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Abstract

Background/Objectives: Obesity hypoventilation syndrome (OHS) is a heterogeneous 
disorder characterized by obesity, chronic daytime hypercapnia, and sleep-disordered 
breathing. Noninvasive ventilation (NIV) provides ventilatory support during acute hy-
percapnic respiratory failure and for persistent hypoventilation in OHS, while continuous 
positive airway pressure (CPAP) is appropriate for selected stable patients with coexisting 
severe obstructive sleep apnea (OSA). This narrative review synthesizes determinants of 
NIV success and failure across acute and chronic OHS care. Methods: A targeted narrative 
search was conducted using PubMed/MEDLINE, Embase, and Scopus. Priority was given 
to OHS-specific cohort studies, randomized trials, individual patient data analyses, and 
relevant systematic reviews, with broader NIV evidence used cautiously when OHS-specific 
data were limited. Results: NIV success in OHS is best interpreted as a context-dependent 
trajectory rather than a single threshold. Acute success involves favorable trends in pH and 
PaCO2 , reduced work of breathing, improved alertness, avoidance of invasive mechanical 
ventilation, and safe transition from the acute episode. Chronic success is reflected by sus-
tained hypoventilation control, adherence, interface tolerance, symptom improvement, and 
fewer recurrent decompensations. Failure may reflect persistent physiological derangement, 
ineffective NIV delivery, or both. Conclusions: Phenotype-guided positive airway pressure 
(PAP) selection, early reassessment, technical optimization, adherence support, and struc-
tured follow-up may support the management of NIV outcomes in OHS. Distinguishing 
physiological failure from ineffective NIV delivery may help guide clinical reassessment and 
escalation decisions, although this conceptual framework requires prospective validation.

Keywords: obesity hypoventilation syndrome; noninvasive ventilation; continuous positive 
airway pressure; bilevel positive airway pressure; acute hypercapnic respiratory failure; 
adherence; telemonitoring; patient–ventilator synchrony

1. Introduction
Obesity hypoventilation syndrome (OHS) involves obesity, awake daytime hyper-

capnia, and sleep-disordered breathing after exclusion of alternative causes of alveolar 
hypoventilation. Its variable clinical presentation includes patients recognized during sleep-
medicine assessment and those first diagnosed during acute-on-chronic respiratory failure. 
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Delayed recognition and associated cardiopulmonary disease contribute to the complexity 
of management [1,2].

Positive airway pressure (PAP) is the principal ventilatory treatment for OHS. Con-
tinuous positive airway pressure (CPAP) can be an appropriate initial option in stable 
ambulatory patients with OHS and concomitant severe obstructive sleep apnea (OSA), 
whereas noninvasive ventilation (NIV) provides active ventilatory assistance when hypoven-
tilation predominates or acute hypercapnic respiratory failure requires support. Clinical 
reassessment is important because selection of device mode, correction of sleep-disordered 
breathing, early blood-gas response, and long-term control are different treatment ques-
tions [1,3,4].

The meaning of NIV success or failure depends on the setting and endpoint. During 
an acute episode, relevant outcomes include the course of respiratory acidosis, work of 
breathing, airway safety, and avoidance of intubation; following discharge, continuity of 
treatment and readmission become important. In stable OHS, sustained improvement in 
ventilation, symptoms, and treatment effectiveness must be distinguished from device use 
alone. Accordingly, baseline characteristics that may be associated with risk should not 
be conflated with evolving indicators of response, modifiable delivery barriers, or clinical 
outcomes [5–7].

Previous reviews have addressed important parts of this field. Sequeira et al. [8] 
discussed NIV in critically ill patients with OHS, including acute respiratory failure, post-
operative care, and weaning, and proposed an acute management algorithm. More recent 
reviews by Pépin et al. [2] and Vultur et al. [9] emphasize OHS phenotypes, broader 
management, comorbidities, and multidisciplinary care; Rabec et al. [10] provide a physio-
logical perspective on ventilatory management in obesity. These publications also discuss 
treatment selection and practical management. Building on previous reviews, this article 
provides an outcome-oriented synthesis linking acute NIV response, post-acute transition, 
and long-term treatment effectiveness.

This narrative review examines factors associated with NIV response in OHS while 
distinguishing direct OHS clinical findings from results extrapolated from broader NIV 
populations and from physiological reasoning. It organizes the literature into baseline 
patient characteristics, early response indicators, effective NIV delivery, and care-system 
factors, with attention to how the relevant endpoints differ. The accompanying physiology-
versus-delivery framework illustrates potentially overlapping mechanisms that can inform 
clinical reassessment; it is conceptual, has not been prospectively validated, and should not 
be interpreted as a prediction tool or a substitute for established escalation criteria.

2. Materials and Methods
2.1. Review Design

This narrative review examines factors associated with NIV success and failure in OHS 
across acute, post-acute, and chronic care. A narrative design was selected to integrate 
clinical evidence from heterogeneous populations, settings, study designs, and outcome 
definitions rather than estimate a single pooled treatment effect. The synthesis distinguishes 
direct OHS clinical evidence from findings extrapolated from broader NIV populations and 
from physiological or expert interpretation.

2.2. Literature Search
Relevant literature was identified through searches of PubMed/MEDLINE, Embase, 

and Scopus, supplemented by targeted searches and screening of reference lists from rel-
evant studies, clinical practice guidelines, and reviews. Publications available through 
September 2026 were considered. Search terms included “obesity hypoventilation syn-
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drome”, “OHS”, “noninvasive ventilation”, “bilevel positive airway pressure”, “continuous 
positive airway pressure”, “CPAP”, “acute hypercapnic respiratory failure”, “home mechan-
ical ventilation”, “NIV failure”, “adherence”, “mask leak”, “patient–ventilator asynchrony”, 
and “telemonitoring”. These terms were combined as appropriate to identify studies 
addressing acute NIV outcomes, positive airway pressure modality selection, long-term 
ventilatory management, treatment effectiveness, and care transitions. The search was 
designed to support a focused narrative synthesis rather than a systematic review.

2.3. Study Selection and Evidence Prioritization
Studies were selected for their relevance to NIV or PAP outcomes in OHS, including 

acute treatment response or failure, discharge management, chronic gas-exchange control, 
treatment modality selection, adherence, hospitalization, survival, and patient-centered 
outcomes. For OHS-specific treatment claims, randomized trials and original observational 
studies reporting relevant outcomes were prioritized. Individual patient data syntheses, 
systematic reviews, and clinical practice guidelines informed broader conclusions and 
recommendations; narrative reviews were used primarily to provide clinical context and 
identify foundational primary studies. Study relevance, design, endpoint appropriateness, 
and limitations took precedence over publication date.

