
O R I G I N A L  R E S E A R C H

Effectiveness of the Use of the Human 
Recombinant Epidermal Growth Factor in the 
Subsidized Regime vs The Contributive Regime in 
Patients with Venous Ulcers in Bogotá
Maria Teresa Cacua Sanchez 1, Gustavo Buenahora2, Carlos Alberto Carrillo Bravo3

1Ambulatory Surgery Center, Kennedy Hospital, Vascular Laboratory SURA, Bogotá, Colombia; 2Hospital and Ambulatory Surgery Center, Bogotá, 
Colombia; 3Clinical Epidemiology - Colombian Society of Preventive Medicine, Bogotá, Colombia

Correspondence: Maria Teresa Cacua Sanchez, Tel +57-1-3057470125, Email mcacua@gmail.com 

Introduction: Vascular ulcers constitute a serious global public health problem, responsible for causing a significant social and 
economic impact due to their recurrent, disabling nature and the need for prolonged therapies to cure them.
Objective: To evaluate the use and efficacy of the rhEGF in the epithelialization of patients with a diagnosis of CEAP stage 6 venous 
insufficiency, in the two regimes of the health system in Colombia, the contributive (equivalent to a health system where citizens with 
payment capacity contribute a percentage of their salary) and the subsidized (equivalent to a health system where the state covers the 
vulnerable population and low socioeconomic level) versus the other treatments used.
Methodology: Observational, descriptive, retrospective, multicenter study, in which 105 medical records with 139 ulcers were 
reviewed, in 2 centers, one belonging to the subsidized system and the other to the contributive system in Colombia.
Results: The association with the epithelialization variable of the different treatment groups for ulcers according to the application of 
the mixed effect model test, for both regimes was for the Biologicals (EC 34.401/p = 0.000), Bioactive Agents (Hydrogels) (EC 
24.735/p = 0.005) groups; for the rest of the treatment groups, the results were neither associated nor statistically significant.
Conclusion: Intra- and perilesional therapy with rhEGF expands the therapeutic spectrum in patients with venous ulcers, regardless of 
the type of health system in which it will be applied, shortening the healing time and reaching a possible therapeutic goal, which 
according to this study there is an association with epithelialization regardless of the regime applied.
Keywords: venous ulcers, human recombinant epidermal growth factor, health system, contributive regime, subsidized regime, 
intralesional and perilesional

Introduction
Venous vascular ulcers are a pathology difficult to treat. They are a serious public health problem with major health and 
socio-economic repercussions, venous ulcers are the most common type of chronic ulcers on the lower extremities, and 
their prevalence is between 1% and 3% if active and cured ulcers are considered.1 The prevalence of active venous ulcer 
alone ranges between 0.2% and 0.3% in the adult population of Western countries.2

On average, 33–60% of these ulcers persist for more than 1 year.3 Venous ulcers are usually recurrent and generate 
high costs in their treatment, which directly impacts annual health care budgets. Furthermore, in most cases this type of 
ulcers occur in patients with a low socioeconomic and educational level.4

The current standard of care for venous ulcers implies the use of compression bandages to counter venous 
hypertension. However, these approaches only cure 50–60% of venous ulcers within 6 months of treatment.5 

Nevertheless, with the acquired knowledge about the proteomic physiology that causes this complication, local adjuvant 
treatments have been developed such as biologic dressings and biomolecular engineering products such as growth factors 
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and therapies with tissues. These products interact directly with the wound to accelerate the healing process and reduce 
the time to complete its cure.6

