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ABSTRACT

Background: Diabetic foot ulcers (DFUs) are a frequent diabetes complication, creating major social,
psychological, and economic burdens. With rising antibiotic resistance and the high prevalence of infected
DFUs, rational and safe antibiotic use is increasingly important. Objectives: This study investigated the
prevalence and patterns of antibiotic use and evaluated the appropriateness and safety of therapy for
infected DFUs at Thong Nhat Dong Nai General Hospital. Materials and methods: A cross-sectional,
retrospective study was conducted from June 2023 to December 2024. Medical records of 235 patients
aged > 18 years with infected DFUs were reviewed. Data included patient characteristics, antibiotic
regimens, and outcomes. Appropriateness and safety were assessed using international and national
guidelines. Results: Among 235 patients (mean age 60.71 + 12.28 years; male-to-female ratio 1:1.06),
vancomycin was most frequently used prior to antimicrobial susceptibility testing (AST) (42.13%), while
piperacillin/tazobactam was most frequently used following AST (77.10%). Most patients continued
empirical therapy (65.53%). Dose and regimen appropriateness were 68.94% and 66.53%. Adverse
reactions included gastrointestinal disturbances (7.65%), allergies (5.11%), and neurological effects
(0.85%). Drug-drug interactions were frequent: moderate 53 - 62% and severe 9 - 15%. Conclusion:
Antibiotic prescribing was generally guideline-consistent but associated with adverse reactions and
moderate-to-high interaction risks, highlighting the need for careful monitoring and enhanced clinical
pharmacy support.
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1.INTRODUCTION

Diabetic foot ulcer (DFU) is defined as a localized
ulcerative lesion occurring on the foot - ranging
from the ankle downward, including the dorsum,
plantar surface, heel, and toe areas - in patients
with diabetes mellitus (DM). It is estimated that
approximately 19 - 34% of individuals with
diabetes will develop DFU at least once in their
lifetime [1]. According to the International
Diabetes Federation (IDF), there are 9.1 to 26.1
million new cases of DFU globally each year[2]. In
Vietnam, studies indicate that the majority of
hospitalized DFU cases present with varying
degrees of infection. According to Huynh Tan Dat
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et al., the annual incidence of diabetic foot
infections ranges from 5.3% to 10.5% [3], with
severe infections being associated with poorer
prognosis, prolonged hospitalization, higher
treatment costs, and increased risk of limb
amputation. Antibiotics play a foundational role in
controlling infection at ulcer sites, and the
appropriate selection and use of antibiotics are key
determinants of therapeutic success [4].

Currently, national statistics on DFU in Vietnam
remain limited. Some individual studies have

reported that approximately 20% of hospitalized
patients with diabetes present with foot ulcers.
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Recurrence rates are high, estimated at 40% within
1 year, 60% within 3 years, and 65% within 5 years
after the initial ulcer episode [1]. Globally, more
than one million lower limb amputations occur
annually among diabetic patients, accounting for
approximately 85% of all non-traumatic limb
amputations. With the increasing prevalence of
diabetes worldwide, the burden of DFU-related
complications is projected to rise substantially in
the near future [1].

Meanwhile, the treatment of infected DFU -
especially in patients with diabetes - relies heavily
on the use of antibiotics. However, the growing
challenge of antimicrobial resistance worldwide
threatens the effectiveness of current treatment
protocols. This concern is particularly alarming in
the context of DFU infections, which are common
and often associated with severe consequences.
Despite the clinical importance of DFU, existing
studies in Vietnam remain limited, with most
focusing on clinical characteristics or microbiological
profiles rather than evaluating the appropriateness
and safety of antibiotic use. Evidence on real-world
prescribing practices - especially at the provincial
hospital level - is still scarce. This gap highlights the
need for updated data to inform antimicrobial
stewardship and optimize treatment strategies.
Therefore, this study aim to (1) To determine
proportion of antibiotics used in the treatment of
infected diabetic foot ulcers at Thong Nhat General
Hospital - Dong Nai Province in 2023 - 2024 (2) To
determine proportion of rational and safe antibiotic
use in the treatment of infected diabetic foot ulcers
at Thong Nhat General Hospital - Dong Nai Province
in2023-2024.

2. MATERIALS AND METHOD

2.1. Study subjects

Medical records of patients diagnosed with infected
diabetic foot ulcers, treated at the Endocrinology
Department and the Department of Orthopedic
Surgery of Thong Nhat Dong Nai General Hospital,
from June 2023 to December 2024.

Inclusion criteria
- Medical records of patients aged > 18 years;

- Diagnosed with infected diabetic foot ulcers due
to diabetes mellitus.