Evidence was differentiated according to population and applicability. Direct OHS 
evidence included studies reporting outcomes in patients diagnosed with OHS; studies 
combining confirmed and suspected OHS or focusing on obesity-related acute hypercapnic 
respiratory failure were interpreted with attention to diagnostic uncertainty. Research in-
volving mixed-etiology respiratory failure, chronic obstructive pulmonary disease (COPD), 
other hypoventilation disorders, or general NIV populations were treated as indirect evi-
dence and used primarily where OHS-specific data were unavailable. Reports from overlap-
ping Pickwick trial cohorts were interpreted as related analyses rather than independent 
patient samples. Studies predicting the presence of OHS were not treated as evidence 
predicting NIV treatment failure.

2.4. Evidence Extraction and Narrative Synthesis
For selected clinical studies, information was extracted on design, population and 

sample size, setting, intervention or exposure, definition of the reported outcome, follow-
up, numerical findings and effect estimates where available, adjustment for relevant con-
founders, and important study limitations. Selected principal clinical studies were organized 
by acute, post-acute, and chronic care context.The synthesis placed emphasis on study-
specific outcome definitions and on statistically nonsignificant findings as well as significant 
associations.

The evidence was synthesized across baseline patient characteristics and phenotype, 
early indicators of physiological response, ventilator and interface delivery barriers, adher-
ence and treatment effectiveness, and care-system factors. Baseline predictors, markers of 
evolving treatment response, technical impediments, and outcomes defining NIV failure 
were considered distinct concepts, while recognizing their possible clinical overlap. The 
term “independent predictor” was reserved for associations supported by multivariable 
analyses within the relevant study population and endpoint. No pooled meta-analysis or for-
mal study-by-study risk-of-bias scoring was undertaken; limitations in design, population 
directness, and causal interpretation were considered narratively.

3. Pathophysiological Basis of NIV Response in OHS
OHS is physiologically heterogeneous. Chronic hypercapnia can result from vary-

ing combinations of obesity-related mechanical restriction, reduced respiratory system 
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compliance, upper-airway obstruction, altered ventilatory control, and cardiometabolic 
comorbidity [2,10]. This heterogeneity helps explain why a uniform PAP strategy is unlikely 
to fit all patients. Phenotype-oriented descriptions of OHS continue to develop and may 
inform future modality selection and outcome prediction [11].

Obesity-related respiratory restriction increases the ventilatory load that PAP therapy 
must overcome. Increased abdominal and thoracic mass reduces lung volumes, raises 
pleural pressure, limits diaphragmatic excursion, and promotes airway closure, especially 
during sleep and in the supine position [10]. As a result, some patients require higher levels 
of inspiratory pressure support to improve alveolar ventilation and reduce PaCO2 . However, 
higher pressures can also increase leak, discomfort, aerophagia, and patient–ventilator 
asynchrony, converting an apparently appropriate prescription into ineffective delivered 
ventilation [12,13].

Impaired ventilatory drive is another important mechanism. Leptin-mediated path-
ways and leptin resistance have been proposed as contributors to inadequate ventilatory 
compensation in severe obesity, helping explain why not all individuals with obesity de-
velop chronic daytime hypercapnia [14]. In clinical terms, reduced ventilatory drive may 
increase reliance on effective nocturnal ventilatory support and may become more apparent 
during rapid eye movement (REM) sleep, acute illness, sedative exposure, or fluid overload.

The frequent coexistence of OSA further modifies the PAP response. OSA-predominant 
OHS may improve with CPAP when upper-airway obstruction is the dominant driver of 
nocturnal hypoventilation. By contrast, patients with milder OSA, predominant sleep 
hypoventilation, persistent daytime hypercapnia, or marked restrictive mechanics may 
require bilevel PAP or NIV to provide active ventilatory assistance [15,16]. Comparative 
OHS data also show that baseline PaCO2  alone is insufficient as a universal selector between 
CPAP and NIV in patients with OHS and coexisting severe OSA, reinforcing the need for 
phenotype- and response-guided reassessment [17].

Systematic reviews and network meta-analyses suggest that different PAP modes 
are associated with improvements in gas exchange and sleep-related parameters in OHS, 
but mode rankings should not be interpreted as universal clinical superiority for every 
phenotype [18,19]. Real-world effectiveness appears to depend on whether the selected 
mode achieves adequate expiratory positive airway pressure (EPAP) for obstruction control, 
sufficient pressure support for ventilation, and tolerable delivery with manageable leaks 
and side effects [10].

Taken together, the NIV response in OHS is likely to depend on three aligned elements: 
adequate ventilatory support, effective delivery of that support, and reassessment of clinical 
response. Adequate ventilatory support requires EPAP that is sufficient to stabilize the upper 
airway and pressure support that is sufficient to improve ventilation. Effective delivery 
requires comfort, leak control, synchrony, and adherence. Reassessment helps determine 
whether the selected strategy is achieving clinical and physiological improvement.

4. Definitions of NIV Success and Failure
NIV outcomes in OHS are best understood as related endpoint domains rather than 

as a single universal definition of success or failure. In acute care, endpoints include early 
physiological stabilization, avoidance of invasive mechanical ventilation (IMV), and safe 
transition out of acute respiratory failure. In chronic care, endpoints shift toward sustained 
control of hypoventilation, adherence, prevention of recurrent decompensation, reduced 
hospitalization, and patient-centered improvement [16,20].

In acute hypercapnic respiratory failure, practical success is usually indicated by 
improving pH, falling or stabilizing PaCO2 , reduced work of breathing (WOB), improved 
alertness, and clinical stabilization without immediate need for IMV. Failure may include 
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persistent or worsening acidosis, rising PaCO2 , refractory hypoxemia, deteriorating mental 
status, inability to protect the airway, hemodynamic instability, intolerance, uncontrolled 
leak, or escalation to IMV [20,21].

In chronic OHS, success is not defined by an initial arterial blood gas (ABG) response 
alone. It requires sustained improvement in daytime ventilation, control of nocturnal hy-
poventilation and residual obstructive events, adequate nightly exposure, tolerable interface 
use, reduced symptoms, and fewer recurrent decompensations or hospitalizations [22,23]. 
Long-term studies of ventilatory therapy and chronic hypercapnic respiratory failure sug-
gest that sustained treatment exposure and PaCO2  reduction are associated with clinically 
important outcomes, although some data are broader than OHS-specific and should be 
interpreted accordingly [24–27].

