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[Ruemenapf G, et al. J Clin Med. 2022 Apr 12;11(8):2155. 
doi: 10.3390/jcm11082155. PMID: 35456247; PMCID: PMC9032488].

«Revascularization may be impossible if the patient does not 
offer any technical option for revascularization (no-option), 
comes «too late» to avoid major amputation, or is «too sick» 
to indulge it.»





«Lack of a target artery crossing the 
ankle and absence of a suitable 

pedal or plantar artery target in a 
patient with WIfI 3 e 4»

No Option CLI (NO - CLI)



BAD Transmission and SAD distribution

1915 limbs of 1613 pts 
(502 females, 

mean age 72.4 ± 10.8 y)

SAD was present in 
414 patients 

(25.2%)

SAD was associated with:
diabetes and dialysis (OR=4.85) 

dialysis (OR=3.60)
diabetes only (OR=1.70)
Underweight (OR=1.10) 

while women and tobacco smokers 
were less likely to have SAD 

(women: OR=0.68)
(tobacco use: OR=0.54; p<0.01)

[Ferraresi R, et al. J Cardiovasc Surg (Torino). 2018 Oct;59(5):655-664. doi: 
10.23736/S0021-9509.18.10572-6. Epub 2018 May 22. PMID: 29786411].



Meloni M, et al. J Clin Med 2020, 9:3745.



Meloni M, et al. J Clin Med 2020, 9:3745.



Autologous cellular therapy
Point of care (POC)

• BM-MNC
• BONE MARROW (iliac crest)

• cells CD34+ and mesenchimal stem cells 
(MSC)

• SVF – Stromal Vascular Fraction
• ADIPOSE TISSUE

• ADSC (Adipose Derived Stem Cell)

• PB-MNC
• PERIPHERAL BLOOD

• cell CD34+/ KDR+

Not emocomponent







New Strategy– The Immunocentric revolution

14

Several immune cells showed to modulate the activity 
of autologous stem cells in tissue repair process. 

These evidences put Immune system ad the center of 
the repair process because of the ability to stop 

inflammation and stimulate tissue repair by 
resident stem cells. 

Alshoubaki, Y. K., et al . Modulation of the Regenerative Activity of Stem and Progenitor Cells by Immune Cells. Stem Cell Transl Med 1–11 (2022)



J. Clin. Med. 2022, 11, 889. https://doi.org/10.3390/jcm11030889



Retrospective cohort study

Aim of the Study
Evaluating efficacy of autologous peripheral blood mononuclear cells (A-PBMNCs) in No-CLI diabetic patients 
with diabetic foot ulcers (DFUs), vs standard-of-care.

Materials & Methods
Since January 2016 to February 2019 76 patients NO-CLI with DFUs, not eligible for revascularization were 
enrolled (ESVS/ESC). All patients were treated with 3 serial implants (8-12 ml each) of A-PBMNC, collected by 
selective filtration of 100 ml of peripheral blood. In patients with improvement of TcpO2, foot surgery was 
performed at the third implant. 



Primary 
Outcomes 
Amputation, 
Mortality, 
Healing rate

Secondary Outcomes 
TcpO2,
Healing time
Rest pain

Scatena A, et al. J Clin Med 2021, 10:2213. https://doi.org/10.3390/jcm10102213 



Scatena A, et al. J Clin Med 2021, 10:2213. https://doi.org/10.3390/jcm10102213 

Significative reductions of 
number of amputations in 
PBMNCs group (4/38) 
(p=0.0037)

Significative increasing of 
survival in the PBMNCs group.

At 2 years, 80% (n = 30) of 
PBMNCs group are still alive 
(20% in the control group) 
(p=0.000)

Healing rate in 86,8% (n = 33) 
of PBMNC group (only 1 case
in the control group) (p=0.000)

31/33 within 6 months

Primary Outcomes



Scatena A, et al. J Clin Med 2021, 10:2213. https://doi.org/10.3390/jcm10102213 

Secondary outcomes
Increase of 24 mmHg (vs T0) of TcpO2 value in the PBMNC group. 
No significative variation of TcpO2 in the control group(14 ± 5 mmHg).

Healing time 71,66 ± 42,24 days in the PBMNC group.
Only 1 patient healed in the control group.

NO side effects or periprocedural complications 
were observed in the PBMNCs group.



1.

2.

3.

4.

