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1. Introduction 

Sepsis is a syndrome that is significantly affected 

by both pathogen and host factors.1 Sepsis is initiated 

by the presence of infection, which is defined as the 

entry of a causative organism into human tissue along 

with its reaction to the organism. Bacteria, viruses, 

and fungi are all known microorganisms that can 

cause infection.2 Septic shock is the most serious 

complication of sepsis, characterized by profound 

circulatory and metabolic impairments that can 

enhance mortality.1,3 

Sepsis remains a serious health issue with varying 

incidence in different regions. A total of 48.9 million 

people suffered from sepsis in 2017, of which 11 

million were reported dead from their sepsis.4 The 

occurrence of sepsis is affected by several factors. 

Older age is associated with an increased risk of 

sepsis. This can occur as the body's immune system 

decreases with age.5 Male gender has also been 

reported to be more likely to suffer from sepsis rather 

than female. This may be due to the influence of female 

sex hormones that are reported to affect the immune 

system, which may cause a protective effect in 

females.6 The next factor associated with sepsis is 

nutritional status. Obese individuals are reported to 

be more susceptible to sepsis.7 However, sepsis 
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A B S T R A C T  

Background: Sepsis is a life-threatening organ dysfunction resulting from a 
dysregulated host response to infection. Septic shock is the most dangerous 

complication of sepsis, characterized by abnormalities in the circulatory and 
metabolic systems. This study aimed to determine the characteristics of 

adult sepsis patients admitted to the department of internal medicine of Dr. 
M. Djamil General Hospital, Padang, Indonesia. Methods: This research was 

a descriptive study and used secondary data from medical records. Samples 
in this study were medical record data from the medical record installation 

of Dr. M. Djamil General Hospital, Padang, Indonesia. The inclusion criteria 
were adult patients aged more than 18 years old, diagnosed with sepsis, and 

hospitalized in the department of internal medicine for the period of January 
2020 to December 2021. Results: Most of the sepsis patients were mostly 

aged more than 60 years old (51.7%), female (57.2%), and had normal BMI 
scores (59.3%). The infections mainly originated from the lungs (80%), the 

most common comorbid disease was chronic kidney disease (26.4%), the 
most frequent causing microorganism was Escherichia coli (15.9%), the 

frequent degree of severity was a septic shock (60%), and cefepime was used 
as the initial empirical antibiotic (44.8%). Conclusion: Most sepsis patients 

were adults aged more than 60 years old and females, with the focus on 
infection originating from the lungs, degree of severity in the form of septic 

shock, and the most used initial empirical antibiotic, namely cefepime. 
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patients with a lean nutritional status are said to have 

a lower survival rate compared to obese patients.8 This 

is influenced by the lack of nutritional reserves that 

the patient has, which affects the patient's ability to 

overcome infection.9  

The majority of sepsis is caused by bacterial 

infections. Viral and fungal infections can also be a 

cause of sepsis, but less frequently. The sepsis 

occurrence in acutely ill patients (SOAP) study showed 

Staphylococcus aureus as the most commonly 

identified gram-positive bacteria while Pseudomonas 

sp and Escherichia coli as the most commonly 

identified gram-negative bacteria in sepsis patients.10 

Infection in sepsis can originate from various locations 

in the host's body. Common primary sites of infection 

are the respiratory system, digestive system, and 

genitourinary system. Sepsis can be community-

acquired and can also be acquired as a result of 

hospitalization (hospital-acquired). Cases of sepsis 

resulting from hospitalization can occur up to about 

80% in the community.10  

Clinical criteria for diagnosing sepsis are obtained 

from the sequential organ failure assessment (SOFA) 

score, which allows the identification of organ 

dysfunction. The occurrence of two or more criteria on 

the SOFA score, along with the presence of infection, 

is a diagnostic feature of sepsis in adult patients.11 

Screening for signs and symptoms of sepsis is crucial 

for early identification. Appropriate intervention can 

significantly reduce patient mortality. The focus of 

treatment in sepsis patients involves prompt 

intervention, eradicating the source of infection, 

restoring tissue perfusion, and repairing damaged 

organs. Eradicating the cause of infection is carried 

out by providing adequate antimicrobial therapy early 

on.10 This study aimed to determine the 

characteristics of adult sepsis patients admitted to the 

department of internal medicine, Dr. M. Djamil 

General Hospital, Padang, Indonesia. 

