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LEARNING OBJECTIVES

At the end of this session, the attendees will be able to:
• Summarize the pivotal recently published cardiology articles.
• Explain the relevance of findings of these articles.
• Apply the findings of these studies to clinical practice.

CSHP SEMINAR 2020 3



ABBREVIATIONS USED
• ACC: American College of 

Cardiology
• AF: Atrial fibrillation
• AHA: American Heart 

Association
• CAD: Coronary artery disease
• cGMP: Cycling guanosine 

monophosphate
• CV: Cardiovascular
• CVD: Cardiovascular disease
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• DAPT: Dual antiplatelet therapy
• DOAC: Direct oral anticoagulant
• DM: Diabetes mellitus
• ESRD: End-stage renal disease
• FDA: Food and Drug 

Administration
• HCTZ: Hydrochlorothiazide
• HF: Heart failure
• HFrEF: Heart failure with 

reduced ejection fraction



ABBREVIATIONS USED
• HTN: Hypertension
• MI: Myocardial infarction
• NO: Nitric oxide
• NYHA: New York Heart 

Association
• OAC: oral anticoagulant
• PCI: Percutaneous coronary 

intervention
• PE: Pulmonary embolism
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• sGC: Soluble guanylate cyclase
• SGLT2: Sodium-glucose 

cotransporter 2
• TAVI: Transcatheter aortic valve 

implantation
• VTE: Venous thromboembolism
• WHO: World Health Organization
• WIIFM: What’s in it for me?



TEST QUESTIONS

Q1: In patients with stable CAD, initial invasive strategy is 
superior to initial conservative strategy. 

A. True 
B. False

Q2: Riociguat is FDA approved for the treatment of HF.

A. True

B. False
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TEST QUESTIONS

Q3: Which DOAC was not studied in the PAUSE Trial?
A. Apixaban
B. Dabigatran
C. Edoxaban
D. Rivaroxaban
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TEST QUESTIONS

Q4: Which of the following statements most accurately reflects 
the findings from the DAPA-HF Trial?

A. SGLT2 inhibitors increase the risk of volume depletion in 
HF patients

B. SGLT2 inhibitors increase the risk of hypoglycemia in HF 
patients.

C. Dapagliflozin has improved survival only in patients with 
combined DM2 + HF

D. Dapagliflozin has improved survival in patients with HF 
regardless of diabetes status
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STUDIES TO BE ADDRESSED

• ISCHEMIA

• TWILIGHT

• Anticoagulation in ESRD

• PAUSE

• Statins and VTE

• Caravaggio

• VICTORIA

• DAPA-HF

• HCTZ for HTN

• POPULAR TAVI



CSHP SEMINAR 2020 10

ISCHEMIA TRIAL

1. N Engl J Med 2020;382:1395-407
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RELEVANT PREVIOUS TRIALS

2. N Engl J Med 2007;356:1503-16
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ISCHEMIA

• 5179 patients with moderate or severe ischemia were 
randomized to

o An initial invasive strategy and medical therapy 

or 
o An initial medical therapy alone and angiography if 

medical therapy failed.

1. N Engl J Med 2020;382:1395-407
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ISCHEMIA

• Medical therapy consisted of intensive secondary 
prevention with lifestyle and pharmacologic interventions 
applied equally in both groups.

• Patients were followed at 1.5, 3, 6, and 12 months after 
randomization and every 6 months thereafter.

1. N Engl J Med 2020;382:1395-407
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ISCHEMIA

• The primary outcome was a composite of death from 
cardiovascular causes, myocardial infarction, or 
hospitalization for unstable angina, heart failure, or 
resuscitated cardiac arrest. 

• A key secondary outcome was death from cardiovascular 
causes or myocardial infarction.

1. N Engl J Med 2020;382:1395-407



CSHP SEMINAR 2020 15

ISCHEMIA

1. N Engl J Med 2020;382:1395-407
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ISCHEMIA

1. N Engl J Med 2020;382:1395-407
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ISCHEMIA

• “Among patients with stable coronary disease and 
moderate or severe ischemia, we did not find evidence that 
an initial invasive strategy, as compared with an initial 
conservative strategy, reduced the risk of ischemic 
cardiovascular events or death from any cause over a 
median of 3.2 years.”