Exclusion criteria
- Medical records of patients who were pregnant
or breastfeeding;
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- Medical records showing concomitant infectious
diseases;

- Medical records indicating severe life threatening
comorbidities;

- Medical records of patients who left the hospital
or were transferred before treatment outcomes
were recorded;

- Medical records with incomplete data.

2.2. Research methodology
Study design
A cross-sectional descriptive study based on

retrospective data from medical records of
patients diagnosed with infected diabetic foot
ulcers, treated at the Endocrinology Department
and the Department of Orthopedic Surgery of
Thong Nhat Dong Nai General Hospital from June
2023 to December 2024.

Study sample

A total sampling method was applied for all cases
meeting the inclusion criteria during the data
collection period at Thong Nhat Dong Nai General
Hospital, with the following inclusion criteria:

Studyvariables

The study variables included general characteristics
of the study population such as age, age group,
gender, body mass index (BMI), and duration of
diabetes mellitus. In addition, the study examined the
types of antibiotics used in the treatment of infected
diabetic foot ulcers and evaluated both the rationality
and safety of antibiotic use in this context. Rational
use was assessed based on the appropriateness of
antibiotic selection, dosage, route of administration,
and treatment duration according to clinical
guidelines. Safety of antibiotic use was evaluated
based on the occurrence of adverse drug reactions
(ADRs), contraindications, and potential drug-drug
interactions during treatment.

Criteria used in the study

- Infection severity was classified according to the
IWGDF/IDSA framework, which categorizes
diabetic foot infections into mild, moderate, and
severe based on clinical signs of inflammation,
systemic involvement, and extent of tissue
damage. Operational definitions were applied as
follows: mild infection was defined as localized
involvement of the skin and subcutaneous tissue;
moderate infection included deeper tissue
involvement without systemic inflammatory
response; and severe infection referred to cases
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with systemic toxicity or metabolic instability.
Classification was based on documented clinical
examinationsin the medical records.

Assess the conformity of antibiotic regimens with
recommendations from the IWGDF 2019
guidelines, the Vietnamese National Pharma-
copoeia 2022 [4], and the Ministry of Health of
Vietnam [5]. This includes evaluating the
appropriateness of antibiotic selection, dosing
(with renal and weight-based adjustments), route
of administration, and treatment duration for both
initial empirical therapy and subsequent regimen
modifications after pathogen identification.-
Evaluate the appropriateness of empirical and
adjusted antibiotic regimens (after receiving AST
results) according to UpToDate guidelines, with a
focus on appropriate antibiotic dosing.

Identify the severity of potential drug-drug
interactions using three reference databases:
Drugs.com, Medscape, and Micromedex. Each
database uses different original severity
categories. Specifically, Drugs.com classifies
interactions as major, moderate, or minor;
Medscape uses contraindicated, serious,
significant, and minor; while Micromedex
classifies interactions as contraindicated, major,
moderate, and minor. For each patient, all
prescribed antibiotics and chronic medications
were entered, and the resulting interaction lists
were exported. Unique drug-drug pairs were
thenidentified for each database.

- ADRs were identified through retrospective review
of medical records, including physician notes,
nursing documentation, laboratory results, and
recorded medication-related events. Gastroin-
testinal adverse effects (Gl AEs) - including nausea,
vomiting, diarrhea, abdominal discomfort, and

Table 1. General characteristics of the study sample

antibiotic-associated dysbiosis -were defined using
standard clinical terminology and recorded as
ADRs when documented by treating clinicians. For
each patient, all documented ADRs were collected.
If multiple ADRs occurred in the same patient,
each reaction was counted individually.

2.3. Dataanalysis

Data collected during the study were recorded
using standardized data collection forms. Data
entry, processing, and analysis were performed
using SPSS version 20 and Microsoft Excel 2016.
The study was documented and presented using
Microsoft Office Word 2016 and PowerPoint 2016.

2.4. Ethical considerations

This study was approved by the Ethics Committee
of Hong Bang International University under
Decision No. 860/QD-HIU, dated August 19, 2024,
and by the Medical Ethics Committee of Thong
Nhat Dong Nai General Hospital under Decision
No. 02/HDDD, dated January 16, 2025. As this was
a retrospective review of existing medical records,
the requirement forinformed consent was waived.
All patient data were anonymized and handled in
accordance with ethical standards to ensure
confidentiality and privacy.

3. RESULTS

3.1. Proportion of antibiotics used in the
treatment of infected diabetic foot ulcers patient
characteristics in the study sample

A total of 235 patients with infected diabetic foot
ulcers treated at the Endocrinology Department
and the Department of Orthopedic Surgery of
Thong Nhat Dong Nai General Hospital were
included in the study. The characteristics of the
study population are presentedin Table 1.

