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Type 2 diabetes mellitus

A comprehensive overview of the presentation and management of type 2 diabetes

iabetes is the most common

chronic metabolic disease

and a major source of mor-

bidity and mortality. Type

2 diabetes mellitus (T2DM)
is the most prevalent form, accounting for
around 90 per cent of cases worldwide. Fig-
ures released by the International Diabetes
Federation (IDF) in December 2021 show
that more than half a billion adults glob-
ally are living with diabetes. This is a rise
of 16 per cent (74 million) since the previ-
ous IDF estimates in 2019. Worldwide, 537
million adults aged 20-79 years are living
with diabetes, and 541 million adults have
pre-diabetes, which places them at high-
risk of developing T2DM. The prevalence of
diabetes worldwide is growing at an alarm-
ing rate, and is predicted to rise to 643 mil-
lion by 2030, and 784 million by 2045. The
diabetes epidemic is unfolding because
of increasing obesity rates, sedentary life-
styles and an ageing population.!

There is still no National Diabetes Reg-
istry in Ireland, therefore national esti-
mates are not fully accurate. The figures
provided by Diabetes Ireland (Table 1,
January 2022) use data modelled from
the Scottish Diabetes Register. In Scot-
land, the prevalence of diabetes was 5.6
per cent of the total census population in
2020. Table 1 estimates the total diabetes
prevalence in Ireland at approximately
266,664 people. The prevalence of T2DM is
estimated at 234,398 people (87.9 per cent
of the total diabetes population) and type

1 diabetes at 28,800 (10.8 per cent of the
total diabetes population), based on the
Scottish prevalence. The true prevalence
of T2DM in Ireland, however, is likely to be
higher, as hyperglycaemia develops grad-
ually, and at the early stage many cases go
undiagnosed.!

According to the 2015 Irish Longitudi-
nal Study on Ageing (TILDA), 10 per cent
of adults aged 50 and over in Ireland have
T2DM, rising to 16 per cent in those aged
80 and over. The TILDA study revealed
that 1:10 people with diabetes in this
population are undiagnosed, and that a
further 5.5 per cent of the older popula-
tion have pre-diabetes, which puts them
at an increased risk of developing T2DM
in the future.? The study also found that
T2DM is more common in men (12 per
cent) than women (7 per cent), and those
with a self-reported history of hyperten-
sion, high cholesterol, and being centrally
obese, while having low levels of physical
activity also has a strong correlation with
both diabetes and pre-diabetes.?

The IDF Atlas 2021 ranked Ireland sev-
enth in the world for diabetes-related
health expenditure per person.® The eco-
nomic burden of diabetes on the Irish
healthcare system is a major challenge for
Government and the HSE. National esti-
mates comparing health-service use be-
tween people over 50 years of age with and
without diabetes (2009-2011) show that di-
abetes was associated with an 87 per cent
increase in outpatient visits, a 52 per cent

Total (census) Total Diabetes Type 2 Diabetes | Tvpe 1 Diabetes
population Prevalence Prevalence Prevalence
Ireland (estimate) 4,761,865 266,664 234,398 28,800
(CS0, 2016)

TABLE 1: Diabetes prevalence in Ireland. Source: Diabetes Ireland.
Available at: www.diabetes.ie/about-us/diabetes-in-ireland/

DIABETES TESTING IN ASYMPTOMATIC ADULTS

» Physical inactivity
» First-degree relative with diabetes

gestational diabetes mellitus (GDM)

fasting glucose (IFG)

1. Testing for diabetes should be considered in all adults who are overweight
(BMI 225kg/m?) and who have one or more additional risk factors:

» Are hypertensive (2140/90mmhg) or on therapy for hypertension
» Dyslipidaemia - HDL<0.9 and/or triglycerides >2.82

» Have established arterial disease (IHD, CVA, PVD)

» High-risk ethnicity (eg, African, Asian, Hispanic, etc)

» Members of the Travelling Community

» Have delivered a baby weighing >4.1kgs or have a history of

» On previous testing had impaired glucose tolerance (IGT) or impaired

» Have other clinical conditions associated with insulin resistance (eg, polycystic ovary
syndrome (PCOS), acanthosis nigricans, long-term steroid use, or severe obesity

diabetes should begin at age 45 years

2. In the absence of the above additional risk factors, testing for

3. If the results are normal, testing should be repeated at least at three-yearly
intervals. Patients with IFG or IGT should be tested annually

TABLE 2: Criteria for testing for diabetes in asymptomatic adults. Source: ICGP (2016)*°

increase in hospital admissions, and a 33
per cent increase in emergency depart-
ment attendances.'

