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ABSTRACT 

 

Multidrug-resistant organisms (MDROs) is a condition where bacteria are resistant to at least 1 type of antibiotic 

from ≥3 classes of antibiotics. Bacteria are one of the causes of infection. If the treatment of infection is not 

optimal, it can cause patients to experience a more severe condition, that is sepsis. Sepsis is the leading cause of 

death from infection. This study aimed to determine the association between Multidrug-Resistant Organisms 

(MDROs) and mortality in sepsis patients.This study is an analytical study with a cross-sectional design using 

secondary data sourced from medical record data of hospitalized sepsis patients in the internal medicine section of 

RSUP Dr. M. Djamil Padang in 2022. The sampling technique was total sampling. The number of samples that 

met the criteria was 99 samples. Data analysis used a chi-square test. The results of this study showed that sepsis 

patients were dominated by female (55.6%), aged ≥60 years (55.6%), with the most common source of infection 

being the respiratory system (83.8%), and the use of the most used medical device was NGT (90.9%), the 

outcome of death in sepsis patients was 53 patients (53.5%). Multidrug-resistant organisms (MDROs) bacteria 

that cause the most sepsis patients are ESBL-producing Klebsiella pneumoniae as many as 29 isolates (39.2%) 

with the most specimen collection is sputum, which is 40 specimens (54.1%). Multidrug-resistant organisms 

(MDROs) bacteria in sepsis patients with the highest death outcome were ESBL-producing Escherichia coli with 

16 isolates (21.6%). The results of the Chi-square test of multidrug-resistant organisms (MDROs) bacteria with 

sepsis patient mortality in this study obtained a value of p=0.743. This study concludes that there is no significant 

association between multidrug-resistant organisms (MDROs) and mortality in sepsis patient 
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INTRODUCTION 

Infection is a condition where the entry of pathogenic 

microorganisms, such as viruses, bacteria, fungi, and 

parasites, into the body can cause illness. One of the 

treatments for someone with an infection is the 

administration of antimicrobial agents, such as antibiotics. 

Antibiotics are treatments used for infections caused by 

bacteria. Giving antibiotics that are not by the dose and 

duration of administration can cause antibiotics to be 

inadequate to overcome pathogenic bacteria. This can occur 

because bacteria begin to be resistant to antibiotics.
1
  

Multidrug-resistant organisms (MDROs) is a condition 

where microorganisms, generally bacteria, are resistant to at 

least one type of antibiotic from three or more classes of 

antibiotics.
2
 Based on data from the World Health 

Organization (WHO) in the Antimicrobial Resistance: 

Global Report on Surveillance, Southeast Asia has the 

highest number of antibiotic resistance cases in the world, 

especially infections caused by methicillin-resistant 

Staphylococcus aureus.
3
 Based on data from a national 

survey of antimicrobial resistance conducted by the Ministry 

of Health in 2016, the prevalence of multidrug-resistant 

organisms (MDROs) of ESBL-producing Escherichia coli 

and Klebsiella pneumoniae bacteria was 50-82%.
1
 Based on 

the data obtained in the Antibiogram of Dr. M. Djamil 

Padang Hospital in 2022, it was found that the most 

MDROs in hospitalized patients were ESBL-producing 

Klebsiella pneumoniae by 10.8% and ESBL-producing 

E.coli by 10.3%.
4
  Infections caused by antibiotic-resistant 

bacteria can cause treatment to be not optimal and can lead 

to sepsis.
5
 

Sepsis is the leading cause of death from infection if 

not immediately recognized and treated.
6
 In 2017, sepsis 

cases reached 48.9 million cases with a total mortality of 11 

million worldwide.
7
 Research conducted at Dr. M. Djamil 

Padang Hospital in 2020-2021 found that the mortality rate 

of sepsis patients was 26.2%.
8
 Sepsis is one of 

the important health problems to be considered because of 
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the relatively high mortality rate in the world. Based on this 

description, researchers are interested in finding out whether 

there is a relationship between multidrug-resistant 

organisms (MDROs) and mortality in sepsis patients. This 

study aims to determine the relationship between multidrug-

resistant organisms (MDROs) and mortality in sepsis 

patients. 

