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predominance. DM was poorly controlled (Mean HbA1C
9.78+2.83%; RBG 251.83 + 158.15 mg/dL). The majority of patients
had sepsis (68.26%) and renal function impairment (62.72%). Ulcers
with Wagner grades of 4-5 were frequent (41.31%). The highest
percentage of sepsis (80.49%) and the average leukocyte level
(22.60+11.95 x10°/L) were found in gangrenous feet. Anemia was
more predominant and severe in ulcers with higher Wagner grades.
Trauma and Escherichia coli were the most common precipitating
factors and microorganisms isolated, respectively. Amputation was
performed for 82.36% of patients who were admitted to hospital with
gangrene. The Lower Extremity Amputation (LEA) and mortality
rates were 14.11% and 40.93%, respectively. Conclusion: DFUs were
found to have a relatively high prevalence among T2DM patients, and
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must never be neglected due to the high associated mortality rate.
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ABSTRAK

Latar Belakang: Diabetic Foot Ulcer (DFU) dikaitkan dengan tingkat
kematian pasien Diabetes Melitus (DM) yang tinggi. Faktor perilaku
dan biologis merupakan predisposisi terjadinya DFU. Tujuan:
Penelitian ini untuk mendeskripsikan profil pasien DFU yang dirawat
di Rumah Sakit Perawatan Tersier di Surabaya. Metode: Sebuah studi
deskriptif retrospektif menggunakan rekam medis pasien DMT2 yang
dirawat di rumah sakit dengan DFU di RSUD Dr. Soetomo. Sampel
merupakan pasien berusia > 21 tahun yang dirawat antara tahun
2016-2018. Data demografis, karakteristik klinis, riwayat medis,
durasi dirawat di rumah sakit, hasil laboratorium, faktor pencetus
ulkus, hasil kultur mikroorganisme, pengobatan, dan outcome
dianalisis. Analisis deskriptif disajikan dalam narasi, tabel, dan
diagram. Hasil: 9.08% kasus DMT2 yang dirawat di rumah sakit dari
tahun 2016-2018 terkait dengan ulkus kaki. Usia rata-rata adalah
57.00 + 9,83 tahun tanpa dominasi gender. Pasien memiliki
pengendalian DM yang buruk (Mean HbA1C 9,78 + 2,83%; RBG
251,83 £ 158,15 mg/dL). Mayoritas pasien mengalami sepsis
(68,26%) dan gangguan fungsi ginjal (62,72%) Ulkus berderajat
wagner 4-5 mendominasi pasien. Persentase sepsis tertinggi (80,49%)
dan rata-rata kadar leukosit (22,60 * 11,95 x 10% L) didapatkan pada
pasien kaki gangren. Anemia lebih dominan dan berat pada ulkus
dengan derajat wagner lebih tinggi. Trauma dan Escherichia coli
adalah faktor pencetus ulkus dan mikroorganisme terisolasi paling
umum. 82,36% dari amputasi dilakukan pada pasien yang datang ke
rumah sakit dengan gangren. Tingkat amputasi ekstremitas bawah dan
kematian masing-masing adalah 14,11% dan 40,93%. Kesimpulan:
DFU memiliki prevalensi yang relatif tinggi di antara pasien DMT2
dan tidak dapat diabaikan karena tingkat kematian mereka yang

tinggi.

©2021 Jurnal Berkala Epidemiologi. Penerbit Universitas Airlangga
Jurnal ini dapat diakses secara terbuka dan memiliki lisensi CC-BY-SA

INTRODUCTION

Diabetes Mellitus (DM)

DFUs are multifactorial complications
initiated by DM-related complications, specifically

a non- Peripheral ~ Vascular Disease (PVD) and

communicable disease that has been a burden on
many countries, including Indonesia. Indonesia
was ranked sixth worldwide in 2017 in terms of
DM prevalence, with a total of 10.3 million DM
patients aged 20-79 years old; this number is
expected to rise to 16.70 million in 2045
(International Diabetes Federation, 2019). Six per
cent of deaths at all ages in Indonesia
(approximately 100,000) were caused by DM
(World Health Organization, 2016). This high
mortality rate is associated with DM
complications, including Diabetic Foot Ulcer
(DFU) (International Diabetes Federation, 2019).

