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Type 1 diabetes is associated with accelerated
atherosclerosis and increased cardiovascular disease
(CVD) risk. Early recognition and aggressive treatment of
traditional and emerging modifiable risks factors
contribute to optimal management of atherosclerotic risk
in people with diabetes. There is increasing recognition that
CVD risk management in type 1 diabetes should be the
same as for type 2 diabetes. Shared care involving a
multidisciplinary team that includes specialists and allied
healthcare professionals, and is co-ordinated by the
patient’s GP, is the recommended management approach.

* People with type 1 diabetes have premature, accelerated
atherosclerosis, with a high (greater than two- to fourfold) risk of
cardiovascular disease (CVD) events and premature death
relative to their peers without diabetes.

CVD risk is often underestimated in type 1 diabetes and specific
CVD risk calculators for people with type 1 diabetes are
available.

International guidelines for CVD risk management in diabetes
no longer distinguish between type 1 and type 2 diabetes.
Multiple risk factor targets and treatment strategies for people
with type 1 diabetes are at least as aggressive as those for
people with type 2 diabetes.

Early recognition and initiation of risk factor control can improve
life expectancy by up to 20 years.
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f the estimated 136,000 people in Australia with type 1

diabetes, about two-thirds are aged 40 years or older and

about one-third are aged 60 years or older.! These are the
ages at which atherosclerosis-related clinical events typically manifest.
In advantaged countries, atherosclerosis often begins in childhood
and progresses subclinically over decades, with atherosclerotic plaque
rupture and thrombosis precipitating clinical events. Although the
heightened atherosclerosis risk in people with type 2 diabetes is well
recognised, the risk for people with type 1 diabetes is often less
well-recognised, including by many patients and clinicians. This
article reviews the reasons for accelerated atherosclerosis in type 1
diabetes, suggests risk factor targets and treatments, and outlines
the benefits of team care.

ENDOCRINOLOGY TODAY 2023; 12(4): 28-33

Professor Jenkins is Diabetes and Vascular Medicine Group Leader and Head

of the Clinical Research Domain at Baker Heart and Diabetes Institute; and

an Endocrinologist at St Vincent’s Hospital, Melbourne. She holds honourary
professional level appointments at the NHMRC Clinical Trials Centre, the University
of Sydney, Sydney and in the Faculty of Medicine, Monash University, Melbourne; is a
member of the Australian Centre for Accelerating Diabetes Innovations (ACADI); and
Co-Director of the Australian Cardiovascular Alliance Precision Medicine Flagship.
Professor Peter is Professor and Head of the Cardiometabolic Health Department,
University of Melbourne; Deputy Director (Basic andTranslational Research),

at Baker Heart and Diabetes Institute; Interventional Cardiologist at the Alfred
Hospital, Melbourne; Professor of Medicine and Immunology at Monash University,
Melbourne; and holds an adjunct professorial position at La Trobe University,
Melbourne, Vic.

Associate Professor Kilov is an Honorary Clinical Associate Professor in the
Department of General Practice, University of Melbourne, Melbourne and Honorary
Associate in the Faculty of Medicine and Health, The University of Sydney, NSW;
and Baker Heart and Diabetes Institute, Melbourne, and a GP at Launceston
Diabetes Clinic, Launceston, Tas.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://endocrinologytoday.com.au/et/november-2023

© RASI BHADRAMANI/ISTOCKPHOTO.COM



Why are people with type 1 diabetes at high risk of
atherosclerosis?

Cardiovascular disease (CVD) is a major cause of morbidity, and
the cause of death in 25% of people with type 1 diabetes.>* Athero-
sclerosis may manifest as coronary artery disease (CAD), cerebro-
vascular disease or peripheral vascular disease. The first manifestations
of CAD include angina, heart failure or myocardial infarction, and
are often fatal. Due to autonomic neuropathy, cardiac ischaemia in
people with diabetes may be silent or atypical, the latter leading to
non-diagnosis of CAD or an incorrect diagnosis such as gastro-
esophageal reflux.

