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ABSTRACT:  

Background: Diabetic foot ulcers (DFUs) are a serious complication of diabetes mellitus, often 

resulting in significant morbidity, amputations, and increased healthcare expenditures. Chronic 

hyperglycemia impairs the wound healing process by inhibiting cellular proliferation, growth factor 

responses, and angiogenesis. Topical recombinant human epidermal growth factor (hEGF) is a 

promising therapeutic agent that mimics the body's natural healing mechanisms by promoting 

epithelial cell proliferation, migration, granulation tissue formation, and re-epithelialization. 

Objective: To evaluate the effectiveness of topical recombinant hEGF in comparison to 

conventional saline dressings for the treatment of diabetic foot ulcers. Methods: This randomized 

controlled trial involved 80 inpatients with diabetic foot ulcers treated at the General Surgery 

Department of Aarupadai Veedu Medical College between November 2022 and April 2024. Patients 

aged between 30 and 80 years were included in the study, with exclusions for those presenting with 

gangrenous lesions, uncontrolled diabetes, or hypersensitivity to hEGF. Participants were divided 

into two groups: Group A (n=40) received normal saline dressings along with topical hEGF, while 

Group B (n=40) received normal saline dressings only. Ulcer sizes were measured on days 1, 7, 14, 

and 21, and data on granulation, wound size reduction, pus culture results, and length of hospital 

stay were recorded. Results: Patients in Group A demonstrated significantly smaller final wound 

sizes, greater reductions in wound area, and shorter hospital stays compared to Group B (p<0.05). 

No significant differences were observed between the two groups in terms of mean age, gender 

distribution, or duration of diabetes. Staphylococcus aureus was the most commonly isolated 

organism, followed by E. coli (26%). Conclusion: The use of topical recombinant hEGF in 

conjunction with normal saline dressings significantly improves wound healing in diabetic foot 

ulcers. This treatment approach reduces wound size, accelerates healing, and shortens hospital stays, 

indicating enhanced treatment efficacy and the potential for reduced healthcare costs. Incorporating 

hEGF into standard wound care protocols for diabetic foot ulcers could lead to better patient 

outcomes and increased healthcare efficiency. 
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Introduction 

Diabetes mellitus is a metabolic disorder marked by 

high blood sugar levels due to either defective insulin 

secretion or increased resistance to insulin.(1) This 

condition is linked with various microvascular and 

macrovascular changes that can lead to numerous 

complications.(2) When a person with type 1 or type 2 

diabetes sustains an injury, the healing process is often 

complicated and prolonged, leading to what is known 

as a diabetic wound.(3) A diabetic foot ulcer which is 

characterised by ischemia, osteoarthropathy, 

neuropathy, microbial infection, and ulceration, poses a 

significant burden on both the community and the 

patients.(4) Chronic diabetic foot ulcers are a major 

cause of amputations in people with diabetes and are 

one of the most severe complications of the disease. 

Effective management of diabetic foot ulcers requires a 

multidisciplinary approach to wound care.(5) Studies 

suggest that glycaemic control, wound debridement, 

advanced dressings, hyperbaric oxygen therapy, growth 

factors, negative pressure wound therapy, and 

bioengineered skin can be used as adjunct therapies to 

promote rapid healing.(6–8) 

Wound repair involves a complex series of cellular and 

molecular events. Growth factors such as epidermal 

growth factor (EGF), TGF-beta, fibroblast growth 

factor, platelet-derived growth factor, and amphiregulin 

play crucial roles in wound healing by restoring cellular 

integrity.(9) EGF, in particular, promotes cellular 

proliferation through its receptor, which has a tyrosine 

kinase cytoplasmic domain, a single transmembrane 

domain, and an extracellular domain involved in EGF 

binding and receptor dimerization.(10) EGF stimulates 

fibroblast proliferation leading to epithelial 

regeneration, angiogenesis, and increased collagen 

production. It enhances the formation of granulation 

tissue and accelerates wound healing.(11) 

Research has shown that a decrease in growth factors 

and their cell-surface receptors is a primary cause of 

refractory diabetic foot ulcers. EGF is involved in 

various phases of wound healing, including cell 

migration, proliferation, and differentiation.(12–14) 

This study aims to provide high-quality evidence to 

distinguish the true therapeutic effects and to observe 

the healing rate of diabetic foot ulcers. It compares the 

efficacy of saline-only dressings with topical 

recombinant human EGF (hEGF) application in 

promoting earlier wound healing and reducing the 

duration of hospital stays. 