Epidermal growth factors (EGF) are endogenous signaling molecules that regulate cellular responses to the wound 
healing process, which are secreted by platelets, leukocytes, fibroblasts and epithelial cells,7 when there is an imbalance 
between pro- and anti-inflammatory cytokines, wounds tend to become chronic, remaining in an uncontrolled and 
persistent inflammatory phase,8 the (EGF) exerts a specific function that results in the regulation of metabolism, 
differentiation, growth, proliferation and cell survival,9 thus stimulating the migration and proliferation of fibroblasts, 
suggesting a useful therapeutic strategy for wound healing,10 genetic recombination allows recombinant human 
Epidermal Growth Factor (rhEGF) to be available in pure, precise and stable concentrations as a drug in 75 mg vials 
for intra- and perilesional administration,11 with a theoretical basis for its use as a promoter of the healing of wounds 
such as venous ulcers, which due to its high prevalence and requirement for prolonged treatments, it is necessary to find 
treatment alternatives capable of shortening the healing time that are cost effective and safe,12–14 with granulation and 
epithelialization results in less time.15,16

In Colombia, there is the Colombian Guide for the Diagnosis and Management of Chronic Venous Disorders 
(GCDMDCV), which has been developed and updated by Angiology and Vascular Surgery – Asovascular which, 
since 2009, determines the type of therapeutic management that this type of pathology should have,17 in addition, 
a series of recommendations were also generated by a group of experts for the use of rhEGF, with intralesional and 
perilesional application in venous ulcers, both in daily practice and in the generation of new studies with this medication, 
which are base documents for the treatment of this pathology in the Colombian health system.18

The Colombian health system is a solidarity system where, in addition to taxes, citizens contribute a percentage of 
resources according to their work activity and is divided into two regimes based on its financing form. In the contributive 
regime, which has broad coverage, citizens contribute a percentage of their salary and their access to health services is 
broader. This regime is equivalent worldwide to health systems that are financed with contributions from citizens for their 
work activity, with coverage and service according to their contribution. On the other hand, there is the subsidized 
regime, which although having similar coverage, the beneficiary citizens do not work, are in a state of poverty, 
vulnerability, and low socioeconomic status, therefore they do not contribute any money to the health system. This 
regime is financed by taxes and contributions from the salaries of the rest of the citizens of the contributive regime. The 
subsidized regime is equivalent worldwide to health systems financed by the state through taxes, its accessibility to health 
services is limited and most of the population belongs to this regime.19,20

For the local management of ulcers, this type of treatment is very variable and dynamic considering the different 
states of the natural healing process: necrotic, fibrinous, exudative, infectious, granulation and/or epithelialization. The 
protocols managed by the two regimes of the Health System are based on the aforementioned guidelines using different 
types of dressings depending on the injury,6 varying the time between healing sessions, depending on the group of 
dressings used, which can range from 3 to 7 days.21

In our country, EGF therapy is already used in the treatment of recalcitrant and complex venous ulcers,22 and in the 
Colombian health system (which has the two regimens mentioned above), it seeks to provide the most complete coverage 
possible to the entire population, which is why the EGF is within the list of medications covered by the system in the two 
regimes, called the Benefit Plan (PBS), but due to the administrative nature, the authorization processes, the vulnerability 
of the population, the geographical situation of the citizens in the subsidized regime, many of them cannot access 
specialized services including EGF medication.19

In a previous study that evaluated the impact on the results of epithelialization of venous ulcers between patients of 
both regimes, it was found that in the contributive regime there was 5.8 times higher probability of ulcer epithelialization 
than in the subsidized regime group (p = 0.0000), which we believe may be due to the ease of prescription and 
administrative access by users, specifically to rhEGF therapy in contrast with other evaluated dressings, creams, and 
tinctures.23 For this reason, we defined for this study how effective this type of therapy is with respect to an outcome 
variable such as epithelialization, in addition to believing that the specific administrative barriers for the rhEGF influence 
the statistically significant result of the contributive regime compared to the subsidized regime and other dressings 
included in the treatment of venous ulcer.
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Objective: Evaluate the use and efficacy of rhEGF in the epithelialization of patients with a diagnosis of CEAP stage 
6 venous insufficiency, in the two regimes of the health system in Colombia (Contributive and Subsidized) versus the 
other treatments used.

