
Outcomes of Positive Airway Pressure for Sleep Apnea—Reply 

Bruce Neal, PhD1; Zien Zhou, MD2; R. Doug McEvoy, MD3  

Author Affiliations  
1George Institute for Global Health, University of New South Wales Sydney, Sydney, 

New South Wales, Australia 
2Ren Ji Hospital, Shanghai Jiao Tong University, Shanghai, People’s Republic of 

China 
3Adelaide Institute for Sleep Health, Flinders University, Adelaide, South Australia, 

Australia 

 

In Reply We agree with Drs Plante and Hoyt that using mean adherence to PAP among the 

relatively few patients remaining on treatment at 6-year follow-up in the trial by Peker et al 

overestimated mean adherence in that study.1 In response to Plante and Hoyt, we obtained 

adherence data from the trial investigators (personal written communication, Yüksel Peker, 

MD, PhD, August 23, 2017), which estimates mean adherence to be 2.8 hours per day rather 

than 6.6 hours per day and recalculated the meta-regression. The corresponding revised meta-

regression for the outcome of major adverse cardiovascular events (MACE) is shown in the 

Figure and remains nonsignificant for the association between adherence to PAP and risk 

(P = .17). The associations between adherence to PAP and risk for the MACE plus 

hospitalization for unstable angina outcome (P = .56) and the cardiovascular death outcome 

(P = .98) also remained nonsignificant. Revising the adherence subgroup analyses by placing 

the trial by Peker et al in the subgroup with adherence less than 4 hours per day did not 

substantively change the conclusions—there was still no definitive evidence of heterogeneity 

of effects of PAP on the MACE outcome in the trials with 4 or more hours per day adherence 

(relative risk, 0.43 [95% CI, 0.22 to 0.85]) compared with the trials with less than 4 hours per 

day adherence (relative risk, 1.01 [95% CI, 0.82 to 1.25]) (P value for homogeneity = .06). 

The P values for the comparisons between subgroups for other outcomes also remained 

nonsignificant (all P > .26). 
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Updated Meta-Regression of Association of Mean Adherence to Positive Airway Pressure 

With Individual Trial Risk Ratios for Major Adverse Cardiovascular Events 

Circles represent trials with areas proportional to study size. Trials centered above the dotted 

line of unity are studies in which the relative risk of major adverse cardiovascular events with 

positive airway pressure compared with control is greater than 1, whereas trials centered 

below the dotted line have a relative risk of less than 1. Refer to source article to access 

references cited in this figure.2 

In regard to the comments by Drs Javaheri and Campos-Rodriguez, we persist with our view 

that the evidence base is currently insufficient to support the use of PAP with the aim of 

reducing cardiovascular risk.3 We acknowledge that the available data are imperfect, but 

unless new studies show benefit, there is no reasonable basis for indicating to patients that 

treatment with PAP will prevent cardiovascular events. Observational analyses of the 

associations of sleep apnea with cardiovascular risks and cardiovascular outcomes are prone 

to confounding and an inadequate basis upon which to assure safety or efficacy of PAP for 

the prevention of cardiovascular events. Likewise, posthoc analyses of selected intermediate 

outcomes are a weak basis for defining benefit or harm for clinical outcomes. There are many 

examples of diseases for which observational findings have been shown to be inconsistent 

with trial results, even when clear benefits on intermediate risk markers have been 

demonstrated for interventions. In diabetes, for example, the withdrawal from the market of 

https://jamanetwork-com.ezproxy1.library.usyd.edu.au/journals/jama/fullarticle/2664449#jlr170106r2
https://jamanetwork-com.ezproxy1.library.usyd.edu.au/journals/jama/fullarticle/2664449#jlr170106r3


agents found initially to produce favorable effects on glycemia but ultimately to cause 

harmful effects on cardiovascular outcomes has resulted in an entirely new regulatory 

strategy for the approval of new therapies for diabetes.3 So, although the hypothesis laid out 

linking observational findings to intermediate outcomes and clinical events is interesting, it 

remains a hypothesis until sufficient evidence from adequately powered, well-conducted 

trials is generated to support it or refute it. Those data are currently unavailable and patient 

expectations should be set accordingly. 
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