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Abstract

Background: Sepsis is a serious illness that results from the body's overreaction to an
infection. Because of its high mortality rate, high treatment costs, and long-lasting
effects on survivors, Unanimous treatment techniques, early detection, and awareness

are critical due to diagnosing challenges and the need for timely treatment.

Aim: to evaluate the predictability of admission, outcomes, survival, and mortality in
ICU Adult Patients admitted to medical ICU who developed sepsis in a tertiary care

hospital.

Method: A retrospective study design from 2018 to 2023 was carried out the sample
size consisted of 326 patients. The focus of this study was on patients who had been
identified as having sepsis attending An-Najah National University Hospital (NNUH).
The instrument for collecting data used in the present study was demographic, clinical,
laboratory data, and predictive tools enrollment from the electronic health record system

and patient survival.

Results: The results showed that 135 patients (41.41%) did not survive, whereas 191
patients (58.59%) did. It was discovered that these patients’ mortality was not
significantly influenced by their demographics. Many clinical variables, however, were
significantly associated with death, indicating their potential as predictors of sepsis
outcomes. These variables included systolic blood pressure, heart rate, Glasgow Coma
Scale, HCO3, PH, total serum bilirubin, serum sodium, albumin, serum lactate, and
systemic inflammatory response syndrome. Furthermore, there was a strong correlation

between death and the presence of cancer in sepsis patients. Predictive measures such as
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APACHE Il, SOFA, and SAPS Il were found to be highly effective in predicting death
in patients with sepsis.

Conclusion: Among sepsis patients, age and gender were not significant predictors of
admission to the medical ICU. Yet, several parameters showed promise as predictors of
ICU admission in sepsis cases, including systolic blood pressure, heart rate, Glasgow
Coma Scale, HCO3, pH, total serum bilirubin, serum sodium, aloumin, serum lactate,
and systemic inflammatory response syndrome. Furthermore, there was a correlation

between having cancer and a higher risk of sepsis.

Keywords: sepsis; medical intensive care unit; modified early warning signs; APACHE
I1; SOFA; SAPS II; predicting in-hospital; An-Najah National University Hospital.
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Chapter One

Introduction and Theoretical Background

1.1 Introduction

One of the most public medical conditions that causes substantial disease and death in
hospitalized patients is sepsis, it marks in potentially lethal organ failure because of the
host's dysregulated and uncontrollably reactive reaction to infection (van der Poll et al.,
2021). As a protection mechanism in contradiction of the invasive pathogen,
inflammation is activated in response to infection, however depending on the previously
pronounced variables, the degree and severity of this inflammatory response might
differ significantly, the pathophysiology of sepsis can occasionally be aided by an
exaggerated and dysregulated inflammatory state that results from the body's attempt to
eliminate the infection, it is critical to understand that sepsis is the result of a dynamic
interaction between the infecting bacteria and the host, with many variables affecting
the result, comprehending these complex systems is essential for expressing efficacious
therapy approaches to handle sepsis and enhance patient results (Wiersinga & van der
Poll, 2022). Acute kidney damage (AKI), acute respiratory distress syndrome (ARDS),
sepsis-induced myocardial dysfunction (SIMD), liver dysfunction, brain dysfunction,
and skeletal muscle wasting are among the serious significances that can arise from
sepsis that develops into septic shock, these side effects have a significant role in the
higher death rate linked to sepsis (Ning et al., 2021).

With a growing universal incidence of infection-related septic values, sepsis continues
to pose a thoughtful challenge to medicine, patients who ache from sepsis and septic
shock have death rates ranging from 20% to 50% (Minasyan, 2022). Septic shock is
usually present in severe persons with untreatable hypotension or hyperlactatemia
(Zhang et al., 2018). Among patients admitted to hospitals, sepsis is a significant cause
of morbidity and mortality, sepsis patients require admission to the intensive care unit
(ICU) to get closely monitored treatment and essential supportive measures, potential
symptoms of organ failure, unstable vital signs, circulatory hemodynamics, and
respiratory dysfunction all of which are common in sepsis cases need to be closely
monitored, to tackle these difficulties, supportive treatment becomes essential and
includes measures including mechanical breathing, renal replacement therapy, the use of

vasopressors, and in certain situations, extracorporeal membrane oxygenation
1



(Y. Zhang et al., 2019). Sepsis is a serious medical condition that is becoming more
common in patients receiving treatment in ICUs (ICUs; 17.3%—-37.0% of cases occur
during ICU stays), the prognosis for sepsis is remains dire, with ICU mortality rates
ranging from 36.0% to 55.2% as a result of the limited therapeutic choices available, it
is therefore the main cause of death in adult ICU (Fathi et al., 2019).

Tissue hypoperfusion as a systemic reaction to infection is the trademark of sepsis
syndrome, a clinical sickness that affects 500,000 individuals in the US and results in
20-50% death, sepsis is the leading cause of death in adult non-coronary ICUs and 13th
most common cause of death among hospitalized patients all-purpose, according to
hospital release statistics, additionally, there has been an increase in the incidence of
sepsis syndrome, which is probably related to the rising use of immunosuppressive
medications as well as invasive diagnostic and treatment techniques (Schoenberg et al.,
1998).

Because they offer specialized facilities, interdisciplinary teams, and access to cutting-
edge diagnostic and treatment techniques, tertiary care institutions are vital in tackling
sepsis concerns, there is an increasing need for more thorough research on the factors
impacting ICU admission, treatment results, and survival despite the abundance of
studies examining many facets of sepsis, especially in the context of tertiary care
facilities (Fleischmann et al., 2016). Research has confirmed that in patients with
severe sepsis and septic shock, the initiation of goal-directed therapy early on can
considerably reduce mortality, As a result, when sepsis is identified, the emphasis is
now on delivering an immediate and strong intervention (Thiel et al., 2010).

1.2 Problem statement

A major contributor to morbidity and mortality in intensive care units (ICUs), sepsis
accounts for 25% of all ICU deaths. Over the past ten years, the prevalence of sepsis has
increased annually, with estimates ranging from 8% to 13%. Reasons for this increase
include increased use of immunosuppressive drugs, chemotherapy, invasive procedures,
and organ transplants. One major barrier to reducing the impact of sepsis is the delay in
diagnosing and treating the condition in emergency departments (EDs). Additionally,
this condition has substantial negative social and economic ramifications and depletes a

substantial amount of healthcare resources (Yu Zhang et al., 2019).



The leading cause of sepsis, which accounts for around 6 million mortalities each year,
is a dysregulated host response to infection, because sepsis is a dynamic disease, early
identification is essential to lowering its high mortality rate, this important role of early
prediction is made more difficult by the lack of an accurate test or scoring system
(Zabihi et al., 2019). Sepsis continues to be a main problem for patients, medical
employees, and healthcare systems across the world, despite years of yearly studies
targeted at lowering its death rate, identifying and predicting those who are at risk for
sepsis early on, and being aware of the potentially harmful effects of the illness are

important issues that must be taken care of (Wang et al., 2021).

Sepsis is one of the most common and deadly diseases in the world, it is the leading
cause of illness and death worldwide, high treatment costs and prolonged hospital stays
indicate the significant healthcare weight it presents, however, the total death rate and
financial burden associated with treating sepsis might be significantly reduced by
precisely identifying risk factors and choosing treatments.(M. M. Islam et al., 2019)

Empirical evidence indicates that timely initiation of antibiotic treatment following an
early diagnosis of sepsis improves patient consequences, there is a 7.6% increase in the
possibility of death for every 6-hour delay in treatment, however, sepsis frequently
confronts problems in good diagnosis and adequate treatment because of the overlap of
symptoms with other conditions that also entail organ failure and deterioration (Yan et
al., 2022).

1.3 Significance of the study

| have seen a steady rise in the number of patients being admitted to the Intensive Care
Unit (ICU) with a diagnosis of sepsis, as well as an increase in the number of patients
who have sepsis while in the ICU, through my work there. The selection of this study

topic was largely influenced by this noteworthy tendency.

To predict sepsis outcomes, the Sequential Organ Failure Assessment (SOFA), Acute
Physiology and Chronic Health Evaluation Il (APACHE 1I), and Simplified Acute
Physiology Score Il (SAPS II) are now used in clinical settings, but in some cases
particularly when it comes to sensitivity and specificity, they might not always perform
well enough, developing improved prediction models and gaining a thorough

understanding of the processes behind sepsis-induced death are authoritative, to develop
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individualized therapies for a range of sepsis patients, immediate care is needed (Wang
et al., 2020).

The Sepsis is a condition that is difficult to diagnose and identify due to its high
frequency and prevalence, as well as its unclear early signs, such as a rapid pulse and
chilly skin. Patients with sepsis can quickly progress to a severe stage of the illness, so
prompt and effective treatment is crucial to improve survival chances. Additionally,
patients with sepsis typically require longer hospital stays than people without the
condition (Teng & Wilcox, 2020). Research has shown that prompt administration of
antibiotics following an early diagnosis of sepsis improves patient outcomes; however, a
six-hour treatment delay increases the risk of death. Sadly, sepsis is frequently
misdiagnosed and poorly treated because its symptoms can mimic those of numerous

other conditions, which can result in organ failure and degradation (Yan et al., 2022).

Accurately identifying risk factors and choosing the best medications are essential for
reducing overall death rates and easing the cost burden of treating sepsis, although there
are already screening methods in place, such as the systemic inflammatory response
syndrome (SIRS) and modified early warning system (MEWS), their efficacy in
accurately identifying sepsis patients and easing their transition to higher levels of care
is still insufficient (Md Mohaimenul Islam et al., 2019).

1.4 Aims of the study

The purpose of the study is to assess how predictable ICU admission, results, survival,
and death are. Adult patients at a tertiary care hospital who were admitted to the medical
ICU and developed sepsis

1.4.1 Research question
e Do white blood cell count, albumin, C - -reactive protein, platelet count, and lactate

levels predict admission to the medical ICU in patients with sepsis?

e Do age and gender affect the outcome, survival, and mortality in medical 1CU

patients with sepsis?

e Do the Comorbidities and pre-existing conditions affect the outcome, survival, and
mortality in medical ICU with sepsis?



This investigation analyzes risk factors predicting admission to the intensive care
unit in patients with sepsis the outcome of these patients and prognostic factors

predicting their survival.

1.4.2 Research hypotheses

WBCs, CRP, albumin, platelet count, and lactate levels indicate sepsis outcomes
(length of ICU stay, need for mechanical ventilation,) among sepsis patients in the

medical intensive care unit (MICU).

MICU patients' sepsis is predicted by the Modified Early Warning Score (MEWS),

which can alter outcomes (length of ICU stay, need for mechanical ventilation).

Age and gender predict sepsis patients' admission, outcomes (length of ICU stay,

need for mechanical ventilation), survival rate, and mortality rate in the MICU.

Pre-existing illnesses and comorbidities affect sepsis patients' admission, outcomes
(length of ICU stay, need for mechanical ventilation, organ failure), survival rate,
and mortality rate in MICU.

1.4.3 Independent variable

Demographic variables (age, gender)

Clinical variables (vital signs (blood pressure, heart rate, temperatures, respiratory
rate mental status, and urine output) and laboratory values (CRP, albumin, WBCs,

lactate).

Co-morbidities and pre-existing conditions

1.4.4 Dependent variable

Intensive care unit (ICU) admission
Outcomes (length of ICU stay, need for mechanical ventilation, organ failure)

Survival and mortality



These are the variables that researchers are trying to understand, explain, or predict
based on the independent variables and other factors studied in the research.

The diagram that follows shows the actions we will take in this study; the diagram that

follows shows the title of the study and the effects of sepsis.

Figure 1

Framework

Predictors of
Intensive Care
Unit Admission
Patients
with sepsis
A 4
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Mortality Survival
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L 4 L

1.5 Literature review

It was noted in a 2015 study that procalcitonin and C-reactive protein were the most
public biomarkers used when sepsis was present, this study was done by (Ryu et al.,
2015). A total of 157 patients with septic shock and severe sepsis were hospitalized to
Samsung Medical Center's ICU between March 2013 and February 2014, procalcitonin
and C-reactive protein (CRP) concentrations were shown to be connected with the
outcomes of critically sick sepsis patients according to a retrospective analysis of 171

occurrences connecting these patients. it was noted in these cases that CRP might not do



less well than procalcitonin in terms of prognostic assessment. Another Researchers
found that sepsis has a main role in critically sick patients’ morbidity, death, and rising
healthcare expenses, in a 2018 study, the significance of prompt antibiotic intervention
in enhancing the chances of survival for individuals suffering from sepsis was
underlined, the problem though, is that there are no clinically validated techniques for
accurately predicting when sepsis will begin in real time, the researchers used artificial
intelligence (Al) to create a sepsis prediction model in order to close this gap,
According to their research, an Al-based Sepsis Expert could precisely predict when
patients in ICU will begin to experience sepsis, ironically using publicly available real-
time data from the ICU, this prediction could be performed 4-12 hours prior to clinical
recognition, this creative strategy has potential, for strengthening prompt responses and
eventually increasing critically sick patients' outcomes who are susceptible to sepsis
(Nemati et al., 2018). In a different study, scientists used albumin as a marker for sepsis
in elderly patients and found that age is a significant predictor of sepsis incidence and
fatality in the elderly, the patients in the ED of a tertiary teaching hospital were the
subject of the retrospective study. which ran from January 2016 through June 2017, the
goal was to investigate the variables affecting the prognoses of elderly patients with
sepsis who were being treated in a tertiary care hospital emergency room, the study's
conclusions imply that reliable indicators of mortality, such albumin levels, should be
taken into account when determining prognosis and creating possible treatments for

elderly sepsis patients (Isabel. Arnau-Barrés et al., 2019).

Finding the death rate from acute sepsis among adult patients admitted to the med
MICU was the main goal of a study conducted in 2017, finding risk factors for death
was the secondary objective, which centered on baseline clinical, laboratory, and
demographic data gathered at the time of study enrollment, the variables that contribute
to the risk of death were investigated using univariate analysis, then to identify
independent mortality predictors, statistically significant covariates were included to
multivariate analysis, the results of the study showed that adult patients with severe
sepsis in the MICU had higher blood levels of CRP, higher platelet counts, an
APACHE score of more than 25, and the need for invasive mechanical ventilation, these
variables were found to be independent predictors of severe sepsis-related mortality
(Mohamed et al., 2017). The aim the following research was to determine whether the
platelet-to-lymphocyte ratio (PLR) might be used as a predictive marker for the
7



inflammatory response in sepsis. The results, which were published in a 2019
publication, were obtained using information from the Multiparameter Intelligent
Monitoring in Intensive Care Il database, the study used a retrospective cohort
approach, analysis was done on a group of 5537 sepsis patients, the results showed that
increased PLRs upon admission were linked to a greater probability of death, but in
patients who were receiving vasopressors, AKI, or had a SOFA score higher than 10,

this correlation did not achieve statistical significance (Shen et al., 2019).