Methodology: Observational, descriptive, retrospective, multicenter study, in which 105 medical records of patients 
with a diagnosis of CEAP stage 6 chronic venous insufficiency were reviewed, having 139 ulcers, who consulted for 
vascular surgery in 2 centers, one belonging to the subsidized system and the another to the contributive system in 
Colombia in a period of 4 years, with the use of dressings, creams, gels and medications specifically rhEFG for 
intralesional and perilesional administration, for the treatment of ulcers to evaluate them, in terms of epithelialization 
and closure.

Inclusion Criteria
● Adult patients over 18 years of age.
● Patients diagnosed with venous ulcers of the lower limbs secondary to venous disease, evaluated by a specialist 

doctor (vascular surgeon) and treated according to GCDMDCV.
● Patients with at least one wound that met CEAP stage 6 venous classification criteria, either diagnosed by clinical 

evaluation or the use of diagnostic aids such as venous duplex ultrasound of the lower extremities.
● Patients with time between healing sessions ranging between 3 and 7 days.
● Patients for whom the ulcer linear measurement has been reported in their clinical record at all visits.
● Ankle-brachial index greater than 0.8.
● Patients with information from the complete clinical record for each variable.
● Patients who have received compression therapy as part of their treatment.

Exclusion Criteria
● Patients with an ankle-brachial index with values less than 0.8.
● Patients with diagnosed arterial occlusive disease.
● Patients with a diagnosis of arterial, mixed, neuropathic, or diabetic foot ulcer.
● Patients for whom the ulcer linear measurement has not been reported in their clinical record.
● Patients without complete information in the clinical record for the variables to be studied.
● Patients who were not receiving compression therapy as part of their treatment.

Variables
The variables considered were classified as follows: demographic variables (age, sex, socioeconomic level, and diet), 
variables related to the characteristics of the ulcer (number of ulcers, time of evolution, anatomical location and size), 
variables related to the treatment, (dressings used, creams used, frequency of healing, patients treated) and outcome 
variables such as epithelialization and closure percentage.

Collection Techniques and Instruments
The main source of clinical information for each patient was their medical history. Data were collected using the pre- 
established EXCEL form for the predetermined period of 4 years, evaluating the inclusion and exclusion criteria. Medical 
records that did not meet the criteria were excluded, those that met the inclusion criteria were reviewed and the database 
was filled with parameterized and adjusted records. A demographic and descriptive analysis of the database was carried 
out. For the analysis, the test for mixed effect models was used and for this analysis program R-4.3.3 was used.

Due to the great variability of effects that the different groups of dressings have, among the groups and the dressings 
within the same group, also adding the two regimes, in contrast to the epithelialization of venous ulcers, the mixed effect 
model was used, grouping the dressings, subsequently recoding the variables dichotomously, dividing the results into 
Subsidized Regime, Contributory Regime and in the total of the two regimes to evaluate the association of each of the 
groups with the epithelialization variable.
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Results
The characteristics of the study population as well as the results obtained are described below.

Characterization of the Study Population
Of the 105 patients, 50 (47.62%) were in the subsidized regime, and 55 (52.38%) in the contributive regime. Other 
demographic variables are shown in Figure 1.

Ulcer Characterization
In the 105 patients, 139 ulcers were identified, of which 62 (44.60%) are from patients in subsidized regime, and 77 
(55.4%) are from patients in contributive regime patients. Figure 2 describes the number of ulcers per patient, the 
evolution time, the anatomical location, and size of the ulcer.

Among the treatments found in the review, there are dressings and other technologies such as hydrocolloid type 
bioactive agents, alginates, and hydrogels. Mixed dressings such as antimicrobial and biocellulose dressings, and 
interactive dressings such as hydrophilic foams and other elements such as creams, tinctures, and biological drugs, 
specifically rhEFG, were also found. (Table 1)

According to the previous table and for analysis purposes, the different types of treatment were grouped, as can be 
seen in Table 2: bioactive agents (hydrocolloids) with 81.9%; mixed agents (antimicrobials) with 61.9%; biological 
agents (rhEFG) with 47.62%; bioactive agents with 24.76%; bioactive agents (alginates) with 18.1%, interactive agents 
(hydrophilic foams) with 12.38%; passive agents with 11.42%; mixed agents (biocellulose dressings) with 9.53%; and 
creams and tinctures with 139%. However, this last group was not considered in the analysis due to its difficulty in 
standardization.

