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Screening for retinopathy

This hulletin discusses the Munugemeni of foot ulcers

effectiveness of screening
for diabetic retinopathy
and interventions for
foot ulcers in people

with diabetes.

Over a million people in the
United Kingdom have
diabetes of which the
majority have Type 2 (non-
insulin dependent) diabetes.

Diabetic retinopathy is the
most common cause of
blindness in people of
working age in industrialised
countries. Up to 40% of
people have some
retinopathy when Type 2
diabetes is first diagnosed.

In its early stages,
retinopathy causes no
symptoms, but it can be
detected by examination of
the back of the eye. It has
been estimated that
comprehensive screening
and treatment for diabetic
retinopathy could prevent
260 new cases of blindness
every year.

Screening can be effectively
provided by trained and
accredited optometrists or
by retinal photographers in
a variety of locations.

Screening needs to be
efficiently organised at a
local level to ensure
adequate population
coverage.

15% of people with diabetes
develop foot ulcers
associated with nerve
damage (neuropathy), lack
of blood supply (ischaemia),
or both. Serious infection
originating in a diabetic
ulcer is the most common
reason for amputation apart
from trauma.

Multidisciplinary
interventions, such as
education to increase
patients’ knowledge about
foot care, podiatry, and
therapeutic shoes, can
improve the condition of
the feet and help to reduce
ulcer and amputation rates.

Various treatments are used
for diabetic foot ulcers, but
evidence for their
effectiveness is generally
poor.
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A. Introduction

This bulletin is based on two
systematic reviews undertaken to
inform National Clinical Practice
Guidelines for Type 2 diabetes.>”
The text is divided into two main
sections, the first dealing with
screening for diabetic retinopathy,
and the second with prevention and
treatment of diabetic foot ulcers.

Two of the most common specific
complications of diabetes are
problems with feet, particularly
persistent ulcers, and visual
problems caused by retinopathy.
The underlying cause of both
problems appears to be chronically
elevated blood glucose levels. The
population at risk is large and
growing. Around 2% of the UK
population are believed to have
diabetes, of whom perhaps
200,000 have Type 1 (insulin
dependent) diabetes, and more
than a million have Type 2 (non-
insulin dependent) diabetes.'

B. Retinopathy

This section is based mainly on a
systematic review of the
effectiveness of different screening
methods for diabetic retinopathy.”
See Appendix 1 for information on
the review methodology.

B.1 Background Diabetic
retinopathy is the leading cause of
blindness in people of working age
in industrialised countries.®
Twenty years after diagnosis, almost
all of those with Type 1 diabetes
and 60% with Type 2 diabetes will

have some degree of retinopathy.*
British screening studies suggest
that around 5-10% have sight-
threatening retinopathy,” and up
to 40% of people with newly
diagnosed Type 2 diabetes have
some retinopathy.

In diabetic retinopathy, small
blood vessels in the retina (back of
the eye) become blocked, swollen
or leaky, causing oedema
(swelling), and new, fragile vessels
grow haphazardly in the retina.
This process can continue for
years without causing visual
symptoms or visual impairment;
during this period, retinopathy can
only be detected by eye
examination. If it is left untreated,
bleeding and scarring will lead to
progressive loss of vision.

The condition is treated by laser
photo-coagulation. Large trials
have shown that this type of
treatment can prevent blindness if
it is given before significant visual
loss has occurred.”"' Meta-
analysis of studies of screening,
followed by treatment of sight-
threatening retinopathy, shows a
high level of effectiveness.”* This
cuts the frequency of severe visual
loss or blindness among people
with diabetes to less than half the
level found among untreated
controls (relative risk 0.39, 95%
CI0.28 to 0.55).

B.2 Screening for retinopathy

If diabetic retinopathy is to be
detected and treated before it
becomes sight-threatening, regular
examination of the eyes is
necessary. Retinopathy fulfils all
the World Health Organisation'’s
criteria for a screening programme:

Table 1 Screening methods used for diabetic refinopathy.

it is an important public health
problem, there are diagnostic
procedures and adequate
screening tests by which it can be
identified, and there is an effective
treatment. It can also be highly
cost-effective, both in terms of
long-term health gains and money
saved by prevention of visual
impairment. Indeed, US studies
suggest that the cost of screening
and subsequent treatment can be
lower than the cost of dealing with
the blindness that could be
expected without screening.'*"*

It has been estimated that
systematic screening for diabetic
retinopathy could prevent about
260 new cases of blindness per
year among people aged under 70
in England and Wales."”
Nevertheless, there is wide
variability in screening services in
England and Wales, both in
coverage and methods used. A
survey found that over 40% of
screening programmes included
fewer than half of the people
known to have diabetes in the
areas they served, and 18 hospitals,
covering a population of 2.5 million,
had no systematic screening
programmes at all for their areas.*
There was also wide variation in
protocols for referral to specialists
and in waiting times for people
with sight-threatening retinopathy.

B.3 Effectiveness of retinal
screening Twenty studies were
included in the review. Nine were
carried out in the UK, '*'"*% gix in
the US,*?' two in the
Netherlands,**** one each in New
Zealand,* the West Indies,” and

Egypt.*

Screening Tool | Varieties ‘Gold standard’ Comment

(method type)

Ophthalmoscope | Direct, Slit-lamp biomicroscopy | An ophthalmoscope allows the user fo see into the eye.
(ophthalmoscopy) | Indirect Ophthalmoscopy is routinely used by GPs and high-street opticians
Retinal (fundus) Digital, 33mm, Multiple (usually 5 or 7) | These are specialised cameras, used to produce colour photographs of
camera polaroid; field stereo photography | the retina. Digital cameras require less flash and allow the picture to be
(retinal mobile or fixed viewed on a computer screen

photography)
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Screening methods The
effectiveness of screening for
prevention of blindness depends
on the method used, the
competence of the screener, the
screening interval, and
organisational or other factors

which affect the uptake of screening.

There are two main types of
screening method,
ophthalmoscopy and retinal
photography. These may be
further subdivided (see Table 1).
Either method is currently used
with or without mydriasis (dilation
of the pupils with eye drops).

Direct ophthalmoscopy provides a
limited field of view of the retina;
indirect ophthalmoscopy allows a
wider view and is therefore more
sensitive. Photographs can be
taken with a variety of special
cameras, which may be digital or
may use polaroid or 35mm film.
Both ophthalmoscopy and retinal
photography can be carried out
with or without mydriasis. These
methods have been assessed under
a variety of conditions, as used by
a range of professional groups.

Figures for sensitivity (proportion
of people with the target disorder
in whom the test result is positive)
and specificity (proportion of
people without the target disorder
in whom the test result is
negative) reported in UK studies
are summarised in Table 2. It
should be noted that few methods
meet criteria proposed by the
British Diabetic Association for
effective screening (>80%
sensitivity, >95% specificity, <5%
technical failure rate).”

These studies used a variety of
reference standards. These could
produce slightly different results,
so the figures quoted may not be
directly comparable.

