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Effect of angiotensin-converting enzyme inhibitors (ACEI) and angiotensin II receptor blockers (ARB) among hypertensive patients with coronavirus disease 2019 (COVID-19) is debated. [START_REF] Watkins | Preventing a covid-19 pandemic[END_REF] Hypertension is associated with a higher risk of severity and mortality in patients presenting with COVID-19. [START_REF] Zheng | Risk factors of critical & mortal COVID-19 cases: A systematic literature review and meta-analysis[END_REF] Angiotensin converting enzyme inhibitor and ARB are widely used in hypertension and some concerns occurred concerning ACEI and ARB in COVID-19 patients. Indeed, some experimental studies found that ACEI and ARB exposures increased the expression of ACE2 receptor, which is the known cellular receptor and a necessary entry point for acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 3 but these findings were not confirmed in humans. [START_REF] Patel | COVID-19 and angiotensin-converting enzyme inhibitors and angiotensin receptor blockers: What is the evidence?[END_REF] Furthermore, conflicting results in hypertensive patients with ACEI and ARB were published. [START_REF] Feng | COVID-19 with different severities: A multi-center study of clinical features[END_REF][START_REF] Reynolds | Renin-Angiotensin-Aldosterone System Inhibitors and Risk of Covid-19[END_REF][START_REF] Kuba | A crucial role of angiotensin converting enzyme 2 (ACE2) in SARS coronavirus-induced lung injury[END_REF][START_REF] Zhang | ACEI/ARB use and risk of infection or severity or mortality of COVID-19: A systematic review and meta-analysis[END_REF][START_REF] Li | Association of renin-angiotensin system inhibitors with severity or risk of death in patients with hypertension hospitalized for Coronavirus Disease 2019 (COVID-19) infection in Wuhan, China[END_REF][START_REF] Mehta | Association of use of angiotensin-converting enzyme inhibitors and angiotensin II receptor blockers with testing positive for Coronavirus Disease 2019 (COVID-19)[END_REF][START_REF] Richardson | Presenting Characteristics, Comorbidities, and Outcomes Among 5700 Patients Hospitalized With COVID-19 in the New York City Area[END_REF][START_REF] Conversano | RAAs inhibitors and outcome in patients with SARS-CoV-2 pneumonia. A case series study[END_REF][START_REF] Tedeschi | Clinical impact of renin-angiotensin system inhibitors on in-hospital mortality of patients with hypertension hospitalized for COVID-19[END_REF][START_REF] De Abajo | MED-ACE2-COVID19 study group. Use of renin-angiotensin-aldosterone system inhibitors and risk of COVID-19 requiring admission to hospital: a case-population study[END_REF][START_REF] Fosbøl | Association of angiotensin-converting enzyme inhibitor or angiotensin receptor blocker use with COVID-19 diagnosis and mortality[END_REF][START_REF] Gao | Association of hypertension and antihypertensive treatment with COVID-19 mortality: a retrospective observational study[END_REF] The aim of the COVIDECA study was to assess the outcome of ACEI and ARB among hypertensive patients presenting with COVID-19. 

Methods

We

Results

We identified 13,521 patients presenting with confirmed COVID-19 by RT-PCR. Mean age of this population was 66.5 ± 19.2 years (men: 7103, 52.5%). Among these patients, 2981 hypertensive patients (mean age: 78.4 ± 13.6 years, 1464 [49.1%] men) were included in the study. Characteristics of the hypertensive population are presented in Table 1. Patients with ACEI or ARB had more likely diabetes (p < 0.0001), chronic kidney disease (p = 0.02), coronary artery disease (p = 0.005) and heart failure (p = 0.04).

