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The control of infection in diabetic foot ulcers is essential to prevent
injuries from getting worse. Infection in diabetic foot ulcers is generally
caused by bacteria existence in the wound. Antibiotics may not be orally
able to exterminate bacteria rapidly in the wound area, so antibiotics are
needed directly and topically to the wound to reduce the infection process.

This case describes wound care intervention using gauze added by
antibiotic metronidazole as a wound compress in a 46-year-old male patient

Keywords: with diabetic foot ulcers treated at Cempaka Ward Banyumas Regional
Wound  Dressinas:  Wound Public Hospital. This case is interesting because the medical intervention

°SSINGS, given to patients is rarely implemented in clinical practice. The conclusion
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is that a metronidazole antibiotic used to compress wounds in patients with

Metronidazole diabetic foot ulcers can reduce the wound infection process.
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1. INTRODUCTION

Diabetic Foot Ulcer (DFU) is a severe complication of diabetes because it results in high morbidity
and mortality. According to research, the prevalence of DFU in the world ranges from 6.3% (95% CI: 5.4-
7.3%) [1]. The probability of amputation in DFU sufferers is 34.1%, and the estimated death rate of the
patient is around 5.5% in the first year and 42% in the next five years [2]. The growth of DFU usually occurs
through 3 stages. The initial stage is the formation of a callus that results from neuropathy. Motoric
neuropathy causes physical deformity in the legs, and sensory neuropathy causes sensory loss, causing
trauma. Finally, trauma to the callus causes subcutaneous bleeding and eventually erodes and becomes an
ulcer [3].

Standard management of wound care in patients with DFU including wound debridement [4], proper
dressings [5], reducing exudate [6], wound offloading or stopping the wound so that it does not expand [7],
adequate vascularization [8], and controlling infection and blood sugar [9,10]. Multidisciplinary collaboration
is indispensable in treating patients with DFU to get proper medical treatment [11]. Adjuvant therapies from
various studies have also proved useful in improving wound healing [10,12]. In this manuscript, we are
reporting a case of DFU patients given adjuvant therapy in wound care with compress metronidazole.

2. RESEARCH METHOD

This research is a case study. The study's subject was a 46-year-old male patient with DFU. A
research location in Banyumas General Hospital, Central Java, Indonesia. The patient was subjected to a
wound care intervention using routine metronidazole once a day for five days. The variables studied were
wound condition (cleanliness, color, exudate, necrosis, odor), blood leukocyte levels, and the number of
bacterial colonies.
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3. RESULTS AND DISCUSSIONS
3.1. Case presentation

A 46-year-old man with DFU was treated at Cempaka ward of Banyumas Regional Public Hospital.
The patient had suffered from Diabetes Mellitus (DM) for five years and also had a hereditary disease of DM
from his father. The wound on the foot had been around six months, and the patient had never treated the
wound to any medical service; the patient only cleaned the wound himself using warm water and Betadine.
The depth of the wound was 4cm, the width was 4cm, the length was 10cm, the color was yellowish greenish
and brownish, there were a lot of exudates and dead tissue/necrosis in almost all wounds, and malodor at a
strong level (Figure 1). Random Blood Glucose: 450 mg/dL, Leukocytes: 16.26 x 10 ~ 3/uL (increased), BW:
102 kg, BH: 167 cm, BMI 36.57 kg/m2 (Class Il Obesity), Blood Pressure: 120/80 mmHg, Temperature:
370C, Respiration Rate: 21x/m, and Pulse: 90x/m. The cultural examination results of bacteria by clinical
pathologists on patients' wounds including Staphylococcus sp., Pseudomonas sp., Proteus sp., Shigella sp.,
Klebsiella sp., A.faecalis sp. and E.coli sp, with the number of bacterial colonies of 2.9 x 107 CFU/ml.

Doctors on metatarsal 4 and 5 performed amputations because he had experienced necrotic. According
to the standard operating procedures for wound care, nurses performed routine wound care once a day for
five consecutive days. The wounds were compressed using gauze that had been added with antibiotic
metronidazole. Ceftriaxone antibiotics were also prescribed intravenously by the doctor. The results of
observation of wounds on the fifth day, the patient's wound became cleaner with reddish wound color,
exudate and necrosis reduced, leukocyte values became normal 4,2 10*3/uL and malodor at a mild level. The
bacterial colony's examination result decreased to 1.5 x 103 CFU/ml (Figure 2).