Variable Frequency (Percentage %)/Mean t SD
Age 60.71+£12.28
Male 114 (48.6%)
Gend
ender Female 121 (51.4%)
BMI (kg/m?) 22.01+3.36
. . . <5 years 12 (5.11%)
Duration of diabetes mellitus > 5 years 223 (94.89%)
. . Type 1 22 (9.36%)
T f diabet it
ype of clabetes mefitus Type 2 213 (90.64%)
Duration of ulcer <1 month 142 (60.43%)
>1 month 93 (39.57%)
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Variable Frequency (Percentage %)/Mean + SD
Mild 7 (2.98%)
Infection classification Moderate 131 (55.74%)
Severe 97 (41.28%)
Toe 46 (19.57%

Plantar surface

Ulcer location

Dorsum of the foot

)
57 (24.26%)
97 (41.28%)

Heel

22 (9.36%)

Forefoot

13 (5.53%)

Length of hospital stay (day)

14.35 + 8.46

Debridement
performed

184 (78.30%)

Surgical intervention

Amputation performed

37 (15.75%)

No surgical
intervention 14 (5.95%)
Improved 208 (88.51%)
Treatment outcome No change 23 (9.78%)
Worsened 4 (1.71%)

Notes: SD - Standard deviation

The study showed that the mean age of patients
was 60.71 + 12.28 years, with a male-to-female
ratio of 1:1.05 and an average BMI of 22.01 £ 3.36
kg/m?. Most patients had a long history of
diabetes, with 94.9% having been diagnosed for >
5 years. The majority were diagnosed with type 2
diabetes (90.7%), while only a small proportion
had type 1 diabetes (9.3%). The study also found
that in most cases, ulcers had developed for less

than one month (60.5%) and debridement was
required in 78.4% of patients. Following
treatment, 88.5% of patients showed clinical
improvement, 9.8% remained unchanged, and
1.7% experienced worsening of their condition.

Proportion of antibiotic use in the treatment of
infected diabeticfoot ulcers

The proportion of antibiotic regimens used is
presentedin Table 2.

Table 2. Proportion of antibiotic regimens in the study sample

Initial antibiotic regimen Adjusted regimen after AST results
Regimen Frequency Percentage Frequency Percentage
(n =235) (%) (n=131) (%)
Monotherapy 32 13.61 38 29.01
Dual antibiotic therapy 203 86.39 92 70.23
Triple antibiotic therapy - - 1 0.76

Note: AST-Antimicrobial susceptibility testing

According to Table 2, among 235 patients receiving
initial antibiotic therapy, dual antibiotic
combinations predominated (86.39%), while
monotherapy accounted for only 13.61%. Among
131 patients with available antibiogram results, the
proportion of monotherapy increased to 29.01%,

whereas dual therapy decreased to 70.23%.
Notably, only one case (0.76%) was treated with a
triple antibiotic combination regimen.

The proportion of antibiotic use before antimicrobial
susceptibility testing is shown in Table 3.

Table 3. Proportion of antibiotic use before antimicrobial susceptibility testing (n = 235)

Antibiotic class

Antibiotic

Frequency (Percentage %)

Amoxicillin/clavulanic

21 (8.94%)

Penicillin combinations

Ampicillin/sulbactam

2 (0.85%)

Piperacillin /Tazobactam -
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Antibiotic class Antibiotic Frequency (Percentage %)
Meropenem 9 (3.83%)
Carbapenem -
Imipenem -
Cefamadol 68 (28.94%)
Cefoxitin 13 (5.53%)
. Ceftizoxim 82 (34.89%)
Cephalosporin —
Ceftazidim 21 (8.94%)
Ceftriaxone -
Cefepim -
Netilmicin 81 (34.47%)
Aminoglycosid Tobramycin 10 (4.26%)
Amikacin -
Glycopeptid Vancomycin 99 (42.13%)
Oxazolidinon Linezolid 15 (6.38%)
Polymyxin Colistin -

Fluoroquinolone

Ciprofloxacin

Moxifloxacin

Levofloxacin

As shown in Table 3, the most commonly used
empiric antibiotic was vancomycin, accounting for
42.13%. Cephalosporins were also frequently

prescribed, particularly second-generation agents

such as cefamadol (28.94%) and cefoxitin (5.53%),
as well as the third-generation ceftizoxime

(34.89%). In addition, the aminoglycoside group
was represented by netilmicin, which was usedin a
high proportion of cases (34.47%).

