


9.4 Recommendations for the
management of arrhythmias in patients
with diabetes mellitus

Management of arrhythmias in patients with diabetes 
mellitus

Recommendations Class a Level b Ref. C

Screening for AF should be 
considered since it is common in 
patients with DM and increases 
morbidity and mortality. 

IIa C -

Oral anticoagulation with VKAs 
or a NOAC (e.g. dabigatran, 
rivaroxaban or apixaban) is 
recommended in DM patients 
with AF (paroxysmal and 
persistent) if not contraindicated. 

I A
439, 440, 
442, 443, 
445–447

Assessment of the risk of 
bleeding (i.e. HAS-BLED score) 
should be considered when 
prescribing antithrombotic 
therapy in patients with AF 
and DM.

IIa C -

Screening for risk factors for 
sudden cardiac death should be 
considered in patients with DM.

IIa C -

brillators are recommended for 
patients with DM and ischaemic 
cardiomyopathy with LVEF 
<35% and those resuscitated 
from ventricular fibrillation or
sustained ventricular
tachycardia.

I A 459

Beta-blockers are recommended 
for DM patients with heart failure 
and after acute MI to prevent 
sudden cardiac death.

I A

391, 
401–403, 
405, 406, 
449, 450

AF ¼ atrial fibrillation; DM ¼ diabetes mellitus; EF ¼ ejection fraction; LV ¼ left
ventricular; NOAC ¼ new oral anticoagulants; VKA ¼ vitamin K antagonist.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting levels of evidence.

10. Peripheral- and
cerebrovascular disease
The definition of PAD used by the current ESC Guidelines includes
atherosclerotic lesions in the extracranial carotid and vertebral,
upper and lower extremity, mesenteric and renal arteries.475 The
same definition will be used in the present document. Although ab-
dominal aortic aneurysm is frequent in patients with DM, it is not
included in thecurrentPADdefinition. Moreover, diagnosis andman-
agement of abdominal aortic aneurysm are carried out independent
of the presence or absence of DM.

10.1 Peripheral artery disease
Diabetes mellitus is a risk factor for the development of atheroscler-
osis at any vascular site, but particularly for lower extremity artery
disease (LEAD), for which it increases risk two- to four-fold and
forcarotid arterydisease. In LEAD, cigarette smoking,DM andhyper-
tension are important risk factors. Although the association of DM
with LEAD is inconsistent on multivariable analysis, it appears that
the duration and severity of DM particularly influence the risk of gan-
grene and ulceration.476,477 In population studies, the presence of
carotid artery stenosis was associated with DM and other classical
risk factors, irrespective of age.478 –480 DM is present in a significant
proportion of patients with multi-site atherosclerosis, who have a
worse prognosis than those with a single disease location.481,482

Patients with DM should undergo comprehensive screening for the
presence of PAD at different vascular sites. Medical history and phys-
ical examination (Tables 11 and 12) are the cornerstones of diagnos-
tic workup and should include a review of the different vascular beds
and their specific symptoms,475 although many patients remain
asymptomatic. Further diagnostic evaluation and treatment should
be applied according to the ESC Guidelines on PAD.475 Briefly, in
all DM patients, clinical screening to detect PAD should be per-
formed annually and beneficial lifestyle changes encouraged.483 All
patients with PAD should receive adequate lipid-lowering, antihyper-
tensive and antiplatelet treatment,125,274,484,485 with optimal gly-
caemic control.154,291,486

10.2 Lower extremity artery disease
Vascular obstructions are often located distally in patients with DM
and typical lesions occur in the popliteal artery or in the vessels of
the lower leg. In a cohort of 6880 patients over 65 years, one in
five patients had LEAD, though only 10% were symptomatic.487

The incidence and prevalence of LEAD increase with age and

Table 11 History relevant to peripheral artery
disease475

- Family history of CVD.

- Symptoms suggesting angina.

- Any walking impairment, e.g. fatigue, aching, cramping, or pain with 
 localization to buttock, thigh, calf, or foot, particularly when 
 symptoms are quickly relieved at rest. 

