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Abstract: Background and Objective: Lysine is an essential amino acid involved in several biochemical pathways. It 
has been shown to enhance blood supply and target growth factors, leading to improved wound healing. The pres-
ent study aimed to evaluate the efficacy and tolerability of a 15% lysine cream in treating diabetic foot ulcers, as 
measured by the Bates-Jensen Wound Assessment Tool (BWAT). Materials and Method: A randomized, open-label, 
interventional study was conducted on 40 volunteers with diabetic ulcers. The treatment group (n=20) received 
well-known treatment along with lysine cream (15%) twice daily, while the control group (n=20) received standard 
therapy alone. Wound healing was evaluated using the BWAT. The student t-test and one-way ANOVA were used to 
compare the clinical assessment parameters to the baseline. Results: Both groups showed a significant decrease 
in ulcer size, depth, edges, undermining, necrotic tissue type, necrotic tissue amount, exudate type, and exudate 
amount over six weeks, with no significant difference between the groups after the first week. The lysine-treated 
group showed a significant improvement in wound healing compared to the control group (P<0.05). Conclusion: The 
present study demonstrates that a 15% lysine cream can significantly improve wound healing in diabetic foot ulcer 
patients, as measured by the BWAT, compared to standard treatment alone. Further research is needed to confirm 
these findings and to explore the underlying mechanisms of lysine’s therapeutic effects.

Keywords: Diabetic foot ulcer, lysine cream, Bates-Jensen wound assessment

Introduction

Diabetes mellitus represents a growing public 
health concern, affecting 536.6 million cases 
worldwide in 2021, and is expected to rise to 
783.2 million by 2045 [1]. One of the most 
severe complications of diabetes is diabetic 
foot ulceration (DFU), which increases the risk 
of morbidity, and mortality and lowers the qual-
ity of life [1]. The estimated lifetime risk of 
developing a foot ulcer is about 19-34% of per-
sons with diabetes mellitus have a history of 
foot ulceration [2].

Wound healing combines cellular and molecu-
lar mechanisms to restore the original architec-
ture of injured tissues. Several epigenetic fac-
tors have been found to influence how the 

healing process in various tissues is modulated 
[3]. The skin restoration process is arguably the 
most well-understood one. It consists of four 
stages: the immediate early response, brought 
on by mechanical stimuli and biochemicals 
released at the site of injury; inflammation; pro-
liferation and migration of wound-edge epithe-
lium; and healing closure. Epigenetic processes 
control each of these processes [4, 5]. The res-
toration procedures are no longer offered in a 
select few exceptional cases, such as patients 
with ulceration and other co-morbidities like 
peripheral vascular disease, due to the absence 
of pedal pulsations [4].

Although many treatments are available for 
DFU, the healing process is often slow and ch- 
allenging. Treatment of diabetic ulcers begins 
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with surgical debridement, which converts the 
chronic wound to an acute injury, after which 
collagenase can be used for adequate debride-
ment [6]. Local wound care is initiated and con-
tinued until the wound is clean and ready for 
reconstruction; it is a secondary intention 
allowed to heal an ideal wound dressing that 
keeps the wound moist and clean, preventing 
pressure and mechanical trauma, reducing 
edema, stimulating repair, and being affordable 
[7].

Newer methods, such as growth factors, are 
promising for treating chronic diabetic ulcers 
[8]. Growth factors attract cells into the wound, 
stimulate their proliferation, and profoundly 
influence extracellular matrix deposition. The 
U.S. Food and Drug Administration only au- 
thorized growth factor for treating diabetic foot 
ulcers is recombinant human platelet-derived 
growth factor-BB (rhPDGF-BB) [9].

Recent reports also suggest the beneficial role 
of nutrition plays in wound healing [10]. Amino 
acids aid in the recovery of wounds related to 
multiple co-morbidities. Human tripeptide GHK-
Cu has effectively promoted wound healing, 
drawing in immune cells, possessing antioxi-
dant and anti-inflammatory properties, produc-
ing collagen and glycosaminoglycan in skin 
fibroblasts, and promoting blood vessel growth 
[11]. 

