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PATHWAY-2: Diuretic spironolactone effectively lowers blood pressure in
resistant hypertension
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In patients with resistant hypertension, addition of the diuretic spironolactone was significantly more effective than adding other blood pressure
lowering drugs according to results of the PATHWAY-2 trial presented during a Hot Line session at ESC Congress 2015.

The study's findings suggest spironolactone "was a clear winner and should be first choice for the additional treatment of resistant hypertension,”
said investigator Bryan Williams, M.D..

"These results have broad international relevance and applicability,” noted Professor Williams, who is from University College London, and the
British Hypertension Society Research Network.

"The PATHWAY-2 study showed that spironolactone was overwhelmingly the most effective blood pressure-lowering therapy compared to bisoprolol
or doxazosin and suggest that the predominant underlying cause of resistant hypertension is sodium retention - even among patients with baseline
diuretic therapy. This establishes, for the first time, a clear hierarchy for drug treatment of resistant hypertension which should influence future
treatment guidelines and clinical practice globally."

Resistant hypertension is defined as uncontrolled blood pressure (BP) despite treatment with at least 3 BP-lowering medications. Prior to
PATHWAY-2 there was no strong evidence supporting recommendations for the most appropriate additional drug to control blood pressure, and
“there has been a growing perception that controlling BP in resistant hypertension is beyond the reach of existing drug therapies," explained
Professor Williams. "But PATHWAY-2 shows that control is possible in the majority of patients, using a drug that has been available for many
decades.”

While the pathogenesis of resistant hypertension is poorly understood, one hypothesis is that it could be related to sodium retention — a result of
reduced diuretic doses in recent years, he said.

PATHWAY 2 examined whether additional diuretic therapy with spironolactone would be the most effective at reducing BP compared to treatment
with two other antihypertensives that have different mechanisms of action: doxazosin which acts to reduce arterial resistance, and bisoprolol which
acts to reduce cardiac output.

The study included patients with resistant hypertension who were already treated with maximally tolerated doses of a combination of three drugs: an
ACE-inhibitor or angiotensin receptor blocker (ARB); a calcium channel blocker (CCBY); and a thiazide type diuretic. "The key question was, which
drug should be added to get blood pressure controlled," said Professor Williams.

Uncontrolled BP was defined as seated clinic systolic BP of 140 mmHg or more for non-diabetic patients, or 135 mmHg or more for patients with
diabetes, and a home systolic BP (HSBP) 130mmHg for all patients. In addition to their baseline BP therapy, patients were randomized to
sequentially receive 12 weeks of spironolactone (25-50mg), bisoprolol (5-10mg), doxazosin (4-8mg modified release) and placebo in random order.

Blood pressure was measured with an automated BP monitor and recorded both in the clinic as well as at home over 4 consecutive days at baseline
as well as at 6 and 12 weeks of each treatment cycle.

The primary end-point was average home systolic blood pressure (HSBP) for each of the treatments, with clinic systolic BP being a secondary
endpoint.

In 314 patients, spironolactone had superior HSBP control compared to placebo (a reduction of 8.70 mmHg, p<.001); doxazosin (a reduction of 4.03
mmHg, p<0.001), and bisoprolol (a reduction of 4.48 mmHg, p<0.001); as well as the mean of doxazosin and bisoprolol (a reduction of 4.26 mmHg,
p<0.001).

Overall, almost three quarters of patients with uncontrolled blood pressure saw a major improvement in their blood pressure on spironolactone, with
almost 60% meeting a stringent measure of blood pressure control (p<0.001). Spironolactone was the best drug at lowering blood pressure in 60%,
whereas bisoprolol and doxazosin where the best drug in only 17% and 18% respectively.

Clinic measurements mirrored the HSBP measurements except there was a large placebo effect in the clinic that was not seen at home.

"This is the first study to use home BP rather than clinic BP as a primary outcome in these patients," noted Professor Williams. "Not only did this
reduce the placebo effect but it also eliminated patients with ‘white coat hypertension’ whose BP may have been spuriously elevated due to clinic
anxiety."

The findings “challenge the concept that that resistant hypertension cannot be treated adequately with drug therapies, and suggest that treatments
which have a natriuretic action, in that they promote sodium excretion, are likely to be the most effective," he concluded.

This trial and PATHWAY-3 are part of the PATHWAY program of trials in Hypertension undertaken by academic investigators within the British
Hypertension Society, led by Professor Morris Brown of the University of Cambridge, Professor Williams, and Professor Tom MacDonald of the
University of Dundee.

The study was funded by a special project grant from the British Heart Foundation. Further funding was provided by the National Institute for Health
Research Comprehensive Local Research Networks. Professor Williams has received honoraria for lectures on hypertension from Novartis,
Boehringer Ingelheim, Servier, Daiichi Sankyo and Pfizer.

Conference News

[News 01] .
AEEREEDEICIERED/ ST B
=B CHS

[News 02]
R DR MEEIEDS

[News 03]
SMMICHIERHT7IRZTOTOYT

[News 04]
MR CLREDRVEEIFMEEED
7 —2&RRICT S

[News 05]
BIREDEBOM RN IKRDUR V%
THlT3

[News 06]
H/ WRER 2B P R A ke HARS
B89 S5k

[News 07]
R B R B AT R RE A 7/ N R
DAREDRTERE LFSES

[News 08]
ERERICHENTUN—OF Y N\UITRLM
BLUBERMERERE/ I 7

[News 09]

UM OEREC BT BT —T IV
TI7L—ar @it

[News 10]

ARBIZCVDNI AV —H—IC LW E%
RIZSRIREMED %5

[News 11]
EERINERXT > MEARIVAT VR E
FEFIcEFELL

[News 12]
B S DR I3 B DR LF AR IR E
BIBAEEMEN HB

[News 13]
IDERBICH T 2O DR EMEDEFEDR

News 01




ESC 2015

Thaa
UUL

European Society of Cardiology Congress 2015

EEE TWC AN i) 2/ R o
(ESC2015 Presentation # 2188)
?)E%I)_IEF:E@ﬁ’%[‘,’%l2i')%%%‘l‘i1\‘3%%83§b’§%,ﬁﬁlibf:')ita/)ipﬂégfﬁ‘é/]‘iﬁ“

BELIEF: Isolating left atrial appendage could halt long standing persistent atrial
fibrillation
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In patients with long-standing persistent atrial fibrillation (AF) despite standard treatment, additional
electrical isolation of the left atrial appendage (LAA) can improve freedom from AF without
increasing complications, results of the BELIEF study show.

The findings were presented in a Hot Line session at ESC Congress 2015.

