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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Diabetic foot disease remains a leading cause of non-
traumatic lower-extremity amputations worldwide, contributing
significantly to morbidity, mortality, and healthcare costs. This
article synthesizes evidence-based recommendations from the
International Working Group on the Diabetic Foot (IWGDF),
International Diabetes Federation (IDF), and American Diabetes
Association (ADA) to provide a comprehensive approach to
prevention, classification, and management. Core principles
include early identification of at-risk feet, patient education,
biomechanical offloading, restoration of perfusion, infection
control, and coordinated multidisciplinary care. Implementation
of these strategies has been shown to reduce amputation rates
and improve patient outcomes.

Key words. Diabetic foot, ulcer prevention, offloading,
peripheral  artery  disease, infection = management,
multidisciplinary care.

Introduction.

The Escalating Challenge of the Diabetic Foot.

Diabetes-related foot disease represents one of the most
serious and costly complications of diabetes mellitus, imposing
a profound burden on individuals, healthcare systems, and
societies worldwide. It is a complex clinical syndrome that
culminates from a confluence of systemic pathologies, leading
to a spectrum of foot-related problems including ulceration,
infection, and tissue destruction, often resulting in lower-
extremity amputation. The management of an active diabetic
foot ulcer (DFU) is not merely a matter of local wound care;
it is the management of a systemic disease manifesting in the
lower limb. Consequently, an effective approach requires a
comprehensive, evidence-based, and integrated strategy. The
International Working Group on the Diabetic Foot IWGDF) has
been at the forefront of establishing such a strategy, producing
and updating international consensus guidelines since 1999.
The 2023 IWGDF Guidelines, developed in collaboration with
other key societies such as the Infectious Diseases Society of
America (IDSA), the European Society for Vascular Surgery
(ESVS), and the Society for Vascular Surgery (SVS), represent
the most current, rigorously evaluated global consensus on
the prevention and management of diabetic foot disease. This
review synthesizes these latest recommendations to provide a
definitive overview of the evidence-based standards of care for
clinicians and researchers [1,2].

The Global Burden: Epidemiology and Mortality:

The scale of the diabetic foot problem is inextricably linked
to the global diabetes pandemic. With an estimated 537 million
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people living with diabetes worldwide, the population at risk
is immense and growing. The lifetime risk of a person with
diabetes developing a foot ulcer is estimated to be between 19%
and 34%, with a global prevalence of active DFUs among the
diabetic population of approximately 6.3%. This prevalence
varies significantly by region, with rates in North America
(13.0%) being substantially higher than in Europe (5.1%) or
Asia (5.5%).

These statistics position the DFU not as an acute, isolated
event, but as a chronic disease state with a relapsing-remitting
course. Recurrence rates are exceptionally high: approximately
40% of patients experience a recurrence within one year of
healing, a figure that rises to 65% within five years. This pattern
of relapse underscores the necessity of a paradigm shift in
clinical management—from a focus on reactive treatment of an
open wound to a proactive, lifelong strategy of surveillance and
secondary prevention, analogous to the management of other
chronic conditions like heart failure or cancer.

The consequences of DFU are severe. It is the leading
precursor to non-traumatic lower-extremity amputations,
preceding 80-85% of such procedures. It is estimated that a limb
is lost to diabetes-related complications every 20 to 30 seconds
worldwide. The mortality associated with DFU is alarmingly
high, exceeding that of many common cancers. The five-year
mortality rate for an individual with a DFU is approximately
30-40%. This figure escalates dramatically following an
amputation, with a five-year mortality rate of 56.6% after a
major amputation and exceeding 70% in some cohorts [3,4].

The Pathophysiological Triad: Neuropathy, Angiopathy,
and Impaired Wound Healing.

The development and persistence of a DFU are driven by a
complex interplay of underlying pathologies, often referred to as
the pathophysiological triad: neuropathy, angiopathy (vascular
disease), and a compromised immune response leading to
impaired wound healing.

Diabetic Neuropathy is the primary initiating factor
in the majority of DFUs. Chronic hyperglycemia induces
metabolic derangements, such as the activation of the polyol
pathway and the formation of advanced glycation end-products
(AGEs), which are directly toxic to nerve cells. This damage
manifests in three ways:

O Sensory Neuropathy: Leads to the loss of protective
sensation (LOPS), rendering the foot insensate to pain, pressure,
and temperature. This allows repetitive microtrauma or acute
injury to go unnoticed, leading to skin breakdown.