A key limitation in the literature is that many thresholds for early NIV failure are 
derived from mixed-etiology cohorts, often dominated by COPD or broader acute respi-
ratory failure populations. In OHS, severe baseline derangement may still improve with 
optimized NIV if the precipitating illness is reversible and delivery is effective. Therefore, 
OHS response should be interpreted as a trajectory rather than as a single ABG value or 
isolated reassessment time point [28,29].

The acute, post-acute, and chronic endpoint domains are summarized in Table 1.

Table 1. Practical indicators and endpoint domains for noninvasive ventilation (NIV) success and 
failure in obesity hypoventilation syndrome (OHS).

Care Context/Outcome 
Domain

Success 
Indicators/Endpoints

Failure 
Indicators/Endpoints Key Interpretation

Acute AHRF

Improving pH, decreasing 
PaCO2 , reduced WOB, 

improved alertness, and 
avoidance of IMV.

Worsening acidosis or 
hypercapnia, refractory 
hypoxemia, inability to 

protect the airway, 
persistent intolerance, or 

need for IMV.

Assess serial blood gases 
and clinical trajectory 

rather than relying on a 
single ABG threshold.

Post-acute transition

Continuity of PAP/NIV 
therapy after discharge, 

timely outpatient 
reassessment, and 

avoidance of recurrent 
respiratory failure or 

readmission.

PAP interruption, 
inadequate follow-up, 
recurrent hypercapnic 
respiratory failure, or 

unplanned readmission.

Evaluate treatment 
continuity and clinical 

outcomes following 
discharge.

Chronic OHS

Sustained CO2  control, 
adequate nightly use, 

symptom improvement, 
and fewer admissions.

Persistent hypercapnia, 
inadequate adherence, 

unresolved leak or 
intolerance, and recurrent 

decompensation.

Assess long-term 
effectiveness alongside 

adherence, interface 
performance, phenotype, 
and ventilator settings.

Patient-centered outcomes

Improved sleep quality and 
functional status, reduced 

symptom burden, and 
better treatment 

experience.

Persistent symptoms, poor 
treatment tolerance, 

excessive treatment burden, 
and reduced quality of life.

Evaluate patient-reported 
outcomes alongside 
physiological and 

device-derived measures.

Abbreviations: ABG, arterial blood gas; AHRF, acute hypercapnic respiratory failure; IMV, invasive 
mechanical ventilation; NIV, noninvasive ventilation; OHS, obesity hypoventilation syndrome; PAP, 
positive airway pressure; PaCO2 , arterial carbon dioxide tension; WOB, work of breathing.
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5. Determinants of NIV Success and Failure
Selected primary OHS studies and related evidence are summarized in Table 2, or-

ganized by acute, post-acute, and chronic care. Because the endpoints and study designs 
differ, the entries are interpreted individually rather than pooled.

Table 2. Principal clinical studies informing the interpretation of noninvasive ventilation outcomes in 
obesity hypoventilation syndrome.

Care Domain Study/Design/n Population, Setting and 
Outcome

Key Quantitative 
Findings

Interpretation and 
Limitations

Acute NIV 
outcomes

Carrillo et al. [5]
Prospective comparative; 

n = 716 (OHS 173; 
COPD 543)

Acute hypercapnic 
respiratory failure; NIV 
success = avoidance of 

intubation plus ICU 
survival and transfer 

to ward.

Overall, NIV failure: 
11/173 (6%) OHS versus 

59/543 (11%) COPD 
(p = 0.11); late NIV 

failure 7% versus 13% 
(p = 0.037).

Direct OHS acute 
evidence; comparison is 

between different 
diagnoses. No validated 
OHS-specific predictor 

identified.

Lemyze et al. [6]
Prospective single-center; 

n = 76

Morbidly obese patients 
with OHS receiving NIV 

for acute respiratory 
failure; NIV failure 

assessed during acute 
treatment.

NIV failed in 13/76 
(17%); pneumonia in 

12/13 failures versus 9/63 
successes (p < 0.0001). 
Delayed gas-exchange 
response occurred in 

33/63 (53%) successes.

Direct OHS evidence. 
Only 13 failures; no 
multivariable model. 
Pneumonia/severity 
associations are not 

established independent 
predictors.

Chebib et al. [30]
Retrospective 

single-hospital, four-ICU 
cohort; OHS n = 115

37 OHS patients admitted 
to ICU with acute 

hypercapnic respiratory 
failure; 36 received initial 
NIV. Failure = intubation 

or ICU death.

NIV succeeded in 33/36 
(91.7%); heart failure 

precipitated 20/37 (54%) 
ICU episodes. Lower 

vital capacity was 
associated with ICU 
admission, not NIV 

failure.

Direct OHS ICU cohort; 
only three NIV failures 

and no adjusted 
NIV-failure model.

Mathew et al. [31]
Retrospective single ICU; 

n = 188

Known or suspected 
OHS with ICU 

respiratory failure. NIV 
failure involved 

intubation or ICU death; 
comparisons by BMI 

strata.

NIV failure was more 
frequent among patients 
with BMI 30–34.9 kg/m2 
than among those with 

BMI ≥ 50 kg/m2  (69% vs. 
34%, p = 0.007).

Retrospective ICU cohort 
including confirmed and 

suspected OHS. 
Subgroup comparisons 

may be affected by 
confounding and 

differences in baseline 
characteristics; the 

findings do not establish 
BMI as an independent 
predictor of NIV failure.

Post-acute/
discharge

Mokhlesi et al. [7]
Individual-patient-data 
meta-analysis; n = 1162

Hospital survivors with 
OHS or suspected OHS; 

1043 discharged with 
PAP and 119 without. 
Mortality at 3 months.

Three-month mortality 
was 2.3% with discharge 

PAP versus 16.8% 
without PAP; reported 

relative risk 0.12 (95% CI 
0.05–0.30).

Observational pooled 
evidence, not a 

randomized trial; 
certainty rated very low 
and substantial baseline 

differences may 
confound association.

Einarsson et al. [22]
Population registry, 

n = 2445

OHS initiating home 
mechanical ventilation: 
acute n = 1027; elective 
n = 1418. Annualized 
hospitalization rates.

Proportion hospitalized 
fell from 84% in the 
HMV-initiation year 

(Year 0) to 54% in Year 1; 
rate declined by 0.88 

hospitalizations/patient-
year (95% CI 0.74–1.02).

No untreated 
contemporaneous 

control; Year 0 contains 
the index event. 

Association should not be 
interpreted as causal 

treatment effect.
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Table 2. Cont.