"Empirical left atrial appendage isolation, along with the standard approach of pulmonary vein
isolation (PVI) and ablation of extra-pulmonary triggers is superior to the standard approach alone in
enhancing the long-term success rate of catheter ablation," reported investigator Luigi Di Biase,
M.D., Ph.D., from Montefiore-Albert Einstein Center for Heart & Vascular Care, New York, USA and
Texas Cardiac Arrhythmia Institute at St. David's Medical Center, Austin, Texas, USA.

"We first proposed in 2010 that the left atrial appendage was a relevant, under-reported trigger for
AF, and now this trial confirms our findings," he added.

The study included 173 patents with "long-standing persistent" AF - defined as extending beyond
one year.

Patients were randomly assigned to undergo standard treatment alone (PVI and ablation of
extra-pulmonary triggers, n=88), or standard treatment plus the addition of LAA ablation (n=85).

For the primary endpoint of recurrence of AF at one year, 28% of standard treatment patients were
recurrence-free compared to 56% of patients who had the additional LAA ablation (hazard ratio [HR]
1.92; p=0.001).

For patients who were not recurrence-free in either group, LAA isolation was performed in a second
procedure.

At 24 months, after an average of 1.3 procedures, the cumulative success rate was 76% in the LAA
ablation group and 56% in the standard treatment group. (HR 2.24; p= 0.003).

There was no difference in complication rates between groups at follow up, including transient
ischemic attacks or strokes, however the mean radiofrequency time was longer in the LAA group
(93 versus 77 minutes; p<0.001).

In multivariate analysis, no LAA ablation was associated with significantly higher recurrence of AF
(HR 2.2; p = 0.004).

"It is logical to suggest that the LAA may initiate AF like the pulmonary veins because
embryologically, the LAA grows out of the primordial LA, which is formed mainly by the adsorption of
the primordial pulmonary veins and their branches," explained Dr. Di Biase.

"In fact, an earlier study conducted by our group showed that LAA firing was the source of AF in
27% of patients and, after LAA ablation, 93% of those patients were AF free at long term follow up."

The study was sponsored by Texas Cardiac Arrhythmia Research Foundation. Dr. Di Biase is a
consultant for Biosense Webster, Stereotaxis and St Jude Medical and has received speaker
honoraria/travel from Medtronic, Atricure, EPIEP, Boston Scientific and Biotronik.
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ALBATROSS: Aldosterone antagonists show no significant benefits in acute MI
without heart failure
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An attempt to improve outcomes in patients suffering an ST-segment elevation myocardial infarction (STEMI) by blocking the aldosterone
cascade failed to show a significant difference when compared to control patients, researchers reported here.

After a median follow-up of 118 days, 11.8% of patients treated with aldosterone inhibition experienced the primary composite outcome of
death, resuscitated cardiac arrest, significant ventricular arrhythmia, indication for an implantable defibrillator or new or worsening heart
failure at 6-months compared with 12.2% of patients in the control group [HR 0.97 (95%CI 0.73-1.28) p=0.81], said Gilles Montalescot,
M.D., Ph.D., professor of cardiology at Institut de Cardiologie, Centre Hospitalier Universitaire Pitie Salpetriere, Paris.

The Hot Line findings, reported at ESC Congress 2015, "do not warrant the extension of MRA use" to such patients, said the study's
principal investigator Gilles Montalescot, M.D., Ph.D..

MRAs, also known as aldosterone antagonists, inhibit sodium retention and excretion of potassium and magnesium, and therefore "there is
an indication for MRA therapy in MI patients with heart failure," explained Professor Montalescot, from the Institut de Cardiologie, Centre
Hospitalier Universitaire Pitié-Salpétri?re, in Paris, France.

"Our results suggest that heart failure is the main factor for the favorable effect of MRAs previously observed in Ml patients. In Ml patients
without heart failure we observed no benefit. We suggest to respect the current indication driven by heart failure.” But there is a silver lining
to the ALBATROSS findings, which do suggest "a potential mortality benefit" of MRA treatment among a specific group of patients who have
ST-segment elevation myocardial infarction (STEMI), although this result "must be interpreted with great caution," warned Professor
Montalescot.

"It is an intriguing, hypothesis-generating finding which needs to be examined further in adequately-sized trials specifically dedicated to
STEMI patients," he said.

While the MRAs spironolactone and eplerenone have both been shown to reduce mortality in heart attack patients with congestive heart
failure, very little is known about this treatment in the absence of heart failure - the more common scenario among patients who are
hospitalized for myocardial infarction (MI).

Therefore, ALBATROSS (which stands for Aldosterone Lethal effects Blockade in Acute myocardial infarction Treated with or without
Reperfusion to improve Outcome and Survival at Six months follow-up) investigated the effects of prolonged MRA therapy initiated early
after the onset of Ml in a broad population, 92% of whom presented without heart failure.

The study included 1622 patients randomly assigned to standard therapy alone (n=801) or with the addition of MRA therapy (n=802).

The randomization took place as early as possible, including in ambulances, to allow for early treatment.

Standard therapy included in-hospital
and coronary bypass grafting.

ions as well as p es such as coronary angiography, percutaneous coronary intervention

The MRA regimen consisted of an intravenous bolus of potassium canrenoate (200 mg) followed by an initial 25mg of oral spironolactone
within 12 to 24 hours, and then daily for 6 months. Spironolactone was not given if either potassium or creatinine concentrations were
uncontrolled (> 5.5 mmol.L-1 and >220 pmol.L-1 respectively).

After a median follow-up of 118 days, the primary outcome - a composite of death, resuscitated cardiac arrest, significant ventricular
arrhythmia, indication for an implantable defibrillator or new or worsening heart failure at 6-months - occurred at a similar rate in the
treatment and control groups (11.8% and 12.2% respectively, hazard ratio [HR] 0.97).However, for the outcome of mortality alone, MRA
reduced the odds of death in the subgroup of STEMI (n=1229, HR 0.20, 95% CI, 0.06 to 0.70), but not NSTEMI patients.

Caution in interpreting this finding is warranted since the study was not designed to specifically assess STEMI patients, said Professor
Montalescot, but he added that a potential benefit of early MR therapy is plausible in STEMI patients, who are "a more homogeneous
patient population with more acute and severe myocardial ischemia than NSTEMI".

The ALBATROSS study, which is the largest study of MRA therapy in MI patients without heart failure, also highlights the relative safety of
the MRA regimen used. Adverse events were equally distributed between the two study groups and although rates of hyperkalemia were
more common in the MRA group than in the control group, they were lower than what has been previously reported.

