practice

Use of autologous whole blood
clot for hard-to-heal diabetic foot

ulcers: a case series

Objective: Diabetic foot ulcers (DFUs) are a severe complication of
diabetes, contributing significantly to patient morbidity, healthcare
costs and amputations. Current treatment approaches often fall short
in addressing the challenges posed by hard-to-heal (chronic)
wounds. This study evaluates the efficacy of autologous whole blood
clot (AWBC) therapy in treating hard-to-heal DFUs.

Method: Patients with hard-to-heal DFUs who were unresponsive to
previous treatments were included in this case series. Prior to AWBC
application, the wounds underwent debridement and cleansing of the
wound bed. For the treatment, 18ml of blood was drawn from the
patients to create the clot placed on the wound. Patients were
evaluated weekly for wound healing progress.

Results: AWBC treatment was initiated in 20 patients, resulting in an
average wound size reduction of 59% (p<0.001). The mean number
of applications per patient was 5.3+1.5. Adverse events included
contact dermatitis in one patient and discontinuation by another due
to slower-than-expected healing.

Conclusion: The results of this case series underscore AWBC’s
potential to restore the wound healing cascade by mimicking the
extracellular matrix and promoting re-epithelialisation, angiogenesis
and macrophage phenotype transition. AWBC represents a
promising, cost-effective solution for DFU management, particularly
in patients with complex comorbidities.
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iabetic foot ulcers (DFUs) represent a major
health concern, particularly in Western
countries, with significant implications for
morbidity, mortality and healthcare
costs.!2 These ulcers, which are a common
complication among patients with diabetes, have a
lifetime risk of occurrence estimated between 19-34%.2
Furthermore, the recurrence rates of these ulcers are
high, with 40% recurring within a year of healing and
65% within five years.3 Complications, such as infection,
ulceration and gangrene, are the leading reasons for
hospitalisation among patients with diabetes.!

DFUs accounted for 3% of annual health expenditure
in Turkey,* with approximately 400,000 DFU cases
observed with a prevalence of 7700 amputations
performed each year as a result.®

The pathophysiology behind DFUs is multifaceted.
Neurological, vascular and biomechanical factors all
play a role in ulceration. The normal wound healing
cascade is a multifaceted process encompassing stages
from haemostasis to remodelling.5 The extracellular
matrix (ECM) plays a pivotal role, offering structural
support and modulating cellular activities.®” A vital
phase in wound healing involves scaffold formation,
which is eventually replaced by a scar, facilitating
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subsequent steps including cell recruitment and
angiogenesis.® However, this process can be altered in
patients with diabetes, affected by the hyperglycaemic
condition common in those patients, which disrupts
this process by altering ECM elasticity, leading to
compromised cell migration, proliferation and
contraction, resulting in a prolonged inflammatory
phase and delayed healing.>!° The outcome is often
hard-to-heal (chronic) foot ulcers,!! which, if not
addressed promptly, can lead to amputation.

Although a range of treatments for DFUs have been
developed, there is still a significant gap between the
current and desired wound healing outcomes.'?> With
the ongoing challenges in efficacy, side-effects and cost,
there is a continued need for research and innovation
in this field.

Autologous whole blood clot (AWBC) (RedDress Ltd.,
Israel) is an innovative solution that offers blood clot
therapy. This bedside treatment, derived from the
patient’s peripheral blood, does not require specialised
equipment or medical expertise. The patient’s blood,
activated with coagulation agents, is applied directly to
the wound, forming a fibrin scaffold that fosters wound
re-epithelialisation.!3 This groundbreaking technology
has demonstrated its safety and efficacy in treating
challenging cutaneous wounds.!41° The resultant blood
clot, which is suggested to function as a substitute ECM,
encompasses all essential factors for efficient wound
repair, promoting reduced wound size and faster wound
closure.'#-16 As the coagulation process unfolds, the clot
adheres to the wound’s exposed surface and contracts,
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drawing the surface closer together and forming a
protective scab. The clot not only provides a physical
infrastructure for cell growth but also is suggested to
reduce bacterial bioburden, minimising the risk of
wound infection.'® The combined effects of the ECM,
growth factors and chemokines foster granulation and
angiogenesis, vital for tissue regeneration and wound
closure.? In essence, AWBC initiates the wound healing
cascade, restoring conditions that allow the wound to
progress toward healing.

This manuscript presents a case series of patients with
DFUs who had previously undergone other treatments
for at least four weeks without improvement.