We can see the relationship between ulcer size and epithelialized ulcers for each treatment group and by regimen, as 
well as a correlation with the time of evolution. (Table 3)

Figure 1 Characterization of the study population.
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Figure 3 shows the comparison of treatment time used in the 139 ulcers according to the medical history, between 
rhEGF and the other therapies.

Regarding the results of the application of the mixed effect model, in the Subsidized Regime it was seen that for the 
Biologicals (Estimated Coefficient (EC) of 1.053/p = 0.2519), Bioactive Agents (Hydrocolloids) (EC of 1.957/p = 
0.1328); Bioactive Agents (Alginates) (EC of 39.87/p = 0.9977) groups, they are associated with the epithelialization of 

Figure 2 Ulcers Characterization.

Figure 3 The comparison of treatment time used in the 139 ulcers between rhEGF and the other therapies.
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Table 1 Use in Patients and Frequency of Use of Dressings and Other Technologies / Gel - Tinctures and Creams - Contributory and 
Subsidized Regime

Subsidized Regime Contributive Regime

Dressings and other Technologies Times Used  
by Patients

Frequency Dressings and other Technologies Times Used 
by Patients

Frequency

Biologics Biologics

Human Recombinant Growth Factor 20 444 Human Recombinant Growth Factor 30 718

Bioactive Agents (Hydrocolloids) Bioactive Agents (Hydrocolloids)

Aquacel 10 190 Aquacel 26 569

Hydrocolloid 10 192 Hydrocolloid 1 2

Hydrofiber dressing 10 161 Hydrofiber dressing 1 10

Duoderm 7 91 Duoderm 19 401

Duoderm Gel 1 12 Duoderm Gel 1 8

Bioactive Agents (Alginates) Bioactive Agents (Alginates)

Calcium Alginate 2 7 Safgel 16 271

Safgel 1 20

Bioactive Agents (Hydrogels) Bioactive Agents (Hydrogels)

Hydrogel 6 71 Hydrogel 20 369

Mixed (antimicrobial agents) Mixed (antimicrobial agents)

AMD (PHMB) 2 28 AMD (PHMB) 4 132

Bismuth Tribromophenate - Xeroform 10 200 Bismuth Tribromophenate - Xeroform 3 58

Honey Dressing 4 35 Honey Dressing 1 2

Absorbent foam with silver 2 44 Silver Dressing (Acticoat) 1 8

Silver Dressing (Acticoat) 2 27 Silver Carbon dressing (Actisorb) 1 2

Silver Carbon dressing (Actisorb) 1 6 Bismuth Gauze 1 4

Polymen 1 10 Iruxol 3 30

Iruxol 1 2 Nitrofurazone 4 28

Bismuth Cream 9 141 Silver Sulfadiazine 1 26

Nitrofurazone 8 82 Cutimed 3 41

Silver Sulfadiazine 2 45 Polimem Dressing (se organize la posición) 1 1

Interactive Agents (Hydrophilic Foams) Interactive Agents (Hydrophilic Foams)

Collagen Dressing - G Paraffinized 7 38 Collagen Dressing - G Paraffinized 4 53

Lipidocolloid 2 36

Mixed (Biocellulose Dressings) Mixed (Biocellulose Dressings)

Nanogen 3 40 Nanogen 7 150

(Continued)
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Table 1 (Continued). 