Care Domain Study/Design/n Population, Setting and 
Outcome

Key Quantitative 
Findings

Interpretation and 
Limitations

Chronic 
PAP/NIV 
selection

Piper et al. [32]
Randomized trial; n = 36 

(18/group)

Stable selected OHS after 
initial CPAP assessment; 

three-month CPAP 
versus bilevel treatment; 

primary endpoint 
daytime PaCO2  change.

Mean PaCO2  reductions: 
6 (SD 8) mmHg with 
CPAP versus 7 (SD 7) 

mmHg with bilevel; no 
significant difference.

Nine patients meeting 
severe CPAP-failure 

criteria were excluded 
from randomization; 

results apply to selected 
responders.

Masa et al. [3]—Pickwick
Randomized trial; 

n = 221

Stable OHS with severe 
OSA; NIV, CPAP or 

lifestyle modification; 
two-month change in 

daytime PaCO2 .

PaCO2  change: −5.5 
(SD 7.0) mmHg NIV 

versus −3.7 (6.6) CPAP; 
no significant NIV–CPAP 
difference in the primary 

comparison.

Short-term physiological 
outcome; same 

severe-OSA Pickwick 
trial family as 

Masa et al. [4,17].

Howard et al. [33]
Randomized trial; 

60 randomized, 
57 analyzed

Newly diagnosed severe 
OHS; three-month CPAP 

versus bilevel PAP. 
Composite treatment 

failure included hospital 
admission, persistent 
ventilatory failure or 

non-adherence.

Failure: 14.8% bilevel 
versus 13.3% CPAP 
(p = 0.87). Baseline 

PaCO2  associated with 
persistent ventilatory 

failure at 3 months 
(OR 2.3; p = 0.03).

Direct but small 
short-term trial; baseline 
PaCO2  finding concerns 

persistent treatment 
failure, not acute NIV 

failure.

Masa et al. [4]—Pickwick
Randomized trial; 
n = 204 analyzed

Stable OHS with severe 
OSA; long-term CPAP 
versus NIV; primary 

outcome all-cause 
hospitalization 

days/year.

1.63 (SD 3.74) days/year 
with CPAP versus 1.44 

(3.07) with NIV; adjusted 
rate ratio 0.78 (95% CI 
0.34–1.77; p = 0.561).

No demonstrated 
between-group 

difference; median 
follow-up 5.44 years. 

Related cohort to Masa 
et al. [3], not 

independent participants.

Masa et al. 
[34]—Pickwick

Randomized trial; n = 86

Stable OHS without 
severe OSA 

(AHI < 30/h); NIV 
versus lifestyle 

modification; short-term 
PaCO2  response.

Mean PaCO2  change: 
−6.0 (95% CI −7.7 to 

−4.2) mmHg with NIV 
versus −2.8 (−4.3 to 
−1.3) with lifestyle 

modification (p < 0.001).

Direct evidence for OHS 
without severe OSA. The 
comparison involved NIV 
and lifestyle modification 

rather than CPAP. The 
cohort overlaps with the 

subsequent Pickwick 
follow-up study.

Masa et al. 
[35]—Pickwick

Randomized trial; 
98 randomized, 96 

analyzed

Stable OHS without 
severe OSA; long-term 

NIV versus lifestyle 
modification; 

hospitalization 
days/year.

2.71 (SD 4.52) days/year 
NIV versus 2.60 (5.31) 
control; adjusted rate 

ratio 1.07 (95% CI 
0.44–2.59; p = 0.882).

Trial stopped early, with 
a wide confidence 

interval. Participants 
overlap with those in the 

earlier Pickwick trial 
involving OHS without 

severe OSA.

de Llano et al. [36]
Retrospective 

single-center; n = 115 
treated

Severe OHS followed 
8.0 ± 4.8 years; eventual 
need for NIV after PAP 
management, including 

attempted CPAP 
step-down.

29% of patients ever 
treated with CPAP were 
later reassigned to NIV. 

Final-NIV modality 
model: baseline BMI OR 
1.29 (95% CI 1.09–1.52); 

nocturnal oxygen OR 9.20 
(1.84–45.87).

Nonrandom treatment 
and switching; model 
endpoint = final PAP 

mode across cohort, not 
independently validated 
prospective CPAP failure.
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Table 2. Cont.

Care Domain Study/Design/n Population, Setting and 
Outcome

Key Quantitative 
Findings

Interpretation and 
Limitations

Long-term 
outcomes/ad-

herence

Budweiser et al. [37]
Retrospective cohort; 

n = 126

OHS receiving long-term 
NIV; survival and 

mortality-associated 
variables over mean 

41.3 months.

Five-year survival 70.2%; 
multivariable model 

retained PaO2 , pH and 
leukocyte count as 

mortality-associated 
variables.

Retrospective 
observational study. The 

identified prognostic 
factors relate to 

long-term mortality 
rather than acute NIV 

failure, and the findings 
may be affected by 

residual confounding.

Priou et al. [38]
Retrospective cohort; 

n = 130

OHS starting home NIV 
in stable (n = 92) or 

acute (n = 38) settings; 
survival and treatment 

continuation.

Five-year survival 77.3%; 
24/130 (18.5%) died; 

oxygen therapy was the 
only reported 

independent mortality 
predictor.

Retrospective 
observational study; the 

association between 
supplemental oxygen use 
and mortality may reflect 

greater underlying 
disease severity and 

should not be interpreted 
as causal.

Bouloukaki et al. [39]
Prospective 

observational; 
252 enrolled, 225 

completed

OHS followed for ≥2 
years on PAP; objective 

hours of use, gas 
exchange, symptoms and 

mortality.

Median 30 months; 
PaCO2  decreased from 

median 50.0 to 43.0 
mmHg. Users with 
normocapnia used 

6.7 ± 1.5 versus 5.7 ± 1.3 
h/night in persistent 

hypercapnia (p = 0.038).

Direct longitudinal OHS 
adherence–effectiveness 

association; 
nonrandomized, not 
proof that any single 

hours-per-night cutoff 
ensures control.

Almeneessier et al. [40]
Prospective 

observational; n = 101

Saudi ambulatory OHS 
with severe OSA; 

CPAP/BPAP initiation 
and objective PAP 

adherence at 1, 6 and 12 
months.

CPAP titration succeeded 
in 64.4%; 43.6% met the 

study’s acceptable 
adherence classification 

at 12 months. Early 
adherence was associated 

with 12-month 
adherence.

Adherence outcome, not 
proof of effective 
hypoventilation 

correction or protection 
against hospital 

readmission.

Agossou et al. [23]
Cross-sectional; n = 75

OHS receiving NIV; 
comparison of 40 with 
versus 35 without prior 

CPAP; usage, leaks, 
residual AHI and 
ventilation-related 

measures.