O Motor Neuropathy: Causes atrophy of the small
intrinsic muscles of the foot, leading to an imbalance between
flexor and extensor muscle groups. This results in structural
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foot deformities such as hammertoes, claw toes, and prominent
metatarsal heads, which create areas of focal high plantar
pressure during ambulation.

O Autonomic Neuropathy: Disrupts the regulation of
sweat and oil glands, leading to dry, inelastic skin that is prone
to cracking and fissuring. It also contributes to arteriovenous
shunting, which can paradoxically make an ischemic foot feel
warm to the touch, masking underlying vascular compromise.

Angiopathy, primarily in the form of peripheral artery
disease (PAD), is a critical factor that impairs wound healing
and dramatically increases amputation risk. PAD is present
in up to 50% of patients with a DFU. In individuals with
diabetes, PAD has a distinct pattern: it tends to affect younger
individuals and is characterized by multi-segmental, calcified,
and predominantly distal (below-the-knee) arterial occlusions.
This pattern can make diagnosis and revascularization more
challenging.

Impaired Wound Healing is the third component,
creating a biological environment that prevents the closure of
ulcers initiated by neuropathy and perpetuated by ischemia. The
diabetic wound is stalled in a chronic pro-inflammatory state.
This is driven by multiple molecular dysfunctions, including
dysregulated neutrophil activity (NETosis), hyperactivity
of matrix metalloproteinases (MMPs) which degrade the
extracellular matrix, reduced local concentrations of essential
growth factors like vascular endothelial growth factor (VEGF),
and dysfunction of endothelial progenitor cells (EPCs) crucial
for angiogenesis. This complex pathophysiology creates
a vicious cycle: neuropathy allows the ulcer to form from
mechanical stress, while the systemic diabetic state and local
ischemia create a non-permissive biological environment that
prevents it from healing. This dual mechanism explains why
management must address both the mechanical cause (e.g.,
offloading) and the underlying biological deficits [1,5-9].

The Imperative for Evidence-Based, Integrated Care:

Given the complexity of diabetic foot disease, effective
management cannot be delivered by a single practitioner or
with a single intervention. The IWGDF guidelines are built on
the foundational principle that care must be evidence-based,
systematic, and delivered by an integrated, multidisciplinary
team. The evolution of the guidelines to the 2023 version reflects
a commitment to increasing methodological rigor, notably
through the adoption of the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE)
framework. This system ensures that recommendations are
transparently linked to the quality of the underlying evidence
and a careful weighing of benefits, harms, costs, and patient
preferences. The consistent finding that implementation of these
principles within a multidisciplinary framework is associated
with a significant decrease in amputation rates provides a clear
mandate for their universal adoption [1].

Foundational Strategies: Prevention of the First and
Recurrent Ulcer.

Prevention is the most effective and cost-effective strategy
for reducing the global burden of diabetic foot disease. The
2023 IWGDF Prevention Guideline provides a clear, evidence-
based framework for proactive care, centered on the early
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identification of the "at-risk" foot and the implementation of
five key preventative pillars.

Systematic  Screening and Risk  Stratification:
The cornerstone of any prevention program is the systematic
identification of individuals at risk of ulceration. This requires
a structured screening process for all individuals with diabetes,
followed by risk stratification to tailor the intensity and frequency
of subsequent care. The IWGDF recommends an annual foot
screening for all individuals with diabetes who are currently at
very low risk IWGDF Risk 0). This initial screen is designed
to detect the two most critical risk factors: loss of protective
sensation (LOPS) and peripheral artery disease (PAD). LOPS
can be reliably assessed at the bedside using simple tools like
the 10-g Semmes-Weinstein monofilament or a 128 Hz tuning
fork. The initial assessment for PAD involves taking a relevant
history and palpating for pedal pulses. Once an individual
is identified as having LOPS or PAD, they are classified
as "at-risk" (IWGDF Risk 1 or higher), and the frequency
and comprehensiveness of screening must increase. Further
assessments should then include screening for a history of prior
ulcer or amputation, the presence of end-stage renal disease,
foot deformities, limited joint mobility, and any pre-ulcerative
signs such as excessive callus or subcutaneous hemorrhage.
The 2023 IWGDF Risk Stratification System provides a clear
framework for this process, as detailed in Table 1 [1,10-16].