1. N Engl J Med 2020;382:1395-407
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ISCHEMIA WIIFM

• Invasive strategy≈conservative strategy

• Stable coronary artery disease

• Role of healthcare providers

1. N Engl J Med 2020;382:1395-407
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TWILIGHT TRIAL

3. N Engl J Med 2019;381:2032-42
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TWILIGHT
• In a double-blind trial, the effect of ticagrelor alone as 

compared with ticagrelor plus aspirin was examined with 
regard to clinically relevant bleeding among patients who 
were at high risk for bleeding or an ischemic event and had 
undergone PCI.

• After 3 months of treatment with ticagrelor plus aspirin, 
patients who had not had a major bleeding event or 
ischemic event continued to take ticagrelor and were 
randomly assigned to receive aspirin or placebo for 1 year.

3. N Engl J Med 2019;381:2032-42
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TWILIGHT
• The primary end point was bleeding.

• The composite end point of death from any cause, 
nonfatal myocardial infarction, or nonfatal stroke was 
also evaluated.

3. N Engl J Med 2019;381:2032-42
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TWILIGHT

3. N Engl J Med 2019;381:2032-42
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TWILIGHT

3. N Engl J Med 2019;381:2032-42
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TWILIGHT

• “Among high-risk patients who underwent PCI and 
completed 3 months of dual antiplatelet therapy, ticagrelor
monotherapy was associated with a lower incidence of 
clinically relevant bleeding than ticagrelor plus aspirin, with 
no higher risk of death, myocardial infarction, or stroke.”

3. N Engl J Med 2019;381:2032-42
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TWILIGHT WIIFM

• Future of long-term DAPT post PCI

3. N Engl J Med 2019;381:2032-42



CSHP SEMINAR 2020 26

ANTICOAGULATION IN ESRD

4. J Am Coll Cardiol 2020;75:1299-308
5. JAMA Netw Open 2020;3:e202175
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ANTICOAGULATION IN ESRD

• Trial 1: Medicare claims data review of 1,519 patients with 
AF + ESRD on anticoagulation matched to 3,018 patients AF 
+ ESRD not on anticoagulation.

• Outcomes: Ischemic stroke, hemorrhagic stroke, 
hospitalization for bleeding, death.

4. J Am Coll Cardiol 2020;75:1299-308
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ANTICOAGULATION IN ESRD

• Trial 1:
• Blue = oral 

anticoagulant use
• Red = no 

anticoagulant use 

4. J Am Coll Cardiol 2020;75:1299-308
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ANTICOAGULATION IN ESRD

• Trial 2: Systematic review and meta-analysis of combined 
ESRD + AF patients compared based on use of warfarin.

• Outcomes: Ischemic stroke, hemorrhagic stroke, major 
bleeding, mortality.

5. JAMA Netw Open 2020;3:e202175
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ANTICOAGULATION IN ESRD

5. JAMA Netw Open 2020;3:e202175

Hemorrhagic Stroke• Trial 2: 
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ANTICOAGULATION IN ESRD

• Trial 1: “We found no association between OAC use and 
reduced risk of stroke or death. OAC use was associated 
with increased risks of hospitalization for bleeding or 
intracranial hemorrhage.”

• Trial 2: “…warfarin use appears to have been associated 
with no change in the incidence of ischemic stroke…it does 
appear to be associated with a significantly higher risk of 
hemorrhagic stroke…”

4. J Am Coll Cardiol 2020;75:1299-308
5. JAMA Netw Open 2020;3:e202175
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ANTICOAGULATION IN ESRD WIIFM

• Anticoagulation for patients with combined AF and ESRD 
appears to confer negligible therapeutic benefit and 
significant risk.
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PAUSE TRIAL

6. JAMA Intern Med. 2019;179:1469-78
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PAUSE

• Patients with atrial fibrillation maintained on DOACs require 
surgical interventions with relative frequency.

• Evidence based guidance of perioperative DOAC therapy in 
AF has been an unmet need in the medical literature.

6. JAMA Intern Med. 2019;179:1469-78
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PAUSE

• 3007 adult patients with AF maintained on anticoagulation 
with either apixaban, rivaroxaban, or dabigatran who were 
undergoing elective surgical procedures were enrolled.