neuropathy. Predisposing factors of DFU include
both intrinsic factors (e.g., foot deformity) and
extrinsic factors (e.g., trauma and bad footcare
behavior). Infection is a secondary phenomenon of
DFU preceding sepsis, which represents the end-
stage of DFU and often leads to amputation or
death (Boulton, 2019; Forsyth, 2016). DM patients
have a 15-25% risk of developing foot ulcers
(Yazdanpanah et al., 2018). Lower Extremity
Amputation (LEA) occurs every 30 seconds
worldwide (International Diabetes Federation,
2019). Additionally, the mortality rate of DFU
patients was found to be approximately 40%
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(Jupiter, Thorud, Buckley, & Shibuya, 2016). This
research describes the profile of hospitalized DFU
patients at a tertiary care hospital in Surabaya,
with specific focus on the characteristics and
outcomes of the patients. The results demonstrate
how devastating DFU is.

METHODS

This research was a retrospective descriptive
study employing the medical records of
hospitalized Type 2 DM (T2DM) patients with
DFU in Dr. Soetomo General Hospital, Surabaya,
Indonesia. A total of 397 samples were included.
The samples were patients > 21 years old between
2016-2018. A total sampling technique was
employed in this research using available medical
records. A diagnosis of T2DM patients with ulcers
was defined by ICD-10 code E11.5. Finally, DFU
was confirmed by the doctors’ handwritten
diagnosis in the medical record. Ethical clearance
was obtained from the Medical Ethics Committee
of Dr. Soetomo General Hospital
(1379/KEPK/V111/2019).

The data collected were as follows:
demographic data (age, gender, occupation);
anamnesis (duration of DM, history of insulin
admission, duration of DFU, history of foot
ulceration, previous amputation, precipitating
factors of DFU); physical examination (systole,
diastole, diagnosis of the diseases, Wagner
severity grade of ulcer); therapy records (daily foot
ulcer  treatment, debridement,  necrotomy,
underwent amputation); laboratory results (serum
creatinine, Random Blood Glucose (RBG),
glycated hemoglobin (HbA1C), albumin serum,
hemoglobin, leukocytes, C-Reactive Protein
(CRP), platelets); radiology findings (previous
amputation, Wagner severity grade of ulcer);
microorganism  culture  results;  summary
(diagnosis of the diseases, causes of death, length
of hospital stay). Some data were obtained from
more than one source. Data that was obtained from
demographic data, anamnesis, physical
examination, and laboratory results were collected
when the patients were admitted to the hospital.
eGFR was calculated by employing the
Modification of Diet in Renal Disease (MDRD)
formula, which required age, gender, and serum
creatinine level. Systole and diastole were used to
diagnose hypertension using Joint National
Committee (JNC) VII classification.

The characteristics of all patients with
medical records were included. Descriptive
analysis was presented in the form of narrative,

tables, and diagrams. Mean, Standard Deviation
(SD), Median, Maximum, and Minimum were
statistically employed to analyze the numerical
data. If the value of SD was higher than the Mean,
the Median with Maximum and Minimum data
was utilized for fit data. The characteristics and
therapy were also illustrated in the tables based on
the Wagner severity grade of ulcers.

RESULTS

This research employed 397 hospitalized
T2DM patients with foot ulcers from 2016-2018
(Table 1). The average duration of the patients’
hospital stay was 6.75 + 5.60 days. The prevalence
of DFU among T2DM hospitalized patients was
9.08%. In total, 10.58% of patients with apparent
foot ulcers during their hospital admission were
newly diagnosed with T2DM. Patients who had
previous and first-time foot ulcers amounted to
13.85% and 86.15%, respectively, while
amputation had previously been performed on
12.59% of the patients. The average patient age
was 57.00 + 9.83 years. There was no significant
difference in the number of male patients (47.36%)
and female patients (52.64%). Most patients
worked as salarymen (35.26%) or were
housewives (27.71%).

