CLINICAL GUIDELINE

Diabetes, Prevention and
Management of Associated
Complications
A guideline is intended to assist healthcare professionals in the choice of disease-specific treatments.
Clinical judgement should be exercised on the applicability of any guideline, influenced by individual patient
characteristics. Clinicians should be mindful of the potential for harmful polypharmacy and increased
susceptibility to adverse drug reactions in patients with multiple morbidities or frailty.
If, after discussion with the patient or carer, there are good reasons for not following a guideline, it is good
practice to record these and communicate them to others involved in the care of the patient.
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RETINAL COMPLICATIONS

All patients should have their eyes examined at least annually for detection of diabetic
retinopathy. Diabetic retinopathy is the commonest cause of blindness in the 30-65 age
group in the UK at the present time. Development or progression of retinopathy can be
prevented by good glycaemic control, management of hypertension and avoidance of
smoking.
•

It is reasonable to aim for a target HbA1c of < 63mmol/mol) and blood pressure
<130/80 mmHg to limit development and progression of microvascular complications,
including retinopathy. Laser treatment is indicated for proliferative diabetic retinopathy
and maculopathy. It is more likely to be effective if applied at an early stage when the
patient is more likely to be asymptomatic; therefore screening for retinopathy is vital.

•

Laser therapy is not always effective in all patients.

•

Retinopathy may be present in up to a third of newly diagnosed type 2 diabetic
patients.

•

Some degree of retinopathy will also be present in the majority of patients who have
had diabetes for more than 20 years and a significant number, particularly if poorly
controlled, will develop retinopathy at an earlier stage.

Screening within the former GGHB area is currently performed in accordance with SIGN
guidelines and the NHSQiS recommendations. In practice, this means annual nonmydriatic fundus photography with mydriatic fundus photography if initial photographs are
unsatisfactory. If the latter are unhelpful then slit-lamp biomicroscopy is undertaken by
optometrists (opticians). Referral to an ophthalmology clinic is undertaken for slit-lamp
biomicroscopy. Retinal cameras are located at Glasgow Royal Infirmary and Gartnavel
General Hospital in north Glasgow and at the Victoria Infirmary and the Southern General
sites in south Glasgow. The screening service in Glasgow also has one van with a retinal
camera which provides a service to outlying areas.
In the former Argyll and Clyde area there are retinal cameras at Paisley RAH and
Inverclyde Royal infirmary as well as a mobile van service for north of the River Clyde.
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MANAGEMENT OF THE DIABETIC FOOT

SCREENING OF THE DIABETIC FOOT
People with diabetes should be screened to assess their risk of developing a foot ulcer
(SIGN 116) The automatic risk calculation tool on SCI-Diabetes should be used.
The results of screening should be logged electronically on SCI-Diabetes. This allows
accurate risk stratification and advice on referral / future management (see figure on page
4). Foot screening should include vascular, neurological, foot structure and categorisation
of risk.
Foot care education is recommended as part of a multidisciplinary approach in all patients
with diabetes.
VASCULAR ASSESSMENT
Look for signs or symptoms of:
•
•
•
•
•
•

Rest pain;
Claudication (can be absent due to neuropathy);
Thin shiny skin without hair growth;
Atrophy of subcutaneous tissue;
Dusky red appearance or cyanotic blue;
Acute ischaemia – pale foot often with purple mottling.

Check pulses:
•
•
•
•

Dorsalis Pedis;
Posterior Tibial;
Record previous amputation(s);
Record previous vascular interventions.

If there is evidence of significant vascular obstruction (e.g. rest pain, acute ischaemia or
gangrene) there should be an urgent referral to specialist vascular services. In some
hospitals this would be undertaken following referral to the local general surgeons.
NEUROLOGICAL ASSESSMENT
• Test ten set points on the feet using a 10g Monofilament. Two or more absent areas
on each foot indicate neuropathy.
• Record evidence of painful neuropathy.
Other Risk Factors:
•
•
•

Document foot deformity.
Document evidence of significant callus.
Record current or previous ulceration.
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Once this data is recorded risk stratification and management advice is automatically
generated via SCI-Diabetes.
Low Risk
•
•
•
•
•

Self management.
Annual assessment.
Education.
Routine self care.
Access to podiatry if required.

Moderate Risk
•
•
•

Annual screening.
Education.
Regular routine podiatry.

High Risk
•

Regular review/treatment by Podiatrist.

Active Foot Disease
•

Rapid access to multidisciplinary foot team.

