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Consistency of definitional criteria for terminology applied to describe subject cohorts receiving
mechanical ventilation within ICU and post-acute care settings is important for understanding
prevalence, risk stratification, effectiveness of interventions, and projections for resource allocation.
Our objective was to quantify the application and definition of terms for prolonged mechanical
ventilation. We conducted a scoping review of studies (all designs except single-case study) report-
ing a study population (adult and pediatric) using the term prolonged mechanical ventilation or a
synonym. We screened 5,331 references, reviewed 539 full-text references, and excluded 120. Of the
419 studies (representing 38 countries) meeting inclusion criteria, 297 (71%) reported data on a
heterogeneous subject cohort, and 66 (16%) included surgical subjects only (46 of those 66, 70%
cardiac surgery). Other studies described COPD (16, 4%), trauma (22, 5%), neuromuscular (17,
4%), and sepsis (1, 0.2%) cohorts. A total of 741 terms were used to refer to the 419 study cohorts.
The most common terms were: prolonged mechanical ventilation (253, 60%), admission to special-
ized unit (107, 26%), and long-term mechanical ventilation (79, 19%). Some authors (282, 67%)
defined their cohorts based on duration of mechanical ventilation, with 154 studies (55%) using this
as the sole criterion. We identified 37 different durations of ventilation ranging from 5 h to 1 y, with
> 21 d being the most common (28 of 282, 7%). For studies describing a surgical cohort, minimum
ventilation duration required for inclusion was > 24 h for 20 of 66 studies (30%). More than half
of all studies (237, 57%) did not provide a reason/rationale for definitional criteria used, with only
28 studies (7%) referring to a consensus definition. We conclude that substantial variation exists in
the terminology and definitional criteria for cohorts of subjects receiving prolonged mechanical
ventilation. Standardization of terminology and definitional criteria is required for study data to be
maximally informative. Key words: prolonged mechanical ventilation; intensive care; chronic critical
illness; long-term mechanical ventilation; scoping review. [Respir Care 0;0(0):1–•. © 0 Daedalus
Enterprises]
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Introduction

Better understanding of the relationship between the
duration of mechanical ventilation and important pa-
tient outcomes, such as weaning success and mortality,
may be useful to guide discussions of prognosis with
patients and their families, facilitate clinical decision
making, and set goals of care.1,2 Many studies have
attempted to identify predictors of prolonged mechani-
cal ventilation (PMV)3-5 as well as development of mor-
tality risk prediction models for patients requiring 216

and 14 d of mechanical ventilation.7 Understanding pre-
dictors of PMV and outcomes of these patients may
allow risk stratification enabling targeted and preemp-
tive interventions designed to reduce risk. An under-
standing of projected PMV prevalence can be used to
guide decisions related to resource allocation by orga-
nizations and health-care systems.

Although a 2005 consensus conference led by the Na-
tional Association for Medical Direction of Respiratory
Care (NAMDRC) defined PMV as mechanical ventilation
for � 21 consecutive days, for � 6 h/d, of invasive (via
endotracheal tube or tracheostomy) and/or noninvasive (fa-
cial/nasal interface) methods of delivery,8 variable defini-
tions have been used by study authors. Furthermore, stud-
ies using different definitional criteria may be used to
summarize prevalence and outcomes.9 For example, a com-
monly cited administrative database study of the predicted
prevalence of PMV in the United States used a definition
of � 96 h10 because this corresponds to the International
Classification of Diseases (ICD) code 96.72 and therefore
is easily identified within these databases. These authors
refer to the study cohort as requiring prolonged acute me-

chanical ventilation. Other United States studies reporting
prevalence and outcomes use other definitions to describe
PMV.6,11 The use of variable and inconsistent definitions
results in widely variable estimates of PMV prevalence,
inconsistent identification of independent predictors for its
occurrence, differences in estimates of treatment effects,
and inaccurate estimation of patient outcomes to inform
prognosis discussions and decisions to continue life-sus-
taining therapy. Furthermore, variable and inconsistent re-
porting limits comparisons across studies and precludes
pooling of data for meta-analyses.12

To answer the NAMDRC 20058 call for further research
to better understand which definitions of PMV are com-
monly used, to raise awareness related to definitional in-
consistency among clinicians, researchers, and other key
stakeholders, and to drive consensus for a standardized
definition for PMV, we conducted a scoping review to
quantify how PMV and its synonyms are defined in the
literature.