Sepsis was the major complication that
occurred (68.26%), which developed into septic
encephalopathy in 23.25% of patients. Subsequent
DM-related chronic  complications included
impaired renal function (62.72%), hypertension
(27.20%), macrovascular disease (19.40%), and
retinopathy (2.27%). Furthermore, respiratory
diseases (tuberculosis, pneumonia, and pleural
effusion) were found in 128 patients (32.24%).
Multiorgan Dysfunction Syndrome (MODS) as a
further complication developed in 9.57% of
patients (Table 1).

The RBG of patients was 251.83 + 158.15
mg/dL on average, while HbAlc was 9.78 *
2.83% on average, indicating poor glycemic
control. The majority of patients had
hypoalbuminemia (89.67%), with an average
albumin level of 2.63 + 0.60 mg/dL. Average
hemoglobin levels were low (9.70 +2.25 mg/dL)
and most patients had anemia (71.03%). Patients
that underwent amputation (76.36%) and died
(73.81%) predominantly had anemia. The high
average level of leukocytes (20.68 + 11.12 x 10° /
L), the dominance of abnormal leukocyte levels
(86.90%), and the median level of CRP (142.82
(0.70-471.73)) indicated severe infection (Table
1).
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Ulcers of Wagner grades 4 and 5
(representing  gangrene) occurred  frequently
(41.31%) (Figure 1). Overall, 40.05% of patients
came to the hospital with less than a month’s
duration of DFU, while only 3.02% had old ulcers
that had been present for more than a year.

The main precipitating factors of DFU
(Figure 2) were trauma (12.59%) due to falling
from a height, followed by blister (10.33%), and
swelling (9.82%). Microorganisms were found in
98 out of 112 patients when microorganism
cultures were performed. Thirty-four patients
(34.69%) had polymicrobial results. Gram-
negative (70.41%) microorganisms were more
prevalent  than Gram-positive (61.22%)
microorganisms. The culture showed various
results, with  Escherichia coli (20.41%),
Enterococcus faecalis (13.27%), Staphylococcus
aureus  (12.24%), Acinetobacter  baumanni
(12.24%), Proteus mirabilis (11.22%), Klebsiella
pneumoniae (7.14%), Pseudomonas aeruginosa
(6.12%), and Streptococcus agalactiae (6.12%) as
the main microorganisms that infected DFU
patients.

Table 2 presents the characteristics of DFU
patients based on the Wagner grade of their ulcers.
The average age of patients with Wagner grade 2
ulcers was the highest (57.79 % 8.33 years). The
median of both duration of DM and DFU showed
no significant difference in number between
Wagner grades. The average length of hospital
stay was higher in patients with severe ulcers
without gangrene. On the other hand, patients with
gangrene in their feet had shorter hospital stay
durations than patients with Wagner grade 3
ulcers. The lower the Wagner grade of the ulcer,
the higher the Mean of RBG. Furthermore, the
higher the Wagner grade of the ulcer, the higher
the Mean of HbAlc, except for Wagner grade 2.
The highest percentage of sepsis (80.49%) and the
average leukocyte levels were found in gangrenous
feet (22.60 + 11.95 x 10%L), confirming that the
infection was severe in that grade of ulcer. Anemia
was also more predominant and severe in the
higher Wagner grade of ulcers (Table 2).

Table 3 shows that 72.29%, 30.73%, and
17.88% of DFU patients had daily foot ulcer
treatment, debridement, and necrotomy,
respectively. Those treatments were most frequent
in ulcers of Wagner grade 3. A total of 57 patients
(14.11%) underwent amputation while
hospitalized.