Retinal photography Retinal
photography allows the screening
process to be separated from
assessment and provides lasting
records of patients’ retinas. It can
be carried out in a range of

settings, from clinics to mobile
converted vans; the photographs
can then be assessed by suitably
trained readers.*

In most screening studies,
photography is carried out after
mydriasis. This significantly
improves the quality of the
photographs and increases the
sensitivity of screening; one study
reported that mydriasis improved
sensitivity from 61% to 81%.”
However, the camera flash is less
comfortable for the patient after
mydriasis (flash rated ‘comfortable’
by 80% rather than 90%) and
temporary visual impairment may
render some patients unable to
drive safely or read small print for
several hours after treatment.*
Digital cameras require less intense
flash, which causes less discomfort.*

Some retinal photographs are
unclear and cannot be assessed.
The reported rate for this form of
technical failure ranges from 3.7%
to 22%;*'** it is less frequent
when mydriasis is used. There
may be further improvement

with digital systems.

Ophthalmoscopy In most studies
of screening using ophthalmoscopy
alone, direct ophthalmoscopes
were used.10,11,22,23,27,30,32,34 The
sensitivity of this method was
often found to be low even in the
hands of experts, although
specificity was high, usually
90-100% (see Table 2). This means
that when retinopathy is detected,
the result is likely to be correct.

A New Zealand study found that
hospital diabetologists achieved
good results with ophthalmoscopy,
with sensitivities of 70% for any
retinopathy and 80-90% for sight-
threatening retinopathy.*
However, poor results have also
been reported in this situation. A
London study of an individual
diabetologist reported 27%
sensitivity for detection of serious
retinopathy.” Despite evidence of
highly variable accuracy,
ophthalmoscopy by consultants or
junior physicians in hospital

clinics has been the most widely
used screening method.*

When GPs use ophthalmoscopy,
sensitivity is often reported to be
poor, ranging from 33% for any
retinopathy to 67% for sight-
threatening retinopathy."
Specificity is usually high
(75-100%). Widely varying results
have been reported for opticians
and ophthalmologists.'0?26272%13
In the largest UK study, opticians
were no more accurate than GPs,
with 48% sensitivity for sight-
threatening retinopathy."

An important reason for the lack
of sensitivity of the direct
ophthalmoscope is that it offers a
small field of view. This
instrument is now rarely used by
ophthalmologists; its place has been
taken by the slit-lamp biomicroscope
and hand-held lens, which offers a
much wider field of view.

A recent London study of
optometrists, accredited after
specialist training, found much
higher levels of accuracy.”
Participants used mydriasis but it
is not clear what type of
ophthalmoscope was used. The
positive predictive value (PPV) for
referable eye disease was 79% (i.e.
79% of patients referred had
retinopathy requiring treatment)
and the negative predictive value
(NPV) was 100% (no cases were
missed). Sensitivity and specificity
levels (Table 2) met the criteria
quoted earlier.”

Combined ophthalmoscopy and
retinal photography
Ophthalmoscopy and retinal
photography may be regarded as
complementary. Ophthalmoscopy
allows examination of parts of the
retina which do not normally
appear in photographs, whilst
photography produces a lasting
record which can be used for
quality assurance without recalling
the patient. Used together, these
two methods can provide a high
degree of accuracy in the hands of
ophthalmologists or
optometrists,'****° but reported
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Table 2 Screening for diabetic retinopathy in the UK (all studies included people with Type 1 and Type 2 diabetes).
Studies in alphabetical order by name of first author.
First Screening Screener Number Severity of Sensitivity | Specificity Comparison Comments
author, | method screened | retinopathy (%, 95% Cl) | (%, 95% CI | (‘gold
date. (if stated) if reported) | standard’)
Burnett, | Ophthalmoscopy: | Optometrists 536 Referable 100 94 (90-98) Ophthalmoscopy | Screeners
1998" | no details given by (community
ophthalmologist | optometrists)
trained &
accredited, paid
£20 for each
examination
Buxton, | Direct GP 2350 Sight-threatening | 53 (44-62) 91 (90-92) Ophthalmoscopy | Cost-effectiveness
1991"" | ophthalmoscopy | Optician 307 48 (26-70) 94 (92-97) by trained studies based on
Hospital doctor | 416 67 (50-84) 96 (94-98) clinical assistant | same data®®*
Polaroid camera, | Ophthalmologist | 2799 Sight-threatening | 56 (49-72) 97 (96-98) 5% of photos
no mydriasis in GP practice unusable, 90%
or hospital ‘assessable’
clinic, photos
read by
ophthalmologist
Forrest, | Ophthalmoscopy | Diabetologist 282 Any 51 (35-68) 99 (97-100) | Five field Confidence
1987% Nurse 50 99 stereoscopic intervals reported
Diabetologist Sight-threatening | 27 99 fundus only for diabefologist,
Nurse 55 92 photography any refinopathy
Gibbins, | 35mm camera, GP 143 Any 87 (66-97) 77 (70-85) Same photos Sensitivity based on
19947 | mydriasis Proliferative 100 96 (92-99) assessed by ‘good quality” photos
ophthalmologist | (78% of total)
Gibbins, | Direct GP 613 in first | Any 63 (56-69) 75 (70-80) Photos assessed
19982 | ophthalmoscopy | Optician phase of 74 (67-81) 80 (75-85) by trained
GP study Sight-threatening | 66 (54-77) 94 (91-96) graders
Optician 82 (68-92) 90 (87-93)
35mm camera, GP 644 in Any 79 (74-85) 73 (68-79) Same photos
mydriasis Optometrist second 88 (83-93) 68 (62-74) assessed by
Diabetologist phase 73 (66-79) 93 (89-96) trained graders
GP Sight-threatening | 87 (77-94) 85 (81-88)
Optometrist 91 (79-87) 83 (79-87)
Diabetologist 89 (79-95) 91 (88-94)
Harding, | Direct Ophthalmologist | 358 Sight-threatening | 65 (51-79) | 97 (95-99) | Slit lamp bio-
1995% | ophthalmoscopy | in GP practices mlc_:roscopy.br
retinal specialist
35mm camera, | Ophthalmolo- 89 (80-98) 86 (82-90) 14% of photos
mydriasis gical clinical ‘unobtainable’
assistant,
GP practice
O'Hare, | Direct Optician Referable 73 93 Ophthalmoscopy | Only opticians
1996 | ophthalmoscopy by using both methods
ophthalmologist | achieve BDA
Direct GP 517 60 98 criteria
ophthalmoscopy | Optician 493 88 99
plus photo with
mydriasis
Taylor, Polaroid camera | District retinal 197 Any 72 (66-78) 88 (85-91) Seven field stereo | Results for referable
1999 screener Referable 90 (86-94) 97 (95-99) photography retinopathy
Digital camera 534 Any 74 (68-80) 96 (94-98) (118 patients, consistently meet
Referable 85 (80-90) 98 (96-100) randomly BDA criteria.
Polaroid plus unclear Any 92 (86-98) 92 (86-98) selected) Patients preferred
ophthalmoscopy Referable 95 (91-99) 97 (95-99) digital; 2.6%
discomfort versus
17% with polaroid
Williams, | 35mm or Ophthalmolo- 62 Any 96 (88-99) 98 (87-100) | Ophthalmoscopy | Unusually high
1986 polaroid camera, | gical clinical by levels of accuracy -
no mydriasis assistant ophthalmologist | but a small study
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sensitivity falls below acceptable
levels when screening is carried
out by GPs."*"

B.4 Who should screen, and
where? There is wide variation in
sensitivity of screening by different
professional groups (Table 2). In
general, it appears that more
experienced professionals such as
specialist ophthalmologists are
likely to be more accurate, whatever
the method used. Consistently
good results have been reported in
US studies of trained graders
assessing photographs in specialist
centres. "%

In the UK, retinal photography in
mobile screening units may offer a
practical and effective option.”**
However, the level of training
required to operate the camera has
not been clearly defined, and
considerable experience is likely to
be required to read the
photographs accurately.