The CODEIRE study (2006) stated that
costs associated with diabetes in Ireland
consume between 4-to-6 per cent of annu-
al healthcare expenditure. If the same per-
centage (4-to-6 per cent) was to be applied
to the Irish healthcare expenses in 2019,
the costs associated with diabetes would
have been as high as €1.2 billion to €1.4
billion, with approximately 50 per cent of
the costs associated with hospitalisations
and treatment of complications. With the
growing prevalence of diabetes in Ireland,
comprehensive economic data is required
to ensure that appropriate resources are al-
located to the management of the disease.*

Pathophysiology
T2DM is an insulin-resistance condition
with associated beta-cell dysfunction. It
occurs when blood glucose levels are too
high (hyperglycaemia) due to insufficient
insulin production, or when the insulin
that is produced by the pancreas is not
working effectively. T2DM results from an
interaction between genetic and environ-
mental factors, and ranks high on the in-
ternational health agenda as a global pan-
demic, and as a threat to human health
and global economies.®

In T2DM, the response to insulin is di-
minished, and this is defined as insulin
resistance. During this state, insulin is in-
effective and is initially countered by an
increase in insulin production to main-
tain glucose homeostasis. However, as the
disease progresses, beta cells change and
insulin secretion is unable to maintain glu-
cose homeostasis, producing hyperglycae-
mia, resulting in T2DM.¢

T2DM is most commonly seen in people
over the age of 40. However, it is also now
increasingly seen in children, adolescents,
and younger adults due to rising levels
of obesity, physical inactivity, and ener-
gy-dense diets.® Most patients with T2DM
are obese or have a higher body fat per-
centage, distributed predominantly in the
abdominal region. This adipose tissue pro-
motes insulin resistance through various
inflammatory mechanisms, including in-
creased FFA release and adipokine dysreg-
ulation. Lack of physical activity in people
with hypertension or dyslipidaemia also
increases the risk of developing T2DM.¢

Chronic hyperglycaemia can cause dam-
age to various organ systems, leading to the
development of disabling and life-threat-
ening health complications, most promi-
nent of which are microvascular (retinop-
athy, nephropathy, and neuropathy) and
macrovascular complications, leading to a
two-to-four-fold increased risk of cardio-
vascular disease.®

Risk factors

» Obesity: Obesity and T2DM are close-
ly linked and are increasing in prevalence
worldwide. Both chronic conditions have
a multisystem impact and are associated
with increased mortality and cardiovascu-

lar risk. The mechanisms linking obesity
and T2DM are complex and still being
understood. It is thought to involve a com-
bination of adipose tissue release of ex-
cess circulating fatty acids, glycerol, hor-
mones and pro-inflammatory cytokines,
impairing cellular insulin signalling and
increasing insulin resistance; and chron-
ically raised lipid levels leading to im-
paired islet beta-cell function and lower
levels of insulin production.’

» Smoking, high alcohol consumption,
and reduced physical activity: These are
key factors that contribute to obesity and
insulin resistance.

» Age: Although T2DM can occur at any
age, older age from >40 years is associated
with the progressive reduction in glucose
tolerance, partly owing to the gradual
decrease in responsiveness of beta-cells
to carbohydrates.’

» Genetics: Other risk factors include
first-degree relatives of someone with di-
abetes, and women with GDM or PCOS,
which increases the risk of impaired
glucose regulation. The risk of first-de-
gree relatives of people with T2DM de-
veloping the condition is 40 per cent
compared with just 6 per cent for the rest
of the general population.”

» Ethnicity: T2DM is two-to-four times
more likely in people of south-Asian, Af-
ro-Caribbean or black-African descent
than people of white-European origin.
Migration of various ethnic subgroups
has led to a change in dietary habits, with
a higher consumption of calories and fat
than in their countries of origin; hence
the prevalence of diabetes is often higher
in immigrant communities than in their
country of origin.”

