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Amputation Prevention in Diabetes

* Epidemiology of diabetes / foot disease
* Natural history

* Local and national strategies / pathways
* Evidence to underpin clinical practice

* Expanding limb salvage options



Epidemiology Diabetes

Almost 3.7 million
people have been diagnosed
with diabetes in the UK

12.3 million

people are at increased risk
of Type 2 diabetes

20067 2007-8 2008-9 200010
I Diabet B Stroke and mini-strok 4.6 million
iabetes roke and mini-stroke people are living with
[N Cancer — Future diabetes projection diabetes in the UK
[ Coronary Heart Disease — Future cancer projection
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Epidemiology Diabetes
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“Record levels of diabetes-related

amputations” (Diabetes UK)

=

2016

8.1 major per
10,000 diabetes

2013

9.1 major per
10,000 diabetes

<

2008

11.1 major per
10,000 diabetes

2004

18.7 major per
10,000 diabetes

Diabetes Care. 2012:35:2588-90



“Record levels of diabetes-related

amputations” (Diabetes UK)

=

2016

21 minor per
10,000 diabetes

2013

19.5 minor per
10,000 diabetes

<

2008

10.3 minor per
10,000 diabetes

2004

11.7 minor per
10,000 diabetes

Diabetes Care. 2012:35:2588-90



Scottish Diabetes

Recording of foot screening

Patient information nationally

Risk Stratification Triage System

CPR for Feet campaign

On line training programmes to support the
Scottish Diabetes - Foot Action Group

implementation of CPR for Feet

* Bespoke SClI-Diabetes Ulcer Management

System

Data collection across Scotland



Regional Variation
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* 8 fold variation g?g’tﬁ,’?g
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* Reasons unknown
* Organisation / access care
e Variations in clinical practice

* Commissioning services

* Clinical gUIdelmes Holman, Diabetologia. 2012;55:1919-25
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Public Health England
Diabetic Footcare Profile
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National Diabetic Foot Audit
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Clinical and commissioning guidance

In partnership with

NHS|

Diabetes

N I c E National Institute for
Health and Care Excellence

Dlabet

Putting feet first

Diabetic foot problems: prevention and
management

Commissioning specialist services for the
NICE guideline management and prevention of diabetic
Published: 26 A t2015 . . .

oo i foot disease in hospitals

nice.org.uk/guidance/ng19

This report is supported by:

Association of British Clinical Diabetologists

Foot in Diabetes UK

Joint British Diabetes Societies Inpatient Working Group
National Diabetes Inpatient Specialist Nurse Group
Primary Care Diabetes Society

Scottish Diabetes Foot Action Group

Society of Chiropodists and Podiatrists
The Vascular Society of Great Britain and Ireland
Welsh Endocrine and Diabetes Society .

© NICE 2018, All rights reserusd. Subject to Notice of rights hitps:/fnunsnice.org uk/terme-and-conditions#notice-of -
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International guidance

oras: ) Atia ‘olume 42 - Supplement 2 December: 2011 .1SSN 1078-5884

Diabetes/Metabolism c

European Journal of Journal

Resea rCh d nd Re\/i ews Vascular & Endovascular Surgery

Proceedings of the 6th International
Symposium on the Diabetic Foot Management of

Critical Limb Ischaemia and Diabetic Foot
May 10-14, 2011

Noordwijkerhout, The Netherlands
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G Editors: Nicol Schaper,
William van Houtum and Andrew Boulton

Clinical Practice Guidelines
of the
European Society for Vascular Surgery

Calobraﬁng_ owr Silver Jubilee .
(\%/)WILEY- 155N 15207552
JY) BLACKWELL 28(51) 1-238 (2012)
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Scale of the problem

ACTIVE ULCER 5% MDT foot clinic

HIGH RISK 15% Intensive foot protection

INCREASED RISK 20% Regular foot protection

LOW RISK 60% Routine annual screen
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ldentification of those at risk

* Low risk (normal pulses, normal sensation)
Yearly review in primary care (QOF)

* Increased risk (absent pulses or abnormal sensation)
Refer to community podiatry (6 monthly review)

* High risk (absent pulses AND sensation / prev ulcer)
Refer to community podiatry (3 monthly review)

* Ulcer
Referral within 24hours to hospital diabetes foot clinic

Diabet Med. 2018;35:1480-1493



Average Vascular Unit 800,000

Benchmarks for a standard population

(NICE 2010)

Diabetes 52,800 (6.6%

1,848 (3.5% of 52,800) emergency | -

foot care 5 EVERY DAY

19,272 (36.5% of 52,800)
community podiatry

Skip to content | Vision impaired | Login | Glossary | Contact | Sitemap
Site

National Institute for

Health and Clinical Excellence

Home [WZEPIIELREW  putting guidance into practice  Getinvolved  News and press  About NICE

Search

@NICE ONHS Evidence

for a foot care service for people with diabetes

Benefits of
implementation

NICE implementation
programme

service for people with diabetes

Home... Using guidance... Commissioning guides supporting clinical service redesign... Foot cara service for people with diabetes...

