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 ABSTRACT 
 

Background and Aim: Antibiotic resistance has a major contribution to human health. As reported in 2009, Indonesia ranked 
8th out of 27 countries with the highest MDRO rate in the world. To determine the risk factors of infection due to MDROs 
at Dr.M.Djamil General Hospital in sepsis patients, it is necessary to identify the factors that cause MDROs; thus, effective 
prevention and control methods can be planned. 

Materials and Methods: This was a cross-sectional study conducted on 101 patients with 124 isolates diagnosed with sepsis 
who were treated at Dr.M.Djamil General Hospital. The characteristics and factors associated with MDROs in sepsis patients 
were recorded for each subject. Then, a bacterial culture examination was performed with blood culture and other cultures 
depending on the focus of infection. A descriptive analysis was conducted to analyze the frequency distribution of each research 
variable. Bivariate analysis was performed to determine the relationship between each variable and infection due to MDROs in 
sepsis patients, and multivariate logistic regression analysis was performed to find the most dominant variable.  

Results & Conclusion:  History of antibiotic use (P<0.05) and urinary catheter use (P<0.05) had a significant correlation with 
infection due to MDROs, and urinary catheter use and history of antibiotic use were the strongest risk factors associated 
with infection due to MDROs in sepsis patients admitted to Dr.M.Djamil General Hospital. Antibiotics should be used wisely 
and rationally in managing infectious patients, and the use of urinary catheters should be done more selectively for 
inpatients to prevent the development of MDROs as a cause of infection.  
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1. Introduction 

Antibiotic resistance has the greatest impact on 
human health, at least 2 million people are infected by 
antibiotic-resistant bacteria and at least 23.000 
people die each year as a direct result of these 
infections. According to data in 2009, Indonesia 

ranked 8th out of 27 countries with the highest 
multidrug-resistant rate in the world. A study 
conducted at the National General Hospital Dr. Cipto 
Mangunkusumo, University of Indonesia in 2021 
found that the prevalence of community-acquired 
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pneumonia caused by drug-resistant pathogens was 
40.6% with 52 isolates of gram-positive bacteria and 
271 isolates of gram-negative bacteria (1-3).  

Multidrug-resistant (MDR) is a condition in which 
bacteria are resistant to at least one type of antibiotic 
from ≥3 classes of antibiotics. Several things, including 
the inappropriate use of antibiotic doses, missed 
diagnostics, and incorrect causative bacteria can cause 
MDR. Multidrug-resistant organisms (MDROs) are 
microorganisms, especially bacteria that are MDR. 
Some MDROs are Methicillin-resistant Staphylococcus 
aureus (MRSA), Vancomycin-resistance Enterococcus 
(VRE), Extended-Spectrum Beta-Lactamase producers 
(ESBLs), Acinetobacter baumannii, Clostridium 
difficile, and Klebsiella pneumoniae (4, 5). 

The Center for Disease Dynamics, Economics and 
Policy (CDDEP) reported in the "World Antibiotic 
Country Report 2015" that the incidence of infections 
from MDROs, such as MRSA, is rapidly increasing 
worldwide. The burden of antimicrobial resistance in 
low-income countries is several times higher than in 
high-income countries. While there is significant 
research on antibiotic resistance and the impact of 
MDROs in high-income countries, research on the 
causes, determinants, and solutions to MDROs in low- 
and middle-income countries, such as India, is limited 
(6). 

Understanding the pathogenesis and risk factors for 
the occurrence of infections due to MDROs is important 
to plan specific strategies for prevention. The survival 
and composition of the bacterial community depend on 
many factors, including perinatal factors, dietary, age, 
gender, and antibiotic exposure (7-9). Other risk factors 
for MDROs include the elderly population, comorbid 
diseases, the severity of illness, hospital exposure or 
previous treatment history, immunosuppressive 
conditions and/or therapy, nutritional factors, history 
of antibiotic use, and medical device use such as 
endotracheal tubes, urinary catheters, and nasogastric 
tubes (10, 11).  