Review Methods

We included studies that described the study popula-
tion (adult and pediatric) using terms such as prolonged
mechanical ventilation, prolonged ventilation, prolonged
invasive ventilation, prolonged wean, or difficult to wean
in the paper’s title or abstract or described a study pop-
ulation admitted to a specialized weaning facility, long-
term acute care hospital or respiratory unit, and receiv-
ing mechanical ventilation. Search terms were developed
in consultation with an experienced information spe-
cialist. We included all study designs, including obser-
vational studies, randomized controlled trials, before-
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and-after studies, database studies, surveys, and
qualitative studies. We excluded studies describing a
long-term mechanical ventilation population defined as
subjects with minimal to zero expectation of weaning
because we anticipated that these subjects would be
receiving care in a long-term care facility and thus not
representative of patients receiving ventilation in an
acute care setting. We also excluded studies describing
subject cohorts receiving mechanical ventilation at home.
We excluded single-case reports, commentaries, edito-
rials, reviews, opinion papers, and, for pragmatic rea-
sons, studies reported in languages other than English.

We searched the following electronic databases from
1980 to March 2013: Cochrane, MEDLINE, CINAHL,
Embase, LILACS, and the Web of Science and Confer-
ence Proceedings.

Using a predesigned screening tool, 2 authors (LR and
MM) independently examined study titles and abstracts to
identify eligible studies. Full-text articles considered poten-
tially relevant by either author were obtained and examined
for eligibility. Disagreements were resolved through third-
author (DM) discussion. Two authors in pairs independently
extracted study data using a standardized form, and all data
extraction was checked for accuracy by a third author (LR).
We extracted data on the country or countries where the
study was performed, type of care venue, age range and
diagnostic categories of subjects, terms used to describe the
cohort, definitional criteria for the terms used, and reasons
provided for the definitional criteria used. We also extracted
reported outcomes to examine types and variability in studies
of this patient population. Data extractors were not blinded to
study citations.

We generated summary tables reporting counts and pro-
portions of study and cohort characteristics, terms used to
describe the cohort, definitional criteria, and study out-
comes. Descriptive statistics were generated using SPSS
23 (IBM, Armonk, New York).

Study Characteristics

We screened 5,331 references and identified 539 refer-
ences for full text review. We excluded 120 references for
reasons shown in Figure 1. Of the 419 studies that met our
inclusion criteria, 363 (86.6%) were conducted in a single
care venue type (most commonly ICU), 30 (7.2%) were
conducted in multiple care venue types, 18 (4.3%) were
database studies, and 9 (2.1%) were surveys. Of the 419
studies, 366 (87.4%) included adults only, 43 (10.3%) were
pediatric only, 10 (2.4%) included adult and pediatric sub-
jects, and 2 (0.5%) reported data on pediatric and neonate
subjects. Studies represented cohorts from 38 countries,
most commonly the United States (187, 44%) (Table 1).
Most studies (297, 70.9%) reported data on heterogeneous
subject cohorts, and 66 (15.8%) studies reported data on

surgical patients only (46 of those 66, 69.7% cardiac sur-
gery). Other studies described subjects with COPD (16,
3.8%); trauma, including burns, spinal cord injury, and
acute brain injury (22, 5.3%); neuromuscular disorders
(17, 4.1%); and sepsis (1, 0.2%) cohorts.

