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Abstract

Background: Sepsis is a continuous disease which begins with systemic inflammatory response syndrome 
(SIRS), seen in association with a large number of clinical conditions. These include infectious insults that 
produce SIRS, such as pancreatitis, ischemia, multiple traumas and tissue injury, hemorrhagic shock, immune-
mediated organ injury, and the exogenous administration of such putative mediators of the inflammatory 
process as tumor necrosis factor and other cytokines. A frequent complication of SIRS is the development of 
organ system dysfunction, including such well-defined clinical conditions as acute lung injury, shock, renal 
failure, and multiple organ dysfunction syndrome (MODS). Hence, this study was conducted to identify the 
pathogen profile that often causes sepsis.
Methods: A retrospective study was performed to 152 medical records of patients diagnosed as sepsis 
from Internal Medicine Department Dr. Hasan Sadikin General Hospital from January 2013 to December 
2013. The variables observed from the medical records were age, sex, comorbidity, main infection, culture 
sample, type of gram bacteria, resistant bacteria, and antibiotic susceptibility test. After data collection was 
completed, the data were analyzed using computer. The data were presented in percentage.
Results: Sepsis in male was higher than female. Highest comorbid was chronic kidney disease (CKD). The 
main infection was health care acquired pneumonia (HCAP). Highest pathogen that caused sepsis was 
Escherichia coli and highest multidrug-resistant organism (MDRO) was extended spectrum beta-lactamase 
(ESBL) Escherichia coli.
Conclusions: The most common pathogen that causes sepsis is Escherichia coli. [AMJ.2016;3(2):200–5]
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Introduction

The mortality caused by sepsis, particularly 
related to organ dysfunction, remains a 
priority to clinicians worldwide and deserves 
greater public health attention.1 Systemic 
Inflammatory Response Syndrome (SIRS) 
is a syndrome occurring in a patient having 
systemic response symptoms such as fever 
or hypothermia, leukocytosis or leukopenia, 
tachypnea and tachycardia.1

Patients with sepsis are classically 
considered to be patients who have a high risk 
of morbid complications and death. This is in 
a large part owing to the organ dysfunction 
caused by sepsis, and the associated 
complications of organ dysfunction.3 Septic 
patients tend to be high resource consumers 
in hospitals and ICUs, and their presence 

affects the outcomes of those ICUs overall.4 
Estimation from around the world that 
consistently report cases of sepsis costs from 
US$25,000 to $50,000 per episode.4 In some 
instances, bacteria can be resistant to multiple 
drugs; these strains are considered multi-drug 
resistant (MDR).5

Every year, thousands of patients are 
admitted to Dr. Hasan Sadikin General Hospital. 
High percentages of them are admitted 
for episodes such as trauma, respiratory 
infections or gastrointestinal infections. Blood 
culture examination remains as the ‘Gold 
Standard’ for the detection of bacteria and 
fungi.2 Blood cultures are important in defining 
local spectra of pathogens and resistance in 
severe infections. This study was conducted to 
identify bacteria profile of patients with sepsis 
at Dr. Hasan Sadikin General Hospital. 
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Methods

A retrospective study was performed to 
medical records of patients diagnosed as 
sepsis from Internal Medicine Department Dr. 
Hasan Sadikin General Hospital from January 
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Table 1 Distribution of Patients Accordance to Sex, Comorbidity, Diagnosis of Infection, 
  Pathogen Involved and MDRO 

Factors Frequency (n=100) Percentage (%)

Sex Male 84 55.3
Female 68 44.7

Comorbidity Burn Injury 6 3.9
CAD 5 3.3
CKD 30 19.7
DM 17 11.2
GBS 5 3.3
Peritonitis 6 3.9
Pleural Effusion 5 3.3
TB 7 4.6

Main Infection HCAP 34 22.4
HAP 15 9.9
CAP 4 2.6
UTI 33 21.7
Cellulitis 30 19.7
BSI 2 1.3
Perforation 28 18.4
Meningitis 6 3.9