Sepsis is defined as life-threatening organ 
dysfunction due to dysregulation of the body's 
response to infection. The World Health Organization 
has recently recognized it as a global health priority. 
According to the SSC guideline, broad-spectrum 
antibiotics within the first hour are recommended in 
patients with sepsis and septic shock. However, 
inappropriate antibiotic administration will increase 
antibiotic resistance. In addition, clinicians should also 
consider the possibility of MDROs in sepsis patients 
(12). 

To determine the risk factors of MDROs infection in 
Dr. M. Djamil General Hospital in sepsis patients, as 
mentioned above, it is necessary to identify the most 

frequent factors that cause MDROs; thus, effective 
prevention and control methods can be planned. 
MDROs themselves will increase the burden of 
expenses and also the use of third-line antibiotics and 
increase mortality if not treated properly. 
 

2. Materials and Methods 

This study was done using a cross-sectional method 
conducted at Dr. M. Djamil General Hospital starting 
in August 2022. The population of this study was all 
patients with a diagnosis of sepsis who were admitted 
to the ward of the Department of Internal Medicine 
and other wards treated together with the Division of 
Tropical and Infectious Diseases of Dr. M. Djamil 
General Hospital. The samples of this study were 
subjects from the study population who met the 
inclusion criteria (age > 18 years, agreed as research 
subject) and did not have exclusion criteria (refused to 
be the subject of the study, patients with no 
microorganisms growth in the culture results). 

We collected data such as age, gender, comorbidity, 
and severity of illness assessed based on SOFA score, 
nutritional factors as seen from Body Mass Index (BMI), 
history of antibiotic use, and medical device use. Then 
a bacterial culture test is performed with blood culture 
in addition to the other cultures (sputum, urine, feces, 
or pus) depending on the focus of infection. All culture 
specimens were sent to the Microbiology Laboratory of 
Dr. M. Djamil General Hospital. 

The analysis of this study included descriptive, 
bivariate, and multivariate analysis. Descriptive 
analysis was performed to see the frequency 
distribution of each variable. Numerical data were 
presented in the form of numbers and percentages. 
Bivariate analysis determined the relationship 
between each variable and the number of MDROs in 
sepsis patients. Bivariate analysis was performed 
using the chi-square test. If P-value< 0.05, it was 
considered significant. If the P-value was < 0.25, then 
the variable would be included in the multivariate 
analysis. Multivariate analysis began with a logistic 
regression test to identify indicators that were risk 
factors for mortality. If it is known that the P-value< 
0.05 and the prevalence odd ratio (POR) with the most 
value > 1, it is considered the most dominant factor.  

 

3. Results & Discussion 

In this study, we analyzed the factors associated 
with the incidence of MDROs in sepsis patients 
admitted to Dr. M. Djamil General Hospital, including 
gender, age, comorbidity, SOFA score, infectious 
disease, history of antibiotic use, nutritional status 
(BMI), medical device use, type of bacteria causing 
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sepsis, antibiotic escalation, and initial empirical 
antibiotic administration in 101 patients consisting of 
124 isolates with 83 MDROs isolates. 

There were 101 patients with 124 isolates that met the 
inclusion and exclusion criteria of the study, consisting of 

64 patients with 83 (66.93%) MDRO isolates and 37 
patients with 41 (33.06%) non-MDRO isolates. Among 
the 83 MDRO isolates, we found 54 (65.06%) ESBL 
isolates, 15 (18.07%) CRO isolates, 13 (15.66%) MRSA 
isolates, and 2 (2.40%) VRE isolates. Characteristics of the 
study subjects are shown in Table 1. 