NIV use <4 h/night in 
10/40 (25%) with prior 

CPAP versus 7/35 (20%) 
without (p = 0.80); 

measured NIV quality 
indicators were similar.

Small single-center 
cross-sectional study; 

previous CPAP use did 
not establish improved 

NIV adherence or 
effectiveness.

Abbreviations: AHI, apnea–hypopnea index; BPAP, bilevel positive airway pressure; BMI, body mass 
index; CI, confidence interval; CPAP, continuous positive airway pressure; HMV, home mechanical 
ventilation; ICU, intensive care unit; NIV, noninvasive ventilation; OHS, obesity hypoventilation 
syndrome; OR, odds ratio; OSA, obstructive sleep apnea; PAP, positive airway pressure; PaCO2 , 
arterial carbon dioxide tension; SD, standard deviation.

5.1. Patient-Related Determinants
Patient characteristics should be interpreted according to the outcome being examined. 

Baseline obesity burden, daytime hypercapnia, sleep-disordered breathing phenotype, 
coexisting cardiopulmonary disease, and the cause of acute decompensation can inform 
clinical risk assessment, but they are not interchangeable predictors of acute NIV failure, 
long-term CPAP inadequacy, or mortality. Greater obesity-related mechanical load possibly 
raises ventilatory requirements; the extent to which body mass index (BMI) independently 
predicts a specific NIV outcome in OHS remains uncertain.
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In acute OHS-related respiratory failure, the precipitating illness and overall organ 
dysfunction appear more informative than isolated baseline PaCO2 . In a prospective series 
of 76 patients with decompensated OHS, Lemyze et al. [6] reported NIV failure in 13 (17%); 
pneumonia was present in 12/13 failures versus 9/63 successes, and admission severity 
scores were higher among failures. These associations were observed, not validated inde-
pendent predictors, because the small number of failures precluded reliable multivariable 
modeling. In the ICU cohort of Chebib et al. [30], 33 of 36 patients initially treated with 
NIV avoided the study’s failure endpoint (intubation or ICU death); lower vital capacity 
was associated with ICU admission in adjusted analysis, but the analysis did not establish a 
predictor of NIV failure itself.

The association between obesity severity and acute NIV failure is particularly uncertain. 
Mathew et al. [31] observed differences in NIV failure across BMI categories in 188 ICU 
patients with known or suspected OHS, but subgroup size, diagnostic uncertainty, con-
founding, and multiple-testing adjustment limit interpretation. Accordingly, a higher or 
lower BMI should not be used in isolation to predict NIV success or justify withholding a 
monitored NIV trial. Similarly, prognostic findings from long-term cohorts address differ-
ent endpoints: Budweiser et al. [37] identified baseline PaO2 , pH, and leukocyte count as 
mortality-associated factors in an adjusted analysis of 126 NIV-treated OHS patients, but 
these are not established predictors of acute NIV treatment failure.

Sleep-disordered breathing phenotype provides stronger evidence for selection of 
chronic PAP modality than for prediction of acute NIV failure. In stable ambulatory OHS 
with severe OSA, the 2019 American Thoracic Society (ATS) guideline conditionally fa-
vors CPAP as initial treatment. In the Pickwick randomized trial, Masa et al. [3] reported 
improvements in gas exchange and symptoms with both CPAP and NIV, without a signifi-
cant difference between the active modalities for the principal PaCO2  comparison. In the 
related long-term analysis, Masa et al. [4] found 1.63 versus 1.44 hospitalization days per 
patient-year with CPAP and NIV, respectively (adjusted rate ratio 0.78; 95% CI 0.34–1.77; 
p = 0.561). These reports involve related trial populations and should not be counted as 
independent cohorts.

For OHS without severe OSA, the physiological rationale for ventilatory assistance is 
different. In the parallel Pickwick trial, NIV improved daytime PaCO2  relative to lifestyle 
modification in the short term [34]; its later follow-up did not demonstrate a significant 
reduction in hospitalization days [35]. Neither comparison was a head-to-head trial of 
NIV versus CPAP in this phenotype. Treatment choice should therefore consider clinical 
stability, OSA severity, residual hypoventilation, and objectively assessed response rather 
than a universal ranking of modes. In an OHS cohort with mild-to-moderate OSA (apnea–
hypopnea index < 30 events/h), BaHammam et al. evaluated 54 patients and reported 
successful initial CPAP titration in 36 (66.7%), whereas 18 required bilevel PAP. This de-
scribes titration feasibility and one-month adherence assessment, not long-term comparative 
effectiveness [41].

Three distinct forms of apparent treatment failure should not be conflated. Incomplete 
CPAP titration during a single study night does not necessarily establish persistent long-term 
CPAP failure; this distinction is illustrated by Lastra et al. [42]. Long-term CPAP inadequacy 
involves recurrent or persistent ventilatory disturbance despite an adequately delivered 
and reassessed treatment trial, potentially prompting transition to NIV. In the retrospective 
cohort of de Llano et al. [36], 29% of patients who received CPAP were subsequently 
switched to NIV; the model associated final treatment modality with BMI, weight change, 
FEV1 /FVC, and nocturnal supplemental oxygen requirement. This was a single-center, 
nonrandomized model of eventual PAP mode, not an externally validated prediction rule 
for future CPAP failure. NIV failure refers to a different event or endpoint and must be 
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defined according to acute or chronic care context. Conversely, an interventional study by 
Arellano-Maric et al. evaluated a selected group of 42 stable, NIV-treated patients with 
OHS; 30 (71%) maintained daytime PaCO2 ≤ 45 mmHg following the planned short-term 
NIV-to-CPAP switch process. The results support carefully monitored transitions in selected 
patients but cannot establish long-term safety or generalize to unstable OHS [43].

Cardiac dysfunction, fluid overload, pulmonary hypertension, sedative exposure, and 
substantial weight changes may further influence clinical course and treatment needs. Their 
potential physiological relevance is credible, but associations with specific NIV outcomes 
should be distinguished from general OHS morbidity, diagnostic recognition, or long-term 
mortality. These variables warrant individualized assessment without assuming that all are 
independently predictive of NIV success or failure.

5.2. Early Physiological Response
Early response to NIV is an evolving clinical indicator rather than a fixed baseline 

predictor. Reassessment should consider the direction of change in pH and PaCO2  together 
with respiratory rate, work of breathing, alertness, oxygenation, hemodynamic status, 
and the patient’s overall condition. A rising pH, falling respiratory effort, and improving 
consciousness provide evidence of clinical response even when PaCO2  remains above the 
normal range. Conversely, worsening respiratory or circulatory status requires urgent 
evaluation irrespective of a single blood-gas measurement.