Whatever screening method is
used, quality control is essential.
An independent service for quality
assurance of retinal photographs is
available from the Retinopathy
Grading Centre at Imperial College
School of Medicine in London (fax
0181 383 2182).

A report from Shropshire describes
an effective community-based
service launched in 1996.* The
screeners are NHS registered
optometrists, trained by the local
diabetes service and paid for each
screening report submitted.
Patients are referred for screening
by GPs; almost 8,000 — 90% of the
target population — have been
screened; 10% were referred, of
whom 20% received laser
treatment. When screening by
optometrists was compared with
retinal photography, minor
differences were found in 4.4% of
cases but there was no
disagreement about action required.

More information, including
training details and the referral
protocol, is available from the
Clinical Audit Manager at Royal

Shrewsbury NHS Trust, phone/fax
01743 261118.

B.5 Frequency of screening
Population studies suggest that
people without retinopathy are
very unlikely to develop sight-
threatening disease within four
years, but those who have some
retinopathy are at risk.**
However, these studies were of
predominantly white people; the
population in many parts of Britain
might show a different risk
pattern. Particularly rapid disease
progression can occur in some
groups, notably pregnant women.

A US study modelled outcomes
and costs for eight strategies,
including routine screening every
two to four years and re-screening
for those with retinopathy at six
month to two year intervals." All
these strategies produced benefits
which outweighed costs, but a six
month screening interval for those
with background retinopathy saved
the most person-years of sight.

One and two year intervals have
been compared in Iceland.*
Although a two year interval was
sufficient for people without
retinopathy, it led to more practical
problems than annual screening.

The consensus among expert
groups in Europe is that yearly
screening is appropriate.””* The
Chronic Disease Management
Programme (CDMP) for diabetes in
primary care requires a full review
of the patients’ health, including
their eyes, at least annually.

B.6 Costs and cost-effectiveness
Any system of screening requires
initial investment in equipment,
training and administration and
will have ongoing organisation
and personnel costs. The capital
costs of setting up a screening
programme for diabetic retinopathy
might include the cost of fundus
cameras (about £14,000 for polaroid
equipment, £28,000 for digital
cameras and associated computer)
and vans for mobile screening
units.”” Other costs include

establishing effective call/recall
and quality assurance systems.

Cost-effectiveness studies have
been carried out using data from
the UK** and the US.*® None of
these studies include all the costs
of screening programmes and they
do not allow conclusions to be
drawn on the relative cost-
effectiveness of different screening
methods, but they do suggest how
cost-effectiveness might be
maximised.

Greater test sensitivity improves
cost-effectiveness, which falls
markedly when sensitivity drops
below 40%."

The costs per patient are generally
low when screening is carried out
as part of a routine review. For
example, reported costs for GPs
using ophthalmoscopy during a
routine review were a mere £9 per
patient, or £273 per true positive
case of sight-threatening
retinopathy identified (based on a
mean sensitivity of 53%).”
Although the greatest levels of
cost-effectiveness were reported
for screening in primary care, this
did not offer the level of
effectiveness specified by the
British Diabetic Association. This
study reported higher costs for
retinal photography.” The cost
per true positive was £497 when
ophthalmologists read photographs
taken in general practice settings,
but £1,178 when the photograph
was taken in a hospital. This
difference reflects more frequent
use of the mobile camera in
general practice, resulting in lower
per capita costs.

Mobile screening, using a van
equipped with a fundus camera,
has been proposed as an effective
and inexpensive option. Reported
costs are £10-£13 per patient
screened and just over £1,000 per
patient requiring laser treatment.**
This included the salary of the
photographer, depreciation and
running costs for van and camera,
and costs of film and processing.”
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Screening by accredited
optometrists in London was
reported to cost £12.62 per case
(including training and quality
audit costs), plus a £20 fee to the
optometrist."” The cost per case
identified (2.3% of patients
screened) was £581.

The potential costs of failure to
offer effective screening should be
weighed against the costs of
providing such a service. These
could include not only the cost of
looking after people with
avoidable blindness, but also
litigation costs if such people were
to pursue legal action against the
Health Authority for negligence.

B.7 Recommendations for policy

B There is adequate evidence
that screening should be
provided for all people with
diabetes who are not being
treated for retinopathy.

B The service needs to be
organised efficiently at a local
level to ensure adequate
population coverage.

B Screening can be provided
effectively by accredited
optometrists, reimbursed on a
per capita basis, or by mobile
retinal photography, operating
in a variety of locations as
necessary.

B The evidence is insufficient to
make specific
recommendations on the best
method of screening; this may
vary according to local
circumstances.

B Training should be provided
for screeners.

B Quality control systems are
essential.

B.8 Recommendations for
research Further research is
required on the following
issues:

B The best and most cost-
effective way(s) of organising
screening.

B Screening intervals.

C. Foot
problems
associated
with diabetes

At some time in their life, 15% of
people with diabetes develop foot
ulcers associated with peripheral
neuropathy (nerve damage) and/or
ischaemia (lack of blood supply).”
Neuropathy leads to loss of
sensation and muscular control,
and can cause a variety of other
abnormalities and symptoms such
as pain. This may occur at the
same time as ischaemia. In a local
population study of 1,077 patients
with diabetes, 7.4% had foot ulcers
or had experienced them; 40% of
these were neuropathic, 24%
ischaemic, and 36% mixed.”
Recurrence rates for diabetic foot
ulcers are 35-40% over three
years and 70% over five years.”

These ulcers can have serious
consequences. They are highly
susceptible to infection, which
may spread rapidly, causing
overwhelming tissue destruction.”®
5-15% of people with diabetic foot
ulcers require lower extremity
amputation, usually because of
gangrene; foot ulcers precede 85%
of amputations in people with
diabetes in the US. **** Up to two-
thirds of non-traumatic amputations
in the US are in people with
diabetes whose ulcers have
progressed to gangrene.*

Foot ulcers are one of the most
costly aspects of treatment of
diabetes.”” They also put a heavy
load on community services, since
most patients are treated in the
community and district nurses
may visit up to three times a week.*

C.1 Review methodology A
systematic review evaluating the
effectiveness of interventions
specifically intended for treatment
or prevention of diabetic foot
ulcers was used to inform this part
of the bulletin.” The review
methodology is described in
Appendix 2.

C.2 Prevention It is possible to
identify feet at risk of neuropathic
ulceration by checking for loss of
sensitivity to touch or vibration.**
Plastic filaments (monofilaments)
offer a cheap, effective and
convenient means for assessing
neuropathy.®**

A large randomised controlled trial
(RCT) (n=2,001) in a Liverpool
diabetic clinic demonstrated that
amputation rates among people at
high risk of ulcers could be
significantly reduced by a foot
protection programme.” Patients
with Type 2 diabetes and foot
deformities, history of foot
ulceration, significant vascular or
neuropathic disease were
randomised to the intervention —
weekly clinics providing
chiropody, hygiene, hosiery,
protective shoes and education —
or usual care. At two years, the
ulcer rate in the intervention
group was non-significantly
reduced, to 2.4%, compared with
3.5% in the ‘usual care’ group
(p=0.14). Amputations, however,
were reduced three-fold, with
seven in the intervention group and
23 among controls (p<0.04).

