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RAAS and COVID-19
Preclinical Evidence -1
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RAAS and COVID-19
Preclinical Evidence- 2
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RAAS and COVID-19: Early Concerns

« SARS-CoV-2 enters human cells via binding of “spike protein”
on viral surface to membrane-bound ACEZ2 receptor, which is
abundant on respiratory epithelial cells

 Initial data from China and Italy suggested that patients with
hypertension were more likely to develop severe manifestations
of COVID-19

Taken together, these 2 findings raised concerns
that treatment with ACEIs and ARBs might increase the
risk of COVID-19 after viral exposure




”El:na Blood-pressure drugs are in the crosshairs of...

Blood-pressure drugs are in the crosshairs of COVID-19 research

Medicines taken by 6.6million people
with high blood pressure and diabetes
could raise the risk of deadly
coronavirus symptoms, scientists
claim

« ACE Iinhibitors and angiotensin receptor blockers may lead to worse lliness
« Patients should not stop taking their medication unless their doctor says so
« The pills increase amounts of an enzyme the coronavirus uses to infect the body
« Experts said patients with high blood pressure or diabetes should be monitored

m HEALTH & MEDICINE
Why some heart patients may

be especially vulnerable to
COVID-19

People with hypertension and cardiovascular disease risk severe bouts of the
disease

Patients with high blood pressure have twice the risk of
dying from coronavirus, study finds

By Maggie CNN i
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.. ) RAAS and COVID-19
Clinical Evidence- Italy

Case Control Study

The NEW ENGLAND JOURNAL of MEDICINE

» 6272 COVID+ cases from
Lombardy Region compared
with 30,759 non-COVID

Renin—Angiotensin—Aldosterone System controls matched for age, sex
Inhibitors and Risk of Covid-19 ’ ’

and municipality

» Conditional logistic regression
used to examine association
between ACEI/ARB
prescription and incidence of
COVID-19

ABSTRACT

Mancia G, etal. N Engl J Med 2020;382:2431-40




Lombardy Study

Association between ACE/ARB and Incidence of COVID-19

Drug Class

Unadjusted OR

Adjusted OR

ACE inhibitors

1.16 (1.08-1.24)

0.96 (0.87-1.07)

ARBs

1.20 (1.12-1.29)

0.95 (0.86-1.05)

Ca++ channel blockers

1.28 (1.18-1.38)

1.03 (0.95-1.12)

Beta blockers

1.42 (1.33-1.51)

0.99 (0.91-1.08)

Thiazide diuretics

1.09 (1.01-1.17)

1.03 (0.86-1.23)

Mineralocorticoid antagonists

1.59 (1.37-1.85)

0.90 (0.75-1.07)

Mancia G, etal. N Engl J Med 2020;382:2431-40




RAAS and COVID-19

Clinical Evidence- NYU

» 12,594 patients tested for COVID-19
In NYU health system

The NEW ENGLAND JOURNAL of MEDICINE

» Propensity matching used to compare
patients receiving different classes of
Renin-Angiotensin—Aldosterone System antlhypertenswe m_edlcatlc_)ns V3.
Inhibitors and Risk of Covid-19 matched hypertensive patients

» Key Findings

— No association between ACE-| or
ARBs and likelihood of COVID-19+

.. ... N — No association between medication
classes and incidence of severe
disease among COVID-19+ pts

Reynolds HR, et al. N Engl J Med 2020; 382:2441-8




Clinical Evidence- Denmark

JAMA | Original Investigation

Association of Angiotensin-Converting Enzyme Inhibitor or Angiotensin
Receptor Blocker Use With COVID-19 Diagnosis and Mortality

rsson. MD, PhD: Chrstian Setmee. MD, PHD:

slason, MD. PhD,

IMPORTANCE It has been hypothesized that angotensin-converting enzyme inhibitors
(ACEIshaniotensin receptor blockers (ARBs) may make patents more susceptible to
coronavirus disease 2019 (COMID-19) and to worse outcomes through upregulation of the
functional receptor of the virus, anglotensin-converting enzyme 2

ORIECTIVE To examine whether use of ACEI/ARBs was asscciated with COVID-19 dagnoss
and warse cutcomes m patients with COVID-1S

DESIGN, SETTING. AND PARTICIPANTS To examine outcomes among patients with COVID19,
a retrospective cohort study using data from Danish national administrative registries was
conducted. Patients with COVID-19 from February 22 to May 4, 2020, were identified using
ICDII0 codes and followed up from day of diagnosis to outcome or end of study period