Definitions of Prolonged Mechanical Ventilation

A total of 741 terms were used to refer to the 419 study
cohorts. The most common terms used were: PMV (253,
34.1%), admission to a specialized unit (107, 14.4%), and
long-term mechanical ventilation (79, 10.7%); chronic crit-
ical illness was a term used by 33 studies (4.5%) (Table 2).
The proportions of studies using the terms PMV and long-
term mechanical ventilation were similar in adult-only and
pediatric-only studies. No pediatric cohorts were defined
using the term chronic critical illness, and only 2 (2.8%)
were defined based on unit admission criteria. Table 3
demonstrates that the top 5 terms (PMV, unit admission
criteria, long-term mechanical ventilation, tracheostomy,
and ventilator dependence) remained consistent over time,

Fig. 1. Flow chart. PMV � prolonged mechanical ventilation.
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although use of the terms long-term mechanical ventila-
tion and ventilator dependence declined after 2003 and
1999, respectively. Most studies (282 of 419, 67.3%) used
the duration of mechanical ventilation as one of their def-
initional criteria, with over half of these studies (154 of
282, 54.6%) using this as the only defining criterion. Of
the 253 studies using the term PMV to describe their co-

hort, 182 (71.9%) included the duration of mechanical
ventilation as a definitional criterion. In total, we identi-
fied 37 different durations of ventilation. This variability
remained (range � 72 h to � 3 months) when including
only multicenter studies of � 5 units, database, or sur-
vey studies. Of the 419 studies, 53 (12.6%) used � 21 d
to 1 month; 39 (15.4%) of those using the term PMV to
describe the cohort (Table 4). The NAMDRC recom-
mended criterion of � 21 d was used by only 12 studies
(2.9%): 7 after 2005 and 5 before. The use of � 21 d to
1 month was most common in studies from Asia (18 of
60, 30%), in particular Taiwan (15 of 32, 46.9%), and
least common in studies from the United Kingdom and
Europe (6 of 121, 5%). For studies describing surgical
cohorts, 20 of 66 (30.3%) required a minimum duration
of ventilation of � 24 h for inclusion in the cohort, with
� 15 d being the maximum duration used by a study for
participant inclusion. Other commonly used definitional
criteria for PMV cohorts were the presence of a trache-
ostomy (81 studies, 19.4%), admission to a specialized
unit (61 studies, 14.6%), and failure to wean (32 stud-
ies, 7.7%) (Table 5).

Rationales for Cohort Terms

Of the 419 studies, 237 (56.6%) gave no reason or ra-
tionale for the cohort term or the definitional criteria se-
lected; 97 studies (23.2%) indicated that it was specific to
the admission criteria of the participating unit(s). Only 28
studies (6.7%) referred to a consensus definition despite

Table 1. Characteristics of Institutions Participating in Included
Studies

Characteristics n (%)

Region (no. � 419)
United States 187 (44.6)
Europe* 98 (23.4)
Asia† 60 (14.3)
United Kingdom 23 (5.5)
South America‡ 15 (3.6)
Canada 11 (2.6)
Middle East§ 10 (2.4)
Australia 10 (2.4)
Africa� 3 (0.7)
Multiple countries 2 (0.5)

Population (no. � 419)
Adult only 366 (87.4)
Pediatric only 43 (10.3)
Both adult and pediatric 10 (2.4)

Care venue (no. � 430)¶
ICU 273 (63.5)
Respiratory intermediate care unit or HDU

(step-up/down unit)
47 (10.9)

Weaning center, external referral or in-house 47 (10.9)
Long-term care/chronic ventilation or

rehabilitation facility
32 (7.4)

LTAC (United States) 17 (3.9)
Ward 5 (1.2)
Home 5 (1.2)
Other** 4 (0.9)

Number of units (no. � 376)††
Single unit 312 (83.0)
2 units 17 (4.5)
3 units 10 (2.7)
4 units 17 (4.5)
� 5 units 19 (5.1)