IDetermining local service levels for

Determining local sarvice levels

a foot

I Benchmarks for a standard population

Implementation tools . .
For a standard primary care trust population of 250,000, the average

Foot care service for
people with diabetes

Help implement NICE number of people with diagnosed diabetes would be 9250 (3.7% of the
population). All of them will require some form of foot care management

including education.

Commissioning a foot
care service for paople
with diabetes

Of these, approximately 324 (3.5% of 9250) may be expected to require
emergency foot care treatment, and 3376 (36.5% of 9250) may require
foot care and reviews at frequencies based on their elevated (increased or
high) risk level.

Measuring the use of
NICE guidance

Shared leaming

Specifying a foot care
service for people with
diabetes

implementing NICE

quidance For an average practice with a st size of 10,000, the average number of

people with diagnosed diabetes wauld be 370 (3.7% of the population), of
‘Do not d: which 13 (3.5% of 370) may require emergency foot care, and 135 (36.5%
recummendatmns

of 370) may require foot care and reviews at frequencies based on their

Determining local service
levels for a foot care
service for people with
diabetes

Referral advice elevated (increased or high) risk level.

The table below provides estimates of the numbers of people with
diagnosed diabetes at elevated risk (that is, ‘increased" and 'high' risk), and

Assumptions used in
estimating a population
benchmark

the likely number of appointments that may be required according to the
recommended frequencies of review in the NICE dlinical guideline CG10 on
type 2 diabates - foot care. The full guideline on Type 1 diabates in adults

The commissioning and
benchmarking kool

recommends'following the type 2 diabetes guideline for foot care' in the
management of foot ulceration and associated risk factors.

¢ (Frequency Appointments Appointments
of raview  required required

Rizk level

Ensuring corporate and
quality assurance

9 of No. o
population PaYerts (months)  annually maonthly

pcT
(population

North Bristol m Bl University of
NHS Trust 2| BRISTOL

Vascular Society Annual
Scientific Meeting 2018




Structure & Process of Care

e 82% type 2 diabetes annual foot check

* 85% CCGs providing foot protection pathway

* 80% hospital sites with MDT foot clinic

https://www.nice.org.uk/guidance/NG19/uptake
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Structure & Process of Care

* 67% CCGs provide a pathway for foot
assessment within 24 hours

* 15% active foot problems referred to a
specialist and assessed within 2 days

e 64% foot risk assessment <24 hours admission

https://www.nice.org.uk/guidance/NG19/uptake
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Where is the problem?

“the crucial barrier to diabetic foot care is
delay in accessing specialist care”

Diabet Med. 2018;35:1072-1077
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Effect of quality of medical care

e Aggressive cardiovascular TN~
risk factor management T
* Before CV intervention :
5 year mortality 48% 5
* After CV intervention
5 year mortality 27% ° " vem 4
Brownrigg. J Vasc Surg. 2014;60:982-6
Young. Diabetes Care 2008;31:2143-7
Vascular Society Annual NOI’th BI’iStOI m .% University of

Scientific Meeting 2018

NHS Trust AL BRISTOL



Provision of care in the US

* Regional variations in quality of care
in US
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o
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Post revascularisation care

* Regional variations in quality of care

in US Kaplan-Meier Amputation Free Survival Estimates
1.00 1
0.90-
T
2 0.80-
5
* Revascularisation rates associated o
with { amputation rates ??7??? ol
050— T T T T T
0 5 1 1.5 2
imber at risk Time (ysars)
. . — — —— Non-Diabetic in LQ Region  «ss:seeersasee Diabetic in LQ Region
¢ GOOd Care StrUCtureS aSSOC|ated Wlth Non-Diabetic in HQ Region —-— Diabetic in HQ Region
Mamputation free survival post
bypass Ann Vasc Surg. 2014;28:1719-1728
Vascular Society Annual North BI"IStOI m -% Unlver81t of

Scientific Meeting 2018
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Vascular Surgery role in the diabetic foot

e Revascularisation

The Provision of
Services For Patients with
Vascular Disease 2015

 Debridement & amputation

 Part of the MIDT

* “the specialists involved will be
determined by local interest /
expertise”
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National Minimum Skills Framework

In partners

Dia

betes

hip with

Putting feet first:
national minimum skills framework

D1abet >

Revised March 2011

The natienal minimum skills framework for commissioning
of footcare services for people with diabetes

Vascular Society Annual
Scientific Meeting 2018

North Bristol m

NHS Trust

-% University of
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National Minimum Skills Framework
e DDG

Dlabet Deutsche Diabetes Gesellschaft

Urkunde

Diabetes Zentrum Dr. Tews
Herzbachweg 14E
63571 Gelnhausen

Diabetes

Putting feet first:
national minimum skills framework

The natienal minimum skills framework for commissioning
of footcare services for people with diabetes

wurde entsprechend der Richtlinien der
Deutschen Diabetes Gesellschaft als

. Ambulante Behandlungseinrichtung
Revised March 2011 fiir Patienten mit Typ 1 und Typ 2 Diabetes
Zertifiziertes Diabeteszentrum DDG

This report is a joint initiative from: durch Vorstandsbeschluss anerkannt.