The study was funded by the French Ministry of Health and the Institute of Cardiometabolism And Nutrition (ICAN). Dr. Montalescot reports
receiving consulting fees from Acuitude, Amgen, AstraZeneca, Bayer, Berlin Chimie AG, Boehringer Ingelheim, Bristol-Myers Squibb,
Brigham Women's Hospital, Cardiovascular Research Foundation, CME resources, Conway, Daiichi-Sankyo, Eli-Lilly, Europa, Evidera,
GLG, Hopitaux Universitaires Genéve, Lead-Up, McKinsey & Company, Medcon International, Menarini, Medtronic, MSD, Pfizer,
Sanofi-Aventis, Stentys, The Medicines Company, TIMI Study Group, Universitat Basel, WebMD, Williams & Connolly, Zoll Medical and
grant support from ADIR, Amgen, AstraZeneca, Bristol-Myers Squibb, Celladon, Daiichi-Sankyo, Eli-Lilly, Fédération Francaise de
Cardiologie, Gilead, ICAN, Janssen-Cilag, Pfizer, Recor, Sanofi-Aventis, Stentys.
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BACC: High-sensitivity troponin | test accelerates Ml triage in the emergency
department
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Patients arriving at the emergency department with chest pain suggestive of acute myocardial infarction (AMI) can be triaged more quickly
and more safely using a new rapid assay with refined cut-offs. The Biomarkers in Acute Cardiovascular Care (BACC) study, presented as a
Hot Line at ESC Congress 2015, suggests this new algorithm can reduce mortality and cut triage times to one hour, compared to the
standard three-hour approach.

"There is an urgent need for fast decision-making for this growing patient population,” said principal investigator of the study Dirk
Westermann, M.D., Ph.D., from the University Heart Centre Hamburg, and the German Centre for Cardiovascular Research.

"Use of this algorithm in patients with suspected AMI allows for highly accurate and rapid rule-out as well as rule-in, enabling safe discharge
or rapid treatment initiation. This rapid algorithm might be applicable to clinical practice without a loss of diagnostic safety.”

For patients with suspected AMI, current guidelines recommend analyzing cardiac troponin | —a marker of myocyte necrosis - directly at
admission and then 3 hours later, to determine if the level warrants admission or discharge.

This means patients must remain in the hospital for at least 3 hours before receiving a diagnosis, using resources that are increasingly
scarce.

In addition, troponin | levels are currently considered abnormal if they are above the 99th percentile from a healthy reference population - in
this case 27 ng/L, said Dr. Westermann.

But new, highly sensitive troponin | assays can give results more quickly and detect more subtle troponin | elevations that may be important
for assessing cardiovascular risk, he explained.

The BACC (Biomarkers in Acute Cardiovascular Care) study included 1,045 patients (mean age 65 years) with acute chest pain suggestive
of AMI presenting at the emergency room of the university hospital in Eppendorf, Hamburg, Germany.
Patients were assessed using both the standard 3-hour assay as well as a highly-sensitive 1-hour one.

Based on the standard approach, 184 patients were diagnosed with AMI and kept in the hospital, while the rest were discharged home. All
patients were then followed for 6 months.

Comparing the results of both assays in the cohort, the researchers calculated the best troponin | cut-off value to rule out AMI was 6 ng/L —
“far lower than the currently recommended 27 ng/L," noted Dr. Westermann.

They then tested the clinical relevance of this new cut-off for predicting cardiovascular events using data from the BiomarCaRE study - one
of the largest studies to include troponin | measurement in more than 75,000 individuals from the general population.

The BiomarCaRE data confirmed that when individuals from the general population had troponin | values higher than 6 ng/L, they were at
increased risk of death or cardiovascular disease, whereas patients with levels below this cut-off could be safely discharged home.

"This documents that even slightly elevated troponin | values are important predictors of cardiovascular disease," said Professor
Westermann. "At the same time, utilizing a very low cut-off for discharge of patients with suggestive AMI is safe, since these patients are at
the lowest possible risk for future events.

The researchers then applied the new cut-offs to the BAAC cohort and found that mortality would have been lower if patients had been
triaged with the new algorithm compared to the routine 3-hour approach.

"The standard approach underestimated risk for many patients and resulted in high mortality," said Dr. Westermann. "In addition, using the
rapid, sensitive assay would have reduced usage of the emergency room and scarce medical resources, enabling a faster diagnosis and
better treatment.”

The algorithm had negative predictive values of 99.7% after 1 hour and 100% after 3 hours.

"Therefore, our algorithm identified all patients at risk, but was not un-necessarily unspecific,” said Dr. Westermann.

"This suggests that using more sensitive cut-offs than suggested by the guidelines can improve the safety for patients discharged home."

The algorithm was then validated in two independent cohorts (ADAPT and APACE trials) that included 4,009 patients with acute chest pain
suggestive of AMI.

The research was supported by the German Center of Cardiovascular Research (DZHK), the European Union Seventh Framework
Programme, and an unrestricted grant by Abbott Diagnostics. Abbott Diagnostics provided test reagents for high-sensitive troponin |
measurements. Dr. Westermann and his colleagues declared no conflicts of interest regarding this study.
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DOPPLER-CIP: Small left ventricular end-diastolic volume and left ventricular
mass may predict future heart failure
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In patients with chronic ischemic heart disease, a small left ventricle with thick walls, is the strongest predictor of
morphologic remodeling, which is generally considered a first step towards heart failure, according to unexpected
findings presented at ESC Congress 2015.

Results of the DOPPLER-CIP (which stands for "Determining Optimal non-invasive Parameters for the Prediction of
Left vEntricular morphologic and functional Remodeling in Chronic Ischemic Patients") study were not expected and,
if confirmed by other studies, "could completely change risk stratification among patients with stable coronary artery
disease," according to the study coordinators Frank Rademakers, MD and Jan D'Hooge, Ph.D..

"We were indeed surprised by these findings," said the investigators, who are from the University of Leuven,
Belgium. "The general belief is that larger ventricles with thin walls (a typical 'infarct ventricle’) would be at higher risk
of remodeling, with a possible explanation for this being that there is increased wall stress in such hearts. But out
findings show that it is actually small hearts with thick walls that are more at risk. As this goes against general belief,
we have checked and re-checked our data, and analysis, and have run several consistency tests, but they all led to
this same conclusion.”

There are currently no guidelines for assessing a patient's risk for this type of deterioration, they noted.

DOPPLER-CIP compared different non-invasive methods to determine the most useful tool at baseline for predicting
risk of cardiac remodeling two years later.
The study included 676 patients, from 6 European countries, with suspicion of chronic ischemic heart disease.

The patients underwent standard diagnostic tests at baseline including: electrocardiogram (ECG), exercise testing
with continuous ECG monitoring, and measurement of maximal oxygen uptake (VO2max), as well as blood sampling
and quality of life assessments. In addition to these standard tests, patients also underwent at least two stress
imaging tests including echocardiography (ECHO), magnetic resonance imaging (MRI) and/or single positron
emission computed tomography (SPECT) stress test, stress ECHO and stress MRI.

