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Introduction

Diabetes mellitus is a group of metabolic diseases
characterised by chronic hyperglycaemia resulting from
either inadequate insulin production, reduced tissue
sensitivity to insulin or both. Chronic hyperglycaemia leads
to diabetic complications including peripheral neuropathy,
peripheral vascular disease, increased risk of infection and
poor wound healing. The diabetic foot may be defined as
a group of syndromes in which neuropathy, ischaemia, and
infection lead to tissue breakdown resulting in morbidity and
possible amputation.' This review of the literature will cover
the nature and epidemiology of diabetic foot disease and
how it may be prevented and managed, with an emphasis on
studies from Africa. The review will be illustrated with local
experience of establishing a diabetic foot service at Queen
Elizabeth Hospital in Blantyre.

The global and local burden of diabetes

Globally the prevalence of noncommunicable diseases
(NCDs) is rising rapidly and it is predicted that they will
become the leading cause of mortality worldwide in the next
30 years.

The global prevalence of diabetes in the adult population
was 8.5% in 2014.” The greatest rate of increase will be in
the developing countries of the world, including Malawi.
Worldwide, deaths from diabetes are predicted to double
between 2005 and 2030 and diabetic foot disease contributes
significantly to this mortality.

In June 2010 the Malawi National STEPS study for
noncommunicable diseases and their risk factors, described a
countrywide survey of the prevalence of NCDs. In this, the
prevalence of diabetes in adults aged 25 to 64 was estimated
to be 5.6%,’ revealing that diabetes is becoming a significant
public health problem in Malawi.

A number of factors contribute to the increasing number of
people with, mainly type 2, diabetes in Malawi. The country
is undergoing a rapid social and demographic transition. Low
birth weight is common and low birth weight predisposes to
adult diabetes.* Furthermore, HIV treatment and even HIV
itself can lead to the metabolic syndrome, which leads to
the development of diabetes or can worsen the glycaemic
control of patients with existing diabetes.” Since Malawi has
a very high prevalence of HIV this is likely to impact on the
prevalence of diabetes especially since, with free access to
ART drugs, people with HIV are living longer.

Diabetic foot ulcer overview

Diabetic foot ulcer (DFU) is a major source of morbidity and
aleading cause of hospitalisation in patients with diabetes.® It
is estimated that 50% of diabetes related hospital admissions
are due to DFU” DFU can lead to infection, gangrene,
amputation, and even death if necessary care is not provided.
Overall, the rate of lower limb amputation in patients with
DM is 15 times higher than patients without diabetes. It is
estimated that approximately 50% to 70% of all lower limb
amputations are due to DFU. In addition, it is reported that
every 30 seconds 1 leg is amputated due to DFU wotldwide.”
A study from Tanzania in 1997-1998 found that 33% of
patients admitted with foot ulcers had amputations. The
mortality rate was 29%.° Furthermore, DFU is responsible
for substantial emotional and physical distress as well as
productivity and financial losses that lower the quality of life.
In the USA it was calculated that DFU accounted for $38.7
billion of health expenditure in 2007.” The cost of treating a
diabetic foot ulcer in Tanzania was estimated at $3,060.° In
many African countries, where resources are already scarce,
diabetes imposes a heavy burden on already struggling health
services and the financial burden to patients represents a
greater proportion of household income.

The burden of diabetic foot disease in sub-Saharan
Africa

Epidemiological surveys suggest that Africa has the second
highest worldwide prevalence of DFU among diabetics of
7.2% (95% confidence interval = 5.1 to 9.3)."" A survey
in the diabetic clinic at Queen Elizabeth Central Hospital
(QECH), Blantyre in 2007, found that 8% of patients had
foot ulcers or amputations and 6.7% had foot ulceration
alone. There was a very low prevalence of arterial disease
but peripheral neuropathy was present in 33%. Of patients
with neuropathy 12.1% had a foot ulcer and 4.5% had had
an amputation compared to 4.1% and 0.09% in the non-
neuropathy groups respectively, demonstrating that sensory
loss was significantly associated with ulcers and amputation.'?
The Malawi Diabetic Retinopathy Study (MDRS) of 357
diabetic subjects in 2012 found that 14.5% of its study
subjects had neuropathy and 4.5% had foot ulcers of which
2.2% (8) had amputations.” The results from these 2 studies
illustrate that DFU is a problem amongst diabetic patients
in Malawi.