Subsidized Regime Contributive Regime

Dressings and other Technologies Times Used  
by Patients

Frequency Dressings and other Technologies Times Used 
by Patients

Frequency

Creams and Tinctures Creams and Tinctures

Zinc Oxide 30 967 Zinc Oxide 44 1351

Phytostimuline Triticum Vulgare 10 167 Phytostimuline Triticum Vulgare 16 241

Epithelizing Gel 8 92 Thin Epithelizing Gel 1 6

Collagenase - D Autolytic - Collagen 7 73 Collagenase - D Autolytic - Collagen 1 3

Vaseline 5 84 Vaseline 2 14

Almond Oil - Benjui 5 47 Amorphous Debridant Gel 2 34

Supradol 1 5 Betamethasone 2 30

Amorphous Debridant Gel 11 213 Purilon 1 20

Passive Agents Passive Agents

Foam Dressing 9 104 Foam Dressing 2 18

Gauze 1 28

Table 2 Number of Patients Treated for Each of the Dressing Groups, Number of Cures Performed - Contributive and Subsidized 
Regime

Subsidized Regime Contributive Regime

Dressings and other 
Technologies

Use in 
Patients

% Cures 
performed

% Dressings and other 
Technologies

Use in 
Patients

% Cures 
performed

%

Bioactive Agents 
(Hydrocolloids)

38 36.19 646 7.78 Bioactive Agents 
(Hydrocolloids)

48 45.71 990 11.92

Mixed Agents 
(antimicrobial agents)

42 40 620 7.47 Mixed Agents 
(antimicrobial agents)

23 21.9 332 4

Biologicals 20 20 444 5.35 Biologicals 30 27.62 718 8.65

Bioactive Agents 
(Hydrogels)

6 5.71 71 0.86 Bioactive Agents 
(Hydrogels)

20 19.05 369 4.44

Bioactive Agents 
(Alginates)

3 2.86 27 0.33 Bioactive Agents 
(Alginates)

16 15.24 271 3.26

Interactive Agents 
(Hydrophilic Foams)

9 8.57 74 0.89 Interactive Agents 
(Hydrophilic Foams)

4 3.81 53 0.64

Passive Agents 10 9.52 132 1.59 Passive Agents 2 1.9 18 0.22

Mixed Agents  
(Biocellulose Dressings)

3 2.86 40 0.48 Mixed Agents  
(Biocellulose Dressings)

7 6.67 150 1.81

Creams and Tinctures 77 73.33 1648 19.85 Creams and Tinctures 69 65.71 1699 20.46

Total, Patients 105

Total, Cures 8302
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Table 3 Dressing Groups Vs Epithelialization Groups and Initial Ulcer Size

Initial 
Ulcer 
Size

Biolog. 
(rhEGF)

% Bioactive 
Agents 

(Hydrocolloids)

% Mixed (anti- 
microbials)

% Bioactive 
Agents 

(Hydrogels)

% Bioactive 
Agents 

(Alginates)

% Interactive 
Agents (Esp. 
Hydrophilic)

% Passive 
Agents

% Mixed 
Agents 

(Biocellulose 
Dressings)

% Creams and 
Tinctures 

(Zinc 
Oxide)

%

Subsidized

Less than 
25 cm

7 5.04 9 6.47 5 3.60 1 0.72 3 2.16 1 0.72 1 0.72 1 0.72 7 5.04

25 to 50 2 1.44 1 0.72 0.00 0.00 0.00 0.00 0.00 0.00 1 0.72

50 to 75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Larger than 
75

1 0.72 1 0.72 1 0.72 0.00 0.00 0.00 0.00 0.00 1 0.72

Contributive

Less than 
25 cm

14 10.07 16 11.51 8 5.76 9 6.47 5 3.60 1 0.72 3 2.16 2 1.44 18 12.95

25 to 50 15 10.79 7 5.04 5 3.60 3 2.16 4 2.88 1 0.72 1 0.72 0.00 10 7.19

50 to 75 2 1.44 1 0.72 3 2.16 1 0.72 0.00 1 0.72 0.00 0.00 3 2.16

Larger than 
75

6 4.32 3 2.16 4 2.88 1 0.72 1 0.72 2 1.44 0.00 0.00 6 4.32

Ulcer 
Evolution 
Time

Biolog. 
(rhEGF)