After these baseline evaluations all patients received optimal, guideline-based treatment including revascularization,
partial revascularization, or pharmacologic treatment at their physician's discretion.

At the end of the study period, about 20% of the subjects had evidence of cardiac remodeling based on MRI or
ECHO results, with the best baseline predictors of this remodeling being left ventricular size measured as the "left
ventricular end-diastolic volume" (LV EDV) and left ventricular mass (LVM).

Specifically, a small LV end-diastolic volume (< 145 ml ) at baseline had a 25-40% chance of remodeling, compared
to a larger EDV, which had a decreased risk (20%; p<0.001) with risk also increasing with increasing wall thickness.
(p=0.003).

"By identifying baseline LV EDV and LVM — measurements that can easily be assessed with standard imaging — as
the best predictors of future remodeling and potentially heart failure risk, our study could guide clinicians away from
more expensive tests for risk assessment,” they said.

The study was funded by the EU (FP7) framework program (DOPPLER-CIP; grant number 223615). Logistical
support (software tools for data analysis) was provided by Philips Healthcare, GE Healthcare, TomTec Imaging
Systems, MedViso and Bracco Imaging. Dr. D'Hooge disclosed research funding from Philips, research contracts
with GE, and a collaboration with MedViso. Professor Rademakers had no disclosures.
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OPTIDUAL: Little benefit to extending dual antiplatelet therapy beyond one
year after stenting
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An investigator-initiated study showed that extending dual antiplatelet therapy (DAPT, a combination of aspirin and
the P2Y12-receptor blocker clopidogrel) beyond the recommended 12 months after coronary stenting does not
decrease the rate of major adverse cardiovascular and cerebrovascular events (MACCE). There was, nevertheless,
a hint that it might reduce ischemic outcomes without excess bleeding. Results of the trial were presented at a Hot
Line session at ESC congress 2015.

"Given the lack of harm and the signal for benefit of prolonged DAPT in the OPTIDUAL trial, and the results from
prior randomized trials testing long durations of DAPT, prolongation of DAPT beyond 12 months should be
considered in patients without high-risk bleeding, who have received a drug-eluting coronary stent and are event-free
at 12 months," said principal investigator Gérard Helft, M.D., Ph.D. from the Institut de Cardiologie, Hopital
Pitié-Salpétriére, in Paris, France.

The OPTIDUAL trial included 1,385 patients from 58 French sites who had undergone percutaneous coronary
intervention (PCI) with placement of at least one drug-eluting stent (DES) for either stable coronary artery disease or
acute coronary syndrome.

All patients had been on DAPT for one year and were randomly assigned to continue or to remain on aspirin alone
for an additional 36 months. The study found no statistical difference between the groups for the primary MACCE
endpoint, a composite of all-cause death, myocardial infarction, stroke, and major bleeding (5.8% in the
extended-DAPT group and 7.5% in the aspirin only group, p=0.17).

Rates of death were 2.3% in the extended-DAPT group and 3.5% in the aspirin group (p=0.18).

However, there was a borderline but non-statistically significant reduction in ischemic outcomes (a post-hoc outcome
composite rate of death, myocardial infarction, or stroke) with extended DAPT (4.2% in the extended-DAPT group
and 6.4% in the aspirin group (hazard ratio [HR] 0.64, 95% CI 0.40-1.02, p=0.06) without increased bleeding (2.0%
in both groups, p=0.95) or increased all-cause mortality.

The OPTIDUAL trial was designed as a superiority trial, and while it failed to show superiority for extended DAPT,
"the results are consistent with the recent findings on ischemic outcomes from the DAPT trial regarding the value of
prolonging DAPT after DES placement,” said Professor Helft.

"There was no apparent harm, and the post hoc efficacy signal on MACE is consistent with the benefit seen in the
DAPT trial. Thus, OPTIDUAL adds to the evidence suggesting benefit to extended DAPT after DES in patients who
are event free at 12 months."

Professor Helft commented that the optimal duration of dual antiplatelet therapy after PCI with drug-eluting stent
(DES) "is one of the hottest topics in interventional cardiology. The use of DAPT is critically important for the
prevention of coronary stent thrombosis, but the optimal duration remains highly debated. This is a major clinical
issue, given the large number of patients treated with DES, the costs and risks of antiplatelet therapy, the potentially
life-threatening consequences of stent thrombosis and the potential benefits of antiplatelet therapy in preventing
ischemic outcomes beyond stent thrombosis."

The study was funded by Assistance Publique - Hopitaux de Paris and the Fédération Francaise de Cardiologie, with
unrestricted grants from Cordis, Boston, Medtronic, Terumo and Biotronik. Professor Helft reports grants from the
French Ministry of Health, the Fédération Francaise de Cardiologie, Cordis, grants from Boston Scientific, Medtronic,
Terumo, and Biotronik. During the conduct of the study he received personal fees from Astra Zeneca, Abbott, Pfizer,
Boehringer-Ingelheim, and Bayer, outside of the submitted work.
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Study provides practice-changing guidance for the treatment of central sleep
apnea in patients with chronic heart failure
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Adaptive servo-ventilation (ASV) therapy increases mortality and should not be used to treat central sleep apnea in
heart failure patients with reduced ejection fraction, the SERVE-HF trial shows.

The Hot Line study, presented at ESC Congress 2015, and published simultaneously in the New England Journal of
Medicine, "provides practice-changing guidance for the treatment of chronic heart failure (CHF)," said Martin Cowie,
MD, co-principal investigator of the study, from Imperial College London, in London, UK.

"This study has changed our understanding of sleep-disordered breathing in systolic heart failure — the text books
will have to be rewritten," he commented. "Doctors now know that treatment of central sleep-disordered breathing by
mask therapy is not helpful for these patients and might be harmful. Lives will be saved by the findings of this new
study."

Professor Cowie emphasized that patients in the study had reduced ejection fraction and predominantly central
sleep apnea, and therefore the results cannot be generalized to patients with preserved ejection fraction or
obstructive sleep apnea.

Ulnlike obstructive sleep apnea, central sleep apnea (CSA) is caused by the brain failing to trigger breathing during
sleep.

ASV is designed to detect significant variation in breathing and deliver pressure through a facemask in order to
maintain a normal breathing pattern.

In SERVE-HF (which stands for The Treatment of Sleep-Disordered Breathing With Predominant Central Sleep
Apnoea by Adaptive Servo Ventilation in Patients With Heart Failure) 1,325 chronic heart failure patients with a
reduced ejection fraction who were randomized to receive either guideline-based medical management alone
(control group), or with the addition ASV for a recommended 5 hours per night, 7 days a week.

