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Abbreviations used in this issue:
ACS = acute coronary syndrome; AF = atrial fibrillation; ASCVD = atherosclerotic CVD; 
CACS = coronary artery calcium score; CAGS = coronary artery graft surgery; CAD = coronary artery disease;
CVD = cardiovascular disease; HFpEF = heart failure with preserved ejection fraction; HR = hazard ratio;
OAC = oral anticoagulant; PCI = percutaneous coronary intervention; SGLT2 = sodium-glucose co-transporter-2.
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Welcome to the latest issue of Cardiology Research Review.
In this issue, two UK cohort studies report temporal trends in the incidence of AF, a meta-analysis 
evaluates the utility of calcium scoring for assessing cardiovascular risk, and a US study finds that 
patients with pre-existing AF have worse cardiovascular outcomes after noncardiac surgery than those 
in sinus rhythm. Also in this issue, US investigators find that having hypertension in pregnancy more than 
doubles the risk of future hypertension, Italian researchers evaluate the effects of the SGLT2 inhibitor 
empaglifozin in frail, elderly patients with hypertension and type 2 diabetes, and an analysis of data from 
the Rotterdam Study finds that lipoprotein(a) is associated with the onset but not progression of aortic 
valve calcification.

We hope you find these and the other selected studies interesting, and welcome your feedback.

Kind Regards,

Associate Professor John Amerena
john.amerena@researchreview.com.au

Temporal trends and patterns in atrial fibrillation incidence: A population-
based study of 3.4 million individuals
Authors: Wu J et al.

Summary: This large population-based cohort study assessed temporal trends in the incidence of 
AF in England. Primary and secondary electronic health records for 3.4 million individuals aged ≥16 
years were evaluated for the period 1998–2017. The standardised incidence of AF increased by 30% 
from 1998 to 2017 (from 247 to 322 per 100,000 person-years). The absolute number of incident AF 
increased by 72% due to an increasing number of older people, and the comorbidity burden at diagnosis 
of AF also increased. The age-standardised incidence of AF was higher in males than females across the 
study period (incident rate ratio [IRR] 1.49, 95% CI 1.46–1.52), and males were younger at diagnosis 
(adjusted difference 5.53 years). Socioeconomically deprived individuals had more comorbidities and a 
higher incidence of AF than the most affluent individuals (IRR 1.20, 95% CI 1.15–1.24).

Comment: This study from the UK shows that the incidence of AF has increased over time and that it is 
more prevalent and being diagnosed at an earlier age with more associated comorbidities, especially 
in lower socioeconomic groups. Hopefully this earlier detection will translate into reduced stroke 
rates, but often lower socioeconomic groups have poor health literacy, and don’t take anticoagulation 
if it is recommended by their doctor. This increase in AF is likely to be the case in Australia as well and 
this information is important to help plan public health interventions for the future.

Reference: Lancet Reg Health Eur 2022;17:100386
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Rivaroxaban monotherapy vs combination therapy with 
antiplatelets on total thrombotic and bleeding events in atrial 
fibrillation with stable coronary artery disease
Authors: Naito R et al.

Summary: This post hoc secondary analysis of the AFIRE trial evaluated the use of 
rivaroxaban alone or in combination with antiplatelet therapy in patients with AF and 
CAD. 2215 patients with AF and stable CAD who had undergone PCI or CAGS at least 1 
year earlier or who had angiographically confirmed CAD not requiring revascularisation 
were randomised to receive rivaroxaban alone or in combination with antiplatelet 
therapy. 12.2% of patients in the rivaroxaban monotherapy group and 19.2% in the 
combination therapy group had a thrombotic, bleeding, or fatal event during a median 
follow-up of 24.1 months. Mortality rates were 3.7% and 6.6% in the respective 
groups. Overall, rivaroxaban monotherapy was associated with a lower risk of total 
events compared with combination therapy (HR 0.62, 95% CI 0.48–0.80; p<0.001). 

Comment: Many cardiologists are uncomfortable with current guidelines that 
suggest antiplatelet therapy can be discontinued 12 months after PCI/ACS/CAGS 
in patients who have AF and are on anticoagulants. This post hoc analysis of the 
AFIRE study reinforces the current guidelines as there was increased risk of total 
events, and especially bleeding and death, in the patients who received ongoing 
dual therapy, and thus should reassure cardiologists this is the correct policy in 
patients who have AF and are anticoagulated.

Reference: JAMA Cardiol 2022; published online Jun 15
Abstract

Evaluation of the incremental value of a coronary artery 
calcium score beyond traditional cardiovascular risk 
assessment
Authors: Bell KJL et al.

