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« Scope and Magnitude of Diabetic Foot Ulcers and Infection



* Up to 25% will develop a diabetic foot ulcer (DFU)
in their lifetime!2

» Overall prevalence of DFU is 1.3% - 12%
» Annual incidence of approximately 2% - 5%

Diabetic Foot
Magnitude

* Even when adherent to current standard of care,
including:
* DM control
» Dressing changes
» Offloading / Pressure reduction
* Regular high-quality wound debridement

* Less than half of DFU heal ...
« 25% - 50% of DFU develop infection3

1.2017 Jun 15;376(24):2367-2375. doi: 10.1056/NEJMra1615439.
2. Diabetes research and clinical practice. 2020 Apr 1;162:108113 5
3. Diabetes care. 2006;29(6):1288-1293
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Socioeconomic Perspective

* The prevalence of diabetes increases with age

» The prevalence of diabetes decreases with

* increasing education and
* increasing household income level

* The prevalence of diabetes was higher among Black, non-Hispanics (16.7%) compared to white, non-
Hispanic adults (11.8%)

* The prevalence of diabetes is similar by gender

Michigan Behavioral Risk Factor Surveillance System, 2022

Socioeconomic Perspective

» Equality (& equity) in health care according to the need has been an
important goal for health care policy

» Socioeconomic position (SEP) is strongly associated with DFU outcomes
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* Low SEP (HR 5.13; p=0.018),

» Male sex (hazard ratio [HR], 2.41; p<0.01),
 Circulatory complications (HR 2.14; p=0.020
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Socioeconomic Perspective

« Equality (& equity) in health care accordingto the need has been an
important goal for health care policy

» Socioeconomic position (SEP) is strongly associated with DFU development

« Predictors of Mortality in people with DFUs et
* Low SEP (HR, 2.65; p<0.01), -
« Ophthalmopathy (HR, 1.74; p<0.01), € %9
 Circulatory complications (HR, 1.71; p<0.01) E
©
« Advanced age (HR 1.06; p<0.01) g
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Socioeconomic Perspective

« Equality (& equity) in health care accordingto the need has been an
important goal f¢- 6'} e

b‘ GEOLOCATION DATA

¢ Neighborhood Disadvantage Index
* Neighborhood Affluence Index
* Neighborhood Immigrant/Ethnicity Index

Geocoded coordinates * Population density

* Parks
* Crimes by county

% * Social services organizations
*  Public transit stops

US Census * Land cover
& American Community * Eating and drinking places
Survey * Personal services

* Justice and public safety organizations

% * Arts, entertainment and recreation organizations

* Proportion of population by:

Black & white Q Hispanic

Foreign born Q  Age distribution
Education level 0 Professional occupation
Householdincome @ Public assistance
Adults never married Q Female-headed families

National Neighborhood
Data Archive (NaNDA)

coooo

Courtesy of UM Precision Health 10



Socioeconomic Perspective

» Equality (& equity) in health care according to the need has been an
important goal for health care policv
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* Whenwe critically examined the DFU
patient population at UM, they are found,
on average, to have increased
neighborhood disadvantaged status:

Neighborhood
Disadvantaged Index

Mitigate Identify Social
Disparities Risk Factors

* MM DF population 0.11 =

* Washtenaw County 0.06 B

« State of Michigan 0.07 & - 5

m DFU Population at L;M Washtena\;\r County Micl'.ligan
Data generated from UM Precision Health Tools (UM IRB: HUM00217319) 11
oclioeconomic Perspective ’y
|

* Direct costs of care for diabetes (in general) was $415 RQillion in 20211

* Incremental payer burden of DFU range:
* $11,710 Medicare cost differential / DFU
» $16,883 Private Insurance cost differential

» Account for indirect costs:

+ “Costs of missed work du disability among the subset of patients”

* One-third of all cd attributable to care for lower extremity

e current methods do not stratify costs for foot ulcer and/or amputation.
ped in with “cardiovascular diseases”

1. International Diabetes Federation (IDF) Diabetes Atlas, December 2021
2.J Foot Ankle Res. 2020; 13: 16. 12
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« Learn Classification Systems
« Case Examples
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Diabetic Foot Ulcer Infection

Facts:

+ >85% of diabetic foot infections are preceded by DFU

» The prevalence of these infections have been reported to range between 25-
60%

» Patients who develop an infection have a 155-fold increased risk of amputation
compared to those who do not develop infection

+ Studies evaluating the development of infection are much less common, so
treatment is key!

14



Infectious Diseases Society of America and International Working Group on the Diabetic Foot Classifications of Diabetic Foot Infection

Clinical Manifestation of Infection PEDIS IDSA Infection
Grade Severity

No symptoms or signs of infection 1 Uninfected
Infection present, as defined by the presence of at least 2 of the following items:

Local swelling or induration

Erythema

Local tenderness or pain

Local warmth
Purulent discharge (thick, opaque to white or sanguineous secretion)

Local infection involving only the skin and the subcutaneous tissue (without involvement of deeper tissues and without systemic signs as described below). If erythema, must be >0.5cm 2 Mild
to =2 cm around the ulcer. Exclude other causes of an inflammatory response of the skin (eg, trauma, gout, acute Charcot neuro-osteoarthropathy, fracture, thrombosis, venous stasis).