Direct OHS evidence cautions against labeling an incomplete early blood-gas response 
as inevitable failure. Lemyze et al. [6] found that 33 of 63 patients (53%) who were ultimately 
successfully treated with NIV had delayed correction of hypercapnic acidosis during the first 
six hours. This observation applies to patients whose clinical condition supported continued 
monitored treatment; it does not justify prolonging NIV when airway safety, hemodynamics, 
consciousness, or breathing effort deteriorates. Chebib et al. [30] likewise documented 
frequent acute NIV success despite substantial initial hypercapnia and acidemia, but their 
small number of failures precluded a validated early-failure model.

At the bedside, an unsatisfactory trend should trigger simultaneous evaluation of 
the acute precipitant and the effectiveness of delivered ventilatory support. Residual 
upper-airway obstruction, insufficient pressure support, interface leak, patient–ventilator 
asynchrony, inappropriate positioning, and unresolved fluid overload or infection may 
contribute to a poor response. Correction of these potentially reversible problems is rea-
sonable in a patient who remains clinically safe, while assessment for escalation should 
not be postponed if deterioration is occurring. More detailed reassessment and escalation 
considerations are developed in Section 6.

Improved oxygen saturation (SpO2 ) alone does not establish resolution of hypoventi-
lation, because supplemental oxygen may increase SpO2  without correcting carbon dioxide 
retention. Repeat pH and PaCO2  measurements, interpreted alongside clinical examination, 
remain important in acute care. In chronic NIV users, persistent daytime hypercapnia 
despite documented use is a different problem and should prompt assessment of leak, 
residual events, effective settings, adherence, and competing causes rather than automatic 
classification as acute NIV failure. Evidence from broader hypercapnic respiratory failure 
populations can support this approach but should not be represented as an OHS-specific 
prediction rule.

5.3. Ventilator and Interface Determinants
The effectiveness of NIV depends on the support delivered, not only the prescribed 

ventilator mode or pressure. EPAP is used to address upper-airway obstruction, whereas 
the difference between inspiratory positive airway pressure (IPAP) and EPAP provides 
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pressure support to assist ventilation. Inadequate EPAP can leave obstructive events un-
treated, while insufficient effective pressure support may leave alveolar hypoventilation 
unresolved. Higher pressures are not invariably better: excessive pressure, poor mask fit, 
or poorly matched ventilator timing may increase leak, discomfort, and asynchrony. These 
are physiological and technical principles supported largely by broader NIV literature and 
should not be presented as independently validated OHS-specific outcome predictors.

Practical troubleshooting begins by checking mask position and seal, intentional versus 
unintentional leak, signs of residual obstructive events, patient comfort, and available 
ventilator measurements. If obstruction persists, EPAP adequacy should be reviewed; if 
ventilation remains insufficient despite control of obstruction, effective pressure support 
and backup-rate adequacy can be reassessed. Trigger sensitivity, cycling, rise time, and 
interface selection may need adjustment when there is missed triggering, premature or 
delayed cycling, excessive leak, or distress. Changes should be individualized and evaluated 
using measures of gas exchange and patient tolerance, rather than relying solely on device-
derived estimates. Specific monitoring and escalation principles are discussed further in 
Section 6.

Interface intolerance and leak can generate a feedback loop: inadequate delivered 
assistance contributes to persistent hypercapnia, while discomfort or aerophagia reduces 
nightly exposure. Observational studies in mixed hypoventilation populations, including 
Forbes et al. [44], associate technical and interface characteristics with NIV usage. These 
associations provide practical reasons to troubleshoot, but do not establish that a partic-
ular interface or ventilator adjustment independently improves OHS-specific survival or 
hospitalization outcomes.

In chronic care, adherence and ventilatory effectiveness must be reported separately. 
Four hours per night is a commonly used device-adherence threshold, but it does not estab-
lish that nocturnal hypoventilation is controlled. In a prospective OHS cohort, Bouloukaki 
et al. [39] observed greater improvements in gas exchange and patient-reported outcomes 
among patients using PAP for more than six hours nightly than among less adherent pa-
tients. This observational association does not define a universal therapeutic threshold. A 
Saudi prospective study by Almeneessier et al. [40] reported that 43.6% met its acceptable 
PAP adherence definition at 12 months, underscoring the need to assess sustained use while 
retaining distinct physiological outcomes. In a mixed-diagnosis long-term NIV cohort that 
included 158 patients with OHS, Rantala et al. reported that 67% of the OHS subgroup 
used NIV for at least five hours daily at six months. Experienced benefit, side effects, and 
treatment center were independently associated with adherence in the mixed cohort, but 
these are not validated OHS-only adherence predictors [45].

Assessing treatment effectiveness therefore requires combined consideration of nightly 
usage, excessive leak, residual respiratory events, symptoms, and objective measures of 
ventilation, including daytime PaCO2  where appropriate. A patient may show apparently 
satisfactory hours of use while experiencing ineffective ventilation because of leak, residual 
obstruction, or inadequate delivered pressure support. Conversely, persistent hypercapnia 
should prompt evaluation of timing, measurement conditions, and comorbidity before 
attributing it entirely to device failure. Agossou et al. [23] studied 75 NIV-treated OHS 
patients and did not demonstrate that previous CPAP exposure improved subsequent NIV 
adherence or quality; this cross-sectional finding should not be interpreted causally. In a 
retrospective OHS-specific study, Payen et al. reported greater initial NIV usage over six 
months among patients aged over 75 years and those hospitalized for acute exacerbation 
(reported differences of 2.73 and 1.47 h/day, respectively). These associations concern hours 
of use rather than confirmed control of hypoventilation [46].
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5.4. System- and Setting-Related Determinants
The ability to deliver, monitor, and adjust NIV differs across emergency departments, 

wards, intensive care units, sleep services, and home-ventilation pathways. Staff familiarity, 
access to repeat blood gases, interface availability, escalation processes, and continuity of 
treatment may all affect clinical management. These are important care-delivery consid-
erations, but few have been independently tested as predictors of NIV failure specifically 
in OHS. Accordingly, clinical recommendations in this domain draw on direct OHS co-
horts together with broader NIV implementation literature. In a scoping review of 22 local 
hospital NIV guidance documents, Buchan et al. found that 13 (59.1%) did not specify 
medical-review criteria and 13 (59.1%) did not specify clinical-escalation criteria. This 
provides indirect evidence of ward-level implementation variability, not proof of a specific 
OHS outcome benefit [47].