% Bioactive 
Agents 

(Hydrocolloids)

% Mixed 
Agents 
(anti- 

microbials)

% Bioactive 
Agents 

(Hydrogels)

% Bioactive 
Agents 

(Alginates)

% Interactive 
Agents (Esp. 
Hydrophilic)

% Passive 
Agents

% Mixed 
Agents 

(Biocellulose 
Dressings)

% Creams and 
Tinctures  

(Zinc 
Oxide)

%

Subsidized

Less than 
1 year

1 0.72 1 0.72 1 0.72 1 0.72 0.00 0.00 0.00 0.00 1 0.72

1 to 5 years 9 6.47 14 10.07 5 3.60 14 10.07 3 2.16 1 0.72 1 0.72 1 0.72 8 5.76

More than 
5 years

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Contributive

Less than 
1 year

2 1.44 3 2.16 0.00 3 2.16 1 0.72 0.00 0.00 0.00 1 0.72

1 to 5 years 22 15.83 29 20.86 14 10.07 29 20.86 5 3.60 4 2.88 2 1.44 2 1.44 20 14.39

More than 
5 years

13 9.35 18 12.95 6 4.32 18 12.95 4 2.88 1 0.72 2 1.44 0.00 16 11.51
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ulcers but are not statistically significant. The Bioactive Agents (Hydrogels), Mixed Agents (Antimicrobial Agents), 
Interactive Agents (Hydrophilic Foams), Mixed Agents (Biocellulose Dressings), Passive Agents and Creams and 
Tinctures groups are not associated with epithelialization for the Subsidized Regime.9

In the Contributory Regime it was seen that for the Biologicals (EC of 408.162/p = 0.998), Bioactive Agents 
(Hydrogels) (EC of 398.451/p = 0.998); Mixed Agents (antimicrobial agents) (EC of 211.157/p = 0.999), Passive Agents 
(EC of 167,608)/p = 1000), Mixed Agents (Biocellulose Dressings) (EC of 47,350/p = 1000), Creams and Tinctures (EC 
of 27,992/p = 1000) groups are associated with ulcer epithelialization but are not statistically significant. The Bioactive 
Agents (Hydrocolloids), Bioactive Agents (Hydrogels), Interactive Agents (Hydrophilic Foams) groups are not asso-
ciated with epithelialization for the Contributory Regime.

And for both regimes in the Biologicals (EC of 34.401/p = 0.000), Bioactive Agents (Hydrogels) (EC of 24.735/p = 
0.005) groups, they are associated with epithelialization and for both regimes and are statistically significant. The other 
groups are not associated with epithelialization. See Table 4.

Therefore, among all the treatment and dressing groups for the treatment of this type of patients, the Biologicals 
group showed a statistically significant difference associated with epithelialization in the calculation of the entire 2 
regimes in conjunction with the Bioactive Agents (Hydrogels) group.

Discussion
Regarding the demographic data found in this study, we can see that these are consistent with global studies, such as the 
predominance in the female sex,24 the average age is in the ≥60 years range, consistent with what has been reported by 
most authors. In his study, Karanicolic25 mentions that this range was 63 years and Beltrán reports an average of 65 
years;26 which are similar data and confirm that most cases of venous ulcers occur in this age range. Regarding the 
educational level it was found that more than 50% of the people with this pathological entity have a low or medium 
socioeconomic level and a lowest educational level, according to the research data considered.27–29

The literature shows that these ulcers can be of variable size, from small to very extensive, and sometimes 
circumferential, surrounding the entire leg. They can also be single or multiple (tending to join) and can be bilateral.30 

Regarding the wound area, time of evolution and size, our study found that the predominant area was the internal and 
external perimalleolar area, the wound time of evolution was within the range of 6 to 12 months, and the most frequent 
diameters were greater than 25 cm2. This is consistent with the literature reporting that wounds larger than 5 cm2, lasting 
about 12 months, are poor healing diagnosis factors.31 This is directly related to the chronic nature of these wounds and, 
therefore, a longer healing time. The literature mentions that only 50% heal within the first 4 months, 20% up to 2 years 
and 8% heal completely after 5 years.32