Lysine is an essential amino acid that plays  
a crucial role in wound healing, with studies 
showing its ability to stimulate angiogenesis 
and promote cell proliferation. Recently, there 
have been reports of lysine’s potential thera-
peutic effect in treating diabetic foot ulcers [12, 
13]. Histopathological analysis of wounds treat-
ed with lysine showed that the dermo-epider-
mal layer thickened and cell proliferation in- 
creased but was controlled [14]. In a clean-cut 
wound model, the molecule offers qualitatively 
superior, noticeably quicker healing with less 
scarring and distortion. It is believed that lysine 
stimulates angiogenesis by acting as a cell sur-
face bridge to connect growth factors to their 
receptors [15]. Therefore, this study aims to 
compare topical lysine’s effectiveness to stan-
dard moist dressing with saline in treating dia-
betic foot ulcers. The results of this study could 
provide valuable insights into the potential of 
lysine as a treatment option for DFU.

Materials and methods

Study design

Between April and November 2009, a ran- 
domized, open-label, comparative, prospec- 
tive, and parallel-group study was carried out at 
the Diabetology departments of Chennai, Tamil 
Nadu’s Madras Medical College and Govern- 
ment General Hospital. 

Diabetic patients with grade II foot ulcers, vis-
ited the outpatient department, between April 
and November of 2009 were enrolled in the 
study. Each participant underwent treatment 
for eight weeks, including eight visits. Each par-
ticipant underwent the examination for eight 
weeks, including eight separate visits. After 
receiving approval from the institution’s ethical 
review committee, the study was carried out.

Inclusion criteria 

(1) Age: 30-70 years. (2) Both genders. (3) 
Fasting blood sugar of 130 mg/dl or postpran-
dial blood sugar of greater than 130 and great-
er than 180 mg/dl. (4) Patients with type-2 dia-
betes who have a grade 2 diabetic ulcer that 
has lasted more than eight weeks.

Exclusion criteria

(1) Grade-I, III, IV, V diabetic ulcer. (2) Patients 
who have been diagnosed with vascular occlu-
sion. (3) Mothers who are pregnant or breast-
feeding. (4) Patients who refuse to provide 
informed consent. (5) Pathogenic bacteria were 
found in a wound swab.

Study design, study participants, and sample 
size

Forty volunteers were screened and divided 
into two groups: Group A (case) and Group B 
(control). Each group of 20 participants re- 
ceived drug treatment and management for 
eight weeks.

Case: Routine ulcer care (n=20) standard ther-
apy with lysine 15% cream. Dressing with non-
adherent absorbent gauze.

Control: Routine ulcer care (n=20). Standard 
treatment (2% Mupirocin). Using absorbent 
non-adherent gauze for dressing.
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Evaluation and assessment tool

The improvement in the patient’s wound con- 
dition was assessed by Bates-Jensen wound 
assessment tool (BWAT): The BWAT is a stan-
dardized, methodical, visual wound evaluation 
technique that has proven effective for all 
chronic wounds. The instrument assesses the 
extent of the wound, its depth, margins, under-
mining, the type and quantity of necrotic tis- 
sue, the amount of granulation and epitheliali-
zation tissue, the type and quantity of exudate, 
and the color of the skin around the wound, 
edema, and induration. These are rated using a 
modified Likert scale, with 1 denoting the most 
conducive to health features and 5 represent-
ing the opposite. A 13 out of 65 scores indi-
cates regeneration.

Size of the ulcer assessed as per BWAT

1. 4sq.cms in length and width. 2. 4q.cm in 
length and width. 3. Dimensions: length 16.1-
36q.cms width 16.1-36q.cms. 4. Dimensions: 
length 36.1-80q.cm width 36.1-80q.cm. 5. 
Length >80q.cm width. 

