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RESEARCH

PATTERN OF BACTERIA AND ITS ANTIBIOTIC SENSITIVITY IN 
SEPSIS PATIENTS 

(Pola Kuman dan Kepekaan terhadap Antibiotik bagi Pasien Sepsis) 

Wahyuni, Nurahmi, Benny Rusli

ABSTRAK

Sepsis merupakan masalah serius karena berkebahayaan kematian yang tinggi. Penggunaan antibiotik profilaksis telah menjadi 
tata langkah baku untuk penanganan sepsis, tetapi jika pola kuman dan kepekaan antibiotik tidak diketahui, maka akan memperbesar 
kemungkinan resistensi kuman terjadi yang selanjutnya akan menyebabkan peningkatan angka infeksi. Penelitian ini bertujuan 
mengetahui pola kuman dan kepekaannya terhadap antibiotik di pasien sepsis di RS Dr. Wahidin Sudirohusodo Makassar masa waktu 
Januari 2009–Desember 2010. Metode penelitian yang digunakan adalah observational dengan desain potong lintang. Data penelitian 
diambil dari hasil kultur dan kepekaan terhadap antibiotik yang tertulis di rekam medis pasien sepsis di RS Dr. Wahidin Sudirohusodo 
Makassar masa waktu Januari 2009–Desember 2010. Data yang dikumpulkan kemudian dianalisis menggunakan metode statistik 
sebaran kekerapan. Telitian menunjukkan umur pasien sepsis terbanyak adalah di atas 40 tahun. Infeksi lebih banyak disebabkan oleh 
bakteri negatif Gram (90,48%). Urutan kuman terbanyak adalah Alkaligenes faecalis (30,16%), Escherichia coli (12,70%), Acinetobacter 
calcoaceticus (12,70%) dan Staphylococcus aureus (7,94%). Uji kepekaan terhadap 39 jenis antimikroba, terdapat 12 antimikroba yang 
memperlihatkan presentase resistensi yang tinggi (75% ke atas). Antimikroba yang paling peka yaitu Nitrofurantoin (83,33%). Dapat 
disimpulkan bahwa bakteri yang terbanyak ditemukan di sepsis adalah Alkaligenes faecalis, Escherichia coli, Acinetobacter calcoaciticus 
dan Staphylococcus aureus. Antimikroba yang masih peka adalah Nitrofurantoin. Disarankan untuk dilakukan penelitian pola kuman 
dan kepekaan terhadap antibiotik secara berkala.

Kata kunci: Pola kuman, sensitivitas, sepsis

ABSTRACT

Sepsis is a serious health problem because of high a risk of death. The use of prophylactic antibiotics has become standard 
procedure for the treatment of sepsis. Nevertheless, if the pattern of bacteria and antibiotic sensitivity is still not known, resistance 
to other bacteria will increase, leading to increased rates of infections. Therefore, this research aimed to determine the pattern of 
bacteria and their sensitivity to antibiotics in patients with sepsis in Dr. Wahidin Sudirohusodo Hospital, Makassar from January 
2009 to December 2010. The research method used was an observational method with cross-sectional design. First, data were 
collected from the results of their culture and their sensitivity to antibiotics written in the medical records of those patients with 
sepsis in Dr. Wahidin Sudirohusodo Hospital, Makassar from January 2009 to December 2010. Second, the data collected were 
analyzed using statistical methods of frequency distribution. The results show that the sepsis patients were mostly above 40 years. 
Moreover, infections occurred were mostly caused by Gram negative bacteria (90.48%). The most bacteria found in sequence were 
Alkaligenes faecalis (30.16%), Escherichia coli (12.70%), Acinetobacter calcoaceticus (12.70%) and Staphylococcus aureus (7.94%). 
Next, sensitivity test was conducted on 39 kinds of antimicrobials, 12 of which had high resistance percentage (above 75%). Those 
bacteria were mostly sensitive to Nitrofurantoin (83.33%). Thus, it can be concluded that the majority of bacteria found in sepsis are 
Alkaligenes faecalis, Escherichia coli, Staphylococcus aureus, and Acinetobacter calcoaciticus. Those bacteria are still sensitive to 
Nitrofurantoins. Consequently, it is advisable to do research on pattern of bacteria and their sensitivity to antibiotics regularly. 