Local infection (as described above) with erythema > 2 cm, or involving structures deeper than skin and subcutaneous tissues (eg, abscess, osteomyelitis, septic arthritis, fasciitis), and 3 Moderate
No systemic inflammatory response signs (as described below)

Local infection (as described above) with the signs of SIRS, as manifested by 22 of the following: 4 Severe”
Temperature >38°C or <36°C

Heart rate >90 beats/min

Respiratory rate >20 breaths/min or PaCO; <32 mm Hg

White blood cell count =12 000 or <4000 cells/uL or 210% immature (band) forms

Lipsky BA, Berendt AR, Cornia PB, Pile JC, Peters EJ, Armstrong DG, Deery HG, Embil JM, Joseph WS, Karchmer AW, Pinzur MS. 2012 Infectious Diseases Society of America clinical practice 15
guideline for the diagnosis and treatment of diabetic foot infections. Clinical infectious diseases. 2012 Jun 15;54(12):e132-73.

CLASSIFICATION PRACTICE

Classify wound based on clinical
appearance:

A.) 0 — No infection
B.) 1- Mild

C.) 2 — Moderate
D.) 3 — Severe
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CLASSIFICATION PRACTICE

Classify wound based on clinical
appearance:

A.) 0 — No infection
B.) 1-Mild
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CLASSIFICATION PRACTICE

Classify wound based on clinical appearance

A.) 0 — No infection

B.) 1 - Mild
C.) 2—- Moderate
D.) 3 - Severe

> |f osteomyelitis, outcomes are worse

OUTLINE

* Antibiotic Approaches and Stewardship
» Culture

* Antibiotics of Choice
» Referral
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APPROPRIATE CULTURE

» Tissue culture is essential to best identify causative organisms in DFI

» Obtain post-debridement soft tissue cultures rather than superficial swabs for
evaluation of infected diabetic foot ulcers.

« If wound swab is the only available method of obtaining a culture, perform it post-
debridement of soft tissue cultures

+ If osteomyelitis is suspected, obtain bone culture to %uic_le antibiotic therapy rather
than soft tissue culture if clinically feasible; do not obtain superficial swabs.

* When obtaining bone specimens, send the specimen for both histopathology and
culture, as either can make the diagnosis of osteomyelitis.

25

TO CULTURE

* Culturing

« When ?
* From where?

26



While you wait for cultures to finalize ...

27
I WG D F C Parson with dialietas with suspacted foot infection )
[- Assess nﬂlhm:h“r;ks J
- Neurcpathy or arterial disease of the foot?
- Presence of medical, peyche socil oo mortidaes?
Guidelines A wound characiriic
- Cloarsa, debride and probe the wound
. Purdence or signs of inflammation?
- Consider obtaining plain rad iographs
w
If clinically infected,
‘ Mild/moderate infection alisully inaiton av : Severe infection
|
\
y
® Assess the need for inpatient treatment © Hospitalize the patient
® Review any available microbiological data ® Attend to fluid, electrolyte, metabolic needs
® Arrange for surgery, if needed ® Consider obtaining blood cultures
o Select initial antibictic regimen (considering wound and patient characteristics) ® Arrange for surgery, if needed
® Select appropriate wound care (e.g. debridement, dressings, off-loading) * Select empiric, broad-spectrum parenteral antibiotic regimen
‘ o If treated as outpatient, set up return visit, consultations] * Select appropriate wound care (e.g. debridement, dressings, off-loading)

i et &'m/ﬂ/

antibiotic regimen (Switch to # Switch to appropriate oral * Reassess need for surgery, including abscess drainage,
Infection cured? oral agent, namower * Reassess need for surgery (consider antimicrobial regimen revasculariration, amputation
spectrum, less toxe, less deep abscess, ostecmyelifis) | & Consider fallow-up asan * Define extent of Hisue imohed (advanced imaging.
o » Assess patient’s adherence to therapy outpatient surgical exploration)
* Reassess wound care, S — » Consider Iation of infectious dis 3ali
* Reassess need for hospitalization or microbiclogist
* Consider mn_-.lmhnalinf-chus ® Ensure all identified isolates are optimally coversd
diseases spedalist or microbiclogist = Consider broadening antibiotic spectrum
* Review microbiol ogy results and change
- antibiotics accordingly
up within 30 days # Consider repeat of optimal specimers
* Further patient

education
Regular follow-up

28



Empiric Therapy:
1. Select empiric antibiotic regimen on basis of severity of infection and likely etiologic agent(s) (strong, low)
* For mild to moderate infection, target aerobic GPC (weak, low)
* For more severe infections, start broad spectrum (strong, low)
* Empiric therapy for Pseudomonas aeruginosa is unnecessary except for this with risk factors (weak, low)
* Consider coverage for MRSA when:
* Prior history of MRSA;
* High local prevalence;
* Clinically severe infection

Lavery LA, Ryan EC, Ahn J, Crisologo PA, Oz OK, La Fontaine J, Wukich DK. The infected diabetic foot: re-evaluating the Infectious Diseases Society of America diabetic foot infection classification.
Clinical Infectious Diseases. 2020 Apr 10;70(8):1573-9.

