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EFFECT OF CHRONIC KIDNEY DISEASE
ON MORTALITY RATE OF SEPSIS
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INTRODUCTION

Sepsis is a life-threatening organ dysfunction resulting from dysregulation of the body's response to an
infection. Sepsis can be known from the clinical criteria, including an acute increase in SOFA score of 2 points or
morel. The mortality rate caused by sepsis is almost equivalent to 20% of the global mortality rate [2].

In general, sepsis risk factors can be grouped into modifiable and non-modifiable. Interventions during critical
patient care and surgery are modifiable risk factors. At the same time, age, sex, and comorbidities are non- modifiable
risk factors [3]. Some groups of people are more at risk for sepsis. One is people with chronic diseases, such as
diabetes, lung disease, cancer, and kidney disease [4]. This study took one of the comorbidities of sepsis, namely
chronic kidney disease.

Chronic Kidney Disease (CKD) is an abnormality found in the structure or function of the kidneys that has
lasted for more than three months that can affect a person's health [5]. The early stages of CKD do not cause clinical
manifestations but only appear when CKD has reached stage 4 or 5. Some common symptoms and signs in CKD
patients include nausea, vomiting, sleep disturbances, swelling of the feet and ankles, persistent pruritus, hypertension
that is difficult to control and oliguria [6].

In CKD patients, a decrease in GFR (glomerular filtration rate) and albuminuria values can be found. GFR is
one component of excretory function that can represent the overall index of kidney function and decreases along with
decreased kidney function. While albumin is one of the normal types of plasma protein found in urine, it significantly
increases in patients with kidney disease [5]. Research conducted by Wang et al. concluded that a decrease in GFR
and albuminuria values was strongly associated with an increased risk of death of patients due to infection [7].

Research conducted by Mansur et al. revealed that sepsis patients with CKD have the highest risk of death
compared to sepsis patients without CKD or other chronic diseases. Patients with CKD showed higher SOFA scores
than patients without CKD. These results indicate higher cardiovascular, kidney, and coagulation organ dysfunction
[8]. Based on the above, researchers are interested in researching the effect of chronic kidney disease on sepsis
mortality rates.

METHOD

This study is an analytical observational study with a cross-sectional design. The location used in the study
was the Medical Records Installation of Dr Moewardi Hospital, with the research subject of sepsis patients treated at
Dr Moewardi Hospital from 2016-2021. The sampling technique used is purposive sampling, where samples are
taken by selecting subjects based on specific characteristics per the research objectives, the inclusion criteria include:
1) Patients diagnosed with sepsis, 2) Stage V CKD patients on hemodialysis, and 3) Age >18 years, while the
exclusion criteria include: 1) Incomplete medical record data, 2) Immunodeficiency diseases, 3) Patients diagnosed
with postoperative sepsis, 4) Confirmed positive for covid-19.

The sample size of this study was 90 people. The samples were grouped into groups with CKD risk factors and
groups without CKD risk factors, with each group of 45 people. The variable tied to this study was Sepsis Mortality
(death of patients in organ dysfunction conditions caused by dysregulation of the body's response to an infection). At
the same time, the independent variable is CKD (abnormalities of kidney structure and function that have lasted for
more than three months.). Other confounding variables in this study were age, sex, and malignant disease. Data
analysis was performed univariately to describe sample characteristics and bivariate using the Chi- Square, Fisher,
and Mann-Whitney tests. The research has received Ethical Feasibility by the Health Research Ethics Commission
of Dr Moewardi Hospital with 530/[V/HREC/2021 and Research Permit number: 045/5.143/2021.

RESULT
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This is an analytical observational study with research samples taken based on medical records of sepsis
patients treated at Dr Moewardi Hospital from 2016-2021. The research samples were taken from June 22, 2021, to
August 28, 2021, at the Medical Records Installation of Dr. Moewardi Hospital. The number of samples in this study
was 90 people selected using purposive sampling techniques.

Table 1. Distribution of Sample Frequency Based on Sepsis Mortality, CKD, Sex, Age, and Malignant

Disease
Characteristic Frequency Percentage
(n=90)
CKD
Yes 45 50%
Do not 45 50%
Sepsis Mortality
Already 52 57,8%
Do not 38 42.2%
Gender
Male 50 55,6%
Woman 40 44.,4%
Age
18 -24 2 2,2%
25-44 17 18,9%
45 -59 30 33,3%
>60 41 45,6%
Diseases of
Violence
Already 11 12,2%
Do not 79 87,8%

In CKD, data frequency was obtained with a ratio of 1: 1 between patients with comorbid CKD and patients
without comorbid CKD. This follows the study design, which divides the sample into groups with risk factors and
without risk factors. Based on sepsis mortality and sex, the sampling frequency was almost the same. Namely, as
many as 57.8% of sepsis patients died, 42.2% of sepsis patients did not die, and 55.6% were male and 44.4% were
female. Meanwhile, based on the history of malignant diseases, there was an uneven frequency distribution, with
12.2% of patients suffering from malignant diseases and 87.9% not suffering from malignant diseases. Based on the
age of patients, the frequency distribution increased with the increase in age groups, namely 2.2% in the age group
18 — 24 years, 18.9% in the age group 25 — 44 years, 33.3% in the age group 45 — 59, and 45.6% in the age group
>60.