Pathogen Staphylococcus epidermidis 7 4.6
Staphylococcus emolyticus 12 7.9

Staphylococcus hominis 8 5.3
Klebsiella pneumoniae 25 16.4
Pseudomonas aeruginosa 15 9.9
Escherichia coli 32 21.1

MDRO MDR Pseudomonas 16 10.5
ESBL Escherichia 32 21.1
ESBL Klebsiella 17 11.2

Non ESBL Escherichia 6 3.9
Non ESBL Klebsiella 8 5.3
MDR Staphylococcus 22 14.5
Non MDR Staphylococcus 9 5.9

Note: CAD=coronary artery disease, CKD=chronic kidney disease, DM=diabetes mellitus, GBS=Guillain-Barre syndrome, TB=tuberculosis, 
HCAP=health care acquired pneumonia, HAP=hospital acquired pneumonia, CAP=community acquired pneumonia, UTI=urinary tract 
infection, BSI=blood stream infection, MDRO=multi drug resistant organism, MDR=multi drug resistant, ESBL=extended spectrum 
beta-lactamase

2013 to December 2013. The variables 
observed from the medical records were 
age, sex, comorbidity, main infection, culture 
sample, type of gram bacteria, resistant 
bacteria, and antibiotic susceptibility test. 
Descriptive analysis for pathogen pattern 
and resistant MDRO pattern were compiled. 
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After data collection was completed, the data 
were analyzed using computer. The data were 
presented in percentage, with permission 
from the Health Research Ethics Committee 
Faculty of Medicine Universitas Padjadjaran to 
perform the study.

Results

From the 334 medical records, only 152 of them 
consisted of complete variables requested.  
The average of patient age was 43.57 (13.055). 
The minimum age was 15 years old and the 
maximum age was 60 years old.

Distribution of sex, comorbidity, main 
infection, pathogen, and MDRO are presented 
in Table 1.

Based on Table 1, the occurrence of sepsis 
was higher in male (55.3%) compared to female 
(44.7%). The highest comorbidity in this study 
was chronic kidney disease (19.7%), followed 
by diabetes mellitus (11.2%). The highest main 
infection was health care acquired pneumonia 
(HCAP) (22.4%), followed by 21.7% urinary 
tract infection (UTI) and 19.7% cellulite. The 
most common pathogen that caused sepsis 
was Escherichia coli (21.1%) and Klebsiella 

pneumonia (16.4%). Extended spectrum beta-
lactamases (ESBL) Escherichia coli was found 
to be the highest multidrug-resistant organism 
(MDRO) (21.1%). The second most common 
MDRO was MDR Staphylococcus (14.5%), 
followed by ESBL Klebsiella (11.2%).

The resistant MDRO patterns were 
presented in Table 2, Table 3, Table 4 and Table 
5.

The MDR Pseudomonas, ESBL Escherichia 
coli, ESBL Klebsiella pneumonia and MDR 
Staphylococcus were resistant to third 
generation cephalosporin such as Cefotaxime 
and Ceftriaxone. 

The MDR Pseudomonas aeruginosa was 
sensitive to fourth generation cephalosporin 
like cefepime and ceftazidime only four 
MDR Pseudomonas aeruginosa. All MDRO 
pathogens were more susceptible to Amikacin 
antibiotics as presented in Table 4.

All MDRO pathogens were more susceptible 
to Meropenem antibiotics as presented in 
Table 5.

Discussions

The average age of patients from this study 

Table 2 Drug Resistance Profile against 3rd Generation Cephalosporin Antibiotics 

MDRO Resistance Sensitive Not tested Total

MDR Pseudomonas 16 0 0 16
ESBL Escherichia 31 1 0 32
ESBL Klebsiella 17 0 0 17
Non-ESBL Escherichia 1 5 0 6
Non-ESBL Klebsiella 0 8 0 8
MDR Staphylococcus 22 0 0 22
Non MDR Staphylococcus 0 9 0 9

Note: MDRO=multidrug-resistant organism, MDR=multidrug-resistant, ESBL=extended spectrum beta-lactamase