Compared with those without diabetes, atherosclerosis in people
with type 1 diabetes is often accelerated, starting at a younger age
(e.g. in childhood), progressing more rapidly, extending more distally
and being more diffuse and generalised. As such, surgical inter-
ventions, including bypass grafts and stents, are often more difficult
and, sometimes, impossible to implement.>* The atherosclerotic
plaque in people with diabetes is usually also lipid-rich and more
inflamed and, therefore, more likely to rupture, triggering throm-
bosis and an acute vascular event.>>* Women with type 1 diabetes,
even those who are premenopausal, lose the cardioprotection that
is evident in women without diabetes, and have a relative risk of
CVD higher than that for men. Some subgroups, such as those with
type 1 diabetes onset at younger than 10 years of age, are at par-
ticularly high risk for CVD (hazard ratio [HR], 11.4; range, 7.9 to
16.4), coronary heart disease (HR, 30.5; range, 20.0 to 46.67), acute
myocardial infarction (HR, 31.0; range, 17.6 to 54.4) and stroke
(HR, 6.4; range, 4.0 to 10.3).”

People with type 1 diabetes are also at high atherosclerotic risk
if they have a family history of CVD in relatives with or without
diabetes, or have microvascular complications of diabetes, coexisting
obesity or insulin resistance (i.e. coexistent features of type 2 diabetes),
which is also known as ‘double diabetes’>”"® Adjunct metformin
therapy may be helpful to retard atherosclerosis.”® In adults aged
20 to 50 years with type 1 diabetes, optimal risk factor control has
been estimated to improve life expectancy by up to 20 years and the
related risk factors, outlined in Tables 1 and 2, may guide clinical
discussions and patient education.’

Risk factors and mechanisms of atherosclerosis

Traditional risk factors for atherosclerosis in people with type 1
diabetes include increasing age, long diabetes duration, hyperten-
sion, dyslipidaemia, smoking, being overweight or obese (with
increasing prevalence) and hyperglycaemia (reflected by elevated
glycated haemoglobin [HbA,] levels). More recently, hypoglycaemia
and glucose variability (greater fluctuations in glucose or HbA;,
levels), have been identified as modifiable risk factors associated
with an increased risk of vascular disease, with potential mecha-
nisms including endothelial dysfunction, inflammation, thrombosis
and oxidative stress.>!*> The pathophysiological processes, which
involve novel vascular risk factors, can last for days, even after a
nonsevere hypoglycaemic event. The Box summarises key practice

points on managing modifiable risk factors for atherosclerosis in
type 1 diabetes.

Type 1 diabetes is associated with vascular endothelial dysfunction
related to reduced bioavailability of vasodilatory nitric oxide;
increased inflammation and a prothrombotic status due to enhanced
platelet adhesiveness and aggregability, increased clotting activity
and impaired fibrinolysis; increased oxidative stress; and the forma-
tion of advanced glycation end products. The peripheral hyperin-
sulinaemia arising from subcutaneous insulin delivery is also thought
to be proatherogenic, partly due to the induction of insulin resistance,
which can be further aggravated by adiposity and alack of exercise.>®
Importantly, Swedish Diabetes Registry data showed that insulin
delivery by a pump, rather than by multiple daily injections, was
associated with a 40% reduction in CVD mortality, even for the
same mean HbA,_level. This reduction may be related to a lower
daily insulin dose, reduced number of hypoglycaemic episodes and
less glucose variability associated with pump delivery.'®

Although people with type 1 diabetes have relatively high
HDL-cholesterol (HDL-C) levels and lower than average triglyceride
levels (compared with those without diabetes) driven by peripheral
hyperinsulinaemia, they are still at high CVD risk. This risk is related
to qualitative changes in their lipoproteins, including from glycation,
oxidation, the formation of advanced glycation end products and
immune complexes, and a shift towards highly proatherogenic small
dense LDL and dysfunctional HDL.>!”! Nevertheless, people with
type 1 diabetes benefit from the use of antilipid drugs to the same
level as those with type 2 diabetes and without diabetes.”” A meta-
analysis by the Cholesterol Treatment Trialist Collaboration showed
that people with type 1 diabetes on statin therapy had the same
five-year reduction in CVD and mortality events as those with type 2
diabetes and the general population taking statins.”