ACTIVE DIABETIC FOOT DISEASE
Patients with active diabetic foot disease should be referred to a multidisciplinary diabetic
foot care service.
Hot, Swollen, Red Foot
This is a diabetic emergency. Any patient with a hot, swollen, red foot needs urgent
assessment. The differential diagnosis includes charcot arthropathy & infection both of
which are emergencies.
(a) Charcot arthropathy: occurs in up to 10% of patients with neuropathy.
• Swelling, pain & temperature difference.
• Signs of gross deformity.
• Initial x-ray & inflammatory markers.
• Urgent immobilisation.
• Urgent referral to secondary care.
(b) Acute infection: urgent referral as detailed above.
Foot Ulceration
All diabetic patients presenting with foot ulceration should be referred to the diabetes
multidisciplinary clinic or specialist diabetes podiatrist urgent assessment of the following:
•
•

Wound History
Wound Management

Diabetic assessment tool;
Sharp debridement by specialist podiatrist,
Larvae therapy by specialist podiatrist;
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•

Mechanical Assessment

•

Vascular Assessment

•
•
•

Neurological Assessment
Metabolic Assessment
Infection Assessment

Immobilisation/pressure relief,
Review/referral by Orthotist;
Doppler/ankle brachial pressure,
Referral to vascular services;
10g monofilament;
Liaise with Diabetic Specialist Nurse;
Wound swabs/screen for MRSA/x-ray.

Foot Infections
Admit if clinical concern or sepsis diagnosed with 2 or more of the following:
•
•
•
•

Temp >38oC or <36oC;
Heart rate >90 bpm;
Resp rate >20 pm;
WCC <4 or >12.

If IV antibiotics are needed but otherwise suitable for discharge then consider Outpatient
Home Antibiotics (OPHAT) where available.
Antibiotic Therapy
Please refer to the NHS GGC Infection Control Guidelines (available on Staffnet).
Topical Antimicrobials
If clean wound present and no clinical signs of infection use an appropriate topical
antimicrobial dressing as per GGC Formulary (Inadine, Iodosorb).
*** Patients with severe infection and cellulitis need admitted as an emergency for
intravenous antibiotics and further assessment ***
Osteomyelitis
20% of patients with a neuropathic ulceration and 10% of patients with a neuro-ischaemic
ulceration will develop osteomyelitis. Look for the following clinical features:
•
•
•
•
•
•
•
•
•

Gross swelling of area/digit may take on ‘sausage’ appearance;
Probe to bone or exposed bone;
New pain in a neuropathic foot;
Previous osteomyelitis;
Unexplained wound healing;
X-ray diagnosis – radiological changes may take six weeks to develop therefore repeat
x-ray is often useful if the first x-ray has no changes;
Consider MRI if diagnostic doubt following repeat x-ray;
Immobilisation of the area;
Refer to multidisciplinary team/Diabetes Specialist Podiatrist.

Diabetic Painful Neuropathy (DPN)
Distal symmetrical polyneuropathy is the commonest type of diabetic neuropathy and
affects primarily the sensory and autonomic nerve fibres.
Point prevalence is
approximately 10%. Painful diabetic neuropathy is a distressing condition causing
burning, tingling or shooting pains usually in the feet and typically worse at night and
relieved by walking. Clinical signs of neuropathy may or may not be present on
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examination. Optimising glycaemic control with avoidance of swings in glucose control is
probably more important than the absolute level.
•

Consider other causes (e.g. B12 deficiency) and reduce alcohol consumption if
excessive.

•

Explain nature of condition and involve support from podiatrist/DSN.

•

No treatment will be expected to completely resolve pain.

•

Simple analgesia/NSAIDs are seldom effective and only of use if symptoms are very
mild.

•

The initial treatment is dependent on individual patient choice, dosing regimens, cost
and side effect profile

•

Start at the appropriate dose and increase as clinically indicated. Advise patient it may
take several weeks to see a response.

•

Combination therapy is often useful.

•

All treatments should be reviewed regularly and stopped if ineffective.

•

If above approach has not helped discuss with Consultant for consideration of other
treatments or pain clinic referral.

TREATMENT FOR PAINFUL NEUROPATHY
Please refer to the NHS GGCNeuropathic Pain Guidelines, available on StaffNet.
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RENAL COMPLICATIONS

•

Diabetic nephropathy is detected clinically by the presence of albuminuria (24h urine
albumin >300mg; first pass morning urine albumin/creatinine ratio >30mg/mmol) and is
a leading cause of end-stage renal failure.

•

The time course to diabetic nephropathy is usually 15-25 years following the onset of
diabetes. It may appear shorter in type 2 patients as diabetes may have been
undetected for several years.

•

Risk factors for the development of diabetic nephropathy include poor glycaemic
control, family history, hypertension, black race (type 2 DM), male sex, advancing age,
dyslipidaemia and smoking.