. 2020). To examine susceptibiity to COVID-19, a Cox regression model with a nested

se-control framework was used to examine the association between use of ACEVARBS vs

other antihypertensive drugs and the incidence rate of a COVID-19 diagnosis in a cohort of
patients with hypertension from February 1 to May 4, 2020

EXPOSURES ACEVARS use was defined a5 prescription filings 6 months prior to the ndex date

n Editor's Note
= Audio and Supplomeonta

contert

Fosbol EL, et al. JAMA 2020; doi:10.1001/jama.2020.11301

RAAS and COVID-19

Data from Danish national
administrative registries used to
link prescription records with
diagnostic codes

Nested case-control design used
to assess association between
medication class and incidence of
COVID-19

Cohort design used to assess
association between outpt
medication use and prognosis
(death) among pts with COVID-19



Danish Health System

ACEI/ARB vs. COVID-19 Incidence

Table 5. Susceptibility Analysis Using Nested Case-Control Design
for ACEI/ARB Use and Adjusted Associated Incidence Rate of COVID-19
Among Patients With Hypertension?®

* No evidence of association
between prescription of

R ACEI/ARB in previous 6

(95% CI) months and COVID-19

Associated incidence rate diagnosis
of COVID-19

ACEI/ARB use vs use of other 1.05 (0.80-1.36) . » Siimilar results for ACEI and
antihypertensives ARB, separately, and when

ACEI use vs use of other 0.85(0.70-1.01) . Compared with Ca++ blocker
antihypertensives

ARB use vs use of other 1.15(0.96-1.37)
antihypertensives

ACEI/ARB use vs use of CCB 1.23 (0.89-1.70)

Fosbol EL, et al. JAMA 2020; doi:10.1001/jama.2020.11301



Danish Health System

ACEI/ARB vs. COVID-19 Prognosis

Table 2. Hazard Ratios for ACEI/ARB Use vs No Use and Death, Composite of death or severe dz

No. (%) Unadjusted model Fully adjusted model®

ACEI/ARB ACEI/ARB
users nonusers Hazard ratio Hazard ratio
(n = 895) (n = 3585) (95% CI) P (95% Cl) P value

(" =

Mortality 181 (20.2) 297 (8.3) 2.65(2.18-3.23) <.001§0.83(0.67-1.03) .09
Secondary outcomes

Mortality or severe 292 (32.6) 526 (14.7) 2.49(2.15-2.88) <.001§1.04(0.89-1.23) .61
COVID-19

Severe COVID-19 203 (22.6) 373(10.4) 2.34(1.97-2.77) <.001§1.15(0.95-1.41) .15

.

Primary outcome

Fosbol EL, et al. JAMA 2020; doi:10.1001/jama.2020.11301



.. ) _ RAAS and COVID-19
Clinical Evidence- Surgisphere

“Because all the authors were not granted
access to the raw data and the raw data
could not be made available to a third-party
auditor, we are unable to validate the
primary data sources underlying our article,
we therefore request that the article be
retracted.”

- Mehra MR, et al (June 4, 2020)

ABSTRACT

ronavirus disease 2019 (Covid-19) may dispropertionately affect people with

cardiovascular disease. Concern has been aroused regarding a potential harmful
eftect of angiotensin-converting—enzyme (ACE) inhibitors and angiotensin-recep-
tor blockers (ARBs) in this clinical context.

Mehra MR, et al. N Engl J Med (May 1, 2020)
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RAAS and COVID-19
Limitations of Current Data

« Some mortality studies have significant informative censoring
due to patients who remained in hospital at the time of data
harvest

 EXxposure defined as pre-procedure ACEI/ARB prescription—->
cannot assess impact of continued treatment during COVID-19
On prognosis

» Retrospective, observational studies—> possible residual
confounding



Ongoing and Planned RCTs of ACEI/ARB in COVID-19

Prevantion in patients not known to have COVID-19
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Ongoing and Planned RCTs of ACEI/ARB in COVID-19
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Ongoing and Planned RCTs of ACEI/ARB in COVID-19

Prevantion in patients not known to have COVID-19
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RAAS and COVID-19

Summary

« Although there are animal data suggesting that treatment with
RAAS inhibitors may increase susceptibility to SARS-CoV2, the
relevance of these findings to humans is unknown

« Early data suggesting an association between ACEI/ARB use
and rates of COVID-19 infection were highly confounded by age
and comorbid conditions