A examining the variables affecting the length of ICU stays and in-hospital mortality
among sepsis patients was the goal of a prospective research that was published in 2017,
the predictive significance of high red cell distribution width (RDW) in detecting sepsis
was also investigated in this study, after 27 patients were removed from the experiment,
which had a starting enrollment of 187 people, adult patients who had been suspected of
having sepsis were added, the principal finding of the study indicated that the
APACHE 11 score might be improved in critically sick patients in order to improve the
differentiation between sepsis and SIRS by include an increased RDW value, this
suggests that a better way to distinguish sepsis from SIRS in critically sick patients may
be to combine elevated RDW with the APACHE 11 score (Farzanegan & Zangi, 2017).
CRP became a widely used biomarker for sepsis in a 2016 research, sepsis is the leading
cause of death in ICUs, though acknowledged, further investigation is necessary to
confirm its dependability for diagnosing sepsis and to advocate for its incorporation into
medical practice firmly, this study suggests that CRP is a sensitive biomarker of sepsis,
although not being particularly specific (Pradhan et al., 2016).

Researchers looked at the persistent problem of sepsis as the primary cause of morbidity
and death for patients in ICUs in a study conducted in 2017, according to the study,
there is an 8% increase in sepsis-related mortality for every hour after diagnosis,
underscoring the importance of prompt care, the study investigated the utility of high-
resolution blood pressure (BP) and heart rate (HR) time series dynamics for early sepsis
diagnosis, with a focus on patients in an academic urban hospital who met the criteria
for the third edition of the international consensus definition of sepsis (sepsis-I1l), the
results of the study demonstrated that evaluations based on multiscale entropy of HR
and BP dynamics might be used to predict sepsis, this strategy presents a viable path for



early identification and intervention, with the potential to enhance sepsis treatment
results in critical care environments (Shashikumar et al., 2017).

Validating the linkage, a research was conducted in 2015 that looked at the relationship
between troponin levels and mortality in patients with sepsis, although cardiac troponins
have been shown to be sensitive and accurate markers of heart injury, there has been
disagreement over their predictive value in sepsis, the results of the study provided
credence to the idea that elevated troponin levels indicate mortality and a worse
prognosis in individuals with sepsis, the conclusion emphasized the need for more study
to determine whether introducing novel therapeutic techniques or more aggressive
therapy might successfully lower mortality in this particular patient subgroup (Sheyin et
al., 2015). Researchers looked at the predictive significance of the albumin/CRP ratio in
2018 to see if it may predict mortality or poor outcomes in a variety of patient
demographics, the purpose of this study was to determine whether there was a reliable
link, if any, between the CRP/albumin ratio and 28-day mortality in patients admitted to
the MICU, the study which used a retrospective cohort analysis, concluded that higher
CRP/albumin ratios were linked to a higher risk of 28-day death in patients receiving
MICU care, the results highlighted the potential importance of this ratio as a prognostic
indication in such clinical settings, suggesting that higher CRP/albumin ratios acted as a

predictor for worse outcomes in critically sick persons (Park et al., 2018).

In other study made by (Rowe et al., 2016). Specifically aimed at older persons, this
study focused on sepsis, a common health issue in this population, the goal of the study
was to find risk factors for increased mortality in the elderly and investigate the
relationship between sepsis at the time of ICU admission and death, the results showed
that older patients with sepsis who are admitted to the ICU had a greater death rate than
older patients who do not have sepsis, interestingly the association between sepsis and
mortality vanished when early treatment of antibiotics and vasopressors was taken into
account, it is notable that patients with cancer were included in the study's analysis. In a
study conduct by (Manjappachar et al., 2022). This is the first thorough analysis of the
rates of immediate death for adult patients who meet the Sepsis-3 criteria for septic
shock, particularly those who are brought to the ICU and have hematologic
malignancies, the results highlight the fact that, even with the advancements in survival

rates for cancer patients and sepsis patients over the past 20 years, and even with the

9



impact of the Sepsis-3 definition, septic shock is still associated with higher mortality
rates and worse 90-day survival outcomes in patients who are specifically coping with

hematologic malignancies.

In study conduct by (Sanderson et al., 2018). the goal of the 155-person research was to
forecast the 30-day death rate for sepsis patients, higher age (adjusted odds ratio
[adjOR] = 1.05), thrombocytopenia (adjOR = 3.10), hospital-acquired sepsis (adjOR =
3.34), elevated lactate concentration (adjOR = 1.16), persistent hypotension despite
vasopressors (adjOR = 3.89), and mottling (adjOR = 3.80) were found to be significant
contributors to increased odds of 30-day mortality, on the other hand, variables that
were shown to be protective against 30-day mortality were fever (adjOR = 0.46), fluid-
refractory hypotension (adjOR = 0.29), and being diagnosed on a surgical unit (adjOR =
0.35) in our patient, remarkably, promptness of therapy was not determined to be a
major contributing factor. The SOFA, APACHE Il and SAPS Il were used in the study's
retrospective analysis of sepsis data in order to estimate mortality, the findings revealed
that rather than being intervention-specific, death projections appeared to be more
patient-related, the application of the identified parameters has the potential to enhance
the care provided to those who are more vulnerable to death, as highlighted in the
conclusion, (Raith et al., 2017). By removing the SIRS criterion from the definition of
sepsis and establishing the fast Sequential [Sepsis-related] Organ Failure evaluation
(gSOFA), the study sought to improve the speedy evaluation of sepsis, it underlined
how crucial it is for the SOFA score to change by two or more points, according to the
study's findings a rise in the SOFA score of two or higher in patients with suspected
infections admitted to an ICU was associated with a higher predictive accuracy for in-
hospital mortality than either the SIRS criteria or the gSOFA score, In conclusion the
study findings suggest that the SIRS criteria and gSOFA may not be very useful in
predicting death in the ICU context, Compared to the classic SIRS criterion or the
recently developed qSOFA score, the study indicates that a significant rise in the SOFA
score (2 or more points) is a more accurate indication of in-hospital death among

persons with suspected infection admitted to the ICU.(Raith et al., 2017)

In study made in ED by (Javed et al., 2017), Finding early mortality predictors in
patients hospitalized to ED due to severe sepsis was the study aim, the results of the

study showed that initial blood lactate levels and qSOFA score were independent

10



predictors of mortality during the first 24 hours of ED admission in patients with severe

sepsis.

In systematic study done by (Fathi et al., 2019), In a comprehensive analysis, evaluated
the risk variables associated with sepsis in patients admitted to several types of ICUs:
trauma, medical, surgical, neurologic, and general the outcomes of study analysis
extensively detailed the risk variables linked with sepsis across these varied patient
groups, according to this research, sepsis rates among ICU admissions may be
considerably decreased by improving the care given to surgical patients and effectively
managing critical care treatments, it was shown that while modifiable risk factors
especially those connected to critical care treatments and surgical procedures offer
chances for intervention and risk reduction, non-modifiable risk factors like age, sex,

and comorbidities play a role in the development of sepsis.

In other study done by (Martin-Loeches et al., 2019), This prospective multicenter
investigation revealed that hospital mortality risk was higher for critically sick elderly
and very senior patients with sepsis than for those 65 to 79 years of age, in particular
those 80 years of age or beyond had a higher risk of death. Notably, among the very old,
advanced age became a separate risk factor, but the study also found that prompt
medication given in the first six hours after resuscitation was positively correlated with

a lower rate of hospital death for this particular patient population.

Another study done by (Yu Zhang et al., 2019)Although the SOFA score is considered
the gold standard, the study contends that looking at various biomarkers may improve
the diagnostic and prognostic capacities for determining sepsis in patients receiving ICU
treatment. Another prospective study intends to investigate the variables linked to the
outcome of patients hospitalized to the critical care unit at Northwest General Hospital
and Research Centre, Peshawar, Pakistan with severe sepsis and septic shock done by
(Ullah et al., 2016). Conclude that Patients with septic shock have slim recovery

prospects.

Particularly among critically sick patients, sepsis, especially its more severe forms such
as septic shock and severe sepsis, continues to be a major global cause of morbidity and
death. It is a potentially fatal illness that develops when the body's reaction to an

infection causes extensive inflammation, which damages organs, causes tissue damage,
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and can even be fatal. Because of its complicated etiology and variable clinical
presentation, sepsis can be difficult to diagnose and predict in terms of prognosis,
despite the fact that early detection and prompt care are essential to improve outcomes.
Additionally, individuals with urinary tract infections and respiratory infections had the
lowest survival rates, C-reactive protein (CRP) and albumin have drawn attention
among the many biomarkers available for their predictive and diagnostic value in the
therapy of sepsis. CRP is an acute-phase protein that is useful for determining the
existence and degree of sepsis because it rises quickly in response to inflammation and
infection. Conversely, severe inflammation, infection, and other systemic stresses tend
to cause a reduction in albumin, a plasma protein that is mostly generated by the liver.
Low albumin levels, or hypoalbuminemia, indicate the severity of the disease and the
body's diminished ability to maintain homeostasis, and have been linked to poorer
outcomes in critically sick patients, Combining CRP and albumin levels has been
suggested as a possible way to improve the prediction accuracy for sepsis outcomes due
to their respective relevance. This strategy seeks to capitalize on the physiological and
nutritional state represented by albumin levels, as well as the inflammatory response
shown by high CRP. Researchers want to ascertain if baseline CRP and albumin levels
upon ICU admission, when evaluated in combination, might function as independent
predictors of long-term outcomes, namely 180-day death, in patients suffering from
severe sepsis and septic shock, In the critical care situation, our integrated biomarker
approach may provide physicians with a straightforward yet effective tool for patient
stratification based on mortality risk, enabling more individualized treatment plans and
resource allocation (Kim et al., 2015). Another study said A dysregulated host response
to infection causes organ failure, which is the hallmark of sepsis, a potentially fatal
illness. Clinically, it is recognized by an abrupt rise of two points or more on the
Sequential (Sepsis-related) Organ Failure Assessment (SOFA) score, which denotes a
serious decline in organ function, The respiratory, cardiovascular, liver, coagulation,
renal, and neurological systems are among the major organ systems whose functions are
assessed using this score method. A increased risk of morbidity and death is correlated
with a score of two or more points. Severe sepsis can develop into septic shock, a
subtype of sepsis marked by severe abnormalities in the circulatory, cellular, and
metabolic systems. In addition to prolonged hypotension that need vasopressor

treatment to maintain a sufficient mean arterial pressure, patients with septic shock also
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have high blood lactate levels even after receiving appropriate fluid resuscitation. Septic
shock is linked to severe multi-organ failure, and these individuals have a significantly
increased chance of dying, Early detection and treatment of sepsis are crucial due to its
fast development and high fatality rate. The most common cause of infection-related
deaths is sepsis, especially in the intensive care unit (ICU), when prompt treatment can
mean the difference between life and death. The chance of dying from sepsis increases
significantly and can cause irreparable organ damage if diagnosis or treatment is
delayed. Therefore, the management of patients with sepsis or septic shock requires
immediate medical care as well as the prompt deployment of suitable medicines, such as
hemodynamic support, organ function monitoring, and antibacterial medications, he
Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3),
released in 2016, provides new criteria to effectively detect sepsis and septic shock.
This consensus highlighted the significance of evaluating organ dysfunction as a
fundamental diagnostic component and characterized sepsis as a syndrome of
physiological, pathological, and biochemical abnormalities brought on by an infection.
Sepsis-3 highlights the need of laboratory tests in the diagnosis and monitoring of
sepsis, in addition to clinical examination. Leukocytosis or leukopenia might point to an
underlying infection or inflammatory reaction, therefore laboratory studies examine
white blood cell (WBC) counts and differentials to evaluate the body's immunological
response. Additionally, platelet counts are crucial because thrombocytopenia, or low
platelet levels, is frequently an indication of severe sepsis and is linked to increase risk
of death, Bilirubin levels, which evaluate liver function, are among the other crucial
indicators of organ disease. Increased bilirubin may be a sign of liver damage or failure,
which is typical in septic patients because sepsis frequently results in multiple organ
dysfunction. Since acute kidney damage is commonly observed in sepsis, where renal
impairment can be an early symptom of developing organ failure, serum creatinine
(sCr) levels are another essential indicator of renal function. A spike in blood creatinine
suggests renal damage, which calls for immediate attention. Creatinine levels aid
doctors in monitoring kidney function, Lactate concentrations are assessed as a sign of
tissue hypoperfusion in septic shock patients. Serum lactate levels that are elevated
indicate cellular stress and oxygen deficiency in tissues, which arise from insufficient
circulation brought on by severe hypotension. When it comes to fluid resuscitation and

vasopressor therapy, lactate monitoring informs treatment decisions and aids in

13



determining the severity of septic shock. Reduced lactate levels during therapy are
thought to be an indicator of successful resuscitation, while elevated lactate levels are
linked to a worse prognosis, All things considered, the Sepsis-3 guidelines provide a
comprehensive approach to diagnosing and managing sepsis and septic shock that
include both clinical criteria and laboratory tests to monitor the course of the illness and
organ function. Using these techniques to identify patients early is essential to lowering
sepsis-related mortality and improving patient outcomes (Kim et al., 2017), another
study about another maker said Because of its simplicity and ease of computation, the
neutrophil/lymphocyte ratio (NLR) has been investigated as a possible diagnostic and
prognostic marker for sepsis. The absolute or relative numbers of neutrophils and
lymphocytes in a patient's blood can be used to calculate this ratio. It is crucial because
of the way the body reacts to infection and stress, increasing neutrophil numbers and
decreasing lymphocyte levels respectively, In the setting of sepsis, there is a noticeable
influence on the immune system, notably with the induction of lymphocyte apoptosis
(programmed cell death), which further skews the NLR. In situations of septic shock,
this effect is much more striking, with a large increase in the NLR resulting from a
sharp decline in lymphocyte numbers. In light of these patterns, the NLR has been
suggested as a possible marker for sepsis diagnosis and severity evaluation, Presepsin, a
13 kDa polypeptide that results from the proteolytic cleavage of the soluble version of
cluster of differentiation CD14 (sCD14), is another marker that has drawn interest
recently. Although it is mostly expressed on immune cells, CD14 is also present in
organs such the brain, liver, intestines, and cartilage. Presepsin is a prospective
biomarker for sepsis since it is believed to be involved in the immune system's reaction
to bacterial infections , Previous research has demonstrated that presepsin levels have a
predictive value in predicting mortality risk and have been found to correlate with the
severity of sepsis. But thus far, there hasn't been any conclusive evidence of a
relationship between presepsin and the NLR. The majority of research has looked at the
connection between presepsin and other indicators that are frequently used to diagnose
sepsis, including procalcitonin (PCT), white blood cell (WBC) counts, and C-reactive
protein (CRP), Presepsin has generated interest, but it's yet unclear if NLR, a lot easier
to use and more accessible metric, might be a better or additional marker for septic
shock or sepsis diagnosis. The NLR is a more affordable choice for resource-

constrained situations since it can be computed from ordinary complete blood counts
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(CBC), unlike more intricate and expensive biomarkers like presepsin or procalcitonin.
Nevertheless, more investigation is required to determine its complete potential in
clinical practice, In a recent study, we examined the predictive utility of presepsin as a
measure of the severity of sepsis and the risk of mortality. We discovered strong
correlations between higher levels of presepsin and poorer outcomes in patients with
sepsis. Building on these findings, we intended to further evaluate the efficacy of other
putative sepsis indicators. In particular, we aimed to compare the NLR with presepsin
and the Sequential (Sepsis-related) Organ Failure Assessment (SOFA) score, which is
often used to quantify organ failure in septic patients, and analyze any possible link
between the NLR and the severity of sepsis. One of the most important indicators of
mortality in sepsis is the SOFA score, which measures the degree of organ failure across
several systems, We hypothesize that the NLR may be a useful prognostic marker in
sepsis, comparable to other well-known indicators like presepsin or the SOFA score,
because of its simplicity of computation and physiological foundation. We suggest that
the NLR might offer physicians a quick, practical, and affordable method for assessing
the severity of sepsis and forecasting patient outcomes. This study's specific goal is to
ascertain if the NLR, like presepsin or the SOFA score, can be utilized as a trustworthy
prognostic marker in sepsis. If proven accurate, the NLR may provide a cost-effective
substitute for more costly biomarkers, improving the management of sepsis, especially
in medical facilities with limited resources (Dragoescu et al., 2021). Other study said
Since its discovery in rat medullary cancer cell lines, procalcitonin (PCT), a
prohormone of calcitonin, has come to be understood as a key biomarker in relation to
inflammation and infection. Procalcitonin production is strictly controlled under normal
physiological settings, therefore levels are usually undetectable in healthy persons. But
in some clinical conditions, especially bacterial infections, its production is markedly
increased. Because of this, PCT is a useful tool for treating and detecting infectious
diseases, especially when it comes to differentiating between bacterial and viral or non-
infectious inflammatory states, Infection-related PCT's exact cellular source is still
unknown, while hepatocytes and macrophages have been linked to its formation.
Normally, the thyroid gland's C-cells generate calcitonin; however, systemic infections,
particularly those caused by bacteria, cause extrathyroidal synthesis of PCT. It is
believed that this process is stimulated by inflammatory cytokines, such as interleukin-1