* Studies from European countries included Austria (2), Belgium (1), Bulgaria (2), France (19),
Germany (16), Greece (5), Hungary (1), Italy (27), Netherlands (7), Norway (1), Poland (2), Spain
(3), Sweden (1), Switzerland (1), and Turkey (10).
† Studies from Asian countries included China (3), India (3), Japan (5), Korea (2), Pakistan
(1), Singapore (1), Sri Lanka (10), Taiwan (32), Thailand (2), and Uzbekistan (1).
‡ Studies from South American countries included Argentina (4), Brazil (9), and Chile (2).
§ Studies from Middle East countries included Iran (2), Israel (6), Oman (1), and Saudi Arabia
(1).
� Studies from African countries included South Africa (2) and Tunisia (1).
¶ Thirty studies were conducted in multiple care venue types, 7 were surveys, and 18 were
database studies.
** Other care venue: multi-disciplinary ventilation service providing care across hospital units
(2 studies), post-anesthesia care unit, and cystic fibrosis clinic.
†† Not reported in 16 unit-based studies.
HDU � high-dependency unit
LTAC � long-term acute care

Table 2. Terms Used to Describe Study Cohorts

Descriptor* Overall
(no. � 741)

Adult Only
(no. � 654)

Pediatric
Only

(no. � 71)

Prolonged mechanical ventilation 253 (34.1) 225 (34.4) 23 (32.4)
Admission criteria of specialized unit 107 (14.4) 105 (16.1) 2 (2.8)
Long-term mechanical ventilation 79 (10.7) 69 (10.6) 7 (9.9)
Tracheostomy 67 (9.0) 52 (8.0) 13 (18.3)
Ventilator-dependent 53 (7.2) 42 (6.4) 8 (11.3)
Difficult weaning 47 (6.3) 43 (6.6) 3 (4.2)
Chronic critical illness 33 (4.5) 33 (5.0) NA
Prolonged ventilatory support/dependence 22 (3.0) 17 (2.6) 4 (5.6)
Chronic ventilation 18 (2.4) 13 (2.0) 4 (5.6)
Inability/failure to wean 17 (2.3) 15 (2.3) 2 (2.8)
Prolonged weaning 13 (1.8) 13 (2.0) NA
Prolonged acute mechanical ventilation 12 (1.6) 11 (1.7) 1 (1.4)
Prolonged intubation 11 (1.5) 7 (1.1) 4 (5.6)
Extended ventilation or extended weaning 3 (0.4) 3 (0.5) NA
Other† 6 (0.8) 6 (0.9) NA

Results are no. (%). Separate data are not shown for the 10 studies that reported on both an
adult and pediatric population.
* Some studies used multiple terms to refer to the study cohort.
† Other include: long-term weaning, late extubation, delayed extubation, mechanical
ventilation after hospital discharge, ineffective weaning, prolonged ventilatory failure.
NA � not applicable
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185 (44%) of included studies being published after the
2005 NAMDRC consensus definition. A further 27 (6.4%)
referred to criteria associated with diagnosis-related group-
ings, ICD, or other local database coding. Eleven studies
(2.6%) cited clinical relevance or local practices. Other
rationales included use in previous studies (8, 1.9%),
the median duration of ventilation of the study cohort
(5, 1.2%), and use as an indicator of transition from
acute to chronic care (4, 0.9%) (2 studies reported mis-
cellaneous reasons).

Reported Outcomes

There were 28 distinct outcomes reported by �5 stud-
ies. The most commonly reported study outcomes were
length of stay (258, 61.6%), mortality (228, 54.4%), and
duration of mechanical ventilation (142, 33.9%) (Table 6).
The rate of weaning and/or extubation success was a re-
ported outcome in 119 studies (28.4%) and was variably
defined as � 6 h (1, 0.8%), 24 h (9, 7.6%), 48 h (20,
16.8%), 72 h (5, 4.2%), 5 d (1, 0.8%), 7 d (18, 15.1%),
14 d (1, 0.8%), or 28 d (1, 0.8%) of spontaneous breathing

Table 3. Terms Used to Describe Study Cohorts by Year

Cohort
1992–1994
(no. � 42)

1995–1997
(no. � 79)

1998–2000
(no. � 97)

2001–2003
(no. � 94)

2004–2006
(no. � 140)

2007–2009
(no. � 157)

2010–2013
(no. � 123)