Early renal dysfunction in type 1 diabetes is associated with
increased CVD risk. This may relate to common risk factors for
micro- and macrovascular damage, such as obesity, smoking,
hypertension, hyperglycaemia (a stronger risk factor for microvas-
cular events) and dyslipidaemia (a stronger risk factor for macrovascular
events). Microalbuminuria alone is associated with proatherogenic
changes in lipids and blood clotting.>*

Atherosclerosis is an inflammatory condition and its development
and progression, even in the general population, are enhanced by
infection and inflammation, such as periodontal disease and
SARS-CoV-2 infection. People with type 1 diabetes who have had
COVID-19 have an increased CVD risk for up to a year after infec-
tion.” This underpins the importance of good dental hygiene, regular
dental check-ups and vaccinations. A potential role for colchicine,
a potent anti-inflammatory drug, to reduce CVD risk in type 1
diabetes has been suggested but is not yet included in clinical
guidelines.”

In both the general population and in those with type 1 diabetes,
unmodifiable genetic risk factors may also contribute to atheroscle-
rosis. Risk factors include a family history of CVD, dyslipidaemia
or hypertension, and adverse genetic or polygenic risk scores on
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Table 1. Modifiable biological risk factors for atherosclerosis in people with type 1 diabetes

Risk factor

Management*

Targets

Suboptimal control of
blood glucose level
leading to hyper- or
hypoglycaemia

* CGM, FGM (now subsidised for people with type 1 diabetes)
* Shared care and referral to a credentialled diabetes
educator, an endocrinologist, or both

* Recommended HbA. <7% for most people,
although should be individualised

CGM targets (for non-frail, non-pregnant people)
- TIR >70%

- TAR <25%

- TBR <4%

- glucose CV <36%

Suboptimal control of lipid
levels

* LDL-C-lowering drugs for those over the age of 40 years, or

sooner if using for secondary prevention or in those at high

risk:

- statins, ezetimibe

- PCSK9 inhibitors, inclisiran

- fibrates

Antiplatelet agents:

- aspirin, P2Y12 inhibitors

- recommended for secondary CVD prevention

- enteric-coated aspirin preferred

* Shared care and referral to lipidologist, endocrinologist or
cardiologist

Measure lipid levels annually, or 3-monthly if using a
new drug or dose

LDL-C level <1.8 or 2mmol/L if used for first degree
prevention

LDL-C level <1.4mmol/L if used for second degree
prevention

Triglyceride level <2.0mmol/L

High blood pressure

BP monitoring

* Ambulatory BP monitoring

* Home BP monitoring

BP treatment

e First-line preferred agents:
- RAS inhibitor
- ACE inhibitor, or ARB if ACE inhibitor not tolerated
- add calcium channel blocker if BP is not to target
- add thiazide-like diuretic (thiazide, indapamide,

chlorthalidone)
* Shared care and referral to cardiologist or nephrologist

BP <130/80 mmHg:
* |oss of nocturnal BP dipping is an early sign
of high BP
* do not use both ACE inhibitor and ARB
* atleast one BP drug at night may improve BP control

Chronic kidney disease

RAS blockade, MRA, SGLT-2 inhibitor
* Good glucose control, nonsmoking and a healthy BMI may
slow CKD progression

* Halve microalbuminuria
* Slow progression of renal impairment

Excess adiposity

Optimise lifestyle:

- LED or VLED, pharmacotherapy, metabolic surgery

* Shared care and referral to dietitian, exercise physiologist,
bariatric physician, bariatric surgeon

