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Welcome to the latest issue of Cardiology Research Review. 
In this issue, a multicentre trial reports that management of STEMI is harder and outcomes are worse in patients with 
previous TAVI, the results of a Korean study suggest we should initiate rhythm control medication early in patients with AF, and 
the FLOWER-MI trial compares an FFR-guided strategy with an angiography-guided strategy in STEMI patients undergoing 
complete revascularisation. Also in this issue, a Canadian study reports the benefits of left atrial appendage closure during 
cardiac surgery in AF patients, a US study compares 2 dosages of aspirin for secondary prevention (let’s all agree on 100mg), 
and the HOST-EXAM study finds that clopidogrel is superior to aspirin in patients requiring long-term antiplatelet monotherapy 
after PCI.

I hope you find these and the other selected articles interesting and look forward to receiving any feedback you may have.

Kind regards,
Professor Alexander Sasse
alexandersasse@researchreview.co.nz

In this issue: 
Issue 94 – 2021

Abbreviations used in this issue
AF = atrial fibrillation
CABG = coronary artery bypass grafting
FFR = fractional flow reserve
HF = heart failure
HR = hazard ratio
LVEF = left ventricular ejection fraction
MACE = major adverse cardiovascular events
MI = myocardial infarction
PCI = percutaneous coronary intervention
STEMI = ST-segment elevation MI
TAVI = transcatheter aortic valve implantation

ST-segment elevation myocardial infarction following 
transcatheter aortic valve replacement
Authors: Faroux L et al.

Summary: This multicentre study evaluated the management of STEMI in patients with previous TAVI. 118 patients with 
STEMI after TAVI were compared with 439 patients with STEMI without previous TAVI. All patients received PCI. Median door-
to-balloon time was higher in patients with previous TAVI (40 vs 30 min; p=0.003), as was procedural time, fluoroscopy time, 
dose-area product, and contrast volume (all p<0.01). PCI failure was more common in patients with previous TAVI (16.5% vs 
3.9%; p<0.001). In-hospital and late mortality rates were 25.4% and 42.4%, respectively, in TAVI patients, compared with 
20.6% and 38.2%, respectively, in non-TAVI patients. 

Comment: TAVI valves are mounted in self- or balloon-expanding wire meshworks in the annulus and aortic sinus; 
recent trends encourage relatively high implantation to avoid heart block. However, consecutive coronary catheterisation, 
especially acutely in a STEMI, might be affected. Here 118 patients post TAVI were compared to 439 patients without TAVI 
in the setting of acute STEMI. PCI failure occurred more frequently in patients with previous TAVI (16.5% vs 3.9%) along 
with more contrast use and longer door-to-balloon time (40 vs 30 min). Mortality was higher in post-TAVI STEMI though it 
was difficult to compare to controls. Thrombolysis had not been a factor in this collective of patients.

Reference: J Am Coll Cardiol 2021;77(17):2187-99
Abstract
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Treatment timing and the 
effects of rhythm control 
strategy in patients with  
atrial fibrillation
Authors: Kim D et al.

Summary: This nationwide cohort study in Korea 
investigated the impact of treatment timing in patients 
receiving rhythm control for AF. 22,635 patients with AF 
who were newly treated with rhythm control (antiarrhythmic 
drugs or ablation) or rate control strategies were followed 
up for a median 2.1 years. The primary composite outcome 
was death from cardiovascular causes, ischaemic stroke, 
hospitalisation for HF, or acute MI. Among patients 
with early treatment of AF (initiated within 1 year after 
diagnosis), rhythm control was associated with a lower 
risk of the primary composite outcome than rate control  
(HR 0.81, 95% CI 0.71–0.93; p=0.002). No difference 
in the risk of the primary composite outcome was found 
between rhythm and rate control strategies in patients with 
late treatment of AF (initiated >1 year after diagnosis). 

Comment: Rate control, sure, but when and if to 
start rhythm control medication in AF? This large 
retrospective population-based Korean study looked 
at outcomes (MACE and hospitalisation) of early  
(<1 year from onset) compared to late rhythm control 
in AF. Interestingly, initiating rhythm control early had 
better outcomes, mostly driven by fewer strokes, 
HF and MIs. The authors discuss early substrate 
remodelling or simply more intensive care as potential 
reasons. Rhythm control >1 year after AF onset was 
not better than rate control only.