 

Table 1. Characteristics of the study subjects 

Characteristics MDROs 
n=83 (%) 

Age  

18-65 years 52(62.7%) 

> 65 years 31(37.3%) 

Gender  

Male 48 (57.8%) 

Female 35 (42.2%) 

Severity Of Illness (SOFA Score)  

1-6 35 (42.2%) 

7-12 38(45.8%) 

13-18 9(10.8%) 

19-24 1 (1.2%) 

Body Mass Index  

Normal 44 (53%) 

Underweight 24(28.9%) 

Overweight-Obese 15(18.1%) 

History of antibiotic use  

Yes 61 (73.5%) 

No 22 (26.5%) 

Medical devices  

Urine catheter 76 (91.6%) 

Nasogastric tube 70 (84.3%) 

Endotracheal tube 4 (4.8%) 

Mortality in 14 days  

Yes 51 (61.4%) 

No 32 (38.6%) 

Initial empirical antibiotics  

Cefepime + Levofloxacin 37 (44.6%) 

Ceftriaxone + Levofloxacin 7 (8.4%) 

Ceftriaxone 6 (7.2%) 
Meropenem + Levofloxacin 

Ciprofloxacin 
Meropenem + Vancomycin + Metronidazole 

4 (4.8%) 
4 (4.8%) 
3 (3.6%) 

Ceftriaxone + Azithromycin 
Ceftriaxone + Levofloxacin + Metronidazole 

Cefotaxime + Ciprofloxacin 

3 (3.6%) 
3 (3.6%) 
2 (2.4%) 
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Characteristics MDROs 
n=83 (%) 

Cefoperazone sulbactam + Amikacin 2 (2.4%) 

Meropenem + Amikacin 2 (2.4%) 
Cefoperazone 

Ampicillin sulbactam + Levofloxacin 
2 (2.4%) 
2 (2.4%) 

Meropenem 
Ceftazidime + Levofloxacin 

Ceftazidime 

1(1.2%) 
1(1.2%) 
1(1.2%) 

Cefepime + Levofloxacin + Metronidazole 
Ceftriaxone + Metronidazole 

Moxifloxacin + Metronidazole 
Cefoperazone + Levofloxacin 

1(1.2%) 
1(1.2%) 
1(1.2%) 
1(1.2%) 

Diagnosis of infectious disease  

Hospital-acquired pneumonia 45 (54.2%) 

Community-acquired pneumonia 21 (25.3%) 

Urinary tract infection 8 (9.6%) 

Skin and soft tissue infections 5 (6.0%) 

Gastrointestinal infection 3 (1.2%) 

Intra abdominal infection 1 (3.6%) 

Empirical Antibiotic Escalation  
Yes 27 (32.5%) 
No 56 (67.5%) 

Type of bacteria  

Klebsiella pneumoniae 23 (27.7%) 
Escherichia coli 22 (26.5%) 

Staphylococcus aureus 13 (15.7%) 
Acinetoobacter baumannii 11 (13.3%) 

Enterobacter cloacae 6 (7.2 %) 
Enterococcus faecalis 2 (2.4%) 

Staphylococcus haemolyticus 1 (1.2%) 
Pseudomonas aeruginosa 1(1.2%) 

Raoultella planticola 1(1.2%) 
Moraxella sp 1(1.2%) 

Enterococcus aerogenes 1(1.2%) 
Stenotrophomonas maltophilia 1(1.2%) 

 

Most subjects were males with MDRO criteria 
(57.8%) compared to non-MDRO criteria (51.2%). 
There were also more MDRO criteria found in women 
(42.2%). The results of this study are in line with 
research conducted at the Arifin Achmad Regional 
General Hospital, Riau Province, in 2017, which shows 
the characteristics of research subjects with sepsis 
tend to be more common in males (51.85%). 
Theoretically, this is due to the effect of the 5a-
dihydrotestosterone (DHT) hormone, which can 
suppress the number of anti-inflammatory cytokines 
that impact the growth of bacteria. Whereas in 

women, the estrogen hormone has an 
immunoprotective effect on immune function (13). 