Diabetes UK b . . o x .
Foot in Diabetes UK Die Einrichtung ist berechtigt, die Bezeichnung vom 15.12.2015 bis zum
NHS Dizbetes 15.12.2018 zu fihren.
The Association of Eritish Clinical Diabetologists
The Primary Care Diabetes Sodiety
The Society of Chiropodists and Podiatrists
. 12.01.2016
G Aepi : W - bt
. . . Prof. Dr. med. Baptist Gallwitz Prof. Dr. med. K-D. Palitzsch
. . Prasident der Vorsitzender des Ausschusses
Deutschen Diabetes-Gesellschaft Qualitatssicherung, Schulung™

und Weiterbildung

ubetesot
DEUTSCHE
DIABETES
HILFE
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Size and nature of the problem

“It is likely that the great increase in the number
of patients with diabetes over the next decade
will have the biggest impact on vascular services.
Many of these patients present as an emergency,
and are at high risk of amputation. Prompt
treatment of the infected diabetic foot and
revascularisation, if required, can minimise the
risk of subsequent amputation.”
POVS 2015

Scientific Moeting 2016 extn Bristol !lZlE Erﬁ“’fs“%td’f
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Size of the problem vascular units

e 800,000 population

e 350-400 patients with CLTI every year per (POVS 2015)
e 52800 diabetes (6.6% population)

3168 DFU patients (6% incidence)

e 1584 with PAD and DFU per year (50% PAD)

* 4 every day
N Engl J Med. 2017;376:2367-2375



Vascular Capacity and Organisation

Endovascular Bypass
Year MoO. of procs | % Dilateral % eleciive Mo. of procs | % bilateral % elective
2009 16,345 9.7 6.6 4,337 6.7 65.0
2010 16,500 9.6 76.8 4,581 7.2 65.0
2011 16,988 8.4 7.0 4,396 6.4 66.8
2012 17,214 8.3 5.7 4,248 7.1 66.3
2013 17,179 7.8 74.0 4,314 6.6 Bd.7
POVS 2015
Vascular Society Annual North BI"IStOl m -% University of

Scientific Meeting 2018

NHS Trust AL BRISTOL




Early revascularisation — wound healing
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Limb salvage: revascularisation >2 weeks

Limb Salvage

10 DMcat
—IMdighetes no
- +“idighetes yes
= —no-censored
=Te —DM-censored
0.8+ o
- —
0,67 —
0,44
0.2
0,0
| | 1 | |
10 20 30 40 50

Time in months

Eur J Vasc Endovasc Surg. 2017;53:206-213



Practical delay common

4 days
[1—?]

18 days

9days -
[5-17] Vd , 29 urgent
12 major f
REVASCULARISATION

amputations

REFERRAL ) g

44 days
[27-62]

Eur J Vasc Endovasc Surg. 2017;53:206-213



Perfusion post revascularisation

“T1§1

|

o 1 7 14 21 28
Days after PTA

Successful revascularisation group 4
Unsuccessful e Diabet Med. 2005;22:460-5

Va_scul_a_r Socie_ty Annual Nor-th BFIStOl m -% Umverslt of
Scientific Meeting 2018 NHS Trust - oy BRISTOL



Delays to review?

Cumulative percentage

100

Consultant review within 12-14 hours: 42%

90

—#— Elective

80

70

—J— Flanned
Emergency

50

40 —

30

20 40 &0

Time between admission and first consultant review (hours)

Lower Limb Amputation:
Working Together

A review of the care received by patients who underwent
major lawer limb amputation due to vascular disease or
diabetes

A report by the National Confidential Enquiry into Patient
Outcome and Death (2014)

Compiled by
MU Gough ChM FRCS - Clinical Co-ordinator
Health Education Yorkshire and the Humber

M Juniper FRCP - Clinical Co-ordinator
Great Western Hospitals NHS Foundation Trust

H Fieeth BSc {Hons) MSc RGN MSc - Clinical Researcher
A Butt BSc (Hons) - Ressarch Assistant
M Mason PhD - Chief Executive

Study proposed by: The Vascular Saciety of Great Britain
and Ireland

Funded by: The Healthcare Quality Improvement
Parmership

The authors and Trustees of NCEPOD would pasticularly
like 1o thank the NCEPOD staff for their wark in collecting
and analysing the data for this swudy: Robert Alleway,
Donna Ellis, Dolores Jarman, Kathryn Kelly, Eva Nwosu,
Karen Pratopapa, Hannah Shotton, Neil Smith and Anisa
Warsame.




