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also associated with reductions in resource utilization 
including intravenous diuretics and length of ICU stay 
and hospital (p<0.05). 

Figure 2. Cardiovascular Death Through Day 180.

CV=cardiovascular; ITT=intention-to-treat; KM=Kaplan-Meier; NNT=number 
needed to treat.

Figure 3. All-Cause Death Through Day 180.

KM=Kaplan-Meier; ITT=intention-to-treat; NNT=number needed to treat. 
Figures 1 through 3 reprinted from The Lancet [Epub ahead of print Nov. 7, 2012], 
Teerlink JR et al. Serelaxin, Recombinant Human Relaxin-2, for Treatment of 
Acute Heart Failure (RELAX-AHF): A Randomised, Placebo-Controlled Trial. 
Copyright 2012, with permission from Elsevier. 

Adverse events (AEs), including serious AEs, were similar 
between treatment arms except for renal impairment-
related AEs, which occurred significantly (6% vs 9%; 
p=0.03) less often in the serelaxin arm. Dr. Teerlink 
concluded that the findings of the RELAX-HF trial suggest 
some benefit to early treatment with serelaxin in patients 
with AHF but additional large clinical outcomes studies 
are needed to further define its role in the management 
of AHF, the optimal target population, and the cost-
effectiveness of therapy [Teerlink JR et al. Lancet 2012; 
Metra M et al. J Am Coll Cardiol. In press].

ARCTIC: Randomized Trial of Bedside 
Platelet Function Monitoring

Written by Toni Rizzo

Responses to oral antiplatelet therapy between patients 
are variable; thus, bedside assessment has been 
regarded as an opportunity for individualizing therapy 
for patients following coronary stent implantation 
to ensure the optimal platelet inhibition is obtained. 
The Double Randomization of a Monitoring Adjusted 
Antiplatelet Treatment Versus a Common Antiplatelet 
Treatment for DES Implantation and Interruption 
Versus Continuation of Double Antiplatelet Therapy 
[ARCTIC; NCT00827411; Collet JP et al. N Engl J Med 
2012] trial presented by Gilles Montalescot, MD, PhD, 
Hôpital Pitié-Salpêtrière, Paris, France, evaluated 
platelet function testing (PFT) with antiplatelet dose 
adjustment in suboptimal responders compared with 
standard of care.

Patients scheduled for planned percutaneous coronary 
intervention (PCI) with drug-eluting stent (DES) 
implantation were randomized to PFT and antiplatelet 
therapy with dose adjustment for high platelet reactivity 
(n=1213) versus conventional therapy (n=1227).  
Patients in both groups then underwent PCI with stent 
implantation followed by drug and dose adjustment for 
high platelet reactivity at Day 14 versus conventional 
therapy. The VerifyNow P2Y12 and aspirin assays were 
used to estimate the inhibition of platelet aggregation 
provided by clopidogrel and aspirin. The primary 
endpoint was death, MI, stroke or transient ischemic 
attack, stent thrombosis, or urgent revascularization at 
12 months. The main secondary endpoints were stent 
thrombosis or urgent revascularization and major 
bleeding. The antiplatelet dose adjustment rules used 
in the study are shown in Figure 1.

Of the total 2440 patients, 20% were women, 37% had 
a history of diabetes mellitus, and 31% had a history 
of myocardial infarction (MI). In the PFT group, 7.6% 
of patients were aspirin poor responders and 35% were 
thienopyridine poor responders. Among the aspirin 
poor responders, 85% received on-table aspirin loading. 
Thienopyridine poor responders received on-table 
clopidogrel loading (80%), on-table prasugrel loading 
(3.3%), and on-table GP IIb/IIIa inhibitor loading (80%). 
Among patients with high on-clopidogrel reactivity at 
Day 14, 43% had their clopidogrel maintenance increased 
and 17% were started on prasugrel maintenance dose. 
Among patients with high on-aspirin reactivity, 46% had 
their aspirin maintenance dose increased.
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Figure 1. Antiplatelet Dose Adjustment Rules.

DES=drug-eluting stent; inh=inhibition; LD=loading dose; MD=maintenance 
dose; PCI=percutaneous coronary intervention; PRU=platelet reactivity units. 
Reproduced with permission from G Montalescot, MD.