The findings in Malawi are similar to other studies from the
region. A study of 200 people attending a diabetes clinic
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in Ethiopia in 2014 found a prevalence of current or past
foot ulcer of 15.5% with 1 amputation." Two studies from
Cameroon, with data collected from 1999-2002 and 2000,
showed prevalence of DFU of 10.7% among 503 patients
and 13% among 300 patients respectively.'>'® A Tanzanian
study of 474 patients seen between 1996 and 1998 found
that 10% had DFU" and a study from South Aftica showed
that 6% of 253 diabetic patients had some diabetic foot
problem."®

In these studies the prevalence of peripheral neuropathy
among all diabetics, whether or not they had DFU, was
around 30%. Peripheral vascular disease (PVD) was less
common; in Cameroon the prevalence of PVD was 21%,'¢
in Kenya 12%," in Tanzania 12.5%,” and in Malawi 7.5%.'*
A study from Kenya published in 2003, found that 47.5%
of diabetic ulcers were neuropathic, 30.5% neuro-ischaemic
and 18% ischaemic.”

The associations of DFU have been described in Kenyan
patients. The risk factors for DFU were longer duration of
diabetes, poor glycaemic control, diastolic hypertension and
poor self-care.”” Globally, a meta analysis of 9 studies, none
from Africa, showed that DFU was significantly associated
with older age, longer duration of DM, type 2 DM, lower
BMI, cigarette smoking, hypertension and the presence of
retinopathy.!

In Malawi the prevalence of neuropathy and arterial disease,
the presence of HIV and other diabetic complications has
not been described in detail in prospective studies in patients
with DFU. In addition the frequency with which a foot ulcer is
the presenting symptom in a previously undiagnosed diabetic
is not known, although the STEPS survey demonstrates that
much diabetes remains undiagnosed. These are areas where
further research is necessary.

Management of diabetic foot ulcers

DFU management needs a multidisciplinary approach.
Often patients are in denial of their disease and fail to take
ownership of their illness along with the necessary steps to
prevent complications and to deal with the many challenges
associated with the management of DFU.*> Management of
DFU includes optimal blood glucose control, prevention
through education, foot inspection and treatment.

Prevention of diabetic foot ulcers: glycaemic control
Good glycaemic control is important in preventing
neuropathy and peripheral vascular disease; 2 of the
important complications predisposing to DFU. The
Diabetes Control and Complications Trial (DCCT) in type
1 DM showed that keeping blood sugar levels close to
normal slows the onset and progression of eye, kidney and
nerve diseases caused by diabetes. It demonstrated that any
sustained lowering of blood sugar helps, even if the person
has a history of poor control.” The UK Prospective Diabetes
Study (UKPDS) in type 2 DM showed that good glycaemic
control is important, not only for short-term wellbeing of
the patient but to prevent the long-term complications. The
endpoints of the studies were major clinical events which
affect the life and well-being of patients, such as heart
attacks, angina, strokes, amputations, blindness and renal
failure.** These studies also showed that good control of
hypertension in diabetic patients was important in reducing
long-term complications.

http://dx.doi.org/10.4314/mmj.v29i2.26

Prevention of diabetic foot ulcers: Screening and
education

Education of all diabetic patients about foot care is
considered an essential part of every diabetic clinic, however,
until recently the evidence to support this has been lacking;
The Cochrane database review “Patient Education for
Preventing Diabetic Foot Ulceration”, published in 2014
concluded that although foot care education translated into
better knowledge and positive short-term behaviour change
there was a lack of studies that showed that this impacted on
the important clinical endpoints of DFU and amputation.
However, in 2015 an important paper was published that
showed that, in high risk type 2 DM patients a 2 hour
intensive education session led to a significant reduction in
DFU over the next 6 months.” A pioneering package of
diabetes education, the Step-by-Step Foot Care Programme
was established in Tanzania and is now used worldwide.”

