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Appendix: Modelling m

Foot disease admission: Variable strength

Depth (to
tendon or

bone)

Key:
Blue shades = patient / health variables
Grey shades = ulcer variables

= care processes
Area of circle proportionate to relative
contribution of variable’.

Notes: 5. Please refer to list of footnotes in the Footnote section.

Area of circle
proportionate
to relative
contribution of
variable®

Area
(large ulcer
>1cm?)

Heart

failure
Time to first Ulcer number
expert \ (single or
assessment multiple)

Diabetes duration

Renal replacement \

therapy
Neuropathy
Sex (loss of feeling) ﬁ



Appendix: Modelling B

Major amputation: Variable strength

Area of circle
proportionate
to relative
contribution of
variable®

Area Site (on

(large hindfoot)
ulcer 21cm?)

Smoking
status

Bacterial Renal
infection rep]ace_

ment
therapy

Charcot

Key:
Blue shades = patient / health variables
Grey shades = ulcer variables

= care processes
Area of circle proportionate to relative
contribution of variable’.

Depth (t0 =
tendon or bone)

Notes: 5. Please refer to list of footnotes in the Footnote section.
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Screening for peripheral arterial disease by means of the
ankle-brachial index in newly diagnosed Type 2 diabetic
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Abstract

Aim To evaluate the prevalence of peripheral arterial disease (PAD) with the
ankle-brachial index (ABI) in newly diagnosed Type 2 diabertic subjects.

NMethods Between autumn 2002 and spring 2003, 2559 newly diagnosed Type
2 diaberic subjects (about 1526 of the cases/vear in Italy) were enrolled in 265
diabetology centres. Family history of diabetes, smoking, height, weight, waistline,
fasting glvcaemia, glyvcosylated haemoglobin, total and HDI -cholesterol and
triglyceride wvalues were collected. Claudicartion, cyanosis, cold foor, foot hair
anomalies, skin thinning and femoral, popliteal, posterior tibial and dorsalis
pedis pulses were assessed. The ABI wasg asured with a portable Doppler
continuous-wave instrument.

Results An ABI = 0.9 ~was found 1
presentin 187 (7.3 %206 ). Femora

(12.32%), tibial in 563 (2

>6) patients. Claudicartion was
in 218 (8.52 ), poplitealin 316

Audicartion (RR 4.53, P < 0.001,CI12.97, 6.93), absence of tibial pulse (RR 3.45,
P =0.001.CI2.54, 4.68) and pedis pulse (RR 1.96, P =0.001,CI 1.4, 2.68).

Conclusions PAID, as represented by ABI <= 0.9, is common in newly diagnosed
Twvpe 2 diabetic patients.

Diabet. Med. 22, 1310—-1314 (2005)

Keywvvords ankle-brachial index, claudication, clinical foot examination, newly

diagnosed type 2 diabetes, peripheral arterial disease, peripheral pulses

Abbreviations
peripheral arterial disease; ROC, receiver—operating characteristic

ABI, ankle-brachial index; BMI, body mass index; PAID>,



Prevalence of PAD (%)

PREVALENCE OF PAD

45 - ek %
40 m ABI <0,90 B Any

35 - * p<0,05; ** p<0,01; *** p<0,001 %*%

*

Normal (HbA1c 5,3%) IGT (HbA1c 5,6%) New Diabetes (HbA1c 6,7%) Known Diabetes (HbA1c 8,1%)

[Beks PJ.The Hoorn Study. Diabetologia 1995]



Relative risk (RR) estimates and 95% Cls for HbA1c (per 1% increase) and
incident coronary heart disease and peripheral arterial disease in persons

Study, Year (Reference)

Coronary heart disease
Lehto et al., 1999 (27)
Moss et al., 1994 (44)
Orchard et al., 2003 (29)

Pooled

IPeripheraI arterial disease I

Moss et al., 1999 (33)

Olson et al., 2002 (28)

Pooled

with type 1 diabetes

Covariates in Multivariable Model

]
\oﬁ“ S & :.:b'i'\oo
Events/Persons, n/n* RR (95% CI) °¢° <& © S x
e & o°b B2 0“7__\(\ o W <.°‘P
W ot o T T Y N oY
28/177 1.55 (1.05-2.30) — X X X X X X x
32/943 1.18 (1.00-1.40) - X X X X
108/568 0.97 (0.86-1.09) -E— X X X X
168/1688 1.15 (0.92-1.43) B —
59/634 1.39 (1.22-1.59) X X%
40/574 1.26 (1.12-1.42) X x
99/1208 1.32 (1.19-1.45) _ )

