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Introduction
Relevance to the CARPA STM
Diabetes is increasingly common throughout the world. The recent AUSDIAB
survey conducted in Australia found that 7.5% of adults over the age of 25
had diabetes and an additional 16.8% had impaired glucose tolerance.! The
prevalence of diabetes in Indigenous populations is even higher with rates
of 10 to 20% reported.2 In addition, Aboriginal and Torres Strait Islander
people with diabetes develop diabetes and its complications at least 20
years earlier than non-Indigenous people. Diabetic foot complications are
the commonest reason for hospital admissions.3 People with diabetes are
three to seven times more likely to have a non-traumatic amputation than
people without diabetes.4 The National Diabetes Strategy and Implementation
Plan has advocated a 50% reduction in amputations from diabetic gangrene as
a target for Australia.s

The NHMRC sponsored a National Evidence-Based Guideline for the
Management of Type 2 Diabetes Mellitus, Ildentification and Management of
Diabetic Foot Disease.® The guideline is written primarily for general
practitioners in recognition that medical management of type 2 diabetes in
predominantly carried out in general practice. In rural and remote areas it
is often Indigenous health workers and remote area nurses who are
responsible for delivering primary care services and will also find the
guideline useful. The guideline is summarised in this background paper.
Readers are encouraged to source the original document at the Diabetes
Australia web page.

Regional epidemiology

In Central Australia, during the six-year period 1992-97, there were 378
hospital separations of people with diabetes, and foot complications for
174 individuals.” The number of hospital separations with diabetic foot
complications tripled from 28 per year in 1992 to 90 per year in 1997, and
accounted for 11% of all admissions for diabetes in 1997. This equates to a
rate increase from 98 to 285 per 100 000 per year for hospital separations
with foot complications for people over 15 years of age.® Each year, two
thirds of these hospital separations are for people with repeated
admissions in the same year. Of the 613 diabetic foot complications, 7%
were amputations, 28% surgical debridements, 34% ulcers of the lower limb
and 28% were infections of the lower limb.

Aboriginal people with diabetes are over-represented in this group,
accounting for 90% of the hospital separations and 90% of the individuals
admitted with foot complications. As is seen in other populations males
were over-represented, accounting for 52% of separations. The cost of
hospitalisations with diabetic foot complications in 1997 was over half a
million dollars.’



Diabetes-related lower-limb amputation rates for Australia have been
reported using the National Hospital Morbidity Database.® The Northern
Territory rate was reported as 18.86 (95% ClI 15.53-22.19) per 100 000 total
population, or about 36 amputations per year. This compares to 2629 +/- 47
amputations in all of Australia per year or 13.97 (95% Cl111.98-15.87) per
100 000 total population. This data needs to be iInterpreted with caution
since it does not distinguish between multiple amputations in the same
individual, and it is generally accepted that diabetes is not consistently
recorded in hospital records.

In the Central Australian review of hospital separations with diabetic
foot complications mentioned above, the foot complications were
predominantly of the acute type (90%), amenable to early intervention.’

In the past, diabetic foot ulcers and infections often led to
amputation. Fortunately, at least 50% of these amputations can be prevented
with simple inexpensive measures that are readily implemented in rural and
remote locations by a variety of health professionals. Simple screening
techniques to identify those at risk of ulceration and amputation, targeted
education in basic self care of the feet and careful follow-up of these
high-risk patients with regular podiatry and protective footwear will
prevent most ulcers. Multidisciplinary management of active lesions will
prevent or limit the level of amputation.

The Darwin Hospital High Risk Foot Service has reduced major amputations
over three years by almost 50%, from 12 to six major amputations a year.®°

Key issues
The key issues in preventing amputations are:
1. How to identify those at risk
2. How to deliver services to protect feet
3. How to manage active foot lesions to minimise limb loss

How to identify people with diabetes who are at risk of ulceration and
amputation

(National Guidelines 1, 2, 3, 4, 5, 6, 7)

The National Guideline has adopted two tiers of risk for diabetic foot
problems.