• Assigned to an open label perioperative DOAC 
management protocol based on specific medication used.

6. JAMA Intern Med. 2019;179:1469-78
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PAUSE

6. JAMA Intern Med. 2019;179:1469-78
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PAUSE

• Primary outcomes:
• Major bleeding within 30 days.
• Thromboembolism within 30 days.

• Multiple secondary outcomes including various clinical 
outcomes and residual anticoagulant level.

6. JAMA Intern Med. 2019;179:1469-78
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PAUSE

6. JAMA Intern Med. 2019;179:1469-78
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PAUSE

• “In this study, patients with AF who had DOAC therapy 
interruption for elective surgery or procedure, a simple 
standardized perioperative management strategy without 
heparin bridging or measurement of coagulation function 
was associated with low rates of major bleeding and 
arterial thromboembolism.”

6. JAMA Intern Med. 2019;179:1469-78
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PAUSE WIIFM

• Holding DOACs from operative -2 to +2 or +3 for high risk 
procedures or operative day -1 to +1 in low risk procedures 
is a reasonable strategy.

• Protocol must be strictly followed to ensure safety/efficacy.

• Not generalizable to edoxaban.
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STATINS AND VTE

7. Am J Med. 2020;133:930-935
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STATINS AND VTE PREVIOUS STUDIES
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STATINS AND VTE PREVIOUS STUDIES

The STAtins Reduce Thrombophilia (START) trial 2018
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STATINS AND VTE PREVIOUS STUDIES
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STATINS AND VTE 

• A retrospective analysis of the Indiana Network for Patient 
Care database from 2004 to 2017. 

• It included a total of 192,908 patients.

• Created regression model with statin use as the predictor 
variable and VTE recurrence as the dependent variable. 

• The objective of this study was to examine the magnitude 
of the effect of statin therapy on VTE recurrence.

7. Am J Med. 2020;133:930-935
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STATINS AND VTE 

7. Am J Med. 2020;133:930-935
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STATINS AND VTE 

• “We found that a statin prescription reduced risk of 
venous thromboembolism recurrence by approximately 
25% after adjusting for risk factors, supporting the 
adjunctive role of statins in the prevention of venous 
thromboembolism recurrence.”

7. Am J Med. 2020;133:930-935
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STATINS AND VTE WIIFM

• Another use for an existing medication

• Statins for non-lipid indication

• Considering to add statins for patients with VTE

• What agent and at what dose? 

7. Am J Med. 2020;133:930-935
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CARAVAGGIO TRIAL

8. N Engl J Med. 2020;382:1599-607
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CARAVAGGIO

• Enrolled 1155 patients with cancer and newly diagnosed 
proximal DVT or PE.

• Patients randomized to receive DVT/PE dose apixaban or 
daily dalteparin x 6 months.

8. N Engl J Med. 2020;382:1599-607
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CARAVAGGIO

• Primary outcome was recurrence of VTE during the 
treatment period.

• Various secondary outcomes including:
• Clinically overt bleeding.
• Clinically relevant non-major bleeding.
• All-cause mortality.

8. N Engl J Med. 2020;382:1599-607
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CARAVAGGIO

VTE Recurrence Major Bleeding

8. N Engl J Med. 2020;382:1599-607
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CARAVAGGIO

8. N Engl J Med. 2020;382:1599-607
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CARAVAGGIO

• “We concluded that oral apixaban was noninferior to 
subcutaneous dalteparin for the treatment of cancer-
associated venous thromboembolism without an increased 
risk of major bleeding.”

8. N Engl J Med. 2020;382:1599-607
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CARAVAGGIO WIIFM

• Old drug studied in new context – apixaban is an attractive 
option of cancer-related VTE.

• Cannot definitively exclude increased risk for bleeding with 
apixaban based on this study.
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VICTORIA STUDY

9. N Engl J Med. 2020;382:1883-93
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RIOCIGUAT (ADEMPAS®)

• Riociguat was initially approved in the U.S. in 2013

• It is FDA approved for the treatment of: 
• Persistent/recurrent chronic thromboembolic pulmonary 

hypertension.
• Pulmonary arterial hypertension to improve exercise 

capacity, improve WHO functional class, and to delay 
clinical worsening.  