Education and podiatry (specialist
foot care) may improve knowledge
of foot care, and in some studies led
to improvements in the condition
of the feet.®”* These studies were
of additional educational sessions
over 6 to 18 months, usually
provided by nurses or podiatrists,
at the patient’s home or in clinics.
They included instruction on the
importance of blood glucose
control, inspecting the feet, foot
hygiene, footwear, and dealing
with fungal infections, calluses and
injuries to the skin.

One study reported significantly
reduced ulcer rates in high-risk
patients.”” Patients who had ulcers
or had undergone amputation
were randomised to a one-off
hour-long class (intervention
group, n=103), or ‘ usual care’
(control, n=100). The intervention
group was shown slides of infected
feet and amputations, and given a
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simple check-list of foot-care
instructions. After one year, there
were eight ulcers and seven
amputations in the intervention
group, compared with 26 ulcers
and 21 amputations among
controls (p=0.005 and 0.025 for
each outcome, respectively).

C.3 Footwear interventions
Callus formation often precedes
the development of neuropathic
ulcers.” Callus tends to form at
pressure points in ill-fitting shoes,
compounded by effects of
neuropathy on patterns of weight-
bearing. These problems can be
reduced through provision of
orthoses — usually custom-made
insoles designed to redistribute
weight on the foot — and/or
therapeutic shoes. One study
(n=69) found that therapeutic
shoes with custom-made insoles
could reduce ulcers in people at
high risk; the relapse or new ulcer
rate at one year was 28% in the
intervention group, compared with
58% among those who continued
to wear their own shoes (p=0.009).”
A very small trial (n=20) found
that orthoses (without special
shoes) reduced callus over a year,
but the benefit was not significantly
greater than that of podiatry.™

C.4 Effectiveness of treatment

Total contact casting. This
involves the use of a plaster cast to
re-distribute weight over the foot.
A study of 40 patients with ulcers
on the soles of the feet (plantar
ulcers) reported that casting led to
faster healing than conventional
treatment (42 versus 65 days).”

Antibiotics. Systemic antibiotics
are regarded as part of standard
treatment for invasive infections
associated with diabetic foot
ulcers. Four randomised studies
were identified. A double-blind
study comparing
amoxycillin/clavulanic acid with
placebo (n=44) found no benefit.
Thirty two percent of patients with
less serious ulcers given antibiotics
had closed lesions within 20 days,
compared with 50% of those given
placebo.” RCTs including patients

with more serious foot infections
such as osteomyelitis
demonstrated no significant
differences between the following:
clindamycin versus cephalexin
(n=>56);” imipenem/cilastatin
versus ampicillin/sulbactam
(n=93);” ofloxacin versus
ampicillin/sulbactam/clavulanate
(n=88).”

Growth factors.* These are
substances derived from human
tissue which can stimulate growth.
Five RCTs, with patient numbers
ranging from 13 to 382, found that
three types of growth factor (CT-
102, RGDpm, and rhPDGF) helped
uninfected ulcers to heal
significantly faster.** A pilot
study using rbFGF found no
benefit.* No adverse effects were
reported in any of these trials.

Granulocyte-colony stimulating
factor (G-CSF).* G-CSF can
enhance ability to fight infection.
In a trial involving 40 people with
diabetes and severely infected feet,
all treated with antibiotics, G-CSF
reduced infection significantly.*
After a week, 21% in the G-CSF
group had healed ulcers,
compared with none in the
placebo group. Four in the placebo
group required surgery, compared
with none in the G-CSF group.

Human dermal replacement.
This is a product composed of
human skin cells, cultured onto an
absorbable mesh. Three
publications were identified, all
originating from Advanced Tissue
Sciences Inc. (USA), describing
randomised studies of human
dermal replacement. Two
concerned the same multi-centre
study (n=281),"* whilst the third
described an earlier pilot study
(n=50).” Whilst these studies
suggest benefit, their results
should be viewed with caution
because there was differential loss
to follow-up (22% of the group
receiving cultured human dermis,
11% of controls in the larger
study) and no intention to treat
analysis. Further research is

required to assess the efficacy of
cultured human dermis.

Ketanserin.* Two trials of 2%
ketanserin ointment, which is
believed to improve local blood
supply, were identified; one
(n=140) included only patients
with Type 2 diabetes,” the other
(n=299) included 45 patients with
diabetes.” Both suggest that
topical ketanserin may enhance
healing. A study of oral ketanserin
(n=45) found no significant effect.”

Prostaglandins. A trial using a
prostaglandin analogue, iloprost* **
and one of prostaglandin E,***
suggest that prostaglandins may
improve healing of ischaemic
diabetic ulcers. However, these
were particularly poor studies;
outcome measures were
subjective, assessment was not
blind, and baseline characteristics
and results were poorly reported.

Other topical agents.* Small RCTs
have reported benefits for a variety
of substances. One RCT found that
a thrice-daily soak in a foot-bath
containing dimethylsulfoxide
(DMSO) solution for 15 weeks,
reduced pain and promoted
healing of chronic ulcers (n=40).”
A larger RCT (n=181) suggested
possible benefits from the use of a
gel containing copper and amino
acids (lamin-2% gel) applied
immediately after debridement.”

Hyperbaric oxygen. An RCT
(n=70) involving patients with
severe ulcers found that an average
of 38 daily sessions in a hyperbaric
(pressurised) oxygen chamber
could reduce the need for major
amputation (8.6% had major
amputations, versus 33.3% of
controls; p=0.016).” However, the
total number of amputations was
similar in both groups (31% and
30%). An RCT (n=28) in which the
affected foot was put in an oxygen
leg chamber found no effect.”

Debridement. In a Swedish study,
two adhesive hydrocolloid
dressings, intended to improve
debridement of necrotic ulcers,
produced adverse effects including
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pain.'” Ulcer healing was not
reported. The results of a small
study (n=41) suggested that
debridement using cadexomer
iodine ointment might promote
healing better than standard
treatment, but the difference
reported was not statistically
significant."

Wound dressings. A variety of
dressings intended to foster
healing (alginate, hydrocellular
dressings, etc) have been
compared in small RCTs."*"*

None yielded evidence of superiority
for any particular type of dressing.

* These have been evaluated in
RCTs but there is currently no UK
marketing authorisation.

** These have UK marketing
authorisation but are not currently
licensed for treatment of diabetic
foot ulcers.

C5 Recommendations for policy
and research There is evidence for
the effectiveness of the following
interventions for prevention:

B Identification of people at high
risk and referral to foot care
clinics which offer education,
podiatry, and footwear.

B Therapeutic shoes with
custom-moulded insoles.

The following treatments may be
beneficial but further trials are
required:

B Total contact casting
B Growth factors

B Granulocyte-colony stimulating
factor (G-CSF) for patients with
severe infections.

2% ketanserin ointment
Iamin gel

Debridement with cadexomer
iodine.

Research should also address the
following questions:

B [s antibiotic treatment effective
for improving healing, or
reducing infection or pain
associated with neuropathic or
neuro-ischaemic ulcers?

B [s weight-bearing exercise
beneficial or harmful for people
with diabetic foot ulcers who
wear appropriate footwear?

B What should educational
interventions for people with
diabetes include?

Research studies should consider
long-term outcomes.

