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ABSTRACT
Introduction: Sepsis, a life-threatening organ dysfunction caused by a dysregulated host response to infection,
and its subset, septic shock (with higher mortality and morbidity), are major health problems disproportionately
affecting low- and middle-income countries. Despite the potentially high burden in low- and middle-income
settings, data on prevalence and factors contributing for the development of sepsis and septic shock remains

Scarce.

Objectives: This study aimed to assess the prevalence of sepsis and septic shock, along with associated factors,
in patients admitted to the central intensive care unit (ICU) of Adama Hospital Medical College Adama, Oromia,

Ethiopia.

Methods: Cross sectional study was conducted on 298 patients admitted to the ICU. Data were collected from the
patients' medical records using a checklist created by the investigator. Coded data were entered into Epi Info
7.2.5.0, transferred to Microsoft Excel, and analysed using SPSS version 25. A binary logistic regression model

was employed to identify factors contributing to sepsis and septic shock.

Results: Among the 298 patients, 142 (47.7%) had sepsis, and 55 (38.7% of septic patients, 18.5% of total)
developed septic shock. Pneumonia was the most common site of infection (53.9% of sepsis cases). Multivariate
analysis revealed that being on mechanical ventilation (AOR 2.92, 95% CI: 1.12-7.63), higher white blood cell
count (AOR 1.70, 95% Cl: 1.14-2.60),

lower sodium (AOR 0.91, 95% CI: 0.87-0.96), and higher chloride levels (AOR 1.11, 95% CI: 1.04-1.18) were
significantly associated with sepsis. Pneumonia and intra-abdominal infections were associated with higher odds
of sepsis (AOR 18.7, 95% CI: 6.1-56.0 and AOR 16.0, 95%
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Cl: 4.36-61.6, respectively). Male gender (AOR 0.19, 95% CI: 0.07-0.46), mSOFA score

(AOR 3.25, 95% CI: 2.04-5.17), and lower lymphocyte count (AOR 0.65, 95% CI: 0.42-0.99) were associated
with septic shock. Both sepsis and septic shock showed an association with low platelet count (AOR 0.99,
95% CI: 0.98-0.990 and AOR 0.98, 95% CI: 0.98-0.99,

respectively).

Conclusion: This study found a higher prevalence of sepsis and septic shock compared to high-income countries,

but comparable to most LMICs. Notably, the affected population was relatively younger.

Keywords: Sepsis, Septic Shock, Prevalence, Associated Factors, ICU, LMICs
1. INTRODUCTION

1.1 Background

The word sepsis is derived from the Greek word “’SEPO’’ for “decomposition” or “decay,” and its first
documented use was about 2700 years ago in Homer’s poems. It was subsequently used in the works of
Hippocrates in which he characterizes sepsis by rotting flesh and festering wounds and after that multiple

definitions and theories where proposed by multiple scholars (1,2).

The 1991 consensus conference (3) developed initial definitions (sepsis 1) based on sets of criteria that SIRS
(systemic inflammatory response syndrome) in a patient with confirmed or suspected infection would be called
sepsis and this was revised in 2001 i.e., sepsis 2, incorporating organ dysfunction to define sever sepsis, which
could progress to septic shock which were defined as sepsis-induced hypotension persisting despite adequate

fluid resuscitation.

Currently sepsis defined by sepsis definition task force 2016 (sepsis 3), as dysregulated host response to
infection that led to organ dysfunction. And septic shock as subset of sepsis, in which underlying circulatory,

cellular and metabolic abnormalities lead to substantially increased mortality risk (2,4).

The flaw of sepsis 3 definition is that four out of the six criteria are based on laboratory result which make it
difficult to apply in resource limited settings and as a solution for this a prospective observational study in a 24-
bed medical, surgical, and trauma intensive care units showed that a modified sequential organ dysfunction
assessment (MSOFA) predicts mortality as well as the sequential organ dysfunction assessment (SOFA) score

(5).

The Institute for Health Metrics and Evaluation (IHME) on the global burden of sepsis estimate

60.2 million cases of sepsis in 1990 and 48.9 million cases of sepsis in 2017. This declining incidence was seen
in nearly every location worldwide (11). In contrast to this prior systemic review and meta-analysis showed that
50% lower incidence of sepsis and increasing pattern rather than decrement (12). The intensive care over nations
(ICON) audit showed that of patients admitted to ICU 29.5% was diagnosed with sepsis during their stay and
including the18% with sepsis at admission. (25).

Moreover an observational, cross-sectional, 24-hour point prevalence study done across 5 continents showed
that 54% of ICU patients had suspected or proven infection and 22% had ICU acquired infection with
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significant variation across different nations, ranging from 43%(Australia) to 60% (Asia and Middle east) (26).

WHO and Mayo clinic, listed older persons (over the age of 65), pregnant or recently pregnant women, neonates,
hospitalized patients, chronic diseases, such as diabetes, kidney disease or COPD and condition that requires
treatment with corticosteroids, which can lower immune response, like, autoimmune diseases are major risk
factors for the development of sepsis. people with HIV/AIDS, with liver cirrhosis, cancer and people with no
spleen as a risk group for the development of sepsis after infection (41,42)

1.2 Statement of the problem

WHO?’s first ever report on the global epidemiology and burden of sepsis shows on the year 2017, estimated
number of 49 million individuals where affected and was related to approximately 11 million potentially
avoidable deaths worldwide (10,11). As of sepsis global alliance Sepsis is a global health crisis which affects
between 47 and 50 million people every year, at least 11 million die — one death every 2.8 seconds. Depending on
the country, mortality varies between 15% and more than 50 % furthermore Many surviving patients suffer from

theconsequences of sepsis for the rest of their lives (6).

A meta-analysis done in 2020(12), endorsed by WHO, showed that significant regional differences in both the
incidence of and mortality associated with ICU-treated sepsis but with very few input from LMICs and none
from Africa which Conclude that urgent need for improved epidemiological sepsis surveillance in LMICs as
there is significant gap and paucity of information. Regardless of the scarcity of evidence from LMICs WHO (10)
estimate higherprevalence and mortality of sepsis relative to high income countries.

Furthermore, the available few evidences from LMICs are based on sepsis 2 definition which, compared to sepsis
3 definition, has inferior predictive validity for septic shock and associated mortality although it identifies similar
sepsis population with 92% overlap (13).

Sepsis results when the response to infection becomes generalized and involves normal tissues remote from the
site of injury or infection (7). Any infected person can potentially develop sepsis, the pathogenesis of sepsis is
extremely complex, including imbalance in inflammatory response, immune dysfunction, mitochondrial damage,
coagulopathy, neuroendocrine immune network abnormalities, endoplasmic reticulum stress, autophagy, and

other pathophysiologicalprocesses, and ultimately leads to organ dysfunction (8)

It’s uncertain why immune responses that usually remain localized, spread beyond the local environment
causing sepsis. Likely multifactorial and may include the direct effects of the invading microorganisms or their
toxic products, release of large quantities of proinflammatory mediators, and complement activation. In addition,
some individuals may be genetically susceptible to developing sepsis (7). Progression of infection to sepsis and
its treatment outcome also depends on patient and non-patient related factors including presence or absence of
comorbidities like AIDS, liver diseases or cancer and other factors like site of infection and type of infection i.e.
nosocomial or community acquired(14-18).