After a median follow-up of 31 months ASV effectively treated central sleep apnea but had no effect on the primary
end point, which was a combination of all-cause death, life-saving cardiovascular intervention, or unplanned
hospitalization for worsening heart failure.

The event rate for the primary outcome was 54.1% in the ASV group compared to 50.8% in the control group
(hazard ratio [HR] 1.13; P=0.10). Moreover, the addition of ASV to standard care had no beneficial effect on
functional measures, including quality-of-life, six-minute walk distance, or symptoms.

However, all-cause mortality and cardiovascular mortality were higher in the ASV group than in the control group
(34.8% versus 29.3%; HR 1.28; P=0.01 and 29.9% versus 24.0%; HR 1.34; P=0.006).

"The early and sustained increase in cardiovascular mortality seen with ASV was unexpected, and the reasons for
this effect remain unclear," said Professor Cowie, noting that the SERVE-HF results are contrary to findings from
some previous studies.

One possible explanation for this is that central sleep apnea may actually be a compensatory mechanism in some
heart failure patients, he suggested.

"Potentially beneficial consequences of central sleep apnea in these patients could be that it rests respiratory
muscles, and modulates excessive sympathetic nervous system activity, and by diminishing this effect ASV may be
detrimental for patients with heart failure.”

Although SERVE-HF did not meet its primary endpoint, "it was a well-designed and executed study," concluded
Professor Cowie, "and because of it we now know that ASV therapy is contraindicated in this subset of chronic heart
failure patients."

The SERVE-HF study was funded by ResMed Ltd.Professor Cowie receives research funding and consultancy fees
from ResMed Ltd.
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XANTUS: Low bleeding and stroke rates in patients with atrial fibrillation given
rivaroxaban for stroke prevention
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Atrial fibrillation (AF) patients treated with rivaroxaban for stroke prevention have low rates of bleeding and stroke,
reveals real-world data from the XANTUS study presented at ESC Congress 2015. The findings confirm clinical trial
data and demonstrate that oral anticoagulation with rivaroxaban, a direct Factor Xa inhibitor, is safe and effective for
stroke prevention in patients with AF at both high- and low-risk of thromboembolic events.

"With 10 million people in Europe alone affected by AF, a number that is only expected to increase, real-world
insights on routine anticoagulation management in everyday clinical practice is increasingly important for physicians
and patients with AF," said XANTUS principal investigator Professor A. John Camm, professor of clinical cardiology
in the Cardiovascular and Cell Sciences Research Institute at St George's University of London, UK.

XANTUS is the first international, prospective real-world non-vitamin K antagonist oral anticoagulant (NOAC) study
in patients with AF. These patients are five times more likely than the general population to have a stroke. However,
oral anticoagulation therapy can prevent many cases of AF-related stroke.

This single-arm, observational study evaluated the safety and effectiveness of rivaroxaban for stroke prevention in 6
784 patients with non-valvular AF from 311 centers across Europe and Canada in routine clinical practice. All
treatment and dosing decisions were at the discretion of the treating physicians and patients were followed up for
one year or until 30 days after premature discontinuation. Bleeding events and major thromboembolic events were
centrally adjudicated by an independent committee.

By the end of the observation period the majority (96.1%) of patients had not experienced treatment-emergent major
bleeding, all-cause death or stroke / systemic embolism. The rate of on-treatment all-cause mortality was 1.9% per
year. Overall, 2.1% of patients per year experienced treatment-emergent major bleeding and most of these cases
were treated using standard clinical measures. The rate of fatal bleeding was 0.2% per year, while stroke occurred in
0.7% patients per year, and critical organ bleeding occurred at a rate of 0.7% per year with 0.4% per year of patients
experiencing an intracranial hemorrhage.

"These results demonstrate low rates of both major bleeding and stroke in patients taking rivaroxaban in routine
clinical practice," said Professor Camm. "The findings reaffirm the positive benefit-risk profile of rivaroxaban
established in the phase Il clinical trial ROCKET AF, in which rivaroxaban was shown to provide effective stroke
prevention with a similar overall bleeding profile and significantly lower rates of the most feared intracranial and fatal
bleeds compared with vitamin K antagonists (VKAs)."

He continued: "The patients included in ROCKET AF were at moderate to high risk of stroke with a mean CHADS2
score of 3.5, and the incidence of major bleeding in those taking rivaroxaban was 3.6 per 100 person-years. In
XANTUS, patients seen in daily clinical practice had a lower risk of stroke with a mean CHADS2 score of 2.0 and the
incidence rate of major bleeding was lower at 2.1 per 100 person-years."

Furthermore, XANTUS showed that the majority of patients (80%) persisted on their treatment with rivaroxaban
throughout the one-year study period, whereas other recent data on VKAs has shown a persistence rate of 62%
after one year. "Treatment persistence is especially important as discontinuation of anticoagulation leaves patients
with AF unprotected from the risk of stroke," said Professor Camm.

He concluded: "These real-world insights from XANTUS complement and expand on what we already know from
clinical trials, and provide physicians with reassurance to prescribe rivaroxaban as an effective and well-tolerated
treatment option for the broad range of patients with AF seen in their everyday clinical practice."

The study was supported by Bayer HealthCare Pharmaceuticals and Janssen Research & Development, LLC.

Professor Camm has acted as a consultant for AstraZeneca, Bayer HealthCare, Boehringer Ingelheim, Bristol-Myers
Squibb, Daiichi Sankyo, Pfizer, Sanofi, Aryx, and Johnson & Johnson. Other co-authors report the following: Pierre
Amarenco has acted as a consultant for Bayer HealthCare Pharmaceuticals, Bristol-Myers Squibb, Pfizer,
Boehringer Ingelheim, Daiichi Sankyo, AstraZeneca, Sanofi, Boston Scientific, Edwards, Lundbeck, Merck, and
Kowa Pharmaceutical. Sylvia Haas has acted as a consultant for Bayer HealthCare Pharmaceuticals, Boehringer
Ingelheim, Bristol-Myers Squibb, Daiichi Sankyo, Pfizer, and Sanofi. Paulus Kirchhof has received consulting fees
and honoraria from 3M Medica, MEDA Pharma, AstraZeneca, Bayer HealthCare, Biosense Webster, Boehringer
Ingelheim, Daiichi Sankyo, German Cardiac Society, Medtronic, Merck, MSD, Otsuka Pharma, Pfizer/Bristol-Myers
Squibb, Sanofi, Servier, Siemens, and Takeda. Alexander G.G. Turpie has been a consultant for Bayer HealthCare,
Janssen Pharmaceutical Research & Development, Astellas, Portola, and Takeda. Susanne Hess, Silvia Kuhls and
Martin van Eickels are employees of Bayer HealthCare Pharmaceuticals.
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MANTRA-PAF: First-line catheter ablation superior to drug therapy for reducing
atrial fibrillation
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First-line treatment with catheter ablation is superior to drug therapy for reducing atrial fibrillation, according to five
year results from the MANTRA-PAF trial presented for the first time at ESC Congress 2015.