Depth of the ulcer assessed as per BWAT

1. Erythema of intact skin that is not blanch-
able. 2. Substantial epidermal thickness ero-
sion, including the epidermis and dermis. 3. 
Comprehensive epidermis loss and subcutane-
ous tissue damage or necrosis may extend to 
but not via underlying fascia, mixed partial and 
complete thickness and tissue layer covered by 
granulation tissue. 4. Skin loss with significant 
destruction, tissue necrosis or muscle injury, 
necrosis of bone or supporting structures.

Visits to receive study drug: Tubes were only 
accessible for one week. They were asked to 
return the empty tube at the end of the first 
week (to assess compliance) and receive a new 
line for the second week. The exact process 
was used throughout the entire six-week peri-
od. The patient was instructed to notify the 
investigator immediately if any adverse effects 
occurred. But during the study period, there 
were no adverse events reported.

Wound assessment of the scales was done at 
baseline and each follow-up visit.

Photographs were taken for the patients in 
both the groups at the baseline (visit 1), interim 
visit (visit 5) and at the end of the visit (visit 9). 

Fasting blood sugar values were taken at the 
baseline (visit 1), interim visit (visit 5) and at the 
end of the visit (visit 9). 

Swab collection: A cotton-tipped Tran swab 
should be lightly rubbed across the wound sur-
face while moving the wipe over the entire area 
in a zigzag manner Swabs should be wetted 
with 0.9 percent sodium chloride or transport 
medium before cotton swab the wound. On the 
same day, the swab should be sent to the labo-
ratory. The request form should include all 
essential details (Patient name, age, gender, 
address, wound location, ID number).

Ethical consideration: The study was conduct-
ed after obtaining approvals from the institu-
tional ethical committee. At Madras Medical 
College and Government General Hospital in 
Chennai, patients with diabetic foot ulcers who 
were already receiving standard diabetic ulcer 
treatment were informed in the local language 
about the study’s objectives, methods, and 
possible adverse effects. Participants in the 
study provided informed consent in an accept-
able form and in the local language. The illi- 
terate patients’ left thumb impressions were 
taken before a neutral witness.

Statistical analysis

All eligible patients enrolled in the study were 
considered for statistical analysis. The clinical 
assessment parameters will be analysed using 
the Student’s t-test and one-way ANOVA com-
pared to their initial values. p-value of 0.05 
were regarded as significant. Scoring was per 
formed on both scales. The rate of recovery 
was also evaluated.

Results

The study participated in the outpatient clinic, 
Diabetology department, Madras Medical Co- 
llege, and Government General Hospital in 
Chennai. Out of 76 people screened, 40 pa- 
tients with grade II diabetic ulcers were chosen 
for the study.

Group A (n=20) received 15% lysine cream in 
addition to the recommended therapy. The 
study drug was administered for eight weeks, 
and the changes were tracked for eight weeks. 
Group B (n=20): only standard therapy was 
used for treatment. Factors like age distribu-
tion, body mass index, and sex distribution 
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Table 1. Size of the ulcer

Sl. No. Size of the 
Ulcer

Mean ± Standard deviation Student  
Independent 
t-Test p-value

Study Groups
A

Study Groups
B

1. Visit-2 2.85±1.04 2.7±1.031 0.650
2. Visit-3 2.85±1.04 2.7±1.031 0.650
3. Visit-4 2.55±0.826 2.7±1.031 0.614
4. Visit-5 2.3±0.657 2.55±0.945 0.337
5. Visit-6 2.1±0.526 2.45±0.83 0.310
6. Visit-7 1.85±0.813 2.15±0.813 0.250
7. Visit-8 1.5±0.513 1.95±0.826 0.045
8. Visit-9 1.00±0.00 1.9±0.788 <0.001

One way ANOVA P<0.001 P=0.007 -
Each row and column represents the Mean ± SD of the size of the ulcer. The dif-
ferences in Mean ± SD values showed a significant difference between the study 
groups (P<0.001). P<0.05 was considered statistically substantial as derived from 
the descriptive method followed by a two-tailed Student’s t-test. SD, Standard 
deviation.