(IL-1), interleukin-6 (IL-6), and tumor necrosis factor-a (TNF-a). PCT appears to
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function as a secondary mediator of inflammation, enhancing the immune response in
tissues that have already been activated by other inflammatory mediators, rather than
starting the reaction directly, however its precise physiological function is yet unknown.
As a result, PCT is now considered a valuable indicator of the degree of infection and
systemic inflammation, PCT is a highly specific marker for sepsis and other serious
bacterial infections because of its heightened sensitivity to bacterial infections. When a
bacterial infection first appears, its levels grow quickly—in as little as 4 to 6 hours—
and for severe systemic infections, they can increase up to 1000 times. Importantly,
PCT is a dynamic marker that may be used to advise the cessation of antibiotic
medication and track treatment effectiveness since its levels decrease as the infection
cures. It differs from other inflammatory indicators like C-reactive protein (CRP),
which might continue to rise long after the illness has cleared up, due to this property, In
other clinical diseases involving considerable tissue injury or inflammation,
procalcitonin levels are similarly high. These include heat stroke, burns, trauma,
surgery, and cancer, albeit the degree of PCT increase in these cases is often less than
that of bacterial infections. PCT levels may increase in trauma and post-surgical
recovery as a result of the body's inflammatory reaction to tissue damage; however, in
contrast to bacterial sepsis, these levels often do not jump sharply and frequently return
to baseline as the healing process advances. Similar to this, PCT may rise in cancer,
especially in advanced stages or when systemic inflammation is present, even though it
is not thought of as a particular indicator of malignancy, PCT is thought to have a role
in inflammation via modulating nitric oxide (NO) production, which is an important
mediator of vasodilation and hypotension in sepsis. According to in vitro research, PCT
may be able to block the iINOS pathway, which would lower the amount of NO
produced. The fact that this activity might lessen the extreme vasodilation and
subsequent hypotension observed in septic shock raises the possibility that PCT
functions not just as an inflammatory biomarker but also as an anti-inflammatory agent.
Its more comprehensive function in immunological regulation is yet unclear, though,
Another noteworthy element of PCT is its efficacy in directing antimicrobial therapy,
particularly in critical care settings such as the intensive care unit (ICU). Measuring
PCT can assist in determining if antibiotics are necessary and in tracking the efficacy of
therapy as PCT levels are correlated with the severity of bacterial infections. Numerous

investigations have demonstrated that PCT-guided antibiotic treatment can lower the
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usage of antibiotics without endangering patient safety. This is particularly crucial in the
battle against antibiotic resistance, as excessive antibiotic usage is a serious issue, To
sum up, procalcitonin is a useful and adaptable biomarker in the clinical context,
especially when it comes to helping identify bacterial infections and directing the
treatment of sepsis. It is a dynamic and responsive marker that helps physicians monitor
the course of disease and the efficacy of treatment because of its capacity to rise quickly
in response to infection and lower when the infection disappears. PCT has a well-
established therapeutic significance in infection control and inflammation, making it a
valuable tool in the arsenal against infectious disorders, even though its precise
physiological role in inflammation and immunity is still being investigated (Arora et al.,
2015).
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Chapter Two

Methods

2.1 Introduction

The processes and techniques used to conduct the research project are described in
detail in this chapter. The study population and sample, data gathering techniques,

ethical consideration, and statistical analysis are all covered in this chapter.

2.2 Study design

This study is a retrospective cohort design that includes data gathered at the time of
admission for patients who were admitted to the MICU at An-Najah National
University Hospital between 2018 and 2023.

2.3 Population

The population for this study consists of adult sepsis patients admitted to the Medical
Intensive Care Unit (MICU) between 2018 and 2023. Patients included in the study
were those with a confirmed diagnosis of sepsis as per the clinical criteria and admitted
to the MICU for sepsis management, and individuals with significant co-morbidities
that could confound the study outcomes. The data for this population was sourced from
electronic health records and MICU databases, ensuring a comprehensive capture of

relevant clinical and demographic information.

2.4 Sample and sampling

Thus, 294 NNUH patients included in the study. The sample is a convenience sample of
all sepsis patients who match the research inclusion criteria and are admitted to an
intensive care unit between 2018 and 2023.

2.4.1 Sample size calculation

Overall ICU death rates for sepsis patients were 25.8%, according to (Sakr et al., 2018).
Population Proportion Sample Size calculator from Select Statistical Service computed
the sample size for this investigation. The recommended sample size is 294. To cover

dropout, 32 patients added. There were 326 patients in the trial.
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Figure 2

Sample size calculation

Calculator

What margin of error do you need?

BCN
5% is a common choice
What confidence level doyou need?
95 % o
Typical choices are 20%, 95%, or 99%
How biq is the population?
S 10000C O
IF wou don't knowe, use 100,000
Wwhat do you believe the likely sample proportion to be? T o
. {a]
IF you're not sure, leave this as 50%
Your recommended sample size is o

2.4.2 Inclusion criteria for sampling

(1) Ages between (18-80)

2.4.3 Exclusion criteria for sampling

(1) ICU stays shorter than 24 hours.

2.5 Data collection

The study collected demographic, clinical, and laboratory data upon enrollment from
the electronic health record system. Age, sex, blood pressure, mean arterial pressure,
heart rate, temperatures, respiratory rate, Glasgow coma scale, mental status, urine
output, CRP, bicarbonate, platelet count, bilirubin, pao2, hematocrit, WBCs, albumin,
serum creatinine, blood urea nitrogen, serum sodium , serum potassium ,PH ,lactate,
blood cultures, comorbidities and pre-existing conditions, mechanical ventilation
Invasive or non-invasive mechanical ventilation and fio2%, APACHE Il Score, SOFA,
SAPS Il scoring systems, reported sepsis severity within admission to ICU All patients

were monitored until death or ICU release.
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Part one: Demographic data
Age and sex are among the demographic characteristics of the participants.
Part two: Clinical variable using the MEWS

Vital signs (blood pressure, mean arterial pressure, heart rate, temperatures, respiratory
rate, Glasgow Coma Scale, mental status and urine output) and laboratory values (CRP,
albumin, bicarbonate, platelets count, Bilirubin, pao2, Hematocrit, WBCs, serum
creatinine, blood urea nitrogen, serum sodium, serum potassium, PH, lactate, blood

culture and cultures, and SIRS.

Systemic inflammatory response syndrome (SIRS) with a hypothesized or established
microbial cause was used to define sepsis. SIRS requires at least two of the following to
exist: (1) Body temperature >38 °C or 36 °C, (2) Heart rate >90 bpm, (3) Respiratory
rate >20 bpm, and (4) White blood cell count >12,000 mm3.(Mohamed et al., 2017)

The Early Warning Score (EWS) is a technique for bedside evaluation based on five
physiological parameters: systolic blood pressure, pulse rate, respiration rate,
temperature, and AVPU score. Recent research has shown that a modified EWS, which
includes relative departure from patients' normal blood pressure and urine output, can be

used to identify patients who would benefit from intensive care (Subbe et al., 2001).

20



Figure 3

Modified Early Warning System (MEWS)

MEWS (Modified Early Warning System)
2
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EARLY WARNING SCORING SYSTEM FOR DETECTING ADULT PATIENTS WHO HAVE OR ARE DEVELOPING CRITICAL ILLNESS

IS THE SCORE FOR YOUR PATIENT 1-2? PERFORM 2 HOURLY OBSERVATIONS AND INFORM NURSE IN CHARGE

IS THE SCORE FOR YOUR PATIENT 37 PERFORM 1-2 HOURLY OBSERVATIONS AND INFORM NURSE IN CHARGE

*IF THE MEWS SCORE IS DETERIORATING : THE WARD S.H.O. OR DUTY DOCTOR MUST ATTEND*

IS THE SCORE FOR YOUR PATIENT 4 OR MORE? PERFORM OBSERVATIONS AT LEAST 1/2 HOURLY. ENSURE MEDICAL
ADVICE IS SOUGHT AND CONTACT OUTREACH TEAM (see below)

Part three: Comorbidities and pre-existing conditions

Past medical

Part four: Mechanical ventilation

Invasive or Noninvasive mechanical ventilation and fio2%

Part five: APACHE Il Score

This score is available to all patients who have recently been hospitalized in the ICU, it
is a useful tool for risk stratification and comparing the therapy given to patients with
similar risk factors in other units (Knaus et al., 1991). The APACHE 11 score is a broad
indicator of illness severity based on age, prior health problems, and current
physiological parameters, the score can aid in the evaluation of patients to establish the
scope and intensity of therapeutic and diagnostic intervention, Minimum 0 and
maximum 71 are the values for APACHE II; a higher score indicates a higher risk of
hospital mortality, the benefit of the APACHE is that it may be used to track the
patient's reaction to therapy during their stay in the hospital. About 75% of the time, the

APACHE Il is a reliable early prognostic indication of disease severity; it is equivalent
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to the Ranson score in its ability to discriminate between mild and severe pancreatitis
(Knaus et al., 1985).

Part six: SOFA Score

The SOFA Score may be used to determine the risk of death and organ failure for every
patient admitted to an ICU, death is predicted using the SOFA Score, which is based on
the degree of malfunction in six organ systems, the worst readings recorded during the
preceding 24 hours are used to produce it upon admission and every 24 hours until
release (Vincent et al., 1996).

Part seven: SAPS Il score

The SAPS Il was first presented in 1984 as an alternative to the APACHE scoring
system, the worst number out of 12 standard physiological measurements recorded
within the first 24 hours of a patient's admission, along with information on the patient's
past health status and certain data gathered at the time of admission, are used to
calculate the SAPS Il score, 24 hours after ICU admission, the measurement is
completed and the results are an integer point score between 0 and 163, coupled with a
range for anticipated hospital mortality of 0% to 100%, a sigmoidal association exists
between the SAPS |1 score and the mortality rate (Amina Godinjak et al., 2016).

Ethical consideration

The study was approved by the institutional review board (IRB) of An-Najah National
University, the NNUH ethics committee approved the study, guaranteeing that it
complies with ethical guidelines. It also follows the guidelines of the Helsinki
Declaration to the letter. Furthermore, precautions are taken to safeguard data

confidentiality, reducing the possibility of unwanted access.

Statistical plan

For data input and analysis, the researcher employed the Statistical Package of Social
Science (SPSS version 25) software. Frequency tables that illustrate variations across
different medical histories for sepsis and provide baseline features by number (n) and
percentage (%) in categorical data. Once the normalcy criteria were applied to
numerical data, the mean + standard deviation (SD) was used to characterize the

normally distributed quantitative data. On the other hand, the median and range were
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used to characterize data that was not regularly distributed and had outlier values.
Additionally, various statistical tests such the Kruskal-Wallis test with percentiles and
the Chi-square test to compare categorical variables are used in addition to cross-

tabulation for the primary conclusions.

23



Chapter Three

Results

3.1 Introduction

This chapter discusses the outcomes of the statistical analysis conducted on the data,
which includes a descriptive analysis that introduces the study and provides solutions to
the study's research questions. The total sample number was 294 Sepsis patients, but we
added 30 patients to cover dropouts. The total is 326 for the trial. Our sample was not
normally distributed according to the normality test on SPSS. The Kruskal-Wallis test
was utilized to assess if there was a statistically significant difference between alive and
dead patients with respect to various variables, including age, systolic blood pressure
(SBP), diastolic blood pressure (DBP), mean arterial pressure (MAP), heart rate (HR),
temperature, respiratory rate (RR), Glasgow coma scale (GCS), urine output (over 24
hours), c-reactive protein (CRP), bicarbonate (HCO3), platelet count (PLT), total serum
bilirubin (TSB), partial pressure of oxygen (Pao2), hematocrit (Hct), white blood cells
(WBC), serum creatinine (Cr), blood urea nitrogen (BUN), serum sodium (Na), serum
potassium (K), potential of hydrogen (PH), serum albumin, serum lactate, (MEWS),
epinephrine, norepinephrine, dopamine, dobutamine, Fraction of inspired oxygen
(Fio2), ventilator (days), partial pressure of oxygen/fraction of inspired oxygen ratio
(Pao2/Fio2), APACHE 11 (points), APACHE Il (mortality), SOFA (points), SAPS
(points), SAPS (mortality), and length of stay (LOS) (days) Pearson's chi-squared test
was utilized to assess if a statistically significant distinction existed between the
anticipated and observed frequencies within one or more classes of a contingency table,
such as the comparison between sex and death, including sex, comparison between
mental statuses such as alert, verbal, painful, unresponsive, comparison between
cultures and death, such as blood culture, urine culture, trap culture, sputum culture,
comparison between antibiotics and death, such as Piperacillin-tazobactam,
Vancomycin, Levofloxacin, Meropenem, Tigecycline, Amikacin, Ceftazidime,
Ciprofloxacin, Gentamicin, Colistin, and others antibiotics, comparison between past
medical history and death, such as hypertension (HTN), diabetes mellitus (DM), renal
disease, liver disease, cardiovascular disease (CVD), comparison between invasive

ventilation (1V), non-invasive ventilation (N1V), and death.
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For the continuous data to obtain Pearson's chi-squared, we divided them by the median
and compared them with death, such as median age and death, the statistical
significance of the P-value was determined to be significant when P < 0.05, and non-

significant when P > 0.05.