Table 3 Drug Resistance Profile against 4th Generation Cephalosporin Antibiotics

MDRO Resistance Sensitive Not tested Total

MDR Pseudomonas 12 4 0 16
ESBL Escherichia 32 0 0 32
ESBL Klebsiella 17 0 0 17
Non-ESBL  Escherichia 1 5 0 6
Non-ESBL Klebsiella 0 8 0 8
MDR Staphylococcus 22 0 0 22
Non-MDR Staphylococcus 0 9 0 9

Note: MDRO=multidrug-resistant organism, MDR=multidrug-resistant, ESBL=extended spectrum beta-lactamase 
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was 43.57 years old with minimum age 
was 15 years old and maximum age was 60 
years old. The incidence of sepsis increases 
disproportionately in older adults and more 
than half of severe sepsis cases occur in adults 
aged over 50 years old.6 On top of that, more 
than half of patients who develop severe sepsis 
also have at least one chronic health condition. 

Male appears to be at higher risk of 
developing sepsis compared to female.7 The 
fact that the occurrence is higher in male 
compared to female may be explained by a 
combination of differences in chronic disease 
burden, particularly subclinical disease, 
social and environmental factors, and genetic 
predisposing causing difference in the host 
immune response towards infection that 
likely contributes to the observed difference. 
For example, a few healthy female volunteers 
showed a more pronounced pro-inflammatory 
response after endotoxin infusion compared to 
healthy men.8 On top of that, men usually tend 
to be treated by undergoing more invasive 
procedures whereas women frequently tend 
to not undergo invasive procedures.9 The 
role of estrogens and androgens in female 
and male respectively may account for the 

sex differences in sepsis outcomes where low 
levels of estrogen and high levels of androgens 
are more prone to infections.9 

The most common comorbidity that was 
found in these septic patients was CKD (19.7%). 
However, in previous research, it showed that 
trauma or having history of previous surgery 
is the highest comorbid that was found in 
septic patients.10 This may be explained by the 
fact that after a traumatic injury or a previous 
surgery, the body produces a flood of white 
blood cells that can secrete a protein known 
as HMGB1. This protein contributes to septic 
inflammation which can be life-threatening.10

For the main infection in this research, HCAP 
was the highest occurrence (22.4%). However, 
the highest main infection from previous 
research is CAP. This may be explained by the 
observation that patients with HCAP usually 
are from low socioeconomical level. These 
individuals are usually more susceptible to 
infections. Patients with HCAP usually have 
low immune system level due to incomplete 
vaccination or have not had any vaccination 
before.10

Gram-negative organism was shown 
to be the largest pathogen that causes 
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Table 4 Drug Resistance Profile against Amikacin Antibiotics 

MDRO Resistance Sensitive Not tested Total

MDR Pseudomonas 2 14 0 16
ESBL Escherichia 0 32 0 32
ESBL Klebsiella 2 15 0 17
Non-ESBL Escherichia 0 6 0 6
Non-ESBL Klebsiella 0 8 0 8
MDR Staphylococcus 0 0 22 22
Non-MDR Staphylococcus 0 9 0 9

Note: MDRO=multidrug-resistant organism, MDR=multidrug-resistant, ESBL=extended spectrum beta-lactamase 

Table 5 Drug Resistance Profile against Meropenem Antibiotics

MDRO Resistance Sensitive Not tested Total

MDR Pseudomonas 1 15 0 16
ESBL Escherichia 0 32 0 32
ESBL Klebsiella 2 15 0 17
Non-ESBL Escherichia 0 6 0 6
Non ESBL Klebsiella 0 8 0 8
MDR Staphylococcus 20 2 0 22
Non-MDR Staphylococcus 0 9 0 9