» Inflammation: Systemic inflammation
also contributes to insulin resistance as an
improvement in inflammatory markers,
such as C-reactive protein and interleu-
kin-6, are linked to an improvement in be-
ta-cell function.”

Signs and symptoms

Symptoms of T2DM originate from per-
sistent hyperglycaemia and the impaired
ability to use glucose as fuel, and include
polyuria, nocturia, polydipsia, fatigue, and
weight loss. A person with diabetes may
also experience other symptoms, such as
blurred vision, reduced sensations or pain
in the hands and feet, along with recurrent
genitourinary infections.”

Owing to insulin deficiency and altered
energy metabolism, diabetes increases
the risk of developing hyperosmolar hy-
perglycaemic states and ketoacidosis,
both of which are life-threatening emer-
gencies that require prompt hospital
treatment. Diabetic ketoacidosis is less
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common in people with T2DM, because
most people are insulin resistant rather
than insulin deficient.’

Criteria for testing for diabetes

in asymptomatic adult individuals

T2DM has a long pre-clinical phase and
may be asymptomatic until well after long-
term microvascular and macrovascular
complications have occurred. T2DM can be
detected before the onset of symptoms and
clinical signs by identifying people who are
at risk and performing diagnostic testing
(see Table 2). The onset of T2DM is sub-
tle and early detection in general practice
requires clinical suspicion combined with
systematic and opportunistic findings. Ear-
ly identification of patients and initiation
of treatment can reduce the development
of complications, and therefore testing for
diabetes in asymptomatic patients with risk
factors associated with the development of
diabetes is recommended.*

Diagnosis

A thorough medical history, physical ex-
amination and investigative tests are re-
quired to form a diagnosis for T2DM. The
patient’s history will include an assess-
ment for risk factors such as a family his-
tory of diabetes, ethnicity, and increased
age >40 years old. The patient’s vital signs
and height, weight, and BMI should be
recorded. The skin should be examined
for wounds and signs of infection. Pulses
should be palpated to examine for periph-
eral arterial disease, and microfilament
testing to determine the presence of pe-
ripheral neuropathy. The eyes should be
examined with an ophthalmoscope and
assessed for retinopathy. A series of blood
tests will be carried out including a fast-
ing blood glucose. Urinary glucose should
not be used as a diagnostic test owing to
its low sensitivity. Additional diagnostic
tests are often required, such as ‘GAD’ au-
toantibody tests or C-peptide tests, to dis-
tinguish between T1IDM and T2DM. Other
types of DM must also be excluded, such
as maturity-onset diabetes of the young,
which is characterised by impaired insu-
lin secretion with minimal or no defects
in insulin action resulting from genetic
defects in beta-cell function.”

Diagnosis can be made when fasting
plasma glucose is 27.0mmol/L or ran-
dom plasma glucose is 211.1mmol/L in
the presence of symptoms, such as fre-
quent urination, thirst, and unexplained
weight loss.”?

The oral glucose tolerance test (OGTT)
can also be used as a diagnostic tool,
where a diagnosis is made if a plasma glu-
cose level of 211.1mmol/L is measured
two hours after the ingestion of a 75g glu-
cose solution. The OGTT has largely been
replaced by the HbAlc test, and is now
mainly used in the diagnosis of GDM. An
HbA1lc result of 48mmol/mol (6.5 per cent)
isrecommended as the threshold for diag-
nosing diabetes.”®

In an asymptomatic person, diagno-
sis should be confirmed with a repeat
HbAlc or plasma glucose test, prefera-
bly using the same test. However, if both
HbAlc or plasma glucose measurements
are in diabetic range, a diagnosis can be

Presence of diabetes symptoms (e.g. frequent urination, thirst, unexplained
weight loss) and one of the following abnormal test results:

e A fasting plasma glucose concentration of 27.0mmol/L;
e A random venous plasma glucose concentration of 211.1mmol/L;

e A plasma glucose concentration of 211.1mmol/L two hours after 75g
anhydrous glucose in an oral glucose tolerance test;

e An HbA;. level of 248mmol/mol (6.5%).
In the absence of diabetes symptoms, two abnormal test results are required

for confirmation (preferably the same test).