•

Early detection and effective treatment can slow progression of nephropathy, therefore
screening is vitally important.

•

The possibility of non-diabetic renal disease should be considered if atypical features
are present: rapid onset; absence of retinopathy; asymmetric kidneys on ultrasound
scanning; haematuria; drop in eGFR of >30% after initiation of ACE-I or ARB.

The natural course of diabetic renal disease may be summarised as follows.
Stage 1

Renal hyperperfusion and hypertrophy
Occurs at time of diagnosis of type 1 diabetes mellitus.
Serum creatinine and urine albumin excretion normal.

Stage 2

Asymptomatic
Lasts around 10 years. GFR increased.

Stage 3

Microalbuminuria
(Alb/Creat Ratio >2.5mg/mmol [male], >3.5mg/mmol[female]; 24h urine
albumin 30-300mg). Untreated, 80% will progress to overt nephropathy
(type 1). Serum creatinine typically normal although eGFR may be
reduced.

Stage 4

Albuminuria
(Alb/Creat Ratio >30mg/mmol). Dipstick positive proteinuria. Occurs
around 15-20 years after diagnosis of diabetes.
Untreated, eGFR
drops by around 10ml/min/year.

Stage 5

End-stage renal failure
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SCREENING
1. All patients with diabetes mellitus should have screening for microalbuminuria and
measurement of eGFR annually.
2. First pass morning urine should be sent in a clean (white top) universal container to
biochemistry for albumin/creatinine ratio.
3. An abnormal result should be confirmed as soon as possible with a second sample
along with MSSU to exclude concurrent infection.
4. Microalbuminuria in type 2 diabetes is also a marker for increased cardiovascular risk
SCREENING FOR DIABETES RENAL DISEASE
All diabetic patients
Annual Screen
Random urine sent for
Laboratory ACR

Test for microalbuminuria

ACR <2.5 (m)
<3.5 (f)
or
“spot” urinary albumin
<20mg/l

ACR 2.5-30 (m)
3.5-30 (f)
or
“spot” urinary albumin
20-200mg/l

ACR >30 (m and f)
or
“spot” urinary albumin
>200mg/l
= NEPHROPATHY

Continue annual
screen
Random urine sent for
laboratory ACR

Repeat x2 within 3
months on early
morning samples plus
send MSSU to exclude
infection

Refer to hospital
Diabetes Clinic

NO

ACR +ve in 2 out of 3
samples =
MICROALBUMINURIA

YES

Continue annual
screen
Random urine sent for
laboratory ACR

•

•
•

Ensure patient is on
- ACE-I (Type 1)
- ACE-I or ATRB (Type 2)
Aggressive CV risk reduction (see NHSGG Guidelines)
Reduce BP to lowest possible level
Maintain intensive glycaemic control
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Note: Formulary restriction to use of ATRBs: see hypertension prescribing guidelines
(available within the guidelines on the management of cardiovascular risk factors).
Individuals with diabetes and mild to moderate chronic kidney disease should be managed
in a setting that can provide appropriate investigation, monitoring and intensive clinical
management.
TREATMENT (WHEN MICROALBUMINURIA OR ALBUMINURIA CONFIRMED)
1. Apply aggressive blood pressure targets:
Type 1 diabetes <120/70 mm/Hg;
Type 2 diabetes <130/80 mm/Hg (lower if heavy proteinuria).
Reduce blood pressure to the lowest achievable level.
2. Start ACE-I if not already in use or contraindicated. Titrate to the maximum tolerated
dose. Consider angiotension receptor blocker (ARB) if ACE-I not tolerated or type 2
diabetes with late nephropathy (albuminuria).
(Remember the possibility of foetal loss and teratogenesis in females of child-bearing
age).
3. If BP target not achieved on maximum dose of ACE-I or ARB, add a calcium channel
blocker.
4. Maintain intensive glycaemic control.
5. Smoking cessation advice.
6. Introduce statin; and aspirin as per risk assessment explained in the NHS GGC
Antiplatelet Guidelines (available on Staffnet)
7. Dietary advice on salt intake and weight loss.
MANAGEMENT OF ANAEMIA
Patients with diabetes and chronic kidney disease stage 3 – 5 should have their
haemoglobin checked at least annually. Patients with symptomatic anaemia and a
haemoglobin <100g/L might benefit from an erythropoiesis stimulating agent (ESA) as long
as other causes of anaemia including iron deficiency have been excluded.