Note: MDRO=multi drug resistant organism, MDR=multi drug resistant, ESBL=extended spectrum beta-lactamase 
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sepsis.11 Escherichia coli (21.1%) was the 
highest gram-negative organism followed 
by Klebsiella pneumonia (16.4%) and 
Pseudomonas aeruginosa (9.9%). For gram-
positive organism, the highest pathogen was 
Staphylococcus hemolyticus (7.9%) followed 
by Staphylococcus hominis (5.3%) and 
Staphylococcus epidermidis (4.6%). This is 
because, the gram-positive bacteria cell wall is 
composed of peptidoglycans and has two layers 
only while gram-negative bacteria cell wall is 
more complex as it has an outer membrane, 
a space and a layer of peptidoglycans. On top 
of that, the gram-negative bacteria cell wall 
also contains pore proteins which it can pump 
substance back out of the bacterium if it is 
harmful towards it.5 Hence, that is why gram-
negative bacteria are more likely to cause 
infection towards a person compared to gram-
positive bacteria.5.12

It was discovered that ESBL Escherichia 
coli isthe highest pathogen that causes MDR.  
This may be explained by which acquisition 
of Escherichia coli’s genes that produces 
ESBLs, an enzyme that breaks down antibiotic 
and, hence, prevent them from working.5 
Escherichia coli are also able to change its cell 
wall structure until it prevents antibiotics from 
entering or limiting their activity against the 
cell wall, and the pore protein on its cell wall 
surface can affect most classes of drugs; these 
mechanisms are also seen in Enterobacter 
species.5

Third and fourth generation cephalosporin 
antibiotics are resistant against ESBL 
Escherichia coli while Amikacin and 
Meropenem antibiotics are sensitive against 
ESBL Escherichia coli. Previous research proved 
that Carbapenems are the drugs of choice for 
many infections caused by gam-negative and 
gram-positive bacteria and are found to be the 
most effective antibiotics which are the same 
in this research.13 However, previous research 
showed that low resistance to cephalosporins 
was seen. This may be explained due to 
plasmids harboring several resistance genes 
which are transferred from one bacterium 
to another and have linked such resistance 
pattern to the presence of integrons.13

Amikacin and Meropenem were sensitive 
in this study. Amikacin binds to components 
of bacteria that produce important bacterial 
proteins, blocking protein synthesis which 
eventually leads to stopping further bacterial 
growth.14 Amikacin is used to treat infections 
caused by bacteria that are resistant to 
gentamicin and tobramycin. Amikacin 
treats infections caused by gram-negative 

bacteria such as Pseudomonas species, 
Escherichia coli, Providencia species, Indole-
positive and indole-negative Proteus species, 
Klebsiella-Enterobacter-Serratia species, and 
Acinetobacter. Amikacin is also used in certain 
staphylococcal infections as well.13,14

Meropenem is a broad-spectrum 
antibacterial agent of the carbapenem 
family, indicated as empirical therapy prior 
to the identification of causative organisms, 
or for disease caused by single or multiple 
susceptible bacteria in both adults and children 
with a broad range of serious infections.14 
Meropenem showed greater efficacy than 
ceftazidime or piperacillin/tazobactam in 
febrile neutropenia, and greater efficacy than 
ceftazidime plus amikacin or tobramycin 
in patients with nosocomial pneumonia. 
Meropenem is well-tolerated and has the 
advantage of being suitable for administration 
as an intravenous bolus or infusion. Its low 
propensity for inducing seizures means that 
it is suitable for treating bacterial meningitis 
and is the only carbapenem approved in this 
indication. Thus, meropenem continues to 
be an important option for the empirical 
treatment of serious bacterial infections in 
hospitalized patients.15

There were some limitations of the study. 
Not all of the medical records consisted of the 
variables requested, only 30% of the medical 
records met the requirement. Other limitation 
was the outcomes of the treatment were not 
recorded. Hence, without these data, it is 
hard to know the successful rate of treatment 
towards the patients. As a recommendation, 
end point of septic patient’s treatment should 
be recorded so that we can know the successful 
rate of antibiotic treatment. Moreover, medical 
records should be written completely.

It can be concluded that the most common 
pathogens that cause sepsis are Escherichia 
coli, Klebsiella pneumonia, Pseudomonas 
aeruginosa and Staphylococcus species. Theses 
pathogens are also resistant against antibiotics 
due to their special characteristics.
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