Transition of sepsis to multiple organ dysfunction could be prevented with rapid and appropriate resuscitation
of shock with initiation of early goal-directed therapy (EGDT), especially if appropriate actions taken on the
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critical “golden hours” of sepsis when there is abrupt transition to serious illness. Those appropriate actions

being identification of high-risk patients, appropriate cultures, source control, and early administration of
appropriate antibiotics, which was then followed by early hemodynamic optimization of oxygen delivery and

decreasing oxygen consumption (2,9)

While general sepsis costs are high, there is considerable variability between countries regarding the costs of
sepsis. With the mean total hospital costs per patient ranging between

€1101(Indonesia) and €91,951(Italy). The relative amount of healthcare budget spent on sepsiswas 2.65%, which
equals 0.33% of the gross national product (19). Sepsis is also the most expensive healthcare problem in the
United States, accounting for more than $20 million (about 5.2% of the total hospital cost) in 2011 alone and
showed increasing pattern after that (2,20). Sepsis cases not diagnosed until after admission, and those with
increasing severity had a higher economic burden and mortality. Methods to improve early identification of sepsis

may provideopportunities for reducing the severity and economic burden of sepsis in the (21).

Treatment outcome of patients with sepsis varies between different WHO regions and duration between onset and
initiation of therapy. More than half of sepsis require ICU admission accounting for 10% of total admissions and
overall mortality more than 10% and 40% for sepsis and septic shock respectively (15,16). According to WHO,
approximately 20% of all-cause global deaths are due to sepsis, disproportionately affecting neonates, pregnant
or recently pregnant women, and people living in low-resource settings (10). Given the change in definition with
sepsis now used to refer patient who previously described as sever sepsis, mortality of sepsis in Africa is
estimated to be 30-47 % (23).

Surviving sepsis is not without a consequence, sepsis survivors suffer from additional morbidities such as higher
risk of readmissions, cardiovascular disease, and cognitive impairment and of death, for years following index
sepsis episode. In the first year following index sepsis episode, approximately 60 % of sepsis survivors have at
least one rehospitalization episode, which is most often due to infection and one in six sepsis survivors die within
this time (24).

1.3 Significance of the study

Despite being one of the oldest diseases identified, little is known about the incidence, prevalence and
treatment outcome of sepsis especially in a country with low and middle income. As infectious diseases are
common in LMICs it’s obvious that sepsis will be common and again along with many other factors delayed
identification and treatment of infection willfurther increase the chance of sepsis following infection.

In the contrary to the higher estimation and worse prognosis of sepsis in LMIC there are limited number of studies
in this subject matter especially in sub-Sahara Africa. Furthermore, most of the currently available data are timed
or uses criteria before revision of sepsis definition by sepsis task force in 2016, which make those data less

reliable as it might underestimate mortality of sepsis and septic shock.

This study will help hospitals and MoH in future policy making and implementing by filling the significant
knowledge gap in the subject matter and as one of the few studies done regardingsepsis it will assist researchers as

a foundation for further studies and as an ultimate goal this study it will help patients through improved policies
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and assisting the delivery of evidence based preventive and therapeutic approaches.

2. LITERATURE REVIEW

2.1.Prevalence of sepsis and septic shock

A recent study from the Institute for Health Metrics and Evaluation (IHME) on the global burden of sepsis
estimate 60.2 million cases of sepsis in 1990 and 48.9 million cases of sepsis in 2017. This change represents a
decrease of 18-8% of all incident cases of sepsis in 2017. This declining incidence was seen in nearly every
location worldwide (11). In contrast to this prior systemic review and meta-analysis showed that 50% lower
incidence of sepsis and increasing pattern rather than decrement (12). The intensive care over nations (ICON)
audit showed that of patients admitted to ICU 29.5% was diagnosed with sepsis during their stay and including the
18% with sepsis at admission. occurrence rate of sepsis varies between 13.6 to

39.6 in different regions with in ICU and in hospital mortality rates were 25.8% and 35.3%, respectively, in
patients with sepsis, but it varied from 11.9% and 19.3% (Oceania) to 39.5% and 47.2% (Africa), respectively
(25). Moreover, an observational, cross-sectional, 24-hour point prevalence study done across 5 continents
showed that 54% of ICU patients had suspected or proven infection and 22% had ICU acquired infection with

significant variation across different nations, ranging from 43%(Australia) to 60% (Asia and Middle east) (26).

A systematic review and meta-analysis by Louis Vincent et al. (27) Showed that in Europe and North America the
frequency of septic shock was estimated at 10.4% in studies reporting values for patients diagnosed at ICU
admission and at 8.3% in studies reporting values for patients diagnosed at any time during the ICU stay. ICU
mortality was 37.3% and in hospital mortality 39.0%. Significant heterogeneity between-study was observed
during this meta-analysis and was attributed to variability in defining and applying the diagnostic criteria.
Another cohort done in one hundred ninety-eight ICUs, all in Europe, showed among all patients 37.4 % had
sepsis (28). Other study from Turkey demonstrated that 57.4% of patients had suspected or confirmed infection
among which 41.6% had sepsis (sepsis 1) ,17.3% had sever sepsis and 13.5% of patents had septic shock for
which, on same patient population, prevalence was 6.9% with higher mortality rate of 75.9% Vs. 70.4% when
sepsis 3 criteria applied (29). Additionally, a Prospective study conducted in Caribbean showed that the 28-day

mortality rates of 42% forsepsis and 47%, for septic with overall ICU mortality rate of 34% for sepsis (30).

As of global health estimate 2019, by WHO (31), communicable diseases are the leading cause of death in low
income countries and the same publication shows six of the top ten causes of death are infectious diseases among
which lower respiratory tract infection being the commonest and it’s the second, only next to neonatal
conditions. Additionally, Sepsis was reviled to be the commonest cases of critical illnesses throughout the
world with south Asia and sub-Saharan Africa accounting for approximately 40% of global burden by 2004. (32)
and more recent, 2019, data from WHO showed 85.0% of sepsis cases and 84.8% of sepsis related deaths

occurred in low to middle income countries (LMICs) particularly in sub-Saharan Africaand South-East Asia (10).

A study done in Malawi, population incidence and mortality of sepsis in urban Africa setting, estimate that the
incidence rate of emergency department—attending sepsis and severe sepsis inadults, between 2013 and 2016, was
1772 per 100 000 person-years and 303 per 100 000 person-years respectively, In-hospital mortality for patients

admitted to the hospital with sepsisand severe sepsis was 23.7% and 28.1% , respectively.(33)another study from
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rural areas of Rwanda found out that 14% of adult patients had sepsis at admission but this study define sepsis as

quick sofa score more than 2 which currently not considered diagnostic of sepsis rather it is used only to stratify
patients with infection based on risk of deterioration and mortality (22,34).

A prospective study done at four selected hospitals in Addis Ababa, ICU patients using sepsis 3 definition
reported overall prevalence of sepsis and septic shock to be 26.5% with in ICU and 28 days mortality of 41.8%
and 50.9 % respectively (35).

Another study from Tikur Anbessa specialized hospital septic shock is second most common form of shock with
highest mortality rate (75% vs. 43.6%) (36). Contradicting to this another study from the same institution
showed 28 days mortality of septic shock to be 58.3% with prevalence of 14%, although this significant
difference could be attributed to the difference indefinitions used for septic shock (37).