Outcome of hypertensive patients was similar whatever the use or non-use of ACEI or ARB. Admission in ICU during hospitalization occurred in 14.4% of hypertensive patients: 13.4% in patients with ACEI or ARB versus 14.8% in patients without ACEI or ARB (RR = 1.10 [0.91-1.34], p = 0.35). The need of mechanical ventilation was observed in 6% of hypertensive patients (5.5% in patients with ACEI or ARB versus 6.3% in patients without ACEI or ARB; RR = 1.14 [0.84-1.57], p = 0.45). Among hypertensive patients admitted in ICU, 42% required a mechanical ventilation (40.9% in patients with ACEI or ARB versus 42.5% in patients without ACEI or ARB, p = 0.09). The global in-hospital mortality was 27% (versus 13.9% in patients without hypertension): 27.5% in hypertensive patients with ACEI or ARB versus 26.7% in hypertensive patients without ACEI or ARB (RR = 0.97 [0.86-1.10], p = 0.70). Multivariate analysis was adjusted for age, gender, body mass index, coronary artery disease, heart failure, chronic obstructive pulmonary disease, diabetes and chronic kidney disease: no significant difference concerning the use or non-use of ACEI or ARB was observed for admission in ICU (RR = 0.87 [0.69-1.1], p = 0.25), need of mechanical ventilation (RR = 1.14 [0.83-1.58], p = 0.41) and in-hospital mortality (RR = 0.93 [0.78-1.10], p = 0.39). No significant difference was observed in univariate comparisons between hypertensive patients with ACEI (n=488) or with ARB (n=397) regarding admission in ICU (13.3% versus 13.8% respectively, p = 0.06), mechanical ventilation (5.7% versus 4.8% respectively, p = 0.39) and in-hospital mortality (26% versus 27.9% respectively, p = 0.52).

Discussion

With COVID-19 pandemic, initial warning concerning the use of ACEI and ARB has raised. [START_REF] Feng | COVID-19 with different severities: A multi-center study of clinical features[END_REF] In case of severe acute respiratory syndrome, ACE2 receptor expression is downregulated, leading to an excessive activation of renin-angiotensin-aldosterone system and an exacerbation of pneumonia progression. However, this potential negative effect may be counterbalanced by beneficial effect. Indeed, the administration of ACEI/ARB blocks ACE2 downregulation-induced hyperactivation of renin-angiotensin-aldosterone system, and thereby may prevent acute lung injury. First studies suggested an increased rate of mortality in patients with ACEI/ARB. Our data observed that ACEI and ARB use was not associated with an increased risk of ICU admission and in-hospital death. In-hospital mortality remains high (27%) in hypertensive patients presenting with COVID-19, but whatever the outcome assessed (mortality, admission in ICU and use of mechanical ventilation), the use of ACEI and ARB remains safe and can be maintained in hypertensive patients presenting with COVID-19. 

  reviewed from the Assistance Publique-Hôpitaux de Paris (AP-HP) healthcare record database all patients presenting with confirmed COVID-19 by RT-PCR. AP-HP is the largest university hospital centre (39 hospitals) in Europe and was completely involved in COVID-19 pandemic. Criteria for selection included age > 18 years, confirmed COVID-19 by RT-PCR and a previous history of hypertension. Patients were included between March 12 and June 1, 2020. We identified hypertensive patients with ACEI or ARB from hypertensive patients without ACEI and ARB. We assessed admission in intensive care unit (ICU), mechanical ventilation and death as in-hospital outcome of all hypertensive patients. The COVIDECA study (CSE-20-23) was approved by the EDS APHP Ethics Committee (Comité Scientifique et Éthique de l'Entrepôt de Données de Santé [https://eds.aphp.fr]).

Table 1 .

 1 Characteristics of the 2981 hypertensive patients presenting with COVID-19.

	Variable	All hypertensive	Hypertensive	Hypertensive	P value
		patients	patients with ACEI	patients without	
		(n = 2981)	or ARB	ACEI/ARB	
			(n = 946)	(n = 2035)	
	Mean age (years)	78.4 ± 13.6	78.7 ± 12.4	78.3 ± 14.1	0.32
	Men	1464 (49.1%)	467 (49.4%)	997 (49%)	0.09
	Body mass index	26.4 ± 6.6	26.6 ± 6.9	26.4 ± 6.4	0.75
	COPD	161 (5.4%)	60 (6.3%)	101 (5%)	0.14
	Obstructive sleep apnea	254 (8.5%)	93 (9.8%)	161 (7.9%)	0.19
	Diabetes	1031 (34.6%)	415 (43.9%)	616 (30.3%)	<0.0001
	Chronic kidney disease	414 (13.9%)	152 (16.1%)	262 (12.9%)	0.02
	Coronary artery disease	599 (20.1%)	219 (23.2%)	380 (18.7%)	0.005
	Heart failure	822 (27.6%)	258 (27.3%)	564 (27.7%)	0.04
	Outcome				
	Admission in ICU	428 (14.4%)	127 (13.4%)	301 (14.8%)	0.35
	Mechanical ventilation	180 (6%)	52 (5.5%)	128 (6.3%)	0.45
	Death	804 (27%)	260 (27.5%)	544 (26.7%)	0.70