Patients should be advised that meticulous attention to foot
care and proper management of minor foot injuries are
key to preventing ulcer formation. The need for daily feet
inspection by the patient (or a caretaker), making an effort not
to walk barefooted or get injuries to the feet, not to sit close
to heaters or fires, wearing appropriate footwear prevention
of bathroom surgeries at home and avoidance of delays in
presenting to hospital at the earliest onset of a foot lesion
are the cornerstone of proper foot care. Gentle cleansing
with soap and water, followed by the application of topical
moisturisers or vaseline, helps to maintain healthy skin that
can better resist breakdown and injury. Good resources for
patient education can be found at http://iwgdf.org/step-by-
step/.

In the clinic the physician or nurse should inspect the patient’s
shoes for areas of inadequate support or improper fit.
Patients should choose the correct shoe size and appropriate
footwear (supportive shoes with an adequate toe box) to avoid
ulcer formation and those with foot deformities or special
support needs benefit from custom shoes. Foot inspection
by clinic staff includes testing for neuropathy using a 10-g
Semmes—Weinstein monofilament or 128-Hz tuning fork
and peripheral vascular disease, ideally by measuring Ankle
Brachial Pressure Indices (ABPIs) if foot pulses cannot be
felt. Foot deformity and lesions, including minor lesions
such as callus and tinea pedis, should be actively looked
for and documented. A simple and quick diabetic foot
assessment tool, designed to be completed in 60 seconds can
be accessed at http://wwwhealthychange.ca/assets/files/
Inlow_Tool_2010.pdf.*® By reinforcing preventive advice
and inspecting the patient’s feet at routine follow-up visits,
medical personnel can help the patient develop and maintain
good foot-care habits.”

Management of minor wounds

Minor injuries and infections, such as cuts, scrapes, blisters
and tinea pedis, can be unintentionally exacerbated by home
remedies, for instance application of traditional medicine
to wounds may delay healing. The use of iodine and eusol
solutions for wound cleaning is not advised, but rather saline
solutions should be used. Tinea pedis can be prevented
by good foot hygiene and treated with topical antifungals
such as miconazole or, if it is not available, gentian violet.
Clinicians and nurses should inspect any minor wounds that
do not heal rapidly.
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Callus removal
Callus removal is another
key step in preventing DFU.
Callus (Figure 1) is an area of
thick, dry skin that develops
when skin is exposed to
excessive pressure or friction
due to pressute on bony areas
of the foot, badly fitting
shoes and dry skin. Calluses
can lead to pressure necrosis
of the underlying tissue
and are often less sensitive
to touch so if a diabetic
gets traumatised around a
callused area, they are less
likely to notice, which may
result in the development
of wulcers. Nurses in the
QECH foot clinic have been
. trained on callus removal
Figure 1: Examples of callusin ~ and patients are educated on
diabetic foot the importance of avoiding
bathroom surgery to remove the calluses on their own.

Debridement

Debridement eliminates non-viable tissue from wounds
which acts as a barrier to wound repair. The dead skin
inhibits the development of healthy new tissue making the
affected area more susceptible to infection. The wounds may
contain necrotic tissue which may take longer to heal; they
may also be colonised with bacteria, producing an unpleasant
odor. These necrotic tissues may contain abscesses which
can develop into general infection. It is therefore important
to debride the wound in order to speed the healing process
and avoid the need for amputation. A novel approach to
debridement is the application of medicinal maggot therapy.
This has been successfully described in a cohort of DFU
patients in Egypt.”!

Antibiotics

In Europe 58% of diabetic foot ulcers are infected at the
time of first presentation.”” Infection rates from Affica are
not known, but are likely to be similar or higher. Hence,
antibiotic therapy is very important in the management of
diabetic foot ulcer The initial antibiotic regime is usually
selected empirically based upon clinical experience and
local preferences; cover of gram positive cocci is essential.
Antibiotics are modified on the basis of clinical response and
wound culture/sensitivity results. Superficial wound swabs
are often misleading as wounds are frequently colonised
by non-pathogenic strains, only deep tissue samples, often
obtained by debridement, are microbiologically useful.