Reference: BMJ 2021;373:n991
Abstract

Comparative effectiveness 
of aspirin dosing in 
cardiovascular disease
Authors: Jones WS et al., for the ADAPTABLE Team 

Summary: This US study investigated the optimal dose 
of aspirin for secondary prevention in patients with 
established atherosclerotic cardiovascular disease. 
15,076 patients were randomised to receive aspirin 
81mg or 325mg daily and were followed-up for a median  
26.2 months. The primary composite outcome (death 
from any cause or hospitalisation for MI or stroke) 
occurred in 7.28% of patients taking aspirin 81mg and 
7.51% of patients taking aspirin 325mg (HR 1.02, 95% 
CI 0.91–1.14). Hospitalisation for major bleeding occurred 
in 0.63% and 0.60% of patients in the respective groups  
(HR 1.18, 95% CI 0.79–1.77). 

Comment: How much aspirin for secondary 
prevention? The US is still undecided between 81mg 
and 325mg. The outcome was death, MI or stroke, 
and the trial ran for about 3 years. 15,076 patients 
were randomised and got a $US25 remuneration for 
trial participation. The primary end-point occurred in 
7.28% of the 81mg group and 7.51% of the 325mg 
group. Major bleeds were not different, and long-term 
adherence to 81mg was better. Can we now all agree 
on 100mg aspirin?

Reference: N Engl J Med 2021;384(21):1981-90
Abstract
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Physical rehabilitation for older patients 
hospitalized for heart failure
Authors: Kitzman DW et al.

Summary: This randomised controlled trial in the US evaluated a physical rehabilitation 
intervention for older patients hospitalised with acute decompensated HF. 349 patients were 
randomised to either the rehabilitation intervention or usual care (controls). The rehabilitation 
intervention comprised 4 physical-function domains (strength, balance, mobility, and 
endurance). It was initiated during or soon after hospitalisation and continued for  
36 outpatient sessions after discharge. The primary outcome was Short Physical 
Performance Battery score (lower scores indicating worse physical dysfunction) at 3 months. 
At baseline, patients in each group had markedly impaired physical function (97% were frail 
or prefrail). At 3 months, the intervention group had a significantly better score on the Short 
Physical Performance Battery than the control group (mean 8.3 vs 6.9; p<0.001). 

Comment: Older patients (73±8 years) with frailty features were randomised to cardiac 
rehab after HF presentation. Almost 350 patients, publication made it in the NEJM. 
Patients underwent a progressive rehabilitation intervention that included multiple 
physical-function domains. Participants of the 12-week rehab programme scored 
significantly higher on a physical performance test – pretty much across most of the 
participants. While readmission and mortality were not affected, the message is that 
even for older patients rehab helps delay frailty and improves physical function.

Reference: N Engl J Med 2021; published online May 16
Abstract

Multivessel PCI guided by FFR or angiography 
for myocardial infarction
Authors: Puymirat E et al., for the FLOWER-MI Study Investigators

Summary: This analysis of the FLOWER-MI study evaluated whether multivessel PCI 
guided by FFR is superior to an angiography-guided procedure in patients with STEMI.  
1163 patients with STEMI and multivessel disease who had undergone successful PCI 
of the infarct-related artery were randomised 1:1 to receive complete revascularisation 
guided by either FFR or angiography. The primary outcome was a composite of death from 
any cause, nonfatal MI, or urgent revascularisation at 1 year. The mean number of stents 
placed per patient for nonculprit lesions was 1.01 in the FFR-guided group and 1.50 in the 
angiography-guided group. During follow-up, a primary outcome event occurred in 5.5% 
of patients in the FFR-guided group and 4.2% of patients in the angiography-guided group  
(HR 1.32, 95% CI 0.78–2.23; p=0.31). 