The proportion of antibiotic use after antimicrobial
susceptibility testing is presented in Table 4.

Table 4. Proportion of antibiotic use after antimicrobial susceptibility testing (n = 131)

Antibiotic class

Antibiotic

Frequency (Percentage %)

Penicillin Combinations

Amoxicillin/clavulanic

72 (54.96%)

Ampicillin/sulbactam

34 (25.95%)

Piperacillin /Tazobactam

101 (77.10%)

Carbapenem Meropenem 21 (16.03%)

Imipenem 24 (18.32%)

Cefamadol 82 (62.60%)

Cefoxitin 28 (21.37%)

Cephalosporin Ceftizoxim 90 (68.70%)
Ceftazidim 11 (8.40%)

Ceftriaxone 30 (22.90%)

Cefepim 14 (10.69%)
Netilmicin 1(0.76%)
Aminoglycosid Tobramycin 1(0.76%)
Amikacin 5(3.82%)

Glycopeptid Vancomycin 7 (5.34%)
Oxazolidinon Linezolid 5(3.82%)
Polymyxin Colistin 2 (1.53%)
Ciprofloxacin 2 (1.53%)

Fluoroquinolone Moxifloxacin 5(3.82%)
Levofloxacin 3(2.29%)
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Following antimicrobial susceptibility testing,
combination penicillins remained the most
frequently prescribed, with Piperacillin/Tazobactam
accounting for 77.10%, amoxicillin/clavulanic
54.96%, and ampicillin/sulbactam 25.95%.
Cephalosporins were also widely used, particularly
Ceftizoxime (68.70%) and Cefamandol (62.60%),
while Ceftriaxone (22.90%), Cefepime (10.69%), and
Ceftazidime (8.40%) were less common.
Carbapenems were prescribed in 16.03%
(Meropenem) and 18.32% (Imipenem) of cases.
Other classes, including aminoglycosides,
glycopeptides, oxazolidinones, polymyxins, and

fluoroquinolones, were used at relatively low
frequencies (<6%).

3.2. Proportion of rational and safe antibiotic use
inthe treatment of infected diabetic foot ulcers
3.2.1. Appropriateness rate of empirical
treatment regimens

The appropriateness rate of empirical treatment
regimensisshowninTable 5.

According to the IWGDF 2019 guideline, the
appropriateness rate of empirical treatment regimens
among 235 patients was relatively high, with 75.75%
of prescriptions classified as appropriate.

Table 5. Appropriateness rate of empirical treatment regimens (n = 235)

Appropriate

Inappropriate

Appropriateness
Frequency Percentage (%) Frequency | Percentage (%)
According to_the. IWGDF 2019 178 75 75% 57 24.95%
guideline

3.2.2. Assessment of antibiotic appropriateness

The result is presented in Table 6. The appro-
priateness of antibiotic dosage showed that the
proportion of appropriate dosing was twice as high
as inappropriate dosing (68.94% vs. 31.06%). The
proportion of the appropriate route of ad-

ministration was 100%. Overall rational antibiotic
use - defined as appropriateness in terms of
antibiotic selection, dosage, route of ad-
ministration, and duration of use - was observed in
66.53% of cases, while 33.47% of prescriptions
were classified asinappropriate.

Table 6. Assessment of antibiotic appropriateness (n = 235)

Appropriateness Appropriate Inappropriate
Frequency Percentage (%) Frequency | Percentage (%)
Antibiotic dosage 163 68.94 73 31.06
Route of administration 235 100 0 0
Overall antibiotic regimen 154 66.53 81 34.47

3.2.3. Evaluation of the safety of antibiotic use
Adverse effects of antibiotics are presented in
Table 7. Adverse effects of antibiotics were
recorded, with disruption of gut microbiota being
the most common (7.65%), followed by drug

Table 7. Assessment of antibiotic safety

allergy (5.11%), hepatic or renal toxicity (3.40%),
and neurological effects being the least common
(0.85%). Drug interaction severity in medical
records based on reference databasesis presented
inTable 8.

