326–2.484) .84
BMI 0.99 (0.955–1.027) .61
Albumin 1.00 (0.928–1.085) .92
SOFA score 1.39 (0.885–2.175) .15
SAPS II 1.03 (0.972–1.091) .32
Charlson comorbidity score 1.39 (1.130–1.710) .002
Clinical frailty score 1.30 (0.722–2.327) .38
Knaus index 3.13 (0.883–11.114) .08
Pneumonia 3.05 (0.960–9.708) .059
pH 0.09 (0.00–17.138) .37
PaCO2

1.03 (1.001–1.055) .045
PaO2

/FIO2
1.00 (0.991–1.004) .50

Multivariate analysis
Age 1.06 (1.019–1.099) .003
Knaus index 3.13 (1.399–7.025) .006
Charlson comorbidity score 1.08 (0.911–1.283) .37
Pneumonia 2.81 (1.268–6.256) .01
PaCO2

1.00 (0.986–1.012) .91

HR � hazard ratio
BMI � body mass index
SOFA � Sequential Organ Failure Assessment
SAPS II � Simplified Acute Physiologic Score II
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and discuss each situation, on a case-by-case basis, with
the patient whenever possible or with the family.

Several limitations of this study have to be acknowl-
edged. Because of the prospective observational study de-
sign, selection bias cannot be ruled out. However, random-
ization seems inappropriate to answer this issue, apart from
the frailty of these patients and their do-not-intubate order
status. Indeed, it seemed unethical to us to randomize sub-
jects between NIV versus standard treatment with no abil-
ity to intubate in either group. A study design that does not
allow any invasive ventilation support in one arm would
result in a better outcome for the NIV group compared
with standard treatment alone. Secondary to ethical con-
cerns, every issue we have in medicine cannot always be
resolved by randomized, controlled trials, especially in the
palliative care setting.32

At the time of the follow-up telephone call interview, a
significant proportion of the subjects had died or were not
consultable anymore because of delirium, dementia, hear-
ing loss, or extreme frailty. We could not ensure that these
individuals would have been willing to receive NIV again.
One would argue that more community-acquired pneumo-
nia was found in the control group than in the subjects who
were comatose, whereas pneumonia yields the highest mor-
bidity and/or mortality among the causes of acute respira-
tory failure in patients with chronic respiratory failure.33,34

However, with two thirds of the frail subjects who were
comatose and had a do-not-intubate order and survived to
hospital discharge, our results clearly supported the use of
NIV. No significant difference could be identified between
the subjects who were comatose and the controls who
were not comatose regarding anthropometric data, under-
lying respiratory diseases, comorbidities, and functional
health status. Furthermore, NIV was applied according to
a strict protocol by using the same type of ventilator, cir-
cuit, same interface, and patient positioning for all the
subjects in 4 different care units. Also, patients’ outcome
with NIV depend on the attending team’s experience with
the technique; our findings were those of well-trained staff
with adequate patient monitoring.

Conclusions

In frail patients with supposed end-stage chronic respi-
ratory failure that justifies treatment limitation, NIV should
be attempted when acute hypercapnic respiratory failure
occurs even in the case of extreme respiratory acidosis
with hypercapnic coma at admission. Most of the coma-
tous hypercapnic subjects with do-not-intubate orders sur-
vived after hospital discharge secondary to the use of NIV
as a ceiling of care. The vast majority of those who sur-
vived �6 months were willing to receive NIV again if a
new episode of acute hypercapnic respiratory failure oc-
curred.
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