 

2. Methods 

This research was a descriptive study and used 

secondary data from medical records. The medical 

records were collected from November to December 

2022. Samples in this study were medical record data 

from the medical record installation of Dr. M. Djamil 

General Hospital, Padang, Indonesia.  Data were 

collected using total sampling, where the sample 

included the entire population that met inclusion 

criteria. The inclusion criteria were adult patients aged 

more than 18 years old, diagnosed with sepsis, and 

hospitalized in the department of internal medicine for 

the period of January 2020 to December 2021. This 

study has received approval from the ethical 

committee, Faculty of Medicine, Universitas Andalas. 

Obtained data were analyzed using the Microsoft Excel 

program, then presented in narrative paragraphs and 

tables.  

 

3. Results 

A total of 145 samples were included in this study, 

with details of 113 cases found in 2020 and as many 

as 32 cases found in 2021. The characteristics of adult 

sepsis patients admitted to the department of internal 

medicine of Dr. M. Djamil General Hospital, Padang, 

Indonesia, in 2020-2021 are shown in Table 1. Table 

1 shows that most of the patients were aged more than 

60 years old (51.7%), female (57.2%), and had BMI 

scores around 18.5-25.0 (59.3%). Based on the focus 

of infection, 80% of patients had a focus of infection 

originating from the lungs, and based on the degree of 

severity, 60% of patients had septic shock. 

Table 2 shows that chronic kidney disease (CKD) 

and diabetes mellitus are the two most common 

comorbid diseases. This study also found that CKD 

and diabetes mellitus had the highest mortality rate, 

with 50 cases (22%) and 49 cases (21.6%), 

respectively.  

The causative microorganisms based on culture 

examinations of patients are presented in Figure 1 and 

Table 3. From 145 culture examinations, most of them 

were gram-negative bacteria, and the rests were gram-

positive bacteria, fungi, and no growth (Figure 1). 

Table 3 shows the most common type of bacteria found 

in adult sepsis patients was Escherichia coli (15.9%).  
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Table 1. Characteristics of adult sepsis patients. 

Characteristics Frequency Percentage % 

Age group 
18 – 40 years  
>40 – 60 years  
>60 years 

Gender 

Male 
Female 

BMI score 
<18.5 
18.5 – 25.0 
>25.0 

Focus of infection 
Lungs 
Skin/soft tissue 
Urinary tract 
Digestive 
Other 

Severity 

Sepsis 
Septic shock 

 
17 
53 
75 
 

62 
83 
 

11 
86 
48 
 

116 
17 
10 
1 
1 
 

58 
87 

 
11.7 
36.6 
51.7 

 

42.8 
57.2 

 
7.6 
59.3 
33.1 

 
80 

11.7 
6.9 
0.7 
0.7 

 

40 
60 

 

Table 2. Comorbid diseases among patients along with the outcomes. 

Comorbid diseases 
Outcome Total 

Survived;n (%) Died; n(%)  

AIDS 

Autoimmune 
CKD 
Diabetes mellitus 
Hypertension 
Malignancy 
COPD 
Cirrhosis hepatis 
Stroke 
Tuberculosis 
No comorbid diseases 

0 (0) 

0 (0) 
10 (4.4) 

9 (4) 
8 (3.5) 
6 (2.6) 
0 (0) 

1 (0.4) 
6 (2.6) 
1 (0.4) 
4 (1.8) 

1 (0.4) 

4 (1.8) 
50 (22) 

49 (21.6) 
11 (4.8) 

9 (4) 
3 (1.3) 
7 (3.1) 
12 (5.3) 
22 (9.7) 
14 (6.2) 

1 (0.4) 

4 (1.8) 
60 (26.4) 
58 (25.6) 
19 (8.4) 
15 (6.6) 
3 (1.3) 
8 (3.5) 
18 (7.9) 
23 (10.1) 
18 (7.9) 

Total 45 (19.8)* 182 (80.2)* 227  (100)* 

         *Notes: One patient may have more than one comorbid disease. 

 

 

Figure 1. Causative microorganisms. 
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Table 3. Types of causative microorganisms found in patient culture. 

Causative microorganisms n (145) Percentage % 

Acinetobacter baumannii 
Candida sp 
Citrobacter freundii 
Enterobacter cloacae 
Enterococcus faecalis 

Escherichia coli 
Klebsiella pneumoniae 
Pseudomonas aeruginosa 
Salmonella sp 
Staphylococcus aureus 
Staphylococcus epidermidis 
Staphylococcus haemolyticus 
Staphylococcus pseudintermedius 
Stenotrophomonas maltophilia 
No growth 

14 
21 
2 
2 
2 

23 
17 
5 
1 
2 
5 
13 
1 
1 
36 

9.7 
14.5 1.4 

1.4 
1.4) 
15.9 

11.7 
3.4 
0.7 
1.4 
3.4 
9 

0.7 
0.7 
24.8 

 

 

Table 4 shows that cefepime was the most frequent 

initial empirical antibiotic used in adult sepsis 

patients, followed by ceftriaxone and meropenem. 