Table 1

Demographic and Clinical Characteristics

Characteristics Total %
Age (Years) 57.00 £9.83
2145 48  12.09
46 — 65 285  71.79
> 65 64 16.12
Gender
Male 188  47.36
Female 209 52.64
Occupation
Public Officer 9% 24.18
Salaryman 140 35.26
Entrepreneur 9 2.27
Housewife 110 27.71
Retired 9 2.27
Others 23 5.79
No Occupation 5 1.26
No Data 5 1.26
Hospital Stay (Days) 6.75 £ 5.60
Duration of DM (Years) 5 (0-48)
Newly diagnosed 42  10.33
<10 201  50.88
>10 118  29.72
No Data 36 9.07
History of Insulin Admission 50 12.59
Duration of DFU Before 4
Hospital Admission (Week) (0.10-260.00)
<4 159  40.05
4-52 150 37.78
> 52 12 3.02
No Data 76 19.14
History of Foot Ulceration 55 13.85
Previous Amputation 50 12.59
Impaired Renal Function
(egBFR < 60 mL/minutes/ 1,73 249  62.72
m°?)
eGFR (mL/minutes/1,73 m?) 51.41 +40.78
Serum Creatinine (mg/dL) 1.50
(0.32-25.00)
Retinopathy 9 2.27
Macro-vascular Disease 77 1940
Hypertension 108  27.20
Systole (mmHg) 120.78 £ 25.78
Diastole (mmHg) 7250 +13.44
Sepsis 271  68.26
Encephalopathy 73 18.39
Sepsis 63 86.30*
Hepatic 3 4.11*
Metabolic 2 2.74*
Uremic 2 2.74%*
Others 3  4.11*

(Continued)
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Table 1
Continued
Characteristics Total %
Respiratory Disease 128  32.24
MODS 38 9.57
RBG (mg/dL) 251.83 +158.15
<70 12 3.02
70 - 200 171 43.07
>200 214 5391
HbA1C (%) 9.78 £2.83
Serum Albumin (mg/dL) 2.63 £ 0.60

Serum Albumin < 3.4 mg/dL 356  89.67

Anemia

(Hemoglobin < 11 g/dL) 282 71.03

Hemoglobin (mg/dL) 9.70 £2.25

Leukocytes (n x 109/L) 20.68 +11.12
<4 4 1.01
4-104 52 13.1
>10.4 341  85.89

CRP (mg/L) 142.82

(0.70-471.73)
Platelets (n x 10%/L) 418.74 £192.19

Total 397 100.00

Data are presented as follows: Mean + SD or Median
(Min-Max), eGFR — estimated glomerular filtration rate,
MODS — Multiple Organ Dysfunction Syndrome, RBG
— Random Blood Glucose, HbAlc - glycated
hemoglobin, CRP — C-Reaction Protein.

*Percentage of Total Encephalopathy

7,56% _ 6,30%
6,80%

25,19%

m Wagner | (25)
m Wagner I11 (100) = Wagner IV (137)

Wagner V (27) No data (30)
Figure 1. Wagner Severity Grade of Ulcer

s Wagner 11 (78)

There were 21 major amputations (above and
below the knee), 35 minor amputations (digiti
site), and one unknown site amputation. Patients
with ulcers of Wagner grade 1 received no
amputation. A major (above-knee) amputation was

performed on a patient with a Wagner grade 2
ulcer that progressed to grade 4. Moreover, only
17.54% of amputations were performed on
patients who were admitted to the hospital with a
non-gangrenous foot; the remainder (82.36%)
were performed on patients with gangrenous feet
(Table 3).

In our hospital, 19.57% of T2DM patients
with foot ulcers died between 2016-2018.
Moreover, the mortality rate of DFU patients
overall was 40.93%. Septic shock was the major
cause of death (67.62%), followed by
cardiovascular events (13.81%), respiratory failure
(10.48%), cerebrovascular events (2.86%),
multiorgan failure (0.95%), and hypovolemic
shock (0.48%); moreover, 5.24% of patients’
causes of death are unrecorded.