Another factor is age, which in this study was more 
prevalent in subjects aged 18-65 years with MDRO 
criteria (62.7%). This study categorized age into two 
groups, 18-65 years old and > 65 years old, because, 
at an older age, the immune system has decreased; 
thus, they are more susceptible to sepsis. This is 
consistent with research conducted at the Arifin 
Achmad Regional General Hospital in Riau Province in 
2017 on sepsis patients in the age group of 17-65 years 
(74.04%) (13).  
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Table 2. The Comorbidities of The Study Subjects 

Comorbid Disease MDROs 
n=89 (%) 

Comorbidity  
Chronic kidney disease 

Type 2 Diabetes Mellitus 
Malignancy 

Stroke 
Hypertension 
Heart failure 

Chronic liver disease 
Chronic lung disease 
Autoimmune disease 

Human Immunodeficiency Virus 

25 (28%) 
17 (19.2%) 
11 (12.4%) 
9 (10.2%) 
8 (8.9%) 
8 (8.9%) 
5 (5.7%) 
4 (4.5%) 
1 (1.1%) 
1 (1.1%) 

 

Comorbid diseases are also one of the factors 
reviewed in this study as a risk factor for MDROs. In 64 
sepsis patients with MDROs isolated, several patients 
had more than 1 comorbid disease (Table 2). There 
were 89 comorbid diseases in this study, with the 
highest number of comorbidities being chronic kidney 
disease, type 2 diabetes mellitus, and malignancy. A 
study at Dr. Moewardi Surakarta Regional General 
Hospital in 2021 which observed the correlation 
between antibiotic resistance and the incidence of 
sepsis and hospital mortality in the population with 
bacterial pneumonia infection, showed that the 
participants had several comorbid diseases in patients 
with MDROSs with the majority were cerebrovascular 
disease (15.8%), uncomplicated diabetes mellitus 
(13.2%), and chronic kidney disease (10.5%) (14). 
Zilberberg et al. in 2014 showed different results; out 
of 311 sepsis patients who died, 41.16% had 
malignancy as a comorbid disease, 29.58% had COPD, 
and 25.40% had diabetes (15). 

Body Mass Index (BMI) in assessing the nutritional 
status of sepsis patients in this study was 53.0% in 
normal BMI status with the MDROs category, 28.9% 
were underweight, and 18.1% were overweight-obese 
with the MDROs category. This result shows that most 
of the subjects have a normal BMI (53.0%). This is 
similar to a study in the Department of Microbiology, 
Magdeburg, Germany, in 2021, which showed that 
most sepsis patients had a normal BMI (64.1%) (16). 

The antibiotic use as initial therapy for sepsis 
patients with MDROs used a combination of 
therapeutic regimens such as Cefepime + Levofloxacin 
(44.6%), Ceftriaxone + Levofloxacin (8.4%), and 
Meropenem + Levofloxacin (4.8%), in addition, single 
empirical therapy was also given to the subjects such 
as the use of Ceftriaxone (7.2%) and Ciprofloxacin 
(4.8%). A review article by Martinez et al. in 2019 
explained that the use of combination therapy using 
two different classes of antibiotics is useful for 
accelerating pathogen clearance and ensuring 
pathogen susceptibility to treatment. However, 
monotherapy is usually used to reduce antibiotic 

pressure, i.e., the incidence of superinfections or the 
emergence of new infections. Studies on the efficacy 
of combination therapy have shown mixed results, 
with some observational studies showing the 
superiority of combination therapy over monotherapy 
in patients with sepsis and septic shock (17).  

In this study, the most common infectious disease 
causing sepsis was Hospital Acquired Pneumonia 
(54.2%) followed by Community Acquired Pneumonia 
(25.3%). Hospital-acquired Acquired Pneumonia is 
diagnosed when pneumonia occurs after the patient 
has been hospitalized for more than 48 hours, while 
Community-Acquired Pneumonia is diagnosed when 
pneumonia is acquired without a previous history of 
hospitalization. 