FIGURE 1: The International Diabetes Federation and World Health Organisation criteria for T2DM®*°

ANNUAL REVIEW*®

Along with the areas monitored at the regular review, surveillance of the
following should also be carried out annually, according to the ICGP guidelines:

SYMPTOMS Ischaemic heart disease, peripheral vascular disease -
neuropathy, erectile dysfunction. All patients with symptoms
that might reflect vascular disease, particularly ischaemic
heart disease, should be investigated

FEET Footwear, deformity/joint rigidity, poor skin condition,
ischaemia, ulceration, absent pulses, sensory impairment

EYES Visual acuity and retinal review by ophthalmologist/
retinal screening programme

KIDNEY Renal damage, albumin excretion, serum creatinine and
calculate EGFR

ARTERIAL RISK Blood glucose, blood pressure, blood lipids, and smoking
status, ECG

ATTENDANCES Podiatry/dietitian/other as indicated

TABLE 3: Annual diabetes review

made. If only one measurement is in range,
a second abnormal result using the same
test is required to confirm the diagnosis.”?
There are patient groups in whom HbAlc is
inappropriate for diagnosis, including:
» Children;
» Pregnant women,;
» People who are taking medicines such
as steroids or antipsychotics that can
cause an acute glucose;
» People with acute pancreatic damage;
» People with haematological conditions
that may influence HbAlc and its meas-
urement, eg, haemoglobinopathies, de-
creased erythropoiesis/administration of
erythropoietin, erythrocyte destruction,
alcoholism, chronic kidney disease, and
chronic opioid use.”

Treatment and management
The introduction of the HSE's Cycle of Care
for diabetes in October 2015 was the first
step in the provision of reimbursement for
structured diabetes care in general prac-
tice. To support the implementation of
the Cycle of Care, A Practical Guide to In-
tegrated Type 2 Diabetes Care was updated
by GP Dr Velma Harkins on behalf of the
ICGP with the support of the HSE'’s Nation-
al Clinical Programme for Diabetes (2016).
The Programme then published its Model
of Integrated Care for Patients with Type 2
Diabetes'® document in 2018, which out-
lines the framework for the delivery of ev-
idence-based practice guidelines to people
with T2DM in Ireland.

Under the HSE's National Integrated

Model of Care,'® patients with uncompli-
cated T2DM are seen three times a year in
primary care in a structured fashion. Visits
are every four months with an annual re-
view. Patients who develop complications
are referred from primary to secondary or
tertiary care for an expert specialist opinion
and their care will become shared between
primary and secondary or tertiary care.
These patients will be seen at least once a
year in secondary care for their annual re-
view or more frequently according to the
severity of the diabetes-related complica-
tion and up to twice a year in primary care
at four-monthly intervals."

Diabetes care should encompass pa-
tient education, dietary and lifestyle ad-
vice, management of cardiovascular risk,
skin and foot care, as well as detection and
management of long-term complications.
Patients with T2DM should be encour-
aged to eat high-fibre, low glycaemic in-
dex sources of carbohydrates such as fruit,
vegetables, wholegrains and pulses, as
well as low-fat dairy products and oily
fish. They should be advised to maintain
a healthy weight to maintain a BMI of be-
tween 20 and 25kg/m?.'"*"" Patients should
be taught how to measure and understand
their blood glucose levels. Quality control
of the glucose monitor should be checked
four times a year and monitors should be
changed or upgraded every two years. Pa-
tients should be advised to record home
glucose readings in their patient record
book and to bring the book to each of their
diabetic reviews.?

The UK'’s NICE guidelines recommends
that all patients with T2DM should be re-
ferred to a diabetes structured education
programme at or around the time of diag-
nosis. Structured diabetes education is a
group programme that provides patients
with the knowledge, skill and ability to
manage their diabetes.