DISCUSSION

The prevalence of foot ulcers among T2DM
hospitalized patients in the hospital under
investigation was 9%; in terms of other tertiary
hospitals, this figure was lower in Semarang (4%)
(T. G. D. Pemayun & Naibaho, 2017) and higher
in Makassar (12%) (Yusuf et al., 2016). Length of
hospital stay in our study was 6.75 days on
average, which is somewhat shorter than in other
studies (T. G. D. Pemayun & Naibaho, 2017;
Rigato et al., 2018). Our population was
characterized by either early death or discharge
from the hospital due to a good prognosis,
resulting in relatively short durations of
hospitalization. Hospital stay duration could be
predicted by the Wagner severity grade of the
ulcers, as was determined in a previous study
(Tabur et al., 2015). The results in Table 2 indicate
that more severe DFU without gangrene resulted
in more extended hospital stays. Moreover, and
surprisingly, gangrene patients had shorter
durations of hospital stay than those with Wagner
grade 3 ulcers; however, this was due to severe
prognosis leading to early in-hospital mortality.

Our study reported that elderly patients
dominated the population, with 71.79% aged
between 45-65, while 16.12% were above 65
years old. Moreover, previous research Al-
Rubeaan et al (2015) has found that older patients
were at higher risk than younger ones for more
complications, including DFU, which explains the
older study population in our research. The
percentage of females (52.64%) was slightly
higher than males (47.36%). Only 16.12% of the
patients were classified as being in retirement or
old age (> 65 years old), with an average age of 57
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+ 9.83 years. This might explain the roughly equal
gender distribution, as both females and males
were still in their productive years (T. G. D.
Pemayun & Naibaho, 2017). High levels of RBG
and HbA1C on average confirmed uncontrolled

200
< 160
£ 120
2
5801 50 4 g
40 16 16
0
S & Koo 8 >
S OE SRR R
S @0,0‘5 &(\Q
< Qo"‘:’\

DM. Moreover, T2DM patients with intensive
control of blood glucose had better sensory nerve
function and reduced risk of amputation (Hasan et
al., 2016).
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The Precipiting Factors
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Figure 2. Precipitating Factors of DFU.

Table 2
Characteristics of DFU Patients based on Wagner Grade
Wagner Grade
Characteristics 1 2 3 4-5
n % n % n % n %
Mean Age (Years) 55.64 +10.94 57.79+8.33 55.68 +9.33  57.36 £ 10.66
Duration of DM (Years)
Newly diagnosed 7 28.00 7 8.97 6 6.00 17 10.36
<10 Years 11 4400 39 50.00 58 58.00 83 50.61
>10 Years 5 2000 24 3077 24 2400 54 32.93
No data 2 8.00 8 1026 12 12.00 10 6.10
Median 2 (0-30) 5 (0-30) 5 (0-25) 5 (0-48)
Duration of DFU (Weeks)
< 4 Weeks 12 4800 28 3590 50 50.00 61 37.20
4 — 52 Weeks 7 2800 28 3590 33 33.00 70 42.68
> 52 Weeks 1 4.00 5 6.41 1 1.00 5 3.05
No data 5 2000 17 21.79 16 16.00 28 17.07
Median 2 (0.1-104.0) 4(0.1-260.0) 3(0.1-78.0) 4(0.2-208.0)
Mean Hospital Length of Stay 6.44 +5.39 6.72 £ 4.44 7.63 £5.38 6.75 +£6.33
(Days)
Mean RBG (mg/dL) 269.12 + 259.95 + 251.35 + 250,24 +
173.15 162.10 165.14 149.81
Mean HbA1C (%) 9.25+2.97 10.72+3.20 8.99 +2.39 9.96 +2.88
Mean Leukocytes (n x 10%/L) 1599 +7.45 18.88+10.59 21.11+10.88 22.60+11.95
Sepsis 10 40.00 40 5128 68 68.00 132 80.49
Anemia 14 56.00 53 67.95 65 65.00 129 78.66
Mean Hemoglobin (g/dL) 10.87 +2.06 10.12+2.33 9.76 £ 2.35 9.26 +2.10
Total 25  6.30 78 19.65 100 25.19 164 4131
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Table 3
Treatment of DFU Patients based on Wagner Grade
Wagner Grade Total
Treatment 1 2 3 4 5 No data Treatment
n % n % n % n % n % n % n %
Daily DFU 15 60.00 64 82.05 85 85.00 96 70.07 15 5555 12 40.00 287 72.29
Treatment
Debridement 6 2400 26 3333 35 3500 46 3358 7 2593 2 6.67 122 30.73
Necrotomy 1 400 11 1410 25 2500 28 2044 5 1852 1 333 71 17.88
Amputation
Above Knee 0O 000 1 128 0O 000 8 584 4 1482 0 000 13 2281*
Below Knee 0O 000 O 000 1 100 4 292 3 1111 0 0.00 8 14.03*
Digiti (Single) 0 000 3 38 1 100 14 1022 2 741 0 0.00 20 35.09*
Digiti 0O 000 O 000 4 400 7 511 3 1111 1 333 15 26.32*
(Multiple)
Unknownsite 0 000 O 000 O 000 1 073 0 000 O 0.0 1 1.75*
Total 0 000 4 513 6 6.00 34 2482 12 4444 1 333 57 1411
Amputation

