
COVID-19 and the CVS

DR R MOODLEY

Specialist Physician/Hon 

Clin Fellow(UKZN)



ISH Global Hypertension Practice 
Guidelines: 2020

• Evidence based, reviewed by experts in high 
and low/middle income countries

• Applicable in low and high resource settings

• Concise, simplified, easy to use

• No industry influence







Hypertension in Blacks

• TOD at a younger age

• Greater resistant hypertension

• Greater nocturnal hypertension

• Greater renal disease

• Greater stroke incidence

• Greater cardiac  failure



Hypertension in Blacks

• Supressed renin-angiotensin system

• Altered renal sodium handling

• Increased cardiovascular reactivity

• Early vascular aging







ACE 2

• Discovered 22 years ago

• Analagous to ACE

• Membrane bound

• Cleaved from membrane, become smaller, start 
circulating

• Monocarboxypeptidase,cleaving one amino acid 
from angiotensin11

• Cleaves one amino acid from angiotensin 1, also











ACE  2
Predominantly in endothelium of coronary and renal vasculature

ACE2 counterbalances the enzymatic actions of ACE1

Does not convert A1 to A11

Activity not affected by Ace Inhibitors



ACE 2

• Found in epithelial cells, upper & lower 
respiratory tract, alveolar cells

• Afford lung protection, in contrast to A11/AT1 
receptor activity

• Animal studies: upregulation in ACE2 , after 
treatment with RAS blockers



ACE 2 Role

• Imai et al Cell Mol Life 2007

• Supe S et al  Br J Pharmacol 2016

• It plays a protective role against pulmonary 
inflammation

• Cheng et al  J Med Virol 2020….”AT1 receptor 
blockade and ensuing ACE2 increased activity 
may protect against lung involvement”



ACE 2 viral-coupling

• Lesser ACE2

• Lesser A11 degradation

• A11 rises, more vessel permeability ,more 
injury

• More aldosterone so more potassium loss

• Murray E et al   Cardiovasc Res 2020





Sequelae: low A11, A1-7

• Kassiri Z et al  Circ Heart Fail 2009

• Above results in poor maladaptive LV 
remodelling post MI (A1-7  has vasodilatory, 
antiinflammatory, antioxidant properties)











Chemical transporter kinetics

• Transporter

• Substrate

• Substrate concentration















Ferrario LM et al  (Circulation 2005)
Ishiyama Y et al( Hypertension 2014)

• Drugs blocking the renin angiotensin system 
increase the expression of ACE2 enzyme



NEJM June 2020
Mehra MR et al

• 169 hospitals

• 8910 patients, all covid admissione

• Europe,Asia,N America

• Mortality rate 5,8%



Mehra et al ( NEJM)
Factors associated with mortality:

65 years and over

Coronary artery disease

Congestive cardiac failure

Arrhythmias

COPD

Current smoking

NOT…ACE inhibitors or ARB use







Henry BM et al (Int Urol Nephrol 2020)

• Meta analysis of 4 studies, n=1385

• 273 severe disease

• Hypertension commoner in those with more 
severe disease

• As was with CKD



ACE Inhibitors in Covid: metanalysis

• Reduction of mortality and critical illness was 
reduced by 23%, mainly by ACE inhibitors

• Pirola CJ et al   J Infect 2020



ACEI/Sartan usage: evidence on 
mortality

• Zhang et al Circ Res 2020

• All cause mortality drops 30-37% in in hospital 
setting



New York

• Reynolds et al  NEJM 2020

• 4357 patients

• Same incidence of severe covid disease in ace 
inhibitors,ARBs usage



China

• Zhou F et al   Hypertension 2020

• 1554 patients

• Hospitalised patients with ace inhibitors, ARB 
use ,had lower mortality at day 28, compared 
with other antihypertensives(HR=0.32)



Italy

• Mancia G et al      ( NEJM 2020 )

• n= 3652

• No association with RAS blocker usage 

• Despite more cardiovascular disease in RAS 
blocker patients, no increased adverse outcomes

• Trial of losartan in covid started …NCT04312009

• High use of loop diuretics,spironolactones**..?



Mehra et al postulates for cv disease in covid viraemia:

• Vascular cell endothelial dysfunction

• Inflammation associated myocardial 
depression

• Stress cardiomyopathy

• Host responses ,with ensuing arrhythmias and 
demand related ischaemia







ECHO findings

• Hani M et al,Can J Cardiology 2020

• N=79

• Right ventricular dilation 41%

• RV dysfunction 27%, associated with inceased
D Dimer,CRP

• 89% normal or above normal LV function









Referred to ICU

• Grassel et al, JAMA 2020

• Hypertension commonest referral comorbidity

• Next, CV disease; then dyslipidaemia

• Those demising in ICU, hypertension 
commonest comorbidity



Presentation, on arrival

• Clerkin et al Circulation 2020

• Fried JA et al  Circulation 2020

• Covid can present on admission with de novo 
coronary artery disease or severe myocarditis
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