Figure 1. Measurement of depth of the foot ulcer assessed by Bates-Jensen 
wound assessment tool (BWAT).

were taken into account to 
determine the statistical sig-
nificance of demographic ch- 
aracteristics. The mean age 
distribution of the study gro- 
ups was found to be 54.75 
and 53.80 after the age distri-
bution of the study groups 
was analyzed. There was no 
statistical difference between 
the study groups (P=0.720).

There were nine female pa- 
tients and eleven male pa- 
tients in group A. For group B, 
10 male and 10 female pa- 
tients were chosen. No statis-
tically significant difference 
was found by statistical analy-
sis (P=0.752). This shows that 
the gender distribution in both 
groups was equal. For the 
study groups, the mean BMI 
was 26.26 for group A and 
26.40 for group B. There are 
no statistically significant dif-
ferences between the study 
groups, according to the data 
analysis (P=0.833).

Assessment of wound healing 
by measuring the size and 
depth of the ulcer using BWAT

The mean ± SD values indi-
cate the ulcer’s size and dep- 
th from the first to the ninth 
week. After initial treatment 
with lysine and standard ther-
apy, there was no significant 
reduction in ulcer size in the 
test group during the first 
week of assessment (P= 
0.650); however, significant 
changes occurred in subse-
quent visits 6, 7, and 8, and 
ulcer depth was observed in 
all participants. The data pre-
sented in Table 1 revealed 
this statistically significant dis-
tinction between the groups. 
Data significance was grea- 
ter at the most recent visit 

Table 2. Edges of the ulcer

Sl. No. Edges of the 
ulcer

Mean ± Standard deviation Student  
Independent 
t-Test p-value

Study Groups
A

Study Groups
B

1. Visit-2 3.4±0.598 3.3±0.657 0.618
2. Visit-3 3.4±0.598 3.3±0.657 0.618
3. Visit-4 3.15±0.489 3.3±0.657 0.418
4. Visit-5 2.7±0.571 3.2±0.616 0.011
5. Visit-6 2.4±0.542 3.45±0.606 0.093
6. Visit-7 2.3±0.47 2.6±0.598 0.086
7. Visit-8 1.8±0.696 2.5±0.688 0.003
8. Visit-9 1.4±0.598 2.5±0.688 <0.001

One way ANOVA P<0.001 P<0.001 -
Each row and column represents the Mean ± SD of the Edges of the ulcer. The 
differences in Mean ± SD are significant. P<0.05 was considered statistically sub-
stantial as derived from the descriptive method followed by a two-tailed Student’s 
t-test.
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Table 3. Necrotic tissue type

Sl. No. Necrotic tissue 
type

Mean ± SD Student 
Independent 
t-Test p-value

Study Groups
A

Study Groups
B

1. Visit-2 2.95±0.394 3.00±0.459 0.714
2. Visit-3 2.95±0.394 3.00±0.459 0.714
3. Visit-4 2.50±0.513 2.90±0.553 0.023
4. Visit-5 2.40±0.524 2.80±0.562 0.034
5. Visit-6 2.15±0.587 2.70±0.571 0.005
6. Visit-7 1.75±0.444 2.35±0.671 0.002
7. Visit-8 1.25±0.444 2.20±0.696 <0.001
8. Visit-9 1.05±0.224 2.00±0.795 <0.001

One way ANOVA P<0.001 P<0.001 -
Each row and column represent the Mean ± SD of Necrotic tissue type. The differ-
ences in Mean ± SD are significant. P<0.05 was considered statistically substan-
tial as derived from the descriptive method followed by a two-tailed Student’s 
t-test.

Table 4. Exudate type

Sl. No. Exudate type
Mean ± Standard deviation Student  

Independent 
t-Test p-value

Study Groups
A

Study Groups
B

1. Visit-2 4.15±0.745 4.00±0.725 0.523
2. Visit-3 4.01±0.718 4.00±0.725 0.664
3. Visit-4 3.50±0.607 3.90±0.718 0.065
4. Visit-5 3.05±0.759 3.50±0.827 0.081
5. Visit-6 2.85±0.709 3.20±0.764 0.062
6. Visit-7 2.45±0.605 3.00±0.725 0.013
7. Visit-8 1.75±0.639 2.65±0.933 0.001
8. Visit-9 1.15±0.366 2.15±0.933 <0.001

One way ANOVA P<0.001 P<0.001 -
Each row and column represents the Mean ± SD of the Exudate type. The differ-
ences in Mean ± SD show -significant. P<0.05 was considered statistically signifi-
cant as derived from the descriptive method followed by a two-tailed Student’s 
t-test. 