Another study from southern Ethiopia done in three teaching hospitals showed that septic shockaccount for 7.7%
of all ICU admissions and had 65% mortality and it accounts for 10% of alldeath (38). Another cross-sectional
study, from Bahir Dar Felege Hiwot referral hospital,showed for all patients admitted to medical ICU
infectious diseases where commonestindications for admission and sepsis account for 20% of all ICU deaths
(39). Additionally, aretrospective study conducted in Jimma university specialized hospital revealed medical
conditioned are the leading indication for admission and in ICU mortality, 50.4 and 53.6respectively and
septic shock accounts for 5.2% of all admissions with case fatality rate of 57.9% which, according to the study,

make septic shock deadliest of all conditions in ICU (40).

2.2. Factors associated with sepsis and septic shock

2.2.1 HOST RELATED FACTORS

WHO, listed older persons, pregnant or recently pregnant women, neonates, hospitalized patients, people with
HIV/AIDS, with liver cirrhosis, cancer, kidney disease, autoimmune diseases and people with no spleen as a risk

group for the development of sepsis after infection(41).

As of Mayo clinic, once acquiring infection People over the age of 65, People with lower immune response,
such as those being treated for cancer or HIV, chronic diseases, such as diabetes, kidney disease or COPD and
condition that requires treatment with corticosteroids, which can lower immune response are major risk factors

for the development of sepsis (42).

Systematic review of literatures from ICU over different countries from Europe and America, showed that old
age, male gender, coma within 48 hours of admission, two or more comorbidities and emergency surgery were
shown to be significantly associated with sepsis (43). Furthermore, a study from England, Wales and Northern
Ireland showed that Immunocompromised state defined as AIDS, daily steroid treatment for past six months,
radiotherapy or chemotherapy within past six months, metastatic disease, acute or chronic myelogenous or
lymphocytic leukemia, multiple myeloma, lymphoma, or congenital humoral or cellular immune deficiency state.
Respiratory comorbidity defined as shortness of breath with light activity due to pulmonary disease or using
home ventilation. Cardiovascular comorbidity defined as fatigue, dyspnea or angina at rest due to myocardial or
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peripheral vascular disease (New York Heart Association Functional Class IV). Liver comorbidity defined as

biopsy proven cirrhosis, portal hypertension, or hepatic encephalopathy. Renal comorbidity defined as
requirement for renal replacement therapy for irreversible renal disease are all associated with sepsis (44).

A meta-analysis of fifteen studies of 2800 patients from countries in sub-Saharan Africa showed that prevalence
of sepsis is associated with HIV, AIDS and Tuberculosis and the median age ranged from 27 to 39 years (23). A
prospective study from Gitwe district hospital, Rwanda demonstrated that male gender, history of convulsion,
change in mentation as evidenced by decreased GCS, jaundice and increased gSOFA were shown to be associated
with sepsis (34). Another study from Kenya showed that late referral from primary care hospitals and HIV are
associated with higher prevalence of sepsis (45).

2.2.2 Infection related

Although Sepsis can originate from virtually any infecting organism (46), its more commonly associated with
bacterial infection among which both gram positive and gram-negative organisms take equal share with
Staphylococcus aureus (Gram-positive) and Pseudomonas species and Escherichia coli (Gram-negative) being

the most frequently identified organisms (28).

Among the sites of infection pneumonia was showed to be the commonest and followed by abdominal infections
and blood born infections(28,47) supporting this A cohort study conducted in 10 hospitals of Colombia showed ,
progression to sepsis and septic shock increases with intra-abdominal and respiratory sources of infection, in
addition, nosocomial infection and positive culture were associated with statistically significant progression to
sepsis and septic shock(48) With regard to the place of acquisition community acquired infections account for

80% of patients with sepsis while the rest had nosocomial infections(47).

2.2.3 Laboratory biomarkers

As of a paper published on 2017 by Péter Kustan et. al, more than 200 non-conventional biomarkers have been
evaluated and non-had appropriate specificity to change the current practice (49). Among Elevation of serum
lactate level was associated with both sepsis and septic shock, and according to sepsis 3 definition it’s one of the

diagnostic criteria for septic shock (4).

Low platelet counts (Thrombocytopenia) was included in the sequential organ failure assessment criteria which
is used to define organ dysfunction in septic patients according to sepsis 3 definition of sepsis (4) which was
formulated by a group of experts based on previous data and consensus. Leukocytosis was among the SIRS
criteria which again, was diagnostic tool of sepsis before the introduction of sepsis 3 definition of sepsis and it

was shown to have association with the development of sepsis (50,51).

The difference between the concentrations of chloride and sodium constitutes the major contributor to the strong
ion difference (SID); which is the key pH regulator in the body, according to the physicochemical approach.
Decreased sodium levels (hyponatremia) and higher chloride levels (hyperchloremia) were shown to have
association with sepsis development. A retrospective cohort study in a provincial tertiary care hospital, showed
presence of hyperchloremia was associated with sever disease and with the development of AKI in patient with
sepsis and septic shock (52-55).
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In addition to high serum nitric oxide, Plasma vasopressin level of 19 patients with septic shock was compared

with 12 patients with cardiogenic shock and it was Inappropriately low in those with septic shock leading to the
possible explanation for development of shock in patient withsepsis (56-58).

2.2.4 Management related

Admission to intensive care unit or longer hospital stays, Devices that go in the body, such as catheters in the
vein, or breathing tubes, Treatment with antibiotics in the last 90 days where listed by Mayo clinic as treatment
and interventions associated with sepsis and septic shock (42).

systematic review by M. Fathi et al. in 2019Gc (43) reported those patients with intensive care interventions like
mechanical ventilation during ICU stay, urinary catheters and central venous catheters and surgery related factors
including number of surgeries or procedures, urgent and emergent surgeries and abdominal surgeries were shown

to have a significant association withdevelopment of sepsis and septic shock.

A study conducted in Ayder comprehensive specialized hospital showed that being on mechanical ventilator,

ICU stay more than 7 days and use of central lines are associated with acquisition of nosocomial sepsis (59).
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2.3 Conceptual framework of the study
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Figure 1: Conceptual framework for the study of prevalence of sepsis and septic shock and associated factors in
central ICU of AHMC 2023. developed by investigator after literaturereview (2,6,28,35-40,43,52-55).

3 OBJECTIVES

3.1 General objectives

- To assess the prevalence and associated factors of sepsis and septic shock in ICU treatedpatients at AHMC

during 2022/2023.
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3.2 Specific objectives

» To assess the prevalence of sepsis and septic shock in ICU treated patient at AHMCduring 2022/2023.
* Identify factors associated with sepsis and septic shock in ICU treated patients atAHMC during
2022/2023.