- Any pain at rest localized to the lower legs or feet and its association 
 with the upright or recumbent positions.

- Any poorly healing wounds of the extremities. 

- Exertional pain in the upper extremities particularly if associated 
 with dizziness or vertigo.

- Any transitory neurological symptom.

- History of abrupt onset hypertension, resistant hypertension (which 
 may result from renal artery stenosis) or renal failure. 

- Unusual or post-prandial abdominal pain particularly if related to 
 eating and associated with weight loss. 

- Erectile dysfunction.

CVD ¼ cardiovascular disease.
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duration of DM. The National Health and Nutrition Examination
Survey (NHANES II) determined pulse amplitudes in adults and
diminished or absent pulsation of the dorsalis pedis artery was
found in 16% of adults with DM aged 35–54 years and in 24% of
those aged 55–74 years.488 In many older patients, LEAD is already
present at the time of diagnosis of DM. Progression of LEAD may
result in foot ulceration, gangrene and ultimate amputation of part
of the affected extremity. DM accounts for approximately 50% of
all non-traumatic amputations in the United States and a second am-
putation is common. Mortality is increased in patients with LEAD and
three-year survival after an amputation is less than 50%.485 Early diag-
nosis of LEAD in patients with DM is important for the prevention of
progression of LEAD, as well as for prediction of the overall cardiovas-
cular risk.

Diagnosis. Symptoms suggestive of claudication are walking im-
pairment, e.g. fatigue, aching, cramping, or pain with localization to
buttock, thigh, calf, or foot, particularly when symptoms are quickly
relieved at rest. Palpation of pulses and visual inspection of the feet
are essential. Dependent rubor, pallor when the foot is elevated,
delayed hyperaemia when the foot is lowered, absence of hair
growth and dystrophic toenails are signs of limb ischaemia. An object-
ive measure of LEAD is the ABI, calculated by dividing the systolic
blood pressure at the posterior tibial or dorsalis pedal level with
the brachial systolic blood pressure. An index of ,0.9 is suggestive
of LEAD, particularly in the presence of symptoms or clinical findings
such as bruits or absent pulses. An ABI ,0.8 indicates PAD, regard-
less of symptoms. Sensitivity of ABI measurement may be increased
after exercise. Post-exercise ABI may identify significant LEAD, even
in people with a normal resting ABI.489 An ABI .1.40 indicates
poorly compressible vessels as a result of stiff arterial walls (medial
calcinosis) that can impede the correct estimation of pressure in
the artery, even in severe ischaemia of the extremities.

Primary and secondary prevention of LEAD in patients with DM
consists of lifestyle changes (addressing obesity, smoking and lack of
exercise) andcontrolof risk factors, includinghyperglycaemia, hyper-
lipidaemia and hypertension.

Treatment. In a systematic review of RCTs of exercise pro-
grammes in symptomatic claudication, supervised exercise therapy
was effective in increasing walking time, compared with standard
care.490 Combination therapy including drugs and exercise is often
used. Although several drugs such as cilostazol, naftidrofuryl and pen-
toxifylline increase walking distance in patients with intermittent clau-
dication, their role remains uncertain. In addition, statin therapy has
been reported to be of benefit by increasing walking distance in
patients with PAD.475,491 If conservative therapy is unsuccessful, revas-
cularization shouldbe considered. In caseof disabling claudicationwith
culprit lesions locatedataorta/iliacarteries, revascularizationshouldbe
the first choice, alongwithmanagementof risk factors.475 Analgorithm
for the treatment of intermittent claudication is shown in Figure 8.

Critical limb ischaemia (CLI) is defined by the presence of is-
chaemic pain at rest and ischaemic lesions or gangrene attributable
to arterial occlusive disease that is chronic and distinguishable from
acute limb ischaemia. An algorithm for the management of CLI is pro-
vided in Figure 9.

Table 12 Physical examination relevant to peripheral
artery disease475

- Measurement of blood pressure in both arms and notation of  
 asymmetry between the arms.