Major amputation

0.30-

0.251

%0.20+

0.151

0.10

== Female p=0.1216
== Males p<0.0001

10

Length of Wait (Cays)

20

30

England in-hospital amputation mortality following major amputation

Eur J Vasc Endovasc Surg. 2012;44:485-90
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Vascular Surgery
GIRFT Programme National Specialty Report

by Professor Michael Horrocks

THE PROVISION

OF SERVICES

FOR PATIENTS WITH
VASCULAR DISEASE 2018

§f Ur nt vascular care delivered by
ntegrated vascular networks. ‘yy

GIFFT ks defiveredin partnershipwith the Royal Naiond Orthopaed i Hospital NMS Trust and NHS Improvement
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Evidence for vascular interventions

Low quality studies

Small / no blinding

Report diabetes separately

No reporting standards

No core outcome set

Personal View

Reporting standards of studies and papers on the prevention
and management of foot ulcers in diabetes: required details
and markers of good quality

"Wilam jofeoate, Sz A B, Fronoesd Game, Robed § HIndWfTe, Pairioe £ i, Nivam C5giopes on bebaf ofthe intrnatioonfWianking
P o e Dhabetic Foust e the E orope Wioond Manngement Assoot i

The evidence huse for many aspecs of the management of foo ulcers i people with diabers & weak, and good-

qualiry research, espectally reblading v sudies of direct relesance 1 roudne clindcal care, 1s needed. In this paper, we
summarise the core dewtls required 10 de phl:mrﬁ and reparing of tneervendon smdies tn che prevension and
5

management of dizberic foor wers, inchuding

= thar focus on offlkading, simuladon of wound healing,

heckl

peripheral anery disease, and miscdon. We highlighe sspects of mal design, condwcr, and repordng thar should be
L { for for

[ .

bias and tmyp
readers who assess the qualiny of published work.

Introduction

Foat ulcers pose an enammess problem for people with
diabemes! and thetr prevendom and managemen: are
undermtned by the scardey of evidence on which w base
weammen: choloss. Mamy sysematc retews hawe
tepeaindly drawn anEson m the urgent need fior higher-
qualicy srudtes tn boh provendon and mamagemen:.
Despiee v call for acron and the excalating stee of the
chmical problem, the number of repors of highaqualin
research oo meervencions: for diabesc foor uleers has
rematned |ow ¢

There ts no shorage of guidance wvatlable o che
general princples of wial destgn, conducr, and reporing,
and mesearchers are abready encouraged m wse ane of
several checkliss when planning and conductng chesr
research. These inchnde the CONSORT smement for
randomtsed  mlalsd STRORE for  epidemiclgacal
smodtes,” and PRISMA for sysirmane reviews and mes-
amlyses.® Sysiems for soormg smdies of differenc
desige and gudance on the assssmen: of published
svidencs—noubly, the CRADE sysers®ds: edsm
These prindpks bawe bem imcorpormed mm o
guidance docomens for smdies of chromic wounds
published by the Buropemn Wound Mamagemen:
Assoctanion [EWMa) bur no gusislmes bove s far
been produced chir are spectfic for smdies in the
complex clinical area of foor wheers in diabeses. Parc of
the rezsan for this lies n the large mumber of overlapping
processes tmvclved n the developmen: and presmeion
af Foar taheers and in chetr prommesed healng, and chesr
effecs o all aspecs of il design,

Therefore, . s paper, we cuttne sundinds for the
decigm and reporiing of snudtes of foot ulcers tm dtabes,
ahthongh this paper 15 maded © be mad tn conjuncdoa
swtth the less spectfic repors mablished by the EWMA
These sandards are direcied ax those who design and
underake the research, and those who rad and assess
the repars. We hope thar by defining the ctiesa duac
need oo be spectfied tn research ardeles, this paper will
lead m am tmprovermen: tn the qualtsy of the research

ot o A ey VS 4 Stmear 1L

We also provide a 2.p

Lamce Dok i i 1008
4 TELEE

Fablw s i

M3, T0E
et U
ST R

conduced and sobreined for publicm. Foaly,
chrough doimg repearsd spmemac redews, we fnund
that cxisting wals fox assestag the Bermrs dones fully
meet the necds of msearch 12 this omples chnteal arez;

therefore, we alos mehude 3 chackls as both 2 gmdew

auchars and 2 wol for craders m asmess the qualny of
repatied work.

This defmigon of smndirds for e design and
reparting of research fom disease of the foorm dabers
15 limieed w0 tmervensons designed m tmprove either
the pravention or the managemen: of oo whers, and
mecndes other forms of diaberc foor disease. Although
constderation 15 gven o smudies mrgesng diferem
pathogersc farmors (e, nenropathy, deformiy, pertphersl
artery disezsme, and infecdon), we primarly fous cn
research thar 1= of dtrecr chmical relevance. Thes

gdelines do oo fnclade work on spectfic underlying ¥

btological mechanssms or processes, observasional fnon-
tmervensional] research, or work 0 animal models. The
paper 15 als: hemieed w smdtes of efficay and
Effertvensss, and dos nor comstder heahh srnmemss
aspecs.