All patients with diabetes should receive
the following checks at least once per year
to reduce the risk of long-term complica-
tions: HbAlc level; blood pressure; choles-
terol; retinal screening (depending on risk);
foot examination; kidney function; urinary
albumin; BMI; and smoking status. Reduc-
ing glucose levels lowers the risk of all long-
term complications of diabetes, while re-
ducing cholesterol levels lowers the risk of
heart attacks and strokes.*

Blood glucose targets

Tight control of blood glucose with diet
and/or medication reduces long-term dia-
betes-related complications and is central
to the overall management of diabetes.
Blood glucose targets should be individ-
ualised and discussed with the patient. A
HbAlc <53mmol/] is appropriate for most
people with T2DM and has been shown to
reduce diabetes-related complications.'®

A HbAlc < 58mmol/] or less stringent
Alc goals may be appropriate for:

» People with a history of:

» Severe hypoglycaemia;

» Limited life expectancy;

» Advanced microvascular or macrovas-

cular complications;

» Extensive co-morbid conditions; or

» Where social circumstance may pre-

vent tight glucose control.

A HbAlc <48mmol/l may be appropriate
for newly-diagnosed people with T2DM
and no significant co-morbidities.

Targets should be set in consultation
with the individual and should be seen as
a guide because a person’s individual cir-
cumstances need to be considered when
setting and agreeing targets, according
to the HSE’s Model of Care.'® The HbAlc
should be checked more than twice a year
in patients to maintain treatment targets.

Medications

Healthy eating and exercise are the cor-
nerstones of T2DM management, but fre-
quently people need the addition of med-
ications to help improve blood glucose
control. When lifestyle modification fails to
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achieve the targeted blood glucose levels,
the first-line medication prescribed is met-
formin,' both for those who are overweight
(BMI >25.0kg/m?) and not overweight.
Metformin is contraindicated in those with
renal impairment and with end-stage car-
diac and hepatic failure. Metformin should
be stopped in patients with eGFR <30mls/
min and at possibly higher values in pa-
tients prone to dehydration.'

The HSE's Model of Care contains an algo-
rithm with a step-wise treatment approach,
with second-line and other agents including
DPP-4 inhibitors, sulphonylureas, GLP-1
receptor agonists, pioglitazone, acarbose,
meglitinides, sodium glucose co-transport-
er 2 (SGLT2) inhibitors, and insulin.'®

Since 2015, NICE has been advocating
a patient-centred approach to glycaemic
control and provides best practice advice
on setting glycaemic targets and selecting
hypoglycaemic agents for treatment inten-
sification after metformin first-line treat-
ment for T2DM in those with inadequate
diabetes control.'

Most guidelines recommend the use of
insulin alone or in combination with other
GLDs when persons with T2DM are unsta-
ble, with sign and symptoms of acute de-
compensation including dehydration, acute
weight loss, acute illness, very high glucose
levels, and presence of ketones. Basal insulin
should be preferred and it can be temporary.
Most insulin algorithms start with 10 units or
0.2 units/kg and titrate once or twice week-
ly at one-to-two units each time to achieve
a target fasting blood glucose between
3.9-and-7.2mmol/L (70-and-130mg/dL).}

Diabetic Foot Model of Care 2021: T2DM
In 2021 the HSE published its Diabetic Foot
Model of Care*® document. The aim of dia-
betic foot screening and risk classification
is to establish the person’s risk of diabetic
foot ulceration. All persons with diabetes
are assigned a risk category and where ap-
propriate referred for ongoing foot screen-
ing, a foot assessment, and a clinical care
plan. The care plan ensures that all people
with diabetes receive annual or more fre-
quent foot screening, foot care education
and review according to their clinical needs
and in the most appropriate setting.'®

Exception: Those with very complicated
T2DM should have annual foot screening
and care provided by the endocrinologist
and their team.

Based on the findings of this screening
the person is categorised as being low-,
moderate- or high-risk of future diabetic
foot ulceration, or if known to have prior
foot ulceration will be categorised as being
in remission or categorised as active foot
disease, if foot ulceration is present or ac-
tive Charcot is suspected."

Complications of T2DM

Long-term complications of T2DM include
diabetic retinopathy, diabetic nephropa-
thy, diabetic neuropathy, and macrovascu-
lar problems.