Atrial fibrillation (AF) is the most common heart rhythm problem that requires medical treatment. Atrial fibrillation
reduces quality of life and is associated with increased risk of stroke and disability. Atrial fibrillation is more common
with higher age, and is observed in 2% of people aged 60 years and at least 5% of the population older than 70
years.

"In clinical practice most doctors choose antiarrhythmic drug therapy for initial treatment of symptomatic atrial
fibrillation and catheter ablation is used for patients who fail drug therapy," said principal investigator Professor Jens
Cosedis Nielsen, consultant cardiologist at Aarhus University Hospital in Denmark. "We asked the question: is
catheter ablation superior to antiarrhythmic drug therapy as first-line treatment?"

MANTRA-PAF (Medical ANtiarrhythmic Treatment or Radiofrequency Ablation in Paroxysmal Atrial Fibrillation) was
an international multicenter trial conducted by heart rhythm specialists. A total of 294 patients with highly
symptomatic paroxysmal atrial fibrillation were randomized to receive either catheter ablation or antiarrhythmic drug
therapy as first-line treatment. The two-year results of the trial showed that both treatments reduced atrial fibrillation
effectively, but none of the two treatment strategies were superior.

The five-year outcomes were presented at ESC 2015. The primary endpoint was the burden of atrial fibrillation
assessed by seven day Holter recording. Secondary endpoints were burden of symptomatic atrial fibrillation, quality
of life (using physical and mental component scores of the SF-36 questionnaire), and need for additional catheter
ablation procedures since the two-year follow up. Analysis was by intention-to-treat and imputation was used to
compensate for missing Holter data.

Five year follow up was achieved in 245 out of 294 patients (83%), of which 125 had been randomized to catheter
ablation and 120 to antiarrhythmic drug therapy as first-line treatment. Holter recording was available for 227
patients. More patients in the catheter ablation group were free from any atrial fibrillation (126/146 versus 105/148,
p=0.001) and symptomatic atrial fibrillation (137/146 versus 126/148, p=0.015) than those in the antiarrhythmic drug
therapy group.3 Atrial fibrillation burden was significantly lower in the catheter ablation group (any AF: p=0.003,
symptomatic AF: p=0.02) compared to the antiarrhythmic drug therapy group. The results were similar when not
compensating for missing Holter recordings.

"At five-year follow-up less atrial fibrillation was observed with catheter ablation as first line treatment,” said
Professor Nielsen. "The findings indicate that first-line treatment with catheter ablation is superior to drug therapy for
reducing atrial fibrillation. The different outcomes observed at two and five years may be because the two treatments
have different modes of action.”

There was no difference between the two groups in the number of additional catheter ablation procedures since the
two-year follow up. Quality of life scores at five years did not differ between groups (physical component score
p=0.88, mental component score p=0.94) but remained improved from baseline (both components p<0.001) and did
not differ from the two year scores.

"Quiality of life scores remained improved from before treatment initiation with either of the two treatments," said
Professor Nielsen. "This indicates that quality of life can be improved long-term by treatment aiming to withhold
normal heart rhythm, either by antiarrhythmic drug therapy or catheter ablation."

He concluded: "The results indicate that first-line catheter ablation is superior to drug therapy for suppressing atrial
fibrillation in patients with paroxysmal AF. The choice of first-line treatment strategy still needs to be discussed with
individual patients taking into account their disease burden and risks associated with the different treatment
strategies."

The study was funded by the Danish Heart Foundation and Biosense Webster. Biosense-Webster supported the
MANTRA-PAF trial with an unrestricted grant. Jens Cosedis Nielsen has received speaker's fees from
Biosense-Webster and Biotronik and consultant's fees from Boston Scientific.
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ATTEMPT-CVD: Cardiovascular biomarkers respond better to telmisartan than
non-ARB blood pressure medications

ATTEMPT-CVDIA TILDRER A, T oA 7o AN AT (ARB) 7 /L3 % LT
[TARBRINDEEZE LR R THALTTREMED H B U AR I M7, 2015FESC
Congress T#:& X 4L B ZEuropean Journal of Preventive Cardiology! S35 #RX#17-C Dk
13 ARBAHARBINDEH| L E2>D i B IR B (CVD) » M A7 —7— It LE) B’
ELEZ LRSS B L ET LD TDIET VA THS, BARD168HEX D 5t
Ei%‘ﬁi FILIHILT (615 A) F7- I FARBRINDIERIE 2 (613 A) 53X 5 XN ABEHI T Y
ZB) A S 3 R PRS0 tE T b — LA B EE Tl Shh 7. 3674 B
15;0)3%?“ CRFTIVT I/ 7LTF =V (UACR) AR T L7 /L34 LS B TARBYASM
DFEEFREEL) LR TH-7- (ARBEE T12.2mg/gCri& T 1%kt L. JEARBEE T134.1mg/gCr.
p<0.001) . fn#EBNP L F- 37 /L34 /L8 B TIEARBEEL E N Thh -7 (HEBNPIZARBE#
T0.5pg/mLEF L. JEARBEE T143.8pg/mL L F-. p=0.044) . D 42— —IBL
UL ARBBETCT TARATF > D3Em7h K TH!) (p=0.041) CVDIZEIR B RAF THAH Y
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When it comes to treating high blood pressure, not all anti-hypertensive medications are equal, and results of the
ATTEMPT-CVD trial suggest that telmisartan, an angiotensin Il receptor blocker (ARB) might have benefits over
non-ARB treatment.

The Hot Line results, presented at ESC Congress 2015, and published simultaneously in the European Journal of
Preventive Cardiology, are the first evidence that ARBs may have a better impact on two biomarkers of
cardiovascular disease (CVD) compared to non-ARBs, said lead investigator Hisao Ogawa, MD, from Kumamoto
University, in Kumamoto City, Japan.

However, the trial did not show a significant difference between the treatments in either cardiovascular or renal
events.

ATTEMPT-CVD measured the impact of both telmisartan and non-ARBs on urinary albumin creatinine ratio (UACR)
and plasma brain natriuretic peptide (BNP).

Patients with hypertension from 168 institutions in Japan were randomized to receive telmisartan (n=615) or a
non-ARB antihypertensive drug (n=613) and followed for three years.

The primary efficacy endpoints were changes from baseline in UACR and plasma BNP levels. Elevations in either of
these biomarkers are considered risk factors for CVD. Secondary endpoints were changes in other biomarkers,
including serum high-sensitivity C-reactive protein (hsCRP) levels, urinary 8-hydroxy-deoxy-guanosine (8-OHdG),
serum adiponectin, estimated glomerular filtration rate (eGFR), and high-molecular weight adiponectin levels.