Refer to the The Australian Obesity Management
Algorithm for advice on obesity management
(https://www.diabetessociety.com.au/documents/
ObesityManagementAlgorithm18.10.2016FINAL.pdf)

¢ Class 1 obesity (BMI 30 to 34.9kg/m?):
- lose 5 to 10% body weight

¢ Class 2 and 3 obesity (BMI >35kg/m?):
- lose 10 to 15% body weight

Suboptimal mental health

* GP advice
Referral to psychologist, social worker, credentialled
diabetes educator, psychiatrist (as appropriate)

Improve stress level, mood disorders, depression,
diabetes distress

*GP advice and shared care are recommended for the management of all risk factors in patients with type 1 diabetes.

Abbreviations: ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BMI = body mass index; BP = blood pressure; CGM = continuous glucose monitoring; CKD = chronic
kidney disease; CV = coefficient of variation; CVD = cardiovascular disease; FGM = flash glucose monitoring; HbA,. = glycated haemoglobin; LADA = |latent autoimmune diabetes in adults;
LDL-C = low-density lipoprotein-cholesterol; LED = low energy diet; MRA = mineralocorticoid receptor antagonists; RAS = renin angiotensin system; SGLT-2 = sodium-glucose cotransporter 2;
TAR = time above range (>10 mmol/L); TBR = time below range (<3.9mmol/L); TIR = time in range (3.9 to 10mmol/L); VLED = very low energy diet.
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Table 2. Modifiable lifestyle risk factors for atherosclerosis in people with type 1 diabetes

Risk factor Management* Targets
Poor diet * Encourage dietary change using evidence-based eating patterns Reduce intake of refined carbohydrate
e.g. Mediterranean diet, Dietary Approaches to Stop Hypertension diet
e Carbohydrate counting
¢ Shared care and referral to dietitian, certified diabetes educator
Smoking ¢ Use of varenicline, bupropion hydrochloride transdermal nicotine ¢ Abstain if nonsmoker
* Shared care and referral to QUIT line or trained smoking cessation ¢ Complete cessation if current smoker
counsellor
Lack of Shared care and referral to an exercise physiologist or physiotherapist Aim for >30 minutes of exercise 5 days a week
physical * increases mobility
activity * maintains independence
¢ decreases falls risk
Sedentary * Set reminders on smart devices such as phones, watches or computers Interrupt sedentary behaviour every 30 minutes
lifestyle * Shared care and referral to an exercise physiologist
Poor sleep Refer to specialised sleep clinic, psychologist, endocrinologist Improve sleep quality
quality (as appropriate)
Excess alcohol | ¢ Provide education on: ¢ No more than 10 standard (10g alcohol) drinks a
consumption - standard alcohol servings week with <4 drinks a day’
- the hypoinducing potential of alcohol and how to prevent it * Women who are pregnant or breast feeding and
* Refer to a specialised alcohol clinic, psychologist (as appropriate) people younger than
18 years of age should abstain®
Immunisation * Annual influenza vaccine Prevention of:
status * COVID-19 vaccine as per schedule ¢ influenza
* Polyvalent pneumococcal vaccine every five years as per schedule e COVID-19
* community-acquired pneumonia
¢ invasive pneumococcal disease

T According to NHMRC guidelines.

* GP advice and shared care are recommended for the management of all risk factors in patients with type 1 diabetes.

genetic profiling. The latter is currently used as a research tool but
is becoming increasingly available for clinical use.