3.2 Descriptive statistics for study data

Our investigate in appendix G suggests that the data does not follow a normal
distribution based on the descriptive statistics obtained from 326 sepsis cases. These
metrics contain mean, skewness, kurtosis, lowest and maximum ranges, and standard

deviations.
¢ Distribution of the participants based on their demographic factors

The findings derived from sepsis indicate that 191 patients (58.59%) had been
determined as being survived, while 135 patients (41.41%) were reported died.

Table 1 presents a comprehensive overview of a number of demographic data, the
information indicates that a proportion of patients, namely (48.46%) fell below the age
of 58, whilst (52.16%) of patients were aged 58 years or above. With regards to gender,
the demographic of patients consisted of males, accounting for (58.90%) of the total

sample, while the rest of the sample (41.10%) encompassed females.
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Table 1

Distribution of participants according to socio-demographic characteristics

Demographic ~ Total Survival status Statistical test

characteristics  (N=326) Survived Died Chi-square P-value
N (%) (N=191) (N=135)

Age (Years)

Less than "58" 157 (48.46) 98 (62.42) 59 (37.58) 1.832 0.179

58 > 169 (52.16) 93 (55.03) 76 (44.97)

Sex

Male 192 (58.90) 108 (56.25) 84 (43.75) 1.053 0.361

Female 134 (41.10) 83(61.94) 51 (38.06)

3.3 Distribution of participants according to clinical data, mental status, Systemic

inflammatory response syndrome and Modified Early Warning Score

Results from a research that looked at a cohort of 326 individuals with sepsis are
exposed in Appendix G1 . Out of this group, 46% (150 patients) had a SBP that was less
than 110 mmHg when they were admitted, and 54% (176 patients) had a SBP that was
at least 110 mmHg. 59.2% of the patients (193) in the latter group had a DBP equal to
or more than 60 mmHg, whereas 40.8% of the patients (133) had a DBP less than 60

mmHg.

In addition, 47.2% of patients (154 patients) had a MAP below 76 mmHg, while 52.8%
of patients (172 patients) had a MAP equal to or surpassing 76 mmHg. Furthermore, out
of this subgroup, 39.9% (or 130 patients) had a HR that was less than or equal to 100
beats per minute (BPM), whereas 60.1% (or 196 patients) had a HR that was greater
than or equal to 100 BPM.

In addition, 49.4% (161 patients) of those with a HR equal to or higher than 100 BPM
had a Temperature below 37°C, while the remaining 50.6% (165 patients) had a
Temperature that was equal to or higher than 37°C. 53.8% of the patients in this total
sample 174 had a RR that was more than or equal to 23 BPM, whereas 47.2% of the
patients 154 showed a RR that was lower than 23 BPM.

Furthermore, of the whole sample, 124 patients, or 38%, had a GCS of less than 14, and
202 patients, or 62%, had a GCS of 14 or higher. Lastly, out of the 326 patients, 162
patients, or 49.7%, had a UOP throughout the course of the 24 hours that was less than
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1200 ml/day, and 164 patients, or 50.3%, had a UOP that was equal to or more than
1200 ml/day.

162 patients, or 49.7%, had serum HCO3 levels below 21.5 mmol/L, and 164 patients,
or 50.3%, had levels that were equal to or higher than 21.5 mmol/L. Comparably, 164
patients, or 50.3% of the total, had a PLT of 134 K/uL or higher, whereas the remaining
49.7% (162 patients) had a count that was lower.

52.5% (171 patients) had TSB levels equal to or higher than 0.8 mg/dL, whereas 47.5%
(155 patients) had levels below that threshold. In addition, 163 patients, or 50% of the
total, had a Pao2 below 98.5 mmHg, and 163 patients, or the other 50%, had a level that
was equal to or higher than 98.5 mmHog.

Fifty percent (163 patients) had Hct values less than or equal to 26.75%, while the other
fifty percent (163 patients) had levels that were equal to or higher than 26.75%.
Moreover, 50.9% of the patients (166) had a WBCs equal to or greater than 10.5 K/uL,
whereas 49.1% of the patients (160) had a count below 10.5 K/uL.

Fifty percent (163 patients) had serum Cr levels less than or equal to 1.2 mg/dL, while
the other fifty percent (163 patients) had levels more than or equal to 1.2 mg/dL.
Comparably, 164 patients, or 49.7% of the total, had a CRP level below 156 mg/L,
whereas 164 patients, or 50.3% of the total, had a level at or above 156 mg/L.

Moreover, BUN below 30 mg/dL were present in 49.7% (162 patients), whereas levels
equal to or higher than 30 mg/dL were seen in 50.3% of the patients. Regarding serum
Na, 144 patients, or 44.2%, had a level below 138 mmol/L, while 182 patients, or
55.8%, had a level equal to or higher than 138 mmol/L.

Additionally, 51.2% of the patients (167) had serum K levels equivalent to or higher
than 4.1 mmol/L, whereas 48.8% of the patients (159) had levels below that threshold.
Furthermore, the pH levels of 51.8% (169 patients) and 48.2% (157 patients) of the

patients were equivalent to or higher than 7.37.

In terms of serum albumin, 46% of the patients (150) had a level that was less than 2.7
g/dL, and 54% of the patients (176) had a level that was equal to or higher than 2.7
g/dL. Lastly, serum lactate levels were found to be below 2 mmol/L in 46.6% of the
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patients (152 patients), and equal to or higher than 2 mmol/L in 53.4% of the patients
(174 patients). 62.6% of the patients, or 204, had a MEWS of 4 or above, whereas
37.4% of the patients, or 122 patients, had a score below 4, You appear to have given
data on a patient sample, of which 232 had SIRS, while the remaining 94 did not. This
data implies that the sample was split into two groups according to whether SIRS was

present or not.

3.4 Distribution of participants according to their culture and antibiotic treatment

The study examined the features of a group of 326 patients who had been given a sepsis
diagnosis in order to identify trends in the use of antibiotics and microbiological
cultures. The comprehensive results, which are shown in Table , clarify a number of

important clinical profile elements for the group.

When it came to microbial cultures, the blood culture study showed that, out of the
entire sample, 19.3% tested positive for pathogens, while the remainder, or 81.9%,
showed negative findings. A same pattern was noted in urine cultures, where 81.9% of
samples produced negative results and 18.1% produced positive results. In the study's
investigation of trap cultures, 11.3% showed results that were positive, indicating
microbial development, whereas 87.4% showed negative results. Sputum culture
negative ones. In addition, sputum cultures were examined; 12.6% of the sample

showed positive findings, whereas 87.4% showed negative results.

When it came to the use of antibiotics, the group showed a variety of medication
delivery patterns. Twenty-nine percent of people took piperacillin Tazobactam, whereas
seventy-nine percent did not get this antibiotic. Of the patients who were administered
antibiotics, 62.3% used vancomycin, whereas 37.7% did not get this medicine. Of those
who received levofloxacin a medication used to treat bacterial infections 24.2% took it,
and 75.8% did not.

56.7% of patients used the broad-spectrum antibiotic meropenem, whereas 43.3% did
not use it. Amikacin, Trimethoprim-Sulfamethoxazole, and Tigecycline were given to
16.67%, 12.6%, and 1.5% of the patients, respectively; the other patients (83.4%,
87.4%, and 98.5%) did not get these antibiotics. 3.1%, 3.4%, 3.1%, 18.8%, and 6.1% of

patients took ceftazidime, ciprofloxacin, gentamicin, colistin, and other antibiotics,
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respectively. The remainder 96.9%, 96.6%, 96.6%, 81.6%, and 93.9% did not get these

particular medicines.

This detailed analysis offers a thorough summary of the cohort's microbial culture
findings and antibiotic use, providing insights into the range of antibiotic treatments
used and the frequency of both positive and negative cultures in the sepsis group under

study.

29



Table 2

Distribution of participants according to culture and antibiotic treatment

Culture and antibiotic Total Survival status Statistical test

treatment (N=326) Survived Died Chi-square  P-value
N (%) (N=191) (N=135)

Blood culture

Negative 263 (80.7) 159 (60.46) 105 (39.92) 1.956 0.200

Positive 63 (19.3) 32 (50.79) 31 (49.21)

Urine culture

Negative 267 (81.9) 157 (58.8) 110 (41.2) 0.027 0.885

Positive 59 (18.1) 34 (57.63) 25 (42.37)

Trap culture

Negative 289 (88.7) 173 (59.85) 116 (40.14) 1.700 0.217

Positive 37 (11.3) 18 (48.65) 19 (51.35)

Sputum culture

Negative 285 (87.4) 166 (58.25) 119 (41.75)  0.110 0.866

Positive 41 (12.6) 25 (60.98) 16 (39.02)

Piperacillin tazobactam

No 258 (79.1) 147 (56.98) 111 (43.02) 1.325 0.271

Yes 68 (20.9) 44 (64.71) 24 (35.29)

Vancomycin

No 123 (37.7) 74 (60.16) 49 (39.84) 0.202 0.728

Yes 203 (62.3) 117 (57.64) 86 (42.36)

Levofloxacin

No 247 (75.8) 134 (54.25) 113 (45.75) 7.905 0.006*

Yes 79 (24.2) 57 (72.15) 22 (27.85)

Meropenem

No 141 (43.3) 87 (61.7) 54 (38.3) 0.993 0.364

Yes 185 (56.7) 104 (56.22) 81 (43.78)

Tigecycline

No 272 (83.4) 168 (61.76) 104 (38.24) 6.826 0.010*

Yes 54 (16.6) 23 (24.59) 31 (57.41)

Amikacin

No 285 (87.4) 164 (57.54) 121 (42.46) 1.020 0.397

Yes 41 (12.6) 27 (65.85) 14 (34.15)

Trimethoprim

sulfamethoxazole

No 321(98.5) 188 (58.57) 133 (41.43)  0.004 1.000

Yes 5 (15) 3 (60) 2 (40)

Ceftazidime

No 316 (96.9) 186 (58.86) 130 (41.14) 0.314 0.746

Yes 10 (3.1) 5 (50) 5 (50)

Ciprofloxacin

No 315 (96.6) 185 (58.1) 130 (41.7) 0.077 0.767

Yes 11 (3.4) 6 (54.55) 5 (45.45)

Gentamicin

No 316 (96,9) 186 (58.86)  130(41.14) 0.314 0.746

Yes 10 (3.1) 5(50) 5(50)

Colistin

No 266 (81.6) 161 (60.52) 105 (39.47) 2.236 0.148

Yes 60 (18.4) 30 (50) 30 (50)

Others

No 306 (93.9) 174 (56.86) 132 (43.41) 6.126 0.017*

Yes 20 (6.1) 17 (85) 3 (15)
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3.5 Distribution of the participants based on their Comorbidities and pre-existing

conditions

On table 3 the study examined 326 individuals who were diagnosed with sepsis in
detail, revealing the complex network of comorbidities that existed within the sample.
Forty-five percent of these patients had been diagnosed with hypertension (HTN),
indicating a high incidence of this illness in addition to sepsis.

In contrast, the lack of HTN was seen in 59.5% of the sample, highlighting the varied
health profiles within the cohort. Furthermore, diabetes mellitus (DM) was identified in
33.1% of the total subjects, demonstrating a significant correlation between sepsis and
this metabolic condition.

Of the group, 66.9% did not have a diagnosis of DM, meaning that a sizable fraction
was not affected by this comorbidity. The most common component was malignancy,
which affected 58.6% of patients, whereas 41.4% of patients had no malignancies at all.
Thirty-six percent of the population had renal illness, adding another level of
complication to the sepsis patient's clinical picture. Significantly, 63.2% of participants
did not have renal illness, demonstrating the complex nature of health issues associated

with sepsis.

Also, 8.9% of individuals had a diagnosis of liver illness; 91.1% of cases did not have
this specific comorbidity. With 73.9% of patients presenting without cardiovascular
disease (CVD), the identification of CVD illness in 26.1% of patients gave another
dimension to the overall health picture. This thorough investigation of comorbidities
offers insightful information on the variety of illnesses linked to sepsis in the patient
group under study.
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Table 3

Distribution of participants according to Comorbidities and pre-existing

Distribution of Total Survival status Statistical test
participants (N=326) Survived Died Chi-square  P-value
according  to N (%) (N=191) (N=135)

Comorbidities

and pre-existing

HTN

No 194 (59.5) 102 (52.58) 92 (47.42) 7.137 0.008*
Yes 132 (40.5) 89 (67.42) 43 (25.76)

DM

No 218 (66.9) 120 (55.05) 98 (44.95) 3.405 0.074
Yes 108 (33.1) 71 (65.74) 37 (34.26)

Malignancy

No 135 (41.4) 99 (73.33) 36 (26.67) 20.646 > 0.001*
Yes 191 (58.6) 92 (48.17) 99 (51.83)

Renal disease

No 206 (63.2) 119(57.77) 87 (42.23) 0.156 0.727
Yes 120 (36.8) 72 (60) 48 (40)

Liver disease

No 297 (91.9) 176 (59.62) 121 (40.74) 0.618 0.437
Yes 29 (8.9) 15 (51.72) 14 (48.28)

CVvD

No 241 (73.9) 131(54.36) 110(45.64) 6.823 0.010*
Yes 85 (26,1) 60 (70.59) 25 (29.41)

3.6 Distribution of participants according to Mechanical ventilation status

Results about the status of 326 patients with sepsis who were on mechanical ventilation
are shown in Table 4. Out of the entire sample, 133 people, or 40.8%, were admitted to
the MICU using invasive ventilation (IV), whereas 193 people, or 59.2%, were not. In
addition, 186 people, or 57.1% of the total, were admitted to the MICU using
noninvasive ventilation (NIV), whereas 140 people, or 42.9% of the total, did not.
Subsequent investigation showed that 61% (199 individuals) had a fraction of inspired
oxygen (Fio2) equal to or greater than 0.4, whereas 39% (127 individuals) had a Fio2
less than 0.4. Furthermore, precisely half of the entire sample had a Fio2/Pao2 ratio that
was less than 255.4, while the other half had a ratio that was equal to or greater than
255.4. These results provide important new information on the ventilation and

oxygenation characteristics of patients with sepsis in the MICU.