*Percentage of Total Amputation (n=57)

Anemia and hypoalbuminemia were signs of
chronic diseases and malnutrition that could be
initiated by DFU (Jeyaraman, Berhane, Hamilton,
Chandra, & Falhammar, 2019). The majority of
patients had hypoalbuminemia (89.97%), with an
average level of 2.63 + 0.60 mg/dL. Secondly,
there is a compensatory response impairment to
decreased hemoglobin levels in DM patients; this
leads to reduced oxygen delivery to tissues,
causing poor healing and infection control
(Khanbhai, Loukogeorgakis, Wright, Hurel, &
Richards, 2012). Most of the patients in the current
study had anemia. Moreover, an increased Wagner
grade of ulcers was associated with increased
anemia rate and decreased Hb on average.
Furthermore, amputees (76.36%) and patients who
died (73.81%) were predominantly anemic.

Patients with renal disease who were
undergoing dialysis had a higher risk of
developing ulcers and of amputation (Al-Rubeaan
et al., 2015; Ddria et al., 2016). Furthermore, a
correlation was found between serum creatinine
and the number of microbiological agents growing
in diabetic foot infections (Zubair, Malik, &
Ahmad, 2019). Moreover, the majority (62.72%)
of our DFU patients’ renal function was impaired.
Hypertension and macro-vascular disease (i.e.,
coronary artery disease, cerebrovascular disease,
PVD) were risk factors for DFU, reported in
27.20% and 19.40% of our study patients,
respectively. Therefore patients with DM-related
chronic complications were at risk of foot ulcers
because the same mechanism preceded chronic

DM complications among most of the patients
(Singh, Bali, Singh, & Jaggi, 2014).

Gangrene in the foot and respiratory
complications preceded sepsis at rates of 41.31%
and 32.24%, respectively, in our research (Chen et
al., 2018; Forsyth, 2016). Sepsis developed among
patients with both DFU and respiratory disease
tended to be worse; thus, 2.24% of patients had a
poor prognosis. Diabetic foot sepsis diminished
both the blood supply and the delivery of
antibiotics to the infected site, thus decreasing the
natural healing (Forsyth, 2016).

The median duration of ulcers of Wagner
grades 2, 3, and 4-5 among DFU patients with
DM was five years; this is the same as the median
of DM duration in general, indicating that the
severity of the ulcers was not affected.
Nevertheless,  pre-diabetes  patients  suffer
neuropathy, which is one of the main etiologies of
DFU (Dimova et al., 2017). More than half of
gangrene patients had DFU for more than four
weeks; meanwhile, only 10.36% of gangrene
patients had been newly diagnosed with DM.
Furthermore, 3.02% of the patients had had ulcers
for more than a year. These findings show that foot
ulcers that remain untreated in DM patients (who
tend to have angiopathy and neuropathy
complications) lead to DFU (Boulton, 2019).