Another secondary endpoint was time until occurrence of a composite of cardiovascular events consisting of cerebral
events, coronary events, cardiac events, aortic/peripheral arterial events, complication of diabetes, and aggravation
of renal function.

The study found that, despite similar blood pressure control in both arms, patients treated with the ARB had a
smaller increase in plasma BNP and a greater decrease in UACR than non-ARB treated patients.

By 36 months, UACR had decreased by12.2 mg/gCr in the ARB group compared to a decrease of 4.1 mg/gCr in the
non-ARB group (P < 0.001).

S|m||e;rly, plasma BNP had increased by 0.5 pg/ml in the ARB group and by 3.8 pg/ml in the non-ARB group (P =
0.044).

Fewer cardiovascular events occurred in the ARB group, but the difference was not statistically significant (hazard
ratio 0.71, P = 0.14).

Other biomarkers were not different between the two groups except for serum adiponectin, which showed a larger
increase (P = 0.041), indicating better CVD health, and eGFR which showed a larger decrease (P < 0.001) indicating
poorer renal function in the ARB group compared to the non-ARB group.

"It is well known that a slight but significant decrease in eGFR is not associated with poor outcome and may not be
clinically relevant,” noted Dr. Ogawa. In fact, the study showed that baseline levels of UACR and plasma BNP levels
were associated with cardiovascular risk, but adiponectin and eGFR levels were not.

"Further study is needed to determine the significance of follow-up of BNP and UACR for cardiovascular and renal
risk in hypertensive patients,” he concluded.

This study was supported by the Japan Foundation for Aging and Health, which has received unrestricted funding
from individuals and companies including Boehringer Ingelheim.

Dr. Ogawa has received grants from Astellas Pharma Inc., Bayer Yakuhin Ltd., Bristol Myers Squibb, Chugai
Pharmaceutical Co. Ltd., Daiichi Sankyo Co. Ltd., Dainippon Sumitimo Pharma Co. Ltd., Mochida Pharmaceutical
Co. Ltd., MSD. K.K., Novartis Pharma K.K., Ono Pharmaceutical Co., Ltd., Otsuka Pharmaceutical Co., Ltd., Pfizer
Japan Inc., Sanofi K.K., Shionogi & Co., Ltd., Takeda Pharmaceutical Co., Ltd., and personal fees from Actelion
Pharmaceuticals Japan Ltd., Astra Zeneca K.K., Bayer Yakuhin Ltd., Boehringer Ingelheim Japan, Daiichi Sankyo
LCo. Ltd., Eisai Co. Ltd., Kowa Co. Ltd., Kyowa Hakko Kirin Co. Ltd., Mitsubishi Tanabe Pharma, MSD K.K., Otsuka
Pharmaceutical Co. Ltd., Pfizer Japan Inc., Sanofi K.K., Takeda Pharmaceutical Co. Ltd., and Teijin Pharma Co. Ltd.
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ABSORB Japan: Dissolving drug-eluting coronary stent shows similar efficacy
and safety as metal stent

FRREEEINRA > 5 — 3 (PC) EHATINA BHITH T AERRIUEEM THELIL
FEABERAT NORHEBL VR EEDRERIIAIIVAT VINRETHSL LD
ABSORB Japan? ¥ 74 D& R4 S X#172,20155F-ESC Congressity oAty a TR
EXN/-2DFERIL. FlEF CEuropean Heart Journall S5 X 4172, 25 74400 AN B
(P 867.20R) XS, ERBINER T R (266 A) E7-13 AT LR TN (134 A) RFV
TPCIEHATINABE T T LI IT b 20 T HDIA T DR T VTN LR TT
—TAVT INTCN 2o RITAD—R TV KA U NILF R DORBERET L T~z TVRR
AVNTELADIZERRIER T NBETA.2% THY . AT IVA T NEET3.8% (FEX) 27
[RR]1.10. 95%{Z 38X 4] 0.39-3.11) TH'). EARIRMER F+ 74— LR DIEL A SR I
(p<0.0001) . 134 A4 FHRIX M /2R TV RS U NEL #5825 ED+7 4 NARIRIRTB R
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A drug-eluting coronary stent made from bioresorbable material showed similar efficacy and safety results compared
to a metal stent in patients undergoing percutaneous coronary intervention (PCI), according to results of the
ABSORB Japan study. The findings, reported in a Hot Line session at ESC congress 2015, were published
simultaneously in the European Heart Journal.

"These results support the feasibility of bioresorbable vascular scaffolds (BVS) to potentially improve the long-term
outcomes of patients," said principal investigator Takeshi Kimura MD, PhD, from Kyoto University Hospital, Kyoto,
Japan.

However, to date there has been little long-term clinical and angiographic follow-up of BVS compared to metal
stents, said Dr. Kimura. ABSORB Japan, a prospective, 38-centre trial comparing BVS with metal stents was
designed to show non-inferiority of BVS to support regulatory approval in Japan.

The study included 400 patients (mean age 67.2 years) randomized to PCI using either a bioresorbable (266
patients) or metal stent (134 patients) — both types coated with everolimus — a medication to help prevent
re-blockage of the artery.

The primary endpoint of the study was target lesion failure (TLF) - a composite of cardiac death, myocardial
infarction attributable to target vessel, or ischemia-driven target lesion revascularization at one year.

This endpoint occurred in 4.2% of BVS patients and 3.8% of patients with metal stents (relative risk [RR] 1.10, 95%
confidence interval 0.39-3.11), demonstrating non-inferiority of BVS (P <0.0001), reported Dr. Kimura.

The major secondary endpoint, measured at 13 months, was angiographic in-segment late lumen loss (LLL) — which
is the amount of re-blockage that occurs in the stented vessel.

This endpoint was comparable in both arms, again demonstrating non-inferiority of BVS (P <0.0001).

"BVS demonstrated a similar 12-month clinical safety and efficacy profile as the metal stent, with comparable
13-month angiographic outcomes," concluded Dr. Kimura. "These results are consistent with a few previous studies
reporting either 12-month clinical outcome or 9-month angiographic outcome, supporting the feasibility of BVS use to
potentially improve the long-term outcomes of patients undergoing PCI."

The study was sponsored by Abbott Vascular, Santa Clara, California. Dr. Kimura and some of his co-investigators
are members of the Advisory Board of Abbott Vascular, Santa Clara, California and Abbott Vascular Japan. Other
co-investigators for this study are employees of Abbott Vascular. Dr. Gregg Stone, senior author, is a consultant to
Reva Corp.
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Severity of depression was independently associated with the frequency of
chest pain in patients with and without underlying coronary artery disease
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Depressed patients have more frequent chest pain even in the absence of coronary artery disease, according to
results from the Emory Cardiovascular Biobank presented at ESC Congress by Dr. Salim Hayek, a cardiologist at
Emory University School of Medicine in Atlanta, Georgia, US. The findings suggest that pain and depression may
share a common neurochemical pathway.