4 METHODS AND MATERIALS

4.1 Study area

The study will be conducted in Adama hospital medical college (AHMC) which is located 100 km southeast of
the capital city Addis Ababa, in Oromia regional state, Adama, Ethiopia. It was established by missionaries from
abroad in 1938 GC, by then it was called Haile Mariam Mamo memorial hospital later Adama referral public
hospital and current name was adopted when the hospital upgraded to medical college in 2003. Currently the
hospital is serving a catchment population of more than 6 million, from different region of the country. It has 232
beds capacities and serve around 1000 patents per day at six medical case teams and specialty clinics. Adama
hospital medical college (AHMC) has one central ICU which serve as pediatric ICU (PICU) and adult ICU, with
12 beds and 10 mechanical ventilators. The stuff in the central ICU includes 2 anesthesiologist, one internist, 5

residents from different department and 14 nurses during the day and 10 nurses during the night shift.

4.2 Study design

Retrospective chart review (RCR) was conducted to assess the prevalence and factors associated with sepsis and
septic shock among patients treated in the central intensive care unitof AHMC.

4.3 Population

4.3.1 Source Population

All medical, surgical and Gynecology/Obstetric patients admitted to the central ICU of AHMC.

4.3.2 Study Population
All ICU admitted patients who fulfil the inclusion criteria.

4.3.3 Study Unit:
All randomly selected patients chart admitted to central ICU from October 2021 through July2023 GC.

4.4 Inclusion and Exclusion Criteria

441 Inclusion criteria

All patients with age of 15 years or above admitted to central ICU from October 2021 throughJuly 2023 GC.
4.4.2 Exclusion criteria

Patent whose medical record number is not documented
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4.5 Sample size determination and sampling procedure

451 Sample Size Determination

For determination of prevalence sample size is calculated as follow: - From prospective study (60), published on
2020Gc, which took over four selected ICU in Addis Ababa and showed prevalence of sepsis to be 26.5% which

is taken as prevalence to calculate samplesize for this study using Epi info.

Where P = prevalence which, for our case, taken 26.5 % = 0.265 Population size = 132, Confidence limit of 5%
and confidence level of 95%

With this the calculated sample size will be 244 after corrected for finite number of populations.

Sample size for the second objective which is determination of factors associated with sepsis and septic shock is
determined Using double proportion formula for the following factors using online calculator. Select-

statistics.co.uk

Table 1: determination of sample size for selected independent factors for the study.

Variable Proportion 1(P;) Proportion2  power  CI Total sample
(P2)

Age above 46 0.08 0.66 80% 95% 7

Male 0.33 0.52 80% 95% 103

Abdominal focus 0.014 0.086 80% 95% 140

NEED FOR MV 0.17 0.55 80% 95% 22

Taking the highest of all, which is 260 and adding 30% non-responder rate for RCR, gives the finalsample result
of 318.

4.5.2 SAMPLING TECHNIQUE

There were a total of 1460 patients admitted between October 2021 and July 2023 GC. After excluding 131 who
were below 15 years, 9 patients who had no or incompletely documented medical record number sampling frame
were generated from the remaining list of 1320 patients of which 338 were selected using systemic random
sampling using sampling interval value, K

= Total population(N)/Sample size(n)=2.4 and the starting point for randomization where selected by lottery

method
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QEXCLUDED
» Patients who were below 15 years (131)

1320 patients admitted ¢ tral ICU
s i g » Patients who had no or incompletely documented MRN (9)

» Missing charts (30)

338 randomly selected » Mis-labeled MRN (4)
» Mis-labeled age (4)

Data from 298 patients
collected

Figure 2: Schematic presentation of the sampling procedure for the study of prevalenceof sepsis and septic shock
and associated factors in central ICU of AHMC 2023.

4.6 Data collection

Data was collected within the hospital compound by 3 medical interns using a checklist after orientation given
by the investigator

4.7 Data quality control

Pretest of the checklist was conducted on 5% of sample size on medical records after withdrawing patient chart

from AHMCs store. Data collection was supervised by the investigator

4.8 Study variables

4.8.1 Dependent Variable
Sepsis
4.8.2 Independent Variable
Sociodemographic factors : - Age and sex
Comorbidities : - DM, HIV and Malignancy of any sort
Microbiological factors . - culture and sensitivity
Site of infection : -chest focus, CNS focus, GU focus, Gl focus, blood stream
Acquisition of infection : -community or nosocomial
Biochemical/laboratory : - leukopenia, Anemia, thrombocytopenia,
Treatment related factors : - Need for and duration of mechanical ventilation and ICU

Stay
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4.9 Data analysis
The collected data was checked for completeness using Microsoft excel and was transferred to and analyzed by
statistical package for social since (SPSS) version 25 then descriptive statistics was computed in order to
characterize the participants and to determine proportions. Chi square test and independent sample t-tests were
computed to identify significant categorical and numeric independent variables respectively. Binary logistic
regression model was used for variables which was found significant in chi square and independent sample t-test
in order to identify independent effect while controlling the other variables. Degree of association was computed
using odd ratio with 95% confidence interval taking p-value of 0.05 or less as statically significant association

between the dependent and independent variables.

4.10 Operational definition

Sepsis: should be defined as life-threatening organ dysfunction caused by a dysregulated host response to

infection.

Organ dysfunction: For clinical operationalization, represented by an increase in the Sequential [Sepsis-
related] Organ Failure Assessment (SOFA) score of 2 points or more from baseline which taken as zero if

previously unknown.

Infection: based on treating physician’s decision and whenever conflict found between physicians the

evaluation of the most senior was taken to decide presence or absence of infection.

Septic shock: septic shock can be clinically identified by a vasopressor requirement to maintain a mean arterial
pressure of 65 mm Hg or greater and serum lactate level greater than 2 mmol/L (>18 mg/dL) in the absence of

hypovolemia.

MSOFA: Is a set of criteria, as shown in table 1, derived from SOFA and tested in prospective study (5) and
shown to be comparable in predicting 1%t and 3" day mortality.

Table 1: Modified sequential organ failure assessment used for defining organ failure in this study.

Organ System 0 1 2 3 -
Respiratory >400 400 315 235 150
SpO2F02
Liver No scleral Scleral icterus or
icterus or jaundice
Jaundice
Cardiovascular, Nohype- | MAP <70 | dopamine 5 | dopamine>5 dopamine>15
hypotension tension mm Hg or epinephrine 0.1 epineparine>(.]
dobutamine | norepinephrine (1.1 | norepinephrine>().1
any dose
CNS, Glasgow 15 13-14 10-12 6-9 <6
Coma Score
Renal, <1.2 1.2-19 20-34 3.549 >5.0
Creatinire mg/dL
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NOSOCOMIAL: Infection suspected/diagnosed 48 hours after hospital admission.

4.11 Ethical clearance

Ethical approval was obtained from Institutional Ethical Review Board (IERB) of adama hospital medical
college (AHMC) and was submitted to department of internal medicine, and record office of AHMC.

4.12 Dissemination of the findings

The result of this study will be presented for a research defense at AHMC and disseminated for department of
internal medicine and Research coordinating office and other concerned bodies. furthermore, for different

journals for publication if found to be qualified.

5 RESULTS

5.1 General characteristic of the population

The overall characteristics of patients admitted to the central ICU of AHMC is summarized on the table below
(Table 2). Among the total subjects with median age of 37 (IQR, 25-55) years and range from 15 to 85 years.
Female subjects accounted for 49.3% of patients and was found to be younger with the mean age of 38.5 and
median age of 34.6 which is relative to 42.2 and 41.8, respectively, for the male patients.