 

RESEARCH METHODS 
This study is an analytic study using a cross-sectional 

study design. This research was conducted at the 
Medical Record Installation of Dr. M. Djamil Padang 
Hospital in January 2024. The population in this study were 

all adults patients diagnosed with sepsis who were treated in 
the Internal Medicine of Dr. M. Djamil Padang. The sample 
of this study used medical record data of adult patients 

diagnosed with sepsis who were treated in the Internal 
Medicine section of Dr. M. Djamil Padang Hospital in the 

period August 2022-December 2022. The sampling 

technique used total sampling, which is a sampling 
technique as a whole from a population that meets the 
inclusion criteria of the study. The inclusion criteria of this 

study were all patients admitted to the Internal Medicine 
section of Dr. M. Djamil Padang Hospital with a diagnosis 

of sepsis in the period August 2022-December 2022, 
patients aged ≥ 18 years, patients who had data on bacterial 
culture results, and patients who had antibiotic sensitivity 
test data. Exclusion criteria in this study were incomplete 

data in accordance with the research variables and patients 
who refused to do bacterial culture. In this study, 99 patients 
with 112 isolates who met the inclusion criteria were 

obtained. All samples were included as a source of 
research data.  

The data that has been collected will be processed and 

analyzed using Microsoft Excel and SPSS using the Chi-
square test. This research has passed the ethical review with 

letter number DP.04.03/D.XVI.XI/621/2023. 
 

RESULTS 
  The number of samples that met the inclusion criteria 

was 99 patients with 112 isolates because some patients had 
more than 1 type of bacteria. 

 
 

 
           Table 1. Characteristics of Sepsis Patiens 

Characteristics Frequency (n=99) Percentage % 

Gender   

Male 44 44.4 

Female 55 55.6 

Age Group   

18-40 years 10 10.1 

>40- 60 years 34 34.3 

>60 years 55 55.6 

Focus of infection   

Respiratory System 83 83.8 

Skin and Soft Tissue 7 7.1 

Digestive System 2 2.0 

Urinary System 7 7.1 

Use of Medical Device   

NGT 90 90.9 

Urine Catheter 88 88.9 

Mechanical Ventilator 21 21.2 

 
Table 1 shows that sepsis patients are dominated by female (55.6%), elderly patients (>60 years) (55.6%), the most common 
source of infection in the respiratory system (83.8%) and the most use of medical devices is NGT (90.9%). 
 
 
Table 2. Frequency Distribution of Sepsis Patient Mortality 

Mortality of Sepsis Patients Frequency (n=99) Percentage % 

Passed-away 53 53.5 

Survived 46 46.5 

Total 99 100 

 
Table 2 shows that there were 53 cases (53.5%) of passed-away sepsis patients within 14 days of treatment in the internal 
medicine department of Dr. M. Djamil Padang Hospital in 2022. 
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Table 3. Frequency Distribution of Bacterial Isolates of Multidrug-Resistant Organisms (MDROs) in Sepsis Patients 

Causative 

Microorganisms 

Specimen (n=74) Total  

(%) Blood  

(%) 

Sputum 

(%) 

Pus 

 (%) 

Urin 

(%) 

Feces 

(%) 

ESBL-Producing 

Escherichia coli 

0 (0.0) 11(14.9) 2 (2.7) 9(12.2) 2(2.7) 24(32.4) 

ESBL-Producing 

Klebsiella pneumoniae  

1 (1.4) 20(27.0) 3 (4.1) 5 (6.8) 0 (0.0) 29(39.2) 

Carbapenemase-Producing 

Escherichia coli  

0 (0.0) 0 (0.0) 0 (0.0) 1 (1.4) 0 (0.0) 1 (1.4) 

Carbapenemase-Producing 

Klebsiella pneumoniae  

0 (0.0) 3 (4.1) 1 (1.4) 0 (0.0) 1 (1.4) 5 (6.8) 

MRSA 8 (10.8) 6 (8.1) 1 (1.4) 0 (0.0) 0 (0.0) 15(20.3) 

Total 9 (12.2) 40(54.1) 7 (9.5) 15(20.3) 3 (4.1) 74 (100) 

 
Table 3 shows that the most causative MDROs bacteria in sepsis patients were ESBL-producing Klebsiella pneumoniae 

(39.2%) and the specimen with the most MDROs bacterial isolates was sputum (54.1%). 
 