[ N E

Mild infection can be treated with oral antibiotics for 1 to
2 weeks using flucloxacillin, erythromycin, clindamycin, or
amoxicillin/clavulanate. More severe infections requite IV
antibiotics for 2 to 4 weeks. If osteomyelitis is suspected, 4 to
6 weeks of treatment is needed. Antibiotics should provide
broad-spectrum cover directed toward staphylococcus aureus,
streptococci, gram negative aerobes and anaerobic bacteria.
More severe infections may require ceftriaxone, ciprofloxacin
and metronidazole. Combinations of antibiotics may be
needed to achieve adequate cover. Osteomyelitis should
be excluded in all infected foot ulcers. A simple test is to

http://dx.doi.org/10.4314/mm)j.v29i2.26

Figure 2: Foot x-ray showing osteomyelitis of the fifth toe

pass a sterile probe into the base of the wound and if the
probe touches straight to bone then osteomyelitis should be
suspected. Not all osteomyelitis will be seen on a plain x-ray
but x-ray of the foot should be performed. Figure 2 is an
x-ray showing osteomyelitis of the 5th toe.

Pressure relief through offloading

In neuropathic ulcers abnormal pressures in the foot are a
key factor in the development and impaired healing of DFU.
Pressure can be offloaded through the use of plaster casts
or bespoke footwear where the insole is designed to remove
pressure on points of ulceration.” This technique can be
applied even in resource poor settings through creative use
of local materials.

Amputation

Major amputation (above or below knee) is a last resort and
should almost never be needed to manage a diabetic foot
ulcer. Debridement may require the removal of necrotic
and infected tissue resulting in minor amputation of 1 or
more toes or part of the forefoot but these will leave the
patient with a viable foot on which they can still walk,
avoiding the devastating personal and economic implications
of amputation. This is especially important where artificial
limbs are in poor supply for practical and economic reasons.

Diabetes services in Malawi

Overview

Historically diabetes has been thought to be uncommon in
Malawi so diabetes services have not been high on the health
agenda. Consequently, until recently Malawi had pootly
organised diabetes care at district level, lack of knowledge
and skills about diabetes care amongst health professionals
and low awareness about diabetes and its complications in the
general population. Many cases of diabetes go undiagnosed
for years. Consequently, many are not identified and referred
for treatment until it is too late—when the complications
have become irreversible.

Developments

Over the past 7 years the College of Medicine (CoM) and
the Ministry of Health (MOH), with support from The
World Diabetes Foundation (WDF), have been working
together with the aim of improving services offered to
diabetic patients in Malawi. Through staff training, a strong
emphasis on patient education and the introduction of
protocols these projects have strengthened the diabetes
clinic at QECH and strengthened or established diabetes
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clinics at district and CHAM hospitals in Southern Malawi.
Improvement in foot care has been a high priority in these
developments. This has been supported by efforts towards
gathering surveillance data and an electronic health record to
address hypertension and diabetes management.” Activities
to enhance the national capacity for implementation of the
diabetes and hypertension prevention and control strategies
are now being scaled up to the rest of the country by the
MoH in collaboration with Baobab Health Trust (BHT).
Patient engagement has been ensured by close involvement
of the Diabetes Association of Malawi (DAM). Structured
group education, peer support, community awareness and
education have been promoted by the DAM and Journalists
Against Aids (JournAids).

The experience of enhanced foot care at Queen

Elizabeth Central Hospital (QECH)

Education and awareness on foot care, for both staff and
patients, has been included as part of general diabetes care
at QECH since 2009. In 2011 a doctor with expertise in
diabetic foot care joined the team at QECH. Under her
guidance a specialist diabetic foot service evolved, which
included a separate foot clinic. Clinicians and nurses who
work in the clinic have undergone foot care training in
Tanzania. The emphasis of the clinic is on both prevention
and management of foot ulcers. Staff are able to recognise
the type of foot problem (neuropathic, neuro-ischaemic or
ischaemic), determine what type of debridement is needed
(preventative debridement of callus in neuropathic feet or
debridement of necrotic tissue in established ulcers) and
undertake this. Wounds are dressed, antibiotics prescribed
and advice on footwear is given. Off loading by adapting the
patients own shoes with foam insoles is undertaken. Patients
are seen weekly until their ulcer has healed. Clinic data is

http://dx.doi.org/10.4314/mmj.v29i2.26

Figure 3: Examples of necrotic foot wounds
managed at the Queen Elizabeth Central
Hospital diabetic foot clinic

recorded on a Foot Mastercard
for each patient. In parallel,
inpatients on the surgical
ward with diabetic foot sores
have been visited regularly and
records kept on their problem
and outcome.