PMV 14 (33.3) 19 (24.1) 23 (23.7) 35 (37.2) 51 (36.4) 61 (38.9) 47 (38.2)
Long-term mechanical ventilation 6 (14.2) 11 (13.9) 13 (13.4) 14 (14.9) 13 (9.3) 10 (6.4) 9 (7.3)
Ventilator dependence 5 (11.9) 13 (16.5) 12 (12.4) 5 (5.3) 3 (2.1) 9 (5.7) 3 (2.4)
Admission criteria 3 (7.1) 12 (15.2) 12 (12.4) 15 (16.0) 22 (15.7) 22 (14.0) 20 (16.3)
Tracheostomy 3 (7.1) 7 (8.9) 12 (12.4) 8 (8.5) 12 (8.6) 15 (9.6) 10 (8.1)
Prolonged ventilation 2 (4.8) 5 (6.3) 1 (1.0) 5 (5.3) 1 (0.7) 6 (3.8) 2 (1.6)
Chronic ventilation 2 (4.8) 1 (1.3) 4 (4.1) 1 (1.1) 3 (2.1) 2 (1.3) 3 (2.4)
Difficult weaning 2 (4.8) 5 (6.3) 8 (8.2) 6 (6.4) 7 (5.0) 5 (3.2) 14 (11.4)
Chronic critical illness 1 (2.4) 2 (2.5) 5 (5.2) 1 (1.1) 9 (6.4) 10 (6.4) 5 (4.1)
Inability/failure to wean NA 3 (3.8) 2 (2.1) 1 (1.1) 4 (2.9) 5 (3.2) NA
Prolonged weaning NA NA 1 (1.0) 1 (1.1) 5 (3.6) 1 (0.6) 5 (4.1)
Prolong intubation NA NA NA 2 (2.1) 5 (3.6) 2 (1.3) 2 (1.6)
PAMV NA NA 1 (1.0) NA 1 (0.7) 7 (4.5) 3 (2.4)
Extend ventilation or weaning 1 (2.4) NA NA NA 1 (0.7) 1 (0.6) NA
Other 2 (2.4) 1 (1.3) NA NA 2 (1.4) 1 (1.3) NA

Results are no. (%). An additional 8 studies were included published between 1980 and 1991. Of these 3 used PMV, 2 ventilator dependence, and 1 each used admission criteria, chronic ventilation,
and failure to wean.
PMV � prolonged mechanical ventilation
NA � not applicable
PAMV � prolonged acute mechanical ventilation

Table 4. Minimum Mechanical Ventilation Duration for Cohort
Inclusion

Minimum Duration All Studies
(no. � 419)

PMV*
(no. � 253)

Unit
Admission
Criteria*

(no. � 107)

Long-Term
Mechanical
Ventilation*
(no. � 79)

Not stated 137 (32.7) 71 (28.1) 49 (45.8) 26 (32.9)
�1 y 2 (0.5) NA NA 2 (2.5)
�1 month to �1 y 8 (1.9) 1 (0.4) 4 (3.8) 6 (7.6)
21.0 d to 1 month 53 (12.6) 39 (15.4) 29 (27.1) 5 (6.3)
14.1–20.9 d 31 (7.4) 23 (9.1) 18 (16.8) 4 (5.1)
7.1–14 d 48 (11.5) 19 (7.5) 5 (4.7) 11 (13.9)
48.1 h to 7 d 109 (26.0) 71 (28.1) 1 (1.0) 25 (31.6)
24.1–48 h 23 (5.5) 21 (8.3) NA 2 (2.5)
5.1–24 h 8 (1.9) 8 (3.2) NA NA

Results are no. (%). Values may sum to more than 100% due to rounding.
* Prolonged mechanical ventilation, unit admission criteria, and long-term mechanical
ventilation were the most common terms used to describe study cohorts.
PMV � prolonged mechanical ventilation
NA � not applicable

Table 5. Definitional Criteria of Terms Used for Study Cohorts

Definitional Criteria All Studies
(no. � 728)