Table 4. Frequency Distribution of Bacterial Multidrug-Resistant Organisms (MDROs) Causes with Mortality in Sepsis Patients 

Causative Microorganisms Outcome (n=74) 

Total (%) Passed-Away (%) Survived (%) 

ESBL-Producing Escherichia 

coli 

16 (21.6) 8 (10.8) 24 (32.4) 

ESBL-Producing Klebsiella 

pneumoniae 

14 (18.9) 15 (20.3) 29 (39.2) 

Carbapenemase-Producing 

Escherichia coli 

0 (0.0) 1 (1.4) 1 (1.4) 

Carbapenemase-Producing 

Klebsiella pneumoniae 

0 (0.0) 5 (6.8) 5 (6.8) 

 

MRSA 7 (9.5) 8 (10.8) 15 (20.3) 

Total 37 (50.0) 37 (50.0) 74 (100) 

 
Table 4 shows that the MDROs bacteria that caused the most mortality in sepsis patients were ESBL-producing Escherichia 
coli (21.6%). 
 
Table 5. Association Between Multidrug-Resistant Organisms (MDROs) and Mortality in Sepsis Patients 

Multidrug-Resistant 

Organisms (MDROs) 

Outcome (n=112) Total (%) p-value 

Passed-Away (%) Survived (%) 

MDROs 37 (33.0) 37 (33.0) 74 (66.1) 0.743 

Non-MDROs 21 (18.8) 17 (15.2) 38 (33.9) 

Total 58 (51.8) 54 (48.2) 112 (100)  

 
Table 5 shows that there is no significant association between multidrug-resistant organisms (MDROs) and mortality in 
sepsis patients (p>0.05).  
 
DISCUSSION 
Characteristics of Sepsis Patiens 

The results showed that based on gender, sepsis 
patients were mostly dominated by female as many as 55 
patients (55.6%). This is in line with research conducted by 
Suwondo in the ICU of Dr. Kariadi Hospital Semarang, 
which showed that the majority of sepsis patients were 
female as many as 41 patients (53.2%).

9
 There are 

differences in the immune system in male and female. This 
is because the hormone estrogen in female stimulates 
immune activity, while the hormone testosterone in male 
suppresses the immune system.

10
 However, estrogen levels 

may decrease with age. Estrogen levels in female are lower 
after menopause. In elderly female, a decrease in estrogen 
can lead to a decrease in the immune system, which can be 
seen as an increase in inflammation in female with advanced 
age. Therefore, elderly female are more susceptible to 

infections.
11

 
Inpatient sepsis patients were dominated by elderly 

patients, aged >60 years as many as 55 patients (55.6%). 
The oldest patient's age was 91 years and the youngest 
patient's age was 20 years. This is in line with research 
conducted by Wicaksono in a type B private hospital in 
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South Tangerang showing that the majority of patients were 
≥ 60 years old (60%).

12
 As we age, there will be a decline in 

the immune system. The decline in the immune system due 
to age is also known as immunosenescence. There will be 
changes in the immune system such as a decrease and 
dysregulation of the immune system. Immunosenescence 
affects the innate immune system, which consists of 
monocytes, natural killer (NK) cells and dendritic cells, as 
well as the adaptive immune system, which consists of B 
lymphocytes and T lymphocytes. This results in the elderly 
being more at risk of infection.

13,14
 

The results showed that the source of infection most 
experienced by patients was dominated by the respiratory 
system as many as 83 patients (83.8%). This is in line with 
research conducted by Fataya conducted at Dr. M. Djamil 
Padang Hospital in 2020-2021, it was found that the most 
sources of infection came from the lungs as many as 116 
patients (80%).

8
 The respiratory system is the most common 

source of infection. The respiratory system is the entry point 
for the external environment into the body. Several factors 
influence the occurrence of pulmonary infections, such as 
age, lung anatomical abnormalities, decreased and less 
effective mucociliary clearance, and decreased immune 
system.

15–17
 In the elderly there can be a decrease in 

mucociliary clearance, this is due to the slowing of the 
frequency of ciliary movements. Therefore, the elderly are 
susceptible to pulmonary infection.