Coredetalls for reports of Intervention studies
Mamy deqils should be docomemed 1o imeTsendon
smdies., bux they vary depending on the specfic area of
research. They alss vary berween smudies of uloer
prevention and mamgemen: {wble 1), md bemween
smudies concerning off-kading, associaied pertpheral
artery disease, and tnfecton (uble 2). The demtls of
smdies can be divided oo chose reladng o the
pepulation fwhether of the pemson, the bmb, or the
uakees), imemwentcas, and ousomes, and chey wtll wary
acromding m che primary objecave or area of merest of
the smdy. The tems bsred 0 mbles 17 should be
comstdered a5 rszencal for tnchsion 1 repors, een
though the dewil for each repor will vary with the smudy
type. Fathare 10 1nclade some ot many of thess deils =
the reason that s s baghqualiey papers have been
\dermified tn systeTISC revim T

Tand, Wttt 4G5 1P, U
gt




Quality of studies to inform clinical
practice in diabetic foot and PAD

Total score: 21

Design

Conduct

Outcome

Median score 8/21
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Year of publication

Eur J Vasc Endovasc Surg. 2018;56:401-408




Factors associated with being alive and
ulcer-free at 24 weeks (NDFA)

—@— Single ulcer
—_— Ethnicity = Asian
- Sex = Female
. '—’—' BMI = 30-35 (Obese
’M Ilkely to be healed — — BMI = 35-40E0bese;
) —_ Diabetic = 5-9yrs
e | ess likely to be healed —— BMI = 25-30 (Overweight)
— - All care processes = No
- Foot exam >1 year ago
—_ Diabetic = Unknown yrs
— — Smoking = Unknown
— Smoking = Current
— - Not first ulcer
—@— On hindfoot
Neuropathy — -
Deep ulcer — -
Charcot = Definite —@—
Ethnicity = Not stated _—
Time to first expert assessment >2 months —@—
Large ulcer = a2
Ischaemia -
0.125 0.25 0.5 1 2 4

Odds ratios



Who will benefit from revascularisation?

e Historical definition of CLI unhelpful
 PAD common (50%)
* Ulceration multi-factorial

* Crural disease

eseulr Sockey nnua North Bristol [IT7EY EHE Universioyof
NHS Trust £l



What proportion of patients with PAD and
ulceration are revascularised?

DOE 10,111 1. 1464-549 12008 02445 x

Delivery of care to diabetic patients with foot ulcers in
daily practice: results of the Eurodiale Study,

* Eurodiale Study

L. Prompers, M. Huijberts, J. Apelqvist*, E. Judet, A. Piaggesit, K. Bakker§, M. Edmonds¥),
P. Holstein*=*, A_ Jirkovskatt, D. Mauriciot$, G. R. Tenrwall§§, H. Reikef 1, M. Spraul®=*,
L. Ucciolitt+, V. Urbancict+#, K. Van Acker§sg, J. Van Baalf11, F. Van Merode**** and
N. Schaper

Drésion of Endocriaiagy , Departhent of hiesn sl Mg, Ui

‘oAMsim, Msima, Saedes, ADisbetesC entre, Tameside G
& Metbasma, Ariends Ospedsiers

st ia Pari, Paa,

e, {isbetic Degirtrment, Kings Coliege Hosgital, Londom, UK, **Copenger

Copertiage ark, 11 Diabetes Cenbre, utibutefor Chrical and Epesmental Medicine, Pague, Casch Regubiic, 4 Depatment of Endomaiogy & Muiton,

Hespinl e Sant P, Atncrens vy of Rk, Spin, S5 S ettt forHosth Econeni (HEL L, S, focers g o en
Hesapfs, Wl are +4 “Msthis Spital, Distere Deastrmen, B Vesata, Department of

4 Depatment of En sty Medical Certre, Liutians, Sowenia, BES5t o e 0! Endocs

rtment of Surgery, Twerehorg Tiekenbus, Abme and *+* *Diepsrment of Hesith Organation, Peiiy and Exemormies, Masticht Uniae

* 14 experienced European centres | ===

Abstract

Aims  To determine current management and to identify patient-related factars and barriers that influence management
strategics in diabetic foot discase

Methods The Eurodiale Study isa prospective cohort study of 1232 consecutive individuals presenting with a new
diabetic foot uleer in 14 centres across Europe. We determined the use of management strategies: referral, use of offloading,
vascular imaging and revascularization

Results Twenty-seven percent of the patients had been treated for » 3 months before referral to a footclinic. This varied
considerably between countries (6-55%). At study entry, 77% of the patients had no or inadequate offloading. During
follow-up, casting was used in 35% (0-68%) of the plantar fore- or midfoot ulcers. Predictors of use of casting were male
gender, large ulcer size and being employed. Vascular imaging was performed in 56% (14-86%) of patients with severe
limb ischaemia; revascularization was performed in 43%. Predictors of use of vascular imaging were the presence of

’ Conclusion  Treatment of many patients is not in line with current guidelines and there are large differences between

countries and centres. Our data suggest that current guidelines are too general and that healthcare organizational barriers

and personal beliefs resultin underuse of recommended therapies. Action should be undertaken to overcome these barriers
and to guaraniee the delivery of optimal care for the many individuals with diabetic foot disease.