At 1 year, the primary endpoint rate was not different 
between the PFT (34.6%) and conventional therapy 
groups (31.1%; HR, 1.13; 95% CI, 0.98 to 1.29; p=0.096). The 
majority of events that comprised the primary endpoint 
were periprocedural MIs. No significant difference was 
seen in the 1-year rate of MI between treatment strategy 
groups (30.3% with PFT-guided therapy vs 28.4% with 
conventional therapy; HR, 1.08;  95% CI, 0.93 to 1.25; 
p=0.32), and these neutral findings drove the primary 
composite results. There also were no significant 
differences in the rates of the main secondary endpoints 
(stent thrombosis or urgent revascularization) with PFT-
guided therapy compared with conventional therapy 
(4.9% vs 4.6%; HR, 1.06; 95% CI, 0.74 to 1.52; p=0.77). Data 
for other ischemic endpoints are shown in Table 1.

Table 1. Other Ischemic Endpoints.

PFT-Guided 
Therapy (%)

Conventional 
Therapy (%)

Hazard Ratio  
(95% CI) p Value

Death or MI 31.7 28.8 1.11  
(0.96–1.29) 0.15

Death 2.3 1.6 1.41  
(0.79–2.50) 0.24

Stent thrombosis 1.0 0.7 1.34  
(0.56–3.18) 0.51

Stroke or TIA 0.7 0.6 1.15 
(0.42–3.18) 0.78

Urgent 
revascularization 4.5 4.2 1.06  

(0.73–1.55) 0.76

MI=myocardial infarction; PFT=platelet function testing; TIA=transient ischemic attack.
Adapted from Collet JP et al. Bedside Monitoring to Adjust Antiplatelet Therapy 
for Coronary Stenting. N Engl J Med 2012; 367:2100-9.

Key safety outcomes were not significantly different with 
PFT versus conventional therapy: major bleeding (2.3% vs 
3.3%; HR, 0.70; 95% CI, 0.43 to 1.14; p=0.15), minor bleeding 
(1.0% vs 1.7%; HR, 0.57; 95% CI, 0.28 to 1.16; p=0.12), and 
major or minor bleeding (3.1% vs 4.5%; HR, 0.69; 95% CI, 
0.46 to 1.05; p=0.08). 

The ARCTIC study results show that PFT with antiplatelet 
adjustment before and after stenting does not improve 
clinical outcomes versus conventional treatment without 
PFT. These results do not support the routine use of PFT 
in patients undergoing stenting. The ARCTIC-2 study, in 
which a second randomization was performed at 1 year 
after the initial randomization to determine the effect of 
continuation versus interruption of clopidogrel is ongoing. 
The Tailored Antiplatelet Therapy Versus Recommended 
Dose of Prasugrel [ANTARCTIC; NCT01538446] study will 
evaluate the value of PFT in elderly patients, with a focus 
on bleeding events. Whether PFT-guided antiplatelet 
therapy provides benefit for specific types of ischemic 
events such as spontaneous MI or stent thrombosis is 
unclear, as the ARCTIC trial was not powered for these 
individual endpoints and primary findings were largely 
driven by periprocedural events. 

CARRESS-HF: Ultrafiltration Not 
Superior to Pharmacologic Therapy in 
the Treatment of Acute Heart Failure

Written by Rita Buckley

Bradley A. Bart, MD, Hennepin County Medical 
Center, Minneapolis, Minnesota, USA, presented the 
Cardiorenal Rescue Study in Acute Decompensated 
Heart Failure [CARRESS-HF; NCT00608491] trial that was 
simultaneously published in the New England Journal of 
Medicine [Bart BA et al. 2012].

Acute cardiorenal syndrome (Type 1), defined as worsening 
renal function in patients with acute decompensated 
heart failure (ADHF) [Ronco C et al. J Am Coll Cardiol 
2012], occurs in 25% to 33% of patients with ADHF and is 
associated with poor outcomes [Ronco C et al. J Am Coll 
Cardiol 2012; Metra M et al. Circ Heart Fail 2012]. 

CARRESS-HF was a multicenter, prospective, randomized 
controlled trial designed to test whether ultrafiltration 
was superior to stepped pharmacologic therapy for the 
treatment of patients with ADHF.

Patients hospitalized with ADHF and worsened renal 
function (defined as an increase in the serum creatinine 
level of at least 0.3 mg/dL) 12 weeks before or 10 days after 
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