Infection present with 2 or more

ANTIBIOTIC CHOICE Cocal sweling o ndurtio

Erythema <2cm around ulcer
Local tenderness or pain
Local warmth
Purulent discharge

* IDSA Mild Infection Local infection involving skin and
subcutaneous tissue only without
systemic signs.

* Preferred option for individual not suspected of having MRSA Other causes of inflammatory
infection: _ response should be excluded
» Cephalexin 500mg PO QID (gout, trauma, Charcot

arthropathy, fracture, thrombosis,

* Previous MRSA infection: venous stasis)

» Add trimethoprim/sulfamethoxazole DS 1-tab PO BID-TID.

+ Consider higher dosing if patient is greater than 80 kg or has extensive
disease.

+ Alternative for cephalosporin allergy:
+ Linezolid 600 mg PO BID

Lipsky BA, Aragon-Sanchez J, Diggle M, et al. IWGDF guidance on the diagnosis and management of foot infections in persons with diabetes. Diabetes Metab Res Rev. 2016;32 Suppl 1:45-74.
Lipsky BA, Berendt AR, Cornia PB, etal. 2012 Infectious Diseases Society of America clinical practice guideline for the diagnosis and treatment of diabetic foot infections. Clin Infect Dis. 2012;54(123*.0
e132-73



Moderate Infection

AN TI B I OTI C C H O I C E Local infection with erythema >2
cm or involving deeper structures
and no systemic inflammatory
response

* IDSA Moderate Infection

* Preferred option:
 Piperacillin/tazobactam

 Alternative option for patients with non-life-threatening penicillin allergy:
» Cefepime

 Alternative option for patients with life threatening penicillin allergy:
* Aztreonam

Lipsky BA, Aragon-Sanchez J, Diggle M, et al. IWGDF guidance on the diagnosis and management of foot infections in persons with diabetes. Diabetes Metab Res Rev. 2016;32 Suppl 1:45-74.
Lipsky BA, Berendt AR, Cornia PB, etal. 2012 Infectious Diseases Society of America clinical practice guideline for the diagnosis and treatment of diabetic foot infections. Clin Infect Dis. 2012;54(123*.1
e132-73

Severe Infection (including

ANTIBIOTIC CHOICE qongene)

Local infection with signs of SIRS
with 22 of:

« Temperature >38C or <36C

. ¢ HR >90 bpm
* IDSA Severe Infection

e RR >20 breaths/min or
PaC02 <32 mmHg

 Preferred option: « WBC >12000 or <4000 or
* Piperacillin/tazobactam + vancomycin >10% band forms

« Alternative option for patients with non-life-threatening penicillin allergy:
» Cefepime + Vancomycin + Metronidazole
« Alternative option for patients with life threatening penicillin allergy:

» Aztreonam + Vancomycin + Metronidazole

* If necrotizing fasciitis is suspected, add clindamycin900 mg IV g 8 hours, for its anti-toxin
activity.

Lipsky BA, Aragon-Sanchez J, Diggle M, et al. IWGDF guidance on the diagnosis and management of foot infections in persons with diabetes. Diabetes Metab Res Rev. 2016;32 Suppl 1:45-74.
Lipsky BA, Berendt AR, Cornia PB, etal. 2012 Infectious Diseases Society of America clinical practice guideline for the diagnosis and treatment of diabetic foot infections. Clin Infect Dis. 2012;54(123*.2
e132-73



ANTIBIOTIC CHOICE

Diabetic Foot Infection Footnotes:

1. Tailor treatment to treat previously isolated pathogens in patients with
recurrent diabetic foot infections

2. Modify antibiotic therapy when culture results and sensitivities are
available

3. ID consult is recommended to help guide antibiotic treatment
recommendations

Lipsky BA, Aragon-Sanchez J, Diggle M, et al. IWGDF guidance on the diagnosis and management of foot infections in persons with diabetes. Diabetes Metab Res Rev. 2016;32 Suppl 1:45-74.

Lipsky BA, Berendt AR, Cornia PB, et al. 2012 Infectious Diseases Society of America clinical practice guideline for the diagnosis and treatment of diabetic foot infections. Clin Infect Dis. 2012;54(12):
e132-73
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* Clinical Outcomes and Setting Expectations



¢ Any foot ulcer # Plantar foot ulcer 4 Reference for — Trend line
recurrence recurrence trend line (logio)

*
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40% recurrence within 1 year
after closure

»

Incidence Rate (%)

0 1 2 3 4 5 6 7 & 9 10
Posthealing Follow-up (yr)

2017 Jun15;376(24):2367-2375. doi: 10.1056/NEJMra1615439.

OUTCOMES

Overall DFU

Overall Diabetic Patients

€-

DFU with amputation

Front Microbiol. 2017; 8:1791. 36
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* Conclusions
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CONCLUSIONS

1. DFU is a growing problem

2. DFU infection occurs

3. Do your part...

4. Call for help, sooner rather than later
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