Cefepime also had the highest mortality rate, while 

meropenem was the antibiotic with the lowest survival 

rate. 

 

Table 4. Initial empirical antibiotics used in patients, along with the outcomes. 

Initial empirical antibiotics 

Outcome 

Total 
Survived 

n (%) 
Died 
n (%) 

Amikacin 
Azithromycin 
Cefepime 

Cefoperazone 
Ceftazidime 
Ceftriaxone 
Ciprofloxacin 
Gentamicin 
Levofloxacin 
Meropenem 
Metronidazole 
Moxifloxacin 

0 (0) 
1 (0.7) 
11 (7.6) 

1 (0.7) 
1 (0.7) 
11 (7.6) 
1 (0.7) 
0 (0) 

1 (0.7) 
0 (0) 

1 (0.7) 
1 (0.7) 

1 (0.7) 
0 (0) 

54 (37.2) 

0 (0) 
1 (0.7) 

40 (27.6) 
0 (0) 

1 (0.7) 
5 (3.4) 
13 (9) 
1 (0.7) 
0 (0) 

1(0.7) 
1 (0.7) 

65 (44.8) 

1 (0.7) 
2 (1.4) 

51 (35.2) 
1 (0.7) 
1 (0.7) 
6 (4.1) 
13 (9) 
2 (1.4) 
1 (0.7) 

Total 29 (20) 116 (80) 145 00 

 

 

4. Discussion 

The results showed that based on their age, most 

adult sepsis patients were aged more than 60 years 

old. Another study revealed that sepsis patients were 

mostly suffered by the age group more than 65 years 

compared to other age groups.5 In older age, there is a 

decrease in immune system function known as 

immunosenescence. Immunosenescence affects the 

capacity of both the innate and adaptive immune 

systems.12 There is a decline in the function of 

migration, proliferation, differentiation, and activation 

of immune cells. Aging is also associated with various 

physiological changes and a progressive decline in 

body homeostasis. This leads to a decline in various 

organ functions that affect one's ability to cope with 

external stressors.13 

This study also shows that females suffer from 

sepsis more often than males. The immune response 
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in overcoming infection in males is different from 

females. This is because the hormone testosterone in 

men suppresses the immune system, while the 

hormone estrogen in women increases the activity of 

the immune response, which contributes to the 

natural protective effect.6 However, the hormone 

estrogen in women can decrease with age. Levels of 

this hormone decline progressively, especially in 

women who have undergone menopause. This 

decrease in estrogen levels causes women to lose their 

protective function, which can disrupt the body's 

immune balance and make women, especially in older 

age, more susceptible to infection.  

Based on BMI scores, adult sepsis patients most 

often have a normal BMI (18.5 - 25.0), as much as 

59.3%. These results are in line with research 

conducted by Fuchs et al., which found that as many 

as 64.1% of sepsis patients had nutritional status in 

the normal category.14 Previous studies have explained 

the hypothesis regarding the mechanism of the 

relationship between obesity and a person's 

susceptibility to sepsis. In obese individuals, there is 

an increase in adiposity that can lead to chronic 

inflammation. Adipose tissue can secrete 

inflammatory cytokines that are associated with 

sepsis.7 This study showed a different result, where 

the majority of sepsis patients had normal BMI scores. 

Chronic inflammation is not only caused by adipose 

accumulation. Other factors, such as comorbidities 

that patients have, also have a major influence. 

Diabetes mellitus, hypertension, and other chronic 

diseases are examples of risk factors that influence the 

development of sepsis. In addition, there is also the 

possibility that the patients in this study had 

experienced weight loss, causing the patients who 

were previously in the obese category to turn into the 

normal category at the time of the examination. This 

weight loss can occur unintentionally due to other 

diseases and comorbidities suffered by the patient.15  

Furthermore, the focus of infection of sepsis 

patients in the study was mostly from the lungs (80%). 

A previous study stated that the lungs are the most 

frequent initial site of infection in sepsis patients.16 

The lungs play a role as a portal between the external 

and internal environment. A number of factors can 

influence the occurrence of pulmonary infection, 

including abnormalities in the anatomical shape of the 

lungs, a decrease in mucociliary clearance ability, and 

abnormalities in the immune response.17 Some 

conditions that increase the risk of aspiration, such as 

stroke, seizures, anesthesia, and drug poisoning, also 

predispose a person to lung infection. In addition, 

smoking, alcoholism, malnutrition, and bronchial 

obstruction due to tumors are also common 

predisposes to infection.  