.5

Decreased Ris! Increased Risk

RR Estimai

[Selvin, E. et. al. Ann Intern Med 2004:141:421-431]



Relative risk (RR) estimates and 95% Cls for HbA1c (per 1%
increase) and incident peripheral arterial disease in persons
with type 2 diabetes

Covariates in Multivariable Model

&
.‘0“\ t?‘e' & %o‘-‘
Study, Year (Reference) Events/Persons, n/n* RR (95% CI) o2 q@-" R KA a& P
. ‘.gbo . ooh R 6"'0 ‘&\\o“ ‘!\\7“ &'0"
‘b "

I Peripheral arterial diseasd PO O% £ @Y W& I < G’
Lehto et al., 1996 (30) 58/1044 1.33 (1.12-1.57) X
Adler et al., 2002 (42) 61/2398 1.28 (1.12-1.46) X X X
Moss et al., 1999 (33) 59/306 1.25 (1.09-1.43) X X

Pooled 178/3748 < 1.28 (1.18-1.39) >
0.5 1.

Decreased Risk Increased Risk

RR Estimate

[Selvin, E. et. al. Ann Intern Med 2004;141:421-431]



Annual mortality rate (n° of deaths per 100,000 pop-years)
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[Voci et al. Nutr Met Cardiovasc Dis, 2022]



Peripheral Arterial Disease and Risk of
Cardiac Death in Type 2 Diabetes

The Fremantle Diabetes Study

Proportion surviving

1.0 -
0.9 - ABI >0.90
0.8 -
ABI <0.90
0'7 L L) L 1 L | L
0 2 4 6 8 10 12

Time (years)



overall survival

Hi ABI > 0.9

{L T
L I N
o -__ABl 05-09
N i
L_L_TL
- ABIl <0.5
T
subjects exposed to risk of death ABI
18 17 18 16 16 16 10 6 =09
81 53 51 416 44 42 21 13  =05<=0.9
36 25 23 20 17 13 8 4 =05
I I | I I i | T
0 12 24 3% 48 60 72 84
months from hospital discharge

[Faglia et al, Diabetes Care 2001]



PERIPHERAL ARTERIOPATHY FEATURES

DIABETIC

40 — 50 yrs

No gender predominance
Polidistrictual

Distal

No collaterals

Bilateral

Painless

NON DIABETIC

60— 70 yrs

Male predominance
Smoke

Proximal

Collaterals
Monolateral

Painful



PERIPHERAL ARTERIOPATHY FEATURES

DIABETIC

* 40-50yrs

* No gender
predominance

Polidistrictual
Distal

No collaterals
Bilateral

e Painless

NON DIABETIC

* 60—-70yrs

e Male
predominance

 Smoke
* Proximal
e Collaterals
 Monolateral
e Painful



Diagnhostic Parameters

Normal

PAD

Critical Ischemia

Ankle pressure (mmHg) > 100 100 - 50 <50
Allux pressure (mmHg) > 50 50 - 30 <30
ABPI (ratio) > 0.9* 09-05 <0.5
TcPO2 (mmHg) > 60 60 - 40 <40

*If > 1.3 consider Monckeberg’s sclerosis




		

		Normal

		PAD

		Critical Ischemia 



		Ankle pressure (mmHg)

		> 100

		100 - 50

		< 50



		Allux pressure (mmHg)

		> 50

		50 - 30

		< 30



		ABPI (ratio)

		> 0.9*

		0.9 – 0.5

		< 0.5



		TcPO2 (mmHg)

		> 60

		60 - 40

		< 40









 Ateroma -" P .


http://www.brown.edu/Courses/Digital_Path/Heart/atherosclerosis.htm

PAD IN THE ILIAC AND FEMORAL
ARTERIES







Femoro-
popliteal

[Diehm et al. Eur J Vasc Endovasc Surg, 2006]
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VAL
Uber die reine Mediaverkalkung der
Extremitatenarterien und ibr Verbalten zur
Arteriosklerose.

(Aus dem Pathologisch- anatomischen Institut des Allgem. Krankenhauses

Haroburg-Eppendorf.)
Von
Dr.J. G. Monckeberg.

