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Background - HF treatment implementation

• Several effective therapies for HF, but there is little explicit guidance 
regarding initiation and titration of medications

• Few patients with HFrEF at target doses of GDMT

Vaduganathan M, Fonarow GC, Greene SJ, et al. Contemporary Treatment Patterns and Clinical Outcomes of Comorbid Diabetes Mellitus and HFrEF: The CHAMP-HF Registry. JACC 
Heart Fail. 2020;8(6):469-480. doi:10.1016/j.jchf.2019.12.015



Aim

• To assess the safety and efficacy of rapid up-titration of GDMT for 
HFrEF during an admission for acute decompensated heart failure 
and in the following 2-3 weeks, as opposed to usual care



Study design

• Multi-national, multi-center, open label, randomized, parallel-group
• 87 hospitals, 15 countries, planned 1800 study participants
• Inclusion criteria

• age 18-85
• admitted within 72h for acute heart failure
• hemodynamically stable
• NT-proBNP >2500 pg/mL at screening, fell by at least 10% since admission

• Exclusion criteria
• prior intolerance of high dose BB, ACE/ARB, MRA
• MI, unstable angina, cardiac surgery within past 3 months
• heart transplant or VAD
• eGFR 30 or less
• reversible cause of HF



Intervention

• High-intensity strategy
• prior to discharge, start 50% target dose BB, MRA, ACE/ARB/ARNI
• week 1 - safety check (vitals, labs, exam, history)
• week 2 - if BP, labs, exam acceptable, increase to 100% target dose
• week 3, week 6 - safety check (vitals, labs, exam, history)

• Usual care
• under direction of local cardiologist
• on average 1 visit in the 3 months post-hospitalization





Study Population



Outcome

• Primary Outcome
• hospitalization for heart failure or all-cause death at 180 days

• Secondary Outcomes
• Change in quality of life from baseline to day 90 (EQ-5D visual analog scale)
• Change in all-cause death at 180 days
• Change in hospitalization for heart failure or all-cause death at 90 days
• Safety - incidence of treatment-related adverse events up to 90 days

• Trial stopped early by DSMB after interim analysis at 1069 patients
• felt withholding intensive treatment would be unethical







• Improved NYHA class by 1.36
• Lower SBP (-5.4 mmHg difference between groups)
• Increased adverse events in intensive treatment group

• hypotension - 5% vs. <1%
• hyperkalemia - 3% vs. <1%
• no difference in serious adverse events

Secondary endpoints



Conclusion

“The STRONG-HF study shows that most patients admitted for acute 
heart failure and not treated with optimal doses of oral heart failure 
therapies can be rapidly and safely up-titrated to recommended doses 
of drugs within a few weeks after discharge, with frequent visits 
comprising clinical and laboratory assessments, including NT-proBNP, to 
ensure the safety of such up-titration and indicate the need for 
additional visits.”



Discussion

• Rapid initiation safe of GDMT safe and effective, with improvement 
in quality of life

• Generalizability may be limited
• relatively few comorbidities, with ~30% patients screened not randomized

• More hypotension and hyperkalemia in intensive treatment group
• did not result in net harm

• Systems of care for GDMT optimization are important



Thank you!
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Background- HF

5.7 million people in the US have HF with 26 million worldwide





• Multicenter (27 centers in 
Belgium)

• Parallel group
• Double blind
• Randomized 
• Placebo controlled
• Investigator initiate

• Adults 

• ADHF admission

• 40 of po furosemide or 
equivalent

• Plasma NT BNP >1000 or BNP 
>250

• LVEF assessment

Main exclusion criteria 
Receipt of SGLT-2 I

SBP <90 mmHg
GFR <20 ml/per min

Treatment with IV Lasix 80 
mg

259
IV acetazolamide (500 mg 

OD) + IV loop diuretic

260
Placebo + IV loop diuretic

2,915





Primary Endpoint

Secondary  
Endpoint



Safety and Adverse Events



Conclusions

• Largest diuretic study 

• Combination therapy resulted in higher incidence of decongestion by 
3 days, increased natriuresis and diuresis when compared to loop 
monotherapy, shorter hospital stay and more likely to be discharged 
without residual signs of volume overload

• Median GFR 39
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Background

• Most common cause of HF worldwide is CAD

• Recovery of EF after CABG > concept of myocardial hibernation

• Reversal of hibernation by PCI not studied previously

• Most prior PCI studies excluded severe systolic dysfunction



Hypothesis

• In patients with severe systolic dysfunction and CAD
1. PCI + OMT vs OMT > improved event-free survival

2. PCI would improve systolic function



Study Design
• Prospective
• Multicenter (40 centers in UK)
• Randomized
• Open label