PMV
(no. � 417)

Long-Term
Mechanical
Ventilation
(no. � 154)

Duration of mechanical ventilation 282 (38.7) 182 (43.6) 53 (34.4)
Tracheostomy 141 (19.4) 81 (19.4) 28 (18.2)
Unit admission criteria 107 (14.7) 61 (14.6) 21 (13.6)
Failure to wean 81 (11.1) 32 (7.7) 22 (14.2)
Medical stability 32 (4.4) 16 (3.8) 10 (6.5)
Potential to wean 22 (3.0) 11 (2.6) 5 (3.2)
Database coding 20 (2.7) 8 (1.9) 2 (1.3)
Ventilator-dependent 19 (2.6) 12 (2.9) 6 (3.9)
Not defined* 18 (2.5) 8 (1.9) 7 (4.5)
Other 6 (0.8) 6 (1.4) NA

Results are no. (%).
* No descriptive criteria provided for the cohort term used.
PMV � prolonged mechanical ventilation
NA � not applicable
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without mechanical ventilation. A further 26 studies
(21.8%) considered successful weaning as spontaneous
breathing without mechanical ventilation at unit or hospi-
tal discharge (31 studies [26.1%] did not provide a defi-
nition). However, no study reported on the number of days
or hours between discontinuation and discharge. Only 8
studies (6.7%) commented on inclusion of exclusion of
noninvasive ventilation after discontinuation of invasive
support.

Discussion

In this scoping review, we identified substantial varia-
tion in the application and definition of terms a priori
hypothesized to describe mechanically ventilated subjects
no longer in the acute phase of mechanical ventilation.
Duration of mechanical ventilation was a common defin-
ing criterion; however, there was lack of agreement across

included studies as to the number of consecutive days
(or hours) that patients should require mechanical venti-
lation to meet cohort inclusion criteria. More than half of
the included studies did not provide a rationale for their
chosen definitional criteria of cohort terms used, meaning
that the reasoning behind selection of these terms and their
criteria was unclear. Inclusion of a large number of studies
with heterogeneous study designs and study objectives re-
sulted in the identification of numerous reported study
outcomes. Additionally, we identified variability in the
criteria used to define weaning and/or extubation success,
specifically the duration of monitoring subsequent to lib-
eration from mechanical ventilation during which the sub-
ject did not require further invasive or noninvasive sup-
port.

Some of the identified heterogeneity in the duration of
ventilation used as definitional criteria for subject cohorts
may be due to characteristics of the study region. For
example, use of � 21 d was most common in Asian coun-
tries, particularly Taiwan, where this criterion is used to
step patients down to a lower level of care.13 Twenty-one
days is also used as a trigger for transfer to long-term acute
care in the United States14; however, only 17 long-term
acute care studies from 187 United States studies were
identified in this review. The duration of mechanical ven-
tilation used as a defining criterion was also influenced by
inclusion of surgical only versus a mixed study population.
The longest duration used in studies of surgical subjects
was � 15 d compared with a maximum of �1 y in heter-
ogeneous cohorts. Furthermore, the inclusion of studies
using various data sources (direct observation vs admin-
istrative databases) may have generated heterogeneity. Data
collection from an administrative database requires the use
of codes, such as the ICD code 96.72 indicative of � 96 h
of mechanical ventilation, to identify a patient population,
whereas prospective studies can use any criteria consid-
ered appropriate by the investigator team.

There is little doubt that there is a distinct cohort of
relatively low-volume, high-cost, and poor outcome pa-
tients requiring mechanical ventilation for longer than the
average ICU patient.15-19 In 1989, Wagner et al20 identi-
fied that 6% of a cohort of nearly 4,000 ICU subjects were
ventilated for � 7 d and consumed 37% of ICU costs,
suggesting that this is not necessarily a new phenomenon
solely due to advances in technology or worsening popu-
lation comorbidity. However, our data suggest that we are
far from understanding whether study cohorts are referring
to similar patient phenotypes within or across studies and
far from establishing consensus on how to define this co-
hort. Using terms such as chronic or persistent critical
illness, several studies have documented a syndrome of
persistent organ dysfunction characterized by profound
weakness and extreme symptom burden.21 Such terms may
have merit when trying to distinguish subject cohorts within