Summary: This systematic review and meta-analysis investigated the value of 
combining a CVD risk score with CACS compared with CVD risk score alone 
for assessing cardiovascular status and risk. A database search identified 6 
eligible cohort studies (n=17,961) in primary prevention populations that used 
1 of the CVD risk calculators recommended by national guidelines (Framingham 
Risk Score, QRISK, pooled cohort equation, NZ PREDICT, NORRISK, or SCORE), 
and reported incremental discrimination with CACS for estimating the risk of 
a future cardiovascular event. The C statistic for the CVD risk models without 
CACS ranged from 0.693 to 0.80, and the pooled gain in C statistic after adding 
CACS was 0.036. Among participants classified as being at low risk by the CVD 
risk score and reclassified as intermediate or high risk by CACS, 85.5–96.4% 
did not have a CVD event during follow-up ranging from 5.1–10.0 years. Among 
participants classified as being at high risk by the CVD risk score and reclassified 
as low risk by CACS, 91.4–99.2% did not have a CVD event during follow-up.

Comment: CACS is often used as a tool to determine CV risk in patients 
who have risk factors for CVD but no overt disease. This study shows that 
there is little incremental benefit from CACS, and that patients reclassified 
as higher risk based on the scan compared with conventional risk scores 
had low 5- to 10-year event rates. Statins are often prescribed for patients 
who have a positive CACS, irrespective of their conventional risk score, but 
there is no evidence that this strategy improves outcomes. This is being 
explored in clinical trials that are ongoing.

Reference: JAMA Intern Med 2022;182(6):634-42
Abstract

Preoperative atrial fibrillation and cardiovascular 
outcomes after noncardiac surgery
Authors: Prasada S et al.

Summary: This nationwide cohort study in the US evaluated the impact of pre-
existing AF on cardiovascular outcomes after noncardiac surgery. 8,635,758 
Medicare beneficiaries who underwent noncardiac surgery in 2015–2019 were 
included; 16.4% of them had pre-existing AF. After propensity score matching, 
pre-existing AF was associated with higher 30-day risk of mortality (odds ratio 
[OR] 1.31, 95% CI 1.30–1.32), heart failure (OR 1.31, 95% CI 1.30–1.33), 
and stroke (OR 1.40, 95% CI 1.37–1.43), and lower 30-day risk of myocardial 
infarction (OR 0.81, 95% CI 0.79–0.82). 

Comment: This interesting analysis shows that patients with AF do worse 
after noncardiac surgery than those in sinus rhythm, with higher rates of 
mortality, heart failure and stroke even after propensity matching. This 
indicates that patients with AF who are undergoing noncardiac surgery are 
a high-risk group. Medical assessment should be considered preoperatively 
to optimise background therapy and potentially reduce risk in these patients.

Reference: J Am Coll Cardiol 2022;79(25):2471-85
Abstract

Incidence of nonvalvular atrial fibrillation and oral 
anticoagulant prescribing in England, 2009 to 2019
Authors: Ajabnoor AM et al.

Summary: This study analysed UK CPRD data from 2009–2019 to investigate trends 
in the incidence of nonvalvular AF (NVAF) in primary care in England and factors 
associated with OAC underprescribing. The overall age-adjusted incidence of NVAF per 
10,000 person-years increased from 20.8 in 2009 to 25.5 in 2019. Among patients 
with NVAF who were eligible for anticoagulation, OAC prescribing rose from 59.8% in 
2009 to 83.2% in 2019. Factors associated with lower risk of OAC prescribing included 
dementia, liver disease, malignancy, and history of falls. Black patients and those from 
other ethnic minorities were less likely to receive OAC than white patients (relative risk 
ratios: 0.78 [95% CI 0.65–0.94] and 0.76 [95% CI 0.64–0.91], respectively). Patients 
living in the most deprived areas were less likely to receive OAC (relative risk ratio 
0.85, 95% CI 0.79– 0.91) than those living in the least deprived areas. 

Comment: This study is concordant with the previous report that the incidence 
of AF is increasing over time, as our population ages and accumulates more 
comorbidities. Pleasingly, rates of anticoagulation increased over the duration of 
the analysis, but non Caucasian race, dementia, falls risk and lower socioeconomic 
status were all associated with lower implementation of anticoagulation. As with 
the previous study, these data are likely to be applicable to Australia, so educational 
strategies for doctors and patients need to be improved regarding the benefits of 
appropriate anticoagulation in at-risk groups.

Reference: PLoS Med 2022;19(6):e1004003
Abstract
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Echocardiogram assessment of the right heart can reveal 
the hidden signs of pulmonary hypertension (PH).1,2

One type of PH – called pulmonary arterial hypertension (PAH) 
– is deadly if left untreated, and diagnosis is often delayed.3,4 
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Prospective evaluation of cardiovascular risk 10 years after a 
hypertensive disorder of pregnancy
Authors: Levine LD et al.

