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Abstract

Sepsis is still one of the world's health problems and is also a major cause of death in several countries. A
systemic immune response to an infection process in the body that can cause organ dysfunction and death it’s
sepsis. In 2017 there were 48.9 million cases and 11 million deaths related to sepsis worldwide, accounting for
almost 20% of all deaths globally.

Based on this research, the number of sepsis patients hospitalized in internal medicine at Dr. Soetomo Hospital
in the period January 2021 - June 2021 was 283 patients, the majority of whom were female (62.5%). The
highest age range was 45 - 64 years. The most common comorbidity was diabetes mellitus. A total of 44 patients
(36.36%) experienced an increase in procalcitonin values, 169 patients (84.5%) experienced leukocytosis, and
114 patients (57%) had normal platelet values. A total of 132 patients (66%) died during this period. Positive
culture results showed that 70 (69.31%) gram-negative bacteria and 31 (30.69%) gram-positive bacteria were
found with the highest antibiotic resistance found in cephazolin (48.51%). The number of sepsis patients in the
internal medicine inpatient unit of Dr. Soetomo Hospital in the period January 2021 - June 2021 was 283
patients and 132 patients (66%) died during this period.
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1. INTRODUCTION

Sepsis still being one of the world's health problems and also a major cause of death in several countries.
One of the causes of death is due to the delay in early treatment of sepsis, especially when still in the Emergency
Unit because of waiting for laboratory results or other supporting examinations related to the diagnosis of sepsis
[1]. The condition of sepsis becoming septic shock will increase the risk of death. Delays in administering
antibiotics have been shown to increase the death rate of septic shock by 7.6% every hour [2]. The latest
scientific publication estimates that in 2017 there were 48.9 million cases and 11 million deaths related to sepsis
worldwide, reaching almost 20% of all deaths globally. In 2017, almost half of all global sepsis cases occurred
in children, with an estimated 20 million cases and 2.9 million deaths globally in children under the age of five
[3].

Sepsis is a systemic immune response to an infection process in the body that can cause organ dysfunction
and death [4]. The most common causes of sepsis are gram-negative bacteria (60-70% of cases) and gram-
positive bacteria (20-40% of cases) of all sepsis cases. Opportunistic fungi, viruses, or protozoa have also been
reported to cause sepsis with a lower incidence [5]. The sepsis diagnostic tool that is often used is the Sequential
Organ Failure Assessment (SOFA) scoring [6]. Experts have also proposed new criteria that can be used as a
filter for sepsis patients, namely quick SOFA (qSOFA). The three qSOFA criteria are a respiratory rate of more
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than or equal to 22 breaths/minute, changes in awareness, and systolic blood pressure of less than or equal to
100 mmHg [5].

The latest scientific publications estimated that in 2017 there were 48.9 million cases and 11 million deaths
related to sepsis worldwide which reached almost 20% of all deaths globally. In 2017, almost half of all global
sepsis cases occurred in children, with an estimated 20 million cases and 2.9 million deaths globally in children
under the age of five [3].

Several factors influence the course of sepsis which are estimated to be used as interpreters of death in
sepsis, including clinical factors (age, gender, focus of infection, and APACHE II score), complete blood count
(leukocyte count including subtype differentiation and band count, hemoglobin, hematocrit, and platelets) and
other laboratory test results (serum lactate levels, glucose, liver transaminases, bilirubin, and creatinine),
hemodynamic conditions (systolic blood pressure and heart rate), respiratory parameters (respiratory rate and
Pa02/Fi0O2), urinalysis (total urine output), and + 3 comorbid diseases (hypertension, diabetes, chronic kidney
failure, and malignancy) [7].

The clinical manifestation of sepsis is highly dependent on variables such as the initial site of infection, the
causative organism, the important pattern of organ dysfunction, the patient's underlying health status, and the
length of time before treatment [8]. The incidence of simple sepsis increases more than 100-fold in the elderly
(0.2 /1000 in children to 5.3 / 1000 in patients aged 60-64 years and 26.2 / 1000 in patients >85) and the death
rate increases from 10% in children to 26% in patients 60-64 and 38% in patients >85 [9].