 Materials and Methods 

This randomized controlled study was conducted in the 

Department of General Surgery at Aarupadai Veedu 

Medical College and Hospital (AVMCH), Puducherry, 

between November 2022 and April 2024. The study 

received approval from the Institutional Human Ethics 

Committee (Approval No. AV/IHEC/2022/105) and 

was registered in the Clinical Trials Registry of India 

(CTRI Reg. No. 068922). The study included patients 

aged 30 to 80 years with diabetic foot ulcers, excluding 

those with gangrenous lesions, uncontrolled diabetes, 

hypersensitivity to hEGF, or ulcers resulting from other 

aetiologies. 

The sample size was calculated based on a similar 

study by Kundal et al., which focused on the percentage 

reduction in wound size at six weeks. The study 

reported a reduction of 20.28±17.39% in the hEGF 

dressing group (Group A) and 31.7±17.06% in the 

normal saline dressing group (Group B). Using these 

values, a sample size of 72 was determined. Allowing 

for a 10% attrition rate, the final sample size was 

adjusted to 80, with 40 participants in each group. All 

participants provided informed consent and underwent 

clinical examination, routine investigations, glycaemic 

control, and wound debridement. Ulcer sizes were 

measured on the 1st, 7th, 14th, and 21st days. Data on 

granulation, wound size reduction, pus culture results, 

and duration of hospital stay were documented. 

Statistical Analysis: Data were analysed using SPSS 

version 26. Continuous variables were expressed as 

mean and standard deviation and analysed using 

independent t-tests or Mann-Whitney U tests, as 

appropriate. Categorical variables were analysed using 

chi-square or Fisher's exact tests. A p-value of less than 

0.05 was considered statistically significant. 

Results 

The present study included 80 patients who met the 

inclusion criteria, randomly assigned into two groups: 

Group A (n=40) received normal saline dressings with 

topical recombinant hEGF, while Group B (n=40) 

received normal saline dressings alone. Patients in 

Group A demonstrated significantly smaller final 

wound sizes, greater reductions in wound area, and 

shorter hospital stays compared to those in Group B. 

There were no significant differences between the 

groups in terms of mean age, gender distribution, or 

mean duration of diabetes mellitus, although the 

duration of diabetes was slightly shorter in Group A. 
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The mode of onset, limb involvement, and ulcer site 

were similar across both groups. Staphylococcus aureus 

was the most commonly isolated organism, followed by 

E. coli (26%). Group A showed notably better 

outcomes in wound healing, including smaller final 

wound sizes, more substantial reductions in wound 

area, and shorter hospital stays compared to Group B. 

Discussion 

Diabetic foot ulcers (DFUs) are a significant 

complication of diabetes mellitus, affecting millions 

globally and often leading to severe morbidity, lower 

limb amputations, and increased healthcare costs. The 

complex pathology highlights the need for advanced 

therapeutic strategies to enhance wound repair and 

regeneration. Topical recombinant human epidermal 

growth factor (hEGF) has emerged as a promising 

agent, promoting epithelial cell proliferation and 

migration, accelerating granulation tissue formation, 

and enhancing re-epithelialisation by mimicking the 

natural wound healing process.(15–17) Investigating 

hEGF's efficacy in DFU treatment could provide 

critical insights into optimising diabetic ulcer 

management and establishing new care standards. 

The present study included 80 patients who met the 

inclusion criteria, divided into two groups: Group A 

received normal saline dressing with topical 

recombinant hEGF, and Group B received normal 

saline dressing alone. There were no significant 

differences in mean age, gender distribution, or mean 

duration of diabetes mellitus between the groups, 

although the duration of diabetes was slightly shorter in 

Group A. The mode of onset, limb involvement, and 

ulcer site were comparable between the groups. 

Staphylococcus aureus was the most commonly 

isolated organism, followed by E. coli (26%). Group A 

patients exhibited significantly smaller final wound 

sizes, greater reductions in wound area, and shorter 

hospital stays compared to Group B patients. 

In line with the present study, Kundal et al. found 

similar age and physical characteristics between the 

groups.(3) The duration of diabetes was comparable 

across groups, with no significant differences. Tuyet et 

al., observed that EGF has positive effects on rapid 

granulation and better wound closure rates in DFUs. 