In sepsis patients with MDRO infection, empirical 
antibiotics with a broad spectrum are needed. In this 
study, sepsis patients with MDROs received antibiotic 
escalation by 32.5%. This may be due to the initial 
empirical antibiotic selection in this study that was 
well enough, thus we did not perform antibiotic 
escalation in patient care. 

In this study, at least 73.5% of subjects with MDROs 
had a history of antibiotic use. This is consistent with 
Nicolo et al. 's study in Milan, Italy, from 2011 to 2015, 
which showed that 76.6% of sepsis patients had at 
least one risk factor for MDROs, one of which was a 
history of antibiotic therapy in the last 90 days (11). 

Various bacteria caused MDROs in our subjects; the 
most common bacteria found were K. pneumonia 
(27.7%), Escherichia coli (26.5%), Staphylococcus 
aureus (15.7%), followed by A. baumannii (13.3%). In 
line with a study in the GICU of DR. Mohammad 
Hoesin Palembang Central General Hospital in 2018, 
the results of bacterial culture showed that the three 
most common types of bacteria were A. baumannii 
(33%), Pseudomonas aeruginosa (24%), and K. 
pneumoniae (11%) (18). 

In this study, the most common type of MDROs was 
ESBL (43.5%), followed by CRO (12.1%), with the most 
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types of specimens found to be sputum specimens, 
with 63 specimens out of a total of 83 MDROs 
specimens (Table 3). 

 

Table 3. MDROs type based on culture specimen 

MDROs type 
Specimen 

Total 
Sputum Urine Blood Pus Feces 

ESBL 29 (46.0%) 12 (60.0%) 5 (19.2%) 5 (41.7%) 3 (100%) 54 (43.5%) 

CRO 11 (17.4%) 1 (5.0%) 2 (7.6%) 1 (8.3%) 0 (0.0%) 15 (12.1%) 

MRSA 4 (6.3%) 0 (0.0%) 8 (30.8%) 1 (8.3%) 0 (0.0%) 13 (10.5%) 

VRE 0 (0.0%) 1 (5.0%) 0 (0%) 1 (8.3%) 0 (0.0%) 2 (1.6%) 

Non MDROs 19 (30.2%) 6 (30.0%) 11 (42.3%) 4 (33.3%) 0 (0.0%) 41 (32.3%) 

Total 63 (100%) 20 (100%) 26 (100%) 12 (100%) 3 (100%) 124 (100%) 

Abbreviation: MDROs = multidrug-resistant microorganisms, ESBL = extended-spectrum beta-lactamase producing 
enterobacteria, CRO = carbapenem resistance organisms, MRSA = methicillin-resistant staphylococcus aureus, VRE = vancomycin 
resistance enterococcus 

 

In this study, it was found that the most types of 
MDROs were ESBL types (43.5%), followed by CRO 
(12.1%), with the majority of specimens coming from 
sputum specimens in a total of 63 sputum specimens, 
26 blood specimens, 20 urine specimens, 12 pus 
specimens, and 3 feces specimens. A total of 124 
isolates were obtained from 101 patients. Out of 101 
patients, 64 patients resulted in 83 MDROs isolates. A 
study in Nanjing Hospital, China, 2020 on MDRO 
patients found that CRAB was the most common type 
of MDRO (820), followed by CRE (710), MRSA (413), 
and CRPA (371). Meanwhile, the specimens with the 
most MDROs were BALF (9.75%) and sputum (3.07%). 
Generally, specimens used to examine lower 
respiratory tract infections are sputum and BALF. Still, 

sputum tends to be easily contaminated by oral 
colonizing bacteria compared to BALF specimens 
which are alveolar surface fluid collected by 
bronchoscopy with less possibility of contamination 
and has sensitivity and specificity in the diagnosis of 
lower respiratory tract infections (19). 