In previous studies, it was stated that the most common cause of death in the elderly was sepsis in second
place after stroke. The elderly are more susceptible to infection due to the process of body changes decreased
organ function and the presence of comorbid diseases [10]. Previous studies related to comorbidities found that
type 2 diabetes mellitus and systemic hypertension were the main comorbidities found in the population.
Respiratory disorders, chronic liver and kidney disease, and heart disease were also found in a large number of
sepsis patients [11].

In research conducted at Kariadi General Hospital, it was found that most sepsis sufferers were male,
namely 34 people (69.4%), and the remaining 15 people (30.6%) were female. Adult patients of the male gender
are 2.562 times more at risk of suffering from sepsis compared to adult patients who are female [12]. Angele
MK et al in their research showed that steroid hormones in women produce substances that are
immunoprotective when trauma or bleeding occurs [13].

Based on the data and explanations above, this research aims to determine the profile of sepsis patients in
inpatients of internal medicine at Dr. Soetomo General Hospital for the period January 2021 - June 2021.

2. CONTENTS
2.1 Distribution of Patients by Gender

In this research, it was found that during that period, women were more affected by sepsis compared to
men. It was found that there were 125 female sepsis sufferers (62.5%) and 75 male sufferers or 37.5%. The data
is supported by research conducted at the Internal Medicine Ward of Sardjito Hospital in 2002, namely 77
female sepsis sufferers (55.4%) and 62 male (44.6%) [14]. This is also following previous studies which
obtained results that the number of female sepsis sufferers was greater than that of men [15].

2.2 Distribution of Patients by Age

Based on the results of research in inpatient internal medicine at Dr. Soetomo Hospital, it was found that
the group with the largest age range of sepsis patients was in the 45-64-year age group, namely 114 cases
(57%). This was followed by the group with an age range of >65 years (25%). In this research, it was found that
the youngest patient was found at the age of 3 years with 1 case and the oldest patient was 91 years with 1 case.

This is by previous research which found that sepsis cases occurred most at the age of 45-74 years
compared to younger ages, namely <45 years [16]. This is also strengthened by other studies which also found
that most cases of sepsis were found in the 50—64-year age range, namely 231 patients or 27% followed by the
35-49 age range, namely 209 cases or 24% [17].
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2.3 Distribution of Patients Based on Comorbid Diseases

Some data found related to comorbid diseases in sepsis patients in the Internal Medicine Inpatient Unit of
Dr. Soetomo Hospital, the most are Diabetes mellitus with 73 patients (52.52%) followed by hypertension with
45 patients (32.38%) then hepatitis b with 4 patients (2.87%) then there are other comorbidities such as
leukemia, geriatric, malignancy, pneumonia, liver cirrhosis, pneumonia, cholangiocarcinoma, hypo albumin,
hydronephrosis with 18 patients (12.86%).

The results of this research are supported by previous studies which also found the most sepsis
comorbidities in diabetes mellitus with 26 samples (32%) and also followed by hypertension with 21 samples
(25.9%) [18]. This is following research conducted in 2006 which also found that the most common comorbidity
in women was diabetes mellitus [19].

Several previous studies have shown that high blood glucose levels cause defects in neutrophils, namely
defects in adhesion, chemotaxis, and intracellular killing, and defects in phagocytosis. The humoral immune
response in patients with diabetes mellitus has also been shown to be weaker than in people without diabetes
mellitus. Insulin has 2 ways to protect the human body, first by controlling blood glucose so that the effects of
hyperglycemia are not continuous, and second by providing direct or indirect effects on the immune system, the
result is that disorders in insulin secretion also have an impact on the body's immune system which is also a
predisposing factor for experiencing severe infections [20].