“‘at risk’: people with neuropathy or
peripheral vascular disease or
foot deformity

“high risk”: people with foot deformity with
(neuropathy or peripheral vascular disease)
or previous ulcer
or previous amputation

Many factors in addition to neuropathy, vascular insufficiency and
deformity interact to result in diabetic foot ulcers. Shoe trauma (rubbing)
is frequently the pivotal triggering event that precedes ulceration or
amputation. Simple, careful, practical clinical assessment of the person
and their feet is the cornerstone to the identification and risk assessment
of diabetic foot problems. Detailed neurological examinations and vascular
assessments are not necessary to identify individuals at risk of ulceration
and amputation.



Peripheral neuropathy is common, with 12.3% present at diagnosis and 30%
after 12 years in a UK population, however, not everyone with peripheral
neuropathy is at high risk. Symptoms of pain or altered sensation, signs of
decreased vibration perception or absent ankle reflexes do not reliably
indicate increased risk of ulceration or amputation. It is important to
determine the extent of neuropathy. The 10 g monofilament is a simple,
inexpensive device that predicts ulceration with sensitivity of 90% and
specificity of 86%.* Failure to feel the monofilament at one non-callused
plantar site is predictive of future foot ulceration.

[Editor: Not all diabetic patients who develop ulcers or foot infections
have neuropathy detectable with the 10 g monofilament. This is said to be
“common” in at least one specialist diabetes practice in the Top End (pers.
comm. Dr Di Howard). This may be be because of different patterns of injury
and infection in the Aboriginal population compared to those in which the
monofilament test was validated. The CARPA editorial committee is concerned
that too much emphasis may be placed on the monofilament assessment at the
expense of full assessment of other aspects of diabetic feet.]

A history of claudication strongly suggests peripheral vascular disease
but the absence of claudication does not exclude 1ischaemia. Pain was
completely absent in 73.8% of 104 people with diabetes, peripheral vascular
disease and an ulcer.® The presence of palpable pedal pulses is a good
predictor of adequate circulation.*

[Editor: Local experience suggests that skin perfusion may be poor while
peripheral pulses are almost always present, even with advanced foot
disease. (opinion)]

The presence of ischaemia increases risk of amputation. It increases the
risk of a mid-foot or higher amputation 90 times.*® Previous ulceration
proved to be the highest risk factor for development of ulceration (RR
56.8, p = 0.00001).%*

Foot deformity — including hallux deformities, claw or hammer toes, bony
prominence and Charcot foot — in the presence of peripheral neuropathy with
loss of protective sensation was associated with twice the risk of
ulceration.*> The presence of callus (a diffuse hyperkeratotic area usually
related to a bony prominence) is highly predictive of ulceration in that
area (RR 11.0, ClI 2.8-43.2, p = 0.004).%*

Previous amputation increases the risk of ulceration and Tfurther
amputation.®'’

Interventions to protect high risk feet

(National Guidelines 3, 7, 8, 10)

Specific foot care education for people with diabetes improves knowledge
and may improve self-care behaviour. The systematic review by Mason et al.
recommended additional research to clarify this issue.® Inconsistent
interventions, major differences in populations studies, different
endpoints and short duration of follow-up makes the interpretation and
application of studies difficult.

The frequency of foot examinations in people with at-risk feet, but
without a current active problem, should be every three to six months
(consensus statement only).

Reducing plantar pressures is the basis of treating foot ulcers and
preventing ulcers. Plantar pressures may be reduced by 26% by removing
callus®*®, by 31% with padded socks®, orthotics®* and at least 29% with
running shoes.?



Regular podiatry review provides an opportunity to reinforce self-care
behaviours and early treatment in people with high-risk feet.® Podiatry in
combination with protective footwear resulted in a significant reduction in
amputations in a randomised controlled trial of people with high-risk
feet._*

Extra-deep footwear with custom made insoles reduces plantar pressures
by up to 50%.2 This type of footwear is recommended for people at greatest
risk (previous ulcer or amputation, deformity and peripheral neuropathy).

A history of an ulcer or amputation indicates life-long risk of
recurrent foot ulceration and amputation.

Management of active lesions

National Guideline 11: “People with diabetes who have foot ulcers or with
high risk feet should be cared for by a multi-disciplinary service which
should include at least a physician and podiatrist and have ready access to
a specialist nurse, orthotist and surgeon.’