32



Table 4

Distribution of participants according to Mechanical ventilation status

Distribution  of Total Survival status Statistical test
participants (N=326)  Survived Died Chi-square  P-value
according  to N (%) (N=191) (N=135)

Mechanical

ventilation status.

v

No 193 (59.2) 150 (77.72) 43 (22.28) 71.364 > (0.001*
Yes 133 (40.8) 41 (30.83) 92 (69.17)

NIV

No 140 (42.9) 46 (32.86) 94 (67.14) 66.964 >0.001*
Yes 186 (57.1) 145 (77.96) 41 (22.04)

Fio2

Less than 0.4 127 (39) 100 (78.74) 27 (21.26) 34.821 > 0.001*
04> 199 (61) 91 (45.73) 108 (54.27)

Pao2\Fio2 ratio

Less then 255.5 163 (50) 75 (46.01) 88 (53.99) 21.253 > 0.001*
255.5 > 163 (50) 116 (71.17) 47 (28.83)

3.7 Distribution of the participants based on their points and mortality according
to, APACHE, SOFA and SAPS 11

The study discovered the thorough assessment of 326 patients using exacting tools like
the SOFA, APACHE, and SAPS II. Table 5 provides a detailed breakdown of the

study's results.

Among the whole group of patients, 46.30% had APACHE scores that were less than 9,
and 58.3% had values that were at or above this cutoff. Interestingly, within the
APACHE subgroup, 26.1% had mortality rates < 0.25, which contrasted sharply with
the 73.9% who scored 9 or higher.

Paying attention to the SOFA evaluations, 41.7% of respondents received a score of less
than 9, and 58.3% received a score of nine or more. The detailed SOFA death statistics
showed that 51.5% of deaths were less than 0.33, 19.3% were at 0.50, and 29.1% were
more than 0.95. Another important scoring method, SAPS II, revealed that 50.3% of
participants scored at or above this criterion, whilst 49.7% of participants scored
below 47.
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Additionally, SAPS 11 showed that 50.6% of those with scores equal to or higher than
47 had fatality rates above 0.39, compared to 49.4% of those with scores less than 47.
With respect to various scoring systems, this comprehensive study offers a nuanced
view of patient outcomes and offers insightful information for clinical interpretation and

decision-making.

Table 5

Distribution of participants based on their points and mortality according to acute physiology
and chronic health, sequential organ failure assessment, simplified acute physiology score Il

Distribution  of Total Survival status Statistical test
participants based (N=326) Survived Died Chi- P-value
on APACHE N (%) (N=191) (N=135) square

scores, SOFA
score and SAPS
1

APACHE

(points)

Less than 19 151 (46.3) 121 (80.13) 30 (19.87) 53.809 > 0.001*
19> 175 (53.7) 70 (40) 105 (60)

APACHE

(mortality)

Less than 0.25 85(26.1) 76(89.41) 9(10.59) 45.023 > 0.001*
0.25> 241 (73.9) 116 (48,14) 126 (52.28)

SOFA (points)

Less than 9 136 (41.7) 103 (75.74) 33 (24.26) 28.276 > 0.001*
9> 190 (58.3) 88(46.32) 102 (53.68)

SOFA (mortality)
Less than 0.33 168 (51.5) 122 (72.62) 46 (27.38) 50.960 > 0.001*

0.50 63 (19.3) 42(66.67) 21(33.33)
More than 0.95 95(29.1) 27(28.42) 68(71.58)

SAPS Il (points)

Less than 47 162 (49.7) 131 (80.86) 31(19.14) 65.857 > 0.001*
47 > 164 (50.3) 60 (36.59) 104 (63.41)

SAPS I

(mortality)

Less than 0.39 161 (49.4) 130 (80.75) 31(19.25) 64.361 > 0.001*
0.39 > 165 (50.6) 61 (36.97) 104 (63.03)
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3.8 Distribution of the participants based their length of stay

Appedndix G3 shows the significant relationships that the investigation of 326 sepsis
patients found with the length of stay. Of the whole cohort, 157 individuals (48.2%)
were younger than 58 years old, while 169 persons (51.8%) were older than 58 years
old. In addition, 192 patients, or 58.9%, were male and 134 patients, or 41.1%, were

female.

When physiological parameters were examined, SBP was found to be lower in 46%
(150 cases) of the cases, and higher in 54% (176 cases) of the cases. In a similar vein,
59.2% (193 cases) had DBP levels equal to or more than 60 mmHg, whilst 40.8% (133
cases) showed values less than 60 mmHg. 52.8% (172 cases) of the patients had MAP at
or above 76 mmHg, whereas 47.2% (154 cases) MAP below this level.

According to HR data, 60.1% of patients (196 cases) had rates equal to or higher than
100 bpm, whereas 39.9% of patients (130 cases) had rates less than 100 bpm. In terms
of Temperature, 49.4% (161 cases) recorded a reading below 37°C, while 50.6% (165
cases) recorded a reading at or above 37°C. 52.8% (172 cases) had RR equal to or
above 23 bpm, whereas 47.2% (154 cases) had rates below that threshold.

According to neurological evaluations, 62% (202 cases) had a GCS score of 14 or
above, whereas 38% (124 cases) had a score of less than 14. In 37.4% of instances
(122), the MEWS were less than 4, and in 62.6% of cases (204), they were equal to or

above 4.

In terms of comorbidities, 108 patients (33.1%) had DM and 40.5% (132 patients) had
HTN. Of the patients, 58.6% (191) had a diagnosis of malignancy, while 36.8% (128)
had renal illness. Heart illness was found in 26.1% of patients (85), whereas liver

disease affected only 8.9% of patients (29).

According to hematological parameters, 50.3% (164 cases) of the patients had PLT
equal to or higher than 134 K/uL, whereas 49.7% (162 cases) had counts below that
level. Of the 160 cases, 49.1% had WBCs below 10.5 K/uL, and 166 cases, or 50.9%,
had counts equal to or higher than 10.5 K/uL. In 49.7% (162 instances), CRP levels

were less than 156 mg/L, and in 50.3% (164 cases), they were equivalent to or higher.
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46.6% (152 cases) had lactate levels less than 2 mmol/L, and 53.4% (174 cases) had
levels that were equal to or more than 2 mmol/L.

3.9 Distribution of participants based on theirs need for Mechanical ventilation.

The significant correlations found in a research including 326 sepsis patients with
regard to their requirement for IV are displayed in Appendix G4 . 167 people (51.8%)
were 58 years of age or older, and 157 people (48.2%) were under the age of 58 in the
whole group. In addition, there were 134 patients (41.1%) and 192 patients (58.9%)

who were female.

Upon examining physiological indicators, SBP was found to be lower in 46% of cases
(150 persons) and higher in 54% of instances (176 cases). In a similar vein, 40.8% (133
patients) had DBP readings below 60 mmHg, whereas 59.2% (193 cases) had values at
or above 60 mmHg. 52.8% (172 cases) had MAP of 76 mmHg or higher, whereas
47.2% (154 cases) had MAP that were lower.

After HR data analysis, 60.1% of patients (196 cases) had HR that were 100 bpm or
higher, while 39.9% (130 cases) had HR that were lower. 50.6% (165 instances) of the
Temperature measurements were at or above 37°C, whereas 49.4% (161 cases) had
values below 37°C. Furthermore, of the 172 instances, 52.8% had RR at or above 23

bpm, whereas the remaining 154 cases, 47.2%, had rates below that threshold.

Neurological assessments revealed that 62% (202 cases) had a GCS score of 14 or
above, whereas 38% (124 cases) had a score below 14. In 62.6% of cases (204
instances), the MEWS were at or above 4, while in 37.4% of cases (122 instances), they

were below 4.

108 patients (33.1%) had DM, and 40.5% (132 patients) had HTN in terms of
comorbidities. Of the patients, 58.6% (191) had a diagnosis of malignancy, while 36.8%
(128) had a renal ailment. Of the patients, 26.1% (85) had heart ailment, whereas only
8.9% (29) had liver disease.

In terms of hematological parameters, PLT ranged from 134 K/uL in 50.3% (164 cases)
of the patients to 162 instances, or below the threshold. 50.9% (166 cases) of the 160
cases had WBCs at or above 10.5 K/uL, whereas 49.1% of the patients had levels below

10.5 K/uL. In 49.7% (162 cases), CRP levels were less than 156 mg/L, while in 50.3%
36



(164 cases), they were at or above this threshold. 46.6% (152 cases) had lactate levels
below 2 mmol/L, while 53.4% (174 cases) had levels at or above 2 mmol/L.

3.10 Kruskal-Wallis test with percentiles

The outcomes of continuous data collected from an electronic system for patients
diagnosed with sepsis and admitted to the Medical Intensive Care Unit (MICU) are
displayed in the Appendix G5. We have used the Kruskal-Wallis test to evaluate the
significance of the link between different factors and mortality outcomes because
dataset does not follow a normal distribution. This statistical method offers resilience
when normalcy assumptions are not satisfied, making it especially appropriate for non-

parametric data analysis.

Through the use of percentiles and a closer look at the p-values that follow, may
conclude that there is a significant relationship between the factors under study and
mortality values that are smaller than the traditional significance level of 0.05. This
indicates that there are significant variations in the distribution of several parameters
measured in the continuous data with regard to the mortality result for septic patients
admitted to the MICU. This knowledge is essential for understanding potential
correlations or predictors of mortality in this patient group, which will help guide
treatment plans and clinical judgment calls that are meant to enhance patient outcomes.

3.11 Summary

326 patients were studied, and the results showed several important conclusions about
various demographic and clinical parameters as well as survival outcomes. While
physiological variables such as lower SBP, higher HR and poorer GCS were linked to
increased mortality, age and gender did not substantially correlate with survival status.
Although alertness and vocal responsiveness were associated with greater survival rates,
aberrant values in laboratory measurements and higher MEWS scores also strongly
corresponded with elevated mortality. Comorbidities like hypertension and cancer
demonstrated noteworthy links with survival status, whereas some drugs, such
tigecycline and levofloxacin, demonstrated substantial correlations with survival.
Additionally, temperature, RR, GCS, MEWS, and malignancy were all strongly linked
with the need for invasive ventilation, suggesting that these variables have predictive
power in predicting patient outcomes. Furthermore, SAPS Il, SOFA, and APACHE
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scores showed strong relationships with survival, highlighting the significance of these
scoring systems in determining mortality risk. Lastly, temperature, lactate levels, PLT,
and sex were found to have an impact on the length of hospital stay, whereas invasive
ventilation was found to be strongly correlated with temperature, RR, GCS, MEWS,
and malignancy.
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Chapter Four

Discussions and Conclusions

4.1 Introduction

As a severe reaction to infection, sepsis continues to be a major worldwide health
problem and may be dangerous for individuals. Among the severely sick population,
patients hospitalized in the MICU represent a high-risk subpopulation that is
particularly susceptible. Thorough knowledge of the complex variables impacting
admission, outcomes, survival, and death rates among adult sepsis patients in the MICU
is essential to improving clinician treatments and patient outcomes. This retrospective
study explores the complex network of factors influencing the course of sepsis patients
at a tertiary care hospital's MICU. Because sepsis is a complicated illness and critical
care circumstances are dynamic, a detailed investigation of all aspects of this syndrome
is necessary. Finding predictors that can provide critical information to doctors involved
in risk assessment, decision-making, and resource allocation is the main goal. In the
sections that follow, we will examine the body of research on sepsis in critical care
settings to provide context for this investigation. The objectives and research questions
of the study will then be outlined, and the choice of a retrospective technique will be
justified. The findings from this analysis hold the potential to give useful information
for academics, policymakers, and healthcare practitioners coping with the complicated
issues impacting sepsis patients in the MICU the main objectives of this research are to
improve our understanding of sepsis in the particular setting of the MICU and to offer
useful data that can guide the development of evidence-based practices and therapies.
To improve patient care and lessen the burden of sepsis on the healthcare system, it is
imperative to identify the variables linked to admission, outcomes, survival, and death
rates. This research intends to contribute to a more nuanced knowledge of sepsis and aid
attempts to lessen its cost on the healthcare system, because it remains a serious

problem in critical care.
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4.2 Age and Gender of the participant

The data showed that among sepsis patients in the MICU, neither age nor gender was
shown to be a significant factor determining survival or death, these results indicate that
these characteristics were not statistically significant in our research population. While
in the flossing study that conduct in 2019 it came to predicting the outcomes of sepsis in
the MICU (Liu et al., 2019). That conduct a significant P value for both group Age and
Gender , in other study that conduct by (Mohamed et al., 2017). Demographic data and
the relationship between risk variables and mortality was examined using the Chi-
square test. In the study, the gender P-value was 0.06, suggesting no significance,
whereas the age P-value was 0.011, showing significant. When compared our study to
the most recent one, we found that the P-value for age varied. Unlike previous study,
which found significance in age, ours had no significant results. On the other hand,

nonsignificant P-values pertaining to gender were found in both experiments.

While in other study that conduct by (Farzanegan & Zangi, 2017). The results of the
research with 187 patients diagnosed with sepsis in the MICU were substantially
different from our findings. Age and gender were included in the research as
demographic factors, and both had statistically significant P-values. Given that the
present study's sample was smaller than ours, the surprising divergence in results might
be the consequence of sample size discrepancies. The differences may also be due to
different study designs; our investigation used a retrospective methodology, whereas the

cited study was prospective.

In other study conduct by (Motzkus et al., 2018). Study comprised a retrospective
analysis with 1762 individuals. It contained age and gender demographic data, the latter
of which was broken down into categories. A significant P-value indicates that the age
group of 18 to 54 years old showed significant mortality. In contrast, because their P-
values were not significant in the other age groups (54-85 and older) did not exhibit any
significance with regard to mortality. Furthermore, only the underweight category
showed relevance in the gender analysis; the other weight categories did not

significantly correlate with death. These results are somewhat consistent with own study
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In the study that conduct by (Songsangjinda & Khwannimit, 2020), which was a
retrospective analysis of 2152 patients in the MICU who were diagnosed with sepsis. P-
values not significant for both variables age and gender indicated that there was no
significant correlation between them and mortality in the analysis, it is similar to result

in this study.

was to look at how age and gender affected the outcomes, survival rate, and death of
sepsis patients in the MICU. However, does not show a connection between mortality in
sepsis patients and demographic characteristics. Based on the results collected, thus
rejected our hypothesis that suggested a link between demographic data and length of

stay, mortality and survival.

4.3 Clinical data, Mental status, Systemic inflammatory response syndrome and

Modified Early Warning Score discussion

This study include this clinical variable Vital sign (BP, MAP, HR, Temperatures, RR,
GCS, Mental status and UOP over 24 hours) and laboratory values (CRP, Albumin,
HCO3, PLT, TSB, Pao2, Hct, WBCs, Cr, BUN, NA, K, PH, lac, blood culture and
cultures and SIRS, in our study SBP, HR, GCS, HCO3, TSB, PLT, Na, PH, Alb, Lac,
MEWS, Alertness, responding to Pain, Unresponsiveness and SIRS were significant to

mortality and survival.

SBP is an independent factor that represent the perfusion of the organ, and it is very
important to have adequate SBP for the health of the organ, in study that conduct by
(Tang et al., 2017). Conclude Early SBP variability appears to be associated with
mortality in patients with severe sepsis and septic shock, and this result corresponds to
our study. In other study that conduct by (Pandey et al., 2014). SBP and DBP are both
significant in sepsis patients, which partially corresponds with our study about SBP and

disagrees with our study about DBP.