Comment: The FLOWER-MI trial investigated FFR- versus angiography-guided revas-
cularisation of non-infarct related coronaries in the context of STEMI. The FFR cut-off for 
intervention was 0.80. In the angiography group about 96% had an intervention, in the 
FFR-guided group it was also 96%. The primary outcome was MACE after 1 year, and it 
was not different between the 2 groups. The authors clearly note the difference between 
this and other FFR trials, but have no real explanation for the discrepancy.

Reference: N Engl J Med 2021; published online May 16
Abstract

Association of coronary artery bypass grafting 
vs percutaneous coronary intervention with 
memory decline in older adults undergoing 
coronary revascularization
Authors: Whitlock EL et al.

Summary: This retrospective cohort study compared the change in rate of memory decline 
in older patients undergoing CABG or PCI. 1680 community-dwelling participants in the 
Health and Retirement Study (HRS) who underwent CABG (n=665; 168 off-pump) or PCI 
(n=1015) at age ≥65 years were included. In the PCI group, the mean rate of memory 
decline (assessed by biennial cognitive test scores and proxy cognition reports) was  
0.064 memory units/year before the procedure and 0.060 memory units/year after the 
procedure. In the CABG group, the mean rate of memory decline was 0.049 memory units/
year before the procedure and 0.059 memory units/year after the procedure. The between-
group difference in memory decline was not significant. 

Comment: Cognitive decline following CABG has always been a concern. This trial 
retrospectively reviewed cognitive test performance in older patients undergoing either 
PCI or CABG. Patients were part of a large database (HRS) collecting data from 1992 
to 2010. Different test formats were normalised. Memory decline over the years was 
similar in the PCI and CABG groups, the difference between the 2 groups not significant 
(p=0.98). The secondary end-point of dementia probability was not different between 
the 2 groups and there was also no significant difference between on- and off-pump 
CABG. Reassuring, but retrospective data.

Reference: JAMA 2021;325(19):1955-64
Abstract

Statin therapy for primary prevention in the 
elderly and its association with new-onset 
diabetes, cardiovascular events, and  
all-cause mortality
Authors: Lavie G et al.

Summary: This retrospective cohort study in Israel investigated the use of statins for primary 
prevention in the elderly. 42,767 new users of statins (5970 were aged ≥70 years) without 
cardiovascular disease or diabetes mellitus were followed up for 5 years for assessment 
of new-onset diabetes mellitus, MACE and all-cause mortality. Adherence to statins was 
evaluated according to the proportion of days treated. For the highest (≥75%) and lowest 
(<25%) proportion of days treated categories, respective incident rates were 16.9% and 
16.7% for MACE, 9.4% and 6.3% for all-cause mortality, and 1.7% and 9.4% for new-onset 
diabetes mellitus. In patients aged ≥70 years, the adjusted HRs for MACE and mortality 
were significantly decreased in the highest adherence group (0.71 and 0.68, respectively). 

Comment: Over 70? Considering statins for primary prophylaxis, what is the evidence? 
Retrospectively 5970 patients over 70 with no prior cardiovascular events were 
identified in this study from Israel; outcomes were compared to number of days statins 
were prescribed (<25%, 25–50%, 50–75%, >75%) during 60 months of observation. 
With >75% statin prescription, adjusted MACE were reduced, all-cause mortality was 
non-significantly lower, and there was no indication for higher rates of diabetes. However 
inconsistent prescription (<75%) was clearly less efficient. If you are prescribing statins 
for this indication, it will need to be persistent.

Reference: Am J Med 2021;134(5):643-52
Abstract

SPECIAL REPORT ON THE 
2021 NZSSD Type 2 Diabetes 
Management Guidelines

CLICK HERE  
to read the PDF online

This Special Report by Dr Ryan Paul, 
who was the lead on the guidelines 
working party, provides a summary 
of and commentary on the Type 2 
Diabetes Management Guidance for 
the busy health care worker. 
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Type 2 diabetes 
management guidance
2021 Recommendations from the NZSSD A RESEARCH REVIEW™  

SPECIAL REPORT

Making Education Easy

This review is as an educational resource for primary healthcare professionals. It provides a commentary 
and summary of the 2021 Type 2 Diabetes Management Guidance published by the NZSSD. The guidelines 
offer concise, pragmatic and evidence-based guidance on the management of type 2 diabetes and were 
developed in response to the urgent need to:

• Reduce clinical inertia
• Reduce inequities and standardise diabetes care across New Zealand
• Introduce best practice for newly funded medicines and reinforce the role of existing treatments
• Incorporate management focused on reducing CV risk
• Address ongoing challenges, e.g. insulin treatment, acting on abnormal findings in the annual review

What’s new in the guidelines?
The major changes in guidance that clinicians should be aware of include:

1. Screening and diagnosis
•	 Screening for T2D is now recommended in high-risk individuals from 15 years of age
•	 A diagnosis of T2D should be confirmed without delay; on the same or next day if possible – waiting 

three months is no longer advised

2. Management
•	 Lifestyle management and metformin remain the first-line for managing T2D and should be started 

together at diagnosis
•	 Consider starting metformin and a second-line medicine at diagnosis if the HbA1c is > 64 mmol/mol
•	 SGLT2i and GLP1RA are the preferred second-line medicines for most patients with T2D
•	 All patients with T2D and diabetic renal disease and/or CV disease and/or five-year CV risk  

> 15% should be prescribed an SGLT2i and/or GLP1RA, regardless of glycaemic control and other 
glucose-lowering treatments

•	 Sulfonylureas are now a third or fourth-line class agent for managing T2D

3. Insulin
•	 Insulin should be initiated if at any time symptoms of insulin deficiency develop and/or HbA1c is  

> 90 mmol/mol
•	 Initiate basal insulin with weight-based dosing. Introduce prandial insulin once doses reach 

0.5 units/kg/day if HbA1c is above target.

4. HbA1c testing
•	 The target HbA1c for most patients is 53 mmol/mol; guidance is provided when tighter control,  

e.g. < 48 mmol/mol, or more relaxed targets, e.g. 54-70 mmol/mol, are appropriate
•	 Repeat HbA1c testing every three months and escalate treatment if the target is not met; once the 

target is met, test every six months

5. Complications
•	 ACE inhibitors and ARBs do not prevent diabetic renal disease but are beneficial once it is established
•	 Aspirin is no longer recommended for the primary prevention of CV disease in patients with diabetes 

unless their five-year risk > 15% and there is a low risk of bleeding
•	 Hypoglycaemia is managed with either 30 g of rapid acting carbohydrate or weight-based dosing

Other key points in the guidelines include: 
•	 How to differentiate between the different types of diabetes
•	 How to initiate and titrate basal and prandial insulin and whether to choose premixed or bolus insulin
•	 Self-funding of SGLT2i and GLP1RA if patients do not meet Special Authority criteria
•	 Guidance on diabetes and pregnancy and diabetes and driving
•	 Management of prediabetes
•	 Management of diabetic complications including neuropathic pain

2021
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Ryan G Paul
BHB, MBChB (Auckland), FRACP, PhD

Abbreviations used in this review
ACEi = angiotensin converting enzyme inhibitor
ARB = angiotensin receptor blocker
BGL = blood glucose level 
BMI = body mass index
BP = blood pressure
CCB = calcium channel blocker
CV = cardiovascular
DPPIV = dipeptidyl peptidase-IV
eGFR = estimated glomerular filtration rate
FBG = fasting blood glucose
GAD = glutamic acid decarboxylase
GI = glycaemic index
GLP1RA = glucagon-like peptide-1 receptor agonist
GTT = glucose tolerance test 
HbA1c = haemoglobin A1c

IA2 = islet-cell
LDL = low-density lipoprotein
NSAID = non-steroidal anti-inflammatory drugs
PCOS = polycystic ovarian syndrome
RBC = red blood cell
SGLT2i = sodium glucose co-transporter 2 inhibitor
SMBG = self-monitoring of blood glucose
T1D = type 1 diabetes
T2D = type 2 diabetes
UACR = urinary albumin:creatinine ratio
ZnT8 = zinc transporter 8 
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Left atrial appendage 
occlusion during cardiac 
surgery to prevent stroke
Authors: Whitlock RP et al., for the LAAOS III Investigators