In acute care, selected patients with OHS or obesity-related hypercapnic respiratory 
failure can respond to NIV outside intensive care if appropriate monitoring and timely 
escalation are available. Faqihi et al. [29] evaluated ward-based NIV for acute hypercapnic 
respiratory failure unrelated to COPD; therefore, these findings are relevant but not specific 
to OHS. In a direct OHS ICU cohort, Chebib et al. [30] reported NIV success in 33/36 initially 
treated patients, but this does not establish that the same outcomes can be expected in less 
intensively monitored environments. Staffing and setting should therefore be evaluated 
alongside illness severity and the ability to respond promptly to deterioration.

Care continuity after acute decompensation is another clinically relevant exposure. 
In an individual patient data meta-analysis, Mokhlesi et al. [7] reported three-month 
mortality of 2.3% among patients discharged with PAP versus 16.8% among those without 
PAP after hospitalization for OHS or suspected OHS. Because the underlying evidence was 
observational and rated very low certainty, the association should not be interpreted as proof 
of a causal mortality benefit. Consistent with this concern, the ATS guideline conditionally 
recommends interim NIV at discharge for hospitalized patients with suspected OHS until 
timely outpatient diagnostic assessment and PAP titration are completed, ideally within 
approximately three months.

Longer-term registry findings also require careful interpretation. In the Swedish 
DISCOVERY cohort, Einarsson et al. [22] analyzed 2445 patients starting home mechanical 
ventilation (HMV). The proportion hospitalized decreased from 84% during the HMV-
initiation year to 54% in the following year, and annualized hospitalization frequency fell 
after initiation. However, the initiation year included the index clinical event and there 
was no concurrent untreated control group; the change therefore supports an association 
and cannot isolate the treatment’s causal effect. Acute versus elective HMV initiation also 
reflects different baseline case mixes, which limits unadjusted comparisons.

Telemonitoring can provide device-derived information such as nightly usage, leak 
estimates, residual respiratory events, and, depending on the ventilator, respiratory rate and 
other estimates of delivered ventilation. Such data may trigger assessment of fit, adherence, 
settings, symptoms, or gas exchange, but they are not direct substitutes for physiological 
evaluation. Khirani et al. [48] summarized home NIV telemonitoring approaches, and 
the exploratory randomized eVENT study [49] evaluated remote support in a broader 
home-NIV population. Neither establishes that telemonitoring reduces hospitalizations 
or mortality specifically in OHS. Whether telemonitoring improves OHS-specific clinical 
outcomes, including hospitalization and mortality, remains to be established.

Successful implementation ultimately depends on coherent care pathways: docu-
mented responsibility for interface troubleshooting, repeat evaluation after NIV initiation, 
timely provision of discharge equipment, patient and caregiver education, and accessible 
follow-up. These measures follow established service principles, whereas the magnitude of 
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any OHS-specific outcome benefit remains uncertain. Figure 1 summarizes the interaction 
between patient characteristics, physiological response, treatment delivery, and system 
factors; the categories are interdependent, not mutually exclusive or individually validated 
prediction domains.

Figure 1. Determinants of noninvasive ventilation (NIV) success and failure in obesity hypoventilation 
syndrome (OHS). The figure summarizes patient-related, physiological, ventilator/interface, and 
system-level factors shaping acute and chronic NIV outcomes.

6. Patterns and Mechanisms of NIV Failure
In OHS, an unsatisfactory response to NIV can arise from persistent physiological 

derangement, failure to deliver the prescribed assistance effectively, or both. These are 
interacting clinical mechanisms rather than mutually exclusive diagnostic categories. For 
example, substantial mask leak or ineffective triggering may reduce alveolar ventilation and 
aggravate hypercapnia; conversely, worsening respiratory distress may impair tolerance and 
increase leak. The distinction is offered as an interpretive framework, not as a prospectively 
validated prediction rule or an alternative to conventional assessment of NIV failure [12,20]. 
Figure 2 illustrates this relationship.

Acute reassessment should begin with a documented clinical and blood-gas baseline 
and continue throughout NIV. Changes in pH and PaCO2  should be considered alongside 
respiratory rate, accessory-muscle use, oxygenation, level of consciousness, hemodynamic 
stability, and the patient’s overall trajectory. General British Thoracic Society acute NIV 
quality standards recommend repeat blood gases within two hours of initiation and spe-
cialist review within 30 min when blood gases fail to improve; reassessment must occur 
earlier if deterioration develops [50]. These are general acute NIV process standards, not 
OHS-specific validated thresholds for intubation.

https://doi.org/10.3390/jcm15228763

https://doi.org/10.3390/jcm15228763


J. Clin. Med. 2026, 15, 8763 14 of 20

Figure 2. Conceptual and potentially overlapping patterns of noninvasive ventilation (NIV) failure in 
obesity hypoventilation syndrome (OHS). Ineffective NIV delivery may contribute to physiological 
deterioration; repeated assessment determines whether optimization with close monitoring is appro-
priate or urgent evaluation for invasive mechanical ventilation (IMV) is required. The framework is 
interpretive and has not been prospectively validated.

Delayed correction of hypercapnic acidosis must be distinguished from progressive 
clinical failure. As discussed in Section 5.2, Lemyze et al. [6] documented delayed physio-
logical correction among patients who ultimately responded to NIV. Continued monitored 
NIV may be reasonable when respiratory effort, alertness, and hemodynamics are stable or 
improving despite persistent hypercapnia. This observation does not justify waiting when 
a patient is deteriorating; pneumonia and greater organ dysfunction were associated with 
failure in that cohort, without establishing validated independent OHS-specific predictors.

When delivery appears ineffective, assessment should identify the likely mechanism 
before reflexively increasing pressures. Mask displacement and unintentional leak call 
for refitting or a suitable interface; persistent obstructive events warrant review of EPAP; 
continued hypoventilation despite obstruction control warrants reassessment of effective 
inspiratory pressure support (IPAP minus EPAP) and, when applicable, backup-rate ade-
quacy. Ineffective triggering, mistimed cycling, discomfort, and high leak require review 
of synchrony and available device waveforms or measurements. Positioning, secretion 
management, humidification, and treatment of fluid overload or infection may also be 
relevant. These adjustments are individualized troubleshooting principles derived partly 
from broader NIV guidance and should not be interpreted as an OHS-specific settings 
protocol [12,51].

Correction of delivery problems and evaluation for escalation should proceed in parallel 
when clinical status is uncertain. An inability to protect the airway, respiratory arrest or 
impending arrest, worsening encephalopathy, progressive respiratory exhaustion, major 
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hemodynamic instability, or refractory hypoxemia despite appropriate support requires 
immediate senior and airway assessment. Persistently worsening acidosis or hypercapnia 
despite effective NIV and treatment of the precipitant also raises concern for physiological 
failure. Mask intolerance or leak in a stable patient may be remediable; loss of airway 
protection is not an equivalent technical problem. Neither the proposed framework nor a 
single blood-gas value should delay IMV when clinically indicated [21,51].