Appendix 1 — Screening for refinopathy:
Review methodology

Search strategy

The following databases were searched
from 1983 onwards: Cinahl, Cochrane
Trials Register, Embase, Healthstar,
Medline, Psychlit, Science Citation,
Social Science Citation, HEED, NHS
Economic Evaluation Database for
Economic Evaluations and ECRI HTAIS.
Trial registers were searched for
ongoing and unpublished trials and
conference proceedings were examined
using the Index to Scientific and
Technical Conference Proceedings (ISI).
Access to ‘grey literature’ was through
the HMIC database and SIGLE.

Assessment of studies

Studies covering both Type 1 and Type
2 diabetes were included if they
specifically addressed screening for,
and early management of, diabetic
retinopathy. Assessment and grading of
papers was conducted independently
by two reviewers and disagreements
were resolved by discussion.

No RCTs were found in the area of
retinopathy screening. The best
quality evidence was from cohort
studies. These were assessed for quality
independently by the two reviewers on
the following criteria:

Prospective design; independent
interpretation of test results;
independent interpretation of reference
standard,; all patients included in the
study had the reference standard
examination; numbers of patients
included in studies; numbers of
professionals carrying out the
screening method under evaluation.

Appendix 2 — Diabetic foot ulcers:
Review methodology

The following bibliographic databases
were searched for controlled trials in

diabetic foot disease: Cochrane Trials
Register, Medline, Embase, Cinahl,
Healthstar, Psyclit, Science Citation,
Social Science Citation, HEED and NHS
Economic Evaluation Database for
Economic Evaluations. Conference
proceedings were examined using the
Index to Scientific and Technical
Conference Proceedings (ISI). ‘Grey
literature’ was sought using the HMIC
database and SIGLE. Diabetic Medicine
and Diabetes Care were hand-searched.

Assessment of studies

Assessment of papers retrieved and
abstraction of data was conducted
independently by two reviewers and
disagreements were resolved by
discussion. Studies were considered if
they addressed screening,
management, care, prevention or
education relating to the care of people
with diabetic foot problems. Only
RCTs were used for information on
effectiveness given in the bulletin.
Studies which addressed Type 1 as well
as Type 2 diabetes were included.

A methodological checklist was used to
check the quality of RCTs. This
included the following criteria:
concealment of randomisation and
outcomes, intention to treat, degree of
follow up, comparability of control and
treatment groups at baseline and
comparability of control and treatment
groups on factors other than the
intervention given.

1. Calman K. On the state of the
public health. The Annual Report of
the Chief Medical Officer of the
Department of Health for the year
1997. London: The Stationery
Office, 1998.

2. McIntosh A, Hutchinson A,
O’Keeffe C, Baker R, Peters J. Type
2 Diabetes: Review of screening and
early management for diabetic
retinopathy. London: RCGP, in press.

3. Williams AS. Recommendations for
desirable features of adaptive
diabetes self- care equipment for
visually impaired persons. Task
Force on Adaptive Diabetes for
Visually Impaired Persons.
Diabetes Care 1994;17:451-2.

8 [l eV HeATH ORE Complicarons of didbees aucust 1999 |




10.

11.

12.

13.

Klein R, Klein BE, Moss SE, et al.
The Wisconsin epidemiologic
study of diabetic retinopathy. III.
Prevalence and risk of diabetic
retinopathy when age at diagnosis
is 30 or more years. Arch
Ophthalmol 1984;102:527-32.

Higgs ER, Harney BA, Kelleher A,
et al. Detection of diabetic
retinopathy in the community
using a non- mydriatic camera.
Diabet Med 1991,8:551-5.

O’Hare JP, Hopper A, Madhaven C,
et al. Adding retinal photography
to screening for diabetic
retinopathy: a prospective study in
primary care. BMJ
1996,312:679-82.

Buxton M]J, Sculpher MJ, Ferguson
BA, et al. Screening for treatable
diabetic retinopathy: a comparison
of different methods. Diabet Med
1991,8:371-7.

Leese GP, Ahmed S, Newton RW,
et al. Use of mobile screening unit
for diabetic retinopathy in rural
and urban areas. BMJ
1993;306:187-9.

Kohner EM, Aldington SJ, Stratton
IM, et al. United Kingdom
Prospective Diabetes Study, 30:
diabetic retinopathy at diagnosis
of non-insulin-dependent diabetes
mellitus and associated risk
factors. Arch Ophthalmol
1998;116:297-303.

Diabetic Retinopathy Study
Research Group. Photocoagulation
treatment of diabetic retinopathy.
Clinical application of DRS
findings. Ophthalmology
1998;116:297-303.

Early Treatment Diabetic
Retinopathy Study Research
Group. Early photocoagulation for
diabetic retinopathy. ETDRS report
number 9. Ophthalmology
1991,;98:766-85.

Bachmann MO, Nelson S. Impact
of diabetic retinopathy screening
on a British district population:
case detection and blindness
prevention in an evidence-based
model. J Epidemiol Community
Health 1998;52:45-52.

Bachmann MO, Nelson S.
Screening for diabetic retinopathy:
a quantitative overview of the
evidence, applied to the populations
of health authorities and boards.
Health Care Evaluation Unit,
Department of Social Medicine:
University of Bristol, 1996.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Javitt JC, Aiello LP, Chiang Y, et al.
Preventive eye care in people with
diabetes is cost-saving to the
federal government. Implications
for health-care reform. Diabetes
Care 1994;17:909-17.

Javitt JC, Aiello LP. Cost-
effectiveness of detecting and
treating diabetic retinopathy. Ann
Intern Med 1996;124:164-9.

Dasbach EJ, Fryback DG,
Newcomb PA, et al. Cost-
effectiveness of strategies for
detecting diabetic retinopathy.
Med Care 1991;29:20-39.

Rohan TE, Frost CD, Wald NJ.
Prevention of blindness by
screening for diabetic retinopathy:
a quantitative assessment. BMJ
1989;299:1198-201.

Bagga P, Verma D, Walton C, et al.
Survey of diabetic retinopathy

screening services in England and
Wales. Diabet Med 1998;15:780-2.

Burnett S, Hurwitz B, Davey C, et
al. The implementation of
prompted retinal screening for
diabetic eye disease by accredited
optometrists in an inner-city
district of North London: a quality
of care study. Diabet Med
1998;15:538-543.

Forrest RD, Jackson CA, Yudkin JS.
Screening for diabetic
retinopathy—comparison of a
nurse and a doctor with retinal
photography. Diabetes Res
1987;5:39-42.

Gibbins RL, Kinsella F, Young S, et
al. Screening for diabetic
retinopathy using 35mm colour
transparency fundal photographs.
Pract Diabetes 1994;11:203-6.

Gibbins RL, Owens DR, Allen JC, et
al. Practical application of the
European Field Guide in screening
for diabetic retinopathy by using
ophthalmoscopy and 35 mm
retinal slides. Diabetologia
1998;41:59-64.

Harding SP, Broadbent DM, Neoh
C, et al. Sensitivity and specificity
of photography and direct
ophthalmoscopy in screening for
sight threatening eye disease: the
Liverpool Diabetic Eye Study. BMJ
1995;311:1131-5.

Taylor D, Fisher J, Jacob J, et al.
The use of digital cameras in a
mobile retinal screening
environment. Diabetic Med
1999;16:1-7.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Williams R, Nussey S, Humphry R,
et al. Assessment of non-mydriatic
fundus photography in detection
of diabetic retinopathy. Br Med ]
Clin Res Ed 1986;293:1140-2.

