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ABSTRACT

Background: Sepsis is a common, life-threatening organ dysfunction caused by a dysregulated host
response to infection. In 2017, estimated cases for sepsis reached 48.9 million worldwide, with 11
million deaths. Adequate antibiotic therapy is crucial for the treatment of sepsis. Purposes: The
objective of this study is to find factors related to sepsis patient outcomes. Methods: We conducted a
1-year retrospective descriptive study with the inclusion criteria of all adult sepsis patients in Tarakan
District Hospital in 2018. We compiled 39 samples that fit the inclusion criteria. Results: The
distribution gender of this study were 51.2% female and 48.8% male patients; with most patients in the
age of <65 years old (53.8%), <7 days in the length of stay (72%), and the most common source of
infection was gastrointestinal (33.3%) followed by lungs (28.2%). Conclusion: We found a mortality
rate of 59%, with the most common source of infection leading to death was the lungs (81.2%) and
treated with single ceftriaxone antibiotic therapy (78.3%). Another factor associated with mortality is
inadequate single antibiotic therapy.
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Infection is one of the health issues that is
still gaining much attention to this day.
Examples of infections that can become an
emergency are sepsis and septic shock. Sepsis
is a life-threatening organ dysfunction due to
the dysregulation of the host’s response
towards an infection. Whereas septic shock is
a continuation of sepsis with metabolic/cellular
and circulatory dysfunction associated with an
increased risk of mortality (1-3). Sepsis can
occur in 10 of 1000 patients treated, and 30%
of them can lead to MODS (Multiple Organ

occurring in 20% of sepsis patients and 60-
80% of patients with septic shock (2).
Clinical manifestations in sepsis patients
include fever, decreasing consciousness,
hypotension, reduced urine volume, and
thrombocytopenia. If not treated promptly,
sepsis can cause respiratory and renal
disorders, hypotension, and coagulation
disorders, leading to severe clinical phases,
namely septic shock and MODS (2,4). The
most recent sepsis screening assessment was
based on the gSOFA (quick Sequential Organ
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Failure Assessment) and SOFA criteria, in
which a score of > 2 would indicate a
suspected sepsis or organ dysfunction (3,5,6).

In 2017, incidence of sepsis was
estimated to reach up to 48,9 million
worldwide, with 11 million reported deaths
due to sepsis. The cases were varied from
country to country, and the most affected
regions were Sub-Saharan Africa, Oceania,
South Asia, East Asia, and Southeast Asia
(7). A 2009 study conducted in 16 Asian
countries (one of them was Indonesia)
found 10.9% cases of sepsis and septic
shock treated in the ICU (Intensive Care
Unit) with a mortality of 44.5%. A study at
ICU in RSCM, conducted for one month in
2012, found that there were 23 cases of
sepsis and septic shock from ICU, with a
mortality rate of 47.8% (8).

The incidence of sepsis increases
with age, causing a sharp incidence in
people older than 80 years, and is
associated with extremely high mortality
rates. A study from Loeches et al. found that
patients with age > 80 had higher hospital
mortality than patients between 65 and 79
years. Otherwise, a study by Chen et al.
found no difference in mortality rate
between age > 65 and < 65 years (9,10)
Although sepsis incidence is higher in men
than women, but it is still controversial
whether there are differences between
gender in mortality caused by sepsis (11).

However, early and adequate
antimicrobial therapy was found to be the
basis of anti-infectious therapy for sepsis
patients. The Surviving Sepsis Campaign
(SSC)  guidelines  provided  several
recommendations on antimicrobial therapy
for sepsis. Firstly, the intravenous (IV)
antimicrobial is promptly administered 1
hour after diagnosing sepsis and septic
shock. Other offers include that broad-
spectrum antimicrobial empirical therapy
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must be administered as soon as possible to
have all bacteria that might cause the
infection. Broad-spectrum is also required
because  inappropriate  antimicrobial
therapy can lead to a significant increase in
mortality. In general, a broad-spectrum
carbapenem (i.e., imipenem/cilastatin,
meropenem, or doripenem), or a
combination of penicillin and B-lactamase
inhibitors  (piperacillin/tazobactam  or
ticarcillin/clavulanate), can be used. Third-
generation cephalosporins or higher can
also be considered. Patients with a very
high risk of death, such as septic shock,
must receive multidrug therapy to broaden
the antimicrobial spectrum (12-14). So
with the study by Micek et al. showed
empirical antibiotic combination against
Gram-negative bacteria in sepsis patients
associated with appropriate initial therapy
compared to single therapy (15). A review
from Asner et al. showed two-third of 35
studies with a total of 154,330 patients
reported an early administration of
empirical antibiotics related to sepsis
patient outcome (16). The objective of this
is to know factors related to the outcome
with sepsis. So this result of the study might
help clinicians to improve their sepsis
patient's outcomes.