Diabet. Med. 25, 700-707 (2008)
Keywords ~diabetic foot, PAD, infoction, deliver of care

Abbreviations ABPL ankle brachial pressure index; CRF, casc record form; MRA, magnetic resonance angiography:
PAT, peripheral artery discases TCC, total contact casting
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Variation in revascularisation rates

80
PARsvascularised
W 1ot revascularised

Number of patients

12 3 4 5 B 7T 8 9 1M1 1213 14

Centre D|abet Med 2008,25700'7
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Variation
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e Consecutive series
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Limb revascularization feasibility in diabetic patients
with critical limb ischemia: Results from a cohort of 344
consecutive unselected diabetic patients evaluated in 2009

Ezio Faglia®, Giacomo Clerici “*, Sergio Losa®, Davide Tavano©, Maurizio Caminiti®,
Marco Miramonti ®, Francesco Somaluico %, Flavio Airoldi©

*Diabetlogy Centre, Diahesic Foot Centre, ROCS Multimedica, Via Milaness 300, 20099 Sesta San Giovanni, Mailano, Ry
®Vascular Surgery Unit, IRCCS Multimedica, Sesto San Giowanni, Milang Ttaly

“Inrventional Radiokygy Laboratory, IRCCS Multimedia, Sesto San Giovansd, Milang, kaly

*Medical Statistics Unit, RCCS Mubtimedicn, Sesto San Giovanni, Milang, Ra

e 344 diabetes + CLI

. % revascularise
(86% PTA, 11% bypass)

ARTICLE 1NFO

ARSTRACT

v history:
Received 22 July 2011
Recsived in revied farm

10 Octaber 2011

Acceped 24 Oacber 2011
#ublished an ine 71 November 211

ritical limb schemia
Feripheral mvascularization
Feripheral angioplazy
‘Peripher] bpass graft
Disbetic Fact Centre

Aims: Ta evaluate the femilility of pesiphera] mvascdarization by angioplasty [FIA) o
Teypam grafting (BP6) in dishetic patients with critical limb ischemia (CL1)
Methods: All diabetic patients refemed taour Disbetic Faot Gentre forfoot lesian ar rest pain
were amessed for the presence of CLI 25 assessed by the TASC criteria. All patients
underwent angiography that was evalusted joindy by an interventional mddagiz, 3
vascular murgean and a disbetologist of the disbetic foot care team
esults: During 2008, 344 disbetics were 3 dmitted because of CL1in 3 total of 360 limbs. FTA
wa 308 s %) limbs, and per Fra
e izatian could nat i umﬁ.umummr.m:k
of target vemel {3 Embs) or kigh surgcal risk (3 limis)
Accarding to the judgement of the vascular surgeon, BPG was anatamically feasile in
180 (58.4%) of the 3018 limbs that underwent PTA. Therefare, consilering ko the 40 limbs
BE 1 was fudged posshle in atal
of 720 (51 1% limbs
At 30 days, 19 5.3%) sbave the ankle amputations were performed: 8 66.7%) amputa
ans were performed in the 12 ronrevascularized Embs, 8 [26%) smpuktions wer
performed in the 08 Erbs teawd with FTA and 3 (L5%) amputations were performed
in the 40 limbs treated with BRG
Cnclusions: Revascularization by FTA is highly feasible in dabetics with CLL The ashility
af revascularization by BAG 5 lower but nonetheless consistent. In cenires where both
are available, itis o mare than 9% af

disbetics with CLL
© 2011 Hsevier Ireland Lad. Al rights reserved.
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Prediction of revascularisation outcomes

Variable” 30 days 0 months 12 months 24 months
BASIL
Survival 0.700 (0.60-0.80) 0.651 (0.56-0.74) 0.664 (0.59-0.74)
Survival (DM only) 0.769 (0.63-0.91) 0.717 (0.60-0.83) 0.668 (0.55-0.79)
FINNVASC 0.533 (0.45-0.62)
Survival 0.581 (0.44-0.73) 0.506 (0.41-0.60)
AFS 0.576 (0.34-0.81) 0.543 (0.46-0.63)

AES (bypass only)
AES (DM only)

Modified PREVENT

Survival

0.732 (0.58-0.88)
0.578 (0.44-0.72)
0.537 (0.27-0.80)

0.548 (0.39-0.71)

0.582 (0.48-0.68)
0.582 (0.50-0.67)

0.627 (0.54-0.71)

AFS 0.595 (0.44-0.75)
AES (bypass only)

AFS (DM only) 0.581 (0.45-0.71)

AFS, Amputation-free survival; CI, confidence interval; DM, diabetes mellitus.
*Data are presented as area under the ROC curve (95% CI).

Moxey P. J Vasc Surg 2013;57:1-7
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Tools to aid clinical decision making

e Wound
* |schaemia
 Foot infection

e Patient
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Society for Vascular Surgery (WIfl) -
Wound

0 No ulcer No gangrene
1 Small, shallow No gangrene
2 Deeper ulcer Gangrene limited to
digits
3 Extensive deep ulcer Extensive gangrene
(midfoot) (midfoot)
Vascular Society Annual North BflStOl m -% University of

Scientific Meeting 2018

NHS Trust AL BRISTOL



Society for Vascular Surgery (WIfl) -
Ischaemia

Ankle systolic Toe pressure,
pressure TcPO2
0 >0.80 >100mmHg >260mmHg
1 0.6-0.79 70-100mmHg 40-59mmHg
2 0.4-0.59 50-70mmHg 30-39mmHg
3 <0.39 <50mmHg <30mmHg
Vascular Society Annual North BTIStOI m -% Umverslt of