Adverse drug Disruption of Hepaticor | Neurological Total
. . . Drug allergy . .

reaction gut microbiota renal toxicity effects (%)
Penicillin

combinations 2 (4.3%) 2 (4.3%) - - 4 (8.6%)
(n=46)

Cephalosporin (n
9 (4.2%) 5(2.3%) - - 14 (6.5%)
=215)

Carbapenem 2 (6.4%) i ) i 2 (6.4%)

(n — 31) . 0 . 0
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Adverse drug Disruption of Hepaticor | Neurological Total
. . . Drug allergy . .
reaction gut microbiota renal toxicity effects (%)
Aminoglycoside 0 o
(n = 106) 3(2.8%) 3(2.8%)
Glycopeptid
(n=101) 5 (4.95%) 5(4.95%) 4 (3.96%) - 14 (13.86%)
Oxazolidinon o o 0
(n = 28) 1(3.6%) 2(7.2%) 3 (10.8%)
Total (n = 235) 18 (7.65%) 12 (5.11%) 8 (3.40%) 2 (0.85%) 40 (17.02%)

Table 8. Drug interaction severity in medical records based on reference databases

Databases Drug interaction severity Interaction pairs Percentage (%)
Drugs.com Major 9 15.00%
(n = 60) Moderate 32 53.33
Minor 19 31.67
Contraindication 0 0.00
Medscape.com Major 7 10.60
(n=66) Moderate 37 56.06
Minor 22 33.34
Contraindication 0 0.00
Micromedex Major 6 9.09
(n=66) Moderate 41 62.12
Minor 19 28.79

According to the databases, the proportions of
moderate and major drug interactions were
53.33% and 15.00% respectively, on Drugs.com,
56.06% and 10.60% on Medscape, and 62.12% and
9.09% on Micromedex.

4. DISCUSSION

The mean age of patients in the study was 60.71 +
12.28 years, with the majority (52.8%) aged 60
years and older. This finding is consistent with the
study by Thi Phuong Dung Do et al. (2023) [5],
which indicated that diabetic foot ulcers tend to
occur more frequently in elderly patients. In terms
of gender, the proportion of male patients with
diabetic foot ulcers was slightly lower than that of
females (48.6% vs. 51.4%), which is in line with the
findings of Thi Lieu Tran et al. (2016) [6]. This
difference may be associated with hormonal
changes, lifestyle factors, dietary habits, and
poorer glycemic control in women compared to
men. Most patients in the study had been
diagnosed with diabetes for > 5 years (94.9%),
indicating that diabetic foot ulcers are more
common in patients with long-standing diabetes.

The study found that the most commonly empiric
antibiotic group among patients was glycopeptides,
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with vancomycin accounting for 42.13%, indicating
a high prevalence of Gram-positive bacterial
infections. This was followed by second-generation
cephalosporins, with ceftizoxim representing
34.89% of prescriptions. Empiric antibiotic therapy
for DFUs often involves broad-spectrum agents and
combination regimens. Multiple studies report a
high reliance on intravenous beta-lactams and
glycopeptides to cover common DFU pathogens.
For example, Nam Quang Tran et al. (2024) found
vancomycin was the most frequently used
antibiotic (in approximately 62% of cases), and over
75% of patients received dual antibiotic
combinations [7]. Similarly, Cam Thai Nguyet Vo et
al. (2022) showed that the most frequently
prescribed initial antibiotic was also from the
glycopeptide group (vancomycin), used in 62.5% of
cases, followed by cephalosporins (55%) and
carbapenems (36.7%). Additionally, the
oxazolidinone group (linezolid) accounted for
10.8%, while fluoroquinolones were the least
prescribed, at only 0.8% [8]. Likewise, in India,
broad-spectrum cephalosporins (such as
ceftriaxone and cefotaxime) were among the most
prescribed antibiotics (= 28 - 19% of prescriptions),
with more than half of patients on multi-drug
regimens administered via the parenteral route[9].
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These patterns reflect the polymicrobial nature of
DFU infections and the severity of cases presenting
to hospitals, prompting clinicians to initiate
empirical coverage for Gram-positive (e.g,
Staphylococcus aureus) and Gram-negative
organisms (including Pseudomonas spp. in chronic
wounds) from the outset. Notably, beta-lactam/
beta-lactamase inhibitor combinations (e.g,
piperacillin-tazobactam) and carbapenems are
commonly utilized in severe infections[10], aligning
with the need to cover resistant organisms.