EGF binds to its receptor on epidermal and fibroblast 

cells, building collagenous tissue and facilitating 

wound granulation and epithelization, thus accelerating 

wound healing.(18) Studies by Zhao et al.(6) and Yang 

et al.,(19) also support the efficacy and safety of topical 

hEGF, with fewer adverse effects compared to 

intralesional administration. Kundal et al. found that 

topical recombinant EGF resulted in faster wound 

healing than conventional betadine dressings in diabetic 

wounds, with 90% wound healing rates with hEGF 

compared to 36.67% with betadine.(3) These findings 

indicate that topical recombinant hEGF, when used 

with normal saline dressing, significantly enhances 

wound healing in DFUs. Patients treated with hEGF 

experienced notable improvements, including reduced 

wound size and area, as well as shorter hospital stays. 

These benefits suggest that hEGF accelerates the 

wound healing process and enhances overall treatment 

efficacy. The observed reduction in wound size and 

area is crucial, as larger or non-healing wounds carry a 

higher risk of complications such as infections and 

surgical interventions. By accelerating wound closure, 

hEGF treatment potentially minimises these risks and 

promotes faster recovery. The decreased hospital stay 

for patients treated with hEGF highlights its efficiency 

in expediting the healing process, leading to quicker 

patient discharge and lessening the burden on 

healthcare resources. 

From a clinical perspective, these findings support 

incorporating topical recombinant hEGF into standard 

wound care protocols for DFUs. Incorporating hEGF 

into treatment regimens could enhance healing 

outcomes, reduce complication rates, and improve the 

overall quality of care for diabetic patients.(20) The 

potential reduction in healthcare costs is significant, as 

quicker healing translates to fewer hospital visits, lower 

need for prolonged medical interventions, and reduced 

incidence of severe complications requiring intensive 

care or surgical procedures. Overall, this study 

underscores the therapeutic value of topical 

recombinant hEGF in managing DFUs, advocating for 

its broader use in clinical practice to achieve better 

patient outcomes and enhance healthcare efficiency. 

The present study is not without limitations. It includes 

single centre study design, short-term follow up,  and 

lack of blinding. 

Conclusion 

These findings demonstrate that using topical 

recombinant hEGF alongside normal saline dressing 

markedly improves the healing of diabetic foot ulcers. 

The observed decrease in wound size and area, coupled 

with reduced hospital stay durations, points to 

enhanced treatment effectiveness and the potential for 

reduced healthcare expenses for diabetic foot ulcer 
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patients. This study advocates for the integration of 

topical recombinant hEGF into conventional wound 

care protocols to enhance patient outcomes. 

Funding: Nil 

Conflict of interest: Nil 

Reference 

1. American Diabetes Association. Diagnosis and 

Classification of Diabetes Mellitus. Diabetes Care. 

2011 Jan 1;34(Supplement_1):S62–9.  

2. Chawla A, Chawla R, Jaggi S. Microvasular and 

macrovascular complications in diabetes mellitus: 

Distinct or continuum? Indian J Endocrinol Metab. 

2016;20(4):546–51.  

3. Kundal A, Kohli M, Kapoor S. A comparative 

study on topical recombinant human epidermal 

growth factor vs conventional betadine dressing in 

management of diabetic wounds. International 

Surgery Journal. 2021;8(1):115–22.  

4. Edmonds M, Manu C, Vas P. The current burden 

of diabetic foot disease. J Clin Orthop Trauma. 

2021 Jun;17:88–93.  

5. Everett E, Mathioudakis N. Update on 

management of diabetic foot ulcers. Ann N Y 

Acad Sci. 2018 Jan;1411(1):153–65.  

6. Zhao D, Su Y, Li Y, Yu T, Li J, Tu C. Efficacy 

and safety of recombinant human epidermal 

growth factor for diabetic foot ulcers: A systematic 

review and meta‐analysis of randomised controlled 

trials. International Wound Journal. 

2020;17(4):1062–73.  

7. Bui TQ, Bui QVP, Németh D, Hegyi P, Szakács Z, 

Rumbus Z, et al. Epidermal growth factor is 

effective in the treatment of diabetic foot ulcers: 

meta-analysis and systematic review. International 

journal of environmental research and public 

health. 2019;16(14):2584.  

8. Zhang J, Hu W, Diao Q, Wang Z, Miao J, Chen X, 

et al. Therapeutic effect of the epidermal growth 

factor on diabetic foot ulcer and the underlying 

mechanisms. Experimental and therapeutic 

medicine. 2019;17(3):1643–8.  

9. Lynch SE, Colvin RB, Antoniades HN. Growth 

factors in wound healing. Single and synergistic 

effects on partial thickness porcine skin wounds. J 

Clin Invest. 1989 Aug;84(2):640–6.  