CVD risk scores for the general population and those with
type 2 diabetes are not well-validated in people with type 1 diabetes,
with emerging data suggesting CVD risk is underestimated.*>*
The Steno T1 Risk Engine (http://www.sdcc.dk/T1riskengine) is a
free risk calculator for people with type 1 diabetes to predict the
five- and 10-year risk of nonfatal and fatal CVD (CAD, stroke,
peripheral vascular disease) and end-stage kidney disease.” The
risk engine has been validated using clinical data from about 5000
patients with type 1 diabetes from the Steno Diabetes Center Copen-
hagen, as well as data from the Danish National Patient Register
and Cause of Death Register. The Steno risk engine scores also
correlate with the presence of preclinical carotid atheroma.” Non-
invasive assessments of the arterial tree (e.g. carotid intima media
thickness), cardiac function (e.g. echocardiography), coronary artery
calcification (CAC) scores and CT-coronary angiography can also
be useful to assess and monitor atherosclerosis status; however,
CAC scores and CT-coronary angiograms are not PBS subsidised

in Australia. An advantage of CT-coronary angiography is that it
can potentially detect both stable and unstable plaque, although its
power to discriminate between the two remains controversial.

Risk factor targets and treatments

Given the multiple risk factors for atherosclerosis and its slow devel-
opment, patient with type 1 diabetes require education and support
and regular monitoring, diagnostic tests, risk factor assessments
and treatments. Epidemiological data from over 32,000 people with
type 1 diabetes support the importance of identifying traditional
risk factors and the benefits of aggressive management.” A large
observational study showed that the use of antilipid therapy in type 1
diabetes was associated with a 22 to 44% reduction in the risk of
primary CVD events and cardiovascular death.” Involving other
healthcare professionals can benefit patient outcomes, and GPs
routinely co-ordinate this shared care to manage atherosclerosis risk
and CVD in people with type 1 diabetes. Often, repeated discussions
are needed to help patients understand, achieve and maintain their
treatment goals.
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Practice points on managing modifiable risk factors for
atherosclerosis in type 1 diabetes

* People with type 1 diabetes often have complex insulin regimens
augmented by sophisticated technology. Specific expertise is often
required, including referral to tertiary diabetes centres,
diabetologists and credentialled diabetes educators, and referral
via usual channels recommended.

Continuous glucose and flash monitoring devices are subsidised for
all people with type 1 diabetes in Australia. These devices provide
detailed real-time insights into blood glucose levels, the better
control of which has been linked to decreased complication risk. If
individuals with type 1 diabetes are not using these technologies,
they should be referred for assistance with obtaining and effectively
using these devices and the resultant data.

If uncertainty about CVD risk exists for either the clinician or patient,
referral for a coronary artery calcium score (cost $200 to $300,
nonrebateable) or CT angiography (cost $800 to $1000, non-
rebateable), or a blood test for lipoprotein(a) levels (cost $30 to
$50, nonrebateable) may assist with risk stratification.

¢ Indapamide may be preferred over other diuretics to manage
hypertension because of its neutral impact on glycaemia.
Chlorthalidone may be preferred if optimal BP-lowering potency is
required from diuretic add on.

Moderate to severe renal impairment is an independent risk factor
for hypoglycaemia, CVD, CVD death and all-cause mortality.
Although antiplatelet agents are effective at reducing primary CVD
events, due to the increased bleeding risk, they are only
recommended for use in high-risk patients and for secondary
prevention in those with type 1 diabetes.

Although diabetes is a relative contraindication for smoking
cessation pharmacotherapy, the benefits associated with
smoking cessation significantly outweigh the risks associated with
pharmacotherapy for smoking cessation.

Respiratory diseases such as influenza, COVID 19 and pneumonia
increase the risk of cardiovascular death. Utilise GP Management
Plans and Team Care arrangements and reviews for subsidised
immunisation for patients (ltems 721,723 and 732, 732) and refer
to The Australian Immunisation Handbook for updated clinical
guidelines (https://www.health.gov.au/resources/publications/
the-australian-immunisation-handbook).

Hyperglycaemia, hypoglycaemia and diabetes device alarms can
impair sleep and result in poor sleep quality.

Suboptimal mental health has negative impacts on self-care, risk
factor levels and physical wellbeing. Utilisation of GP mental health
plans and focused psychological strategies can enable patients to
access support for mental health (items 2700, 2701, 2712, 2713,
2715 and 2717) and are also applicable for video and phone
equivalent MBS items (items 92112, 92113, 92114, 92115,
92116, 92117, 92126 and 92127).