(P<0.001) than in previous  
visits and the control group. 
Results indicate that twice-
daily topical application of 
lysine for eight weeks in the 
test group reduced ulcer size 
and depth as measured by 
BWAT.

The ulcer depths measured at 
each visit from the first to the 
eighth week in the control  
and test groups are shown in 
Figure 1 as Mean ± SD values. 
The depth of the ulcer was sig-
nificantly reduced in the test 
groups compared to the con-
trol group, which only received 
standard care (P 0.001). The 
lysine-treated groups had sig-
nificantly quicker ulcer healing 
after five weeks of treatment 
than the lysine-untreated gr- 
oups. In both groups, the me- 
an value of the ulcer’s size sig-
nificantly decreased (P=0.01), 
as did the mean value of the 
ulcer’s edges during treatment 
(P=0.01), and there was a sta-
tistical difference between the 
groups (P=0.001) (Table 2).

Assessment of wound healing 
by measuring undermining, 
necrotic tissue type, exudate 
type of the ulcer, and skin 
color surrounding the wound 
as BWAT

The results in Tables 3-5 and 
Figures 2, 3 indicated Mean ± 
SD values of undermining, Ne- 
crotic tissues type, Exudate 
type of the ulcer surrounding  
the wound, and skin color of 
the ulcer of both the groups 
revealed that they improved 
the wound healing and signifi-
cantly reduced the undermin-
ing of the ulcer, Exudate type, 
and amount of the ulcer, sur-
rounding the wound and skin 
color of the ulcer in both the 
groups, which was statistically 
significant (P<0.001). The ly- 
sine-treated group showed lit-

Table 5. Skin color surrounding wound

Sl. No. Skin color  
surrounding wound

Mean ± Standard deviation Student  
Independent 
t-Test p-value

Study Groups
A

Study Groups
B

1. Visit-2 4.2±0.696 4.05±0.759 0.519
2. Visit-3 4.2±0.696 4.05±0.759 0.519
3. Visit-4 3.85±0.685 4±0.759 0.438
4. Visit-5 3.65±0.671 4±0.758 0.085
5. Visit-6 3.1±0.718 3.6±0.598 0.022
6. Visit-7 2.7±0.733 3.3±0.733 0.014
7. Visit-8 1.95±0.887 3.2±0.768 P<0.001
8. Visit-9 1.65±0.671 3.2±0.768 P<0.001

One way ANOVA P<0.001 P<0.001 -
Each row and column represent the Mean ± SD of the Skin color surrounding 
wound. The differences in Mean ± SD show -significant. P<0.05 was considered 
statistically significant as derived from the descriptive method followed by a two-
tailed Student’s t-test. 
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Figure 2. Measurement of Undermining of the Ulcer assessed using Bates-
Jensen wound assessment tool (BWAT). 

Figure 3. Measurement of Necrotic tissue amount assessed using Bates-
Jensen wound assessment tool (BWAT). 

tle higher significance and faster wound heal-
ing compared to the untreated lysine group 
(P<0.001).

Assessment of wound heal-
ing by measuring peripheral 
edema, granulation tissue, 
epithelialization, and Bates-
Jensen wound assessment 
scale - score by BWAT

The results in Tables 6, 7  
and Figures 4, 5 indicate 
Mean ± SD values of signifi-
cant reduction of peripheral 
edema, peripheral tissue in- 
duration, granulation tissue, 
and epithelization of the wo- 
und among both the groups 
(P<0.001). Group A (case) was 
shown a faster-wound healing 
rate and significant wound 
healing properties when com-
pared to the control group 
(P<0.001). In addition, the 
Bates Jensen scale score of 
13 out of 65 points indicates 
regeneration. In group A,  
the score was 25.3 at the 
study’s end, showing signifi-
cant ulcer healing. In group B, 
the score was 10.74, which 
indicates poor healing (Table 
8). Compared to the patients 
treated with standard care 
with 2% mupirocin, the test 
groups receiving the standard 
care with 2% lysine cream 
showed significantly less ulcer 
depth and size (Figures 6 and 
7). 

