THE DIABETIC FOOT
IN 2010

Nepal, November 2010

Andrew J M Boulton, MD, DSc, FRCP
Universities of Manchester, UK
and Miami, FL, USA
Vice-President and Director of
International Postgraduate Education, EASD




Amputation — most feared
complication of diabetes




Foot Ulcers and mortality

10 yr population-based prospective study of
65,000 persons in Norway: 1339 with DM, 155

with DM + Fu history
Mean age 49y no DM, 65y DM, 67 DM+FU
10 yr mortality: 11% noDM, vs 35% vs 49%

After adjustment for co-morbidities, DM+FU
2.29 Increased risk of mortality

lversen et al, Diabetes Care, 2009:31:2193




What is the cost of Diabetic foot care?
1. Developed country

25% of diabetic patients develop a foot
problem in their lifetime

2008: estimated 20.8 million with DM in USA

Total of $19bn spent on diabetic foot ulcers
$11bn spent on amputation

Up to $21bn could be saved annually with
practical and effective preventative foot-care
education

Rogers et al, JAPMA, 2008;98:166




What is the cost of Diabetic foot care?
2. Developing country
2010: estimated 51 million with DM In India

Population-based study from Chennal
Cost of Illness study: 4677 subjects screened.:

1050 with DM, 718 agreed to take part
Median direct cost for DM $526, indirect $103
Costs increased according to complications

Extrapolated to all India — annual cost of
Diabetes in India — US$32bn.

Tharkar et al, DRCP 2010:89:334




Who Is at risk of Foot

Ulceration?

Neuropathy
Peripheral Vascular Disease
Past history of foot ulceration

Microvascular Complications (especially
nephropathy)

Elderly, living alone
Foot deformity
Amputation




Impact of Diabetic Peripheral
Neuropathy (DPN)

Most common peripheral neuropathy

In developed nations

Accounts for more hospitalizations
than all other diabetic complications

combined
Contributes to 50%-7

0% of all

nontraumatic amputations in the US

There are 85,000 am
US each year, 1 ever

outations in the
y 10 minutes,

87% due to neuropat

Ny, cost $37B

Greene DA, et al. Diabetes Care. 1992;15:1902-25.
Boulton et al. Diabetes Care 2004;27:1458-1486




Does Neuropathy Lead to
Ulceration? A Prospective
Study

— 469 diabetic patients screened in 1988

—Vibration perception assessed by
biothesiometry

— All foot ulcers recorded




Biothesiometer




Prospective Foot Ulcer Study

Results — Foot Ulcers

VPT<15 VPT16-24  VPT>25
Total ulcers 1988-92 6 2 41

Risk per patient 2.9% 3.4% 19.6%
Risk/patient/year 0.7% 0.9% 4.9%




Paul Brand CBE, MD, FRCS
1914-2003

The Gift of Pain
Pain: the Gift nobody wants

Surgeon and missionary: worked In
leprosy and diabetes

He took the foot from art to science







Diabetic Neuropathy

‘PAIN — God'’s greatest gift to mankind’

Paul Brand







‘I shall never be free until | can

feel pain’

Leprosy patient in Madras:
cited by Dr Paul Brand




'If | were to choose
between pain and

nothing | woulc
choose pain’




Loss of proprioception




Uccioli et al, D.Care 1995: 18: 1376

Dargis et al, D. Care 1999; 22: 1428
Faglia et al, D. Care 2001, 245: 78



A Case of PUO?



A Case of PUO?



A Case of PUO?






A Case of PUOQO:
Motto of story



Other Associations with
Foot Ulceration
End-stage Renal Disease

Game et al 2005, 2010; Ndip et al 2010



Dialysis and Foot Ulceration

Ndip A et al, Diabetes Care 2010;33: 878-880 and 33;1811-1816
Lavery et al, Diabetes Care 2010;33:epub August 25™,



CDFE
Report of a Task force of the ADA

Meeting, Chicago, January 2008
Co-Chairs

Members



Comprehensive Diabetic
Foot Exam (CDFE)

AIMS



Recommendations
1. History and general exam



AND ONE OTHER OF



IF ANY PULSE ABSENT or Hx of
PVD, then






Recommendations
4. REFERRAL/FOLLOW-UP

Boulton, Armstrong et al. Diabetes Care 2008;31:1679



Can the introduction of a
multidisciplinary foot team reduce foot
problems?

Krishnan et al, Diabetes Care, 2008:31:99



* There Is adequate arterial inflow
* Any Infection iIs appropriately
managed

e Pressure Is removed from the
wound and its margins












Correct underlying condition



Factors That Enhance Wound
~ealing (continued)



Common Methods to
“Off-LLasad]” ttree Hoomit

 Total Contact Casts

e Removable Cast

Walkers



Cumulative Survival
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Instant |1 otal -Contact
Cast’ vs TCC: controlled
trial

Katz et al , Diabetes Care 2005:28:555



Methods
Standard Total Contact Cast



Methods
DH Walker



Methods
“Instant Total Contact Cast”






A non-pharmacological tool
that can influence wound
healing



NPWT after partial foot
amputations: a randomized trial

Lavery, APMA, 2005
Armstrong & Lavery, Lancet 2005;366:1704



NPWT In the treatment of
diabetic foot ulcers: a
randomized trial

Blume PA et al, Diabetes Care 2008;31:631









NPWT Is a useful non-invasive
therapy that, when used
appropriately, can accelerate
wound healing in the diabetic foot



Diabetic Foot Wounds in 2010
How much stagnation?



Hippocrates

Knowles EA, The foot in diabetes, 4" edn 2006
Jeffcoate WJ et al, HTA, Nov 2009;13:1-86.



RCT of 3 dressings In chronic
diabetic foot ulcers

Jeffcoate et al. Health Technol Assess 2009 Nov;13:1



The Diabetic Foot



O’Meara et al. Diabetic Med 2006:23:341
Nelson et al. Diabetic Med 2006:23:348



Lipsky, Diabet Metab Res Rev 2004;20(Suppl 1):S68

Lipsky et al, Diabet Metab Res Rev 2004;20(Suppl 1):S56
Lipsky et al, Clin Infect Dis 2004,;38:17

Berendt et al, Diabet Metab Res Rev 2008;24(Suppl 1):S190






Culture of hands for MRSA
Before handwashing After handwashing



Larvae and MRSA?

* Prospective longitudinal study

— 13 subjects culture positive
MRSA contaminated wounds

o Larvae applied x3-5 applications
g4-5 days
— 12/13 cultures revealed
eradication of MRSA

Bowling, et al, Diabetes Care, 2007



Larval Therapy (LT) and
Infection?

Prospective longitudinal study

91 patients with infected ulcers treated with
LT: impact on bacteriology assessed after 4
days

LT — significant impact on most bacteria
Including Staph and MRSA

No effect on Pseudomonas

Antimicrobial peptide Lucifensin isolated from
maggots

Bem et al, Diabetologia, 2010;53(Suppl 1):S56



Multidisciplinary team

No conflicting advice



For one mistake
made for not
Knowing, ten
mistakes are made
for not looking