Methods

Patients

The adult patients enrolled had DFUs that had failed to
achieve at least a 40% reduction in size after four weeks
of standard of care (SoC). This included offloading,
wound debridement, cleansing with antiseptic solution,
and the use of antimicrobial and absorbent dressings
tailored to the level of infection and drainage (e.g.,
alginate dressing, foams or negative pressure wound
therapy (NPWT)). Additionally, zinc-based creams or
absorbent dressings were used to control excessive
moisture. Despite these interventions, the wounds had
not shown the expected improvement.

Patient consent

All patients signed the informed consent agreeing to use
of their medical history data, demographics and wound
characteristics, including wound images.

Procedure

Before AWBC application, all wounds underwent
standardised wound bed preparation, including
debridement, infection assessment and moisture
balance. For the AWBC blood clot formation, 18ml of
venous blood was drawn from the patient into sterile
acid citrate dextrose-A vacuum tubes and activated
ex vivo using calcium gluconate and kaolin in a
designated activation mould (RedDress, Ltd., Israel).
The blood was gently mixed for 20 seconds and allowed
to clot for 5-8 minutes. The clot formed was gently
removed from the coagulation mould and attached to
the wound bed using Steri-Strips. A non-adherent pad
was placed over the clot and covered with a secondary
dressing. A secondary dressing change was performed
weekly or as clinically needed. Patients were discharged
either upon wound closure or when transitioned back
to a SoC treatment.

Results

A total of 20 patients, each with a DFU, comprising one
female and 19 males, were part of this study. Mean age
was 62.15£10.7 years (range: 47-88 years) with a mean
haemoglobin Alc level of 8.3% (range: 5.3-10.6%).
These patients had a mean wound duration of 16.4+16.5
weeks (range: 4-52 weeks) prior to treatment. The
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Table 1. Patient demographics

Variable Result
Age, years, mean+SD 63.25+10.73
Sex, n (%)

Female 1(5)

Male 19 (95)
Haemoglobin Alc, %, mean (range) 8.3 (5.3-10.6)

Wound duration, weeks, mean+SD (range) 16.4+16.5 (4-52)

Comorbidities, n (%)

Dialysis 3(15)

Peripheral arterial disease 14 (70)
Neuropathy 15 (75)
Pulmonary arterial hypertension 13 (65)

SD—standard deviation

patients had several comorbidities, among them
peripheral arterial disease (PAD) (70%), neuropathy
(75%), pulmonary arterial hypertension (65%) and 15%
undergoing dialysis (Table 1). All patients had failed prior
treatments, including NPWT and advanced dressings.

AWBC treatment was initiated in all patients
following debridement and cleansing of the wound. On
average, patients received 5.3+1.5 AWBC treatments
over a span of 5.6+1.7 weeks. Post-treatment, there was
a significant reduction in the average wound size by
59+21% (p<0.001, paired t-test). A comprehensive
summary of the findings is provided in Table 2.

Treatment was discontinued in one (5%) patient due
to a slower healing response, with a 46% wound size
reduction after eight treatments (from 1.30cm? to
0.6cm?). Treatment was halted for another patient due
to the onset of severe contact dermatitis. Additionally,
one patient chose to forgo the final application.

To demonstrate the therapeutic effect of AWBC, two
representative clinical cases are presented (Figs 1 and 2).

Discussion

The management of DFUs is a significant challenge in
the medical community, especially given the multifaceted
pathophysiology and the associated complications with
such wounds.?! The results of this case series indicated
that AWBC was particularly effective in a patient
population characterised by advanced age and a high
number of comorbidities. Despite these challenges,
AWBC succeeded where other treatments failed, moving
the wounds in a timely manner towards healing. This is
especially significant given the advanced age and
comorbidities of most of the patients, factors that
typically complicate and prolong the wound healing
process. Comorbidities can delay wound healing by
complicating and delaying diagnosis and negatively
affecting the body’s normal wound healing process.??
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Table 2. Summary of results

Patient Age, Wound Number of

number years duration, AWBC
weeks applications

1 70 4 7

2 70 7 6

3 72 52 8

4 67 24 10

5 60 4 4

6 65 52 4

7 47 20 4

8 88 52 3

9 49 8 5

10 59 24 5

11 49 4 5

12 56 12 5

13 56 7 5

14 52 9 5

15 54 8 5

16 66 10 5

17 64 6 5

18 69 8 5

19 74 4 5

20 78 12 5

Mean+SD 63.25+10.73 16.3+£16.5 5.3+1.5

Duration of Initial Final Percentage
treatment, wound wound area
weeks size, cm? size, cm? reduction
7 3.6 1 72*