Monckeberg, 1903

- Arelevant decrease in the thickness of the
media occurs; this apparent reduction is due to
the fact that the calcification takes place on
degenerated muscle fibers that are no longer
contractible and slack

- In the highest degrees of MAC, the artery i1s
transformed into a rigid tube..., on such
vessels there 1s usually a diffuse intimal
overgrowth

- I am unable to prove whether the secondary
intimal growth in pure MAC can lead to
obliteration of the vessel; but some of my
cases make it likely
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Prevalence of Nonatheromatous Lesions
in Peripheral Arterial Disease

W. Charles .O’Neill, Kum Hyun Han, Thomas M Schneider, Randolph A. Hennigar _ 60 pts Wlth PAD (5 8% DM, 35% ESRD)
Arterioscler Thromb Vasc Biol. 2015;35:439-447

- 176 upper and lower leg arteries

- The most common findings were calcification of the media (72% of
arteries) and intimal thickening without lipid (68% of arteries), with the
presence of atheromas in only 23% of arteries. Intimal calcification
occurred in 43% and was generally much less extensive than medial
calcification. Nonatheromatous intimal thickening was frequently severe,
resulting in complete occlusion in some vessels.

- The majority of arteries in patients with PAD have a vascular lesion that 1s
distinct from atherosclerosis, suggesting a different pathogenesis. The bulk
of vascular calcification in the lower extremities i1s medial rather than
intimal



Type of lesion

0% 50% 100%
- .
SFA Atherosclerosis
OMAC
POP
BT Atherosclerosis disappears
in BTK while MAC 1s
homogeneously diffuse
FOOT
[Courtesy Dr. Ferraresi, data not published, 2023]




Type of lesion

0% 50% 100%
SFA P<.02 OMAC
OIT (Intimal thickening)
POP P<.02
BTK P <.02 MAC is significantly
associated with IT
FOOT P<.02
[Courtesy Dr. Ferraresi, data not published, 2023]




Type of lesion

0% 50% 100%

SFA OIT (Intimal thickening)

O Obstructive IT

POP (> 50% lumen)

BTK IT 1s non-obstructive in
SFA-POP, highly
obstructive in BTK &
FOOT

FOOT
[Courtesy Dr. Ferraresi, data not published, 2023]




MECHANISMS OF ARTERIAL CALCIFICATION

Amorphous Chondro-osseous
R Lk P = S -, Foy M_r"'—_._ e e

Sage et al. Nature Cardiology, 2010
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BTA 54%

Whole population 63.4 %
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Table 4 Multivariate analysis of factors associated with coronary

artery disease (CAD)

OR
Age, per 10 years 1.1
Diabetes duration> 10 vs < 10 years 0.9
ESRD 1.5
BTA vs ATA arterial disease 1.9

TcPO2 (<25 mmHg) 1.2

95%

0.7-1.4
0.8—1.7
1.1-2.2
1.3-4.5
0.9-1.7

p value*

0.06
0.4
0.001
0.0001
0.08




Diabetic vs. non-diabetic patients

Hazard Ratio (95%¢CI)

Major adverse cardiovascular events®
All-cause mortality

Cardiovascular death
Non-cardiovascular death
Myocardial infarction

Ischemic stroke

Major amputation

All amputation

Revascularization

Adverse limb eventst

1.58 (1.24-2.01)
1.49 (1.24-1.78)
1.40 (1.05-1.88)
1.43 (1.11-1.85)
1.73 (1.09-2.75)
3.18 (1.65-6.11)
1.97 (1.56-2.49)
2.81(2.38-3.33)
0.95 (0.86-1.06)

1.17 (1.07-1.29)

™ E—
+
(R T
e —
s 2
=
=
-
-
2 3 4 5

[Lapebie et al. Angiology 2021]



CO M PASS TRIAL rivaroxaban 2.5 mg BID + ASA daily

PEGASUS

WAVE

EUCLID
CAPRIE CHARISMA COMPASS
Full-dose anticoagulation
ARTC P2y12 antagonist Low-dose anticoagulation
Meta-analysis
Single antiplatelet therapy Aspirin Aspirin Aspirin
Targeting platelets Targeting platelets and coagulation factors

PAD patients + polyvascular disease/history of heart failure/ diabetes, or renal insufficiency
are particularly susceptible to major vascular events and have greater absolute risk reduction in
adding rivaroxaban 2.5 mg BID to aspirin as compared to aspirin alone.