In this study, bivariate analysis with the Chi-Square test was conducted to determine the effect of CKD
variables on sepsis mortality variables and obtained the following results:

Table 2. Results of Chi-Square Test Analysis of the Effect of CKD on Sepsis Mortality

Sepsis Mortality
Alrea Do not Total P

Variable 4" N@)  N%)  Value
N (%)

PGK

Already 31 14 45 0,033
689) (3L1)  (100)

Do not 21 24 45

(46,7)  (53,3)  (100)
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Based on the Chi-Square test results, a P value of 0.033 (p<0.05) was obtained. These results show the
effect of CKD on sepsis mortality significantly. In addition, a Prevalence Ratio (PR) value of 2.531 (95% CI, 1.07 —
5.97) was obtained, which showed that sepsis patients with CKD increased the risk of death by 2.531 times compared
to sepsis patients without CKD.

Furthermore, confounding variable analysis is carried out to determine the influence of the independent
variable on the dependent variable by considering the confounding variable. The data will be analyzed by multivariate
analysis to determine the influence of confounding variables. However, before confounding variables are included in
the multivariate analysis model, selection will be carried out first using bivariate analysis. Variables that have a value
of P<0.25 will be included in the multivariate analysis.

Table 3. Results of Chi-Square Test Analysis of Sex Relationship with Sepsis Mortality

Sepsis
Mortality
Variable Alread Do

not
N (%) N (%)

Total P

N (%) Value

Gender
Man 31 19 50 0,365

(62) 38  (100)
21 19 40

Woman (52,5 (47,5 (100)

Based on the Chi-Square test results between sex and sepsis mortality (table 3), a P value of 0.365 was
obtained. These results showed no association between sex and sepsis mortality significantly.

Table 4. Results of Chi-Square Test Analysis of Age Relationship with Sepsis Mortality

Sepsis
Mortality
Variable Alrea  Donot 13;0.:[;1 Vl;
dy N (%) alue
N (%)
18 -24 2 0 2 0,979
(100) (100)
25-44 8 9 17
47,1)  (52,9) (100)
45 - 59 19 11 30
(63,3) (36,7) (100)
>60 23 18 41

(56,1) (43,9 (100)

The Chi-Square test was initially conducted to analyze the relationship between age variables and sepsis
mortality. However, the Chi-Square test requirement is not met in the form of 2 cells with an expected count of <5.
Because the age variable scales ordinal categorical data, the Mann-Whitney test is used alternatively. Based on the
Mann-Whitney test (table 4), a P value of 0.979 was obtained. These results showed no significant association between
age and sepsis mortality.

Table 5. Fisher Test Analysis Results of Malignancy Disease Relationship with Sepsis Mortality

Sepsis

Mortali
Variable Y Total .

Alrea Do N (%) Value
dy not
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Diseases of
Violence
Already 7 4 11 0,468

(63,6) (36,4) (100)
Do not 45 34 79
(57) (43) (100)

The relationship between malignancy and sepsis mortality was initially analyzed using the Chi-Square test.
However, the Fisher test is carried out as an alternative because the Chi-Square test requirements are not met in the
form of 1 cell with an expected count of <5. Based on the results of the Fisher test (table 5), a P value of
0.468 was obtained. This showed that there was no association between malignancy and sepsis mortality significantly.

Based on the bivariate analysis results of the three confounding variables, none of the confounding variables
had a value of P<0.25. Thus, multivariate analysis cannot be carried out between age, sex, malignancy, and CKD
variables on sepsis mortality.

DISCUSSION

The Effect of CKD on Sepsis Mortality

CKD is one of the chronic diseases that can be a risk factor for sepsis. Based on the research of Wang et al.,
it is known that CKD and chronic lung disease show the strongest association with the incidence of sepsis compared
to other comorbid disease risk factors [7]. Meanwhile, a study conducted by Chang et al. in CKD patients with
advanced stages found that sepsis is one of the most common types of infection that occurs in CKD [9]. This may be
related to chronic inflammation that occurs with CKD, which increases the risk of sepsis when exposed to pathogens
[7].

In CKD, abnormalities can occur in the immune system resulting in persistent systemic inflammation and
immunosuppression. This immunosuppression condition results in infectious complications in CKD patients,
affecting patient mortality and morbidity [10]. This can occur due to decreased GFR and tubular dysfunction in CKD
and ESRD, which can trigger uremia. Uremia causes an increase in the number of bacteria in the intestine that can
eventually penetrate the barrier and trigger a systemic inflammatory response. Systemic inflammatory conditions,
oxidative stress, and dysfunction are the main mechanisms that can cause immune system dysfunction in CKD. As
a result, CKD patients with infectious complications and cardiovascular disease have high mortality [11].