6 1.4 0.7 50

8 1.3 0.6 541

10 28.1 17 40

4 10.9 6.4 41*

4 5.7 3.1 46*

4 1.3 5.5 51

& 1.8 0.9 50*

5 9 2.5 72

5 0.9 0.8 11

5 1.8 0.4 78

5 34.8 {28 79

5 12.1 4.2 65

5 271 1.7 57

5 5.2 0.3 94

5 9.1 3.6 60

5 16 1.2 30

8 15.3 6.9 55

5 21 5.6 73

8 17 1 94
5.6+1.7 11.7£9.9 4.5:+4.5 59.0+21.0

*Treatment was stopped because the wound became too small; TTreatment was stopped due to slow healing; *Patient developed dermatitis; AWBC —autologous

whole blood clot; SD—standard deviation

AWBC, an innovative solution derived from the
patient’s own blood, offers a promising approach in this
context. By forming a whole blood clot product, AWBC
mimics the ECM which offers both a protective layer,
suggested to reduce bacterial bioburden and lower
infection risk,?®> while also fostering wound
re-epithelialisation!>1¢ by providing structural support
and modulating cellular activities.®’

Interestingly, the blood clot, by providing this scaffold,
facilitates the transition of macrophages from the
proinflammatory M1 phenotype to the anti-inflammatory
M2 phenotype, promoting the proliferative phase of
wound healing.?!2425 This is particularly crucial in hard-
to-heal wounds, which often stall in the inflammatory
phase due to macrophages remaining in their M1
phase.?® By arresting this inflammatory stage, AWBC
holds immense potential in treating these complex hard-
to-heal wounds.

The efficacy of AWBC in treating DFUs was
demonstrated in a randomised controlled trial involving

119 patients.?’” Participants were treated with either
AWBC combined with SoC or SoC alone. The study
included patients with hard-to-heal DFUs who had
undergone 14 days of SoC treatment prior to enrolment.
Wounds that reduced in size by >30% during this
pre-enrolment period were excluded, ensuring the
inclusion of only hard-to-heal wounds. Results showed
that AWBC treatment was significantly more effective
than SoC alone, achieving a 2.73-fold increase in wound
healing within 12 weeks of active treatment.?” These
findings provide further evidence supporting the high
efficacy of AWBC in managing DFUs. This comparison
between AWBC and SoC highlights the superior efficacy
of AWBC in treating DFUs, particularly in wounds that
have failed to progress despite appropriate SoC.
Moreover, the cost-effectiveness of AWBC in treating
DFUs is grounded in its ability to accelerate healing,
reduce the need for costly advanced wound care
products, and potentially decrease overall treatment
expenses.?® It is suggested that faster wound healing

JOURNAL OF WOUND CARE NORTH AMERICAN SUPPLEMENT VOL 34, NO 11, SUP A, NOVEMBER 2025

Downloaded from magonlinelibrary.com by 212.199.193.102 on November 17, 2025.

© 2025 MA Healthcare Ltd



© 2025 MA Healthcare Ltd

practice

may leaq to fewer. compllcatlops, such. as mfec.tlons or Fig 1. A 56-year-old male patient presented with a three-month-old
amputations, which are associated with considerable  gjapetic foot ulcer on the left foot. Prior treatments included larvae
medical and economic burdens. Snyder et al.?8 therapy, negative pressure wound therapy and silver dressings. At

highlight AWBC's role in improving patient outcomes baseline (day 0) the wound measured 38.40cm?. Autologous whole blood
while optimising healthcare resource utilisation clot was applied weekly for five consecutive weeks. After the first two

. R R . . applications, the wound was covered with granulation tissue and showed
making it a valuable option for both patients and a slight reduction in size (week 3). Continued progress was observed with
healthcare systems.?® While most patients experienced  the additional three applications reaching a 79% area reduction (week 7).
significant wound size reduction, a few showed limited Subsequently, standard of care treatment was implemented thereafter,

or delayed response. Potential factors contributing to until complete wound closure (week 36)

poor healing outcomes may include persistent Day 0 Week 3
subclinical infection, inconsistent offloading, or
systemic conditions, such as poor glycaemic control,
which can have an effect on the healing process. These
variables were not systematically stratified or analysed
in this study, warranting further investigation.

Conclusion

In conclusion, AWBC emerges as an effective treatment
for DFUs. Its simplicity, reported cost-effectiveness, and
non-surgical nature make it a primary treatment option
for challenging wounds. The findings from this case
series further validate the efficacy of AWBC in promoting
significant wound closure, emphasising its potential in
wound care. Future studies should focus on a larger
patient cohort to further validate these findings, and
explore the long-term benefits and potential challenges
of AWBC treatment. Studies should also explore patient
selection criteria and real-world cost-benefit analyses to
optimise clinical use. Jwe

Acknowledgement
The authors would like to thank Shira Cohen, RedDress Medical, US, for
her valuable assistance in the preparation of this manuscript.