- Auscultation and palpation of the carotid and cervical areas. 

- Palpation of the pulses at the upper extremities and if necessary, 
 performance of Allen’s test. The hands must be carefully inspected. 

- Abdominal palpation and auscultation at different levels including the 
 

- Auscultation of the femoral arteries.

- Palpation of the femoral, popliteal, dorsalis pedis, and posterior tibial 
 arteries. 

- Inspection of the feet for colour, temperature, integrity of the skin.  
 Recording of the presence of ulcerations.

- 
 skin changes, should be noted.

- ABI, calculated by dividing the systolic blood pressure at the tibial or 
 dorsalis pedal level with the brachial pressure.  An index of <0.9 is  
 suggestive of LEAD.

ABI ¼ ankle-brachial index; LEAD ¼ lower extremity artery disease.

Management of intermittent claudication

Conservative therapy
(Risk factors control, exercise training, 

pharmacotherapy 3–6 months)

Follow up:
  • Symptoms
  • CV risk control

Favourable results No favourable results

Image lesions

Yes No

Endovascular therapy
feasible?

Endovascular therapy

Bypass surgery

Figure 8 Algorithm for treatment of intermittent claudication
(from Tendera et al.475 with permission). CV ¼ cardiovascular.
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Importantly, beta-blockers are not contra-indicated in patients
with LEAD and DM. A meta-analysis of 11 RCTs found that beta-
blockers do not adversely affect walking capacity or symptoms of
intermittent claudication in patients with mild-to-moderate PAD.492

At 32-month follow-up of 490 patients with PAD and prior MI, beta-
blockers caused a 53% significant and independent decrease in new
coronary events.493

Comprehensive management requires multidisciplinary care to
control atherosclerotic risk factors, provision of revascularization
where possible, optimization of wound care, wearing of appropriate
shoes, treatment of infection and rehabilitation.475 The cornerstone
of management is arterial reconstruction and limb salvage, which
should be attempted without delay in all patients with critical limb is-
chaemia (CLI) when technically possible. The screening for—or as-
sessment of—coronary or cerebrovascular diseases should not
delay management of patients with CLI if clinically stable. Medical
baseline therapy, including platelet inhibitors and statins, should
be initiated according to principles outlined elsewhere in this
document.475,494,495

The choice of revascularization strategy depends primarily on
the anatomy of the arterial lesion. Outcomes of endovascular iliac
artery repair in DM have been reported as similar to or worse
than those without DM, and long-term patency is lower.496 Long-
term patency rates of intravascular interventions in the tibio-
peroneal region are low in patients with and without DM, but
may be sufficient in the short term to facilitate healing of foot
ulcers.496

The diabetic foot is a specific clinical entity that may involve
neuropathy, trauma, arterial disease, infection and inflammation,
often in combination. The serious consequences are ulceration,
gangrene and high rates of amputation. Typically, in DM patients,
LEAD is diffuse and particularly severe in distal vessels. When
arterial disease is suspected, clinical examination of pulses with
measurement of ABI is indicated to assess ischaemia. When, due
to a heavily calcified arterial wall, the ABI is inconclusive, toe pres-
sure, distal Doppler waveform analyses, or transcutaneous oxygen
can assess the arterial status. When ischaemia is present, imaging
should be performed to plan revascularization, which should be

Management of critical limb ischaemia

Urgent revascularization

Rest pain

Feasible

Endovascular revascularization

Non-invasive assessment
of haemodynamic result

Favourable

Control CVD risk factors,
debridement, shoe adaptation
(removal of weight bearing stress
to lesion), surveillance

Control CVD risk factors,
pain control (morphine)
wound care

Amputation
rehabilitation

Failure

Prostaglandins, consider gene or stem cell
therapy + spinal cord stimulation and consider
inclusion in gene/stem cell therapy trial

Unfavourable

Technical failure, endovascular
revascularization unsuitable re-do procedure

(endovascular or surgical)

Surgical revascularization

Unfeasible

Pain control (morphine)

Ischaemic lesion, gangrene

Pain control (morphine), wound care,
treatment of infection (antibiotics)

Figure 9 Algorithm for the management of critical limb ischaemia (from Tendera et al.475 with permission). CVD ¼ cardiovascular disease.
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applied by the same criteria as for CLI. It is important to have direct
flow to the foot to improve healing of ulcerations. Sufficient ampu-
tation is necessary in order to achieve adequate perfusion which, in
combination with revascularization, will contain the ischaemic, in-
flammatory and infective process.