Table 4 showed that there was a statistically 
significant correlation (p = 0.024) between the history 
of antibiotic use and the incidence of MDROs. The use 
of urinary catheters also had a statistically significant 
association (P=0.031) with infection due to MDROs in 
this study. There was no statistically significant 
association between other variables and the incidence 
of MDROs in this study. 

 

Table 4. Characteristics of sepsis patients with MDROs and non-MDRO culture results 

Characteristics 

MDROs criteria 

P MDROs 
n=83 
(%) 

Non MDROs 
n=41(%) 

Age   1.000 

18-65 years 52 (62.7) 26 (63.4)  

>65 years 31 (37.3) 15 (36.6)  

Gender   0.614 

Male 48 (57.8) 21 (51.2)  

Female 35 (42.2) 20 (48.8)  

Severity Of Illness (SOFA Score)   0.932 

1-6 35 (42.2) 18 (43.9)  

7-12 38 (45.8) 17 (41.5)  
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Characteristics 

MDROs criteria 

P MDROs 
n=83 
(%) 

Non MDROs 
n=41(%) 

13-18 9 (10.8) 5 (12.2)  

19-24 1 (1.2) 1 (2.4)  

Body mass index   0.633 

Normal 44 (53.0) 18 (43.9)  

Underweight 24 (28.9) 14 (34.1)  

Overweight-Obese 15 (18.1) 9 (22.0)  
History of antibiotic use 

Yes 
 

61 (73.5) 
 

20 (48.8) 
0.024* 

 
No 22 (26.5) 21 (51.2)  

Medical Devices 
Urine catheter 

Nasogastric tube 
Endotracheal tube 

Thorax tube 

 
76 (91.6) 
70 (84.3) 

4 (4.8) 
0 (0.0) 

 
31 (75.6) 
30 (73.2) 

0 (0.0) 
1 (2.4) 

 
0.031* 
0.215 
0.374 
0.713 

*Significant risk factor at p<0.05 
 

A statistically significant association was found (P= 
0.024) in this study which assessed the association 
between the history of antibiotic use and the 
incidence of MDROs. A Korean study using data from 
2004, 2008, and 2012 by Bongyoung et al. 
demonstrated the presence of microbial resistance 
due to an increased history of antibiotic use. An 
increase in A. baumannii resistance to imipenem 
(P=<0.001) correlated with increased carbapenem 
use, as well as E. coli or K. pneumoniae resistance to 
ciprofloxacin (P=0.001) correlated with carbapenem 
use. This supports the idea that increasing antibiotic 
resistance is caused by the increasing use of broad-
spectrum antibiotics and antibiotics against MDR 
pathogens (20). In addition, the development of 
bacterial resistance to antibiotics is affected by the 
rapid evolution of the bacterial genome under 
selective antibiotic pressure and by selective pressure 
from the environment. Selective pressure from the 
continuous and routine use of antibiotics is the initial 
condition for increasing multi-resistant strains (21). 

The use of urinary catheters significantly correlates 
(P=0.031) with infection due to MDROs in this study. A 
2015 study by Nicolo et al. in Milan, Italy, showed a 
significant association between urinary catheter use 
and the incidence of MDROS with a P-value of 0.006. 
In addition, Nicolo et al. also studied other risk factors 
associated with ESBL + bacteria (P=0.008), one of 
which was the use of invasive devices that remain in 
the patient's body, such as urinary catheters, 
nasogastric tubes, and gastrotomy tubes (11). A study 
at Soetomo Surabaya General Hospital 2008 showed 

that patients with catheters were at risk of ESBL-
producing E. coli and K. pneumoniae bacteria. This is 
because urinary catheters can cause germs to form 
ESBLs that are resistant to antibiotics (22). Urinary 
catheter use can cause bacterial colonization and 
produce biofilms that are persistent, recurrent, 
resistant to antibiotics, and can increase mortality. 
Moreover, inserting urinary catheters can cause 
urethral injury, which will be the site for bacterial 
adhesion, leading to the incidence of MDROs due to 
antibiotic resistance (23). 