The Five Pillars of Prevention: An Integrated Approach:

For all individuals identified as being at risk IWGDF Risk 1-3),
a multi-faceted preventative strategy should be implemented,
encompassing five key pillars.

Structured Patient Education and Self-Management:

Providing structured, organized, and repeated education is a
strong recommendation, aimed at improving a patient's self-
care knowledge, enhancing self-protective behaviors, and
motivating adherence. Key educational messages that must be
conveyed and reinforced include:

. Daily Foot Inspection: Patients must be taught
to inspect the entire surface of both feet daily, including
between the toes, using a mirror if necessary, and to report any
abnormality (e.g., blister, cut, redness, swelling) to a healthcare
professional immediately.

. Foot Hygiene: Daily washing with lukewarm water
(below 37°C) and careful drying, especially between the toes,
is essential. Emollients should be used to lubricate dry skin, but
not applied between the toes.

. Appropriate Nail Care: Toenails should be cut
straight across to avoid ingrown nails.
. Avoiding Trauma: Patients must be strongly advised

against walking barefoot, in socks without shoes, or in thin-soled
slippers, both indoors and outdoors. They should also avoid
using chemical agents or plasters to remove corns and calluses.
A significant evolution in the 2023 guidelines is the move
towards technology-assisted self-management. This represents
a paradigm shift from passive patient education ("look at your
feet") to active, data-driven patient engagement ("measure and
act on this data"). The guidelines now include a conditional
recommendation to consider coaching moderate-to-high risk
patients in the daily self-monitoring of foot skin temperatures



Table 1. The 2023 IWGDF Risk Stratification System and Recommended Screening Frequencies.

IWGDF Risk Category

Characteristics

Recommended Screening Frequency

0 (Very Low Risk)

Disease (PAD)

No Loss of Protective Sensation (LOPS) and No Peripheral Artery

Once a year

1 (Low Risk)

LOPS or PAD present

Once every 6-12 months

2 (Moderate Risk)

LOPS + PAD, or LOPS + Foot Deformity, or PAD + Foot Deformity ~ Once every 3-6 months

3 (High Risk)

LOPS or PAD, and one or more of the following: history of foot ulcer,
lower-extremity amputation, or end-stage renal disease

Once every 1-3 months

Table 2. Recommended Classification Systems (SINBAD, WIfl, INGDF/IDSA) and Their Clinical Applications.

Classification System

Key Components

Primary Purpose IWGDF Recommendation (2023)

Site, Ischaemia, Neuropathy, Communication among health

Infection

SINBAD Bacterial Infection, Area, professionals; Audit of outcomes in ~ Strong
Depth populations
IWGDF/IDSA Clinical signs of 1pﬂammat10n Clgss1fy1.ng the presence and severity Sy
(local and systemic) of infection
. Assessing perfusion, stratifying
WIHAI AT RIS k| 5 amputation risk, and predicting the ~  Conditional

benefit of revascularization

Table 3. Summary of Key Recommendations for Offloading Plantar Neuropathic Ulcers.

Treatment Choice Recommended Intervention(s) Strength of Recommendation (2023)

First-Choice Non-removable knee-high device (Total Contact Cast or Strong
irremovable walker)

Second-Choice Removable knee-high or ankle-high offloading device Conditional
(adherence must be encouraged)

Third-Choice Felted foarp in cpmblnatlon w1.th appropriately fitting Conditional
footwear (if devices are unavailable)

Stz (fior Mo e i) A(':hllles tendon lengthening, metatarsal head resection, or Conditional
joint arthroplasty

Surgical (first-line for specific Digital flexor tenotomy for ulcers on the apex of flexible Stron

ulcers) hammertoes g

Table 4. The IWGDF/IDSA Classification of Diabetic Foot Infection Severity.

Clinical Classification

IWGDF/IDSA Grade

Defining Clinical Signs and Symptoms

Uninfected

1

No signs or symptoms of infection.