Also, HR is a significant variable that can be a predictor of ICU admission and
mortality in patients with sepsis. Whenever the heart rate increased, mortality increased,
and that corresponds with a study made by (Shashikumar et al., 2017), who conduct
1100 critical ill said faster heart rate can be a predictor for sepsis. Another study that
conduct by (Pladys et al., 2015), said that HR can be a strategy for diagnosing sepsis.

But in other study like (Na et al., 2023), said the faster heart rate can reduce hospital
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mortality in patients with sepsis during their stay in the ICU. In study conduct by (Ye et
al., 2023). Included 9544 patients who said that a faster heart rate can increase
mortality, and this result corresponds with our study. Another predictor in our study that
was significant in predicting sepsis and mortality was CGS. In study conduct by
(Alalawi et al., 2017). Said that GCS can be a strong predictor for sepsis, also in another
study conduct by (Gul et al., 2017). that altered mental status with GCS less than 15 in a
definitional variable for sepsis, another study conduct by (Askim et al., 2017). Severe
sepsis can be identified by a GCS of less than 15. All of these studies agreed with our
result, which also said a lower GCS can be a predictor of sepsis and can increase the
risk of mortality.

HCO3 is also a significant variable for predicting sepsis and affecting mortality. In
study, when the HCO3 went down, that increased the mortality rate. In a study conduct
by (Velissaris et al., 2015). The metabolic acidosis resulting in an increased morality
rate among patients with sepsis. In other study conduct by (Mitra et al., 2020). That
being present with metabolic acidosis caused by low HCO3 serum can increase the
requirement for ICU and mortality for patients with sepsis, but there in a study conduct
by (Libdrio et al., 2015). It has also been suggested that increasing HCO3 levels can

increase mortality rates.

TSB is one of the significant variables that affects mortality in patients with sepsis. In
study, whenever the TSB increases, the mortality increases. In study conducted by
(Patel et al., 2015). and it agreed with our study and said that increasing the serum
bilirubin. In other study made by (Yamano et al., 2016). Included in the study, 91
patients said that increasing the TSB in patients with sepsis can increase the risk of
mortality. Also another study made by (Peng et al., 2021). said that an increase in the
TSB can lead to higher mortality. It is manifested, like when the TSB is high, which
means the liver is injured or hs liver dysfunction, as in the study conducted (Woznica et
al., 2018). agreed with that, another observational study also agreed that a change in

bilirubin can affect mortality (Takegawa et al., 2019).

About the Na serum in this study, the cutoff was 138. The mortality increased when the
result went up to 138. In study made by (Ni et al., 2016). conclude that hypernatremia is
strongly associated with a worse outcome in sepsis. and the sodium can be a predictor

of sepsis as in the study conduct by (De Freitas et al., 2019). Said this study
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demonstrated a positive correlation between hypernatremia on admission and the
presence of sepsis, but in other study conduct by (Castello et al., 2021). Said that both
high sodium levels and low sodium levels can both increase mortality in patients with

sepsis.

About albumin, which is a strong predictor of this study and can raise the risk of
mortality, the study was conducted by (Isabel Arnau-Barrés et al., 2019). said that
albumin is a very strong predictor for sepsis and increases mortality, but a study
conducted by (Godinez-Vidal et al., 2019). said that albumin can be a predictor of sepsis
severity but not a predictor of mortality, which is against our study that said albumin
can be a predictor for mortality, but in other studies conducted by (Yin et al., 2018).
Said that low serum albumin levels are associated with an increased risk of death in

patients with severe sepsis, and this result is totally agreeable with our results.

In this study about lactate, the cutoff point of lactate was 2, and the mortality risk
increased when the lactate level was higher. Overall, high lactate means the muscle
lacks oxygen, and this in general increases the mortality, not just for sepsis patients
(Bou Chebl et al., 2017). Said that high lactate levels can increase the risk of mortality
in emergency department patients and critical ill patients, for patients with serum lactate
can easily predict the prognosis of patients with sepsis as a study conducted by (Ryoo et
al., 2018). said, in other study conduct by (Chen et al., 2019). support that lactate level
can be a predictor for sepsis, and when you predict it early, you can improve the
outcome and decrease the mortality in patients with sepsis. In other studies conducted
by (Casserly et al., 2015). Said that high lactate levels are associated with
hypoperfusion, and this increases mortality. In our study, an increase in lactate levels

led to an increase in mortality.

In this study, we used MEWS to predict sepsis and mortality, and there was a
relationship between MEWS and sepsis patients with high scores. Patients with high
scores are at higher risk for mortality (Brink et al., 2019). Ensured the accuracy of using
MEWS in assessing patients with sepsis, in other studies conducted by (Roney et al.,
2015). said that there is not enough study for this score that can benefit from predicting
outcome. Also, we include in our study SIRS for predicting sepsis and mortality in a
study conducted by (Kaukonen et al., 2015). said that SIRS can be a predictor of sepsis,

but in other studies, it was said that (Usman et al., 2019). said that there is another tool
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we can use for predicting sepsis and mortality. SIRS can predict mortality, but there are
other tools that are also better at predicting mortality (Raith et al., 2017).

To answer the research question, do WBCs count, albumin, C-reactive protein, platelet
count, and lactate levels predict admission to the medical ICU in patients with sepsis?
there is no relationship between CRP and WBCS for predicting admission to the MICU
for patients with sepsis, but about albumin, lactate, and platelet count, they can predict
admission to MICU for patients with sepsis, and it is the same for the hypothesis that
said WBCs, CRP, albumin, platelet count, and lactate levels indicate sepsis outcomes
length of ICU stay, need for mechanical ventilation, etc.) among sepsis patients in the
MICU

4.4 Co morbidities and pre-existing conditions

In this study, we contain HTN, DM, malignancy, renal disease, liver disease, and
cardiovascular disease (Ahlberg et al., 2023). Said that could be, and there are
relationships between HTN and the incidence of sepsis in a study conducted by (Zhou
et al., 2018). said the HTN can increase mortality among all patients; in other studies
conducted by (Liu et al., 2020). Said that HTN can lead to AKI in patients with sepsis,
and that can increase mortality.

The other pre-existing factor is malignancy. The mortality percentage in our study is
41.41%, which can be manifested by the high number of patients with malignancy;
58.59% of our total sample were diagnosed with malignancy in a study conducted by
(Torres et al., 2015). Said that malignancy can worsen the outcome for patients with
sepsis and can increase mortality, and this result is in agreement , conducted by
(Hensley et al., 2019). said the malignancy can increase the risk of mortality and also
can increase the risk of readmission among young adults, in another study conducted
by (Baykara et al., 2018). And the study, which included patients with sold and non-
sold cancer, said that malignancy can be a predictor of mortality. In other studies
conducted by (Hawari et al., 2016). Said that one-fourth of the malignancy patients
requiring ICU admission mean the malignancy disorder can be a predictor for ICU
admission and also for mortality, and this is agreed with our study, and other pre-
existing factors are CVD, which is known to be the leading case of mortality

worldwide.
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For aim in this study and the research question, Do the co-morbidities and pre-existing
conditions affect the outcome, survival, and mortality in the medical ICU with sepsis?
the answer is yes. In our study, HTN, CVD, and malignancy affected the survival and

mortality among the patients with sepsis.

45 APACHE Il, SOFA Score and SAPS 11

In this study, the three scales were significant for predicting mortality among our
participants. In stud conduct by (Sadaka et al., 2017). said that APACHE 1l can be a
strong predictor of mortality in patients with sepsis. And in other studies, on MICU
patients conducted by (A. Godinjak et al., 2016). said that APACHE Il can be an
excellent tool for predicting the outcome for patients.

The other tool is SOFA, and in the study conducted by (Bauer et al., 2020). said that the
increase in the average SOFA score can increase the average mortality, and also in other
studies conducted by (Liu et al., 2019). said that SOFA is a good tool for predicting
mortality among hospital patients with sepsis, and these results agreed with our result of
using the SOFA tool for predicting mortality in patients with sepsis upon their
admission to the MICU, and about the SAPA I, it was also an acceptable tool for
predicting mortality. In study conduct by (Czajka et al., 2020). Said that SAPS Il is an
acceptable tool for predicting mortality.

In a comparative study conducted by (Saleh et al., 2015). Said that the APACHE Il
score was better for predicting the outcome in ICU patients, as well as in other
comparative studies conducted by (Naqvi et al., 2016). Said all three tested scoring
models (APACHE 11, SAPS II, and SOFA) would be accurate enough for a general
description of our ICU patients. APACHE Il has shown better calibration and
discrimination power than SAPS Il and SOFA. Also, among other comparative studies
conducted by (FURQAN et al.). Said the APACHE Il scoring system has the highest
sensitivity, specificity, and accuracy in mortality prediction in ICU patients as compared
to the SAPS Il and SOFA scoring systems, with SAPS |1 being the least sensitive and
accurate. Another comparative study conducted by (Zaidi et al., 2019). said All three
scoring systems estimated significantly different mortality rates among the survivors

and non-survivors. However, the APACHE 11 scoring system was much superior to the
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SAPS 11 and SOFA scoring systems as a significant predictor of mortality among the
ICU patients.

4.6 Conclusion

This thorough analysis of 326 hospitalized individuals provides insight into a number of
variables affecting survival rates. The lack of a substantial correlation between age and
gender and survival emphasizes the significance of other factors. Clinical parameters
such as the GCS and laboratory results, in addition to physiological markers including
body temperature, heart rate, and standard blood pressure, showed a substantial
correlation with death. Levofloxacin and tigecycline, two particular antibiotics, were
linked to survival, indicating that focused antibiotic treatments may enhance results.
The influence of comorbidities including hypertension and cancer on survival rates was
substantial. In order to improve patient outcomes, respiratory support techniques like
mechanical ventilation were essential. Scores such as APACHE, SOFA, and SAPS II
have demonstrated their ability to predict mortality risk. In addition, the length of
hospital stay was influenced by variables such as gender, PLT, temperature, and lactate
levels. Interestingly, a number of clinical variables showed a strong correlation with the
requirement for invasive breathing, suggesting their potential for patient outcome
prediction. All things considered, this study offers insightful information about the
intricate interactions between variables influencing hospitalized patients' survival,

which will inform future clinical judgments and improvements in patient care.

4.7 Limitations

Acknowledging that no study is perfect, and every research project has its

limitations:

e The study's sample size may be fairly small. This constraint implies that the study's
sample size may be restricted, thereby impacting the extent to which the results may
be generalized. A small sample size reduces the statistical power of the study,
making it more challenging to detect significant differences or associations
accurately. It may also increase the risk of sampling bias and limit the ability to
draw robust conclusions. To address this limitation, future studies could aim for

larger sample sizes to improve the representativeness and reliability of the findings.
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The existence of unexamined factors that were left out of the research design is a
prominent study limitation. While the goal of the study was to thoroughly examine
the factors that could potentially affect the outcomes—such as survival and
mortality rates certain factors or variables that could affect admission, outcomes,
survival, and adult sepsis patients in a tertiary care hospital were not taken into
account. The absence of these unexamined factors might make it more difficult for
the research to have a comprehensive knowledge of the phenomena it is trying to
comprehend. While it is important to recognize that the omission of these factors
was a conscious decision based on the goals and emphasis of the study, an accurate
interpretation of the results depends on identifying these undiscovered features. In
order to offer a more thorough and nuanced view on the factors that predict
admission, outcomes, survival, and mortality rates in medical intensive care units,
future research projects might investigate these unknown variables. Patients with

Adult Sepsis at a Tertiary Care Facility.

4.8 Recommendations

Numerous causes in our study show statistically significant associations with the
prediction of sepsis in patients prior to ICU admission. These remarkable results
point to the possibility of a example change in clinical practice by allowing the
discovered factors to be included into standard pre-admission evaluations. The
objective is to improve the early detection of sepsis patients, which will facilitate

prompt care and ultimately lead to a significant decrease in hospital death rates.

Create a mechanism for chasing and evaluating the predictive model's
implementation. Examine its effects on survival rates, patient outcomes, and
admission choices on a regular basis. The prediction model will be able to be

unceasingly improved and refined over time thanks to this continuing check.

Examine the costs associated with putting the prediction model into practice. Take
into account the outlays related to staff training, and maybe changing current

procedures. Look for possible financing sources or ways to save Costs.
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Over time, it is expected that the predictive model's use would help to continuously
improve patient results. Early detection of high risk individuals with sepsis helps
prompt therapies that may diminish the severity of problems connected to sepsis and

improve overall recovery rates.

Impact over time also affects the greater medical community. The results of this
study can act as a basis for next surveys, impacting the creation of original
procedures, recommendations, and progressions in the treatment of sepsis. The
quality of treatment provided to sepsis patients in hospitals might be improved by

this iterative research approach.
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List of Abbreviations

Abbreviation

Meaning

AKI
ARDS
SIMD
ICU
EDs
SOFA
APACHE II
SAPS 11
SIRS
MEWS
MICU
CRP
Al
RDW
BP

HR
SBP
DBP
MAP
RR
GCS
HCO3
PLT
TSB
Pao2
Hct
WBC
Cr
BUN
Na

Acute kidney injury

Acute respiratory distress syndrome
Sepsis-induced myocardial dysfunction
Intensive care unit

Emergency departments

Sequential Organ Failure Assessment
Acute Physiology and Chronic Health Evaluation 11
Simplified Acute Physiology Score Il
Systemic inflammatory response syndrome
Modified early warning system
medical intensive care unit

C-reactive protein

Artificial intelligence

Red cell distribution

Blood pressure

Heart rate

systolic blood pressure

diastolic blood pressure

mean arterial pressure

respiratory rate

Glasgow coma scale

bicarbonate

platelet count

total serum bilirubin

partial pressure of oxygen

hematocrit

white blood cells

serum creatinine

blood urea nitrogen

serum sodium
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K
PH
Alb
Lac
Fio2
Pao2/Fio2
LOS
HTN
DM
CVvD
v
NIV

serum potassium

potential of hydrogen
serum albumin

serum lactate

Fraction of inspired oxygen
oxygen/fraction of inspired oxygen ratio
length of stay

hypertension

diabetes mellitus
cardiovascular disease
invasive ventilation

non-invasive ventilation
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Appendices
Appendix A
Datasheet form

Predictors of Admission, Outcomes, Survival, and Mortality Rates in Medical ICU

Adult Sepsis Patients in a Tertiary Care Hospital: A Retrospective Study

Code:

Part one: Demographic data.

> Age:
> Sex: O male Ofemale

Part two: Clinical variable using The Modified Early Warning Score (MEWS).
Clinical variable

Blood pressure..........
Mean arterial pressure: .........