Key words: Pattern of bacteria, sensitivity, sepsis
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INTRODUCTION

Sepsis is defined as a systemic inflammatory 
response to infections. The inflammatory response 
is a systemic immune response that emerges after 
the local immune response does not successfully 
eliminate microbial antigens.1 Infection is a microbial 
phenomenon characterized by an inflammatory 
response against microorganisms invading into the 
tissue under normal and sterile circumstances.2 Acute 
inflammation is a direct response to the early response 
to the injury-causing agent and the production/release 
of a wide variety of chemical mediators. Although 
types of tissues experiencing lesion are different, 
mediators released are the same.3

Acute inflammation, moreover, can be local 
(confined to the place of injury) or widespread with 
systemic signs and symptoms. Clinical manifestation 
of the systemic infection is referred as Systemic 
Inflammatory Response Syndrome (SIRS).3 Systemic 
inflammatory response syndrome is a systemic response 
to a variety of causes, such as massive trauma, burns, 
pancreatitis, major surgery and infection. Systemic 
inflammatory response syndrome caused by infections 
is known as sepsis.4 The most common etiology of 
sepsis is bacteria (positive culture results), that can be 
derived from Gram negative bacteria, Gram positive 
bacteria or a mixture of both.5

Sepsis, furthermore, is considered as a global 
problem because of its high incidence, mortality and 
cost of care. The incidence of sepsis around the word 
reached to 1.8 million cases/year. The incidence 
of sepsis in the United States in 2000 was 750 000 
cases/year, whereas in Europe 90.4 cases/100,000 
inhabitants/year. Unfortunately, in Indonesia 
the incidence of sepsis still has not had accurate 
data. The incidence of sepsis in some referral 
hospitals ranged from 15 to 37.2%, with a mortality 
rate of 37-80%. The incidence of neonatal sepsis in 
developing countries was various, ranging from 1 
to10 per 100 live births. Mortality ranged from 13% 
to 50%. The high mortality rate was because of late 
handling.5,6

Sepsis, therefore, can be considered as a serious 
problem with a higher risk of death. After the diagnosis 
of sepsis, blood culture must be conducted to determine 
kind of organisms infecting, but an antibiotic must be 
given even before the results of the culture obtained. 
In the beginning, the antibiotic given is determined 
by what bacterium is often found in the infected area. 
Then if the results of the culture have already obtained, 

the antibiotic can be replaced with the most effective 
one for the bacterium causing the infection.7

However, excessive use of antibiotics can lead to 
bacterial resistance to antibiotics. Prospective research 
on newborns at Cipto Mangunkusumo Hospital 
from July 2004 to May 2005 shows clinical signs of 
septicemia, thus, blood cultures are taken. The bacteria 
most commonly found are Acinetobacter calcoaceticus 
(35.7%), Enterobacter sp (7.0%) and Staphylococcus 
sp (6.8%). Most of those bacteria show high levels 
of resistance to antibiotics often used (Ampicillin 
and Gentamicin). They, both Gram negative bacteria 
and Gram positive bacteria, also have a high level of 
resistance to cefalosporin. Meanwhile, A. calcoaceticus 
(61.7%) and Enterobacter sp (45.7%) are sensitive to 
ceftazidime. Gram negative bacteria also show high 
levels of resistance to amikacin, yet Staphylococcus sp 
has a moderate level of resistance. Their resistance to 
carbapenem (meropenem and imipenem) is also various, 
from moderate to low one.8

Similarly, a research on “Neonatal Bacteremia” in 
Dr. Kariadi Hospital in 2004 finds that most bacteria 
causing bacteremia in neonates are Pseudomonas sp 
(21.6%) and Enterobacter sp (12.4%). Those bacteria 
are resistant to ampicillin (97.4%), gentamicin (80.6%), 
and cefotaxime (55.6%).9 Another research on “Risk 
factors, pattern of bacteria and their sensitivity, as 
well as causes of bacteremia in geriatric patients” at 
Dr. Kariadi Hospital, Semarang in 2004 also finds that 
the main causes of bacteremia are Staphylococcus, 
Enterobacter and Pseudomonas. Their antibiotic 
sensitivity is low on penicillin, chloramphenicol, 
cotrimoxazole and various aminoglycoside.10 Like the 
previous ones, a research on “Sepsis in Children” at 
Dr. Cipto Mangunkusumo Hospital in 2010 finds 
that bacteria mostly causing sepsis are Klebsiella 
pneumoniae (24%), Serratia marcescens (14%) and 
Burkholderia cepacia (14%). They are sensitive to 
cefepime and levofloxacin.11

Finally, based on those previous researches, it 
can be concluded that the high rate of mortality is 
associated with the presence of various bacteria in 
sepsis, which is resistant to some antibiotics commonly 
used. Thus, this research aimed to determine patterns 
of bacteria in sepsis and their sensitivity to various 
antibiotics commonly used. Consequently, the results of 
this research are expected to be used as consideration 
for the clinicians in determining antibiotics that must 
be given before getting the results of a sensitivity test 
for the diagnosis of sepsis in Dr. Wahidin Sudirohusodo 
Hospital, Makassar. 
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METHODS

This research was conducted using an observational 
method with a cross-sectional design. Data were 
collected from the results of culture and sensitivity to 
antibiotics written on the medical records of patients 
with sepsis in Dr. Wahidin Sudirohusodo Hospital, 
Makassar from January 2009 to December 2010. 
The research variables were patterns of bacteria and 
their sensitivity to antibiotics. The data collected were 
then analyzed using a statistical method of frequency 
distribution. 