Fig 2. A 52-year-old male patient presented with a nine-week-old diabetic
foot ulcer on the right forefoot amputation stump. The patient also had

?eAfl:(:(:rg:sert M. Diabetic foot ulcers: A devastating complication of peripheral arterial hypertension and neuropathy. Prior treatments included
diabetes mellitus continues non-stop in spite of new medical treatment boric acid and negative pressure wound therapy with no improvement.
modalities. World J Diabetes 2022; 13(12):1106-1121. https://doi. The wound failed to reduce in size, albeit conventional treatment and
0org/10.4239/wjd.v13.i12.1106 autologous whole blood clot (AWBC) treatment was introduced to the

2 McDermott K, Fang M, Boulton AJ et al. Etiology, epidemiology, and wound. At baseline (day 0), the wound measured 27.11cm? (post
disparities in the burden of diabetic foot ulcers. Diabetes Care 2023; debridement). AWBC was applied weekly for five consecutive weeks,

46(1):209-221. https://doi.org/10.2337/dci22-0043

3 Huang ZH, Li SQ, Kou Y et al. Risk factors for the recurrence of diabetic
foot ulcers among diabetic patients: a meta-analysis. Int Wound J 2019;
16(6):1373-1382. https://doi.org/10.1111/iwj.13200

4 Jodheea-Jutton A, Hindocha S, Bhaw-Luximon A. Health economics of

diabetic foot ulcer and recent trends to accelerate treatment. Foot (Edinb) Day 0 Week 6 Week 18
2022; 52:101909. https://doi.org/10.1016/j.foot.2022.101909

5 Oksuz E, Malhan S, Sonmez B, Numanoglu Tekin R. Cost of illness
among patients with diabetic foot ulcer in Turkey. World J Diabetes 2016;
7(18):462-469. https://doi.org/10.4239/wjd.v7.i18.462

6 Diller RB, Tabor AJ. The role of the extracellular matrix (ECM) in wound
healing: a review. Biomimetics (Basel) 2022; 7(3):87. https://doi.
org/10.3390/biomimetics7030087

7 Snyder RJ, Schultz G, Wachuku C et al. Proposed mechanism of action
of topically applied autologous blood clot tissue. J Am Podiatr Med Assoc
2023; 113(3):20-140. https://doi.org/10.7547/20-140

8 Rausch MK, Parekh SH, Dortdivanlioglu B, Rosales AM. Synthetic

resulting in a wound reduction of 57% in wound size (week 6). Treatment
continued with a standard of care until complete wound closure (week 18)

e .

hydrogels as blood clot mimicking wound healing materials. Prog Biomed ~ yound healing in diabetic foot ulcers: new crossroads. Curr Diab Rep

Eng (Bristol) 2021; 3(4):042006. https://doi.org/10.1088/2516-1091/ac23a4 2018; 18(1):2. https://doi.org/10.1007/s11892-018-0970-z

9 Qing C. The molecular biology in wound healing & non-healing wound. 12 Everett E, Mathioudakis N. Update on management of diabetic foot

Chin J Traumatol 2017; 20(4):189-193. https://doi.org/10.1016/j. ulcers. Ann N'Y Acad Sci 2018; 1411(1):153-165. https:/doi.org/10.1111/

cjtee.2017.06.001 nyas.13569

10 Huang Y, Kyriakides TR. The role of extracellular matrix in the 13 Serena TE, Kushnir |, Kushnir A et al. The safety of an autologous

pathophysiology of diabetic wounds. Matrix Biology Plus 2020; whole blood clot product applied to full thickness dermal wounds in a

6-7:100037. https://doi.org/10.1016/j.mbplus.2020.100037 porcine model for up to 18 days. Chronic Wound Manage Res 2019;

11 Davis FM, Kimball A, Boniakowski A, Gallagher K. Dysfunctional 2019(6):39-49. https://doi.org/10.2147/CWCMR.S189836

JOURNAL OF WOUND CARE NORTH AMERICAN SUPPLEMENT VOL 34, NO 11, SUP A, NOVEMBER 2025 S45

Downloaded from magonlinelibrary.com by 212.199.193.102 on November 17, 2025.



practice

14 Naude L, Idensohn P, Bruwer F et al. An observational pilot study to
collect safety and efficacy data on wound care using whole blood clot
technology on hard-to-heal wounds. Wounds Int J 2021; 12(2). https://
tinyurl.com/4cfcr65w (accessed 8 October 2025)