The most common severity of sepsis in this study 

was septic shock amounting to 87 individuals (60%). 

This is in accordance with a study by Abe et al., which 

showed that of 1184 patients with sepsis, septic shock 

occurred in 745 patients (62.9%).16 Septic shock is the 

most severe complication of sepsis. Septic shock 

occurs in response to a triggering factor that causes 

activation of both pro-inflammatory and anti-

inflammatory immune systems. This activation 

involves various cytokines that can ultimately lead to 

capillary leakage. This series of events leads to clinical 

signs and symptoms of sepsis as well as its 

progression to septic shock.3 Clinically, sepsis shock 

is characterized by persistent hypotension requiring 

vasopressors to maintain MAP ≥65 mmHg and lactate 

concentration greater than 2 mmol/L despite adequate 

fluid resuscitation.10  

The results showed that most adult sepsis patients 

had comorbid diseases such as chronic kidney disease 

(CKD), followed by diabetes mellitus. A study by Nasir 

et al. also showed similar results, with hypertension, 

diabetes mellitus, and chronic kidney disease being 

the three most common comorbidities found in sepsis 

patients.18 Patients with CKD are reported to be at 

higher risk of infection. In addition, CKD patients 

require hemodialysis therapy. Each hemodialysis 

procedure requires access to the patient's vascular 

bed. This also increases the risk of infection in patients 

with CKD.19 In addition, due to the disruption of renal 

clearance function, CKD patients tend to accumulate 

inflammatory cytokines. This can lead to persistent 
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inflammation and impaired immune function.20  

Patients with diabetes mellitus (DM) also have a 

higher risk of infection and sepsis.21 Elevated blood 

glucose levels in DM patients tend to inhibit the 

function of polymorphonuclear leucocytes (PMN).22 

This can disrupt immune system mechanisms and 

result in the body's failure to control the growth of 

microorganisms during infection. Hyperglycaemia can 

affect the function of neutrophils and macrophages, 

making patients more susceptible to sepsis. 

Hyperglycaemia also leads to increased production of 

pro-inflammatory cytokines, such as TNF-α, which 

results in persistent inflammation and tissue 

damage.23  

Gram-negative bacteria Escherichia coli was found 

to be the most common microorganism that caused 

sepsis in this study. Another study stated that gram-

negative Escherichia coli were the most often found 

bacteria in the culture results of sepsis patients.16 

Gram-negative bacteria produce large molecules 

consisting of lipids and polysaccharides (LPS) that can 

increase the ability of bacteria to cause disease.24 

Several conditions such as kidney failure, cancer, 

catheterization, and urinary incontinence are risk 

factors for the development of Escherichia coli in the 

bloodstream.24  

This study also found 24.8% of culture samples 

with no growth results. In line with research by Phua 

et al., which reported that the distribution of positive 

blood cultures in sepsis patients was 58.5%, while the 

remaining 41.5% did not find the causative 

microorganisms.25 There are several things that can 

cause negative blood culture results in patients, such 

as the condition of patients who are already on 

antibiotics before culture examination, inappropriate 

sampling techniques, lack of sample volume being 

taken, poor sample transportation process, and the 

nature of bacteria that grow slowly or require more 

specific culture media.25  

Based on the initial empirical antibiotic, cefepime 

was found to be the most commonly used antibiotic, 

along with the highest mortality rate in adult sepsis 

patients. Cefepime is a common antibiotic given in 

hospitals. It is often given empirically to sepsis 

patients whose pathogen causing the infection is 

unknown. Cefepime is an antibiotic from the fourth-

generation cephalosporin group that works by 

inhibiting bacterial cell wall synthesis. Cefepime has a 

broad spectrum of coverage and is more stable against 

beta-lactamase enzymes.26  

The results of this study also showed that based on 

the outcome, cefepime had the highest death outcome, 

at 37.2%. Cefepime has a narrow therapeutic index 

that may lead to neurological disorders in patients.27 

This antibiotic has neurotoxic effects due to its ability 

to cross the blood-brain barrier. Patients who receive 

cefepime therapy are likely to experience these side 

effects, especially in patients who have risk factors 

such as renal dysfunction, dose discrepancies, 

obesity, and older age.  

 

5. Conclusion 

Most sepsis patients were adults aged more than 

60 years old and females, with the focus on infection 

originating from the lungs, degree of severity in the 

form of septic shock, and the most used initial 

empirical antibiotic, namely cefepime. 
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