Multidisciplinary teams in a number of centres have been successful at
reducing amputation rates by at least 50%.%-% A similar approach including a
simple recall system reduced hospital admissions, mostly for diabetic foot,
by 32% in one year in remote communities of the Torres Strait.?

In a study of 80 first amputees an ulcer preceded 84% of amputations,
although many different intermediate pathways were identified.® Careful
monitoring of a ulcer is essential as infection, ischaemia and poor wound
healing may lead to amputation.

In a prospective study of 189 Swedish men and women, at five years there
was a 49% recurrence of amputation with 85% of new amputations preceded by
an ulcer. Recurrence rates such as these highlight the need for lifelong
surveillance for people with ulcers or amputations.

A prospective study of Native Americans in a rural setting illustrates
the need for a systematic approach to service delivery.® After an initial
reduction in amputation rates of 28% with the introduction of screening for
high-risk feet and early treatment, the introduction of a comprehensive
management strategy reduced amputations by a Tfurther 48%. The strategy
included a specialised foot care team, consensus guidelines, standing
orders, flow charts, tracking/follow-up and evaluation of the program.

[Editor: The protocol emphasises early, aggressive use of antibiotics in
the management of diabetic foot infection/ulcer. This is supported by the
predominant role of infection in diabetic foot complications seen in the
NT.7*° Giving antibiotics 1is relatively easy to do but should not be
regarded as all that is needed. A search for the precipitating cause (e.g.
bad footwear) and relieving pressure and patient education are also needed.

Also note that cheap soft running shoes may be a good choice for many
remote diabetic patients. They can reduce planter pressures and protect
feet from injury.]

Summary of evidence from the National Evidence Based Guideline
for the Management of Type 2 Diabetes Mellitus

There is a direct relationship between glycaemic control and peripheral
neuropathy in people with diabetes.®* Results of randomised controlled
trials in type 1 and type 2 diabetes have shown that improvement in
glycaemic control is effective in reducing the risk of development and
progression of peripheral neuropathy.3



In addition, a healthy lifestyle iIncorporating good nutrition, regular
physical activity and no smoking will 1improve glycaemic control and
decrease the risk of developing peripheral vascular disease.

There is evidence from a systematic review of 20 prospective
observational trials that achieving the best possible glycaemic control in
people with type 2 diabetes will prevent or reduce the development of
peripheral neuropathy.* Several systematic reviews of studies of non-
randomised controlled trials also support the elements of the CARPA
guideline.18,35,36

Level 11 evidence from randomised controlled trials supports the use
of:¥

= Specific foot-care education for people at risk of foot problems

= Therapeutic footwear combined with podiatry in high-risk individuals

= Orthotics to reduce callous

Evidence from well-designed population-based studies or representative
cohort studies is accepted as level 11 evidence for risk factors and
diagnostic studies. Level 11 evidence is available for:
= Peripheral neuropathy as a risk for foot ulceration and amputation®
= Assessing for peripheral vascular disease by inquiring about symptoms
of intermittent claudication®

Level 111-2 evidence from comparative studies with concurrent controls and
allocation or non-randomised (cohort studies), case-control studies, or
interrupted time series with a control group is available for:%

< Footwear and padded socks to reduce plantar pressure

e Multidisciplinary teams and foot clinics

Evidence  from less—well-designed population-based studies or non
representative cohort studies or well-designed case-control studies is
accepted as level 111 evidence for risk factors and diagnhostic studies.
Level 111 evidence is available for:
< Regular assessment for PVD*
< Employing measures to reduce excessive foot pressures in people with
neuropathy and foot deformities®
< Using a monofilament to detect loss of protective sensation®
e Assessing for peripheral vascular disease by palpation of pedal
pulses#

Specialist diabetic foot-care team

All members of the primary health care team, including Aboriginal health
workers, can be trained to provide essential foot care services, screening,
education for high-risk feet, routine podiatry (including callus
debridement). Active problems, ulcers and infection, need to be managed in
consultation with an experienced medical practitioner and referred to a
Specialist Diabetic Foot-Care Team whenever possible. [Editor: If this is
not possible, try to get specialist advice by phone.]

Date of literature review for this article: 30 September 2001
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