Summary: This study evaluated differences in cardiovascular risk factors as well as 
subclinical CVD in patients with and without a history of hypertension in pregnancy. 
135 patients with or without a diagnosis of hypertension in pregnancy ≥10 years 
earlier (2005–2007) were assessed using echocardiography, arterial tonometry, and 
flow-mediated dilation of the brachial artery. Patients with a history of hypertension in 
pregnancy had a 2.4-fold higher risk of new hypertension than those without a history 
of hypertension in pregnancy (56.0% vs 23.5%; adjusted relative risk 2.4, 95% CI 
1.39–4.14). No between-group differences were seen in measures of left ventricular 
structure, global longitudinal strain, diastolic function, arterial stiffness, or endothelial 
function. 

Comment: We know that a history of hypertension in pregnancy increases the risk 
of future CVD but the mechanism for this is not known. This study that looked at 
patients 10 years after pregnancy shows that having hypertension in pregnancy 
increases the risk of future hypertension, in this case by 2.4-fold. In patients who 
had not developed hypertension, echo parameters were similar in patients with 
and without a history of hypertension in pregnancy, whereas those who developed 
hypertension had signs of target organ damage on echo, independent of a history 
of hypertension in pregnancy. This indicates that the long-term cardiovascular 
risk associated with a history of hypertension in pregnancy is mediated by the 
development of hypertension, rather than another mechanism. This also indicates 
we should screen patients with a history of hypertension in pregnancy for 
development of hypertension, given its increased risk.

Reference: J Am Coll Cardiol 2022;79(24):2401-11
Abstract

SGLT2 inhibition via empagliflozin improves endothelial 
function and reduces mitochondrial oxidative stress 
Authors: Mone P et al.

Summary: This Italian study investigated the functional role of the SGLT2 inhibitor 
empagliflozin in older patients with hypertension, diabetes and frailty. 75 patients 
receiving empagliflozin were propensity-score matched with 75 patients not receiving 
empagliflozin. There was a correlation between glycaemia and Montreal Cognitive 
Assessment (MoCA) score and between glycaemia and 5-meter gait speed (5mGS) 
at baseline. At the 3-month follow-up, MoCA score and 5mGS improved significantly 
in patients receiving empagliflozin compared with non-treated patients. In vitro 
experiments in human endothelial cells showed that empagliflozin significantly reduced 
mitochondrial Ca2+ overload and reactive oxygen species production triggered by high 
glucose levels, attenuated cellular permeability, and improved cell viability in response 
to oxidative stress.

Comment: This study was designed to evaluate the effects of the SGLT2 inhibitor 
empaglifozin in frail, elderly patients with hypertension and type 2 diabetes. It 
showed beneficial effects on endothelial and mitochondrial function in these 
patients, and although the authors imply this agent should be used to treat frailty, I 
think this is an over interpretation. The mechanistic findings however are interesting, 
as these benefits on endothelial and mitochondrial function are likely to be the same 
in younger patients with type 2 diabetes and hypertension, and may explain some 
of the cardiorenal benefits seen with the SGLT2 inhibitors in patients with type 2 
diabetes and ASCVD, as well as in heart failure.

Reference: Hypertension 2022;79:1633-43
Abstract

Lipoprotein(a) is associated with the onset but not the 
progression of aortic valve calcification
Authors: Kaiser Y et al.

Summary: This analysis of the Rotterdam Study investigated whether high serum 
levels of lipoprotein (a) [Lp(a)] are associated with the onset and progression 
of aortic valve calcification (AVC). 922 patients (mean age 66.0 years, 47.7% 
male) with available Lp(a) measurements underwent non-enhanced cardiac 
computed tomography (CT) imaging at baseline and after a median follow-up of 
14.0 years. Of 702 patients without AVC at baseline, 59.1% had new-onset AVC 
on the follow-up scan. Lp(a) levels were independently associated with baseline 
AVC and new-onset AVC, but not with AVC progression. Only baseline AVC score 
was significantly associated with AVC progression (p<0.001).

Comment: It has been recognised that there is an association between 
elevated Lp(a) and severity of AVC leading to aortic stenosis. This study defines 
the relationship more clearly and shows that Lp(a) levels are associated with 
the development of aortic calcification on serial CT scanning over a 14-year 
period, but not progression. New agents that reduce Lp(a) levels are in phase 
3 trials to determine if lowering Lp(a) improves outcomes in patients with 
ASCVD, but based on this study these new agents will probably have little 
if any role in the management of patients with calcific aortic valve disease.