CRITERIA FOR REFERRAL TO RENAL CLINIC
1. Suspicion of non-diabetic renal disease:
• Microscopic or macroscopic haematuria;
• Rapid decline in eGFR;
• Rapid onset of proteinuria;
• Fall in eGFR of >30% after initiation of ACE-I or ARB;
• Asymmetric kidneys on ultrasound scanning;
• Clinical features of vasculitis or systemic disease e.g. rash, positive ANF;
• No diabetic retinopathy (progressive stage 3 CKD).
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2. Stage 4 or 5 CKD (eGFR <30ml/min).
3. Stage 3 CKD (eGFR 30-59ml/min) with progressive decline in eGFR.
4. Stage 3 CKD with other features e.g. microscopic haematuria, problematic
hypertension, electrolyte disturbance, acidosis.
5. Significant proteinuria (protein/creatinine ratio >45mg/mmol; ) or nephrotic syndrome.
If in doubt, discuss with local nephrologists.
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MALE ERECTILE DYSFUNCTION

Erectile dysfunction occurs in 30% of all diabetic men and affects 55% of those aged over
60 years. In diabetic men, risk factors include hypertension; smoking; vascular disease;
duration of diabetes and poor metabolic control. Drugs may also be responsible but it may
be difficult to distinguish the effect of the drug from the effect of the underlying reason for
which the drug is prescribed. A clear temporal relationship may help. Testosterone
deficiency and hyperprolactinaemia are rare causes. Psychological factors may also be
wholly or partly responsible.
HISTORY
(a) Clearly define the problem
(i)
Loss of libido – may point to psychological or endocrine cause
(ii)
Failure of erection
(iii)
Failure of ejaculation
(iv)
Premature ejaculation
(v)
Other painful conditions of the penis e.g. balanitis, phimosis or Peyronie’s
disease.
(b) Differentiate between psychological and organic cause.
PSYCHOGENIC

Was the onset rapid?
Is there an inconsistent
time/partner?

(c)

ORGANIC

response

varying

with

Was the onset gradual?
Is lack of response consistent?

Are morning/nocturnal erections still present?

Have morning/nocturnal erections
stopped?

Is response to self stimulation still present?

Is there no response to self
stimulation?

Has the patient had an important life event?

Does the patient have an
underlying
medical
condition
which may be contributing?

A yes response to most questions suggests
and underlying psychological cause

A yes response to most questions
suggests a primary organic cause

How important is the problem and what are the patient’s expectations of treatment?

EXAMINATION
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Look for secondary sexual characteristics, gynaecomastia, peripheral vascular disease,
peripheral neuropathy and the appearance of the external genitalia.
INVESTIGATION
Testosterone, FSH, LH, prolactin.
MANAGEMENT
The initial investigation and management of patients with erectile dysfunction can be
carried out in Primary Care. Patients who fail to respond to one PDE5 blocker at full
dosage should be referred to secondary care for consideration of alternative therapies.
Referral to the appropriate specialist will depend upon the particular service which is
available locally. Patients considered to have a psychological cause for their erectile
dysfunction could be referred to a clinical psychologist if such a service is available.
General measures:
•
Stop smoking;
•
Improve glycaemic control;
•
Reduce alcohol intake;
•
Withdraw causative drugs where possible.
Pharmacological treatment:
•
Oral preparations; PDE5 blockers e.g. sildenafil, tadalafil and vardenafil;
•
Apomorphine; (this is an off label use of this medication)
•
Intra-cavernosal injection of vasoactive drugs e.g. alprostadil;
•
Intra-urethral agents e.g. alprostadil.
•
Vacuum devices and surgical treatment
Some vacuum devices are available on prescription or may be available from the local
urologist.
Hypogonadism
Hypogonadism is not uncommon in male patients with diabetes. The finding of a
testosterone concentration which is below the normal laboratory range however does not
always signify clinically important hypogonadism. The flow chart below should guide the
initial investigation of the diabetic male in whom hypogonadism is suspected.
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Diabetic patient presents with 2 or more of the following
• Loss of libido
• Lack of response to PDE-5 inhibitors
• Unexplained anaemia
• Premature osteoporosis
• Non-specific symptoms – fatigue, low mood, poor
concentration, reduced muscle mass, reduced well-being
Past medical history & physical examination
Measure serum testosterone (T) levels between 7-11am

T >12nmol/l

T ≤12nmol/l

Consider alternative
diagnoses

T >12nmol/L,
normal Prolactin
and FSH/LH

Repeat T level
Measure FSH,LH & Prolactin

T 8-12nmol/L
normal Prolactin
and FSH/LH

Repeat tests
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T 8-12nmol/L, and
Prolactin or abnormal
FSH/LH

T <8nmol/L

HYPOGONADISM
Refer to endocrine clinic