We  have made major
achievements in foot care.
A number of feet have

been salvaged through the
established foot care clinic.
Figure 3 shows examples of
feet with necrotic wounds,
all managed in the foot clinic.
In all cases debridement,
dressings and  antibiotics
resulted in the foot being
salvaged leaving the patient
with a functional foot which %
they could still walk on. Figure Figure 4: Necrotic wound that
4 shows before and after was (A) initially planned for

photographs of a patient from Mmanagement by below-knee

Inic. Th . amputation but (B) healed
our clinic. ¢ Patlent was well after local debridement,
told that he required below- antibiotics, and regular wound

knee amputation at the time
photograph “a” was taken.

Figure 4 b illustrates the improvement in the foot after local
debridement, antibiotics and regular wound dressing. Rates
of amputation have reduced; in 2010 18 patients and in 2011
15 patients underwent major amputation for diabetic foot
ulcers at QECH. Over the first 18 months of the foot clinic

there were only 11 major amputations. Table 1 summarises

dressing
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Table 1: Diabetic foot ulcer type, treatment, and outcomes for patients attending the diabetic foot clinic at Queen Elizabeth Hospital

Diagnosis Total Treatment plan Total Outcome Total
Wound dressing only 28 Normal healing 16
Incision and drainage 3 Transferred out 1
Neuropathic ulcer 46 Debridement 13 Continued care 16
Below knee amputation 1 Death 0
Above knee amputation 1 Lost to follow-up 13
Antibiotic 19
Wound dressing only 4 Normal healing 3
Incision and drainage 1 Transferred out 0
leehaemic uleer - Debridement 10 Continued care 5
Below knee amputation 5 Death 3
Above knee amputation 3 Lost to follow-up 12
Antibiotic 8
Neuropathic and ischaemic ulcer 1 Below knee amputation 1 Lost to follow-up 1
Wound dressing only 20 Normal healing 10
Incision and drainage 0 Transferred out 0
Wound caused by trauma/injury/road 27 Debridement 7 Continued care 0
traffic accident Below knee amputation 0 Death 1
Above knee amputation 0 Lost to follow-up 16
Antibiotic 4
Callus 9 Callus removal 9 Normal healing 9

the findings in 106 patients attending the diabetic foot
clinic. The data was collected between December 2014
and May 2016. The age of patients ranged between 25 to
80 years with a mean of 55 years. The patients had a mean
duration of diagnosis at 7.6 years. Amputations were more
common in patients with DFU due to ischaemia, which is
well recognised, as ischaemic wounds have impaired healing.
These amputation rates are still higher than we would wish,
mainly due to late presentations.

Future prospects and recommendations

Challenges of managing diabetic foot ulcer in
resource poor settings

Aleading diabetic foot specialist from our region hasidentified
that the reasons for poor outcomes of foot complications in
less-developed countries include: lack of awareness of foot
care issues among patients and healthcare providers; shortage
of trained healthcare workers for general diabetes care or
specialist treatment; nonexistent podiatry services; shortages
of medications and dressings, long distances for patients to
travel to the clinic; delays among patients in secking timely
medical care, or among untrained healthcare providers in
referring patients with serious complications for specialist
opinion; lack of the concept of a team approach; absence
of training programmes for healthcare professionals; and
finally lack of surveillance activities."” He has also pointed
out that there are ways of improving diabetic foot disease
outcomes that do not require an exorbitant outlay of financial
resources. These include implementation of sustainable
training programmes for healthcare professionals, focusing
on the management of the complicated diabetic foot and
educational programmes that include dissemination of
information to other healthcare professionals and patients.
These proposals are clearly outlined in the highly successful
Step-by-Step programme.”

http://dx.doi.org/10.4314/mm)j.v29i2.26

We believe that we are making significant inroads into
preventing diabetic foot complications through a nurse-led
footcare clinicand ongoing training programmes for clinicians
and nurses on preventing, screening and managing diabetic
foot complications. Nationally, the Ministry of Health needs
to strengthen the undergraduate and postgraduate curricula
for doctors, nurses and clinical officers so that management
of all noncommunicable diseases, including diabetes is part
of mainstream clinical education. Resources need to be
deployed so that holistic diabetes care, including patient
education and peer support is available at all levels of health
facility and tertiary hospitals have the staff and facilities to
manage the more severe complications of diabetes with the
ultimate aim to bring amputation rates to zero.
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