Reference: Eur Heart J 2022;ehac377
Abstract

Systemic embolism in amyloid transthyretin 
cardiomyopathy
Authors: Vilches S et al.

Summary: This retrospective study evaluated the incidence, prevalence and 
factors associated with embolic events in patients with transthyretin amyloid 
cardiomyopathy (ATTR-CM). 1191 patients with ATTR-CM (median age 77.1 
years, 87% male) were included in the analysis. 162 (13.6%) patients had 
had an embolic event before the initial evaluation, and 41 additional patients 
(3.44%) had an embolic event during a median follow-up of 19.9 months. The 
incidence rate (per 100 patient-years) was 0 among patients in sinus rhythm 
who were taking an OAC, 1.3 in patients in sinus rhythm who were not taking 
an OAC, 1.7 in AF patients who were taking an OAC, and 4.8 in AF patients who 
were not taking an OAC. CHA2DS2-VASc score did not predict embolic events 
in patients in sinus rhythm. In patients with AF who were not taking OACs, only 
those with a CHA2DS2-VASc score ≥4 had embolic events. The incidence of 
embolic events did not differ between AF patients taking vitamin K antagonists 
or direct oral anticoagulants.

Comment: We know that patients with hypertrophic obstructive 
cardiomyopathy have an increased risk of systemic embolism if they 
have associated AF, even if the CHA2DS2-VASc score is low, and thus 
anticoagulation is recommended. It appears that patients with ATTR-
CM are also at increased risk of embolism, which can be attenuated by 
anticoagulation. The correlation with CHA2DS2-VASc score was not robust, 
but most patients who have ATTR-CM are elderly so would qualify for 
anticoagulation even if they did not have amyloidosis. In younger patients 
with cardiac amyloid and AF, a low CHA2DS2-VASc score should not preclude 
anticoagulation due to the increased risk of thromboembolic events in this 
condition.

Reference: Eur J Heart Fail 2022; published online Jun 1
Abstract
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Characteristics of heart failure with preserved 
ejection fraction across the range of left ventricular 
ejection fraction
Authors: Rosch S et al.

Summary: This prospective, single-centre study investigated the 
characteristics of HFpEF across the range of left ventricular ejection 
fraction (LVEF). 56 consecutive symptomatic patients with HFpEF were 
grouped according to whether they had LVEF 50–60% (n=21) or >60% 
(n=35). All patients underwent cardiac magnetic resonance imaging and 
transfemoral cardiac catheterisation. Patients with LVEF 50–60% had 
reduced contractility, impaired ventriculo-arterial coupling, and higher 
extracellular volume fraction than patients with LVEF >60%. In contrast, 
those with LVEF >60% had a hypercontractile state with excessive LV 
afterload and diminished preload reserve.

Comment: In the EMPEROR-Preserved study there was, for the first 
time, a significant benefit in an intervention in HFpEF, with empagliflozin 
reducing the combined end-point of hospitalisation for heart failure 
and cardiovascular death. Subgroup analysis suggested there was an 
attenuation of the beneficial effect as LVEF rose, and that there was 
little if any benefit in patients whose LVEF was ≥60%. This analysis 
has been hotly debated but this paper demonstrates that there are 
physiological differences in LV function and filling pressure in patients 
with HFpEF whose LVEF is above or below 60%. Despite these findings, 
subgroup analysis is hypothesis generating, so these data should not 
be used to justify withholding of SGLT2 inhibitors in HFpEF even if the 
LVEF is >60%. Unfortunately, these agents are not approved for this 
indication in Australia yet, but they have been approved in the US by the 
FDA for treatment of heart failure, irrespective of LVEF. 

Reference: Circulation 2022; published online Jul 8
Abstract
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Independent commentary by Associate Professor John Amerena

Associate Professor John Amerena trained in Melbourne before spending four 
years in the United States at the University of Michigan. Over that period of time 
he worked in the fields of hypertension and hyperlipidemia, before returning to 
Australia where he is now a Cardiologist at Barwon Health. He currently has a 
joint appointment in the Department of Clinical and Biomedical Sciences at the 
University of Melbourne and the Department of Epidemiology and Preventive 
Medicine at Monash University. He is the director of the Geelong Cardiology 
Research Unit, which is currently involved in many phase II-III clinical trials. While 
still actively researching in hypertension, his focus has changed to research in 
antithrombotic/antiplatelet therapies, particularly in the context of acute coronary 
syndromes and atrial fibrillation. Heart failure is also a major interest, and he 
is also the Director of the Heart Failure Programme at Barwon Health. He is 
well published in these areas, as well as in many other areas of cardiovascular 
medicine.
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