Presence of >2 inflammatory signs; cellulitis/erythema extends <2 cm from wound

Mild Infecti 2 . . . .
ild Infection margin; infection limited to skin and subcutaneous tissue.
As above, but with cellulitis/erythema extending >2 cm, or infection involving
Moderate Infection 3 structures deeper than skin (e.g., abscess, osteomyelitis, septic arthritis), and no
systemic inflammatory response signs.
Severe Infection 4 Any foot infection with the signs of the Systemic Inflammatory Response Syndrome

(SIRS).

Table 5. Based on current evidence, the authors advocate the following integrated clinical protocol.

Parameter
Target Population

Target 25(OH)D Level
Formulation

Dosage Strategy

Monitoring
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Recommendation

All patients with a diabetic foot ulcer, with particular emphasis on those with confirmed
vitamin D deficiency.

> 30 ng/mL

Cholecalciferol (Vitamin D3), oral administration.

Loading

Phase: 4,000-6,000 IU/day or 50,000-60,000 IU weekly for 8—12 weeks.

Maintenance Phase: 1,000-2,000 IU/day or equivalent weekly/monthly regimen once target
level is achieved.

Baseline and follow-up assessments of:
- Serum 25(OH)D

- HbAlc

- Ulcer area and healing rate
- Inflammatory markers (CRP, ESR)




using an infrared thermometer. An increase in temperature at a
specific site on one foot compared to the corresponding site on
the other foot of more than 2.2°C (4.0°F) for two consecutive
days is indicative of sub-clinical inflammation. This finding
should trigger a pre-agreed action plan, such as reducing
ambulatory activity and contacting their foot care provider.
This strategy empowers the patient to detect inflammation
before a visible ulcer develops, enabling early and preventative
intervention [1,13,14].

Evidence-Based Prescription of Therapeutic Footwear:

Inappropriate footwear is a leading cause of traumatic
ulceration in the neuropathic foot. The 2023 guidelines provide
more granular, evidence-based recommendations for footwear
prescription, tailored to the patient's specific risk profile and
foot structure:

. For individuals at risk but with no or limited foot
deformity IWGDF Risk 1-3), properly fitting, accommodative
therapeutic footwear that provides adequate length (1-2 cm
longer than the foot), width, and depth is sufficient.

. For individuals with significant foot deformity, pre-
ulcerative signs, or a history of a non-plantar ulcer IWGDF
Risk 2 or 3), prescription of extra-depth shoes, custom-made
footwear, or custom-made insoles should be considered to
accommodate the deformity and reduce focal pressures.

. For individuals with a healed plantar foot ulcer
(IWGDF Risk 3), the standard for secondary prevention is
higher. Therapeutic footwear must have a demonstrated plantar
pressure-relieving effect during walking. This can be verified
with in-shoe pressure measurement systems, aiming for a peak
pressure below 200 kPa or a reduction of at least 30% at high-
risk sites. Patients must be encouraged to wear this footwear at
all times, including indoors [1,16].

Treatment of Pre-Ulcerative Lesions and Risk Factors:

The prompt and effective treatment of any pre-ulcerative sign
is a strong recommendation and a critical component of ulcer
prevention. This includes professional debridement of abundant
callus, protection and drainage of blisters, and treatment of
ingrownnails or fungalinfections. Furthermore, thereisa growing
confidence in the use of minimally invasive surgical procedures
as a preventative measure for specific biomechanical problems.
The 2023 guidelines include a conditional recommendation to
consider a digital flexor tenotomy for individuals with a non-
rigid hammertoe that is causing pre-ulcerative lesions (such as
excessive callus or nail changes) on the apex of the toe. This
marks a significant evolution from reserving surgery for active
ulcers to employing it proactively to correct the underlying
deformity and prevent the initial or recurrent ulceration. This
shift suggests that for certain deformities, the risk of a simple
prophylactic procedure is now considered potentially lower
than the risk of developing a complex, hard-to-heal ulcer.

The Role of Integrated Foot Care Services:

The final pillar, which integrates all others, is the provision
of care within a structured, integrated system. The 2023
guidelines strongly recommend that all individuals at moderate
or high risk IWGDF Risk 2 and 3) receive integrated foot
care. This model ensures that the patient has regular access to
professional foot care (e.g., for debridement of pre-ulcerative
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lesions), is prescribed and fitted with appropriate footwear,
and receives ongoing structured education. This integrated
approach, delivered by a multidisciplinary team, is fundamental
to preventing both first and recurrent ulcers [1,16,17].