Clinical practice guidelines (such as the IWGDF
2019 guidelines, IDSA guidelines, and national
protocols) provide evidence-based recom-
mendations for empiric antibiotic use in DFU, but
real-world adherence to these standards is varied.
This study showed that the appropriateness rate of
empirical treatment regimens among 235 patients
was relatively high, with 75.75% of prescriptions.
Meanwhile, Thi Huynh Nguyen et al. (2021) found
that only 30% of patients received empiric
antibiotics in accordance with IDSA guidelines for
diabetic foot infection at a tertiary hospital in
Vietnam[11], whereas previous studies reported a
range of 31.3% to 83% [11 - 13]. This wide range
suggests that some centers perform much better
than others in following recommended practices.
Common deviations include using antibiotics not
indicated for the infection's severity class, or not
adjusting therapy when guidelines would suggest
a change (e.g., not covering anaerobes when
indicated, or vice versa). Lack of familiarity with
specialized DFU guidelines appears to be one
barrier - physicians not well-versed in the nuances
of the IWGDF/IDSA recommendations may default
to overly broad or non-standard regimens. Given
these findings, ensuring the rational use of
antibiotics in DFU is critical, given the risks of
resistance and toxicity. Appropriate prescribing
means selecting the right agent, dose, route of
administration, and duration based on clinical
severity and culture results. In practice, however,
studies reveal substantial gaps in appropriateness.
This study found that the proportion of
appropriate antibiotic use in terms of dosage was
68.94%, with the main reason for
inappropriateness being the prescription of lower-
than-recommended doses. Similarly, a study of
Tan To Anh Le et al. (2024) showed that only about
36% of initial empiric antibiotics matched the
eventual culture and sensitivity findings in a
Vietnamese hospital, indicating many empirical
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regimens were too broad or not targeting the
ultimately identified pathogen [14]. Additionally,
Memy Avatin et al. (2024) showed that only about
36% of initial empiric antibiotics matched the
eventual culture and sensitivity findings in a
Vietnamese hospital, indicating many empirical
regimens were too broad or not targeting the
ultimately identified pathogen [14]. Additionally,
Memy Avatin et al. (2023) found that only 54.0% of
DFU patients received antibiotics appropriately
according to guideline-based criteria, while 46%
were judged inappropriate [15]. Common issues
include using antibiotics with unnecessarily broad
spectra, incorrect dosing, or prolonged durations
beyond recommendations. Audits have also found
that many patients remain on their initial empiric
regimen even after culture results, for example,
two-thirds of cases in the study of Tan To Anh Le et
al. (2024) stayed on the initial regimen [14],
suggesting room to improve de-escalation and
tailoring of therapy once pathogen data is
available. [15]. Common issues include using
antibiotics with unnecessarily broad spectra,
incorrect dosing, or prolonged durations beyond
recommendations. Audits have also found that
many patients remain on their initial empiric
regimen even after culture results, for example,
two-thirds of cases in the study of Tan To Anh Le et
al. (2024) stayed on the initial regimen [14],
suggesting room to improve de-escalation and
tailoring of therapy once pathogen data is
available. (2024) stayed on the initial regimen[14],
suggesting room to improve de-escalation and
tailoring of therapy once pathogen data is
available. Overall, rational antibiotic use in DFU is
suboptimal in many settings, and enhancing
appropriateness (proper drug choice, dose, and
therapy adjustments) is needed to maximize
efficacy and minimize harm.

The study recorded that 17.02% of patients
experienced adverse effects, with disruption of the
gut microbiota being the most common (7.65%).
Although the overall rate of adverse effects in this
study was not high, it remains a concern - especially
in the context of diabetic patients, who often have
multiple comorbidities, making them more
susceptible to the consequences of prolonged or
complex antibiotic therapy. Additionally, the
combination of multiple medications is often
unavoidable, particularly in patients with multiple
comorbidities and complex clinical presentations.
Consequently, drug interactions are likely to occur
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[4]. In this study, the severity of interactions between
antibiotics used in the treatment of infected diabetic
foot ulcers was analyzed using three well-
established drug interaction databases: Drugs.com,
Medscape, and Micromedex. The results indicated
that moderate interactions were predominant
compared to severe or contraindicated interactions.
Specifically, according to Drugs.com, moderate
interactions accounted for 53.33% and severe
interactions for 15.00%; on Medscape, moderate
and severe interactions were 56.06% and 10.60%,
respectively; and on Micromedex, moderate
interactions made up 62.12%, while severe
interactions accounted for 9.09%.

This study provides a detailed description of
antibiotic use in the management of diabetic foot
ulcers at a provincial hospital. Assessing app-
ropriateness and safety according to international
guidelines, it offers practical evidence that may
enhance treatment effectiveness and reduce
healthcare costs in diabetic patients. However, as a
cross-sectional study conducted at a single hospital,
the findings may not fully represent national
practices. The absence of long-term follow-up
restricts the ability to evaluate treatment outcomes
over time, particularly regarding recurrence,
antibiotic resistance, and the durability of clinical
improvements. In addition, the study did not
capture therapeutic drug monitoring (TDM)

parameters for vancomycin, such as trough levels,
AUC-based monitoring, or documentation of renal
dose adjustments. Given the high vancomycin
utilization in the pre-AST period, the absence of
TDM data may limit our ability to fully evaluate the
appropriateness of dosing and safety outcomes.
Despite these limitations, the results offer practical
implications for refining hospital treatment
protocols to reduce antimicrobial resistance,
shorten hospital stays, and lower amputation risk,
especially in settings with similar patient
characteristics and resource constraints. Future
studies incorporating TDM variables are warranted
to provide a more comprehensive assessment of
vancomycin optimization after AST implementation.