The treatment of these wounds is a dynamic process that depends on systematic evaluations, different frequency 
prescriptions and the type of cure or coverage necessary, which can be variable depending on the evolutionary movement 
of the healing process.33 Compression therapy is crucial for the healing of venous leg ulcers. Different researchers have 
agreed that it is an essential therapeutic measure for the treatment of venous ulcers.34,35 In addition, these ulcers require 
a prolonged treatment time to achieve total healing, along with topical treatment that combines compression and topical 
therapy;33 however, the literature is prolific when it comes to determining the best dressing to achieve the healing 
process. In the meta-analysis published by Cochrane in 2017, which included 78 RCTs (7014 participants) with topical 
agents and dressings, it was not possible to determine whether dressings or topical agents improve the probability of 
healing of venous leg ulcers.36 Taking into account that this type of ulcers involves many complex factors, such as local 
and systemic factors, and the variability of organs and species in response to the wound, there is the Health System factor 
(reference), which, as we see in this study, in health systems like the one in Colombia, although it has a broad coverage 
that includes all the elements studied in this study, there is limited accessibility in the subsidized regime for high-tech 
treatments such as the rhEFG.

Seeking to obtain a quick cure, the use of growth factors has been promoted in the last decade, and based on the 
literature, experts suggest that EGF can induce healing of various types of skin wounds, including venous ulcers. At first, 
the topical administration of EGF was recommended for different types of ulcer, but the state of evidence is moderate for 
its use in venous ulcers, although with a weak degree of recommendation.37 However, a review and recommendation of 
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Table 4 Results of the Application of the Mixed Effect Model

Regimes Total

Variable Estimate Std. Error z value Pr (>z)

Biologicals 34.401 10.427 3.299 0.000969

Bioactive Agents (Hydrogels) 24.735 0.8857 2.793 0.005224

Mixed Agents (Biocellulose Dressings) 0.7038 0.9768 0.721 0.471181

Mixed Agents (antimicrobial agents) 0.6698 0.5429 1.234 0.217347

Bioactive Agents (Alginates) 0.1111 0.6218 0.179 0.858177

Bioactive Agents (Hydrocolloids) −0.5492 0.5907 −0.930 0.352504

Passive Agents −0.8292 0.8055 −1.029 0.303287

Interactive Agents (Hydrophilic Foams) −0.9857 0.8124 −1.213 0.225027

Creams and Tinctures −16.879 10.196 −1.655 0.097842

Subsidized System

Variable Estimate Std. Error z value Pr (>z)

Bioactive Agents (Alginates) 39.87 13,560 0.003 0.9977

Bioactive Agents (Hydrocolloids) 1.957 1.302 1.503 0.1328

Biologicals 1.053 0.9191 1.146 0.2519

Mixed Agents (antimicrobial agents) −0.0623 0.8363 −0.075 0.9406

Passive Agents −1.888 1.764 −1.070 0.2845

Creams and Tinctures −3.263 1.637 −1.993 0.0463

Bioactive Agents (Hydrogels) −18.41 9145 −0.002 0.9984

Mixed Agents (Biocellulose Dressings) −18.77 24,070 −0.001 0.9994

Interactive Agents (Hydrophilic Foams) −61.59 106,900 −0.001 0.9995

Contributory System

Variable Estimate Std. Error z value Pr (>z)

Biologicals 408.162 199.671.794 0.002 0.998

Bioactive Agents (Hydrogels) 398.451 199.671.794 0.002 0.998

Mixed Agents (antimicrobial agents) 211.157 167.411.974 0.001 0.999

Passive Agents 167.608 754.045.185 0.000 1.000

Mixed Agents (Biocellulose Dressings) 47.350 429.042.431 0.000 1.000

Creams and Tinctures 27.992 221.260.031 0.000 1.000

Bioactive Agents (Alginates) −0.4252 0.9223 −0.461 0.645

Interactive Agents (Hydrophilic Foams) −158.769 261.414.526 −0.001 1.000

Bioactive Agents (Hydrocolloids) −348.321 296.911.690 −0.001 0.999
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experts specifies that perilesional and intralesional application is the most appropriate recommendation for the treatment 
of venous ulcers.18