* Perform the annual cycle of care as per Royal Australian College of
General Practitioners’ Management of type 2 diabetes: A handbook
for general practice (https://www.racgp.org.au/getattachment/
41fee8dc-7f97-4f87-9d90-b7af337af778/Management-of-type-2-
diabetes-A-handbook-for-general-practice.aspx).
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International guidelines for CVD risk management in diabetes
no longer distinguish between type 1 and type 2 diabetes and, in
general, risk factor targets and treatments for type 1 diabetes are
similar to those for type 2 diabetes. The presence of multiple risk
factors is often compounded by increasing age, type 1 diabetes
duration and genetic risk factors, such that, even mild abnormalities
of modifiable risk factors can promote atherosclerosis, and merit
treatment. Modifiable risk factors, including dysglycaemia, lipids
and blood pressure (BP), should be treated adequately and lifestyle
factors optimised, including optimising weight and nutrition,
promoting exercise and encouraging smoking cessation. Key
management tools and strategies and recommended targets for
modifiable biological and lifestyle risk factors for atherosclerosis in
type 1 diabetes are outlined in Tables 1 and 2, respectively.

The recent subsidy for continuous glucose monitoring (CGM)
devices for people in Australia with type 1 diabetes may assist with
reaching and maintaining glucose targets. As noted above, although
insulin pump use (vs multiple daily injections) is associated with
major reductions in CVD mortality,'s pump acquisition requires
private health insurance, self-payment or philanthropy.

Although people with type 1 diabetes have
relatively high HDL-C levels and lower than average
triglyceride levels ... driven by peripheral
hyperinsulinaemia, they are still at high CVD risk

Pharmacotherapy is often needed to reach recommended lipid
targets, with LDL-cholesterol (LDL-C)-lowering drugs (usually
initially a statin) recommended for high-risk adults with type 1
diabetes and for those aged 40 years or older, independent of lipid
levels. Because of the HDL dysfunction that occurs in type 1
diabetes," anormal or high HDL-Clevel or favourable LDL-C/HDL-C
ratio should not be a reason to delay initiating LDL-C-lowering
drugs. Such LDL-C-lowering drugs are not suitable for pregnant
or breast-feeding women.

If statins are contraindicated, or not accepted or tolerated by
patients, guidelines on statin intolerance may be helpful for cli-
nicians in selecting alternative non-statin LDL-C-lowering drugs,
including ezetimibe, PCSK9 inhibitors, inclisiran and the aden-
osine triphosphate-citrate lyase inhibitor bempedoic acid (not yet
available in Australia).?® The Reduce Cardiovascular Events in
High-Risk Patients With Hypertriglyceridemia and on Statin
(REDUCEIT) trial showed high-dose eicosapentaenoic acid was
effective for the secondary prevention of CVD events in people
with high triglyceride levels; however, fewer than 1% of participants
had type 1 diabetes and hypertriglyceridaemia is uncommon in
type 1 diabetes.”

Patients with hypertension should be advised that more than
one BP-lowering drug may be needed to reach recommended BP
targets. In addition, BP is often better controlled across the day if
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at least one BP-lowering tablet is taken at bedtime.” Clinicians
should check the patient’s electrolyte levels and renal function after
starting or up-titrating BP medications, in particular renin-
angiotensin system (RAS) and mineralocorticoid receptor antagonist
(MRA) medications, to ensure there is no hyperkalaemia. Resistant
hypertension is not uncommon in people with diabetes and may
merit further investigations or specialist referral.*®