Table 2: summary of general characteristics of patients admitted to central ICU of AHMC from October 2021
and July 2023 GC

Variables Median(IQR) Variable Count (%)
Age 37(25:59) Sex

Duratio of stay 4(2-6) remale 147 (49.3%
WBC count 10.9(7.4-15.6)

ymphocyte 12(06) Male 1515075
Neutrophi 8956133 Department

Hemoglobin 12(9.5-14] YN/0BS 20(6.7%
Platelet count 210(145-293)

Sodium 139(133-144) MEDICAL 164(55%)
Chloride 105(99-110} SURGICAL 11403834
AST 62(30-11)

ALT 2?(1?55] Time from lriEIgE to admission

ALP 166(90-235) Lessthan 48 hours ~ 231(79.1%)
Bilrubin 34(1.256.35)

Msofa score 3(1-5) More than 48 hours  61(20.9%)
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AGEGROUP
o female 10 89 31 9 7 1
Hmale 10 68 52 17 4 0

W female W male

Figure 3: clustered bar chart for distribution of age group over participants sex for patients admitted to central
ICU of AHMC from October 2021 and July 2023 GC

5.2 Prevalence of infection, sepsis and septic shock

Of all the admissions 193(64.8%) of patients had suspected or confirmed infection of which pneumonia,
including both community and hospital acquired, were found in 105(35.2%) accounting for more than half
(54.4%) of all infections, followed by intra-abdominal infections which account for 21.8% of all. Skin and soft
tissue infection is placed in the third place with 15.5% prevalence among patients with infection and it mainly
occurs in the form of surgical site infections, diabetic foot ulcers, Tetanus and necrotizing fasciitis. Overall
hospital acquiredinfections were documented in 71 patients.

HAI

Blood

Skin/Soft tissue

28

Intra-abdominal

N

UTI
s IO
Meningitis

Figure 4: Bar chart showing frequency of sites of infection amongst patients admitted to central ICU of AHMC

from October 2021 and July 2023 GC
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Culture was done in 31(10.7%) patients from blood, endotracheal tube aspirate and urine and among them
15(48.4) patients were reported to have positive culture result. The most commonly identified organism being
Proteus species which was found in 7 out of the 15 positive results. E. coli, Shewanella species, Acinetobacter
Baumannii accounts for 3,2 and 2 cases respectively. Overall Presence of positive or negative culture result were

not found to besignificantly associated with sepsis and septic shock based on chi square test.

Of all patients with infection (n=193), using modified sequential organ failure assessment (MmSOFA),
142(73.58%) patients were found to have sepsis of which 55(38.5%) patients had septic shock. Of total

admission the prevalence of sepsis was 47.7%. Among patients with infection, only 26.42% of patients had no

sepsis.
87
51 55
0
NON-SEPTIC SEPTIC
No shock 51 87
Septic shock 0 55

B No shock ™ Septic shock

Figure 5: clustered bar chart showing frequency of sepsis and septic shock amongst patients with infection

amongst patients admitted to central ICU of AHMC from October 2021 and July2023 GC

5.21 : SOCIODEMOGRAPHIC FACTORS

Overall the median age at the diagnosis of sepsis and septic shock was 41.3 and 40.9 respectively. Patients within
the age 18 through 44 was the found to be mostly affected group and account for 49.3 % of sepsis and 62.8% of
septic shock and age was found to be significant(p<0.05) for infection and sepsis but without significant

directional measure and hadnot such significant association with septic shock.

As shown in Annex 2, Female patients had greater burden of infection (51.3%), sepsis (52.8%) and septic shock
(68.6%) while having younger median of age at the diagnosis of both sepsis and septic shock (35 Vs 48) for
sepsis and (35 Vs 40) for septic shock. Sex was found to have significant association (p<0.05) with septic shock

in chi square test
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<18 18-44 45-64 65-74 75-84 >gd
2

W Septic shock 2 32 11 7 1
o septic 13 70 37 18 3 1
& non septic 7 87 46 8 8 0

M non septic Wseptic u Septic shock

Figure 6: bar graph showing distribution of septic patients across different age groups amongst patients admitted
to central ICU of AHMC from October 2021 and July 2023 GC.

5.2.2 PATTERNS OF ADMISSION AND LABORATORY MARKERS

Most of admitted patients were Medical (55%) followed by Surgical patients with 38.3% and Gyn/Obs patients
accounting for 6.7% of all admission. Admission diagnosis (medical, surgical or Gyn/Obs) was significantly
associated with both infection and sepsis (P< 0.05) on chi squared test. Medical patients had 62% of all the
infection across the departments while the department account for 55% of all admissions. Septic shock was not

found to have significantassociation with admitting department or diagnosis.

Of all admissions 77.5% of patients were admitted within 48 hours of presentation to the triage while the rest was
admitted after 48 hours and the duration of in hospital stay from triage to ICU admission (early Vs late) is found

to be significant (p< 0.05) for infection, sepsis and septicshock in chi square test
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Percent

| |
GYN/OBS MEDICAL SURGICAL

Figure7: Pie chart showing the pattern of patient admission to central ICU of AHMC from October 2021 and
July 2023 GC with respect to department.

Platelets count were grouped according to sequential organ failure assessment (SOFA) criteriaand was found to
be significant (p<0.05) for infection, sepsis and septic shock. Amongst the other laboratory investigations
hemoglobin, WBC, neutrophil count, serum levels of sodium and chloride, AST and bilirubin were shown to be
significant (p<0.05) in independent sample t-test after checked by Leven’s test for deciding whether to accept or
decline the assumption of equality of variance within each continuous variable. After applying the same
procedure none of the aforementioned variables along with lymphocyte count, ALT and potassium level were not

found to have significant association with septic shock.

Simple Line Count of DIAGNOSIS Simple Line Count of Septicshock

Platelet count
Platelet count

DIAGNOSIS SepScshock
Figure 8: A- simple line graph showing distribution of platelet count over septic and non-septic patients, B- simple

line graph showing distribution of platelet count over patients with and without septic shock amongst patients
admitted to central ICU of AHMC from October 2021 and July 2023 GC
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Table 3: independent sample t-test result for continuous variables and sepsis amongst patientsadmitted to central

ICU of AHMC from October 2021 and July 2023 GC

VARIABLE LEVINE’S T-TEST FOR DF SIG. (2-
TEST EQUALITY TAILED)
PLATELET 3.097 3.899 288 0
3.124 118.003 0.002
HEMOGLOBIN 7.686 4.423 280 0
4.827 246.382 0
WBC 12.468 -1.837 288 0.067
-2.196 287.71 0.029
LYMPHOCYTES |4.788 -0.789 286 0.431
-1.061 216.879 0.29
NEUTROPHIL 6.763 -1.495 288 0.136
-1.753 287.165 0.081
POTASSIUM 0.007 -1.152 231 0.251
-1.101 128.016 0.273
SODIUM 5.723 -1.573 231 0.117
-1.967 229.869 0.05
CHLORIDE 4.733 -1.672 216 0.096
-2.201 214.567 0.029
AST 1.316 -0.971 119 0.334
-1.187 70.165 0.239
ALT 6.188 1.137 119 0.258
0.845 33.287 0.404
BILIRUBIN 0.802 -0.902 22 0.377
-1.506 4.94 0.193
KEY': Shaded - Equal variances is assumed Non-shaded - Equal variances not assumed
523 COMORSBIDITIES

Among the comorbidities Hypertension was the most common with 14.1% followed by Diabetes mellitus

which accounted for 12.8 % and CHF with 10.1%. Retroviral infection was present in 6 % of patients.