Moss SE, Klein R, Kessler SD, et al.
Comparison between
ophthalmoscopy and fundus
photography in determining
severity of diabetic retinopathy.
Ophthalmology 1985;92:62-7.

Pugh JA, Jacobson JM, Van

Heuven WA, et al. Screening for
diabetic retinopathy. The wide-
angle retinal camera. Diabetes Care
1993;16:889-95.

Lairson DR, Pugh JA, Kapadia AS,
et al. Cost-effectiveness of
alternative methods for diabetic
retinopathy screening. Diabetes
Care 1992;15:1369-77.

Klein R, Klein B, Neider MW, et al.
Diabetic retinopathy as detected
using ophthalmoscopy, a
nonmydriatic camera and a
standard fundus camera.
Ophthalmology 1985;92:485-91.

Kleinstein RN, Roseman JM,
Herman WH, et al. Detection of
diabetic retinopathy by
optometrists. J Amer Optometric
Assoc 1987;58:879-82.

Kinyoun JL, Martin DC, Fujimoto
WY, et al. Ophthalmoscopy versus
fundus photographs for detecting
and grading diabetic retinopathy.
Invest Ophthalmol Vis Sci
1992;33:1888-93.

Reenders K, de Nobel E, van den
Hoogen H, et al. Screening for
diabetic retinopathy by general
practitioners. Scand J Prim Health
Care 1992;10:306-9.

van de Kar W, van der Velden HG,
van Weel C, et al. Diagnosing
diabetic retinopathy by general
practitioners and by a hospital
physician. The use of fundus
photos. Scand J Prim Health Care
1990;8:19-23.

Lienert RT. Inter-observer
comparisons of ophthalmoscopic
assessment of diabetic
retinopathy. Aust N.Z. J
Ophthalmol 1989;17:363-8.

Schatat AP, Hyman L, Leske MC, et
al. Comparison of diabetic
retinopathy detection by clinical
examinations and photograph
gradings. Barbados (West Indies)
Eye Study Group. Arch Ophthalmol
1993;111:1064-70.

1999 [ rwoust

EFFECTIVE HEALTH CARE  Complications of diabetes




36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Penman AD, Saddine JB, Hegazy
M, et al. Screening for diabetic
retinopathy:the utility of non
mydriatic retinal photography in
Egyptian adults. Diabet Med
1998;15:783-7.

British Diabetic Association.
Retinal photographic screening for
diabetic eye disease. London: BDA:
A British Diabetic Association
Report, 1997.

Taylor R. Practical community
screening for diabetic retinopathy
using the mobile retinal camera:
report of a 12 centre study. British
Diabetic Association Mobile
Retinal Screening Group. Diabetic
Med 1996,;13:946-52.

Jude E, Ryan B, O’Leary J, et al.
Pupillary dilatation and driving in
diabetic patients. Diabetic Med
1998:15:143-7.

Ryder RE, Kong N, Bates AS, et al.
Instant electronic imaging systems
are superior to Polaroid at
detecting sight-threatening
diabetic retinopathy. Diabetic Med
1998;15:254-8.

Thompson CJ, Leese GP. The
evaluation of mobile screening for
diabetic retinopathy. Scot Med J
1995;40:5-7.

Anonymous. Keeping an eye on
care. Bandolier 1999;6:5-6.

Mitchell P. Development and
progression of diabetic eye disease
in Newcastle (1977-1984): rates
and risk factors. Aust NZ J
Ophthalmology 1985;13:39-44.

Klein R, Klein BE, Moss SE. The
Wisconsin epidemiological study
of diabetic retinopathy: a review.
Diabetes-Metabolism Reviews
1989;5:559-70.

Kristinsson JK, Gudmundsson JR,
Stefansson E, et al. Screening for
diabetic retinopathy. Initiation and
frequency. Acta Ophthalmol Scand
1995;73:525-8.

The Royal College of
Ophthalmologists. Guidelines for
Diabetic Retinopathy. London: The
Royal College of
Ophthalmologists, 1997.

Hall M. Personal communication.
1999.

Sculpher MJ, Buxton MJ, Ferguson
BA, et al. A relative cost-
effectiveness analysis of different
methods of screening for diabetic
retinopathy. Diabet Med
1991,8:644-50.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Sculpher MJ, Buxton M]J, Ferguson
BA, et al. Screening for diabetic
retinopathy: a relative cost-
effectiveness analysis of alternative
modalities and strategies. Health
Economics 1992;1:39-51.

Boulton A, Connor H, Cavanagh P.
The foot in diabetes. Chichester:
Wiley, 1995.

Walters D, Gatling W, Mullee M, et
al. The distribution and severity of
diabetic foot disease: a community
based study with comparison to a

non-diabetic group. Diabetic Med
1992; 9:354-8.

Apelqvist J, Larsson J, Agardh C.
Longterm prognosis for diabetic
patients with foot ulcers. J Intern
Med 1993;233:485-91.

Edmonds M, Blundell M, Morris M,
et al. Improved survival of the
diabetic foot: the role of the
specialised foot clinic. Q J Med
1986; 60:763-71.

Larsson J. Lower extremity
amputation in diabetic patients.
Lund: Lund, 1994.

Pecoraro R, Reiber G, Burgess E.
Pathways to diabetic limb
amputation: basis for prevention.
Diabetes Care 1990; 13:513.

Bild D, Selby J, Sinnock P. Lower
extremity amputation in people
with diabetes: epidemiology and
prevention. Diabetes Care
1989;12:24-31.

Laing P, Cogley D, Klenerman L.
Economic aspects of the diabetic
foot. Foot 1991;1:111-2.

Peacock I, Fletcher E, Jeffcoate W.
The prevalence of foot lesions - a
community survey. Diabetic Med
1985;2:509A.

MclIntosh A, Mason J, Hutchinson
A, O'Keeffe C, Young R. Type 2
Diabetes Foot Care Review, London,
RCGP, in press.

Rith-Najarian S, Stolusky T, Gohdes
D. Identifying Diabetic Patients at
High Risk for Lower-Extremity
Amputation in a Primary Health
Care Setting: A prospective
evaluation of simple screening
criteria. Diabetes Care 1992;15:1386-9.

Young M, Breddy J, Veves A, et al.
The prediction of diabetic
neuropathic foot ulceration using
vibration perception thresholds.
Diabetes Care 1994;17(6): 557-60.

Abbott C, Vileikyte L, Williamson
S, et al. Multicentre study of the
incidence of and predictive risk
factors for diabetic neuropathic foot
ulceration. Diabetes Care in press.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Klenerman L, McCabe C, Cogley
D, et al. Screening for patients at
risk of diabetic foot ulceration in a
general diabetic outpatient clinic.
Diabetic Med 1996;13: 561-3.

Kumar S, Fernando D, Veves A, et
al. Semmes-Weinstein
monofilaments: a simple, effective
and inexpensive screening device
for identifying diabetic patients at
risk of foot ulceration. Diabetes Res
Clin Prac 1991;13:63-8.

McCabe C, Stevenson R, Dolan A.
Evaluation of a Diabetic Foot
Screening and Protection
Programme. Diabetic Med
1998;15:80—-4.

Ronnemaa T, Hamalainen H,
Toikka T, et al. Evaluation of the
impact of podiatrist care in the
primary prevention of foot
problems in diabetic subjects.
Diabetes Care 1997;20:1833-7.