Follow-up should include patient education, smoking cessa-
tion, protective shoes, periodic foot care and reconstruc-
tive foot surgery as needed. The management of risk factors
including glycaemic control and revascularization surveillance
are mandatory.497

10.3 Carotid artery disease
Cerebrovascular disease is one of the leading causes of morbidity and
mortality in Europe. DM is an independent risk factor for ischaemic
stroke with an incidence 2.5–3.5 times higher than in people
without DM.498,499 In this document, the discussion of stroke and
transient ischaemic attack (TIA) prevention will be limited to the
aspects related to carotid artery disease. It should be noted that
only about 20% of all ischaemic strokes can be causally related to
carotid artery stenosis.500 Although the presence of DM increases
the likelihood of carotid artery disease, its presence does not
change the general diagnostic and therapeutic approach.

Diagnosis. Carotid bruits are common in patients with carotid
artery stenosis, although many remain asymptomatic regardless of
lesion severity. Although the spectrum of symptoms is wide, only
those who have suffered a stroke or TIA within the past six months
are regarded as symptomatic.501,502 In this group of patients, the
probability of recurrent stroke or TIA is high,503 therefore urgent
imaging of the brain and supra-aortic vessels is mandatory in patients
presenting with TIA or stroke. Duplex ultrasonography, computed
tomography angiography and magnetic resonance imaging are indi-
cated to evaluate carotid artery stenosis.

Treatment. Management depends on symptoms, severity of
the lesion, prognosis for 5-year survival and the outcome of
revascularization procedures. A management algorithm is shown in
Figure 10.

Whilst carotid endarterectomy seems to offer a clear advantage
over conservative treatment in patients with symptomatic carotid
artery disease, the role of revascularization in asymptomatic patients
remains less clear.475 It needs to be emphasized that most data in
patients with no symptoms were collected before statins and antipla-
telet agents became standard therapy. On the other hand, the results
of both endarterectomy and carotid stenting have improved over
time and the role of revascularization in this cohort needs to be
reassessed.

Management of carotid artery disease

Recent (<6 months) symptoms of stroke/TIA?

Imaging of carotid artery
disease, Duplex ultrasound,

CTA and/or MRA

No

No Yes

Yes

Carotid artery
stenosis
60–99%

Life expectancy >5 years?
Favourable anatomy

Carotid artery
stenosis
<60%

Revascularization
should be considereda

(+ BMT)

BMT

Carotid artery
occluded or

nearly occluded

BMT

Carotid artery
stenosis
50–69%

Carotid artery
stenosis
<50%

Carotid artery
stenosis
70–99%

Revascularization
should be consideredb

+ BMT

BMT Revascularization
is recommendedb

+ BMT

Imaging of carotid artery
disease, Duplex ultrasound,

CTA and/or MRA

aThe management of symptomatic carotid artery disease should be decided as 
soon as possible (<14 days after onset of symptoms).
bAfter multidisciplinary discussion including neurologists.

Figure 10 Algorithm for the management of extra cranial carotid artery disease (from Tendera et al.,475 with permission).
BMT ¼ best medical therapy; CTA ¼ computed tomography angiography; MRA ¼ magnetic resonance angiography; TIA ¼ transient ischaemic
attack.
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10.4 Gaps in knowledge
† In comparison with aspirin and clopidogrel, the efficacy of new

antiplatelet drugs in patients with DM and PAD is not well known.
† There is aneed forcomparisonsof endovascular and surgical inter-

ventions in different subsets of patients with DM and concomitant
carotid or lower extremity artery disease.