• Adults
• EF < 35%
• Extensive CAD
• Viability >4 segments, PCI-able

Excluded
• Acute MI <4 weeks pre-randomization
• ADHF <72 hrs pre-randomization
• Ventricular arrhythmias <72 hrs pre-

randomization

PCI + OMT
(n= 347)

OMT only
(n= 353)



Results
Demographics and Clinical Characteristics of the Patients at Baseline

Characteristic PCI
(n=347)

Optimal Medical Therapy
(n=353)

Age – yr 70 ∓ 9 68.8 ∓ 9.1

Male sex – no. (%) 302 (87) 312 (88)

Race – no. (%)

White 306 (88) 328 (93)

Asian 32 (9) 17 (5)

Black 3 (1) 3 (1)

Mixed, other 6 (2) 5 (1)

BMI 28.4 ∓ 5.5 28.7 ∓ 5.4

HTN – no./total no. (%) 184/347 (53) 207/352 (59)

DM – no. (%) 136 (39) 153 (43)

Current or prior smoker – no. (%) 243 (70) 267 (76)

Prior MI – no. (%) 66 (19) 76 (22)

Prior CABG – no. (%) 12 (3) 22 (6)

NYHA class – no./total no. (%)

I or II 265/345 (77) 248/350 (71)

III or IV 80/345 (23) 102/350 (29)

CCS angina – no./total no. (%)

No angina 248/346 (66) 236/351 (67)

I or II 111/346 (32) 107/351 (30)

III 7/346 (2) 8/351 (2)

LVEF - % 27 ∓ 6.6 27 ∓ 6.9

CAD characteristics

Median BCIS score (IQR) 10 (8-12) 10 (8-12)

LM CAD – no./total no. (%) 50/346 (14) 45/352 (13)

3 vessel CAD – no./total no. (%) 133/346 (38) 148/352 (42)

2 vessel CAD – no. (%) 178 (51) 166 (47)

Median NT-proBNP – [g/ml (IQR) 1376 (697-3426) 1461 (712-3365)



Results – Primary Outcome

Outcome PCI
(n= 347)

Optimal Medical Therapy
(n= 353)

Treatment Effect
(95% CI) 

Primary Outcome

Death from any cause or 
hospitalization for HF – no. 
(%)

129 (37.2) 134 (38) 0.99 (0.78-1.27)



Results – Secondary Outcome
Outcome PCI

(n= 347)
Optimal Medical Therapy
(n= 353)

Treatment Effect
(95% CI) 

Secondary Outcome

Components of the 1ary outcome

Death from any cause 110 (31.7) 115 (32.6) 0.98 (0.75-1.27)

HF hospitalization 51 (14.7) 54 (15.3) 0.97 (0.66-1.43)

Death from CV causes – no. (%) 76 (21.9) 88 (24.9) 0.88 (0.65-1.2)

Acute MI – no. (%) 37 (10.7) 38 (10.8) 1.01 (0.64-1.6)

Periprocedural – no. (%) 14 (37.8) 0

Spontaneous – no. (%) 18 (48.7) 33 (86.8)

Sudden death – no. (%) 5 (13.5) 5 (13.2)

Unplanned revascularization – no. (%) 10 (2.9) 37 (10.5) 0.27 (0.13-0.53)

PCI – no. (%) 9 (90) 29 (78.4)

CABG – no. (%) 1 (10) 8 (21.6)

Major bleeding – no. (%)

At 1 yr 10/319 (3.1) 2/316 (0.6) 4.95 (1.09-22.43)

At 2 yr 10/292 (3.4) 7/290 (2.4) 1.42 (0.55-3.68)



Discussion and limitations

• Multivessel PCI did not improve all-cause mortality or LV 
systolic function

• No signal of harm

• Highlights importance of GDMT

• Multiple limitations exist
• Slightly underpowered

• Shorter follow-up period than STICH trial

• Discordance between EF and extent of CAD

• Lack of objective angiographic data



Updates from ACC 23

• Discussed LV systolic function recovery by viability
• All viable myocardium: OR 1.22 (95% CI 1.08-1.37)

• Dysfunctional, but viable myocardium: OR 1.01 (95% CI 0.93-1.11)

• Scar burden: OR 0.69 (95% CI 0.56-0.84)

> Baseline scar burden may predict likelihood of LV recovery



The PACMAN-AMI Randomized Clinical Trial

• Effect of Alirocumab Added to High-Intensity Statin Therapy on Coronary 
Atherosclerosis in Patients With Acute Myocardial Infarction.

