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COVID-19 Pandemic

Zhou F et al .Lancet. 2020
Zheng et al. Nature Reviews Cardiology. 2020 

• COVID-19 was considered a pandemic by WHO on March 11, 2020.
• Variable clinical presentation, from asymptomatic/oligosymptomatic 

cases to critical conditions.
• 10% of cases may present with pneumonia and progress to acute 

respiratory distress syndrome (ARDS), multiple organ failure and 
death.

• The infection causes a direct impact on the cardiovascular system.
• SARS-CoV2 infection is associated with cardiovascular complications 

such as myocardial ischemia, myocarditis, arrhythmias, and 
thromboembolic events.

• These manifestations result mainly from the intense systemic 
inflammatory response and disorders of the coagulation system.  



How to treat these patients based 
on reliably evidence?



Medical Decision Making

Reality

For most medical decisions we 
simply do not know whether the 

recommendations we make 
regarding therapies lead to 

better patient outcomes



Fanaroff AC, Califf RM, Lopes RD. Lancet 
2019;394:633 

Clinicians make most 
decisions on the basis 

of flawed evidence 
and, without 

structural changes to 
the clinical trial 

ecosystem, they will 
continue to do so



Fanaroff, Lopes et al. J Am Med Assoc 2019;321:1069-1080

Across 26 current ACC/AHA guidelines… 8.5% [of 

recommendations] were classified as LOE A

Across 25 ESC guidelines… 14.2% [of 

recommendations] were classified as LOE A

This pattern does not appear to have meaningfully 

improved from 2008 to 2018





We need less common sense



Common Sense vs Clinical Trial Evidence

Common Sense Clinical Trials

Estrogen for 2o prev reduces MI  MI first yr

Vitamin E for 2o prev reduces MI 15 % CHF

Folate/B6 for 2o prev reduces MI 0-20% death/MI

Increase Hgb in ESRD reduces death 34% D/MI/HF/stroke

Torcetrapib reduces MACE  MACE 25%

Glucose control reduces CVD  death 22%

BP control in DM reduces CVD no effect

Fibrates in DM reduces CVD no effect

Fanaroff A, ….., Lopes RD. JACC, 2020



Why doesn’t common sense work?

 Incomplete understanding of 

pathophysiology

 Incomplete understanding of how drugs 

work

 Incomplete understanding of how to balance 

risk and benefit

 Incomplete understanding of dose response 

relationships



“The problem with common sense

Is that it isn’t so common.”

Voltaire



To move toward a world in which most 
clinical decisions are supported by high-
quality evidence will require structural 
changes in the clinical trials ecosystem

Fanaroff AC, Califf RM, Lopes RD. J Am Coll Cardiol 2020;75:556 



Classic Theme in Academic Medicine

 “Publish or Perish”

Logan Wilson, 1942



Classic Theme in Academic Medicine

 “Publish or Perish”

Logan Wilson, 1942

Modern Theme in Academic Medicine

“Collaborate or Perish”



COALITION COVID-19 BRAZIL

Coalizão COVID Brasil 16
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Coalizão COVID Brasil 20

COALIZÃO IV
Covid-19 positive + Elevated D-

Dimer

Randomization

n = 600

Full 

anticoagulation 

with rivaroxaban 

+/- heparin when 

needed

Prophylaxis  

anticoagulation

COALIZÃO VI
Severe infection

Randomization

n = 150

IL 6 

antagonist
Control

COALIZÃO V
Mild Infection

(not hospitalized)

Randomization

n = 1300

HCQ PLACEBO
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COALIZÃO VII
n = 1800

Long-term clinical outcomes + Quality of Life

COALIZÃO 

I
COALIZÃO 

II
COALIZÃO III COALIZÃO IV COALIZÃO V COALIZÃO VI



“this old drug may experience a revival in the clinical management 
of viral diseases such as AIDS and severe acute respiratory 
syndrome, which afflict mankind in the era of globalisation.”