Among the comorbidities HIV/AIDS and hypertension was found to be significant (p<0.05) for infection, sepsis
and septic shock with hypertension having statistically significant negative directional measure with all the three
outcomes in the chi square test. Heart failure was significantly associated with infection and sepsis(p<0.05)
while diabetes millets and chronic liver disease was significant (p<0.05) only for septic shock. Asthma, CKD

and malignancy were not found to be significant in the chi square test.

IJ]NRDTH00189

International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 9 September 2024| ISSN: 2456-4184 | JNRD.ORG

Table 4: frequency and Pearson chi-square test result for comorbidities amongst patients admitted to
central ICU of AHMC from October 2021 and July 2023 GC

SEPSIS SEPTIC SHOCK
COMORBIDITIES YES NO P- YES NO P-
VALUE VALUE
ASTHMA, N (%)
YES 2(1.4) 2(1.3) 0.925 2(3.6) 2(0.8) 0.102
NO 140(98.6)  154(98.7) 53(96.4)  241(99.2)
CHF, N (%)
YES 7(4.93) 23(14.74) 0.005 2(3.64) 28(11.52) 0.079
NO 135 (95.07) 133 (85.26) 53 215
(96.36) (88.48)
CKD, N (%)
YES 5(3.5) 4(2.6) 0.63 0 9(3.7) 0.147
NO 137(96.5)  152(97.4) 55(100)  234(96.3)
CLD, N (%)
YES 2(1.4) 1(0.6)  0.507 2(3.6) 1(0.4) 0.031
NO 140(98.6)  155(99.40 53(96.4)  242(99.6)
DM, N (%)
YES 22(15.5) 16(10.3 0.176  13(13.7)  25(10.3) 0.014
NO 120(84.5)  140(89.7) 42(76.4)  218(89.7)
HYPERTENSION, N
(%)
YES 0.001 203
132 (92.96) 124 (78349) (96.36) (83.54) 0.014
NO 10 (7.04)  32(20.51) 2 (3.64) 40 (16.46)
HIV, N (%)
YES 14 (9.86) 4 (2.56) 0.008 47 233 0.003
(85.45) (95.88)
NO 128 (90.14) 152 (97.44) 8(14.55) 10 (4.12)
MALIGNANCY, N(%)
YES 2(1.4) 2(1.3) 0.925 2(3.6) 2(0.8) 0.102
NO 140(98.60 154(98.7) 53(96.4)  241(99.2)
OTHERA, N (%)
YES 9(6.3) 10(6.4) 0.98 8(14.5) 14(5.8) 0.361
NO 133(93.7)  146(93.6) 47(85.5)  229(94.2)
MORE THAN ONE, N(%)
YES 9(6.3) 18(11.5) 0.118 4(7.3) 23(9.5) 0.609
NO 133(93.7)  138(88.5) 51(92.7)  220(90.5)

AHyperthyroid, pregnancy psychiatric d/o, epilepsy, atrial fibrillation.
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5.2.4 TREATMENT PROVIDED AND DURATION OF STAY
Of all admissions 177 patients were on mechanical ventilator at some point of time during their ICU stay and
among them 133 had infection of which 108 had sepsis with 40 patients diagnosed with septic shock, accounting for
69%, 76% and 72.8% of all infections, sepsis and septic shock respectively. Whether the patient required for

mechanical ventilation or not was found to be significant (p<0.05) for both infection and sepsis and septic shock.

Among the admitted patients 239 (80.2%) took at least one antibiotic and Ceftriaxone, Metronidazole,
Vancomycin, and Ceftazidime were the most frequently prescribed antibiotics in specific order. As shown in
figure 8, Patients with sepsis were found to be accountable for 75% of overall antibiotic prescribed. furthermore,
septic patients took most of antibiotics which are not prescribed frequently including Meropenem,

Chloramphenicol and iv ciprofloxacin.

KEY

= Vancomycin
» Metronidazole

Cotrimoxazole

Values

Ceftriaxone

= Ceftazidime

10 ) — ,
7 | 1Y = Other?
Non-septic Septic

Figure 9: Pattern of antibiotic prescription among patients with suspected/confirmed infection amongst patients
admitted to central ICU of AHMC from October 2021 and July 2023 GC

The mean duration of stay was 6 days (95% CL, 5-7 days) and the longest stay was 62 days. Duration of stay
was found to have significant (p<0.05) association with infection in independent samples t-test, but significant

association was not found for cases with sepsis andseptic shock.

5.1. Binary logistic regression

531 SEPSIS

After identification of variables that have significant association with the outcome variables through chi square
test and independent samples t-test, the significant variables were analyzed using binary logistic regression after
going through tests to confirm absence of multicollinearity and presence of linear relationship between the logit of

the dependent variable and theindependent variables.

The model exhibited good overall fit, as indicated by Cox and Snell R2 (0.50) and Nagelkerke R2 (0.66) values.
Furthermore, the Omnibus tests of model coefficients (p value 0.05) indicated that the logistic regression model

significantly explained the variation in sepsis occurrence. In addition, classification table have showed high
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sensitivity (86.7%) and specificity (83.4%) of the model with 85.0% overall accuracy.

The odds ratios (ORs) and corresponding 95% confidence intervals (Cls) were calculated to determine the
strength and direction of the relationship between independent variables and the likelihood of sepsis and septic
shock. The odds ratio represents the change in odds of the dependent variable for every unit change in the

independent variable.

The crude and adjusted odds and p value for independent variables are shown in the Table 4 below. Overall the
findings indicate that platelet count had AOR 0.991 (95% CI: 0.980.998).White blood cell count AOR 1.7 (95%
Cl: 1.14-2.60) , serum Sodium level with AOR 0.91 (95% CI; 0.87-0.96) and serum chloride levels showed AOR
1.11 (95% CI: 1.04- 1.18) all with significant p-value of <0.05.Patients with pneumonia and intra-abdominal
infections had higher odds of sepsis with AOR 18.7(95% CI: 6.1-56) and AOR 16(95% CI. 4.36-61.6)
respectively.

5.3.2 SEPTIC SHOCK
After going through the same procedures, binary logistic regression model with good overall fit, as indicated by

Cox and Snell R? (0.55), Nagelkerke R? (0.74) values and the Omnibus tests of model coefficients (p value 0.05)
with 69.8% sensitivity, 91.1% specificity with 87% overall accuracy, altogether showing that the logistic
regression model significantly explained the variation in occurrence of septic shock. Table 5 presents the Crude
and adjusted ORs and pvalues for each predictor variable. Male gender showed significant negative association
with AOR of 0.19 (95% CI: 0.07-0.46). mSOFA score had positive association with AOR 3.25 (95%Cl: 2.04-5.17)
and also on ROC it had area under curve of 0.82(95% CI: 0.76-0.88) and significant p value. Among the
laboratory markers lower platelet and lymphocyte count showed significant association with AOR 0.98(95% ClI:
0.98-0.99) and AOR 0.65(95% CI: 0.42-0.99) for platelet and lymphocyte count respectively. Finally, being on
mechanical ventilator was found to have AOR 0.2(95% ClI: 0.08-0.48).