This study aims to determine the effect of CKD on sepsis mortality rates. Based on the Chi-Square test results,
it was found that CKD significantly affected the sepsis mortality rate with a Prevalence Ratio (PR) 0f2.531 (95% CI,
1.07 — 5.97). These results showed that sepsis patients with pre-existing comorbid CKD had a 2,531 times greater
risk of death than sepsis patients without comorbid CKD.

In this study, the CKD sample selected based on inclusion and exclusion criteria was stage 5 CKD with
hemodialysis. This study's results align with research conducted by Chang et al. on advanced CKD patients and the
impact caused after dialysis. The study was conducted on end-stage CKD patients who switched to dialysis. The
results found that exposure to infection in advanced CKD risked worse outcomes after dialysis. Exposure to infection
independently increases the risk of death in the first year of dialysis (HR, 1.34; 95% CI, 1.27-1.42) as well as in the
entire dialysis period (HR, 1.19; 95% CI, 1.16-1.22) [7].

The results of this study follow research conducted by Mansur et al., which states that CKD has the highest
risk of sepsis death in 90 days compared to patients without CKD or with other chronic diseases. Multivariate analysis
with a Cox regression model has been carried out and found that CKD has the highest risk of death (HR,
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2.25; 95% Cl, 1.46-3.46), followed by diabetes mellitus (HR, 1.65; 95% CI, 0.96-2.83) and history of cancer (HR,
1.63; 95% CI, 1.09-2.34). Patients with CKD showed three higher SOFA scores compared to patients without CKD.
These results indicate the presence of more severe organ dysfunction in the cardiovascular organ system, kidneys,
and coagulation [8].

In this study, there are three confounding variables (gender, age, and malignancy) which will be discussed
individually. Male patients have a higher risk of sepsis mortality than women [12]. This is because estrogen can
contribute to restoring organ function after shock and sepsis to minimize sepsis mortality in women [13]. The results
of the analysis of sex variables with sepsis mortality in this study showed that there was no significant relationship
between the two variables.

This analysis's results align with research conducted by Madsen et al., which showed no difference between
male and female sex with sepsis bundle management or sepsis mortality [ 14]. However, another study conducted by
Pietropaoli et al. showed that significantly the mortality of sepsis in women was higher than in men [15].

The insignificance of the relationship between sex and sepsis mortality is due to the relationship between
estrogen levels and mortality. Estrogen concentrations can be higher in older women compared to critically ill young
women. At the same time, in men, estrogen can increase when in critical condition16.

Elderly patients have an increased risk of sepsis morbidity and mortality [17]. The results of the analysis of
age-confounding variables in this study showed that there was no significant relationship between age and sepsis
mortality. This study's results follow research conducted by Chen et al. in 2014. The study concluded that age was
not a significant predictor of death in ICU patients with sepsis. Multivariate analysis showed significant results in
females, patients with active cancer, septic shock, ARDS, hematologic disorders, APACHE II scores > 25, and
inadequate management of the source of infection. This suggests many other factors contributing to sepsis mortality
[18].

Patients with malignant diseases have a high risk of infection. Cancer patients with chemotherapy treatment
are susceptible to neutropenia conditions [19]. Meanwhile, sepsis and septic shock are the leading causes of ICU care
and death in patients with malignancies undergoing chemotherapy [20].

The results of the analysis of confounding variables of malignant diseases in this study showed that there was
no significant relationship between malignant diseases and sepsis mortality. These results are in contrast to research
conducted by Liu et al., which showed that sepsis patients with cancer significantly increased the risk of death [21].
Meanwhile, another study conducted by Cooper et al. showed that the death of sepsis patients with cancer reduced
mortality significantly. This is due to advances in cancer management and better sepsis care, especially in patients
with cancer [22].

The insignificance of the relationship between malignancy disease and sepsis mortality in this study may be
due to several things, such as differences in the location of malignancy and patient therapy choices that have different
influences on patient mortality [23]. In addition, it is caused by differences in the malignancy stage that affects
patients' relative survival [24].

Researchers have tried their best to work on this research. However, there are several limitations to this study,
namely: 1) Sepsis patients in this study sample have comorbid diseases that are very diverse, so multimorbidity
confounding factors cannot be controlled. 2) Sepsis patients with CKD hemodialysis mostly have had complications
of cardiovascular disease. Therefore, researchers cannot control the confounding factors of cardiovascular disease.

CONCLUSION
Based on the study's results, it can be concluded that chronic kidney disease affects sepsis mortality
significantly and increases the risk of sepsis death by 2,531 times.
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