159 included in the mITT analysis
129 were not hospitalized at day 15

25   were hospitalized at day 15

5     were dead at day 15

54 unconfirmed COVID-1962 unconfirmed COVID-1945 unconfirmed COVID-19

221 Were assigned to Hydroxychloroquine
8   did not receive hydroxychloroquine and received 

azithromycin  

21 received azithromycin and hydroxychloroquine

227 completed 15-days follow-up221 completed 15-days follow-up217 complete 15-days follow-up

667 Underwent randomization

217 Assigned to Hydroxychloroquine plus 

Azithromycin
13 did not receive hydroxychloroquine and received 

azithromycin

3   did not receive azithromycin and 

hydroxychloroquine

227 included in the ITT analysis221 included in the ITT analysis217 included in the ITT analysis

1 withdrew consent after 

randomization

1 duplicated randomization

173 included in the mITT analysis
146 were not hospitalized at day 15

22   were hospitalized at day 15

5     were dead at day 15

229 Assigned to Control
29 received only azithromycin 

7   received only hydroxychloroquine

17 received azithromycin and 

hydroxychloroquine

172 included in the mITT analysis
140 were not hospitalized at day 15

29   were hospitalized at day 15

3     were dead at day 15



Figure 1. Status of Patients on Day 15.



Distribution of the Ordinal-Scale

Results over Time.
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N Engl J Med 2020;383:2030-2040.



Hospitalised adults with severe pneumonia * caused by SARS-CoV2

Standard-of-care + 
Azithromycin 500 mg 

QD for 10 days

Primary Endpoint: Clinical status (adjudicated) - 6-point ordinal scale at 15 days
Key Secondary Endpoint: Total mortality at 29 days

Standard-of-care
(control group)

*At least ONE from the

following severity

criteria: 

 Need for 

supplemental oxygen 

> 4 L/min OR

 Use of high-flow 

nasal canula OR

 Use of non-invasive 

positive pressure 

ventilation OR

 Use of invasive 

mechanical 

ventilation (MV)In all patients, standard-of-care included
support measures and hydroxychloroquine

400 mg BID for 10 days

Trial Design

Randomised

(Concealed)

Open-label





Key Secondary Endpoint (Total Mortality at 29 days)
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The RECOVERY Collaborative Group. N Engl J Med 2020. DOI: 10.1056/NEJMoa2021436



Tomazini BM, Maia IS, Cavalcanti AB, et al. Effect of Dexamethasone on Days Alive and Ventilator-Free in Patients With Moderate or Severe Acute Respiratory Distress Syndrome and COVID-19 JAMA. 2020;



Tomazini BM, Maia IS, Cavalcanti AB, et al. Effect of Dexamethasone on Days Alive and Ventilator-Free in Patients With Moderate or Severe Acute Respiratory Distress Syndrome and COVID-19 JAMA. 2020;



JAMA. 2020;324(13):1330-1341. doi:10.1001/jama.2020.17023



Effect of Tocilizumab on clinical status at 15 days in 
patients with severe covid-19: randomised 

controlled trial

COALITION VI



https://doi.org/10.1101/2021.01.07.21249

390
* medRxiv preprint

JAMA Intern Med. 2021;181(1):24-31. 

JAMA Intern Med. 2021;181(1):32-40. N Engl J Med 2020;383:2333-2344.

N Engl J Med 2021;384:20-30.

https://doi.org/10.1101/2021.01.07.21249390
https://doi.org/10.1101/2021.01.07.21249390


Objective

To determine whether tocilizumab improve 
outcomes for patients with severe covid-19.