10.5 Recommendations for management
of peripheral artery disease in diabetes

Management of peripheral artery disease in diabetes

Recommendations Class a Level b Ref. C

It is recommended that patients 
with DM have annual screening 
to detect PAD and measurement 
of the ABI to detect LEAD.

I C -

It is recommended that all 
patients with PAD and diabetes 
who smoke are advised to stop 
smoking.

I B 483

It is recommended that patients 
with PAD and DM have LDL-C 
lowered to <1.8 mmol/L 
(<70 mg/dL) or by ≥50% when the 
target level cannot be reached. 

I A 125

It is recommended that patients 
with PAD and DM have their 
blood pressure controlled to 
<140/85 mm Hg.

I C -

Antiplatelet therapy is 
recommended in all patients 
with symptomatic PAD and DM 
without contraindications.

I A 274

ABI ¼ ankle-brachial index; DM ¼ diabetes mellitus; LDL-C ¼ low-density lipoprotein
cholesterol; LEAD ¼ lower extremity artery disease; PAD ¼ peripheral artery disease.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting levels of evidence.

11. Microvascular disease in the
eyes and kidneys
Diabetes mellitus is an important risk factor forboth renal andcardio-
vascular outcomes and renal impairment—in the form of elevated
urinary albumin excretion and/or impaired GFR—is itself an inde-
pendent predictor of cardiovascular outcomes.161,504,505 Urinary
albumin excretion and loss of glomerular filtration rate (GFR) are
to some extent beneficially modifiable by interventions that lower
blood glucose and blood pressure.

Retinopathy is the most frequent microvascular complication in
DM. Although the incidence has declined slowly following the imple-
mentation of intensive treatment regimens, vision-threatening prolif-
erative retinopathy affects 50% of people with T1DM and 29% with
T2DM develop vision-threatening macular oedema.506– 508 Rapidly
progressive retinopathy indicates increased cardiovascular risk and
the combination of retinopathy and nephropathy predicts excess

cardiovascular morbidity and mortality. In T2DM, advanced retinop-
athy more than doubles the risk of cardiovascular outcomes.509

11.1 Pathophysiology of microvascular
disease
Renal neuropathic and ocular microvascular complications share
some pathophysiological mechanisms that also affect the macrovas-
cular endothelium. Chronic hyperglycaemia induces biochemical ab-
normalities causing protein glycation and overproduction of ROS,
leading to vascular damage and responsive activation of tissue-
specific growth/repair systems.510 The phenotypic characteristics
of microvascular damage in DM are progressive vascular occlusion
and increased vascular permeability. In the retina, progressive vascu-
lar occlusion promotes aberrant responsive neovascularization,
causing proliferative retinopathy as an advanced complication. At
any stage of progressive vasoregression, increased vascular perme-
ability causes retinal thickening, which is clinically significant when
affecting the central macula.

In the kidney, endothelial dysfunction and increased vascular per-
meability are clinically represented by microalbuminuria, and vascu-
larocclusion corresponds to a progressive decline in renal function as
measured by GFR.

11.2 Treatment and treatment targets
Lifestyle intervention. Thereareno trials proving that lifestyle inter-
ventions alone have an effect on the prevention of nephropathy,
neuropathy or retinopathy.

Glycaemic control. (see section 6.2.1) As primary intervention,
strict glycaemic control prevents both microvascular and cardiovascu-
lar outcomes with a long-term beneficial effect, both in T1DMand
T2DM.151,152,154,155 In secondary prevention, strict glycaemic control
prevents progression of renal impairment in both groups.160,511

Retinopathy. The recommended target for HbA1c in both T1DM
and T2DM is ,7% (,53 mmol/mol).152,512 – 514 Beyond a certain
level of retinal damage, euglycaemia no longer provides a benefit
againstprogressionof retinopathy. ForT1DM, this levelofdamage ispre-
cisely defined (i.e. moderate non-proliferative diabetic retinopathy),
while in T2DM the point of no return is unknown.515 In T1DM, transient
worsening of retinopathy due to euglycaemic re-entry (i.e. intensified
insulin therapy after a prolonged period of insufficient glucose control)
is outweighed by the long-term benefit of good glycaemic control.515

In contrast, in T2DM, a similar deterioration is not a consistent feature
of improved glycaemic control. Progressing retinopathy benefits from
multifactorial treatment.156 For further details, see Section 7.1.