Heart rate:

V V.V V V VYV V V¥V
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MEWS (Modified Early Warning System)

L5

Less than
8 9-14 15-20 21-29 30
Less than e = 7 More than
40 40-50 51-100 101-110 111-129 129
Less than More than
70 71-80 81-100 101-199 200
Responds Responds New agitation
Unresponsive to Pain to Voi Alert Eonttaion
Less than . More than
35.0 35.1-36 36.1-38 38.1-38.5 38.6
Less than Less than Less than
10mis / hr 30mis / hr 45mis / hr

EARLY WARNING SCORING SYSTEM FOR DETECTING ADULT PATIENTS WHO HAVE OR ARE DEVELOPING CRITICAL ILLNESS

IS THE SCORE FOR YOUR PATIENT 1-2? PERFORM 2 HOURLY OBSERVATIONS AND INFORM NURSE IN CHARGE
IS THE SCORE FOR YOUR PATIENT 37 PERFORM 1-2 HOURLY OBSERVATIONS AND INFORM NURSE IN CHARGE
*IF THE MEWS SCORE IS DETERIORATING : THE WARD S.H.O. OR DUTY DOCTOR MUST ATTEND*

IS THE SCORE FOR YOUR PATIENT 4 OR MORE? PERFORM OBSERVATIONS AT LEAST 1/2 HOURLY. ENSURE MEDICAL

ADVICE IS SOUGHT AND CONTACT OUTREACH TEAM (see below)

laboratory values

CRP: ...

Serum creatinine:-.........
blood urea nitrogen ......
serum sodium ........

serum potassium........

YV V V VYV V V VYV V V VYV V V V VYV V VY
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Part three: Comorbidities and pre-existing conditions.

Hypertension......
Diabetes Mellitus.......
Malignancy.......

Renal Disease.......

YV V. V V V V V

Part four: Mechanical ventilation.
» Invasive ventilation
» Non invasive ventilation
> Fio2%
» Pao2/Fio2 ratio
Part five: APACHE 11 Score (Acute Physiology and Chronic Health Evaluation).

» APACHE II Score ..........

Part six: Sequential Organ Failure Assessment (SOFA) Score.
» (SOFA) Score ..........

Part seven: Simplified Acute Physiology Score (SAPS I1).

> (SAPSTI).............
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Appendix B

Regression according to Kruskal-Wallis test

Unstandardized Standardized
Coefficients SE Coefficients t p-value

Systolic blood pressure -0.01 0.00 -0.29 -2.90 0.004*
Mean arterial pressure 0.01 0.00 0.24 2.62 0.009*
Heart rate 0.00 0.00 0.11 1.69 0.091
Glasgow coma scale -0.01 0.01 -0.07 -0.81 0.421
Urine output (Over 24 Hours) 0.00 0.00 -0.07 -1.38 0.168
C-reactive protein 0.00 0.00 -0.05 -1.02 0.310
Platelet count 0.00 0.00 -0.12 -2.19 0.029*
Total serum bilirubin 0.01 0.01 0.07 1.32 0.186
Serum sodium 0.01 0.00 0.07 1.41 0.161
Potential of hydrogen 0.00 0.07 0.00 0.01 0.990
Serum albumin -0.09 0.04 -0.12 -2.40 0.017*
Serum lactate 0.01 0.01 0.04 0.79 0.428
Modified early warning score 0.00 0.02 -0.01 -0.13 0.898
Norepinephrine 0.00 0.00 0.09 1.55 0.122
Fraction of inspired oxygen 0.01 0.01 0.06 1.20 0.229
Ventilator (Days) 0.00 0.00 0.11 2.01 0.045*
Earti_al pressure of oxygen / Fraction of 0.00 0.00 -0.07 141 0.161
inspired oxygen ratio
Acu_te physiology and chronic health 0.01 001 015 161 0.108
(Points)
Acute physiology and chronic health 0.00 0.00 0.04 091 0.361
(Mortality)
Sequential organ failure assessment 0.00 001 -0.03 041 0685
(Points)
Sim_plified acute physiology score 1l 0.00 0.00 012 108 0.282
(Points)
simplifigd acute physiology score 11 0.00 0.00 0.02 048 0631
(Mortality)
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Appendix D

Regression analysis of variables and scores based on their association

with mortality

95% CI for OR

B S.E. Wald p-value OR Lower Upper

Alert

-0.29 2.92 0.01 0.920 0.75 0.00 229.13
Verbal -1.38 1.46 0.90 0.343 0.25 0.01 4.38
Unresponsive 0.29 1.28 0.05 0.822 1.33 0.11 16.28
Levofloxacin 0.37 0.43 0.76 0.384 1.45 0.63 3.37
Tigecycline -0.43 0.46 0.86 0.354 0.65 0.27 1.61
Others 1.79 0.93 3.69 0.055 5.97 0.97 36.88
SIRS 0.04 0.47 0.01 0.932 1.04 0.42 2.60
HTN 0.20 0.40 0.26 0.613 1.23 0.56 2.69
Malignancy -0.53 0.40 1.74 0.188 0.59 0.27 1.30
CvD 0.28 0.48 0.35 0.555 1.33 0.52 3.38
V(1) -2.20 1.24 3.14 0.076 0.11 0.01 1.26
NIV 0.06 1.19 0.00 0.958 1.07 0.10 11.08
SOFA Mortality 5.93 0.052
SOFA Mortality 0.39 0.64 0.38 0.539 1.48 0.43 5.13
SOFA Mortality -0.98 0.51 3.66 0.056 0.38 0.14 1.02
SBP_Median. 1.44 0.40 13.34 0.031* 4.24 1.95 9.21
HR_Median -0.99 0.42 5.63 0.018* 0.37 0.16 0.84
GCS_Median 0.34 2.89 0.01 0.905 1.41 0.00 403.44
HCO3_Median -0.02 0.41 0.00 0.970 0.99 0.45 2.18
PLT_Median 0.51 0.41 1.54 0.214 1.66 0.75 3.69
TSB_Median -0.51 0.38 1.81 0.179 0.60 0.28 1.26
Na_Median -0.80 0.37 4.84 0.028* 0.45 0.22 0.92
Ph_Median -0.12 0.42 0.09 0.770 0.89 0.39 2.01
Alb_Median 0.33 0.36 0.83 0.362 1.39 0.68 2.85
Lac_Median -0.50 0.38 1.75 0.185 0.61 0.29 1.27
MEWS_Median 1.36 0.51 7.16 0.007 3.89 1.44 10.53
Norepinephrine_Median -0.46 0.38 1.48 0.224 0.63 0.30 1.33
Fio2_median -0.41 0.44 0.85 0.356 0.66 0.28 1.58
Pao2Fio2_Median 0.92 0.42 479 0.029* 2.51 1.10 5.73
APACHE_Points_Median -0.47 0.58 0.65 0.420 0.63 0.20 1.96
APACHE_Mortality_Median |, g, 0.59 1.82 0.177 0.45 0.14 1.43
SOFA_Points_Median 0.33 0.58 0.32 0.574 1.39 0.44 4.35
SAPS_Points_Median -0.90 1.89 0.23 0.633 0.41 0.01 16.40
SAPS_Mortality_Median 0.27 1.91 0.02 0.887 1.31 0.03 54.86
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Appendix E

Regression analysis of variables according to LOS

95% ClI
B S.E. Wald p-value OR for OR Upper
Blood_Culture 0.69 0.30 5.17 0.023* 1.99 1.10 3.59
Temp_Median 0.65 0.24 7.53 0.006* 1.91 1.20 3.02
PLT_Median(1) -0.69 0.24 8.68 0.003* 0.50 0.31 0.79
Lac_Median(1) 0.57 0.23 5.98 0.014* 1.77 1.12 2.79
Constant -0.97 0.39 6.19 0.013* 0.38
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Appendix F

Regression analysis of variables according to Invasive ventilation status

95% ClI for OR

B S.E. Wald p-value OR Lower Upper

Alert 4.472 1.969 5.159 | <0.023* | 87.518 1.846 | 4148.816
Unresponsive 4417 | 0978 | 20387 | <0001* | 0012| 0002| 0.082
Trap_Culture -4.321 1.039 17.295 | <0.001* 0.013 0.002 0.102
Malignancy -0.564 0.523 1.165 0.280 0.569 0.204 1.584
SOFA_Mortality 7.349 | <0.025*

SOFA_Mortality -1.352 0.802 2.845 0.092 0.259 0.054 1.245
SOFA_Mortality 1805 | 0701| 6622| 5| 0165 0042| 0650
Temp_Median -0.313 0.472 0.441 0.507 0.731 0.290 1.843
RR_Median -0.677 0.615 1.214 0.271 0.508 0.152 1.695
GCS_Median -3.414 2.051 2.771 0.096 0.033 0.001 1.833
Pao2_Median -0.411 0.575 0.511 0.475 0.663 0.215 2.047
Na_Median 0.295 0.491 0.361 0.548 1.343 0.513 3.519
Ph_Median -0.429 0.551 0.606 0.436 0.651 0.221 1.917
Lac_Median 0.095 0.529 0.033 0.857 1.100 0.390 3.102
MEWS_Median 0.051 0.589 0.007 0.932 1.052 0.331 3.339
Norepinephrine_Median 0.132 0.480 0.076 0.783 1.141 0.445 2.925
Fio2_median -0.625 0.656 0.908 0.341 0.535 0.148 1.937
Pao2Fio2_Median 0.268 0.664 0.163 0.686 1.308 0.356 4.810
APACHE_Points_Median -0.418 0.615 0.461 0.497 0.659 0.197 2.199
APACHE_Mortality_Median -2.876 1.044 7.587 | <0.006* 0.056 0.007 0.436
SOFA_Points_Median 0.042 0.755 0.003 0.955 1.043 0.237 4,585
SAPS_Points_Median 2.644 2.033 1.692 0.193 | 14.065 0.262 | 755.757
SAPS_Mortality_Median -1.873 2.013 0.866 0.352 0.154 0.003 7.940
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Appendix G
Tables of Study
Table G1

Descriptive statistics for study data

N =326 Range Minimum Maximum  Mean Std. Variance  Skewness Kurtosis
Deviation

Statistic ~ Statistic Statistic Statistic Statistic Statistic Statistic ~ Std. Statistic  Std.

Error Error
Age (Years) 64.00 18.00 80.00 54.9049 16.34983 267.317  -0.542 0.135 -0.669 0.269
SBP 113.00 57.00 170.00 109.2209 19.03293 362.253  0.129 0.135 .0258 0.269
DBP 65.00 30.00 95.00 60.5491 12.74106 162.335  0.180 0.135 -0.211 0.269
MAP 77.00 39.00 116.00 76.3190 13.48102 181.738  0.169 0.135 0.230 0.269
HR 120.00 40.00 160.00 102.2577 22.34460 499.281  -0.093 0.135 -0.328 0.269
Temperature 10.00 30.00 40.00 37.0923 1.06544 1.135 -0.373 0.135 5.778 0.269
RR 44.00 7.00 51.00 23.1411 5.53854 30.675 0.529 0.135 1.495 0.269
GCS 15.00 3.00 15.00 10.7761 5.40901 29.257 -0.729 0.135 -1.417 0.269
UOP over 24 hr 7750.00 0.00 7750.00 1461.5828 1420.84 201880 1.479 0.135 3.288 0.269
CRP 586.00 1.00 587.00 176.8126 124.0068 15377.69 0.610 0.135 -0.300 0.269
HCO3 28.60 9.00 37.60 21.4156 4.86126 23.632 0.076 0.135 0.277 0.269
PLT 843.80 0.20 844.00 175.0929 161.0871 25949.05 1.426 0.135 2.690 0.269
TSB 32.90 0.10 33.00 2.3443 4,13684 17.113 3.772 0.135 17.339 0.269
Pao2 246.00 34.00 280.00 104.3362 36.12347 1304.905 1.724 0.135 4.903 0.269
Hct 44.60 12.70 57.30 27.5589 6.49952 42.244 1.078 0.135 1.877 0.269
WBCS 280.00 0.00 280.00 15.2385 22.07257 487.198  6.793 0.135 68.202 0.269
Cr 14.90 0.10 15.00 2.3087 2.56410 6.575 1.925 0.135 3.746 0.269
BUN 127.70 0.30 128.00 38.7500 28.02967 785.662  0.969 0.135 0.163 0.269
Na 39.00 120.00 159.00 138.7822 6.30495 39.752 0.234 0.135 0.721 0.269
K 4.60 2.60 7.20 4.2345 0.75855 0.575 1.051 0.135 1.668 0.269
PH 4.30 3.38 7.68 7.3337 0.32547 0.106 -11.054 0.135 132.823 0.269
Alb 4.60 0.00 4.6 2.7408 0.61428 0.377 -0.237 0.135 2.096 0.269
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Lac

MEWS
Epinephrine
Norepinephrine
Dopamine
Dobutamin

Fio2

Ventilator (Day)
Pao2\Fio2
APACHE 1
(Points)

APACHE I
(Mortality)

SOFA (Points)
SAPS I (Points)

SAPS I
(Mortality)
LOS (Day)

27.70
12.00
30.00
50.00
10.00
5.00
52.00
90.00
881.00
41.00

84.96

21.00
99.00

90.99

162.00

0.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
11.00
3.00

0.04

0.00
6.00

0.01

1.00

28.00
12.00
30.00
50.00
10.00
5.00
52.00
90.00
892.00
44.00

85.00

21.00
105.00

91.00

163.00

3.0745
4.4877
0.4387
9.3267
0.0307
0.0307
0.5955
5.9509
271.0828
20.5552

0.7570

9.1871
47.7347

0.8319

13.0184

3.57015
2.49026
2.84052
9.98845
0.55385
0.39103
2.86175
12.01118
127.5789
8.2433

5.17402

4.41870
20.14992

5.51064

15.83452

12.746
6.201
8.069
99.769
0.307
0.153
8.190
144.268
16276.38
67.952

26.771

19.525
406.019

30.367

250.732

4.135
0.524
8.291
1.055
18.055
12.708
17.943
3.076
1.017
0.200

14.713

0.156
0.358

14.806

4.144

0.135
0.135
0.135
0.135
0.135
0.135
0.135
0.135
0.135
0.135

0.135

0.135
0.135

0.135

0.135

21.229
-0.189
76.453
0.271
326.000
160.475
323.270
11.917
2.213
-0.625

227.615

-0.173
-0.515

230.936

28.251

0.269
0.269
0.269
0.269
0.269
0.269
0.269
0.269
0.269
0.269

0.269

0.269
0.269

0.269

0.269
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Table G2

Distribution of participants according to Clinical data, Mental status, SIRS and MEWS

Clinical
Modified
Warning Score.
SBP

Less than 110
110>

DBP

Less than 60
60 >

MAP

Less than 76
76 >

HR

Less than 100
100 >
Temperature
Less than 37
37>

RR

Less than 23
23>

GCS

Less than 14
14>

UOP over 24hr
Less than 1200
1200 >

HCO3

Less than 21.5
215>

Plt

Less than 134
134 >

TSB

Less than 0.8
08>

Pao2

Less than 98.5
98.5 >

Hct

Less than 26.75
26.75>

WBCs

Less than 10.5
10.5 >

Cr

Less than 1.245
1.245>

CRP

Less than 156

data and Total
Early (N=326)

N (%)

150 (46)
176 (54)

133 (40.8)
193 (59.2)

154 (47.2)
172 (52.8)