Scientific Meeting 2018 NHS Trust - 33‘ BRISTOL



Society for Vascular Surgery (WIfl) —
foot Infection

* 0-no symptoms / signs of infection

* 1-local swelling, erythema (<2cm), tender/pain,
purulent discharge

e 2 —erythema>2cm + deeper structures
e 3 —as above + SIRS

Vet Sty b North Bristol i3 EHE Unversy of
NHS Trust



Risk of amputation at 1 year

[schemia — 0 [schemia — | g ' Ischemia - 3

Very low = VL = clinical stage 1
Low = L. = clinical stage 2
Vascular Society Annual North BflStOl m -% University of

Scientific Meeting 2018 NHS Trust - 3;‘ BRISTOL



Estimated likelihood of benefit from

revascularisation

(assuming infection can be controlled first)

Ischemia — 1)

Ischemia — |

Ischermia - 2

Ischemia — 3

Very low = VL = clinical stage |

North Bristol m

NHS Trust

Vascular Society Annual
Scientific Meeting 2018

-% University of
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£ Back WIfl Classification System

Calculator Information References ]

Inputs

Ulcer [2 - Deeper ulcer n

Gangrene (0- No gangrene v

ABI (z-amros0s |G

ASP (2-aspso70mmHg Q)

TP, TcPO, (3-TP, ePo2 <80 mmHg  [R2)

Infection (3-severs g

Grade

Calculate
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£ Back WIfl Classification System < Back WIfl Classification System

Calculator Information References ] Calculator Information References ]

Inputs ASP | 2-AsPso-70 mmHg B4

Ulcer [2 - Deeper ulcer n

TP, TcPO, (3-TR POz <gommbg L3

Gangrene (0- No gangrene v

ABI (z-amros0s |G

ASP (2-aspso70mmHg Q) Calculate

Results

Infection :

Grade

TP, TcPO, (3-TP, ePo2 <80 mmHg  [R2)

WIfl 233

Infection (3-severs g

Grade Amputation High

Risk
Revascula- High

rization

Benefit
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NHS Trust



Validation of the WIFi Score

| N=38
90% . Limb Salvage (N=159)
S so% g Major Amputation (N=42)
) ,
B o
=
g 60% {
@ ;
HES
b5
B a0 N=50
o ¥ ,
" N=39
80 30%
8
5 20% N=4 N=21
(]
e
&.’ 10% - N=0
//'
0% * i
Stage 1 Stage 2 Stage 3 Stage 4
SVS WIAI Clinical Stage

J Vasc Surg. 2015;61:939-44
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Increasing limb salvage pool

Endovascular technology
Bypass surgery
Advanced reconstruction
Cell based therapies

Wound care (dressings)



Technical feasibility of angioplasty in
patients with diabetes and CLTI

* Anterior tibial artery success:
2005 - 92% stenosis >4cm and 24% occlusions >2cm

e Posterior tibial:
85% stenoses and 11% occlusions

e Peroneal:
84% stenosis and 26% occlusions

Faglia. EJVES 2005;29:620-7



Technical feasibility of angioplasty in
patients with diabetes and CLTI

* Anterior tibial artery success:
2005 - 92% stenosis >4cm and 24% occlusions >2cm
2012 - 87% stenoses >2cm and 90% occlusions >2cm

e Posterior tibial:
85% stenoses and 11% occlusions
95% stenoses and 100% occlusions

e Peroneal:
84% stenosis and 26% occlusions

75% stenoses and 99% occlusions _
Faglia. EJVES 2005;29:620-7

Faglia. Diabetes Res Clin Pract. 2012;95:364-71



Which revascularisation technique?

Toe pressure, Open Endovascular
mmHg (n=24) (n=57)

Pre-intervention,
mean (+/-SD)

Post-intervention

Change

P value

28.3
(+/-26.8)
62.7
(+/-27.7)
34.3
(+/-24.0)
<0.0001

38.2

(+/-28.3)

/1.7 0.27
(+/-35.0)

35.6 0.60
(+/-24.1)

<0.0001

J Vasc Surg. 2012;56:380-6



Natural history ‘severe PAD’ not revascularised?

[ Diabetic patients with foot ulcer J

Toe and ankle blood
pressure measurement

-

Ankle pressure <80 mmHg, or
Toe pressure <45 mmHg, or

non-papable foot pulse with rest pain or Wagner grade 4-5

h]
n=1151 [ Drop out=5
A

[ Joined session with ] >
vascular surgeon p
Angiography with vascular A
> intervention
n = 544 (excluded)
vy
L

No vascular intervention
n =602

l l

Elgzyri T, Eur J Vasc Endovasc Surg. 2013;46:110-7




No angiography Angiography without | Total

n=319 (53%) intervention n=283 n=602 (100%)
(47%)

Ongoing ulcer 2 (-) 2 (-) 4 (-)
Primary healing 119 (37) 108 (38) 227 (38)
Healed after minor 34 (11) 38 (13) 72 (12)
amputation
Healed after major 40 (13) 61 (22) 101 (17)
amputation
Deceased unhealed 123 (38) 74 (26) 197 (33)
with/without
amputation
Drop-out 1(-) 0(-) 1(-)