The fact that there was no statistically significant 
correlation between other variables and the incidence 
of MDROs in this study was caused by the different 
sensitivity patterns of the causative bacteria 
compared to other studies. In this study, the most 
common bacteria found in all specimens were K. 
pneumoniae, E. coli, and Staphylococcus aureus. In 
contrast, the specimens in this study were 
predominantly from sputum, blood, and urine.  
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Table 5. Logistic regression analysis (OR) of sepsis patients due to MDROs 

Characteristics 

MDROs criteria Unadjusted OR Adjusted OR 

MDROs 
n=83 
(%) 

Non 
MDROs 

n=41 
(%) 

OR 95% CI p OR 95% CI p 

Age 
18 – 65 years 

> 65 years 

 
52 (62.7) 
31 (37.3) 

 
26 (63.4) 
15 (36.6) 

1.033 
 
 

0.476-2.244 
 
 

1.000 
 
 

1.233 
 
 

0.423-3.592 
 
 

0.702 
 
 

Gender 
Male 

Female 

 
48 (57.8) 
35 (42.2) 

 
21 (51.2) 
20 (48.8) 

1.306 
 
 

0.616-2.769 
 
 

0.614 
 
 

1.300 
 
 

0.455-3.741 
 
 

0.624 
 
 

Severity Of Illness (SOFA 
Score) 
1 - 6 

7 – 12 
13 – 18 
19 – 24 

 
 

35 (42.2) 
38 (45.8) 
9 (10.8) 
1 (1.2) 

 
 

18 (43.9) 
17 (41.5) 
5 (12.2) 
1 (2.4) 

 
 
 

1.150 
0.926 
0.514 

 
 
 

0.513-2.575 
0.270-3.174 
0.030-8.710 

 
 

0.932 
 
 
 

 
 
 

0.705 
0.973 
0.570 

 
 
 

0.217-2.289 
0.159-5.959 

0.016-20.402 

 
 

0.937 
0.561 
0.976 
0.758 

Body mass index 
Normal 

Underweight 
Overweight-Obese 

 
44 (53.0) 
24 (28.9) 
15 (18.1) 

 
18 (43.9) 
14 (34.1) 
9 (22.0) 

 
 

0.701 
0.682 

 
 

0.298-1.653 
0.253-1.838 

 
0.633 

 
 

 
 

0.651 
0.459 

 
 

0.221-1.919 
0.126-1.675 

 
0.470 
0.437 
0.239 

History of antibiotic use 
Yes 
No 

 
61 (73.5) 
22 (26.5) 

 
21 (51.2) 
20 (48.8) 

2.641 
 
 

1.207-5.776 
 
 

0.024 
 
 

3.016 
 
 

1.038-8.759 
 
 

0.042* 
 
 

Medical Devices 
Urine catheter 

Nasogastric tube 
Endotracheal tube 

Thorax tube 

 
76 (91.6) 
70 (84.3) 

4 (4.8) 
0 (0.0) 

 
31 (75.6) 
30 (73.2) 

0 (0.0) 
1 (2.4) 

 
3.502 
1.974 
N/A 
N/A 

 
1.233-10.032 
0.795-4.904 

N/A 
N/A 

 
0.031 
0.215 
0.374 
0.718 

 
74.762 
0.097 
N/A 
N/A 

 
2.086-2680.05 

0.002-1.682 
N/A 
N/A 

 
0.018* 
0.097 

 
 