Table 6. Outcomes Reported by Included Studies

Reported Outcomes (419 studies) no. (%)

Unit or hospital length of stay 258 (61.6)
Unit or hospital mortality 228 (54.4)
Duration of ventilation 142 (33.9)
ICU or ETT/tracheostomy complications 124 (29.6)
Rate of weaning/extubation success 119 (28.4)
Discharge disposition 85 (20.3)
6-month to 1-y survival 76 (18.1)
Functional status 55 (13.1)
Predictors of PMV 54 (12.9)
Tracheostomy rate or duration 54 (12.9)
Cost 50 (11.9)
Ventilator/respiratory/hemodynamic parameters 48 (11.5)
Decannulation 38 (9.1)
Prevalence or incidence of PMV (based on study

definition)
37 (8.8)

Health-related quality of life 34 (8.1)
Predictors of weaning or extubation success 34 (8.1)
Ventilator-associated pneumonia 32 (7.6)
Duration of weaning 29 (6.9)
�2–5 y survival 25 (6.0)
Predictors of survival or mortality 23 (5.5)
Re-intubation 22 (5.3)
ICU or hospital readmission or admission 22 (5.2)
Time to tracheostomy 17 (4.1)
Psychological outcomes (patient or caregiver) 16 (3.8)
Post-discharge survival �6 months 16 (3.8)
Need for home ventilation 8 (1.9)
Patient experience 7 (1.7)
Ventilator-free days 5 (1.2)
Other 143 (34.1)

ETT � endotracheal tube
PMV � prolonged mechanical ventilation
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the spectrum of critical illness; however, while also suf-
fering from lack of consensus, some authors believe this
term encompasses patients without a concomitant pro-
longed need for mechanical ventilation. Conversely, pa-
tients such as those with established neuromuscular dis-
ease may require prolonged to indefinite mechanical
ventilation and not meet other definitional requirements of
chronic critical illness.22

Lack of consistency as to the number of consecutive
days (or hours for surgical patients) used as definitional
criteria suggests that this may be a rather arbitrary marker
and may not be the best criterion to identify transition
from acute to PMV and a concomitant review of goals of
care. Indeed, using Delphi methods and a 38-member ex-
pert panel to establish the criteria that should define the
transition from acute care to PMV, our group identified
that the number of consecutive days of mechanical venti-
lation was one of 6 (out of 20) defining criteria that did not
gain consensus.23 Preferred criteria were patient stability
from a physiological perspective, repeated unsuccessful
attempts at weaning, and the patient’s wishes to remain
ventilated. These criteria reflect transition from the acute
phase of critical illness and an estimation of weaning dif-
ficulty as reflected in the simple, difficult, and prolonged
weaning classifications proposed in 2007.24 These wean-
ing classifications may be more useful than terms such as
PMV not only because they incorporate an element of
weaning difficulty but also because they provide an ob-
jective marker that weaning attempts have been com-
menced. What is missing from these classifications, war-
ranting further consideration, is when to classify a patient
as unweanable.

We found that definition of the time period in which
determination of weaning and/or extubation success oc-
curred was highly variable, ranging from 6 h to 28 d. The
NAMDRC definition suggests that PMV patients should
only be considered successfully weaned when able to main-
tain spontaneous breathing without invasive or noninva-
sive ventilatory support for a minimum of 7 d.8 Rationales
for monitoring over 7 d for the need to reestablish me-
chanical ventilation included the potential for slower re-
covery of the respiratory system and the likelihood of
more chronic comorbidities in this patient population. Ad-
ditionally, some authors have suggested that the need for
reestablishment of mechanical ventilation after 3 d is most
likely due to a new or unrelated process.25 However, from
a patient and health-care system provider perspective, no
further requirement for mechanical ventilation enabling
discharge from the admitting unit is a more useful defini-
tion of weaning and/or extubation success because it dem-
onstrates recovery and the ability to transition to a lower-
acuity and therefore lower-cost care location.