Management of the Active Diabetic

Foot Ulcer: A Multimodal Approach.

The management of an established DFU requires a systematic,
multimodal approach that simultaneously addresses the wound
itself and the underlying pathologies driving its persistence.
The 2023 IWGDF Guidelines provide a clear, evidence-based
framework for this process, beginning with standardized
assessment and proceeding through the core therapeutic
interventions of offloading, perfusion restoration, and infection
control [13].

Initial Assessment: Standardized Classification for Triage
and Prognosis: A standardized initial assessment is critical to
facilitate clear communication among healthcare professionals,
guide initial treatment decisions, and allow for the auditing
of clinical outcomes. The IWGDF recognizes that no single
classification system can serve all purposes and therefore
recommends the use of specific, validated systems for distinct
clinical questions. A crucial evolution in the 2023 guidelines
is the explicit decoupling of classification for population-level
audit and communication from the prognosis of an individual
patient. This reflects a critical understanding that while systems
can predict outcomes across a large group, their accuracy is
insufficient for reliable prediction in a single case.

The Cornerstone of Healing: Evidence-Based Offloading:

Forneuropathic plantar ulcers, effective pressure redistribution,
or offloading, is arguably the single most important intervention
to facilitate healing. The IWGDF provides a clear, evidence-
based hierarchy of offloading modalities [ 18-20].

The strong recommendation for a non-removable knee-high
device as the first-line treatment is based on high-quality
evidence demonstrating superior healing rates compared to
removable devices, primarily because they enforce adherence.
The 2023 update groups removable knee-high and ankle-
high devices together as the second choice, reflecting new
evidence and a person-centered approach that balances
offloading capacity with likely patient adherence. For ulcers
that fail to heal despite optimal non-surgical offloading, surgical
intervention to correct underlying structural deformities should
be considered. A significant update in the 2023 guidelines is
the strong recommendation to use digital flexor tenotomy as a
first-line treatment for neuropathic ulcers on the apex of flexible
hammertoes [1,20].

Diagnosing and Managing Peripheral Artery Disease (PAD):

The presence of PAD dramatically worsens the prognosis
of a DFU. The 2023 IWGDF guideline on PAD provides a
comprehensive pathway.

. Diagnostic Pathway: Diagnosis begins at the bedside.
Objective vascular testing is mandatory for every DFU,
including assessment of pedal Doppler arterial waveforms,
ankle-brachial index (ABI), and toe-brachial index (TBI).
Medial arterial calcification can falsely elevate the ABI, making
the TBI and waveform analysis particularly important.



. Prognostication and the WIfI Classification: The
most useful bedside tests for predicting healing are toe pressure
(TP) and transcutaneous oxygen pressure (TcpO2). A TP of >
30 mmHg or a TcpO- of > 25 mmHg increases the probability
of healing. The WIfI classification system is conditionally
recommended to integrate these findings with wound severity
and infection status for comprehensive risk stratification.

. Revascularization: Revascularization should be
considered for any DFU that is not healing. The 2023 guidelines
provide a pragmatic, time-bound framework: if a DFU fails
to reduce in area by at least 50% within 4 weeks of optimal
standard care, the patient's vascular status should be reassessed
and a vascular specialist consulted. The goal is to restore direct,
in-line pulsatile blood flow to at least one of the foot arteries,
preferably the one supplying the anatomical region (angiosome)
of the ulcer [1,21].

Diagnosis and Treatment of Diabetic Foot Infection:

Infection is a common and limb-threatening complication of
DFU. The 2023 IWGDF/IDSA combined guideline provides a
systematic approach to its diagnosis and management.

. IWGDF/IDSA Classification and Biomarkers:
Infection is a clinical diagnosis, based on the presence of
two or more classic signs of inflammation (redness, warmth,
swelling, tenderness, or purulent discharge). The severity of
infection is then graded using the IWGDF/IDSA classification
system, which is essential for guiding therapeutic decisions,
such as the need for hospitalization and the route of antibiotic
administration (Table 4). In cases where the clinical diagnosis
is equivocal, serum inflammatory biomarkers can serve as
useful adjunctive tests. An elevated C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), or procalcitonin (PCT)
can support the diagnosis of infection. An ESR greater than 70
mm/hr is particularly suggestive of underlying osteomyelitis
[1,17].

