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What is the best treatment strategy for obstructive sleep apnoea-related hypertension?

B. Revol 1,2,3* , I. Jullian-Desayes 1,2* , S. Bailly [START_REF] Lévy | Obstructive sleep apnoea syndrome[END_REF]2 , L. Regnaut [START_REF] Lévy | Obstructive sleep apnoea syndrome[END_REF]2 , R. Tamisier [START_REF] Lévy | Obstructive sleep apnoea syndrome[END_REF]2 , J.L. Pépin 1,2$ and M. Joyeux-Faure inhibitors and angiotensin II receptor blockers (ARB, also known as sartans)). In the general population, these drug classes have been shown to be equally effective. Owing to the specific underlying mechanisms of OSA-related hypertension some of these classes might be anticipated to be better candidates, but a head to head comparison between BB, CCB, ACE and ARB is still lacking in the sleep apnoea literature.

To address this question, we exploited the baseline data of the OPTISAS 2 multicentre randomized controlled trial (NCT: 01505959), in which 213 OSA patients at high cardiovascular risk had measured self-home blood pressure (BP) (three measurements each morning and evening for 3 days). Our aim was to identify individual classes or combinations of anti-hypertensive medications associated with the best blood pressure control in this OSA population. The method of inverse probability of treatment weight (IPTW) estimator is well
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3 adapted to addressing this question using observational data. Briefly, this causal inference method balances patients according to their baseline characteristics by creating pseudopopulations in which each patient is weighted by the inverse of the probability of receiving his/her treatment. In the final pseudo-population, treatment exposure is independent of the measured confounders. In this way, the average treatment effect of each antihypertensive strategy could be assessed with a validity and a strength of demonstration close to that of a randomized controlled trial. [START_REF] Cole | Constructing inverse probability weights for marginal structural models[END_REF][START_REF] Bailly | What's new in the quantification of causal effects from longitudinal cohort studies: a brief introduction to marginal structural models for intensivists[END_REF] We used two approaches: 1) a multinomial IPTW estimator to assess the respective impact of different antihypertensive monotherapies on BP control; 2) a standard IPTW estimator to assess the impact of different dual therapies including diuretics on BP control. For both methods, we used stabilized weight and a robust estimator of the variance. A weight truncation at the 95 th percentile was performed to reduce the risk of violation of the positivity assumption. All statistical analyses were performed by using SAS v9.4 (SAS Institute Inc., Cary, NC, USA.). A p-value of <0.05 was considered as significant.

At Our results demonstrated that sartans are the most effective drugs in monotherapy and seem to reinforce blood pressure control when dual therapy is required. Accordingly, Thunstrom et al. recently showed that losartan reduces BP in OSA patients but the range of reduction was smaller in OSA than in non-OSA patients. [START_REF] Thunström | Blood Pressure Response to Losartan and Continuous Positive Airway Pressure in Hypertension and Obstructive Sleep Apnea[END_REF] Physiological studies have previously demonstrated that losartan reduced oxidative stress and sympathetic nerve activity in healthy humans exposed to acute or intermittent hypoxia. [START_REF] Pialoux | Losartan abolishes oxidative stress induced by intermittent hypoxia in humans[END_REF]8 We have previously reported, in a randomized study, that valsartan led to a fourfold higher reduction in BP compared to CPAP in OSA patients. 9 In view of our analysis and the existing literature, sartans should be prioritized in the antihypertensive strategy for OSA patients.

Our study has some limitations. First, the sample size was not calculated specifically for this analysis. Second, as it was not a randomized trial, some unmeasured confounders might be missing. However, by using an IPTW estimator, which is well known for its good performances in accounting for confounders in observational studies, we significantly reduced the risk of biases in the final results. Moreover, we used another method based on Generalised Boosted Models to confirm our results. 10
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Our results suggest that sartans might be the first choice medication for sleep apnoea-related hypertension. This observational study also provides data helping to design and calculate the sample size for upcoming randomized clinical trials.
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 1 Figure 1. Effect of antihypertensive bitherapy with or without diuretic (A) and with or

  Obstructive sleep apnoea (OSA) is characterized by the repetitive occurrence of complete (apnoea) and incomplete (hypopnoea) pharyngeal collapse inducing chronic intermittent hypoxia (CIH) and sleep fragmentation. The prevalence of hypertension in OSA patients reaches 50% 1 with a high rate of uncontrolled and resistant hypertension.[START_REF] Lévy | Obstructive sleep apnoea syndrome[END_REF] CIH leads to intermediary mechanisms such as increased sympathetic activity 2 and/or dysregulation of the renin-angiotensin aldosterone system, 1 that can be targeted by specific classes of antihypertensive agents. Additional data suggest that fluid accumulated in the legs during the day is shifted during sleep from the legs to the upper body reducing upper airway size, increasing upper airway collapsibility and aggravating OSA.
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[START_REF] Kasai | Fluid Retention and Rostral Fluid Shift in Sleep-Disordered Breathing[END_REF] 

This suggests that diuretics could play a critical role in reducing OSA severity and treating OSA-related hypertension. For primary hypertension, the main classes recommended for treatment initiation in
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