METHODS

This research was a retrospective
descriptive study. The data was obtained
from the patient's medical record at Tarakan
District Hospital, Central Jakarta, in 2018,
with the inclusion criteria of patients aged
> 18 years, in patients diagnosed with
sepsis, and were treated empirical therapy,
and the data was completed. This study
used total sampling. The data were
collected from the medical record with
sepsis diagnosis. The total was 117 patients,
but most of them did not meet the inclusion
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criteria. Only 39 patients can be analyzed.
The recorded data included age, sex,
diagnosis, type of antibiotic, and
hospitalization period. This research was
approved by the UKRIDA Faculty of
Medicine and Health Sciences Ethics
Committee with the number 729/SLKE-
IM/UKKW/FKIK/KE/ 11/2019).

RESULT

From the total of 117 medical records of
adult patients diagnosed with sepsis, it was
found that as many as 39 patient data fit the
inclusion criteria. From the characteristics
of sepsis patients, it was found that the most
common sources of infection were
gastrointestinal (33.3%), lungs (28.2%),
skin (10.3%), urinary tract, and CNS
(2.5%), while 23% of cases had unknown
source infection.

Table 1. Characteristic of Sepsis Patients in
Tarakan District Hospital, Central
Jakarta in 2018
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antibiotics, was one of the most commonly
used antibiotics for empirical therapy, used
for as many as 27 patients, with 23 single
uses and four combinations. A single
administration of ceftriaxone yielded the
highest mortality rate of 78%.

Table 2. Distribution of Antibiotics Usage
towards Sepsis Patients’ Outcomes
at Tarakan District Hospital in 2018

N Mortality

Antibiotics Total N %
Single Administration
Ceftriaxone 23 18 78.3
Cefoperazone 1 0 0
Ampicillin Sulbactam 3 1 333
Meropenem 7 3 42.9
Combination Administration
Ceftriaxone + Levofloxacin 2 1 50
Ceftriaxone + Metronidazole 2 0 0
Ampicillin-Sulbactam + 1 0 0

Metronidazole

- Mortality
Characteristic Total N %

Gender
Male 19 12 579
Female 20 11 60
Age (Years)
18 -64 26 14 538
>65 13 9 692
Diagnosis
Sepsis 33 18 545
Septic Shock 6 5 833
Hospitalization Period
<7 days 25 18 720
> 7 days 14 5 358
Source of Infection
Lungs 11 9 818
Gastrointestinal 13 6 46.1
Urinary Tract 1 0 0
Skin 4 2 50
CNS 1 1 100
Unknown 9 5 556

As displayed in Table 2, it was found that
ceftriaxone, classified as cephalosporin

DISCUSSION

As mentioned in the result, female patients’
mortality rate was higher than male patients
(60% and 57.9%). This result is similar to
other studies done by Pietropaoli et al. and
Katu. et al. (11,17), whereas the study
conducted by Nasir et al. yet al. had
different results, which was that mortality
in male patients was higher than in female
patients (46% vs 27%)(18). The results
yielded from this research did not appear to
have significant differences between
mortality in male patients and female
patients (p=0.268). Mortality in patients
aged <65 years was 53.8% while mortality
in patients aged >65 years was 69.2%
(p=0.848). This obtained result is similar to
the study conducted by Loeches et al.,
which said that as patients age, their
mortality risk also increases (10). This can
be caused by the immune function
decreasing as patients age; therefore, it
tends to increase vulnerability towards
small and severe infections that could cause
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mortality on elderly inpatients is the
underlying condition of susceptibility,
malnutrition, and decreasing cognitive
functions, as well as comorbid diseases
such as diabetes mellitus, hypertension, and
others (19). Meanwhile, a study from Chen
et al. yielded different results, where
patients’ age did not affect mortality; the
study found that mortality in patients aged
>65 years was 50.4%, while mortality in
patients aged <65 years was 55.1% (9).

The characteristics of sepsis patients
in this study show that the most common
infection sources in sepsis patients were
gastrointestinal (33.3%) and lungs (28.2%).
This result is similar to the study conducted
by Abe et al., where the most common
sources of infection in sepsis patients were
lungs and gastrointestinal, reaching up to
31.0% and 26.3% (20). A study by Viale et
al. also yielded results that were not much
different, where the most common source
of infection was lungs (43%), and 22% of
cases had an unknown source of infection
(21). The study from Chou et al. obtained
slightly different results, where the most
common source of infection was the urinary
tract (36.7%), followed by lungs (27.7%)
(22). According to the 2015 study by Katu
et al. in Indonesia, lungs were the most
common source of infection (52.7%) in
sepsis patients (17).

From Table 2, it can be concluded
that the single administration of ceftriaxone
antibiotic had a higher risk of mortality than
combination administration. According to
the sepsis patient treatment guidelines
issued by the Decree of the Indonesian
Minister of Health 2017, the appropriate
antibiotics for empirical therapy are broad-
spectrum antibiotics, namely Carbapenem
group, 4th generation Cephalosporin group,
piperacillin-tazobactam. These antibiotics
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can be used both in single and combination
administration (8).

CONCLUSION

The factor that affects patient mortalities is
the single administration of ceftriaxone
antibiotics. From the data on the
distribution of infections, the fatal source of
infection is the lungs. Although infection in
the central nerve system seems to be fatal,
this is still inconclusive due to small sample
data, where we only obtained one sample of
data for this category.
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