Diabetic retinopathy is one of the most
common causes of blindness in the work-
ing age population in Ireland. Up to 10 per
cent of people with diabetes are at risk of
sight-threatening retinopathy. Diabetic
retinopathy may have no obvious symp-

TOPICS TO BE COVERED WITH PATIENT

« What is Diabetes
«» Eye and Foot Care
» Motivation Strategies
« Aims of Diabetes Care

« Dietary Management
« Behaviour modification
- Complications

« Why self-monitoring may be needed

KEY SELF-CARE ISSUES TO BE COVERED WITH PATIENT

= Medications: Uses and Side-Effects
« Hypoglycaemia

» Hyperglycaemia

« Sick-Days

= Self-Monitoring, if indicated
« Allowances, Entitlements

« Membership of Diabetes Ireland

ADDITIONAL ISSUES AS APPROPRIATE FOR SPECIFIC PATIENT

Lifestyle: smoking, alcohol, exercise,
weight control

Cardiovascular Status: Hypertension,
Hyperlipidaemia, Micro-albuminuria

Managing Insulin

Travel Advice

Encouraging Self-care

Discussion with Carers

Family Planning or Pre-Conception
Advice

= Employment, Insurance, Driving issues
+ New Symptoms:
Nocturia: frequency
Dry mouth
Chest pain: Sensation, Dyspepsia
Visual disturbance
Foot problems

Impotence

TABLE 4: Structured education programme tailored to the patient’s individual needs'®

People who have newly diagnosed
type 2 diabetes

People who have type 2 diabetes and are at
low risk of diabetic foot disease

People who have newly diagnosed
type 1 diabetes

People who have type 1 diabetes at low risk
of diabetic foot disease

All people with diabetes who are at moderate
or high risk of diabetic foot disease

All people with diabetes who are in remission
from diabetic foot disease

All people with diabetes who have
active foot disease

TABLE 5: Diabetic foot screening categories

WHO IS RESPONSIBLE FOR DIABETIC FOOT SCREENING?

General Practitioner or Practice Nurse

General Practitioner or Practice Nurse

Secondary Care Endocrinology Team

Secondary Care Endocrinology Team

Foot Protection Team Podiatrists

Foot Protection Team Podiatrists

Multidisciplinary Foot Team Podiatrists

DIABETIC FOOT SCREENING PROCESS: SCREENING INCLUDES:**

<  MEDICAL HISTORY
HISTORY OF CHARCOT FOOT
HISTORY OF FOOT SURGERY

HISTORY OF PREVIOUS FOOT ULCER OR AMPUTATION (ON EITHER FOOT)
PRESENCE OR ABSENCE OF INTERMITTENT CLAUDICATION OR REST PAIN

KIDNEY FUNCTION

<  FOOT INSPECTION
INSPECTION OF SKIN AND NAILS

INSPECTION FOR STRUCTURAL FOOT DEFORMITY
INSPECTION OF ANY EXISTING FOOT WOUNDS

EXAMINATION OF FOOTWEAR

REVIEW OF ORTHOTIC DEVICES AND AIDS AND APPLIANCES.

©  PERIPHERAL SENSORY ASSESSMENT
VIBRATION PERCEPTION TESTING (128 HZ TUNING FORK)
CUTANEOUS PRESSURE PERCEPTION TESTING (SEMMES WEINSTEIN TEST:

10G MONOFILAMENT)

< PERIPHERAL VASCULAR ASSESSMENT:

PALPATION OF FOOT PULSES
TABLE 6: Diabetic foot screening process

toms in its early stages, but when caught
early, treatment is effective at reducing
or preventing damage to sight.'"” The na-
tional diabetic retinopathy screening pro-
gramme, Diabetic RetinaScreen, has been
providing free retinal screening to all dia-

betes patients in Ireland over the age of 12
years since 2013."® Since the programme’s
launch, prevalent, undiagnosed, and un-
treated diabetic retinopathy and maculop-
athy have been successfully identified and
referred for evidence-based treatments at

the programme’s seven treatment centres
before any significant visual symptoms
occur. Adding patients to the register to
be screened is easy, and can be done by a
patient’s GP, or allied health professionals
using the free phone number: 1800 454 555
or email info@diabeticretinascreen.ie. Full
screening information is available at www.
diabeticretinascreen.ie.