ROC Curve

Sensitivity

O’OV O’:Y 07.4 DAG 0‘8 IVO
1 - Specificity

Diagonal segments are produced by ties

Figure 10: ROC result for MSOFA and septic shock for patients admitted to central ICU of AHMC from October
2021 and July 2023 GC
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Table 5: Binary logistic regression for sepsis and selected independent variables for patientsadmitted to
central ICU of AHMC from October 2021 and July 2023 GC

Variables COR (95% CI) AOR (95% CI) P-value
CORLower Upper AORLower Upper
Mechanically
Ventilation ventilated 4.12 2.49 6.81 2.92 1.12 7.63 0.02
Infection pneumonia 10.06 5.65| 17.92 18.70 6.15| 56.85 0.00
Intra-abdominal 3.19 1.56 6.51 16.39 4.36| 61.64 0.00
Nosocomial 7.59 3.92| 14.68 2.84 0.93 8.60 0.06
CBC Hemoglobin 0.86 0.8 0.94 0.95 0.82 1.10 0.53
WBC 1.35 1.07 1.70 1.72 1.14 2.60 0.01
Platelet 0.99 0.99 0.99 0.99 0.98 0.99 0.00
Electrolytes Sodium 1.04 1.01 1.07 0.91 0.87 0.96 0.00
Chloride 1.06 1.03 1.09 1.11 1.04 1.18 0.00
Comorbidities  Hypertensive 0.29 0.13 0.62 0.26 0.07 1.00 0.05
CHF 0.3 0.12 0.72 0.61 0.14 2.62 0.50
HIV 4.15 1.33| 12.94 0.55 0.08 3.74 0.54

Table 6: Binary logistic regression for septic shock and selected independent variables forpatients admitted
to central ICU of AHMC from October 2021 and July 2023 GC

AOR (95%Cl)

Variables COR (95% CI) Pvalue

CORLower Upper AORLowerUpper
Gender Male 0.49 L7 063 0.19| 0.07| 0.46 0.00
Infection Intra-abdominal G2 O §52 171} 0.62| 4.71| 0.293

0.24 0.11 0.54

Skin/Soft tissue 3.40 0.99| 11.70| 0.052

0.59 0.42 0.83
0.99 0.99 0.99
3.97 1.49 10.58

0.65| 0.42| 0.99| 0.047
0.98| 0.98| 0.991 0.00

CBC Lymphocyte

Platelet

Comorbidities  HIV 4.000 0.91| 17.57| 0.065
0.43| 0.05| 3.12] 0.405

3.30| 0.82| 13.33| 0.093

Hypertensive 0.19 0.04 0.82

Diabetic 2.70 1.28 5.70

Organ failure MSOFA R6.-25 10 T 3.25| 2.04| 5.17 0.00

6. DISCUSSION

In this retrospective chart review, it was shown that the prevalence of infection, sepsis and septic shock to be
64.8%, 47.7% and 18.5% respectively. When compared to the data from intensive care over nations (ICON)
audit it was higher than the global prevalence which was 29.5% (varies between 13.6 to 39.6 in different regions)
(25) and found to be comparable withthat of Australia, Asia and Middle east (26).

Again, the prevalence of septic shock 18.5 % were found to be higher than that of Europe and North America
which was shown to be 10.4%. (27) and it was also higher than some published local studies including Tikur
Anbesa Specialized Hospital (TASH) which had prevalence of 14%. (37), 8.9 % from a study conducted in
multiple ICUs in Addis Abeba (60) and 7.7% another study from southern Ethiopia done in three teaching
hospitals (38).
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On this study the median age at the diagnosis of sepsis was 41.3 and 40.9 years respectively, which is in contrary

to the general principle which holds that sepsis is disease of elderly which is true for high income countries with
mean age of ranging from 63 to 67 years on different studies, with older population disproportionately
(13.1times) affected than the young(61,62).but interestingly the lower age, like in this study, seems the case in

sub-SaharanAfrica as shown by a systemic review and meta-analysis of fifteen studies(23).

Generally male patients are prone to sepsis and septic shock than female patients although this is from clinical
observations with low level of evidence and the incriminated factor for this observation was both social factors
like risk of infection and exposure to violence and biological factors i.e. hormonal and immune system features
(63). Our finding was out of what is generally expected with neither sex having significant association with sepsis
and males having negative association with septic shock. There are few studies with similar finding with this
finding of ours (64).

According to the finding in this study pneumonia was the most common site of infection and source of sepsis
followed by intra-abdominal infection and this finding was in line with most of the studies (35,60,65,66). Unlike
most studies but agreeing with our finding, the result from sub group analysis from multicenter prospective cohort
FORCAST study of acutely ill patientsat 59 ICU in Japan(2016-2017) showed that intra-abdominal infection was
found to have significant association with septic shock and was commonest site among patients with septic
shock (72%) ,while pneumonia was the most common site of infection in patients with sepsis without shock(67).
in the contrary to this another retrospective, multicenter cohort study which was done in 29 ICU from Canada,
USA and Saudi Arabia reported pneumonia was the most common and with significant association with septic
shock (68).

According to several studies sepsis is the most expensive medical condition and among the reasons for the
higher cost longer duration of stay and multiple treatment provided including antibiotics were of significant
value medication alone accounting for 15-25% of the total cost (21,69,70). in this study the duration of ICU stays
and number and type of antibiotics used was computed as means to compare the relative cost of sepsis and the
findings was septic patients had longer duration of stay than non-septic patients, in addition septic patients were

the reasonfor 75% of prescribed antibiotics, suggesting the higher cost of sepsis.

This RCR showed that being on mechanical ventilator, low platelet, higher white cell count, decreased Sodium
and higher chloride levels are significant risk factors for development of sepsis and this finding are heavily
supported by findings from other studies. Several studies have investigated the potential risk factors for the
development of sepsis, and the findings consistently support the association between certain factors and the onset

of sepsis.

the association between being on a mechanical ventilator and an increased risk of sepsis was one of the key
findings in the systematic review by M. Fathi et al. in 2019Gc (43) the authors reported that patients who
required mechanical ventilation had a significantly higher likelihood of developing sepsis compared to those who
did not require this intervention. This result emphasizes the importance of monitoring ventilated patients closely,
as they may be more susceptible to sepsis.
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Moreover, low platelet counts (thrombocytopenia) were also identified as a significant risk factor for sepsis

development in our study but on Receiver operating Characteristic (ROC) it showed a small area under the curve
(AUC) which failed to reject the null hypothesis “AUC isequal to 0.5”, and according to this model taking the
standard cut off value of 150 thousand only had 52% sensitivity and 11% specificity for sepsis.
Thrombocytopenia was included in the sequential organ failure assessment criteria which is used to define organ
dysfunction in septic patients according to sepsis 3 definition of sepsis which was formulated by a group of

experts based on previous data and consensus (4).