130 (39.9)
196 (60.1)

161 (49.4)
165 (50.6)

154 (47.2)
172 (52.8)

124 (38)
202 (62)

162 (49.7)
164 (50.3)

162 (49.7)
164 (50.3)

162 (49,7)
164 (50.3)

155 (47.5)
171 (52.5)

163 (50)
163(50)

163 (50)
163 (50)

160 (49.1)
166 (50.9)

163 (50)
163 (50)

162 (49.7)

Survival status

Statistical test

Survived
(N=191)

67 (44.67)
124 (70.45)

80 (60.15)
111

83 (53.9)
108 (62.79)

99 (76.15)
92 (46.94)

102 (63.35)
89 (53.94)

92 (59.74)
99 (57.56)

40 (32.26)
151 (74.75)

102 (62.96)
89 (54.27)

84 (51.85)
107

78 (48.15)
113 (68.9)

109 (70.32)
82 (47.95)

101 (61.96)
90 (55.21)

90 (55.21)
101 (61.96)

93 (58.13)
98 (50.04)

97 (59.51)
98 (60.12)

102 (62.96)

Died
(N=135)

83 (55.33)
52 (29.55)

53 (39.85)
82

71 (46.1)
64 (37.21)

31 (23.85)
104 (53.06)

59 (36.65)
76 (46.06)

62 (40,26)
73 (42.44)

84 (67.74)
51 (25.25)

60 (37.04)
75 (45.73)

78 (48.15)
57

84 (51.85)
51 (31.1)

46 (29.68)
98 (57.31)

62 (38.04)
73 (44.79)

73 (44.79)
62 (38.04)

67 (41.88)
68 (40.96)

66 (40.49)
68 (41.72)

60 (37.04)

Chi-square P-value

2.197

0.226

2.649

27.496

2977

0.159

57.186

2.539

6.024

14.469

16.768

1.530

1.530

0.028

0.114

2.539

> 0.001*

0.649

0.115

>0.001*

0.092

0.736

>0.001*

0.117

0.018*

>0.001*

>0.001*

0.261

0.261

0.911

0.822

0.117
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156 >
BUN
Less than 30

30>

Na

Less than 138
138 >

K

Less than 4.1
41>

PH

Less than 7.37

737>

Alb

Less than 2.7
27>

Lac

Less than 2
2>

MEWS
Less than 4
4>

Alert

Yes

No

Verbal

Yes

No

Pain

Yes

No
Unresponsive
Yes

No

SIRS

Yes

No

164 (50.3)
162 (49.7)
164(50.3)

144 (44.2)
182 (55.8)

159 (48.8)
167 (51.2)

157 (48.2)
169 (51.8)

150 (46)
176 (54)

152 (46.6)
174 (53.4)

122 (37.4)
204 (62.6)

200 (61.3)
126 (38.7)

15 (4.6)
311 (95.4)

6(1.8)
320 (98.2)

105 (32.2)
221 (67.8)

232 (71.2)
94 (28.8)

89 (54.27)
101 (62.35)
90 (54.88)

100 (69.44)
91 (50)

95 (59.75)
96 (57.49)

81 (51.59)
110 (65.09)

78 (52)
113 (64.2)

109 (71.710
82 (47.13)

95 (77.87)
96 (47.06)

150 (75)
41 (32.54)

2 (13.33)
189 (60.77)

3
188

36 (34.29)
155 (70.14)

127 (54.74)
64 (68.09)

75 (45.73)
61 (37,65)
74 (45.12)

44 (30.56)
91 (50)

64 (40.25)0
71 (42.51)

76 (48.41)
59 (34.91)

72(48)
63 (35.8)

43 (28,29)
92 (52.87)

27 (22.13)
108 (52.94)

50 (25)
85 (67.46)

13 (86.67)
122 (39.23)

3
132

69 (65.71)
66 (29.86)

105 (45.26)
30 (31.91)

1.873

12.528

172

6.110

4.972

20.209

29.869

57.440

13.273

0.186

37.706

4.909

0.179

> 0.001*

0.736

0.018*

0.032*

>0.001*

>0.001*

>0.001*

> 0.001*

0.695

> 0.001*

0.035*
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Table G3

Distribution of participants based on their length of stay

Distribution  of Total Length of stay (days) Statistical test
participants based (N=326) Less than 8 More than 8 Chi-square P-value
on their length of N (%) days days

stay

Age (years)

Less than 58 157 (48.2) 72 (45.86) 85 (54.14) 1.029 0.320
58> 169 (51.8) 87 (51.48) 82 (48.52)

Sex

Male 192 (58.9) 94 (48.96) 98 (51.04) 0.006 1.000
Female 134 (41.1) 65(48.51) 69 (51.49)

SBP

Less than 110 150 (46) 78 (52) 72 (48) 1.158 0.317
110> 176 (54) 81 (46.02) 95 (53.98)

DBP

Less than 60 133(40.8) 64 (47.12) 69 (51.88) 0.038 0.910
60 > 193 (59.2) 95(49.22) 98 (52.3)

MAP

Less than 76 154 (47.2) 78 (50.65) 76 (49.35) 0.411 0.579
76 > 172 (52.8) 81 (47.09) 91 (52.91)

HR

Less than 100 130 (39.9) 58(44.62) 72 (55.38) 1.496 0.258
100 > 196 (60.1) 101 (51.53) 95 (48.47)

Temp

Less than 37 161 (49.4) 90 (55.9) 71 (44.1) 6.468 0.015*
37> 165(50.6) 69 (41.82) 96 (58.18)

RR

Less than 23 154 (47.2) 71 (46.1) 83 (53.9) 0.832 0.376
23> 172 (52.8) 88 (51.16) 84 (48.84)

GCS

Less than 14 124 (38) 62 (50) 62 (50) 0.121 0.734
14> 202 (62) 97 (48.02) 105 (51.98)

UOP

Less than 1200 162 (49.7) 74 (45.68) 88 (54.32) 1.234 0.271
1200 > 164 (50.3) 85(51.83) 79 (48.17)

MEWS

Less than 4 122 (37.4) 57 (46.72) 65 (53.28) 0.328 0.570
4> 204 (62.6) 102 (50) 102 (50)

HTN

No 194 (59.5) 93 (47.94) 101 (52.06) 0.134 0.736
Yes 132 (40.5) 66 (50) 66 (50)

DM

No 218 (66.9) 106 (48.62) 112 (51.38)  0.006 1.000
Yes 108 (33.1) 53(49.07)  55(50.93)

Malignancy

No 135 (41.4) 60 (44.44) 75 (55.56) 1.728 0.216
Yes 191 (58.6) 99(51.83) 93 (48.69)

Renal disease

No 206 (63.2) 101 (49.03) 105(50.97)  0.015 0.909
Yes 120 (36.8) 58(48.33) 62 (51.67)

Liver disease
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No

Yes

CVvD

No

Yes

Plt

Less than 134
134 >

WBCs

Less than 10.5
10.5 >

CRP

Less than 156
156 >

Lac

Less than 2
2>

297 (91.1)
29 (8.9)

241 (73.9)
85 (26.1)

162 (49.7)
164 (50.3)

160 (49.1)
166 (50.9)

162 (49.7)
164 (50.3)

152 (46.6)
174 (53.4)

144 (48.48)

15 (51.72)

119 (49.38)

40 (47.06)

90 (55.56)
69 (42.07)

81 (59.63)
78 (46.99)

74 (45.68)
85 (51.83)

64 (42.11)
95 (54.6)

153 (51.52)
14 (48.28)

122 (50.62)
45 (52.94)

72 (44.44)
95 (57.93)

79 (49.38)
88 (53.01)

88 (54.32)
79 (48.17)

88 (57.89)
79 (45.4)

0.111

0.135

5.929

431

1.234

5.067

0.846

0.801

0.020*

0.580

0.271

0.027*
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Table G4

Distribution of participants based on their need for invasive Mechanical ventilation

Distribution of Total Invasive ventilation Statistical test
participants based (N=326) No Yes Chi-square P-value
on their N (%)

Mechanical

ventilation status

Age (years)

Less than 58 157 (48.2) 94 (61.78) 63 (40.13) 0.056 0.823
58> 169 (51.8) 99 (58.58) 70 (41.42)

Sex

Male 192 (58.9) 112 (58.33) 80 (41.67) .0.146 0.732
Female 134 (41.1) 81 (60.45) 53 (39.55)

SBP

Less than 110 150 (46) 88 (58.67) 62 (41.33) 0.033 0.910
110 > 176 (54) 105 (59.66) 71 (40.34)

DBP

Less than 60 133(40.8) 86 (64.66) 47 (35.34) 2.772 0.109
60 > 193 (59.2) 107 86

MAP

Less than 76 154 (47.2) 95 (61.69) 59 (38.31) 0.747 0.430
76 > 172 (52.8) 98 (56.98) 78 (45.35)

HR

Less than 100 130(39.9) 84 (64.62) 46 (35.38) 2.623 0.109
100 > 196 (60.1) 109 (55.61) 87 (44.39)

Temp

Less than 37 161 (49.4) 105 (65.22) 56 (34.78) 4.765 0.033*
37> 165(50.6) 88 (53.33) 77 (46.67)

RR

Less than 23 154 (47.2) 78 (50.65) 76 (49.35) 8.841 0.003*
23> 172 (52.8) 115 (66.86) 57 (33.14)

GCS

Less than 14 124 (38) 14 (11.29) 110 (88.71) 190.198 >0.001*
14> 202 (62) 179 (88.61) 23(11.39)

UoP

Less than 1200 162 (49.7) 99 (61.11) 63 (38.98) 0.486 0.501
1200 > 164 (50.3) 94 (57.32) 70 (42.68)

MEWS

Less than 4 122 (37.4) 108 (88.52) 14 (11.48) 69.401 > 0.001*
4> 204 (62.6) 85 (41.67) 119 (58.33)

HTN

No 194 (59.5) 108 (55.67) 86 (44.33) 2.475 0.136
Yes 132 (40.5) 85 (64.39) 47 (35.61)

DM

No 218 (66.9) 124 (56.88) 94 (43.12) 1.469 0.234
Yes 108 (33.1) 69 (63.89) 39 (36.11)

Malignancy

No 135(41.4) 90 (66.67) 45 (33.33) 5.315 0.023*
Yes 191 (58.6) 103 (53.93) 88 (46.07)

Renal disease

No 206 (63.2) 120 (58.25) 86 (41.75) 0.209 0.726
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Yes 120 (36.8) 73 (60.83) 47 (39.17)

Liver disease

No 297 (91.1) 174 (58.59) 123 (41.41) 0.526 0.555
Yes 29 (8.9) 19 (65.52) 10 (34.48)

CVvD

No 241 (73.9) 138 (57.26) 103 (42.74) 1.442 0.250
Yes 85 (26.1) 55 (64.71) 30 (35.29)

Plt

Less than 134 162 (49.7) 94 (58.02) 68 (41.98) 0.185 0.735
134> 164 (50.3) 99 (60.37) 65 (39.63)

WBCs

Less than 10.5 160 (49.1) 98 (61.25) 62 (38.75) 0.545 0.499
10.5 > 166 (50.9) 95 (57.23) 71 (42.77)

CRP

Less than 156 162 (49.7) 99 (61.11) 63 (38.89) 0.486 0.501
156 > 164 (50.3) 94 (57.32) 70 (42.68)

Lac

Less than 2 152 (46.6) 101 (66.45) 51 (33.55) 6.189 0.013*
2> 174 (53.4) 92 (52.87) 82 (47.13)
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Table G5

Kruskal-Wallis test

Death 25 50 75 P-value

Age No 45.5 57.0 68.0 0.389
Yes 45.0 59.0 68.0

SBP No 100.0 110.0 110.0 >0.001*
Yes 90.0 103.0 115.0

DBP No 50.0 60.0 70.0 0.637
Yes 50.0 60.0 70.0

MAP No 69.5 76.0 86.0 0.039
Yes 66.0 74.0 83.0

HR No 80.0 96.0 111.0 >0.001*
Yes 100.0 110.0 120.0

Temperature No 36.5 36.9 37.7 0.473
Yes 36.5 37.0 37.9

RR No 19.0 23.0 25.0 0.081
Yes 20.0 24.0 28.0

GCS No 14.0 15.0 15.0 >0.001*
Yes 3.0 3.0 14.0

UOP over 24 hr No 415.0 1430.0 2385.0 0.013
Yes 5.0 960.0 1920.0

CRP No 64.5 136.0 253.0 0.035
Yes 96.5 187.0 265.5

HCO3 No 19.0 22.0 25.0 0.073
Yes 17.0 20.6 25.0

PLT No 67.5 179.0 263.0 0.004
Yes 26.0 94.0 256.5

TSB No 0.4 0.7 1.6 >0.001*
Yes 0.5 1.1 3.3

Pao2 No 80.5 97.0 119.0 0.916
Yes 80.5 99.0 120.0

Hct No 23.3 27.2 31.6 0.091
Yes 22.9 26.2 29.3

WBCs No 6.3 10.6 17.0 0.862
Yes 52 105 18.9

Cr No 0.7 1.1 3.5 0.650
Yes 0.6 1.3 2.7

BUN No 16.0 28.0 57.6 0.366
Yes 19.0 32.0 54.0

Na No 134.5 137.0 141.0 >0.001*
Yes 136.0 140.0 144.0

K No 3.7 4.1 4.6 0.270
Yes 3.8 4.1 4.7

PH No 7.3 7.4 7.4 0.003*
Yes 7.3 7.3 7.4

Alb No 2.5 2.8 3.1 >0.001*
Yes 2.2 2.6 3.0

Lac No 1.1 1.6 2.9 >0.001*
Yes 1.7 2.8 4.6

MEWS No 2.0 4.0 5.0 >0.001*
Yes 4.0 6.0 7.0

Epinephrine No 0.0 0.0 0.0 0.197
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Norepinephrine

Dopamine
Dobutamin

Fio2

Ventilator days
Pao2\Fio2 ratio
APACHE 11 (Points)
APACHE Il (Mortality)
SOFA (Points)

SAPS Il (Points)

SAPS 1l (Mortality)

LOS (Day)

Yes
No
Yes
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes

0.0
0.0
4.0
0.0
0.0
0.0
0.3
0.4
0.0
0.0
212.5
151.0
12.5
19.0
0.2
0.3
5.0
9.0
27.0
48.0
0.1
0.4
4.0
3.0

0.0
3.0
10.0
0.0
0.0
0.0
0.4
0.5
0.0
4.0
296.0
216.0
16.0
26.0
0.3
0.6
8.0
12.0
36.0
60.0
0.2
0.7
8.0
8.0

0.0
10.0
23.5
0.0
0.0
0.0
0.5
0.6
0.0
14.0
360.5
284.3
23.0
31.0
0.4
0.7
10.0
14.0
51.0
72.5
0.5
0.9
14.0
19.5

>0.001*

0.234
0.805

>0.001*

>0.001*

>0.001*

> 0.001*

> 0.001*

>0.001*

> 0.001*

> 0.001*

0.936
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