. Microbiological Assessment and Antimicrobial
Stewardship: To guide definitive antibiotic therapy, a specimen
for culture should be obtained from nearly all clinically infected
wounds after cleansing and debridement. The evidence
strongly supports that a tissue specimen, obtained via biopsy or
curettage, is superior to a superficial swab for identifying true
pathogens and avoiding contaminants. A significant and new
recommendation in the 2023 guidelines is the strong advice
against the routine, first-line use of molecular microbiology
techniques (e.g., PCR, sequencing) for diagnosis. While these
methods identify a greater diversity of organisms, their clinical
significance is often unclear, and they do not typically provide
antibiotic susceptibility data, which is crucial for treatment.

. Management of Soft Tissue Infection and
Osteomyelitis: Medical and Surgical Approaches: The
choice of empiric antibiotic therapy depends on infection
severity, recent antibiotic exposure, and local epidemiology.
For mild infections in temperate climates in patients with no
recent antibiotic use, targeting only aerobic Gram-positive cocci
(e.g., Staphylococcus aureus, Streptococci) is often sufficient.
For moderate-to-severe infections, or in tropical climates,
broader-spectrum coverage for Gram-negative rods and
sometimes anaerobes is necessary. The duration of therapy for
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soft tissue infections is typically 1 to 2 weeks. For osteomyelitis,
a longer course is required. If treated medically without bone
resection, a course of up to 6 weeks is recommended. However,
if all infected and necrotic bone is surgically removed, a short
post-operative course of just a few days may be sufficient.
Surgical intervention is a critical component of infection
management. Urgent surgical consultation is mandatory for
any severe infection, or for moderate infections complicated
by deep abscess, extensive gangrene, or necrotizing fasciitis.
For osteomyelitis, while surgical resection of infected bone has
been the traditional standard, there is growing evidence that in
selected cases (e.g., uncomplicated forefoot osteomyelitis with
no other indication for surgery), a primary medical approach
with antibiotics alone can be effective [1,15].

A Critical Review of Adjunctive
Interventions:

Wound Healing

While the core tenets of DFU management are offloading,
perfusion, and infection control, a vast market of adjunctive
therapies exists. The 2023 IWGDF Wound Healing
Guideline, based exclusively on evidence from randomized
controlled trials (RCTs), provides a sober assessment of these
interventions. The overarching theme is a widespread lack of
high-quality evidence, leading to a large number of ""do not use"
or conditional recommendations. This reflects a high bar for
recommending therapies that add significant cost to the standard
of care. This critical appraisal underscores a unified clinical
pathway that is evident across all management domains: an
initial, aggressive application of the standard of care (offloading,
debridement, infection control, perfusion assessment), followed
by a structured re-evaluation at a 2—4-week timepoint. This
timepoint serves as a critical decision node. If the wound is not
progressing satisfactorily, only then should the escalation to
select, conditionally recommended, and often costly adjunctive
therapies be considered [1].

Systemic and Local Therapeutic Horizons: A Modern
Paradigm.

Building on the foundational principles of care, a modern
paradigm integrates strategies that actively enhance the patient's
intrinsic healing capacity and protect the compromised local
tissue environment.

Systemic Optimization: The Pleiotropic Role of Vitamin D
in Wound Healing.

While glycemic control is paramount, emerging evidence
highlights the crucial role of other systemic factors in creating
a biological environment conducive to healing. Vitamin
D deficiency is highly prevalent in patients with type 2
diabetes and has been linked to impaired immune function,
increased inflammation, and poor wound healing outcomes.
A landmark 2024 meta-analysis provided compelling evidence
for the benefits of Vitamin D supplementation in patients
with DFUs. The study demonstrated that correcting Vitamin
D deficiency significantly improves the overall probability of
healing (RR = 1.42, P = 0.03), increases the percentage of ulcer
area reduction (MD = 13.11%, P < 0.01), and decreases the
absolute wound area (MD = —3.29 cm?, P < 0.01). The benefits
extend beyond the local wound, with notable improvements in
metabolic and inflammatory parameters:



Glycemic Control: A mean reduction in HbAlc of
-0.44% (P <0.01).