5. CONCLUSION

Most patients received combination antibiotic
regimens, predominantly vancomycin, which were
generally maintained throughout treatment.
Antibiotic selection and administration were
mostly appropriate per susceptibility testing and
guidelines, though occasional dosing errors
occurred. The main adverse effects were gut
microbiota disruption and allergic reactions, with
moderate-to-high drug-drug interaction risk.
Regularly updated empirical treatment protocols
for diabetic foot ulcers are recommended to
optimize safety and effectiveness.

REFERENCES

[1] BO Y té&, Quyét dinh 1530/QD-BYT ngay
24/03/2023 Vé viéc ban hanh tai liéu chuyén mén
“Huwdng ddn chén dodn, diéu tri Loét ban chdn do
ddithdo duong”, 2023.

[2] D. G. Armstrong, A. J. Boulton and S. A. Bus,
"Diabetic foot ulcers and their recurrence," New
England Journal of Medicine, vol. 376, no. 24, pp.
2367-2375,2017.

[3] H. T. Pat va N. T. Khué, "Ti |é va cac yéu td lién
quan doan chidudi & bénh nhan daithdo dudong coé
loét chan," Tap chi Y hoc Thanh phé H6 Chi Minh,
vol.27,no. 2, pp.99-109, 2024.

[4] BS6 Y t&€, Quyét dinh 3445/QP-BYT ngady
23/12/2022 Vé viéc ban hanh “Duorc thv quéc gia
Viét Nam, l6n xuét bén thir ba”, 2022.

[5]D.T.P.Dung, N. Q. Cuwong, N. T. Hong, V. D. Thong
va B. T. H. Quynh, "D&c diém vét loét va vi sinh trén
bénh nhan nhiém khuan ban chan dai thao duong
tai Bénh vién Da khoa Ddng Nai," Tap chi Y hoc Viét
Nam, vol. DB1, pp. 456-464,2023.

Hong Bang International University Journal of Science

[6] T. T. Lidu and N. T. B. Pao, "Khao sat vi trung hoc
clia vét loét ban chan dai thdo dudng cé nhiém
trung va sw nhay cdm khéng sinh ban dau," Tap chi
NGi tiét va Bdi thdo dwdrng Mién Trung, vol. 17, pp.
1-7,2020.

[7IN. Q. Tran, T. N. D. Dang, C. T. N. Vo, T. T. A.
Nguyen, Q. N. B. Pham, and M. D. Do, "Evaluation of
empirical antibiotic use in diabetic foot infections at
a tertiary hospital in Vietnam: A retrospective
study," (in eng), Medicine (Baltimore), vol. 103, no.
46, p.e40597, Nov 15 2024.

[8] V. T. N. CAm, "Ddnh gid hiéu qud si¥ dung khdng
sinh trong diéu tri nhiém khuén ban chén ddi thdo
duong theo “Huwdng dén s dung khdng sinh ban
dau” cua bénh vién Bai hoc Y Duwoc thanh phé H6
Chi Minh," Dai hoc Y Duwoc Thanh Phé H6 Chi Minh.,
PaihocY Dugc Thanh Phd H6 Chi Minh., 2022.

[9] R. Nagaya, P. R, R. Deva, Y. Jagadeesh, P.
Emmanuel and G. Narayan, "Optimizing Antibiotic
Treatment for Diabetic Foot Infections: A Study
From a Tertiary Public Healthcare Center in

ISSN: 2615 - 9686



Hong Bang International University Journal of Science - Vol.9 - 12/2025: 35-44

Puducherry, South India," (in eng), Cureus, vol. 16,
no. 5, p.e60139, May 2024.

[10] D. Dominic, P. Ramani and M. Sajan, "Antibiotic
Prescribing Trends In Diabetic Foot Infections: A
Study From A Tertiary Care Hospital In Kerala," Int J
Acad Med Pharm, vol. 6, no. 6, pp.522-527,2024.

[11] N. T. Huynh, H. N. Y. Khué va b. N. D. Trang,
"Khao sat viéc sir dung khang sinh trong diéu tri
nhiém khudn da mé mém tai Bénh vién Pai hoc Y
Duoc Thanh phé H6 Chi Minh," Tap chi Duwoc I6m
sang 108, 2021.