Minor trauma was found to be the most
common precipitating factor of DFU (12.59%),
supporting the findings of T. G. D. Pemayun &
Naibaho (2017). It is crucial to immediately seek
medical care for DFU, since it can proceed to
sepsis and end in amputation or death; this is true
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even if the appearance of the patient’s ulcer is
initially mild. A total of 47.86% of patients found
the ulcers in their feet spontaneously at home or in
hospital (Forsyth, 2016). Some of these patients
had risk factors for DFU, such as previous foot
ulcers, previous amputation, impairment of sight,
and poor social circumstances (Boulton, 2019;
Lim, Ng, & Thomas, 2017). Among the 397 DFU
patients in this study, nine patients had retinopathy
that impaired their sight, 55 had previous ulcers,
50 had previous amputations, 64 were above 65
years of age and nine were retired, which
suggested the possibility of being in poor social
circumstances. Impaired renal function tends to
lead to End-Stage Renal Disease (ESRD) if not
treated immediately, while ESRD patients also
have a higher risk of developing DFU. Foot
deformity in one patient was also a risk factor for
ulceration (Boulton, 2019).

Recurrence of ulcers was reported in 13.85%
of patients, similar to the study conducted by
Bondor et al (2016). Our study determined post-
amputation to be one of the predisposing factors of
ulcer recurrence in 15 patients. Unsolved
etiologies of previous healed DFUs were among
the reasons for ulcer recurrence, as well as bad
patient behavior (Armstrong, Boulton, & Bus,
2017).

This research found Escherichia coli to be the
most common microorganism infecting DFU
(20.41%). On the other hand, previous studies in
Indonesia reported Staphylococcus aureus (T.
Pemayun & Naibaho, 2016; Radji, Putri, &
Fauziyah, 2014). Despite this, there was no
significant difference in number between the
microorganisms resulting from the culture, and
Staphylococcus aureus was still one of the main
microorganisms infecting DFU patients. Similar to
our study, Jeyaraman, Berhane, Hamilton,
Chandra, & Falhammar (2019) and T. Pemayun &
Naibaho (2016) reported that Gram-negative
microorganisms were more prevalent than Gram-
positive microorganisms. Gram-positive cocci
(Staphylococcus spp. and Streptococcus spp.) are
mainly colonized short-duration Diabetic Foot
Infections (DFIs), whereas chronic DFIs are
characterized by poly-microbial infections,
including  both  aerobic  (Staphylococcus,
Streptococcus, Enterococcus, Pseudomonas spp)
and anaerobic pathogens. Furthermore, pathogenic
microorganisms were not found in DFIs with poly-
microbial infection reported in 34.69% of the
isolates of this research (Heravi, Zakrzewski,

Vickery, Armstrong, & Hu, 2019; Jneid, Lavigne,
La Scola, & Cassir, 2017).

The amputation rate among patients in the
present study (14%) was comparatively lower than
that in other research in Indonesia, which reported
36% (T. G. D. Pemayun & Naibaho, 2017). In
addition, the amputation rate was higher in cases
of severe DFU (24.82% and 44.44%). Tabur et al
(2015) and Ugwu et al (2019) demonstrated that
the severity of wulcers based on Wagner
classification was useful in predicting amputation.
Daily foot ulcer treatment while hospitalized was
performed for 72% of patients. The remainder
(28%) were either discharged from the hospital
due to good prognosis or died before the ulcer
could be treated. Good prognosis patients would
receive daily foot ulcer treatment after being
discharged from the hospital. Finally, the mortality
rate of DFU in this population was 40.93%, similar
to the findings of the systematic review conducted
by Jupiter, Thorud, Buckley, & Shibuya (2016).

CONCLUSION

The prevalence of DFU among T2DM
patients in the tertiary care hospital under
investigation was relatively high. Most of the
patients had poor glycemic control, a high
Wagner’s grade of ulcer, anemia, sepsis, and renal
complications when admitted to the hospital. DFU
must never be neglected due to its high mortality
rate; early and aggressive treatment is a necessity.
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