Our study showed that all 105 patients had 139 ulcers. When analyzing the association with epithelialization, 66 
ulcers were found in 50 patients treated with the Biologicals group (rhEGF), with 47 ulcers being epithelialized, finding 
a relationship between epithelialization and this treatment that was 34.4 times greater, being statistically significant for 
the group when the two regimes are evaluated at the same time, like the Bioactive Agents (Hydrogels) group, which 
gives a probability of 24.7 times, but when we see them in the evaluation by each of the (Contributory and Subsidized) 
regimes, despite the fact that no statistical significance is found in the Biologicals (rhEGF) group, it shows an association 
in both regimes with more strength in the Contributory regime with respect to the Subsidized one that the Bioactive 
Agents (Hydrogels) group does not show. This allows us to conclude that the contribution of rhEGF to epithelialization in 
these patients is statistically significant compared to other treatment groups and corroborates the conclusions of the study 
by Cacua et al23 which states that belonging to the Contributory Regime provides a protective factor for epithelialization 
of the ulcer, which may be due to greater access to rhEGF by patients, but rhEGF also has an important role in the 
epithelialization of this type of ulcers.

Another aspect that must be considered is the treatment time. This variable is a determining factor in the treatment of 
this pathology, mainly from an economic point of view. For rhEGF, treatment time was achieved in no more than 16 
weeks for 31.92%, 8 weeks for 44.68% and less than 8 weeks for 23.41% of the 47 ulcers that were epithelialized with 
this therapy.

Our study demonstrates that therapy with recombinant human epidermal growth factor has a positive impact on the 
closure of venous ulcers, regardless of the type of health system in which it is applied, due to its same efficacy in 
complex ulcers, but its result is more significant in a health system that provides adequate accessibility to this type of 
technology with adequate follow-up in its use and application, benefiting patients with this type of ulcers.

Limitations
The main limitation of the study was the underreporting of medical records, which meant that many medical records were 
not included in the study due to missing data. Furthermore, due to its retrospective nature, it was not possible to perform 
standardized comparisons to define the association with the outcome variable more clearly; however, many comparative 
therapies could be included that would have been expensive and complicated to include in a prospective study. It can be 
concluded that since it is a real-world study, its results can help to determine recommendations for treatment options for 
this pathology.

Conclusions
Intra- and perilesional therapy with rhEGF expands the therapeutic spectrum in patients with venous ulcers, regardless of 
the type of health system in which it will be applied, shortening the healing time and reaching a possible therapeutic goal, 
which according to this study there is an association in epithelialization regardless of the regime applied. This result 
influences the conclusion of the benefit of belonging to the Contributory Regime in the first part of this study regarding 
epithelialization.23 However, it is necessary to delve deeper into these types of studies to determine from such a wide 
variability how different types influence health systems in the therapeutic results of different treatments.

In health systems that have the characteristics of the Colombian subsidized regime (population with low socio-
economic level, financed with public resources, monitored by the state) it is more complicated to have clinical health 
results, which can be verified with the application of the rhEGF, which despite its efficacy, its result was more significant 
in a health system that is equivalent, worldwide, to a health system financed by salaried citizens and by working people 
with payment capacity.

Ethics Committee
The CEDIFF Research Ethics Committee is an Ethics Committee independent of the study institutions in Bogotá, which 
is governed by the national regulations of Colombia, as well as international guidelines applicable to research with 
human beings. The approval of this study by this Ethics Committee is based on ethical and legal regulations; and the 
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information management is part of purely statistical processes and does not pose a risk to the integrity or confidentiality 
of the research subjects.
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