[12] R. Hand, L. Manning, J. C. Ritter, ... and P.
Ingram, "Antimicrobial stewardship opportunities
among inpatients with diabetic foot infections:
microbiology results from a tertiary hospital
multidisciplinary unit," (in eng), Intern Med J, vol.
49,n0.4, pp.533-536, Apr2019.

[13] L. M. Pence, C. M. Mock, M. B. Kays,... and S. M.
Erdman, "Correlation of adherence to the 2012
Infectious Diseases Society of America practice
guidelines with patient outcomes in the treatment
of diabetic foot infections in an outpatient
parenteral antimicrobial programme," (in eng),
Diabet Med, vol.31, no. 9, pp.1114-20, Sep 2014.

[14] N. T. Binh, L. T. Ngoc, N. N. Anh, ... va H. M.
Phuong, "Pac diém nhan thirc cia ngudi cao tudi
tai Bénh vién Lao khoa Trung Uong," Tap chi' Y hoc
Viét Nam, vol. 539, no. 3, 06/16 2024.

[15] M. Aviatin, R. Sauriasari, E. Yunir, and H. W.
Risni, "Evaluation of the use of antimicrobial
therapy for treating diabetic foot infections in an
Indonesia referral hospital: a retrospective cohort
study," Infection & Chemotherapy, vol. 55, no. 1, p.
80,2023.

Str dung khang sinh trong diéu trj loét ban chan dai
thao duong: Nghién clru cat ngang tai mot bénh vién
da khoa & Viét Nam giai doan 2023 - 2024

Vii Thi Hué, Ngo Pang Hoan, Nguyén Vin Linh, Nguyén Pham Quynh Chi,
Huynh Hai Dwong, Nguyén Thi Thu Thuy

TOM TAT

Ddt vdn dé: Loét ban chdn ddi thdo duwong (Diabetic Foot Ulcers - DFU) la bién chirng thudng gdp cua bénh ddi
thdo dwong, gdy ra gdnh ndng Ion vé xa héi, tdm ly va kinh té. Trong béi canh tinh trang khdng khdng sinh
ngay cang gia tdng va ty 1é nhiém DFU cao, viéc st dung khdng sinh hop ly va an todn ngdy cang tré nén quan
trong. Muc tiéu nghién ctru: Nghién ctru ndy nham khdo sdt ty 1é va thuc trang si¥ dung khdng sinh, dong thori
ddnh gid tinh hop ly va dé an toan cua liéu phdp diéu tri DFU tai Bénh vién Pa khoa Théng Nhét tinh Péng Nai.
D6i twong va phurong phdp nghién ciru: Nghién ciru mé té cdt ngang, hdi cuiru, durgre tién hanh tir thdng 6/2023
dén thdng 12/2024. H6 so’ bénh dn ctia 235 bénh nhdn > 18 tudi bi nhiém khudn DFU duoc thu thdp. D liéu
bao gém ddc diém bénh nhén, phdc d6 khdng sinh va két qua diéu tri. Tinh hop ly va dé an toan dwoc ddnh gid
dua trén cdc hudng dén quéc té va trong nurdre. Phén tich s6 liéu duorc thuc hién bdng phdn mém SPSS phién
bédn 20, vdi p < 0.05 duwgc xem la cé y nghia théng ké. Két qud: Trong téng sé 235 bénh nhén (tudi trung binh
60.71 + 12.28; ty Ié nam:ni¥ I 1:1.06), vancomycin la khdng sinh duwoc s dung phé bién nhét trudce khi thuc
hién khdng sinh dé (42.13%), trong khi piperacillin/tazobactam la khdng sinh dugrc st dung phé bién nhét sau
khi cé két qud khdng sinh dé (77.10%). Pa sé bénh nhén duy tri diéu tri theo kinh nghiém ban déu (65.53%). Ty
1€ hop ly vé liéu va phdc d6 lén ot g 68.94% va 66.53%. Cdc phdn tng c6 hai ghi nhén bao gém réi loan tiéu
héa (7.65%), di ting thubc (5.11%) va tdc dung phu thén kinh hiém gdp (0.85%). Twong tdc thuéc duwoc phdt
hién vdi tén sudt cao: Mire dé trung binh 53 - 62% va ndng 9 - 15%. Két luén: Viéc ké don khdng sinh nhin chung
tudn thu theo khuyén cdo huéng dén, tuy nhién van ghi nhdn cdc phén tng cd haiva nguy co twong tdc thuéce
tirtrung binh dén cao, nhdn manh nhu cu gidm sdt chit ché va ting cuong hé tror cla durgre sTIdm sang.

Tirkhoa: khdng sinh, loét ban chén ddithdo dudong, ddithdo dudong type 2
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