Summary: This study in Canada investigated the use of 
left atrial appendage closure (LAAC) during cardiac surgery 
to prevent stroke in patients with AF. 4770 patients with 
AF and a CHA2DS2-VASc score of ≥2 who were scheduled 
to undergo cardiac surgery for another indication were 
randomised to undergo LAAC or no closure (controls) 
during surgery. All patients were expected to receive 
usual care, including oral anticoagulation, during a mean  
3.8 years of follow-up. Stroke or systemic embolism 
occurred in 4.8% of patients in the LAAC group and 7.0% 
of controls during follow-up (HR 0.67, 95% CI 0.53–0.85; 
p=0.001). The incidence of perioperative bleeding, HF, or 
death did not differ significantly between groups.

Comment: What is the role of surgical LAAC to reduce 
the risk of stroke? Important note, the aim was not 
to replace anticoagulation but to continue standard 
practise plus LAAC. Patients undergoing cardiac surgery 
with AF and a CHA2DS2-VASc score of at least 2 were 
1:1 randomised; surgical technique with or without 
device was variable, and purse-string closure was 
not allowed. About 80% of patients remained on oral 
anticoagulation. 114 in the LAAC group had a stroke 
or embolism (4.8%) compared to 168 (7.0%) controls. 
Subgroup analysis confirmed the benefits of LAAC, 
especially in older, male, hypertensive and HF patients. 
These are fascinating results – will LAAC during surgery 
in AF patients become a standard feature?

Reference: N Engl J Med 2021;384:2081-91
Abstract

Aspirin versus clopidogrel 
for chronic maintenance 
monotherapy after 
percutaneous coronary 
intervention (HOST-EXAM)
Authors: Koo BK et al.

Summary: The HOST-EXAM trial compared the use of 
long-term monotherapy with aspirin versus clopidogrel 
after PCI. At 37 sites in South Korea, 5438 patients who 
received dual antiplatelet therapy (DAPT) without clinical 
events for 6–18 months after PCI with a drug-eluting 
stent (DES) were randomised to receive monotherapy 
with either clopidogrel 75mg once daily or aspirin 100mg 
once daily for a further 24 months. The primary end-point 
was a composite of all-cause death, non-fatal MI, stroke, 
readmission for acute coronary syndrome, and major 
bleeding. During follow-up, the primary outcome occurred 
in 152 (5.7%) patients in the clopidogrel group and 207 
(7.7%) in the aspirin group (HR 0.73, 95% CI 0.59–0.90; 
p=0.0035).

Comment: Another permutation of antiplatelets, this 
time after DES and a course of DAPT; patients were 
randomised to aspirin or clopidogrel monotherapy. 
Prospective, randomised, multicentre trial in Korea. 
The end-point was the usual MACE and bleeding 
events. And clopidogrel as monotherapy did better, 
with 5.7% vs 7.7% in the aspirin group reaching 
an end-point. The authors suggest using long-term 
clopidogrel instead of aspirin.

Reference: Lancet 2021; published online May 16
Abstract
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YOUR NVAF# PATIENT CAN 
CHANGE WITH TIME, BUT THEIR 
PROTECTION FROM STROKE 
DOESN’T HAVE TO.

PROTECT YOUR NVAF# PATIENTS FROM STROKE WITH 
XARELTO.† XARELTO - THE ONLY NOAC REGISTERED FOR 
PATIENTS WITH CrCl DOWN TO 15mL/min.*1,2,3
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Long-term clinical outcomes 
following revascularization in 
high-risk coronary anatomy 
patients with stable ischemic 
heart disease
Authors: Bainey KR et al.

Summary: This Canadian study analysed data from a large 
angiographic disease-based registry to examine the impact 
of revascularisation on long-term outcomes in patients with 
high-risk coronary anatomy and stable ischaemic heart 
disease (SIHD). 9016 patients with SIHD with high-risk 
coronary anatomy (3 vessel disease with ≥70% stenosis 
in all 3 epicardial vessels, or left main disease ≥50% 
stenosis) were included. 5487 (61.0%) patients received 
revascularisation with either CABG or PCI, while 3529 
(39.0%) patients were managed conservatively. During 
a median follow-up of 6.2 years, the primary composite 
end-point of all-cause death or MI occurred less often 
in patients receiving coronary revascularisation than in 
patients managed conservatively (HR 0.62, 95% CI 0.58–
0.66; p<0.001). No significant differences in risk reduction 
were seen between PCI and CABG.