RESULTS AND DISCUSSION

There were 63 patients, consisted of 44 males 
(69.84%) and 19 females (30.16%) with the most age 
range of 40 years above (60.32%). Data obtained were 
presented in Table 1 with the sex ratio of 2:1 (male: 
female). 

Table 1. Characteristics of sepsis patients by sex and age 

Variables n (63) %

Sex
Male
Female 

44
19

69.84
30.16

Age (years old)
≤10 years old
11–40 years old
>40 years old

2
23
38

3.17
36.51
60.31

Table 2. Kinds and number of bacteria causing infections in 
sepsis patients

Variable n(63) %

Gram
Negative (–)
Positive (+)

57
6

90.48
9.52

Table 2 shows that infections in those patients 
with sepsis were mostly caused by Gram negative 
bacteria. This finding was the same as the results of 
the previous prospective research on newborns at 
Cipto Mangunkusumo Hospital from July 2004 to 
May 2005 that shows clinical signs of septicemia, thus, 
blood cultures are taken. The research also finds that 
Gram-negative bacteria have high levels of resistance to 
amikacin.8 In addition, there were 13 kinds of bacteria 
derived from the culture results of those 63 samples. 
Percentage of bacteria causing infections in sepsis 
patients is shown in Figure 1.

Figure1. Percentage of bacteria causing infections in sepsis 
patients.

Table 3. Percentage of antimicrobial sensitivity test results in 
patients with sepsis

No. Name of Antibiotics
Sensitivity (% 

Sensitive) 

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Amikacin 
Amoxicillin 
Ampicillin 
Aztreonam
Bacitracin
Cefazolin
Cefepime
Chloramphenicol
Cefoperazone
Cefotaxime
Cefpirome
Ceftazidime
Cefuroxime
Ceftriaxone
Ciprofloxacin
Clindamycin
Dibekacin
Doxycycline
Erythromycin
Fosfomycin
Gatrifloxacin
Gentamycin
Imipenem
Levofloxacin
Meropenem
Methicillin
Neomycin
Netilmicin
Nitrofurantoin
Norfloxacin
Novobiocin
Ofloxacin
Sulbactam 
Cotrimoxazole 
Sulfametoxazole 
Tetracycline 
Cefadroxil 
Trimethoprim 
Vancomycin

0
4.16

21.62
24.44

8.33
15.69
33.33
40.35
20.83
26.32
42.86
31.03
25.45
23.08
14.29
47.62
36.36
32.73
16.67
44.44
31.58
36.84
53.66
46.34
67.35
41.67
36.59
33.33
83.33
34.15
22.22
35.14
33.33
33.33
29.63
16.22
33.33
30
40
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Figure 1 shows that bacteria mostly causing 
infections in sepsis were Alkaligenes faecalis 
(30.16%), Acinetobacter calcoaceticus (12.70%), 
and Escherichia coli (12.70%). The third bacteria 
mostly causing infections was Klebsiella pneumoniae 
(11.11%). Similarly, a research conducted at Cipto 
Mangunkusumo Hospital (from July 2004 to May 
2005) finds that bacteria mostly causing septicemia 
are A. calcoaceticus.8 Another research on “Pediatric 
Sepsis” at Dr. Cipto Mangunkusumo Hospital in 2010 
also finds that bacteria mostly causing sepsis are 
Klebsiella pneumoniae (24%), Serratia marcescens 
(14%) and Burkholderia cepacia (14%).11 

Table 3 shows the 39 kinds of antimicrobials 
tested, 12 of which showed the high percentage of 
antimicrobial resistance (over 75%). Antimicrobials 
with the high sensitivity were nitrofurantoin (83.33%), 
meropenem (67.35%), and imipenem (53.66%). Based 
on these results, it can be said that nitrofurantoin is 
an appropriate antimicrobial that can be used for the 
treatment of infections in patients with sepsis in Dr. 
Wahidin Sudirohusodo Hospital, Makassar. Unlike this 
research, a research conducted on “Pediatric Sepsis” at 
Dr. Cipto Mangunkusumo Hospital in 2010 found that 
antimicrobials with the high sensitivity were cefepime 
and levofloxacin.11

CONCLUSION AND SUGGESTION

In conclusion, infections in patients with sepsis are 
mostly caused by Gram negative bacteria. Bacteria 
mostly found in sepsis are Alkaligenes faecalis, 
Escherichia coli and Acinetobacter calcoaciticus, and 
then Staphylococcus aureus. Those bacteria are 
still sensitive to antibiotics, such as nitrofurantoin, 
meropenem, and imipenem. Thus, nitrofurantoin is 
the best antimicrobial for treatment of infections in 

patients with sepsis in Dr. Wahidin Sudirohusodo 
Hospital, Makassar. Finally, evaluation of the pattern 
of bacteria and their antibiotic sensitivity should be 
conducted periodically, particularly in sepsis patients in 
order to become a reference for clinicians in conducting 
therapy so that the therapeutic effects are expected to 
be achieved and drug side effects can be avoided.
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