15 Kushnir I, Kushnir A, Serena TE, Garfinkel D. Efficacy and safety of

a novel autologous wound matrix in the management of complicated,
chronic wounds: a pilot study. Wounds 2016; 28(9):317-327

16 Snyder RJ, Kasper MA, Patel K et al. Safety and efficacy of an
autologous blood clot product in the management of Texas 1A or 2A
neuropathic diabetic foot ulcers: a prospective, multicenter, open label
pilot study. Wounds 2018; 30(7):84-89

17 Snyder RJ, Wahab N, Wachuku C et al. ActiGraft treatment in complex
wounds with exposed structure — a case series. Ann Rev Resear 2021;
7(1):555701. https://doi.org/10.19080/ARR.2021.07.555701

18 Williams M, Davidson D, Wahab N et al. Innovative treatment utilizing
an autologous blood clot for diabetic foot ulcers. Wounds 2022;
34(7):195-200. https://doi.org/10.25270/wnds/21089

19 Landau Z, Whitacre KL, Leewood C et al. Utilization of a topical
autologous blood clot for treatment of pressure ulcers. Int Wound J 2023;
20(3):806-812. https://doi.org/10.1111/iwj.13927

20 Schultz GS, Wysocki A. Interactions between extracellular matrix and
growth factors in wound healing. Wound Repair Regen 2009; 17(2):153-
162. https://doi.org/10.1111/j.1524-475X.2009.00466.x

21 Rodrigues M, Kosaric N, Bonham CA, Gurtner GC. Wound healing:

a cellular perspective. Physiol Rev 2019; 99(1):665-706. https://doi.
org/10.1152/physrev.00067.2017

22 Beyene RT, Derryberry SL Jr, Barbul A. The effect of comorbidities on
wound healing. Surg Clin North Am 2020; 100(4):695-705. https://doi.
org/10.1016/j.suc.2020.05.002

23 Dimitriou E. Chronic venus ulcer pain reduction and full recovery by an
autologous blood clot: a case study. J Clin Images Med Case Rep 2022;
3(3): https://doi.org/10.52768/2766-7820/1714

24 Hesketh M, Sahin KB, West ZE, Murray RZ. Macrophage phenotypes
regulate scar formation and chronic wound healing. Int J Mol Sci 2017;
18(7):1545. https://doi.org/10.3390/ijms 18071545

Reflective questions

® How does the unique mechanism of autologous whole blood
clot (AWBC) therapy compare to traditional diabetic foot
ulcer (DFU) treatments in addressing the challenges of
hard-to-heal wound healing?

® What role do factors such as patient comorbidities and the
prolonged inflammatory phase in DFUs play in determining
the effectiveness of AWBC treatment?

® What are the broader healthcare implications of adopting
AWBC therapy, particularly regarding cost-effectiveness,
accessibility and patient outcomes?

® Based on the findings, what further research would be
necessary to validate AWBC as a standard treatment for
DFUs across diverse patient populations?
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New STRIDE guidelines on upper-body compression

A new document updates the STRIDE algorithm for compression selection
to cover lymphoedema of the upper limb, trunk and breast

This Journal of Wound Care special issue brings together a wealth of knowledge on upper-body
lymphoedema, compression and the STRIDE algorithm. The document represents the
consensus of experts from multiple countries, unified in a commitment to advancing
compression therapy through evidence-based practice and international collaboration.

The STRIDE algorithm prioritises patient-centred care, tailored to the needs of specific
patients. Accounting for the complexity seen in practice, it avoids simplistic one-size-fits-all
methods, moving compression selection beyond a focus on dosage alone. Instead, it
incorporates other textile properties, such as stiffness, containment and graduation. It also
takes account of how compression aligns with anatomical variations in oedema distribution,
tissue texture and body shape specific to a patient’s presentation. This nuanced approach
addresses the intricate anatomy of the upper limb and trunk, where diverse shapes and
textures present complex challenges that require specialised solutions.

STRIDE™

. . . Professional guide to col i
STRIDE also emphasises the dynamic nature of compression and the need for treatment to selection forthe‘runkar:grue:;mﬁ:;mem
evolve alongside the patient’s needs. Lymphoedema is not static, and compression
requirements shift based on changes in tissue texture, swelling patterns. This is critical for

the upper limbs and trunk, where anatomical diversity demands adaptable solutions.

Scan here to
download for
free this
innovative,
succinct, must-
read document

The STRIDE algorithm is intended to provide clinicians with a precise, structured and
evidence-based framework for clinical decision-making. Selecting the most appropriate

and effective compression options should optimise outcomes in upper-body lymphoedema,
helping control swelling and other symptoms and improve patients’ quality of life.
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