Failure can also occur after initial stabilization. Renewed hypercapnia, increased work 
of breathing, worsening alertness, or recurrent hypoxemia should prompt assessment for a 
new precipitant, insufficient effective ventilation, and the need for a higher level of care. 
In chronic OHS, persistent daytime hypercapnia despite documented nocturnal device 
use requires a different, longitudinal evaluation of adherence, leak, residual obstruction, 
ventilatory effectiveness, and comorbidity rather than automatic classification as acute NIV 
failure. Thus, the same broad mechanistic framework may help structure reassessment 
across settings, but its ability to improve patient outcomes has not been prospectively 
evaluated.

7. Clinical Implications
For acute OHS-related hypercapnic respiratory failure, the practical question is whether 

the patient’s clinical condition and ventilation are improving, rather than whether a single 
PaCO2  value has normalized. Serial clinical examinations and blood-gas measurements 
should be interpreted together. A delayed physiological response can occur despite eventual 
NIV success, as reported by Lemyze et al. [6], but this does not justify continued NIV in 
the presence of worsening alertness, respiratory exhaustion, hemodynamic instability, or 
an unsafe airway. Section 6 outlines the clinical distinction between ongoing monitored 
optimization and urgent evaluation for invasive ventilation.

In chronic OHS, decisions to change PAP modality should reflect longitudinal reassess-
ment. Trials involving stable OHS with severe OSA have not demonstrated consistent 
superiority of NIV over CPAP for long-term clinical endpoints [3,4], whereas patients 
with prominent hypoventilation or persistent inadequate control require individualized 
reassessment. Incomplete CPAP titration, later CPAP inadequacy, and NIV failure describe 
different clinical events. Neither phenotype nor baseline PaCO2  alone provides a univer-
sally validated rule for selecting or changing modality [1,36,42]. Short-term evidence also 
suggests that selected clinically stable OHS patients can transition from effective NIV to 
CPAP under reassessment, although longer follow-up is required [43].

Across the transition from hospital to home, clinical effectiveness depends on more 
than prescribing equipment or documenting hours of use. Device-derived usage, leak, and 
residual-event estimates should be interpreted with symptoms and physiological measures, 
including daytime PaCO2  where indicated. Observational discharge and home-ventilation 
studies support the relevance of continuity of care but cannot by themselves establish that 
a particular care pathway or telemonitoring strategy improves OHS-specific mortality or 
readmission outcomes [7,22,48].

The proposed distinction between failure of physiology and failure of NIV delivery is 
best used as a prompt to investigate potentially reversible causes of inadequate ventilation 
while assessing the need for escalation at the same time. Because these mechanisms can 
coexist, assigning a patient to one category should never delay established clinical safety de-
cisions. This framework has not been tested for predictive accuracy, clinical utility, or effects 
on patient outcomes; it is an interpretive aid rather than a validated bedside algorithm.
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8. Knowledge Gaps and Future Directions
Outcome heterogeneity limits comparison across OHS studies. Acute NIV investiga-

tions commonly report intubation, death, or early changes in blood gases, whereas chronic 
treatment studies report gas-exchange control, adherence, symptoms, hospitalization, or 
survival. Future studies should prespecify care setting, OHS diagnostic certainty, treatment 
modality, and clinically meaningful outcomes, allowing baseline risk factors, early response 
indicators, and final outcomes to be analyzed separately [4–6].

Prospective OHS-specific research is needed to determine whether baseline features 
and dynamic measurements provide reproducible prediction of acute NIV failure or long-
term treatment inadequacy. Candidate measures may include acid-base trajectory, respira-
tory effort, precipitating illness, cardiopulmonary comorbidity, sleep-disordered breathing 
phenotype, interface performance, and effective ventilation. Factors associated with mor-
tality, ICU admission, or subsequent CPAP-to-NIV transition should not automatically be 
assumed to predict acute NIV failure. Prediction models would require appropriate event 
counts, adjustment, calibration, external validation, and assessment of clinical consequences 
before adoption.

The relation between device exposure and achieved ventilatory effectiveness also war-
rants stronger investigation. Studies should evaluate hours of use alongside leak, residual 
obstructive events, nocturnal ventilation, symptoms, and daytime hypercapnia, and should 
test whether structured troubleshooting alters patient-centered outcomes. Telemonitoring 
may make these measures easier to review, but trials in OHS are needed before an improve-
ment in device metrics can be equated with reduced hospitalization or mortality [23,48,49].

Care-pathway research should address safe ward NIV delivery, monitoring and escala-
tion capability, continuity of PAP after discharge, follow-up access, and the contribution of 
respiratory therapists and multidisciplinary services. Future comparative and implementa-
tion studies should also measure sleep quality, symptom burden, patient experience, and 
quality of life, not only blood gases and hospital utilization [7,22,52]. Variability in ward 
NIV guidance, including incomplete review and escalation instructions, reinforces the need 
for prospective implementation research [47].

The proposed physiology-versus-delivery framework remains an explanatory con-
struct rather than an evaluated intervention. Its ability to improve recognition of reversible 
problems, prevent delayed escalation, or change clinical outcomes has not been tested. 
Moreover, this narrative review integrates heterogeneous primary studies, reviews, guide-
lines, and indirect NIV evidence without a pooled estimate or formal study-level risk-of-bias 
scoring; selective inclusion, confounding, and indirectness therefore limit the certainty 
and generalizability of some interpretations. The included clinical evidence is intended to 
inform assessment and future research, not to validate a prognostic tool.

9. Conclusions
NIV outcomes in OHS depend on the clinical endpoint and care setting. Evidence 

from acute cohorts, randomized PAP trials, and longitudinal observational studies supports 
distinguishing baseline patient characteristics, evolving physiological response, treatment-
delivery barriers, and longer-term treatment effectiveness. However, the strength of evi-
dence differs across these domains, and associations with mortality, hospitalization, or long-
term CPAP change should not be presented as established predictors of acute NIV failure.

The distinction between failure of physiology and failure of NIV delivery offers a 
practical way to organize reassessment, while recognizing that the mechanisms may overlap 
and that airway safety and escalation take precedence over troubleshooting. This proposed 
framework has not been prospectively validated, and its capacity to improve patient out-
comes is unknown. Future OHS-specific studies should use clearer outcome definitions, 
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validate prediction approaches, and test whether integrated acute-to-chronic care pathways 
improve clinically meaningful outcomes.
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