Tocilizumab Control
Effect estimate

Effect size

(n = 65) (n = 64) (CI 95%) p-value

Primary Endpoint

Dead or on mechanical ventilation at day 15 – no. (%)* 18 (27.7) 13 (20.3)
Odds ratio 1-5 vs 

6-7
1.54 (0.66 to 

3.66)
0.32

Clinical status (7-level ordinal scale) at day 15 – no. (%)

1. Not hospitalised with no limitation on activities 32 (49.2) 26 (40.6)

2. Not hospitalised but with limitation on activities 3 (4.6) 5 (7.8)

3. Hospitalised, not receiving supplemental oxygen 6 (9.2) 6 (9.4)

4. Hospitalised, receiving supplemental oxygen 6 (9.2) 10 (15.6)

5. Hospitalised, receiving non-invasive ventilation or 
high-flow nasal cannula

0 (0.0) 4 (6.2)

6. Patient on mechanical ventilation 7 (10.8) 11 (17.2)

7. Death 11 (16.9) 2 (3.1)

Primary Outcome



Adjudicated causes of in-hospital deaths

Causes of in-hospital death Tocilizumab
(n = 14)

Control
(n=6)

Covid-19 related acute respiratory failure 
or multiple organ dysfunction

14 5

Covid-19 and cerebral haemorrhage 0 1



In this trial including hospitalised patients with 
severe covid-19, the use of tocilizumab plus 

standard care was not superior to standard care 
alone in improving patients’ clinical status at 15 

days and might have increased mortality.  

CONCLUSIONS



BMJ 2021;372:n84 
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- Pulmonary -

Direct Viral Alveolar Epithelial Injury

Tissue Factor               Inflammation 
Collagen 

Platelet Act/Agg.             Activates coagulation

Local / Systemic

Thrombosis (Local)          Thrombosis (Systemic)

Progressive hypoxia     DVT/PE, Stroke, Art. &

Cor. Thrombosis, DIC

“Cytokine Storm”

The COVID-19 Coagulopathy



45

Pulmonary Embolism               Deep Vein Thrombosis
(Unsuspected)                                     (Unsuspected)

Wichmann D., et al

Ann Int. Med.  2020, 

May 6: epub



46

Wichmann D., et al

Ann Int. Med.  2020, 

May 6: epub

Thrombosis of Prostatic Veins
(Found in 67% of men)



47J Am Coll Cardiol. 2020 Oct 20;76(16):1815-1826.

Observational data



1. Lopes RD, Fanaroff AC. Anticoagulation in COVID-19: It Is Time for High-Quality Evidence. J Am Coll Cardiol. 2020 Oct 20;76(16):1827-1829. 

2. Fanaroff AC, Califf RM, Harrington RA, et al. Randomized trials versus common sense and clinical observation. J Am Coll Cardiol 2020;76:580–9.

3. Wijaya I, et al. The Use of Therapeutic-Dose Anticoagulation and Its Effect on Mortality in Patients With COVID-19: A Systematic Review. Clin Appl Thromb Hemost. 2020. 

Observational data – CAUTION!!

“Although this observational analysis was carefully done, lack of randomization precludes the conclusion that 
anticoagulation, either prophylactic or therapeutic, caused the observed reduction in mortality and intubation.”¹

“Over the past 40 years, dozens of cardiovascular therapies and treatment strategies that were mechanistically
promising and supported by observational comparative effectiveness studies showed no benefit or harm in 
rigorous randomized controlled trials.”²

“Prospective cohorts and or randomized controlled trials are desperately 
needed in exploring the definitive effects of therapeutic-dose anticoagulants 

in hospitalized patients with COVID-19.”³
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Study Design

EOT: End of Treament
EOS: End of Study

EOT EOS

Eligible
patient

Randomization

1:1

N=600
Group 1: full anticoagulation  (rivaroxaban 20mg/d)

30 days

Group 2 : usual standard management and currently have no 
indication of full anticoagulation

30 days

end of study 
primary outcome

safety
assessment

Randomization will be stratified by the patient's clinical condition at the time of randomization: unstable (on mechanical
ventilation and / or use of vasopressors) or stable.