2.4 Distribution of Patients Based on Procalcitonin Values

Procalcitonin (PCT) is a specific marker of simple bacteria and can differentiate between sepsis and SIRS
(Systemic Inflammatory Response Syndrome). PCT has a sensitivity of 85% and a specificity of 91% and its
levels increase the fastest after exposure to bacterial infection compared to other sepsis biomarkers.
Procalcitonin measurement as a sepsis biomarker is the most qualified, but the relatively expensive cost of PCT
examinations means that some health services do not provide PCT examinations, so many still use laboratory
tests such as leukocyte counts or leukocyte differential counts to determine the presence of inflammatory
processes [21].

Prospective research of 101 medical intensive care unit (ICU) patients showed that PCT levels were higher
in patients with sepsis and positive cultures, with a sensitivity of 0.89 and a specificity of 0.94 for sepsis [22].

2.5 Distribution of Patients Based on Total Leukocyte Value

Leukocytes in the body function to defend the body against foreign agents. An increase in the number of
leukocytes in the body can be an indication of an inflammatory process which is a normal response to an
infection or inflammation. An increase in the number of leukocytes is a normal response to infection or
inflammation that occurs in the body [23].

In sepsis, an infection occurs either due to bacteria, viruses, or fungi that occur in the blood, resulting in an
inflammatory response. The majority of sepsis patients hospitalized in internal medicine at Dr. Soetomo
Hospital experienced leukocytosis, namely 169 (84.5%).

2.6 Distribution of Patients Based on Platelet Values

This research shows that the majority of sepsis patients hospitalized in internal medicine at Dr. Soetomo
Hospital in the period January 2021 - June 2021 had normal platelet examination results. This is evidenced by
data taken through medical records, there were 114 patients (57%) who had normal platelet examination results,
44 patients (22%) had thrombocytosis and 42 patients (21%) had thrombocytopenia.

This research is different from the research which explained that Thrombopenia is a common and
multifactorial phenomenon that occurs during sepsis [24]. This is also different from previous studies which
found that sepsis is associated with thrombopenia. Platelet changes characterized by thrombopenia in the
pathophysiology of sepsis occur due to direct platelet activation by endotoxin or proinflammatory cytokines
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[25].

Previous studies concluded that there was no relationship between decreased platelets and the incidence of
sepsis. The number of platelets in sepsis patients does not decrease drastically or cause bleeding and the lowest
point of platelet decline in sepsis patients usually occurs within 48 hours [26].

2.7 Distribution of Patients Based on Mortality

Based on this research, the death rate of sepsis patients was 66% of the total number of patients of 200.
This research is different from previous studies which stated that the epidemiology of sepsis in the United States
from 1979 to 2000 was respectively 27.8% (1979 - 1984) and 17.95% (1985 - 2000) [27].

2.8 Distribution of Patients Based on Bacterial and Antibiotic Patterns

In this research, the most common type of specimen was urine with 30 samples (29.70%), followed by
blood with 29 samples (28.71%), pus with 26 samples (25.74%), and the least obtained was sputum with 16
(15.84%) samples. This is different from the study conducted by the ICU of Haji Adam Malik General Hospital,
Medan in 2016 which obtained the most blood specimens, namely 80 specimens (72%) [28].

Blood culture examination is the gold standard in establishing a diagnosis of sepsis, but in this research,
blood cultures found growth in 29 specimens (28.71%). Several factors influence blood culture so that bacterial
growth is often not found, such as unsuitable time of collection, insufficient blood collection location, and/or
antibiotics that have been given before entering the ICU [29].

The most common type of bacteria found in this research was Acinetobacter baumannii with 24 samples
(23.76%), followed by Escherichia coli with 23 samples (22.77%), and Klebsiella pneumonia with 9 samples
(8.91%). Research conducted at the Intensive Care Unit of Arifin Achmad Hospital in 2017 also had similar
results, namely A. baumannii with 14 samples (37.85%), followed by K. pneumoniae with 9 samples (24.32%),
P. aeruginosa with 6 samples (16.22%), and E. coli with 5 samples (13.51%) [29].