Graham R. McClure et al, Curr Cardiol Rep (2019)



Amputations and Revascularization Rates in DM

Major Amputations Revascularizations

per 100.000 inhabitants per 100.000 inhabitants

[Courtesy Dr. Maggini, ISS]
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Lower Extremity Amputations in Persons with and
without Diabetes in ltaly: 2001-2010

Flavia L. Lombardo®, Marina Maggini', Alessandra De Bellis®, Giuseppe Seghieri®, Roberto Anichini®*

1 Mationall Cean e for Epid gy, & i = and M eaiith Promotion, Masional nsStute of Hedith, Roma, Faly, 2 Diabetes Unit 2nd Diabetic Foot Unit, Departmant of
nternal Medicine General Haospital Pisioia, Pistoia, Haly

Abstract

Ohjactiver To analyze hospitalization for lower extremity amputations (LEAs) and amputes rates in persons with and
without diabetes in laly.

Research Design and Methods: All patients with LEAs in the period 2001-2010 were identified analyzing the Mational
Hospital Discharge Record database. For sach year, amputes and hospitalization rates for LEAs were calculated either for
persons with diabetes or without Time trend for major and minor amputations were analysed.

Resufts: From 2001 to 2010 a mean annual number of 11,629 individuak undersent a lower extremity amputatiore SE6%
had diabetes accounting for §0.7% of total hospitalizations. In 2010, the oude amputes rate for LEAs was 20.4 per 100,000
inhabitants: 2472 for 100000 persons with diabetes, and £.6 for those without diabetes. Having diabetes was assodated to
an increased risk of amputation [Poisson estimated RR 10.9, 95%C] 9.4-12.8). Over the whole period, a progressive reduction
of amputee rates was observed for major amputations either among persons with diabetes (—30.7%) or without diabetes
[— 12.5%), while the rates of minor amputations increased progressively [+2 2 4%) among people withowut diabetes and were
nearly stable in people with diabetes (—4.6%). A greater number of minor amputations were performed among persons
with than without diabetes: in 2010, the minor-to-major ratio among persons with diabetes [2.5) was more than twice than
in those without diabetes (1.0L

Condusions: The natiomwide analyses confirm a progressive reduction of hospitalization and amputee rates for major LEAs,
suggesting an earlier and more diffuse approach aimed at limb salvage.

i tartii ooz Lomibardo FL. Maggini M., De Bellis A, Seghieri G Aunichini B {2014) Lowes Edwemity Aumputasions in Persons with and with out Dishetes in by 2001-
BOTA FloS OHNE 31 eS6005% doit] 001371 o al peon e O0SE 205

Ediitor: CF Hesdes, & Dait Cember, Leilly Cember for Diabetes Resesech 2t Heswich Heline U ty (D ddaef, G
Received Apsl 30, 2013 Accepted Deomber 12, 200 3 Published fsruay 28 2004

w I:ECIM- Lunl:aducrd"l'hsum open -soaess astide distributed under the ferms of the Creative Commeons AtribuBon License, whidh pesmmts
e use, ton, and mpeducdion in sy mesdium, peovided the oniginal suthor and sourae ane ceedied.
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Changes in Diabetes-Related Complications
in the United States, 1990-2010

Edward W. Gregg, Ph.D., Yanfeng Li, M.D., Jing Wang, M.D.,
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LOWER LIMB AMPUTATIONS X 10.000

DIABETIC PATIENTS

USA ITALY
2001 48.7 14.9
2010 28.4 12.9
DELTA % -51.4 -16.7




Natural History of Diabetic Peripheral Vascular Disease

25% 15%

PAD Critical Ischemia

Ankle Pressure (mmHg) > 100 100 - 50 <50
Toe pressure (mmHg) > 50 50-30 <30
ABPI (ratio) > 0.9* 09-05 <0.5
TcPO2 (mmHg) > 60 60 - 40 <40

*If > 1.3 consider Monckeberg’s sclerosis



		

		Normal

		PAD

		Critical Ischemia 



		Ankle Pressure (mmHg)

		> 100

		100 - 50

		< 50



		Toe pressure (mmHg)

		> 50

		50 - 30

		< 30



		ABPI (ratio)

		> 0.9*

		0.9 – 0.5

		< 0.5



		TcPO2 (mmHg)