Blood pressure – nephropathy. As a primary intervention, inten-
sifiedbloodpressurecontrolusingRAASblockersprevents theonsetof
microalbuminuria in T2DM,191,193 but not in T1DM.516–518 As a sec-
ondary intervention, intensified blood pressure control using ACE-I
to block the RAAS slowed progression of kidney disease in T1DM
and reduced end-stage renal failure.519,520 A concomitant reduction in
cardiovascular events was not demonstrated in theseyoung patients, al-
though it should be expected, considering the renal effects of ACE-I. In
T2DM, high doses of ramipril prevented both renal and cardiovascular
events.521 ARBs reduced progression from microalbuminuria to pro-
teinuria and prevented renal events but not cardiovascular
death.522,523 The currently recommended blood pressure target is
,140/85 mm Hg but in patients with hypertension and nephropathy
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with overt proteinuria an even lower SBP (,130 mm Hg) may be con-
sidered if tolerated by the patient (see even Section 6.3.3).523

Blood pressure – retinopathy.Blood pressurecontrol has bene-
ficial effects on the progression of retinopathy. The recommended
threshold is ,140/85 mm Hg191,524 although other concomitant
conditions, such as nephropathy, may require more intensive blood
pressure control (systolic ,130 mm Hg). Lowering blood pressure
to this target does not adversely affect retinopathy. The DIabetic
REtinopathy Candesartan Trials (DIRECT) studies investigated the
effects of blood pressure-lowering with candesartan on the develop-
ment and progression of retinopathy. There was a non-significant
trend towards reduced progression of retinopathy, both in T1DM
and T2DM.524,525

Lipid-lowering and antiplatelet therapy – nephropathy.
Interventions on blood lipids and platelet aggregation have not
been documented as altering renal disease in DM. Fibrates and
PPARa agonists may reduce kidney function.526 In the FIELD study,
fenofibrate reduced albuminuria and slowed estimated glomerular
filtration rate (eGFR) loss over 5 years, despite initially and reversibly
increasing plasma creatinine in T2DM.527

Recently, statin-plus-ezetimibe treatment providedcardiovascular
protection in people with reduced kidney function including those
with DM.238

Lipid-lowering and antiplatelet therapy – retinopathy. There
are no clear target levels of lipids (cholesterol, triglycerides) for the
prevention or retardation of retinopathy. In T2DM, the FIELD study
reported that fenofibrate was associated with a reduction in require-
ment for laser therapy, althoughthiseffect appeared tobe independent
of effectson lipid levels. TheACCORDtrial tested theoutcomeof lipid
lowering, using combined statins and fenofibrate, on progression of
retinopathy. Progression was defined as a three-step increase of the
retinopathy level on to the Early Treatment of Diabetic Retinopathy
Study severity scale, assessed by fundus photography from baseline,
to the four-year study endpoint or pre-specified treatment events
(photocoagulation or vitrectomy). The OR for reduction in progres-
sion of retinopathy by lipid treatment was 0.60 (95% CI 0.42–0.86; P
, 0.0056). After 4 years the rates of progression of retinopathy
were 7.3% with intensive glycaemia treatment, against 10.4% with
standard therapy (adjusted OR 0.67; 95% CI 0.51–0.87; P ¼ 0.003).513

Patients with T2DM require antiplatelet agents for secondary pre-
vention of CVD. There is no specific contra-indication against the use
of aspirin or other antiplatelet agents, as they do not increase the in-
cidence of intravitreal haemorrhages.528 At doses given for second-
ary prevention of CVD, aspirin is unlikely to improve retinopathy
outcome. Erythropoietin treatment in patients with diabetic kidney
disease warrants close monitoring for retinopathy progression and
for cardiovascular risk.528,529