» Data from observational studies to date are consistent—
demonstrating no significant association between ACEI/ARB
use and either susceptibility to COVID-19 infection or prognosis
once Infected



RAAS and COVID-19
Recommendations

The HFSA, ACC, and AHA recommend continuation of RAAS
antagonists for those patients who are currently prescribed such
agents for indications for which these agents are known to be
beneficial, such as heart failure, hypertension, or ischemic heart
disease. In the event patients with cardiovascular disease are
diagnosed with COVID-19, individualized treatment decisions
should be made according to each patient's hemodynamic
status and clinical presentation




The Surgisphere Saga:
A drama In 4 acts



The Surgisphere Saga

« QOver the course of 6 weeks, “Surgisphere” published 3 major
observational studies on therapies for COVID-19

— NEJM 5/1/20 (n=8000): ACEI and ARBs are not harmful in pts with COVID-19

— Lancet 5/22/20 (n=96,000): Hydroxychloroguine and Chlorquine are associated
with ~40% increase in mortality among hospitalized pts with COVID-19 and a 2-

4x increase in ventricular arrhythmias

— SSRN preprint (n=1400): Ivermectin associated with 80% reduction in mortality
among hospitalized pts with COVID-19

* These studies led to suspension of several RCTs of HCQ and
widespread adoption of ivermectin in several S. American countries



The Surgisphere Saga- 2

Although no concerns were raised with publication of the NEJM paper,
the Lancet HCQ paper was highly scrutinized almost immediately...

609 pts enrolled in Australia at a time when this represented virtually all the
cases in the country—> Correction—> one hospital originally assigned to
Australia was actually in Asia (??)

Detailed racial data reported from all continents and all patients (even
though this is not permitted by many EU countries)

4402 pts enrolled in Africa (~25% of all cases at the time)—> not credible
per other researchers

“The collection and analysis of data in the registry have been deemed
unneecessary” (By whom?)



Additional Concerns— Implausible Data

Variable

N

Table S3. Summary Data by Continent

North America

63,315

South America

3577

Europe

16,574

Africa

4,402

Asia

7,555

Australia

609

Age (years)

54.4 +/-17.8

53.6 +/-17.1

52.7+/-17.0

53.9 +/- 16.9

51.9 +/-17.2

55.8 +/-17.7

T BNIT(RE/H]

Female sex

Coronary artery disease
Congestive heart failure
History of arrhythmia
Diabetes mellitus

Hypertension

gSOFA < 1

28.1+/-5.3
29,288 (46.3)
7,850 (12.4)
1,639 (2.6)
2,293 (3.6)
8,654 (13.7)
17,159 (27.1)

52,301 (82.6)

26.4 +/-5.4
1,678 (46.9)
485 (13.6)
73 (2.0)
118 (3.3)
521 (14.6)
954 (26.7)

2,958 (82.7)

28.1+/-53
7,730 (46.6)
2,169 (13.1)

366 (2.2)
543 (3.3)

2,360 (14.2)
(

4,368 (26.4)

13,682 (82.6)

23.8+/-5.4
1,981 (45.0)
614 (13.9)
105 (2.4)
146 (3.3)
570 (12.9)
1,140 (25.9)

3,670 (83.4)

24.8+/-5.3
3,486 (46.1)
980 (13.0)
179 (2.4)
256 (3.4)
1,069 (14.1)
2,010 (26.6)

6,267 (83.0)

28.1+/-5.4
263 (43.2)

39 (6.4)

6 (1.0)
25 (4.1)
86 (14.1)

179 (29.4)

490 (80.5)

SPO, < 94%

6,191 (9.8)

345 (9.6)

1,576 (9.5)

439 (10.0)

701 (9.3)

65 (10.7)




The Surgisphere Saga- 3

Additional concerns began to surface about Surgisphere, itself...

Based on Linkedln searches, the company seemed to have at most 5-10
employees, none of whom had any experience in data analytics

The marketing manager was also a Las Vegas showgirl and adult content
model

The company claimed to have data analytic contracts with 600+ hospitals
worldwide, but not one hospital ever stepped forward to acknowledge the

existence of a contract



The Surgisphere Saga- The Final Chapter

« May 28/31- Open letters from >200 members of scientific
community to EIC of Lancet and NEJM recommending thorough

Investigation

» June 2/3-- Lancet and NEJM issue “Expression of Concern”
regarding data integrity of the HCQ and ACEI/ARB papers

» June 4— Retraction of both papers within hours of each other