Comorbidity 
Chronic kidney disease 

Type 2 Diabetes mellitus 
Malignancy 

Stroke 
Hypertension 
Heart failure 

Chronic liver disease 
Chronic lung disease 
Autoimmune disease 

HIV 

(n=89) 
25 
17 
11 
9 
8 
8 
5 
4 
1 
1 

 
13 
10 
10 
3 
2 
8 
4 
1 
0 
0 

 
0.928 
0.798 
0.474 
1.541 
2.080 
0.440 
0.593 
2.025 
N/A 
N/A 

 
0.414-2.082 
0.328-1.945 
0.182-1.230 
0.394-6.026 

0.421-10.272 
0.152-1.273 
0.150-2.338 

0.219-18.724 
N/A 
N/A 

 
1.000 
0.791 
0.193 
0.763 
0.572 
0.203 
0.700 
0.882 
1.000 
1.000 

 
N/A 

0.302 
0.419 
0.561 
0.280 
0.677 
0.573 
0.161 
N/A 
N/A 

 
N/A 

0.030-3.015 
0.114-1.539 
0.092-3.404 
0.075-1.047 
0.089-5.121 
0.102-3.231 
0.003-7.467 

N/A 
N/A 

 
 

0.308 
0.190 
0.530 
0.058 
0.705 
0.528 
0.351 

 

Abbreviation: MDROs = multidrug-resistant organisms, OR = odd ratio, HIV = human immunodeficiency virus, N/A = not 
available. *Significant risk factor at P<0.05 

 

None of the comorbid diseases were significantly 
correlated with the incidence of infection due to 
MDROs in sepsis patients (Table 5). A study at Dr. 
Moewardi Surakarta Hospital showed similar results: 
no statistically significant relationship was found 
between gender, age, and comorbid diseases, 
including CHF, COPD, Diabetes Mellitus, and AIDS (14).  

Among the risk factors for MDROs in sepsis patients 
at Dr. M. Djamil General Hospital, using urinary 
catheters with OR = 74.76 (2.086-2680.05) was the 
strongest risk factor associated with infection due to 
MDROs in sepsis patients. Another strong risk factor 
for MDROs was the history of antibiotic use with an 
OR=3.016 (1.038-8.759), as shown in Table 5. 

Urinary catheter use was the strongest risk factor 
associated with infection due to MDROs in sepsis 

patients with OR=74.76 (2.086-2680.05). In line with 
the study by Nicolo et al. in 2014 in Milan, urinary 
catheters are a risk factor that has a strong impact on 
the occurrence of infections due to MDROs with an OR 
= 1.9 (0.9-3.9) (24). Another study at the Royal London 
Hospital, UK, in 2017 showed that using urinary 
catheters increased the risk of severe sepsis with an 
OR of 3.94 (1.70-9.11) (25). 

Another strong risk factor for MDROs is a history of 
antibiotic use with an OR of 3.016 (1.038-8.759). In 
2016, a study conducted at Aichi Medical University 
Hospital, Japan discussing the prevalence and risk 
factors for ESBL infection which showed the results of 
a history of antibiotic use with aminoglycosides with 
an OR of 5.17 (0.14-1.43), oxazolidinone OR = 25, 5 
(0.23-3.39), tetracycline OR=26.80 (1.27-2.03), 
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fluoroquinolone OR=5.59 (0.33-1.40), second-
generation cephalosporin OR=2.98 (0.18-0.89) and 
fourth generation OR54.73 (1.70-2.32) are strong risk 
factors for colonization and infection with ESBL-
producing Enterobacteriaceae (26). In 2021, a study by 
Tianjin Medical University, China, which discussed the 
risk factors for MDROs in patients with diabetic foot 
ulcer infection, showed that the history of antibiotic 
use had a strong effect on infection due to MDROs 
with an OR value of 1.17 (0.63-2.20) (27). 
 

4. Conclusion 

It was concluded that the history of antibiotic use and 
the use of urinary catheters were the strongest factors 
affecting infection due to MDROs. The suggestion in this 
study is that antibiotics should be used wisely and 
rationally in the management of infectious patients. 
The use of urinary catheters should be done more 
selectively for inpatients to prevent the development of 
MDROs as a cause of infection, and further studies 
should be continued with a wider population of 
infectious patients, to analyze the factors that influence 
infection in various types of MDROs (ESBL, CRO, MRSA, 
VRE). 
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