10. ADEMPAS. Bayer HealthCare Pharmaceuticals Inc.; 2013
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RIOCIGUAT MOA

• Riociguat is a stimulator of sGC, an enzyme in the 
cardiopulmonary system and the receptor for nitric oxide 
NO. When NO binds to sGC, the enzyme catalyzes 
synthesis of the signaling molecule cGMP. 

• Intracellular cGMP plays an important role in regulating 
processes that influence vascular tone, proliferation, 
fibrosis, and inflammation.

10. ADEMPAS. Bayer HealthCare Pharmaceuticals Inc.; 2013
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RIOCIGUAT MOA

• Riociguat has a dual mode of action. 

• It sensitizes sGC to endogenous NO by stabilizing the NO-
sGC binding. 

• It also directly stimulates sGC via a different binding site, 
independently of NO. 

• Riociguat stimulates the NO-sGC-cGMP pathway and leads 
to increased generation of cGMP with subsequent 
vasodilation.

10. ADEMPAS. Bayer HealthCare Pharmaceuticals Inc.; 2013
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VICTORIA

• Phase 3, randomized, double-blind, placebo-controlled

• 5050 patients with chronic HF NYHA class II, III, or IV and 
EF <45% to receive vericiguat or placebo

• In addition to guideline-based medical therapy.

• Primary outcome was a composite of death from CV 
causes or first hospitalization for HF.

9. N Engl J Med. 2020;382:1883-93
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VICTORIA

9. N Engl J Med. 2020;382:1883-93
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VICTORIA

9. N Engl J Med. 2020;382:1883-93
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VICTORIA

• Symptomatic hypotension occurred in 9.1% of the 
patients in the vericiguat group and in 7.9% of the 
patients in the placebo group (P = 0.12).

• Syncope occurred in 4.0% of the patients in the 
vericiguat group and in 3.5% of the patients in the 
placebo group (P = 0.30).

9. N Engl J Med. 2020;382:1883-93
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VICTORIA

• “Among patients with high-risk heart failure, the incidence 
of death from cardiovascular causes or hospitalization for 
heart failure was lower among those who received 
vericiguat than among those who received placebo.”

9. N Engl J Med. 2020;382:1883-93



CSHP SEMINAR 2020 65

VICTORIA WIIFM

• Changing standard of care for patients with HF
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DAPA-HF TRIAL

11. N Engl J Med. 2019;381:1995-2008
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DAPA-HF

11. N Engl J Med. 2019;381:1995-2008

• Previous trials have shown the SGLT2 inhibitors decreased 
cardiovascular death and hospitalization in patients with HF.

• Effects unknown in patients without HF.
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DAPA-HF

• Enrolled 4744 patients with: HFrEF + NYHA class II-IV + 
elevated NT-proBNP.

• Patients were randomized to receive:
• Dapagliflozin 10 mg daily

or
• Placebo daily

11. N Engl J Med. 2019;381:1995-2008
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DAPA-HF

• Primary outcome was a composite of worsening HF or 
death from cardiovascular causes.

• Multiple secondary outcomes, including all-cause 
mortality.

11. N Engl J Med. 2019;381:1995-2008
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DAPA-HF
Primary Outcome All-Cause Mortality

11. N Engl J Med. 2019;381:1995-2008
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DAPA-HF

• “Among patients with heart failure and a reduced ejection 
fraction, those who received the SGLT2 inhibitor 
dapagliflozin had a lower risk of worsening heart failure or 
death from cardiovascular causes and better symptom 
scores than those who received placebo, regardless of the 
presence or absence of diabetes.”

11. N Engl J Med. 2019;381:1995-2008



CSHP SEMINAR 2020 72

DAPA-HF WIIFM

• Dapagliflozin improved HF outcomes regardless of 
diabetes status.