Discussion

In diabetic patients, foot ul- 
ceration is a common occur-
rence, and the financial costs 
of treating these ulcers are 
substantial. Over 85% of dia-
betic patients’ lower extremity 
amputations begin with non-
healing foot ulcers. Since the 
beginning, numerous treat-
ment modalities have been 
investigated for treating dia-

betic ulcers; however, none have proven to be 
the most effective ulcer healer. So, the quest 
for a miracle cure for ulcers continues [16].

Table 6. Peripheral tissue edema

Sl. No. Peripheral  
tissue edema

Mean ± Standard deviation Student  
Independent  
t-Test p-value

Study Groups
A

Study Groups
B

1. Visit-2 1.8±0.733 1.7±0.733 1.000
2. Visit-3 1.7±0.733 1.7±0.733 1.000
3. Visit-4 1.4±0.503 1.7±0.733 0.139
4. Visit-5 1.2±0.41 1.6±0.754 0.046
5. Visit-6 1.1±0.32 1.55±0.543 0.032
6. Visit-7 1±0 1.25±0.444 0.021
7. Visit-8 1±0 1.2±0.41 0.042
8. Visit-9 1±0 1.2±0.41 0.042

One way ANOVA P<0.001 P=0.006 -
Each row and column represents Mean ± SD of Peripheral Tissue Edema. The 
differences in Mean ± SD are significant. P<0.05 was considered statistically sig-
nificant as derived from the descriptive method followed by a two-tailed Student’s 
t-test. 
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Table 7. Epithelialisation

Sl. No. Epithelialization
Mean ± Standard deviation Student 

Independent 
t-Test p-value

Study Groups
A

Study Groups
B

1. Visit-2 4.8±0.444 4.75±0.444 1.000
2. Visit-3 4.75±0.444 4.75±0.444 1.000
3. Visit-4 4.15±0.671 4.65±0.489 0.010
4. Visit-5 4.00±0.543 4.55±0.492 0.010
5. Visit-6 3.60±0.503 4.40±0.503 <0.001
6. Visit-7 3.20±0.768 4.20±0.696 <0.001
7. Visit-8 2.60±0.821 3.85±0.671 <0.001
8. Visit-9 2.15±0.875 3.85±0.671 <0.001

One way ANOVA P<0.001 P<0.001 -
Each row and column represents the Mean ± SD of Epithelialisation. The 
differences in Mean ± SD are significant. P<0.05 was considered statistically 
significant as derived from the descriptive method followed by a two-tailed 
Student’s t-test.

Figure 4. Measurement of Exudate Amount assessed using Bates-Jen-
sen wound assessment tool (BWAT). 

Ulcer-based studies have shown a decrease in 
the growth factor in the chronic wound setup. 
Hence, it has been hypothesized that exoge-
nous supplementation of damages with growth 
factors will promote wound healing. Amino 

acids like glycine, proline, argi-
nine, and lysine act as nonspecific 
binding molecules between the 
various growth factors and their 
receptors [8, 10]. Thus, it has 
been theorized that it increases 
the available concentration of 
growth factors, leading to acceler-
ated wound healing [17].

To date, studies have been con-
ducted with only multicomponent 
amino acid preparations like tri-
peptide GHK and tetrapeptide 
AcSDKT as a topical supplemen-
tation therapy to evaluate this 
theory. In this study, we have 
assessed the efficacy and tolera-
bility of a cream containing lysine 
alone for treating chronic diabetic 
ulcers as a supplement to the 
standard therapy [18, 19]. 