COALIZAO-ACTION



CARE Study (Coalition VIII)

COALIZÃO  COVID-19  BRASIL

Randomized, pragmatic, open-controlled, multicenter study, 

evaluating the use of rivaroxaban in mild or moderate

COVID-19 patients

To assess the efficacy and safety of rivaroxaban use and the clinical impact 

on reducing hospitalization of patients with confirmed or probable diagnosis 

of COVID-19 who have no clear indication for hospitalization upon first 

medical care.



Apixaban for PrOphyLaxis of 
thromboemboLic Outcomes in COVID-19 –

the Apollo Trial – COALITION XI

Randomized, double-blinded, placebo-
controlled trial comparing oral 

anticoagulation with placebo for community-
dwelling patients with symptomatic COVID-19 

infection and risk factors for thrombosis. 



Equipoise on the Effects of 
RAAS Inhibition in COVID-19

HYPOTHESIS 1: 
RAAS inhibition is harmful.

ACEI and ARB could increase 
ACE2 receptor expression and 
thus enhance viral binding and 
viral entry leading to worse 
outcomes in patients with 
COVID-19.

HYPOTHESIS 2: 
RAAS inhibition is protective.

Diminishing production of angiotensin II with 
an ACEI or ARB enhances the generation of 
angiotensin (1–7), which attenuates 
inflammation and fibrosis and therefore could 
attenuate lung injury.

Lopes RD et al. Am Heart J 2020;226:1-10

Jarcho JA et al. N Engl J Med 2020;382:2462-2464



Fanaroff AC, Califf RM, Lopes RD. Lancet 
2019;394:633 

Every time a patient 
encounters the health-

care system an 
opportunity is created 
to enroll that patient 

in an RCT… but only if 
the necessary 

structures are in place



Trial Design

Lopes RD et al. Am Heart J 2020;226:1-10

Multicenter, phase IV, 

randomized clinical trial

RANDOMIZE

N: 659 patients

PRIMARY OUTCOME

Days alive and out of hospital at 30 days

Temporarily suspend

ACEI/ARB treatment for 30 days

Continue to use

ACEI/ARB treatment

INCLUSION

• Patients aged ≥ 18 years

• Hospitalized with a confirmed diagnosis 

of COVID-19

• Chronic use of ACEI or ARB

EXCLUSION

• Hospitalization due to decompensated 

heart failure in the last 12 months

• Use of more than 3 anti-hypertensive drugs

• Use of sacubitril/valsartan

• Hemodynamic instability in the first 24 

hours until the moment of confirmed 

diagnosis of COVID-19



BRACE CORONA Trial Timelines

Lopes RD et al. Am Heart J 2020;226:1-10

MAR APR MAY JUN JUL AUG SEP OCT

2020

First patient 
randomized
April 09

Last patient 
randomized

June 26

Last patient 
last visit

July 26

Database 
lock
August 17

ESC 
presentation
September 1

Protocol 
development
March 21



Primary Outcome: Days Alive and 
Out of Hospital at 30 Days

Suspending ACEI/ARB 
mean days ± SD: 21.9 ± 8.0

Continuing ACEI/ARB 

mean days ± SD: 22.9 ± 7.1

Mean ratio (95%CI):

0.95 (0.90–1.01); p=0.09

Mean difference (95%CI):

-1.1 days (-2.33–0.17)



All-Cause Mortality at 30 Days

Suspending ACEI/ARB: 2.7%

Continuing ACEI/ARB: 2.8%

HR (95%CI): 0.97 (0.38 – 2.52); p=0.95





Conclusions

• Brazil is playing an important role in the scientific world by generating high 
quality evidence to guide the treatment of patients with COVID-19

• Testing important clinical questions

• Contributing to the knowledge in a field where RCTs are desperetely 
needed

• Unique research collaborative national program (COALITION) among 
several major hospitals and research institutes

• Collaboration is key to survive in modern academic medicine

• Legacy for future Clinical Research in Brazil and in the world!!!
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Thank you!
Renato D Lopes, MD MHS PhD

Professor of Medicine

Division of Cardiology

Duke Clinical Research Institute

Duke University Medical Center