-

Figure 1. Before wound care Figure 1. Five days after wound care

3.2. Discussions

The subject of this case study is male, with the age of 46 years. More DFU sufferers are in males
compared to females [13]. Increased prevalence of DFU in males is associated with decreased joint mobility
and higher leg pressure in males [14]. Other studies have shown that male diabetes patients have more risk
(twice) of experiencing neuropathy, which is the primary factor causing DFU compared to women, so the
incidence of DFU in males is higher [15].

Most DFU sufferers in the age range of 45-64 years [13]. There is a decrease in water content, skin
elasticity, and skin integrity in that age range. Besides, atrophy of apocrine glands and sebaceous will cause
the skin to become dry and more prone to injury [16]. Decreased angiogenesis and impaired wound healing
also play a role in the occurrence of DFU, in addition to peripheral sensory neuropathy, which is a significant
factor causing DFU [17,18].

The microbiological examination is done by the culture of the patient's pus material. A culture
examination was performed to determine pathogenic infections or bacteria that cause DFU [19]. The type of
bacteria that mostly infects DM patients with DFU is Staphylococcus aureus. This bacterium is a commensal
organism on the skin's surface, but in a wound condition on the skin, this bacterium will be pathogenic. The
pathogenicity of S. aureus is because these bacteria produce toxins and enzymes that can cause tissue damage
[20].

Necrotic tissue in DFU will be a medium for bacterial growth, which is a decomposition of the
medium due to bacterial activation. This decomposition process depends on the content of the medium used
as food for bacteria. Living tissue contains much protein whose molecular composition contains sulfur bonds;
the release of sulfur into free ions will bind to other elements such as hydrogen, causing odor and other
secretions [21].

Empirical antibiotic administration must include active agents against Staphylococcus aureus [22],
[23]. Empirical antibiotics can be given singly or in combination [24]. In this case, the patient is given
antibiotics in a combination way but with a different administration way. Ceftriaxone type antibiotics are
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given intravenously, while metronidazole type antibiotics are given topically by directly compressing the
patient's wound.

The ceftriaxone performance mechanism is the same as other B-lactam antibiotics, which inhibit
microorganism cell wall synthesis by interfering with the transpeptidase reaction [25]. Ceftriaxone is a broad-
spectrum antibiotic that is effective against most aerobic bacteria, both positive gram or weight/negative
gram or weight and has activity against some bacteria. Gram-negative anaerobes are commonly found in
ulcers/gangrene [26,27]. Based on the Infectious Diseases Society of America recommendations, ceftriaxone
is a drug of choice for empirical therapy in moderate to severe ulcer/gangrene infections with infecting
bacteria MSSA, Streptococcus spp, Enterobacteriaceae, and anaerobes [28].

Metronidazole is suitable for the severity of ulcers according to the Wagner scale 1-3 [29].
Metronidazole is a nitroimidazole derivative with a molecular formula C6H9N303 and a molecular weight of
171.15396 [30]. Metronidazole is a nitroimidazole compound with a broad spectrum of anti-protozoa and
anti-bacterial properties, has an action to fight the combination of gram-positive and gram-negative bacteria
[31]. Its mechanism of action is that it inhibits nucleic acid synthesis by damaging DNA. As anti protozoa,
metronidazole works by destroying the protozoa, whereas as a radiation-sensitizer, metronidazole can
effectively damage unwanted cells [32].

4. CONCLUSION

The combination of wound care and the administration of compress metronidazole as well as
antibiotic ceftriaxone intravenously, which is bactericidal, has an impact on reducing bacterial activity,
decreasing the number of colonies, decreasing the process of decomposition of the medium, which will
ultimately reduce the odor and secretion of the wound which results in wound repair in patients. However,
this study's results need to be carried out in clinical trials to know the level of effectiveness better
statistically.
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