17
 

The results showed that the most common use of 
medical devices in sepsis patients was the use of NGT as 
many as 90 people (90.2%). This is different from research 
conducted by Suwondo (2015) at Dr. Kariadi Semarang 
General Hospital. The results of this study found that the 
highest use of medical devices in sepsis patients was the use 
of mechanical ventilators, namely 74 people (67.9%). 
The study conducted by Suwondo was conducted on 77 
people and there was no data on the use of medical devices 
in the form of NGT in the study.

9
 NGT (naso gastric tube) is 

a special tube inserted through the nose that is used to 
introduce food, fluids in dysphagia patients. However, NGT 
may increase patient morbidity and mortality.

18
 The use of 

NGT is one of the factors for nosocomial respiratory 
infections. NGT can increase oropharyngeal colonization, 
reflux, and bacterial migration. NGT is one of the causes of 
aspiration pneumonia. The occurrence of respiratory system 
infections in patients using NGT may occur due to vomiting 
and aspiration of gastric contents. The use of NGT may 
increase the incidence of respiratory system infections.

19,20
 

 
Sepsis Patients Mortality 

The results of this study showed that the frequency 
distribution of mortality of inpatient sepsis patients in the 
internal medicine department of Dr. M. Djamil Padang 
Hospital from August 2022 to December 2022 was 53 
patients (53.5%). In this study, of the 53 patients who died 
of sepsis, 30 patients were aged> 60 years and were 
dominated by women as many as 33 patients. This is in 
line with research conducted by Manapa in several hospitals 
in Indonesia from 2003 to 2019, obtained from 1178 
patients, 617 patients died (52.4%).

21
 In 2017, there were an 

estimated 11 million total deaths caused by sepsis 
worldwide, representing 19.7% of all deaths worldwide. A 
total of 5.89 million deaths from sepsis were due to 
infectious infections.

7
 Various factors cause mortality in 

sepsis patients, one of which is age. In the elderly, the body 
will experience a decrease in the immune system, so the 
elderly are more susceptible to infection.

13,14,22
 Another 

factor that affects sepsis mortality is gender. Female have 
the hormone estrogen, which stimulates immune system 
activity. As female age, the estrogen hormone will decrease, 
resulting in a decrease in the immune system in 
female. This can cause elderly female to be more 
susceptible to infection. 

10,11,23
 

 
Multidrug-resistant organisms (MDROs) Bacterial 
Isolates Causing Sepsis Patients 

 Based on the results of the study, the dominant 
multidrug-resistant organisms (MDROs) bacteria that cause 
sepsis are ESBL-producing Klebsiella pneumoniae as many 
as 29 isolates (39.2%), followed by ESBL-producing 
Escherichia coli as many as 24 isolates (32.4%), and MRSA 
as many as 15 isolates (20.3%). This study is in line with the 
data obtained from the antibiogram of Dr. M. Djamil 
Padang Hospital in 2022. In the antibiogram data, it 
was found that the most MDROs in hospitalized patients 
were ESBL-producing Klebsiella pneumoniae at 10.8%.

4
 As 

many as 60-70% of sepsis cases are caused by gram-
negative bacteria. The outer membrane of gram-negative 
bacteria consists of lipopolysaccharide (LPS). LPS 
stimulates the release of proinflammatory mediators that can 
lead to systemic and tissue inflammation.

24
 

Enterobacteriaceae are a common cause of community-
onset infections as well as nosocomial infections and these 
bacteria are generally susceptible to antibiotic resistance.

25
 

Escherichia coli and Klebsiella pneumoniae are the bacteria 
from the Enterobacteriaceae family that cause the 
most infections and the bacteria that cause the most 
antibiotic resistance, that are beta lactamase (ESBL) enzyme 
producers.

26,27
 

The most specimens taken were sputum as many as 40 
specimens (54.1%), followed by urine as many as 15 
specimens (20.3%), blood as many as 9 specimens (12.2%), 
pus as many as 7 specimens (9.5%), and feces as many 
as 3 specimens (4.1%). This is in line with research 
conducted by Wijaksana at Arifin Achmad Riau Hospital, 
where culture specimens with the most bacterial growth 
were sputum as many as 25 specimens (67.57%).