Benefits of shared care

Most GPs have few patients with type 1 diabetes, and they may be
the only healthcare professional who some patients see. However,
such patients should ideally be managed in a multidisciplinary
setting, that includes close collaboration with the patient’s GP.
Multidisciplinary care co-ordinated by the GP can facilitate patients
achieving risk factor targets and mitigate primary and secondary
atherosclerotic events. An endocrinologist, a diabetes nurse educator
and a dietitian are crucial members of the multidisciplinary team.
Other specialists, such as a cardiologist, nephrologist, neurologist
or vascular surgeon or, for those with obesity, an obesity physician
and bariatric surgery team may also be key team members.**
Allied healthcare professionals, including a dietitian, credentialled
diabetes educator, psychologist, dentist and an exercise physiologist
can also provide crucial input on patient management. A Care Plan
can help minimise patient costs. A pharmacist can assist with
complex treatment adherence, for example, through patient edu-
cation, the provision of Webster packs and a free home medicines
review, which can include checking devices for BP and blood glucose
and ketone monitoring.” It is important for the multidisciplinary
team to agree on risk factor targets, as contrasting advice can confuse
and demotivate patients.

Multidisciplinary care co-ordinated by the
GP can facilitate patients achieving risk factor
targets and mitigate primary and secondary
atherosclerotic events

Input from an endocrinologist, particularly one who is skilled
in the use of insulin pumps, CGM devices and adjunct (off-label)
glucose-lowering medications (such as metformin, sodium-glucose
cotransporter-2 [SGLT-2] inhibitors or glucagon-like peptide-1
receptor agonists), is essential for optimising glucose control. Most
people with type 1 diabetes do not meet the recommended HbA
targets and pleiotropic effects of adjunct glucose control drugs may
also occur. Endocrinologists are often also skilled in more complex
BP and lipid care.*'*** The REMOVAL trial showed that the use of
adjunct metformin retarded atherosclerosis progression in adults
with type 1 diabetes and a high CVD risk, and particularly in
non-smokers.*!° The results were based on (surrogate end-point)
carotid intima media thickness; however, there are no clinical
cardiovascular event outcome data to date.” An endocrinologist

can also provide useful input if adjunct drugs such as SGLT-2
inhibitors are needed (e.g. for heart failure).® They may also assist
with treatments or clinical trial access to drugs to retard type 1
diabetes onset and preserve vasoprotective C-peptide for people
with recent-onset type 1 diabetes, latent autoimmune diabetes of
adults or pre-type 1 diabetes.’

Cardiologist input may also be required to determine the presence
of subclinical atherosclerosis and whether medical or surgical
intervention is warranted.*** Evidence of subclinical disease or
novel vascular risk factors, such as high blood levels of lipoprotein(a)
(the test for which is not subsidised), may assist in further stratifying
risk. Exercise testing (with physical or chemical stressors, and with
and without an echocardiography scan) may also be helpful to
perform for any patient with type 1 diabetes embarking on an
exercise program. If vascular intervention is warranted, the cardi-
ologist can also advise on the merits of open-heart surgery or stenting
and the type and duration of antiplatelet therapy. In general, people
with type 1 diabetes do better with bypass grafts (preferably arterial
rather than venous grafts) than angioplasty.* Cardiac rehabilitation
programs can be useful. Heart failure, including with preserved or
reduced ejection fraction, is increasing in people with type 1 diabetes
and may be caused by atherosclerosis, hypertension, diabetic car-
diomyopathy or valvular disease, or combinations thereof. Heart
failure prognosis is worse in type 1 diabetes compared with type 2
diabetes, and there are fewer clinical trial evidence and treatment
guidelines for heart failure in type 1 diabetes. A cardiologist can
provide advice on heart failure diagnosis, monitoring and
treatment.””

Conclusion

People with type 1 diabetes experience more aggressive athero-
sclerosis than those without diabetes. Multiple risk factors are
associated with atherosclerosis in people with type 1 diabetes,
but ongoing research efforts have resulted in an increasing
array of effective therapies. Ongoing patient education and
support by a well co-ordinated multidisciplinary team that
includes the GP, specialists and allied healthcare professionals
is strongly recommended. Additional advocacy for equitable
access to useful tests and therapies is needed. ET
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