• New FDA indication for the treatment of HFrEF as of May 
2020.
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HCTZ FOR HTN

12. JAMA Intern Med 2020;180(4):542-51
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HCTZ FOR HTN PREVIOUS STUDIES

• Major Outcomes in High-Risk Hypertensive Patients 
Randomized to Angiotensin-Converting Enzyme Inhibitor or 
Calcium Channel Blocker vs Diuretic. The Antihypertensive 
and Lipid-Lowering Treatment to Prevent Heart Attack Trial 
(ALLHAT). JAMA 2002;288(23):2981-97.
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HCTZ FOR HTN PREVIOUS STUDIES

• Participants were randomly assigned to receive 
chlorthalidone, amlodipine, or Lisinopril.

• “Thiazide-type diuretics are superior in preventing 1 or 
more major forms of CVD and are less expensive. They 
should be preferred for first-step antihypertensive therapy.”
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HCTZ FOR HTN

• This was an observational comparative cohort study from 
2001 to 2018.

• The objective was to compare the effectiveness and safety 
of chlorthalidone and hydrochlorothiazide as first-line 
therapies for hypertension in real-world practice.

• The primary outcomes were AMI, hospitalization for HF, 
ischemic or hemorrhagic stroke, and a composite CVD.

12. JAMA Intern Med 2020;180(4):542-51
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HCTZ FOR HTN

• “This study found that chlorthalidone use was not 
associated with significant cardiovascular benefits when 
compared with hydrochlorothiazide, while its use was 
associated with greater risk of renal and electrolyte 
abnormalities. These findings do not support current 
recommendations to prefer chlorthalidone vs 
hydrochlorothiazide for hypertension treatment in first-
time users, … further study is warranted.”

12. JAMA Intern Med 2020;180(4):542-51
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HCTZ FOR HTN WIIFM

• Continue using HCTZ for HTN
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POPULAR TAVI

13. N Engl J Med. 2020;382:1696-707
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POPULAR TAVI

• Patients undergoing transcatheter aortic valve implantation 
(TAVI) frequently have concomitant diagnoses warranting 
chronic anticoagulation.

• ACC/AHA guidelines recommendations regarding addition / 
omission of concomitant antiplatelets after valve 
replacement do not have a wide evidence base.

13. N Engl J Med. 2020;382:1696-707
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POPULAR TAVI

• 313 TAVI eligible patients previously maintained on oral 
anticoagulation underwent valve implantation.

• Randomly assigned to:
• Maintain current anticoagulant + placebo.
• Maintain current anticoagulant + clopidogrel x 3 months.

13. N Engl J Med. 2020;382:1696-707
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POPULAR TAVI

• Co-primary outcomes were all bleeding and non-procedure 
related bleeding.

• Secondary outcomes were a composite of: death from CV 
causes + stroke + MI +/- non-procedure related bleeding.

13. N Engl J Med. 2020;382:1696-707
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POPULAR TAVI

13. N Engl J Med. 2020;382:1696-707
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POPULAR TAVI

13. N Engl J Med. 2020;382:1696-707
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POPULAR TAVI

• “Among patients with long-term indications for oral 
anticoagulation undergoing TAVI, oral anticoagulation alone 
was associated with a lower incidence of serious bleeding 
over a period of either 1 month or 1 year than was 
anticoagulation plus clopidogrel.”

13. N Engl J Med. 2020;382:1696-707
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POPULAR TAVI WIIFM

• Lower rate of bleeding after TAVI if clopidogrel is omitted.

• Only generalizable to patients already on anticoagulants.



TEST QUESTIONS

Q1: In patients with stable CAD, initial invasive strategy is 
superior to initial conservative strategy. 

A. True 
B. False

Q2: Riociguat is FDA approved for the treatment of HF.

A. True

B. False
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TEST QUESTIONS

Q3: Which DOAC was not studied in the PAUSE Trial?
A. Apixaban
B. Dabigatran
C. Edoxaban
D. Rivaroxaban
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TEST QUESTIONS

Q4: Which of the following statements most accurately reflects 
the findings from the DAPA-HF Trial?

A. SGLT2 inhibitors increase the risk of volume depletion in 
HF patients

B. SGLT2 inhibitors increase the risk of hypoglycemia in HF 
patients.

C. Dapagliflozin has improved survival only in patients with 
combined DM2 + HF

D. Dapagliflozin has improved survival in patients with HF 
regardless of diabetes status
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