Rettig B, Shrauger D, Recker R, et
al. A Randomized Study of the
Effects of a Home Diabetes
Education Program. Diabetes Care
1986;9(2): 173-8.

Bloomgarden Z, Karmally W,
Metzger ], et al. Randomized
control trial of diabetic patient
education: improved knowledge
without improved metabolic status.
Diabetes Care 1987;10:263-72.

Malone J, Snyder M, Anderson G,
et al. Prevention of Amputation by
Diabetic Education. Am J Surg
1989; 158:520-4.

Barth R, Campbell L, Allen J, et al.
Intensive education improves
knowledge, compliance and foot
problems in Type 2 diabetes.
Diabetic Med 1991; 8: 11-117.

Kruger S, Guthrie D. Foot Care:
Knowledge retention and self-care
practices. The Diabetes Educator
1992;18(6): 487-90.

Litzelman D, Slemenda C,
Langefeld C, et al. Reduction of
lower extremity clinical
abnormalities in patients with non
insulin dependent diabetes. Ann
Intern Med 1993;119:36—-41.

Uccioli L, Aldeghi A, Faglia E, et al.
Manufactured Shoes in the
Prevention of Diabetic Foot Ulcers.
Diabetes Care 1995; 18:1376-8.

Colagiuri S, Marsden L, Naidu V, et
al. The use of orthotic devices to
correct plantar callus in people
with diabetes. Diabetes Res Clin
Prac 1995; 28: 29-34.

10 [ crreCTvE HEALTH GRE  Complictons of diabers aucust 1999 |




75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Mueller MJ, Diamond JE, Sinacore
DR, et al. Total contact casting in
treatment of diabetic planter
ulcers. Controlled clinical trial.
Diabetes Care 1989;12: 384-8.

Chantelau E, Tanudjaja T,
Altenhofer F, et al. Antibiotic
treatment for uncomplicated
neuropathic forefoot ulcers in
diabetes: a controlled trial. Diabet
Med 1996;13:156-9.

Lipsky B, Pecoraro R, Larsoll S, et
al. Outpatient management of
uncomplicated lower-extremity
infections in diabetic patients.
Arch Intern Med 1990;150:790-7.

Grayson M, Gibbons G, Habershaw
G, et al. Use of
Ampicillin/Sulbactam versus
Imipenem/Cilastatin in the
treatment of limb-threatening foot
infections in diabetic patients. Clin
Infect Dis 1994;18:683-93.

Lipsky B, Baker P, Landon G, et al.
Antibiotic therapy for diabetic foot
infections: a comparison of two
parenteral-to-oral regimens. Clin
Infect Dis 1996;24:643-8.

Steed D, Goslen J, Holloway G, et
al. Randomised prospective
double-blind trial in healing
chronic diabetic foot ulcers:
CT-102 activated platelet
supernatant, topical versus
placebo. Diabetes Care
1992;15:1598-604.

Steed D, Group DUS. Clinical
evaluation of recombinant human
platelet-derived growth factor for
the treatment of lower extremity
diabetic ulcers. J Vasc Surg
1995a;21:71-81.

Steed D, Ricotta J, Prendergast J, et
al. Promotion and acceleration of
diabetic ulcer healing by Arginine-
Glycine-Aspartic Acid (RGD)
peptide matrix. Diabetes Care
1995b;18:1-8.

Wieman T, Griffiths G, Polk H.
Management of diabetic midfoot
ulcers. Ann Surg 1992;215:627-32.

Holloway G, Steed D, DeMarco M,
et al. A randomised controlled dose
response trial of activated platelet
supernatant, topical CT-102 in
chronic, non-healing diabetic
wounds. Wounds 1993;5:198-206.

Richard J, Parer R, Daures J, et al.
Effect of topical basic fibroblast
growth factor on the healing of
chronic diabetic neuropathic ulcer
of the foot: a pilot randomised
double-blind placebo-controlled
study. Diabetes Care 1995;18:64-9.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Gough A, Clapperton M, Rolando
N, et al. Randomised placebo-
controlled trial of granulocyte-
colony stimulating factor in
diabetic foot infection. Lancet
1997;350: 855-9.

Pollack R, Edington H, Jensen J, et
al. A human dermal replacement
for the treatment of diabetic foot
ulcers. Wounds 1997;9:175-83.

Naughton G, Mansbridge J,
Gentzkow G. A metabolically
active human dermal replacement
for the treatment of diabetic foot
ulcers. Artificial Organs 1997, 21:
1203-10.

Gentzkow G, lawaski S, Hershon K,
et al. Use of Dermagraft, a cultured
human dermis, to treat diabetic
foot ulcers. Diabetes Care
1996;19:350-4.

Janssen H, Rooman R, Donecker P,
et al. Topical ketanserin
accelerates the wound healing
process in decubitus, arterial and
diabetic skin ulcers. Unpublished.

Martinez-de Jesus F, Morales-
Guzman M, Castafieda M, et al.
Randomised single-blind trial of
topical ketanserin for healing
acceleration of diabetic foot ulcers.
Arch Med Res 1997;28:95-9.

Apelqvist J, Castenfors J, Larsson J,
et al. Ketanserin in the treatment
of diabetic foot ulcers with severe
PVD. IntAngiOl 1990; 9: 120-4.

Brock F, Abri O, Baitsch G, et al.
Iloprost in der behandlung
ischamischer gewebslasionen bei
diabetikern. Schweiz Med Wschr
1990;120:1477-82.

Muller B, Krais T, Sturzebecher S,
et al. Potential therapeutic
mechanisms of stable prostacyclin
(PG11) - minetics in severe PVD.
Biomed Biochim Acta
1988;47:540-4.

Toyota T, Hirata Y, Ikeda Y, et al.
Lipo-PGE1, A new lipid-
encapsulated preparation of
prostaglandin E1: placebo-and
prostaglandin E1-controlled
multicentre trials in patients with
diabetic neuropathy and leg
ulcers. Prostaglandins
1993,46:453-68.

Lishner M, Lang R, Kedar I, et al.
Treatment of diabetic perforating
ulcers (mal perforant) with local
dimethylsulfoxide. | Am Geriatr
Soc 1985;33:41-3.

Mulder G, Patt L, Sanders L, et al.
Enhanced healing of ulcers in
patients with diabetes by topical

98.

99.

100.

10

—_

102.

103.

104.

105.

106.

107.

108.

treatment with glycyl-L-histidyl-L-
lysine copper. Wound Repair
Regeneration 1994;2:259—-69.

Faglia E, Favales F, Aldeghi A, et al.
Adjunctive systemic hyperbaric
oxygen therapy in the treatment
of severe prevalently ischemic
diabetic foot ulcers. Diabetes Care
1996;19:1338-43.

Leslie C, Sapico F, Ginunas V, et al.
Randomised controlled trial of
topical hyperbaric oxygen for
treatment of diabetic foot ulcers.
Diabetes Care 1988;11:111-15.

Apelqvist J, Larsson J, Strenstrom
A. Topical treatment of necrotic
foot ulcers in diabetic patients: a
comparative trial of Duoderm and
MeZinc. Br ] Dermatol
1990a;123:787-92.

.Apelqvist J, Tennvall R. Cavity foot

ulcers in diabetic patients: A
comparative study of cadexomer
iodine ointment and standard
treatment. An economic analysis
alongside a clinical trial. Acta
Derm Venereol 1996;76:231-5.