Lorenz Räber, MD, PhD; Yasushi Ueki, MD, PhD; Tatsuhiko Otsuka, MD; Sylvain Losdat, PhD; Jonas D. Häner, MD; Jacob Lonborg, MD; Gregor Fahrni, MD; Juan F. Iglesias, MD; Robert-

Jan van Geuns, MD, PhD; Anna S. Ondracek, MSc; Maria D. Radu Juul Jensen, MD, PhD; Christian Zanchin, MD, PhD; Stefan Stortecky, MD; David Spirk, MD; George C. M. Siontis, MD, 

PhD; Lanja Saleh, PhD; Christian M. Matter, MD; Joost Daemen, MD, PhD; François Mach, MD; Dik Heg, PhD; Stephan Windecker, MD; Thomas Engstrøm, MD, PhD; Irene M. Lang, MD; 

Konstantinos C. Koskinas, MD, MSc; for the PACMAN-AMI collaborators

April 3, 2022
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Background:

• Coronary plaques with large atheroma burden, lipid rich pool and thin fibrous caps are frequently responsible for

acute myocardial infarction (AMI). Intracoronary imaging enables visualization of these high-risk plaque

characteristics.

• Among patients with acute myocardial infarction, does the addition of the PCSK-9 inhibitor alirocumab to high-

intensity statin therapy affect coronary plaque characteristics in non–infarct-related arteries?

• To determine the effect of early administration of the PCSK9 inhibitor alirocumab on coronary atherosclerosis, 

assessed by serial, 2-vessel, multimodality intracoronary imaging (IVUS, NIRS, and OCT) of the non-infract 

related arteries in patients presenting with Acute MI.

Aim:

IVUS, intravascular ultrasound; NIRS, near infrared spectroscopy; OCT, optical coherence tomography



Double blinded, Placebo controlled RCT

300 Patients

INCLUSION CRITERIA: 
• NSTEMI/STEMI patients with 

successful PCI of culprit vessel and 
have 2 non-infarct vessels (stenosis 20-
50%) assessed with intracoronary 
imaging.

• LDL-C ≥ 125 mg/dl (off statin), or ≥ 70 
mg/dl (on statin).

Alirocumab 150mg
SubQ Biweekly + 
Rosuvastatin 20mg

(N = 148)

Placebo + 
Rosuvastatin 20mg

(N = 152)

EXCLUSION 
CRITERIA: 

• left main or 3-vessel coronary artery 
disease (CAD)

• History of coronary artery bypass 
surgery 

• severe kidney dysfunction, liver 
disease, or known statin intolerance.

Primary outcomes:
Change in mean IVUS-derived percent atheroma
volume from baseline to week 52:
Alirocumab: -2.13% vs. Placebo: -0.92%,
difference: -1.21%, P<0.001

Initiated <24 hrs after PCI

Baseline:
IVUS, NIRS, OCT of non-infract vessels.
Baseline LDL-C levels

Follow-up:
Week-52: IVUS, NIRS and OCT of Non-infract vessels
Blood sampling at 4 week and week 52.



Primary Endpoint: Change in percent atheroma volume (PAV) by greyscale IVUS.
Powered Secondary Endpoint: Change in maximal lipid-core burden index (maxLCBI4mm)
by NIRS and Change in minimal fibrous cap thickness (FCTmin) by OCT.

Σ(EEMCSA – LumenCSA )

ΣEEMCSA× 100

maxLCBI4mm= a measure of lipid
probability at the 4 mm with
maximal lipid load of a vessel
imaged by NIRS

FCTmin = minimal fibrous cap
thickness anywhere in lipid
rich plaques imaged by OCT





Alirocumab (n=147*) Placebo (n=151*)

Any adverse event 104 (71%) 110 (73%)

Serious adverse event 47 (32%) 50 (33%)

Adverse events resulting in study drug discontinuation 2 (1.4%) 0 (0.0%)

Adverse events of special interest

Local injection site reaction 9 (6.1%) 5 (3.3%)

General allergic reaction 5 (3.4%) 0 (0.0%)

Neurocognitive event 3 (2.0%) 0 (0.0%)

ALT increase > 3x ULN 1 (0.7%) 0 (0.0%)

Prespecified Adverse Events and Safety Findings:

* Includes patients who received at least one dose of the study drug



Conclusions:

• Compared with placebo, administration of alirocumab 150 mg biweekly within 24 hours after 
PCI on top of high-intensity statin therapy resulted in greater decrease in percent atheroma 
volume, larger reduction in lipid burden and higher increase in minimal fibrous cap thickness
of non-culprit vessel at 52 weeks. These findings indicate incremental coronary plaque regression, 
greater reduction in plaque burden and plaque stabilization. 

• All patients were also on high-dose rosuvastatin. LDL-C levels were reduced by nearly 85% with 
alirocumab plus rosuvastatin compared with 51% with rosuvastatin alone. Clinical events were 
low. These results favor early initiation of very intensive LDL-C lowering in the setting of acute
MI.

• This provides further data regarding the utility of PCSK9 inhibitors for secondary prevention in 

high-risk patients (such as those with AMI) as combination therapy with high-dose statin therapy.

Nithin Rao Venepally, MD

Cardiovascular Medicine, PGY-4
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