ROC Curve
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Figure 11: ROC result for platelet count and sepsis shock for patients admitted to central ICU of AHMC from
October 2021 and July 2023 GC

The other hematological finding was higher white cell counts which was shown to associate with sepsis in
several studies (50,51). In addition, leukocytosis was among the SIRS criteria which again, was diagnostic tool
of sepsis before the introduction of sepsis 3 definition of sepsis. in our model WBC count showed AUC of 0.56
(95% CI: 0.49-0.63) and at the cut off point for leukocytosis based on our institution’s laboratory i.e. 10 thousand

this model showed65% sensitivity and 45% specificity for sepsis.

Furthermore, decreased sodium levels (hyponatremia) and higher chloride levels (hyperchloremia) were shown
to be significantly associated with sepsis development (52-55).These electrolyte imbalances may reflect the
severity of the underlying infection and its impact on the body's homeostasis. our model had AUC OF 0.60 (95%
Cl: 0.50-0.71) and 0.74(95% CI:0.65-0.83) for sodium and chloride respectively.

Furthermore, mSOFA score also showed significant odd for occurrence of septic shock. The second aspect
explored in the study is the association between the mSOFA score and septic shock occurrence. Since the
definition of septic shock was part of the score which partly explainthis finding the non-hemodynamic components
of the score was computed in binary logistic regression excluding the total score and the Glasgow coma score
(GCS) was found to have significant (p <0.05) association with septic shock with odds ratio of 1.7 (95% CI: 1.1-
1.6). an evidence going along our finding was a systematic review published in the Egyptian journal of hospital

medicine (71) showed significant association between GCS and septic shock.
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7. LIMITATIONS
This study has several limitations:

Retrospective Chart Review (RCR) and Sample Size: The use of RCR relies on the accuracy and
completeness of medical records. The relatively small sample size may limit the generalizability of the findings
to other populations.

Limited Investigation Details: The study was unable to comprehensively address details of investigations
like cultures and sensitivities due to missing information in the medical records.

Model Performance: The Area Under the Curve (AUC) for some of the predictive variables in the model
was low. This could be due to several factors, including the small sample size and potential for other unmeasured

variables influencing the outcome.

8 CONCLUSION AND RECOMMENDATION
8. 1 Conclusion

This study highlights the higher prevalence of sepsis and septic shock in Adama Hospital Medical College's
central intensive care unit compared to high-income countries. The relatively younger population affected by these
conditions and when its high mortality rate in this study (69% for sepsis and 89% for septic shock) it raises a
concern about the potential long-term consequences on public health and Economic effect on the country.
Continued research, awareness, and targeted interventions are essential to address the growing burden of sepsis
andseptic shock in resource-limited settings and improve patient outcomes.

8.2 Recommendation

For health care workers

+ Following appropriate infection preventive measures

+ Frequent monitoring based on stratification of individual risk group and early identification of infection and
initiation of timely and appropriate interventions

+ Utilization of standardized evidence-based investigations including Culture and rather than using liver
enzymes, to assess organ dysfunction in patients with infection its recommended to use serum bilirubin, which is

of significant value as evidenced by its inclusion in SOFA score.
Researchers

+ Given the significant knowledge gap, its highly recommended to have a continues researches and generation

of recommendations in this highly prevailed and highly fatalentity.
For governing body of AHMC

+ To have the stuff members have adequate knowledge and commitment towards infection prevention and

facilitate trainings when needed.
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+ Providing appropriate and necessary investigation and management modalities.

For Policy makers and MoH

+ Making timely, appropriate and practical policy and mobilization of resources necessary to prevent and
manage this significant problem.
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ANNEX
ANNEX 1: Data collection checklist for the study (prevalence of sepsis and associated factorsin the central ICU
of AHMC.)

sociodemographic characteristic

1. Age 2 sex 3. MRN

| | = |

4. I . P. A
S DATE OF ICU ADMISSION 4, DATE OF DISCHARGE 6. DEPARTMET

o | | | e

6. SOURCE OF ADMISSION Admission Diagnosis

| ] |

7. STAY BEFORE ADMISSION

() < 48 HOURS
(O »/= 48 HORS

IJ]NRDTH00189

International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/
http://dx.doi.org/10.1016/j.ccc.2011.09.003

© 2024 IJNRD | Volume 9, Issue 9 September 2024| ISSN: 2456-4184 | JNRD.ORG

INFECTION RELATED

1. IS THERE INFECTION 3. WAS CULTURE DONE 5. ISOLATE EROM POSITIVE
| "l | "I CULTURE
4. POSITIVE CULTURE RESULT
2. TYPE OF INFECTION O S.AURES
I "I O CONS

(O PNEUMONIA

(O MENINGITIS
O UTI (O ETEROCOCCUS SPP

QO E.counl
(O PSEUDOMONA SPP

(O S.PNEUMOIAE

O INTRA-ABDOMINAL
O SKIN/SOFT TISSUE

ACINETOBACTER
(O BLOOD O BAUMANI
'®) sO;ﬂERF(?:gNOWN (O KLEBSIELLA SPP
THER
(O UNSPECIFIED S
ANTIBIOTIC
MV

I v

IJ]NRDTH00189

International Journal Of Novel Research And Development (www.ijnrd.org)



http://www.ijrti.org/

© 2024 IJNRD | Volume 9, Issue 9 September 2024| ISSN: 2456-4184 | JNRD.ORG

MODIFIED SEQUENTIAL ORGAN FAILURE ASSESSMET
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Annex 2
VARIABLES SEPTIC NON- P- VALUE SEPTIC NO P-
SEPTIC SHOCK SEPTIC  VALUE
SHOCK
GENDER, N (%)
MALE 67 (22.48) 84(28.18) 0.251 20 (63.64) 131 (53.91) 0.019
FEMALE 75 (25.17) 72 (24.16) 35 (63.64) 112 (46.09)

SITE OF INFECTION,N

(%)
PNEUMONIA 44(30.99) 11(7.05)  0.000 18 (25.45) 41(16.87)  0.000
INTRA- 19(13.38)  9(5.77) 13 (23.64) 15 (6.17)
ABDOMINAL
SKIN/SOFT TISSUE 17 (11.97)  11(7.03) 10 (18.18) 18 (7.41)
HAI 58 (40.85) 13 (8.33) 18 (32.73) 53 (21.81)
OTHERS* 4(2.82) 7 (4.49) _ 11 (4.53)

DEPARTMENT, N (%)

GYN/ OBS 10(7,04)  10(6.41)  0.000 4 (7.27) 16 (6.58)  0.927
MEDICAL 94 (66.20) 70 (44.87) 29 (52.73) 135 (55.56)
SURGERY 38 (26.76) 76 (48.72) 22 (40.00) 92 (37.86)
WBC 1456+.86 11.36+41 0000 13.68+1.49  12.71+47 0.427
LYMPHOCYTE 217+42  150+.07 0111 1.23+.16 1.96+25  0.179
NEUTROPHIL 11.88+85 9.06+38  0.002 1255+179 9.93+38  0.026
PLATELET 173.59 273.16 0.000  144.47 243.96 0.000
+9.93 +0.06 +13.15 +7.97
POTASSIUM 417+09  3.89+11 005  4.23+18 3.99+07  0.163
HEMOGLOBIN 11.06 +29 12+.21 0001 11.05+46  11.85+19 0.08
SODIUM 141.32 136+.80  0.000 139.63+1.87 139+75  0.721
+1.07
CHLORIDE 107.16 +.95 101.60+86 0000 106.85+1.74 104.11+71 0.96
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