The study showed a significant 
change in Bates Jensen scale 0 
parameters, including ulcer size, 
depth, margins, necrotic tissue 
type, necrotic tissue amount, exu-
date type, exudate amount, skin 
color surrounding the lesion, gran-
ulation tissue, and epithelializa- 
tion, were found by statistical 
analysis. Size (P=0.01), depth 
(P=0.001), necrotic tissue type 
(P=0.001), necrotic tissue am- 
ount (P=0.01), exudate type (P= 
0.001), exudate amount (P=0.01), 
skin color surrounding the wound 
(P=0.01), granulation tissue (P= 
0.01), and epithelialization (P= 
0.001) are the p values for these 
parameters. This is a sign that gr- 
oup A has significantly improved.

BWAT tool for assessment of wo- 
und severity and improvements 
over time, have been used in clini-
cal research and in clinical prac-
tice [20-22]. Regeneration is in- 
dicated by a BWAT scale score of 
13 out of 65. After the study, 

group A score was 25.3; this value denotes a 
significant degree of healing. Group B received 
a score of 10.74, which denotes subpar heal-
ing. Lamin gel (GHK-Cu) was the subject of a 
multicentric, randomized, placebo-controlled 

Figure 5. Measurement of Peripheral tissue induration using Bates-Jen-
sen wound assessment tool (BWAT).
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Table 8. Bates-Jensen wound assessment scale - score

Sl. No. Visit Study Groups
A

Study Groups
B

1. Visit 2 42.4 40.79
2. Visit 9 17.1 30.05

Score* 25.3 10.74
*Scale Score = Previous stage - Current Stage.

Figure 6. Granulation tissue. Measurement of Granulation tissue using 
Bates-Jensen wound assessment tool (BWAT). 

Figure 7. At visit (A), a patient with a grade II diabetic foot ulcer treated with 
2% mupirocin cream and standard care showed a significant decrease in the 
depth and size of the ulcer at the 8th visit (B). The case group (C) is treated 
with 2% lysine cream in addition to standard care, the size and depth of the 
ulcer are significantly reduced when compared to the control group at the 
eighth visit (D).

clinical study by Mulder et al. 
to treat diabetic ulcers [23]. 
Compared to placebo and 
standard therapy, the rate of 
healing was quicker (P<0.01). 
The closure rate was three 
times faster than the present 
study’s double healing rates. 
However, Mulder et al., noted 
the prevalence of ulcer infec-
tions, which our study did not 
find clinically evident [24]. The 
rate of healing was faster than 
the standard treatment and 
placebo (P<0.01). The closure 
rate was three times faster 
compared to the present stu- 
dy’s double healing rates. But, 
Mulder records the incidence 
of ulcer infections, which was 
not clinically evident in our 
study [23].

The present study provides 
promising evidence that a 
15% lysine cream can improve 
wound healing in diabetic foot 
ulcer patients, although there 
are some opportunities for 
future research to enhance 
the validity and generalizabili-
ty of the findings. While the 
study had a small sample size 
and an open-label design, it 
represents an important in- 
itial step in demonstrating the 
potential therapeutic effects 
of lysine cream. Future stud-
ies could build on these find-
ings by conducting larger ran-
domized controlled trials with 
longer follow-up periods and 
more detailed measurements 
of wound healing. Additionally, 
the study highlights the po- 
tential benefits of using lysine 
cream in conjunction with st- 
andard treatment. However, 
further research is needed to 
determine the cost-effective-
ness of this approach and 
explore the use of lysine cre- 
am in combination with other 
treatments to enhance wound 
healing. Overall, this study 
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offers promising insights into the use of lysine 
cream as a potential treatment option for dia-
betic foot ulcers, and opens up exciting possi-
bilities for further research in this area.

Conclusion

The study evaluated the efficacy of a cream 
containing 15% lysine alone for treating chronic 
diabetic foot ulcers as a supplement to stan-
dard therapy. The results showed a significant 
improvement in wound healing parameters 
with the use of lysine cream, indicating its po- 
tential as a treatment option for diabetic foot 
ulcers. However, further research is needed to 
determine its cost-effectiveness and to explore 
its use in combination with other treatments to 
enhance wound healing.
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