• no centrifuge
• 10-15 min procedure







O.C., 64 aa,
 
DM in basal-bolus
IRC in dialisi
NO-CLI per Calcificazioni



A. N. P. 
74 anni, 

No-Option per calcificazioni
3 impianti di A-PBMNC
Luglio 2024 – Amputazione di Chopart open con  SSD



August 2024
Necrosi and ricomparsa 
di dolore a riposo

Settembre 2024
4° impianto
Debridement e NPWT

Dicembre 2024

Gennaio 2025
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50 patients 

Amputation rate at 1 year 16%. 
TcPO2 increased after PB-MNCs 
therapy 
(17.2 Å} 11.6 vs 39.1 Å} 21.8 mmHg, p 
< .0001)
Healing rate with back-to-walk in 60%
88% of survivors during follow-up 
(median 1.5 years). 

Patients with a high level of TcPO2 (≥ 
40 mmHg) after the last treatment 
showed a high frequency of small 
extracellular vescicules (EVs) at 
enrollment.
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«60 pts with neuro-ischaemic DFUs and NO-CLI who 
had unsuccessful revascularization below the ankle 
(BTA) and persistence of foot ischaemia defined by 
TcPO2 values less than 30 mmHg»
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Rehak L, Giurato L, Monami M, Meloni M, Scatena A, Panunzi A, Manti GM, Caravaggi CMF, 
Uccioli L. The Immune-Centric Revolution Translated into Clinical Application: Peripheral Blood 

Mononuclear Cell (PBMNC) Therapy in Diabetic Patients with No-Option Critical Limb-
Threatening Ischemia (NO-CLTI)-Rationale and Meta-Analysis of Observational Studies. J Clin 

Med. 2024 Nov 28;13(23):7230. doi: 10.3390/jcm13237230. PMID: 39685690; PMCID: 
PMC11642624.



Major amputation with PBMNCs in all included studies (A), 
yearly rate and in case-control studies (B), at the endpoint.

Ulcer healing rate with PBMNCs in all included studies. 

All-cause mortality (yearly rate) with PBMNCs in all included 
studies. 

Rehak L, Giurato L, Monami M, Meloni M, Scatena A, Panunzi A, Manti GM, 
Caravaggi CMF, Uccioli L. The Immune-Centric Revolution Translated into Clinical 

Application: Peripheral Blood Mononuclear Cell (PBMNC) Therapy in Diabetic 
Patients with No-Option Critical Limb-Threatening Ischemia (NO-CLTI)-Rationale and 

Meta-Analysis of Observational Studies. J Clin Med. 2024 Nov 28;13(23):7230. doi: 
10.3390/jcm13237230. PMID: 39685690; PMCID: PMC11642624.

(2 years; MH-OR: 0.10 (0.03;0.31), p < 0.001; I2: 25%

(MH-OR: 197 [23;1727],

MH-OR: 0.07 (0.02, 0.21), p < 0.001



Predictive Factors #1



Conclusions: These results suggest a need for screening for inherited 
thrombophilia and research into anti-thrombotic therapy together with 
autologous cell therapy

Predictive Factors #1



64 patients were included. 
The mean age was 73.8±5.8 years, 75% 
were male, and all of them had type 2 
diabetes. 
At one year of follow-up, major 
amputation was documented in 12.5% 
of patients. 
UNIVARIATE ANALYSIS FOR 
AMPUTATION: 
- desert foot (vs partial desert foot) 
(100% vs 25%, p<0.0001), 
- higher post-procedural pain (5.7±1.9 
vs. 2.2±1.3, p<0.0001)
lower TcPO₂ after PB-MNC therapy 
(30±8 vs 43±8 mmHg, p=0.0001)
- more cases of heel ulcers (75% vs. 
21.4%, p=0.002). 

Predictive Factors #2

Meloni M, Bellizzi E, Uccioli L, Giurato L, Ruotolo V, Salvi M, Bonanni FR, Andreadi A, Bellia 
A, Lauro D. Predictive factors of major amputation in patients with diabetic foot ulcers 
treated by peripheral blood mononuclear cells. Acta Diabetol. 2025 Nov;62(11):1907-1913. 
doi: 10.1007/s00592-025-02522-2. Epub 2025 May 27. PMID: 40423733; PMCID: 
PMC12640342.
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New evidences



Wound healing

Major amputations





Conservative Therapy and 
Multidisciplinary Team Approach

• Avoid pain
• Avoid wound infections 
• Avoid hospitalization

CardioMetabolic-
Multidisciplinary approach



J. Clin. Med. 2023, 12, 4148. 

Methods: a retrospective 
study was carried out on a 
series of type 2 diabetic 
patients with DFU grade 
Texas 3 and no-option 
CLTI and SAD. 

All patients had 
undergone at least a 
previous revascularization 
and were allocated to a 
surgery waiting list for 
major amputation. 

The overall median and mean cost per patient were EUR 8238 ± 7798€ and EUR 4426 
(3798; 8262), respectively, which were significantly (p < 0.001) lower than (direct) 
costs which would have been sustained for major amputation (EUR 21,065).
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Visit Arezzo
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