10. Bessman NJ, Freed DM, Lemmon MA. Putting 

together structures of epidermal growth factor 

receptors. Curr Opin Struct Biol. 2014 Dec;29:95–

101.  

11. Citri A, Yarden Y. EGF-ERBB signalling: towards 

the systems level. Nature reviews Molecular cell 

biology. 2006 Jul;7(7):505–16.  

12. Robbins JM, Strauss G, Aron D, Long J, Kuba J, 

Kaplan Y. Mortality rates and diabetic foot ulcers: 

is it time to communicate mortality risk to patients 

with diabetic foot ulceration? Journal of the 

American podiatric medical association. 

2008;98(6):489–93.  

13. Prompers L, Schaper N, Apelqvist J, Edmonds M, 

Jude E, Mauricio D, et al. Prediction of outcome in 

individuals with diabetic foot ulcers: focus on the 

differences between individuals with and without 

peripheral arterial disease. The EURODIALE 

Study. Diabetologia. 2008;51:747–55.  

14. Leung PC. Diabetic foot ulcers—a comprehensive 

review. The Surgeon. 2007;5(4):219–31.  

15. Kwon YB, Kim HW, Roh DH, Yoon SY, Baek 

RM, Kim JY, et al. Topical application of 

epidermal growth factor accelerates wound healing 

by myofibroblast proliferation and collagen 

synthesis in rat. J Vet Sci. 2006 Jun;7(2):105–9.  

16. Veith AP, Henderson K, Spencer A, Sligar AD, 

Baker AB. Therapeutic strategies for enhancing 

angiogenesis in wound healing. Adv Drug Deliv 

Rev. 2019 Jun;146:97–125.  

17. Yamakawa S, Hayashida K. Advances in surgical 

applications of growth factors for wound healing. 

Burns & Trauma. 2019 Dec 1;7:s41038-019-

0148–1.  

18. Tuyet H Le, Nguyen Quynh TT, Vo Hoang Minh 

H, Thi Bich DN, Do Dinh T, Le Tan D, et al. The 

efficacy and safety of epidermal growth factor in 

treatment of diabetic foot ulcers: the preliminary 

results. International wound journal. 

2009;6(2):159–66.  

19. Yang Q, Zhang Y, Yin H, Lu Y. Topical 

recombinant human epidermal growth factor for 

diabetic foot ulcers: A meta-analysis of 

randomized controlled clinical trials. Annals of 

vascular surgery. 2020;62:442–51.  



Journal of Chemical Health Risks 
www.jchr.org 

JCHR (2024) 14(6), 474-479 | ISSN:2251-6727 

  
1.  

478 

20. Zheng Y, He M, Congdon N. The worldwide 

epidemic of diabetic retinopathy. Indian journal of 

ophthalmology. 2012;60(5):428.  

 

Table 1: Showing the mean difference between the variables 

 Group A Group B p-value 

Mean SD Mean SD 

Age (in years) 53.8 10.5 55.9 10.3 0.32 

Duration of DM (in years) 8.3 5.1 9.2 4.6 0.32 

Initial wound size (in sq.mm) 2957.2 867.2 3323.3 634.0 0.15 

Final wound size (sq.mm) 2329.3 741.9 3028.6 571.3 0.01* 

Area reduced 22.4 4.7 8.8 1.9 0.01* 

Duration of hospital stay 14.6 4.9 16.5 4.5 0.01* 

 

 

Figure 1: Showing the reduction in wound size, area reduction and hospital stay 

Table 2: Showing distribution of variables between the groups 

 Group A Group B Chi-square 

(p-value) Count N % Count N % 

Gender Female 16 40.0% 17 42.5% 1.21 (0051) 

Male 24 60.0% 23 57.5% 

Mode of onset Spontaneous 20 50.0% 18 45.0% 0.201 (0.654) 

Traumatic 20 50.0% 22 55.0% 

Limb Left 19 47.5% 20 50.0% 0.05 (0.823) 

Right 21 52.5% 20 50.0% 

Site Dorsum 20 50.0% 20 50.0% - 
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Plantar 20 50.0% 20 50.0% 

Pus C/S EC 8 20.0% 10 25.0% 7.71 (0.260) 

KP 5 12.5% 7 17.5% 

MRSA 0 0.0% 1 2.5% 

PA 6 15.0% 11 27.5% 

PM 5 12.5% 3 7.5% 

SA 13 32.5% 8 20.0% 

SP 3 7.5% 0 0.0% 

 

 

Initial wound Final Wound 

  

  

Figure 2: Clinical photographs - Diabetic foot ulcer treated with hEGF 

 

 