Inflammation and Oxidative Stress: Significant
reductions in hsCRP (-0.83 mg/L) and ESR (-15.74 mm/hr).

To effectively and rapidly correct deficiency and maximize

patient adherence, high-dose weekly regimens are a practical
and evidence-supported strategy. Oral cholecalciferol
formulations that provide 50,000 IU weekly are designed to
ensure a sustained release and stable elevation of serum 25(OH)
D levels. This approach simplifies the treatment protocol for
patients often managing polypharmacy, thereby optimizing the
potential for systemic benefits [22-24].

Advanced Local Management: From Skin Barrier Protection
to Wound Repair:

On the diabetic foot, there is no such thing as a "minor"
wound. Proactive local care is therefore essential, not only
to treat existing ulcers but to prevent them from developing.
Advanced multi-action ointments are formulated to address the
complex pathophysiology of the diabetic wound. Based on a
synergistic combination of components, their mechanism of
action is multifaceted:

Regenerative Action: Biological peptides or other
compounds stimulate keratinocyte proliferation and migration,
enhance collagen synthesis, and promote angiogenesis—the
foundational processes of tissue repair.

Anti-Inflammatory Effect: phytosterols (such as
B-sitosterol) actively reduce local inflammation and edema by
suppressing pro-inflammatory cytokines, helping to break the
cycle of a chronically inflamed wound.

Antibacterial Protection: Certain natural or synthetic
agents provide a broad antibacterial effect by damaging bacterial
cell membranes and inhibiting protein synthesis, reducing the
risk of secondary infection without contributing to systemic
antibiotic resistance.

Unlike systemic vitamin D supplementation, where
randomized controlled trials and meta-analyses provide a
growing evidence base, the clinical efficacy of multifunctional
topical ointments remains supported primarily by mechanistic
studies, case series, or limited clinical trials. At present, no
high-quality RCTs or systematic reviews robustly substantiate
their routine use in DFU management. This is therefore a
domain where additional research is expected, and current
recommendations should be interpreted with caution [24].

An Integrated Clinical Protocol for Endocrinologists.

Based on current evidence, the authors advocate the following
integrated clinical protocol. This is not a substitute for
established guidelines (e.g., IWGDF), but a complementary
framework designed to address systemic and local factors in
diabetic foot ulcer management [1].

Protocol for Proactive Foot and Wound Care:

1. Reinforce Patient Education at Every Visit:
Emphasize the critical importance of daily self-inspection and
never walking barefoot.

2. Aggressively Manage Pre-Ulcerative Lesions:
Ensure regular professional debridement of calluses, which
can mask underlying tissue damage and dramatically increase
plantar pressures.
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3. Prescribe Proactive Topical Care: For patients with
dry, cracking skin, fissures, or minor abrasions, recommend the
application of a thin layer of a suitable multi-action regenerative
ointment 1-2 times daily to cleansed skin. This helps restore the
skin barrier, reduces inflammation, and prevents infection.

4. Ensure Therapeutic Footwear: Confirm that high-
risk patients are consistently using appropriate, pressure-
relieving footwear at all times.

The Organizational Mandate: The Multidisciplinary Foot
Care Team.

The complexity of the evidence-based recommendations
detailed in the 2023 IWGDF Guidelines makes it clear that
optimal diabetic foot care cannot be delivered in silos. The
sheer breadth of expertise required—spanning endocrinology,
podiatry, vascular surgery, infectious diseases, orthopedics,
and more—implicitly makes the multidisciplinary foot care
team (MDFT) a non-negotiable standard of care rather than
an optional best practice. A healthcare system that adopts the
guidelines without providing the organizational structure of an
MDFT is unlikely to achieve the desired outcomes.

Composition, Roles, and Responsibilities of the MDFT:

An effective MDFT is a coordinated group of specialists
who collaborate to provide integrated care. While the exact
composition may vary based on local resources, the IWGDF
outlines an ideal structure:

. Core Team: This typically includes a diabetologist
or endocrinologist to manage systemic disease, a specialist
podiatrist to lead on preventative care and non-surgical
wound management, and a vascular specialist (surgeon or
interventionalist) for perfusion assessment and revascularization.