Comment: Stenting in SIHD; the ultimate controversy 
in cardiology. Trial outcomes very much depend on 
definitions, as well as inclusion and exclusion bias. 
Canadian registry data of 9016 patients managed 
with PCI, CABG or conservatively; median follow up 
6.2 years. Mortality and MI had a significantly lower 
risk in the intervention arms (HR 0.62, p<0.001); 
outcomes were similar for PCI and CABG. Benefits 
were evident early on and sustained. Included were 
patients with high-risk coronary anatomy, the word 
‘FFR’ does not feature in the paper. Encouraging data 
for revascularisation, just mind the definitions.

Reference: J Am Heart Assoc 2021;10:e018104
Abstract
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Effect of implantable vs prolonged external 
electrocardiographic monitoring on atrial 
fibrillation detection in patients with  
ischemic stroke
Authors: Buck BH et al.

Summary: The PER DIEM trial investigated whether 12 months of monitoring with an 
implantable loop recorder detects more occurrences of AF than 30 days of conventional 
external loop recorder monitoring in patients with a recent ischaemic stroke. 300 patients 
without known AF who had an ischaemic stroke within the previous 6 months were randomised 
to electrocardiographic monitoring with either an implantable loop recorder (12 months) or 
an external loop recorder (30 days). The primary outcome (definite or highly probable AF) was 
observed in 15.3% of patients in the implantable loop recorder group and 4.7% of patients in 
the external loop recorder group (risk ratio 3.29, 95% CI 1.45–7.42; p=0.003). 

Comment: How to best screen for AF following an ischaemic stroke? This study 
compared a 30-day external loop recorder to a 1-year implantable recorder. Definite 
AF was defined for AF episodes >2  min. Somewhat unsurprisingly the implantable 
device detected AF in 15.3%, compared to 4.7% in the external device group (HR 3.3, 
p=0.003); device results were not different when comparing the first 30 days only. 
Longer monitoring leads to more AF detection, is 24-48h enough then? Does longer 
monitoring improve outcome? Either way we might have to look harder for AF.

Reference: JAMA 2021;325(21):2160-8
Abstract

Strain-guided management of potentially 
cardiotoxic cancer therapy
Authors: Thavendiranathan P et al., for the SUCCOUR Investigators

Summary: The SUCCOUR trial investigated whether global longitudinal strain (GLS)-guided 
cardioprotective therapy (CPT) prevents reduction in LVEF and development of cancer 
therapy-related cardiac dysfunction (CTRCD) in high-risk patients receiving potentially 
cardiotoxic chemotherapy. 331 anthracycline-treated patients with an additional risk factor 
for HF were randomised to receive CPT guided by either ≥12% relative reduction in GLS or 
>10% absolute reduction of LVEF. Patients were followed for LVEF and CTRCD over 1 year. 
Change in LVEF did not differ significantly between groups. However, there was significantly 
greater use of CPT in the GLD-guided group, and fewer patients in the GLD-guided group 
developed CTRCD (5.8% vs 13.7%; p=0.02). 

Comment: Cardiotoxic cancer therapy requires early detection and precise measurement 
of LV function. GLS measures LV function by quantifying LV wall deformation. In this 
prospective, controlled trial, anthracycline-treated patients were randomised to GLS- or 
LVEF-guided initiation of CPT (usually an ACE inhibitor or beta-blocker). The results are 
a bit difficult to interpret, but essentially GLS was felt to be more sensitive to detect LV 
dysfunction; 13.7% in the LVEF group developed cardiotoxicity compared to 5.8% in the 
GLS group. The use of GLS is recommended, but the threshold for CPT is still debated.

Reference: J Am Coll Cardiol 2021;77(4):392-401
Abstract
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