Few studies included in this scoping review commented
on the inclusion of noninvasive ventilation after discon-

tinuation of invasive support when defining weaning suc-
cess. The role of noninvasive ventilation is an important
element for consideration for this definition,24 particularly
in view of increased utilization in recent years.26 A Co-
chrane systematic review27 found that the use of noninva-
sive ventilation as a weaning strategy to enable extubation
for subjects with the potential to wean, but not yet able to
tolerate mechanical ventilation discontinuation, demon-
strated decreased weaning failure, mortality, ventilator-
associated pneumonia, ventilation duration, and ICU length
of stay compared with weaning strategies that did not in-
clude noninvasive ventilation. Failure to consider the use
of noninvasive ventilation after extubation when pooling
data from studies that do or do not use an early extubation
to noninvasive ventilation approach will produce inaccu-
rate estimates of weaning success.

We identified 39 distinct study outcomes reported by
� 3 included studies, with stay, mortality, and mechanical
ventilation duration described by over one third of studies.
Previously, our group has identified substantial variation
in the selection and definition of outcomes among trials of
interventions hypothesized to influence mechanical venti-
lation duration.28 Initiatives such as the Core Outcome
Measures in Effectiveness Trials (COMET) group aim to
facilitate the development and application of agreed stan-
dardized sets of outcomes, referred to as core outcome
sets.29 Numerous critical care professional societies have
called for standardization in the reporting of study end
points and a standard set of outcome measures with sev-
eral core outcome set development projects related to crit-
ical care under way.30 However, such initiatives are rela-
tively recent. Our data can be used to inform such a project
that can then be used in future studies of patients experi-
encing PMV. Without strategies to gain consensus, known
variation in the selection and measurement of outcomes of
studies recruiting mechanically ventilated patients com-
bined with variation in subject cohort definitions, as iden-
tified in this scoping review, will continue to drive incon-
sistency and limit interpretation of study findings.

Classification of homogeneous cohorts of mechanically
ventilated subjects experiencing critical illness using clear
definitional criteria is important. Prognostication, care goal
setting, implementation of effective therapies, or conversely
conversations around limitation of therapy may be limited
due to a failure or delay in recognizing patient transition from
acute care to PMV.23,31 Additionally, clear definitions are
required for successful conduct of further research, including
enrollment of subjects with a similar phenotype into clinical
trials, epidemiological studies, and meta-analyses.32,33 Our
data suggest that further consensus work is required to clas-
sify these cohorts, considering defining features in addition to
the duration of mechanical ventilation. Such consensus work
is likely to result in a set of terms as opposed to a single term
to describe the patient spectrum.
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Strengths and Limitations

To our knowledge, this is the first scoping review to use
rigorous and a priori developed methods to systematically
quantify cohort terms and their definitional criteria hy-
pothesized to describe subjects no longer in the acute phase
of mechanical ventilation. Our scoping review has the fol-
lowing limitations. First, our search only extends to March
2013 and therefore may not reflect terms and definitions in
most recent publications. However, we included � 400
studies and did not detect a demonstrable shift in terms
used and their definitions over time, particularly after pub-
lication of the 2005 NAMDRC definition.8 We therefore
believe that expanding the search to 2016 would not sub-
stantially influence our results and conclusions. Second,
for pragmatic reasons, we limited our inclusion criteria to
studies published in English, meaning that our findings
may not reflect the use of cohort terms in studies published
in other languages.

Summary

We identified substantial variation exists in the terminol-
ogy and definitional criteria for cohorts of subjects receiving
mechanical ventilation as well as reported study outcomes.
Few studies provided a rationale for selection of cohort terms
and their definitional criteria, making it difficult to draw con-
clusions as to the reasons for this substantial variation. Stan-
dardization of terminology and definitional criteria is required
for study data to be maximally informative for clinical deci-
sion making and future research.
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