. Extended Team: Essential expertise is also provided
by an orthopedic surgeon and/or plastic/reconstructive surgeon
for complex wound closure and reconstructive procedures, an
infectious diseases specialist for managing complex infections
and antimicrobial stewardship, a clinical microbiologist, an
orthotist for specialized footwear and bracing, and specialist
nurses for wound care and patient education.

. Primary Care and Community Services: The
primary care physician serves as a crucial gatekeeper for early
risk identification and timely referral to the specialist team.
Community podiatry and nursing services are vital for ongoing
prevention and surveillance [25].

Implementing Integrated Care Pathways for Improved
Outcomes:

The primary function of the MDFT is to implement a rapid and
coordinated integrated care pathway. For patients with active
foot disease, this means assessment by a member of the MDFT
within 24 hours of presentation to establish a comprehensive
management plan. This plan ensures that all critical aspects of
care are addressed in parallel, not sequentially. For example,
while a podiatrist initiates offloading and debridement, a
vascular specialist can simultaneously assess for PAD, and
an infectious diseases specialist can guide antibiotic therapy.
This concurrent, collaborative approach is proven to reduce
delays, improve decision-making, and ultimately lead to
better outcomes, most notably a significant reduction in major
amputation rates [1,26,27].



Conclusions and Future Directions.

Synthesizing the Key Recommendations for Clinical
Practice:

The 2023 IWGDF Guidelines provide a comprehensive,
evidence-based roadmap for reducing the devastating burden of
DFD. The key clinical mandates are clear:

1. Prioritize = Prevention: Implement systematic
screening and risk stratification for all patients with diabetes,
and deliver integrated preventative care—including education,
footwear, and treatment of pre-ulcerative lesions—to all those
identified as at-risk.

2. Standardize Assessment: Use validated classification
systems (SINBAD, IWGDF/IDSA, WIfl) for their intended
purposes of communication, infection grading, and perfusion
assessment to guide initial management.

3. Aggressively Implement Standard of Care: For
active plantar ulcers, the non-negotiable first-line treatments
are effective offloading (preferably with a non-removable knee-
high device), restoration of adequate perfusion, and control of
infection.

4, Adopt a Time-Bound Approach: Re-cvaluate
all ulcers after 2-4 weeks of standard care. Lack of healing
progression should trigger an escalation of therapy, including
consideration of revascularization, surgical offloading, or select
adjunctive wound healing interventions.

5. Deliver Care via an MDFT: The complexity of
modern, evidence-based diabetic foot management necessitates
a coordinated, multidisciplinary team approach to ensure all
facets of the disease are addressed promptly and effectively.

Addressing the Gaps: A Global Research Agenda:

The 2023 guidelines also illuminate critical gaps in the current
evidence base, setting a clear agenda for future research. The
collective research priorities signal a maturation of the field,
moving beyond basic efficacy questions to more sophisticated
inquiries into personalization, value, and patient-centeredness.
This is the new frontier for diabetic foot research. Key priorities
include:

. Improving Evidence Quality: There is an overarching
need for more high-quality RCTs across all domains, with
rigorous methodology, adequate sample sizes, and adherence to
established reporting standards.

. Health Economics and Patient-Reported QOutcomes:
Future trials must incorporate formal health economic analyses
to determine the cost-effectiveness of interventions and include
patient-reported outcomes, such as health-related quality of life,
to ensure that treatments are not only clinically effective but
also valuable from the patient's perspective.

. Personalized Medicine: Research is needed to
better define which patient subgroups benefit most from
specific interventions. This includes developing and validating
prognostic tools for individual patients, potentially using
machine learning, and identifying the optimal timing and
combination of therapies.

. Specific Clinical Questions: Targeted research is
required to determine optimal screening frequencies, the most
effective educational and behavioral interventions to improve
adherence, the role of novel revascularization and molecular
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diagnostic technologies, and the true efficacy of the many
adjunctive wound healing products on the market.

By embracing the current evidence-based recommendations
and actively pursuing this research agenda, the global healthcare
community can continue to improve outcomes for individuals
with DFD, reducing the incidence of ulceration, amputation,
and mortality.
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