Vision-threatening retinopathy. Severe non-proliferative or
proliferative retinopathy or any level of DM-related macular oedema
should immediately be referred to an experienced ophthalmologist.
Vision-threatening proliferative retinopathy and macular oedema are
treated by laser photocoagulation.528,530 In selected cases of severe
non-proliferative DM-related retinopathy, laser photocoagulation
may also be indicated. Selected cases of macular oedema with sub-
foveal oedema and vision impairment ,20/40 may benefit from intra-
vitreal administrationof ranibizumab,an inhibitorofvascularendothelial
growth factor (VEGF). In four RCTs [Safety and Efficacyof Ranibizumab
in Diabetic Macular Edema Study (RESOLVE), Ranibizumab

monotherapyorcombinedwith laserversus lasermonotherapy fordia-
betic macular edema (RESTORE), Ranibizumab Injection in Subjects
With Clinically Significant Macular Edema (ME) With Center Involve-
mentSecondary toDiabetesMellitus (RIDE)andRanibizumab Injection
inSubjectsWithClinically SignificantMacularEdema(ME)WithCenter
Involvement Secondary to Diabetes Mellitus (RISE)], one to two years
of treatment with ranibizumab was more effective than sham or focal/
grid laser therapy in improving best corrected visual acuity and reducing
central retinal thickness in patients with visual impairment associated
with diabetic macular oedema.531–533

11.3 Gaps in knowledge
† The balance between the benefit to microvascular risk associated

with tightening of glycaemic control and the risk of adverse CV
outcomes is not understood.

11.4 Recommendations for management
of microvascular disease in diabetes

Management of microvascular disease in diabetes

Recommendations Class a Level b Ref. C

Screening for the presence 
of retinopathy should be 
considered on annual basis in 
patients with T2DM.

IIa B 530

Multifactorial therapy is 
recommended when retinopathy 
is progressing rapidly.

I B 156

An HbA1c <7% and a blood 
pressure <140/85 mmHg are 
recommended for primary 
prevention of retinopathy 
related to DM.

I A
152, 161, 
191, 512–
514, 524

Lipid lowering should be 
considered to reduce the 
progression of retinopathy, the 
need for laser treatment, and 
the need for vitrectomy.

IIa B 513

It is recommended that 
proliferative DM retinopathy 
is treated by pan retinal laser 
photocoagulation.

I A 530

Grid laser photocoagulation 
should be considered in 

oedema.

IIa B 532

Intravitreal anti-vascular endo-
thelial growth factor therapy 
should be considered in patients 
with vision impairment and 

oedema involving the fovea.

IIa B 531, 532

BP ¼ blood pressure; DM ¼ diabetes mellitus; HbA1c ¼ glycated haemoglobin
A1C; T2DM ¼ type 2 diabetes mellitus.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting levels of evidence.
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12. Patient-centred care

12.1 General aspects
The importance of multifactorial risk assessment and lifestyle man-
agement, including diet and exercise, in the prevention and treatment
of DM and CVD has been emphasized in earlier sections. However,
supporting patients in achieving and maintaining lifestyle changes on
an individualized basis, using defined therapeutic goals and strategies,
continues to be a substantial challenge. The intensive approach used
successfully in clinical trials to prevent and treat DM and CVD is dif-
ficult to replicate in practice. Once intensive intervention stops, posi-
tive changes in lifestyle and risk factors may end, although ongoing
booster sessions at intervals can maintain the effects.65

Effective strategies for supporting patients in achievingpositive life-
style changes and improving self-management can be recommended.
Patient-centred care is an approach that facilitates shared control and
decision-making between patient and provider; it emphasizes a focus
on the whole person and their experiences of illness within social
contexts, rather than a single disease or organ system, and it develops
a therapeutic alliance between patient and provider.534 Patient-
centred care fosters a multifactorial approach, working within the
context of patient priorities and goals, and allows for lifestyle
changes and treatments tobeadaptedand implementedwithincultural
beliefs and behaviours. Providers should take into account age, ethnic
and gender differences in DM and CVD, including lifestyle, disease
prevalence and presentation, response to treatment and outcomes.