"Depression is a common and well recognized risk factor for the development of heart disease," said Dr. Hayek.
"Patients with known heart disease and depression tend to experience chest pain more frequently. However until
now, it was not known whether that association was dependent on underlying coronary artery disease."

The current study assessed whether depression was associated with chest pain independently of underlying
coronary artery disease. The study included 5 825 adults enrolled in the Emory Cardiovascular Biobank between
2004 and 2013. The biobank is a prospective registry of patients undergoing cardiac catheterization at three Emory
Healthcare sites in Atlanta.

Patients had an average age of 63 years, 65% were male and 22% were African Americans. Prior to cardiac
catheterization patients completed the Patient Health Questionnaire-9 (PHQ-9) to assess depressive symptoms and
the Seattle Angina Questionnaire to assess chest pain frequency in the past month. The presence and severity of
coronary artery disease was determined by angiogram. Patients completed the same questionnaires at one and five
years post-procedure.

The researchers found that depression severity as measured by the PHQ-9 was independently associated with the
frequency of chest pain, indicating that patients with more severe depression had more frequent chest pain. Even
patients with mild depression had more frequent chest pain than patients with no depressive symptoms. The findings
remained after adjusting for coronary artery disease severity, age, gender, race and traditional cardiovascular risk
factors including smoking status, body mass index, blood pressure and blood lipid levels.

Patients with depression, whether women or men, were three times more likely to experience more frequent chest
pain than those without depression. This was found to be true in patients with and without obstructive coronary artery
disease.

Areduction in the severity of depression symptoms was associated with a decrease in the frequency of chest pain at
follow-up. Most importantly, patients with depression who underwent revascularization did not have an improvement
in chest pain frequency at 1-year follow-up.

"We found that depression is strongly associated with the frequency of chest pain in adults with and without
underlying coronary artery disease, and that patients with depression and heart disease did not have an
improvement in their chest pain frequency even after coronary intervention" said Dr. Hayek.

"One possible explanation for our findings is that pain and depression share a common neurochemical pathway." He
added: "Although depression is established as a risk factor for heart disease, there are no clear recommendations in
the US for depression screening in patients with cardiovascular disease. ESC prevention guidelines recommend
assessing patients for depression to prevent cardiovascular disease.

Although our findings do not establish causality, they do suggest that depression is an important confounder of the
relationship between chest pain and heart disease. Screening for depression in patients presenting with chest pain
should be considered, and studies examining the effect of appropriate anti-depressive therapy on chest pain are
needed.”

Dr. Hayek concluded: "The fact that chest pain frequency at follow-up was decreased in patients whose depressive
symptoms improved indicates that treating depression may help alleviate chest pain, after obstructive coronary
artery disease as a cause of chest pain has been ruled out. This needs to be confirmed in randomized controlled
trials."

Dr. Hayek is supported by the Katz Family Foundation Preventive Cardiology Grant (Atlanta, GA).
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Depression and extremes of blood pressure predict highest rates of harmful
vascular events
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Depressive symptoms and extremes of blood pressure predict the highest rates of harmful vascular events in
patients with existing heart disease, diabetes or stroke, according to research presented at ESC Congress 2015 by
Dr. Bhautesh Jani, clinical academic fellow in the Institute of Health and Wellbeing, University of Glasgow, UK.

The study in more than 35,000 patients found that the risk of further stroke or heart attack, heart failure or dying due
to heart disease at four years was 83% higher in depressed patients with hypertension and 36% higher in depressed
patients with hypotension, compared to those with normal blood pressure and no depressive symptoms.

"Previous studies have shown that patients with existing heart disease, diabetes or stroke are more likely to suffer
from further heart attack or stroke than the general population, particularly those who have extremes of blood
pressure or have depressive symptoms but until now the effects of having both together were unknown," said Dr.
Jani. "This is the first study which has specifically investigated the relationship between depressive symptoms and
extreme blood pressure in influencing the rate of heart attack, stroke, heart failure and heart disease related deaths
in patients with existing heart disease, diabetes or stroke."

The study included 35,537 community dwelling patients with existing heart disease, diabetes or stroke from
Scotland, UK. In 2008-09 depression was assessed using the hospital anxiety and depression score (HADS-D).
Systolic (SBP) and diastolic (DBP) blood pressure were recorded and patients were classified as very high
(SBP>160, DBP>100), high (SBP 140-159, DBP 90-99), normal (SBP 130-139, DBP 80-89), tightly controlled (SBP
120-129, DBP 80-84) or low (SBP<120, DBP<80) blood pressure. The occurrence of major harmful events (further
stroke or heart attack, heart failure or dying due to heart disease) was recorded over a period of four years.

During the four year follow up period 3,939 patients (11%) had a least one major harmful event. Depression had a
significant interaction with SBP (p=0.03) in predicting a major harmful event. Dr. Jani said: "The relationship
between depression and blood pressure is an area of ongoing medical research and various physiological theories
are under review to explain the nature of this relationship."

Patients with the combination of high blood pressure and depressive symptoms had 83% higher risk of a major
harmful event at four years (hazard ratio (HR) =1.83; 95% confidence interval (Cl) 1.46-2.30, p<0.001) and those
with low blood pressure and depressive symptoms had a 36% higher risk (HR=1.36; CI=1.15-1.62, p<0.001) than
those with normal blood pressure and no depressive symptoms. The results were adjusted for factors that can
influence risk of vascular events such as age, sex, body mass index (BMI), total cholesterol levels, socioeconomic
status, use of antidepressants and the number of existing medical conditions.

"In our study, patients with a combination of depression and high or low blood pressure had the highest rate of a
major harmful vascular event at four years," said Dr. Jani. "One explanation for our results may be that these
patients had the most severe form of existing heart disease, diabetes or stroke, which was not recognized and hence
had the worst outcomes."

He concluded: "Our findings suggest that focusing resources on monitoring blood pressure and providing treatment
in patients with associated depressive symptoms could improve health outcomes by reducing the risk of further
strokes or heart attacks, having heart failure or dying from heart disease. They also indicate that patients with high or
low blood pressure might benefit from screening and treatment for depression. To date there are no studies showing
that treatment of depression changes or improves cardiovascular outcomes and more research is needed in this
area. Studies are also needed to further understand how blood pressure and depression interact.”

The study was sponsored by Chief Scientist Office, Scottish Government. The authors had no conflicts to report.
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