Baker N. Allevyn vs Sorbsan in the
treatment of diabetic foot ulcers,
unpublished.

Blackman J, Senseng D, Quinn L, et
al. Clinical evaluation of a
semipermeable polymeric
membrane dressing for the
treatment of chronic diabetic foot
ulcer. Diabetes Care
1994;17:322-5.

Foster A, Greenhill M, Edmonds M.
Comparing two dressings in the
treatment of diabetic foot ulcers. J
Wound Care 1994;3:224-8.

Vandeputte J, Gryson L. Diabetic
foot infection controlled by
immuno-modulating hydrogel
containing 65% glycerine -
presentation of a clinical trial.
Unpublished.

Clever H, Dreyer M. Comparing
two wound dressings for the
treatment of neuropathic diabetic
foot ulcers. In the proceedings of
the 5th European Conference on
Advances in Wound Management,
1996; London. Macmillan.

Donaghue VM, Chrzan JS,
Rosenblum BI, et al. Evaluation of
a collagen-alginate wound
dressing in the management of
diabetic foot ulcers. Advances in
Wound Care 1998;11:114-9.

Ahroni J, Boyko E, Pecoraro R.
Diabetic foot ulcer healing:
extrinsic vs intrinsic factors.
Wounds 1993, 5(5): 245-55.

1999 [ rwoust

EFFECTIVE HEALTH CARE  Complications of diabetes




This bulletin was written and produced m  Michael Hall, British Diabetic
by staff at the NHS Centre for Reviews Association
and Dissemination, University of York.

Effective

Health Care

This bulletin is based on reviews carried
out by SCHARR, University of Sheftield, to
inform Clinical Guidelines for Type 2
Diabetes. This was part of a collaborative
programme involving the Royal College
of General Practitioners, the British
Diabetic Association, the Royal College of
Physicians and the Royal College of
Nursing. The review team members were
Colin O’Keeffe, James Mason, Aileen
Mclntosh, Jean Peters, and Allen
Hutchinson.

A review carried out by Mariam Majid,
Nicky Cullum, Sue O'Meara and Trevor
Sheldon was also used to inform the
section on foot problems.

Acknowledgements:
m George Alberti, Royal College of

Physicians
Mark Baker, North Yorkshire HA
Alan Bell, NHS Executive

Sheila Clarkson, Blackburn Royal
Infirmary

Nicky Cullum, University of York

Anne Eltringham-Cox, British Diabetic
Association

Alison Evans, University of Leeds
John Forrester, University of Aberdeen

Tim Gillow, Birmingham & Midland
Eye Centre, City Hospital NHS Trust

Chris Griffiths, St. Bartholomew’s and
the Royal London School of Medicine
and Dentistry

= Paul Hodgkin, Centre for Innovation

in Primary Care, Sheffield

Beth Knucky, Department of Health
Dee Kyle, Bradford HA

Marie Lancett, NHS Executive

Paul Marshall, Department of Health

Dinesh Nagi, Pinderfields General
Hospital

Andrea Nelson, University of York
Colin Pollock, Wakefield HA

Jerry Read, Department of Health
Colin Waine, Sunderland HA

Donald Whitelaw, Bradford Hospitals
NHS Trust

John Wright, Bradford Royal Infirmary
Robert Young, Salford Royal Hospitals

Effective Health Care Bulletins

The Effective Health Care bulletins are

based on systematic review and Vol. 2 Vol. 3 2. Pre-school hearing, speech,
SyntheSIS of research on the clinical 1. The prevention and treatment 1. Preventing and reducing the |angque and vision
effectiveness, cost-effectiveness and of pressure sores adverse effects of unintended - ;::‘reenlng Cof |
acceptability of health service 2. Benign prostatic hyperplasia ISEMEE PRTEES ¢ R ) GelEs
interventions. This is carried out b 3. Management of cataract 2. The prevention and reaiment 4. Cardiac rehabilitation

) . . A 4. Preventing falls and of obesity 5. Antimicrobial prophylaxis in
a research team using established " ob an 3 Mental health ion i colorectal surgery

o = . . . Sul sequenf injury . ental health promofion In -

methodological guidelines, with qdwf:e in older people high risk groups 6. Deliberate selfharm
from expert consultants for each topic. 5. Preventing unintentional 4. Compression therapy for
Great care is taken to ensure that the injuries in children and venous leg ulcers Vol. 5
work. and the conclusions reached young adolescents 5. Management of stable angina 1. Gelting evidence into
il ! e —— summorise’ 6. The management of breast 6. The management of practice
h Y h findi .”?I Uni ity of cancer colorectal cancer 2. Dental restoration: what type
the research findings. e 'plversnyo 7. Total hip replacement of filling?
York accepts no responsibility for any 8 Hotpitalivelumelandihealth Vol. 4 SR

care outcomes, costs and 1
patient access

consequent damage arising from the gynaeological cancers

use of Effective Health Care.

. Cholesterol and CHD:
screening and treatment

Full text of previous bulletins available on our web site: www.york.ac.uk/inst/crd

Subscriptions and enqiries

Effective Health Care bulletins are published in association with Royal Society of Medicine Press. The Department of Health funds a limited
number of these bulletins for distribution to decision makers. Subscriptions are available to ensure receipt of a personal copy. 1999 subscription
rates, including postage, for bulletins in Vol. 5 (6 issues) are: £43/$70 for individuals, £70/$112 for institutions. Individual copies of bulletins
from Vols 1-4 are available priced £5/$8 and from Vol. 5 priced £9.50/$15. Discounts are available for bulk orders from groups within the NHS
in the UK and to other groups at the publisher’s discretion.

Please address all orders and enquiries regarding subscriptions and individual copies to Subscriptions Department, Royal Society of Medicine Press,
PO Box 9002, London W1A 0ZA. Telephone (0171) 290 2928/2927; Fax (0171) 290 2929; email zoe.tyrrell@roysocmed.ac.uk Cheques should be made
payable to Royal Society of Medicine Press Ltd. Claims for issues not received should be made within three months of publication of the issue.

Enquiries concerning the content of this bulletin should be addressed to NHS Centre for Reviews and Dissemination, University of York, York
YO10 5DD; Telephone (01904) 433634; Fax (01904) 433661; email revdis@york.ac.uk

Copyright NHS Centre for Reviews and Dissemination, 1999. NHS organisations in the UK are encouraged to reproduce sections of the bulletin for their own
purposes subject to prior permission from the copyright holder. Apart from fair dealing for the purposes of research or private study, or criticism or review, as
permitted under the Copyright, Designs and Patents Act, 1988, this publication may only be produced, stored or transmitted, in any form or by any means, with the
prior written permission of the copyright holders (NHS Centre for Reviews and Dissemination, University of York, York YO10 5DD).

The NHS Centre for Reviews and Dissemination is funded by the NHS Executive and the Health Departments of Scotland, Wales and Northern Ireland; a contribution to

the Centre is also made by the University of York. The views expressed in this publication are those of the authors and not necessarily those of the NHS Executive or
the Health Departments of Scotland, Wales or Northern Ireland.

Printed and bound in Great Britain by Latimer Trend & Company Ltd., Plymouth. Printed on acid-free paper. ISSN: 0965-0288
The contents of this bulletin are likely to be valid for around one year, by which time significant new research evidence may have become available.

ust 1999

(12 [l EFFeCVE HEALTH ORE Complcaions o dihres