Understanding the patient’s perspective and priorities enables
providers and patients to jointly develop realistic and acceptable
goals and programmes for behavioural change and self-management.
A Cochrane Collaboration systematic review of 11 clinical
trials (n ¼ 1532) concluded that group-based (≥6 participants),
patient-centred education resulted in clinically relevant, significant
improvements in glycaemic control, DM knowledge, triglyceride con-
centrations, blood pressure, medication reduction and self-
management for 12–14 months. Benefits for 2–4 years, including
decreased DM-related retinopathy, were apparent when group
classes were provided on an annual basis.535 Cognitive behavioural
strategies, including problem-solving, goal-setting, self-monitoring,
ongoing support and feedback/positive reinforcement in individual or
group-based sessions are effective in facilitatingbehavioural change, es-
pecially when multiple strategies are used.536–538 However, a system-
atic review of studies on increasing physical activity found the positive
effect of these strategies to be short-term (six months) and to decline
thereafter;538 this may simply indicate the need for subsequent booster
sessions beginning around six months. Similar patient-centred cogni-
tive educational strategies, along with simplification of dosing regimens
and increasing convenience, can be effective in improving medication
adherence.539–541 Research is still needed regarding the most effective
strategycombinationsandtheduration, intensityandtimingof sessions.

For patients with greater reluctance or resistance towards making
behavioural changes, motivational interviewing is patient-centred
counselling with the purpose of working through ambivalence and
fostering a patient-driven agenda. Motivational interviewing has been
effective in helping patients to decrease body mass index and systolic
blood pressure and increase physical activity and fruit and vegetable

consumption.542 Motivational interviewing techniques are often
adapted and incorporated within prevention programmes.537

Multifaceted strategies are most effectively delivered through
multidisciplinary teams. The International Diabetes Federation, Dia-
betes Roundtable and Global Partnership for Effective Diabetes
Management are advocates for multidisciplinary team care in DM,543

and such teams are essential components of successful disease-
management programmes for CVD.544 Nurse-led multidisciplinary pro-
grammes, including nurse case-management, have been effective in im-
proving multiple cardiovascular risk factors and adherence in patients
with CVD and DM within primary and secondary care.536,537,545,546

Patient-centred care emphasizes the person, their experiences,
priorities and goals in managing various conditions, and the partner-
ship between providers and patients. When this approach is used by a
multidisciplinary team with skills in cognitive behavioural strategies,
there will be increased success in supporting patients in achieving life-
style changes and effectively self-managing their conditions. It is also
important to recognise that single or limited interventions or ses-
sions on behavioural change are not sufficient to maintain lifestyle
changes and that ongoing support and booster sessions will be neces-
sary for sustained change.

12.2 Gaps in Knowledge
† Effects of patient-centred interventions on outcome measures, in-

cluding micro- and macrovascular complications, are not known.

12.3 Recommendations for
patient-centred care in diabetes

Patient-centred care in diabetes

Recommendations Class a Level b Ref. C

Patient-centred care is recom-
mended to facilitate shared 
control and decision-making 
within the context of patient 
priorities and goals.

I C -

Patient-centred cognitive beha- 
vioural strategies are recom-
mended to help patients achieve 
lifestyle changes and practise 
self-management.

I B
536–538, 

544

Patient-centred cognitive beha-
vioural strategies combined 

regimens should be considered 
to improve medication 
adherence.

IIa B 539–541

Multidisciplinary teams and 
nurse-led programmes should be 
considered to support lifestyle 
change and self-management.

IIa B
536, 537, 
544, 545

aClass of recommendation.
bLevel of evidence.
cReference(s) supporting levels of evidence.
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