Chapter 13

CURRENT THERAPIES FOR DIABETIC FOOT ULCER
WITH EPIDERMAL GROWTH FACTOR

Ekin ILKELI!

The incidence of developing diabetic foot ulcer in one year is 5% in diabetics
(1). The main treatment of diabetic foot ulcers consists of wound debridement, an-
timicrobial therapy, and blood sugar regulation. In addition, wound care products,
hyperbaric oxygen therapy and negative pressure devices are used for adjunctive
treatment. Insufficient success of conservative treatment in wound healing leads to
extremity amputation in many patients.

Prevention of amputation with optimal medical treatment is recommended by
different clinics as the best treatment strategy (2,3).Intralesional administration of
EGF was first used in Cuba in 2006 and in subsequent studies, it was shown to pro-
vide a high level of wound healing and 80% granulation tissue formation in diabetic
foot ulcers (4) (Table 1).

Quite satisfactory results were found in recent studies, indicating that use of
epidermal growth factor [EGF], as a new treatment method, provides quite satisfac-
tory outcomes in terms of wound healing and prevention of amputations, providing
a better quality of life. Modern therapists have been questioning the insufficient
effect of medicines alone, vacuum devices and other treatments, short time to re-
currence and non-decreasing rates of amputation. During the last 10 years, clinical
studies confirmed that intralesional administration of EGF is very useful in diabetic
foot ulcers with poor prognosis(5).Unfortunately, it is hard to find high-quality ev-
idence-based studies of wound care. Most studies have inadequate sample sizes,
short follow-up periods and poorly defined controls. Although there are not many
published double-blind, randomized, controlled studies of intralesional EGF admin-
istration, it is possible to find clinical studies. The common findings of these studies
are that intralesional EGF administration has favorable effects on tissue healing,
decreases recurrences of chronic refractory foot ulcers and substantially prevents
amputation (6).

The effect of EGF on wound healing consists of an inflammatory phase, a fibro-
blastic phase and a remodeling phase. EGF, as a mitogenic polypeptide, starts to exert
its effect at the end of the inflammatory phase and it is known to trigger fibroblast
formation followed by stimulation of granulation tissue formation and epitheliali-
zation. In addition, EGF initiates DNS synthesis and cell production and activates
protein synthesis (7).
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Figure 1. Pre- and post-EGF appearances of diabetic foot wounds

Intralesional EGF administration should not be considered as an alternative to
standard debridement and antibiotherapy. On the other hand, ignoring the effect of
EGF on wound healing would also be a wrong approach. In diabetic patients, intrale-
sional EGF administration in combination with metabolic control, antibiotherapy and
wound care produces quite satisfactory outcomes particularly in refractory chronic
ulcer cases, based on the clinical experience and practice during the past 10 years.

Intralesional EGF administration into wound edges is easy and practical, while
it is quite expensive. Considering the health costs associated with diabetes and its
complications, intralesional EGF administration is considered a preferred treatment
approach for diabetic foot ulcers as it prevents recurrences, reduces amputations
and most importantly increases patients’ quality of life.

Moreover, intralesional administration affects deeper layers compared to topi-
cal application. Pain during administration and the minimal side effects are easily
tolerable.

References

1. ZhangPLu]. Global Epidemiology of Diabetic Foot Ulceration :a systemetic rewiew and meta-analyis.
Ann Med. 2017;49(2):106.

2. Hunt D. Diabetes: foot ulcers and amputations. Clin Evid.2009;1:602.

3. Boulton AJ. The diabetic foot: grand overview, epidemiology and pathogenesis. Diabetes Metab Res
Rev.2008;24(suppl 1):S3-S6.

4. Jorge Berlanga DVM, José I. Fernandez .Heberprot-P: A Novel Product for Treating Advanced Diabetic
Foot Ulcer MEDICC Review, January 2013, Vol 15, No1l

5. RomeroPrada M, Roa C, Alfonso P, Acero G, Huérfano L, Vivas-Consuelo D Cost-effectiveness analysis
of the human recombinant epidermal growth factor in the management of patients with diabetic foot
ulcers.Diabet Foot Ankle. 2018 Jun 26;9(1

6. Xu ], Min D, Guo G, Liao X, Fu Z.Experimental study of epidermal growth factor and acidic fibro-
blast growth factor in thetreatment of diabetic foot wounds.ExpTherMed. 2018 Jun;15(6):5365-5370

7. Tiaka EK, Papanas N, Manolakis AC, Georgiadis GS.Epidermal growth factor in the treatment of dia-
betic foot ulcers: an update.PerspectVascSurgEndovascTher. 2012 Mar;24(1):37-44

8. Gomez-Villa R, Aguilar-Rebolledo F, Lozano-Platonoff A, Teran-Soto JM.Efficacy of intralesional re-
combinant human epidermalgrowth factor in diabetic foot ulcers in Mexican patients: a randomized
double-blinded controlled trial. WoundRepairRegen. 2014 Jul-Aug;22(4):497-503

-103 -



10.

11.

12.

Cardiovascular Surgery

Qi M, Zhou Q, Zeng W, Wu L, Zhao S, Chen W, Luo C, Shen M, Zhang ], Tang CE. Growth factors in the-
pathogenesis of diabeticfootulcers.Front Biosci (LandmarkEd). 2018 Jan 1;23:310-317.
Berlanga-Acosta ], Fernandez-Montequin ], Valdés-Pérez C, Savigne-Gutiérrez W, Mendoza-Mari Y Di-

abetic Foot Ulcers and Epidermal Growth Factor: Revisiting theLocal Delivery Route for a Successful
Outcome.BiomedResInt. 2017;2017:2923759

Marti-Carvajal AJ, Gluud C, Nicola S, Simancas-Racines D, ReveizL.Growth factors for treating diabetic
foot ulcers. Cochrane Database SystRev. 2015 Oct 28;(10):CD008548
Carpenter G,Cohen S.Epidermal growth factor. / Biol Chem.1990 May 15;265(14)

-104 -