28
 Sputum 

is the most commonly collected specimen compared to other 
specimens. This indicates that many bacteria are found in 
the airway. The high collection of sputum specimens in the 
internal medicine ward can occur due to the use of medical 
devices such as NGT and mechanical ventilator which are 
risk factors for airway infections.

29–31
 

 
Multidrug-resistant organisms (MDROs) Bacteria with 
Sepsis Patient Mortality 

Based on the data obtained from 74 culture 
examinations performed, the most multidrug-resistant 
organisms (MDROs) bacteria that caused the patient to die 
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were ESBL-producing Escherichia coli as many as 16 
isolates (21.6%), followed by ESBL-producing Klebsiella 
pneumoniae as many as 14 isolates (18.9%), and MRSA as 
many as 7 isolates (9.5%). This study is in line with research 
conducted by Sakellariou (2016) in a tertiary hospital in 
Berlin, Germany. In the study, it was stated that the most 
common cause of multidrug-resistant organisms (MDROs) 
in sepsis patients was ESBL-producing Escherichia coli as 
many as 45 (55.6%) and also the cause of most mortality, as 
many as 38 (70.4%).

32
 Gram-negative bacteria are a public 

health problem due to their high resistance to antibiotics.
33

 
The outer membrane of gram-negative bacteria is the cause 
of resistance. Any changes to the outer membrane of gram-
negative bacteria, such as changing hydrophobic properties 
or mutations in porins can make the bacteria resistant. 
Gram-positive bacteria do not have an outer membrane like 
gram-negative bacteria, which is what makes gram-negative 
bacteria more resistant to antibiotics.

34
 Various factors can 

lead to higher mortality caused by gram-negative bacteria, 
such as patient and disease factors, especially in patients 
with older age, nosocomial infections experienced by 
patients, and the severity of the disease suffered by 
patients.

35
 

 
Association Between Multidrug-resistant organisms 
(MDROs) and Mortality in Sepsis Patients 

The results of this study found that there was no 
significant relationship between multidrug-resistant 
organisms (MDROs) and mortality. This can be seen from 
the p value> 0.05 (p=0.743). This is in line with research 
conducted by Al-Sunaidar (2022) conducted in Malaysian 
tertiary hospitals in 2022. The study found that there was no 
significant relationship between multidrug-resistant 
organisms (MDROs) and mortality in sepsis patients 
(p=0.354).

36
 The absence of a significant relationship 

between multidrug-resistant organisms (MDROs) and 
mortality in sepsis patients suggests that other factors 
influence mortality in sepsis patients. Research conducted 
by Velez stated that the source of infection is one of the risk 
factors for mortality in sepsis patients. In this study, it was 
found that infections in the bloodstream and infections in 
the skin / tissue were risk factors for mortality in sepsis. 
Organ dysfunction and also the severity of a person assessed 
using the SOFA score are also risk factors for mortality in 
sepsis patients. In addition, successful antibiotic therapy and 
antibiotic de-escalation are other risk factors for mortality in 
sepsis patients.

37
 Surviving sepsis campaign: international 

guidelines for management of sepsis and septic 
shock 2021, provides recommendations for immediate 
administration of broad-spectrum antibiotic therapy in the 
first 1 hour for sepsis patients. Giving broad-spectrum 
antibiotic therapy in the first 1 hour is one of the most 
effective interventions to reduce mortality in sepsis 
patients.

38
 Other risk factors are low platelet count, elevated 

CRP, elevated serum lactate, elevated d-dimer, elevated 
creatinine, prothrombin time (PT), and decreased albumin. 
Patient comorbidities such as renal, hepatic, metastasized 
malignant tumors, and congestive heart failure are also risk 
factors that increase mortality in sepsis patients.

39–41
 

CONCLUSION 
Based on the research that has been done, it can be 

concluded that most sepsis patients are female, aged >60 
years, with the respiratory system as the most common 
source of infection, and the most used medical device is 
NGT. More than half of the hospitalized sepsis patients 
died. The most common multidrug-resistant organisms 
(MDROs) causing bacteria were ESBL-producing 
Klebsiella pneumoniae with the largest number of 
specimens being sputum. ESBL-producing Escherichia coli 
was the most common multidrug-resistant organisms 
(MDROs) causing mortality in sepsis patients. There was no 
significant relationship between multidrug-resistant 
organisms (MDROs) and mortality in sepsis patients.  
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