Elgzyri T, Eur J Vasc Endovasc Surg. 2013;46:110-7
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No angiography Angiography without | Total

n=319 (53%) intervention n=283 n=602 (100%)
(47%)

Ongoing ulcer 2 (-) 2 (-) 4 (-)
Primary healing 119 (37) 108 (38) 227 (38)
Healed after minor 34 (11) 38 (13) 72 (12)
amputation
Healed after major 40 (13) 61 (22) 101 (17)
amputation
Deceased unhealed 123 (38) 74 (26) 197 (33)
with/without
amputation
Drop-out 1(-) 0(-) 1(-)

Elgzyri T, Eur J Vasc Endovasc Surg. 2013;46:110-7
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Factors associated with ulcer healing in
those non-revascularised?

N T T T

Pain

Ankle pressure >50mmHg
Serum creatinine >130umol/L
Ischaemic heart disease
Cerebrovascular disease

Wagner grade >3

0.59 (0.38-0.91) 0.016
2.44 (1.27-4.66) 0.007
0.55 (0.34-0.88) 0.012
0.52 (0.34-0.81) 0.004
0.41 (0.27-0.64) <0.001
0.51 (0.33-0.77) 0.002

Elgzyri T, Eur J Vasc Endovasc Surg. 2013;46:110-7

Vascular Society Annual
Scientific Meeting 2018
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Wound care products

* Poor quality

e Few blinded RCTs

e Simple non-adherent dressings

No reporting standards

* No core outcome set

DIABETES/METABOLISM RESEARCH AND REVIEWS

SUPPLEMENT ARTICLE

Diabetes Metab Res Rev 2016; 32(Suppl. 1): 154-168.

Published online in Wiley Online Library

com) DOI: 10.

Effectiveness of interventions to enhance healing of
chronic ulcers of the foot in diabetes: a systematic

review
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Abstract

The outcome of management of diabetic oot ulcers remains a challenge, and
there remains continuing optimal to man-
agement. It is for these reasons that in 2008 and 2012, the Intemnational Work-
ing Group of the Diabetic Foot (TWGDF) working group on wound healing
published systematic reviews of the evidence to inform protocols for routine
care and o highlight areas, which should be considered for further study.
The same working group has now updated this review by considering papers
on the interventions to improve the healing of chronic ulcers published be-
tween June 2010 and June 2014. Methodological quality of selected studies
was independently assessed by two reviewers using Scottish Intercollegiate
Guidelines Network criteria. Selected studies fell into the following ten catego-
ties: sharp debridement and wound bed preparation with larvae or hydrother-
apy; wound bed fon using antisept ions and dressing
products; resection of the chronic wound; axygen and other gases, compres-
sion or negative pressure therapy; products designed to correct aspects of
wound biochemistry and cell biclogy associated with impaired wound healing;
application of cells, including platelets and stem cells; bioengineered skin and
skin grafts; electrical, electromagnetic, lasers, shockwaves and ultrasound and
other systemic therapies, which did not fit in the aforementoned caiegories,
Heterogeneity of studies prevented pooled analysis of results. O the 2161 pa-
pers identified, 30 were selected for grading following full text review. The
present report s an update of the earlier IWGDF systematic reviews, and the
conclusion is similar: that with the possible exception of negative pressure
wound therapy in post-operative wounds, there s little publisiied evidence to
Justify the use of newer therapies. Analysis of the evidence continues to pres-
ent difficulties in this field as controlled studies remain few and the majority
continue 1o be of poor methodological quality. Copyright © 2015 John Wiley
& Sons, Lid.

Keywords  diabetes; diabetic foot; uleer; wound healing: dressing

Abbreviations bFGF, - basic fibroblast growth factor; EGF, - epidermal growth
factor; HBOT, - hyperbaric oxygen therapy; NPWT, - negative pressure
wound therapy; PDGF, — platelet-derived growth factor; RCT, - randomized
controlled wial; SIGN, — Scottish Intercollegiate Guidelines Network

Vascular Society Annual
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LeucoPatch Trial

Explorer study
(Sucrose octasulphate)

R

ProNOx1 Study (Nitric oxide)

Lancet Diabetes Endocrinol. 2018;6:186-196
Lancet Diabetes Endocrinol. 2018;6:870-878
Wound Repair Regen. 2018;26:228-237
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MIDFUT

Comparing treatments for

M I D F U T Tri a I diabetic foot ulcers

Group 1: Treatment as usual (TAU)
Group 2: TAU + hydrosurgical debridement (HD)
Group 3: TAU + HD + Negative pressure (NPWT)
Group 4: TAU + HD + decellularised dermal allograft (DCD)

Group 5: TAU + HD + DCD + NPWT

Vet Sty b North Bristol i3 EHE Unversy of
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Alternatives




Conclusions

Adapt to meet demand — urgent/emergency

Opportunity for pathway improvements

Encourage better evidence

Renaissance in wound dressings

* Benefit new/alternative revascularization strategies uncertain
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