This is also following the results of an epidemiological research which stated that of 4947 ICU patients
infected with 118 culture results from 75 countries, 62% of positive isolates were Gram-negative organisms,
47% Gram-positive, and 19% were fungi. The increase in the number of cases of infection caused by Gram-
negative bacteria is also due to mutations in some bacteria that cause resistance to antibiotics. These bacteria can
live in the hospital environment, especially in the ICU which has a high risk of nosocomial infections [29].

The bacteria obtained in this research were resistant to several antibiotics such as Cephazolin (48.51%),
Amoxicillin-clavulanic acid (42.57%), and Ceftriaxone (40.59%) and some bacteria were still sensitive to
Amikacin antibiotics (63.37%), meropenem (61.39%) and piperacillin-tazobactam (58.42%).

This research is almost similar to the study conducted at the Intensive Care Unit (ICU) of Arifin Achmad
Hospital which also obtained results of bacteria resistant to ampicillin (100%) < cephazolin (94.59%), and
ceftriaxone (89.18%) and had high sensitivity to amikacin (72.98%) and tigecyclin (51.36%). Another study
conducted at Soemani Hospital Semarang in 2012 also stated that bacteria that cause sepsis have a high level of
sensitivity to amikacin [29].

Acinetobacter baumannii has high resistance to Aztreonam, Cephazolin, Chloramphenicol, and Ampicillin
and has high sensitivity to Amoxiclaf and Nitrofurantoin. This research is almost similar to the study conducted
at Dr. M. Djamil Hospital, Padang, which also found the highest antibiotic resistance in Acinetobacter
baumannii was found in cephazolin at 99.3%. High resistance to Cephazolin is thought to be due to
Acinetobacter baumannii having the AmpC-type cephalosporinbase enzyme which is obtained vertically. This
enzyme will hydrolyze cephalosporin antibiotics [30].

Eschericia coli has high resistance to Ampicillin and has a high sensitivity to Amoxiclaf, Meropenem,
Cefoxitin, Amikacin, Tobramycin, Imipenem, Meropenem, and Teicoplanin. This is following previous research
which also found that E. Coli bacteria have high resistance to ampicillin. Study conducted by Sulistyaningrum in
2016 on bacterial resistance patterns to antibiotics for the period August 2013-August 2015 also found that A.
Baumanii bacteria had experienced resistance to Ampicillin by 87.5% [31].
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3. CONCLUSION

The conclusion of this research regarding the profile of sepsis patients in the internal medicine inpatients of
Dr. Soetomo Hospital from January 2021 to June 2021 is that the number of sepsis patients was 283 cases. The
characteristics of sepsis patients are most common in women with an age range of 45-64 years. The most
common comorbid disease in sepsis patients is diabetes mellitus followed by hypertension. Laboratory
examination of sepsis patients showed an increase in procalcitonin and leukocytes, while platelets did not
increase (normal). There were 132 cases of death in sepsis patients during that period. The culture results found
the most specimens were urine with a total of 30 samples, followed by blood with 29 samples, pus with 26
samples and the least was sputum with 16 samples. The most common bacteria found were Acinetobacter
baumannii with 24 samples, followed by Eschericia coli with 23 samples, and Klebsiella pneumoniae with 9
samples. These bacteria are resistant to several antibiotics such as Cephazolin, Amoxicillin-clavulanic acid, and
Ceftriaxone and 57 some bacteria are still sensitive to the antibiotics Amikacin, meropenem, and piperacillin-
tazobactam.

Completeness of filling in patient status in medical records is very necessary to support a complete,
accurate, and informative approach so that it can improve treatment and can be a reference for further research.
Furthermore, more complete and quality research can be conducted on sepsis patients who are treated by
considering parameters including diagnostic criteria, complete lab results, and most importantly, germ
examination so that the etiology of the instrumental germ can be known. In further study, it is expected to
conduct the research with a longer time so that more samples are found.
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