		> 60

		60 - 40

		< 40
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Ricoveri
totali

nella
regione

2207

Ricoveri in strutture della stessa regione

Ricovern

Struttura
di Ricovero

Altre Strutture

Osp. S. Giovanni Di Dio
Torregalli

Azienda Ospedaliera
Universitaria Senese

Ospedale Area Aretina
MNord

Azienda Ospedaliero-

Universitaria Pisana
Az. Ospedaliero -
Universitaria Caregai
Ospedale Delle
Apuane

Ospedale Livorno

2103 (94.7%)

Firenze

Siena

Arezzo

Pisa

Firenze

Massa

Livorno

437

277

255

251

248

248

226

167

19.4

125

11.5

1.3

11.2

M.z

10.2

7.5

0

281

279

264

276

257

237

167

*Wolume totale di ricover nella struttura per l'indicatore in studio

Rivascolarizzazione arti inferiori

Toscana -01/01/2021

Ricoveri
residenti

2220

-=-31/12/2021

117 (5.3%)

Ricoveri in strutture di altre regioni

Struttura
di Ricovero

Altre Strutture

- -
Ricoveri
117 5.3 0



Arteriopatia degli arti inferiori |1l e IV stadio: amputazione degli arti inferiori entro 6

Ricoweri
totali

nella 95 %

mesi dal ricovero
Toscana --01/07/2020 - -30/06/2021

Ricowveri

regione

398

residenti

394

378 (95.9%)

+

Ricowveri in strutture della stessa regione

16 (4.1%)

-~

Ricoveri in strutture di altre regioni

Struttura %
ey Comune . - _Str_uttura
di Ricovero Ricowveri di Ricovero

Altre Strutture 66 16.8 = Altre
Hziends Sepecalier Siena 60 15.2 1.38 Strutture
Universitaria Senese
Ospedale Area

. Arezzo 53 13.5 -
Aretina Mord
Osp. 5. G_iovElrlni el Firenze a9 12.4 1.69
Torregalli
Az.. DSp?da“em i . Firenze 36 9.1 -
Universitaria Careggi
Azi_enda_ Ds_pec!aliero- pisa 33 &4 .
Universitaria Pisana
e Massa 30 5 16.52
Apuane
Ospedale Della
Misericordia Grosseto 28 7 :
Nuovo Ospedale Di Prato 23 58 B

Prato S.5tefano

*Rischio aggiustato calcolato su tutti | ricoveri della struttura per l'indicatore in studio

Ricoveri
16 4.1

17.7%



Arteriopatia degli arti inferiori Il e IV stadio: mortalita entro 6 mesi dal ricovero

Ricowveri
totali

Toscana -01/07/2020 - --30/06/2021

Ricoveri
residenti

Q,
nella 95 %
regione ‘

504

479 (96.2%)

Ricoveri in strutture della stessa regione

) g % Struttura . i %
19 38 -

Struttura

Altre Strutture
Arzienda Ospedaliera

Universitaria Senese Siena
Ospedale Area Aretina T
Nord
Osp. S. Giovanni Di Dic .
. Firenze

Torregalli
Az. Ospedaliero - .

; o . Firenze
Universitaria Careggi
Arzienda Ospedaliero- .

: oot Fiza
Universitaria Pisana
Nuovo Ospedale Di Prato Prato
S.5tefano
Ospedale Della
Misericordia Grosseto
Ospedale Delle Apuane hMassa

a7

75

]

a7

42

47

a3

33
31

19.5

15.1

14.1

11.4

8.4

8.2

6.6

6.6
6.2

po |

19 (3.8%)

Ricoveri in strutture di altre regioni

- Altre Strutture

17.34
17.91
12.48

11.66

o 22.4%

3.45

*Hischio aggiustato calcolato su tutti i ricoveri della struttura per l'indicatore in studio
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CONCLUSIONI

La Arteriopatia Periferica € una complicanza frequente, grave e
progressiva del diabete

La sua elevata morbilita e mortalita la caratterizzano come una
delle patologie a piu alta complessita tra quelle associate al
diabete.

La sua patogenesi ed evoluzione clinica sono ancora oggetto di
studio ma sempre di di piu emergono correlazioni dirette con il
controllo metabolico e le altre complicanze, in particolare la
neuropatia.

Uno screening proattivo precoce ed un approccio terapeutico
multifattoriale terapia sono essenziali per ridurne la progressione e
contenere
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