Diabetic nephropathy is a significant
cause of chronic kidney disease and end-
stage renal failure globally. If untreated,
diabetic nephropathy can lead to im-
paired kidney function, dialysis, and/
or kidney transplant. Diabetic nephrop-
athy is identified when eGFR is <60mL/
min/1.73m® and albuminuria >30mg/g
creatinine.*'* Annual assessment (at least)
with urine ACR, serum creatinine and
eGFR) is recommended.!®

Diabetic neuropathy is the most com-
mon complication associated with dia-
betes mellitus. Diabetes causes a broad
spectrum of neuropathic complications,
including peripheral, autonomic, proxi-
mal, and focal. Diabetic peripheral neu-
ropathy (DPN) is the most common form
of nerve damage, and it most often affects
the nerves to the hands and feet. DPN leads
to distressing and expensive clinical seque-
lae, such as foot ulceration, leg amputation,
and neuropathic pain. DPN is often diag-
nosed late when irreversible nerve injury
has occurred, and its first presentation may
be with a diabetic foot ulcer.! DPN may be
present at time of diagnosis in more than
10 per cent of patients and may affect up to
50 per cent of patients with long-standing
diabetes. In 50 per cent of cases, DPN may
be asymptomatic, but for 16-to-26 per cent
of patients with diabetes the neuropathy is
painful. Patients should be examined for
DPN from time of diagnosis.'

Macrovascular: T2DM can also affect the
large blood vessels, causing plaque to build
up, leading to a heart attack, stroke and pe-
ripheral vascular disease. Cardiovascular
disease (CVD) is the leading cause (~70 per
cent) of death in people with T2DM. People
with diabetes have a four-fold greater risk
for having a CVD event than people without
diabetes after controlling for traditional risk
factors for CVD, such as age, obesity, tobac-
co use, dyslipidaemia, and hypertension.'®

Prevention and patient education
Patient education and effective lifestyle
modifications including weight loss and
adoption of a healthy diet together with
increased physical activity are the cor-
nerstones for the prevention of type 2
diabetes mellitus. Emphasis must be
placed on promoting a healthier lifestyle
and finding solutions for increased ad-
herence and compliance, especially for
high-risk individuals.

Diabetes SMART is a new free interactive
online education course developed by Di-
abetes Ireland, for people diagnosed with
T2DM. The Diabetes SMART programme
contains six interactive modules, covering
topics that explain what diabetes is, under-
standing the key medical information, such
as blood glucose levels, managing illness,
and providing tips on healthy eating, and
getting active. The programme was devel-
oped by diabetes healthcare professionals,
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and the resource will give people with T2DM the knowledge
and accessible tools to learn how to manage their condition
and protect their future health.!

The HSE also provides a number of free educational re-
sources and support courses to diabetes patients, both
online and in person. See www.hse.ie/services/diabe-
tes-support-courses/diabetes-support-courses.html  for
more information.

Outlook

While there is still no cure for T2DM, several drugs are in
the developmental stages. Perhaps, the most anticipated
is the glucagon-like peptide-1 (GLP-1) receptor agonists,
which induce insulin production while also suppressing
the secretion of glucagon.’

Imeglimin, a drug being developed by the French com-
pany Poxel, has shown great promise in a phase 3 clinical
trial in Japan. Damage to the mitochondria, the struc-
tures that generate energy within cells, plays a key role
in the progression of metabolic diseases, and Imeglimin

doctorCPD.ie p

Free independent CPD for Irish doctors by Irish doctors

Latest module

¢

Cholesterol and
hypercholesterolaemia

This CPD module gives a
comprehensive expert overview
of the latest treatment strategies
for hypercholesterolaemia

Authors: Dr Daniel Delaney, Registrar in
Cardiology; and Prof David Burke, Consultant
Cardiologist and Director of Cardiology, Cardiology
Department, Beacon Hospital, Dublin

Successful completion of this module
will earn you 2 CPD credits

Visit www.medilearning.ie/doctorcpd

Free CPD - now accessible on android, iPhone and tablet

protects mitochondria from damage. With this unique
method of action, imeglimin has the potential to treat
T2DM by acting in three organs at once: The pancreas, the
liver, and the muscles to reduce blood glucose levels.'

Adjustments to dietary nutrient composition, insu-
lin-secreting cell implants, bariatric surgery, and agents
primarily designed to suppress appetite and reduce adi-
posity, will also greatly contribute to the future manage-
ment of T2DM.
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