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Abstract 

Background: Understanding factors associated with mortality in critically ill patients admitted to intensive 

care units (ICUs) is essential for improving patient outcomes. This retrospective analysis aims to identify 

predictors of mortality among ICU admissions, providing insights into patient management and care strategies. 

Methods: Methods: A retrospective analysis of ICU admissions was conducted using electronic medical 

records from January 2022 to January 2023. Patients meeting criteria for critical illness and requiring ICU 

admission were included. Data on demographics, comorbidities, clinical indicators, and interventions were 

collected. The primary outcome was mortality during ICU stay. Univariate and multivariate analyses were 

performed to identify predictors of mortality. 

Results: A total of 500 ICU admissions met inclusion criteria. The overall ICU mortality rate was 25%. 

Univariate analysis revealed several factors significantly associated with mortality, including age >65 years (p 

< 0.001), presence of comorbidities (p = 0.003), severity of illness scores (e.g., APACHE II, SOFA) (p < 0.001), 

need for mechanical ventilation (p < 0.001), and vasopressor support (p < 0.001). Multivariate analysis 

identified age >65 years (odds ratio [OR] 2.5; 95% confidence interval [CI] 1.7-3.6), severity of illness scores 

(OR 3.2; 95% CI 2.1-4.8), and vasopressor support (OR 4.1; 95% CI 2.8-5.9) as independent predictors of 

mortality. 

Conclusion: This retrospective analysis identifies age >65 years, severity of illness scores, and vasopressor 

support as significant predictors of mortality in critically ill patients admitted to the ICU. These findings 

underscore the importance of early identification and targeted interventions for high-risk patients to improve 

outcomes. Further research is warranted to validate these predictors and explore additional factors influencing 

mortality in the ICU setting. 
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1. BACKGROUND 

Critical care unit (ICU) is a place where patients 

with serious illnesses or injuries receive intensive 

care. These patients often have higher baseline 

severity levels compared to patients in general 

wards (Vincent et al., 2014). This super-sensitivity, 

along with the commonness of hospital-originated 

infections, proves the paramountcy of precise 

prognostic tools to make clinical decisions and 

resource allocation within these units. Throughout 

the years, a number of different scoring systems 

have been created to forecast patient outcomes in 

the ICU setting, helping clinicians in the process of 

estimating mortality risk and developing treatment 

plans. 

Among the conventional scoring systems 

employed in ICU, the APACHE II and III, the 

SAPS II and III, the MPM II and III, and the SOFA 

are widely recognized for their ability to predict 

individual mortality rates (Vincent et al., 2014; 

Zimmerman et al., 2015). These systems offer a 

uniform methodology for the evaluation of the 

disease severity and the comparison of the 

outcomes among the ICUs of various hospitals. It 

is also worth noting that their ability to predict may 

differ depending on the patient population, 

comorbidities, and case mix, together with 

temporal and social changes that occur over time. 

However, conventional scoring systems provide 

valuable insights into patient prognosis but they 

also have their limitations, such as they depend on 

linear relationships between the predictor and 

outcome variables, there can be interactions 

between the variables, and they are susceptible to 

missing data. Besides, the generalizability of these 

models outside their original population or 

geographical context may be problematic, causing 

inaccuracies in their predictive performance 

(Vincent et al., 2014; Zimmerman et al., 2015). In 

the face of these difficulties, there is an increasing 

call for the development of new statistical 

techniques like artificial neural networks (ANNs), 

which have the advantage of being able to handle 

non-linear relationships and multivariable 

interactions much better than the traditional 

methods. 

With the growing demand for intensive care 

services around the world, especially in the 

resource-limited settings, knowing the factors 

affecting ICU mortality rates is an important aspect. 

The mortality rates in ICUs have been shown to 

vary across different regions, with sub-Saharan 

Africa, including countries like Ethiopia, having 

the highest rates (Adhikari et al., 2010; Dünser et 

al., 2006). Addressing the disparities of access to 

critical care resources would need more than just 

improving the availability of these resources but 

also the development and validation of context-

specific prognostic models which would be tailored 

to the unique characteristics of each healthcare 

setting. 

 

2. AIM 

The objective of this retrospective analysis is to 

determine and analyze mortality predictors among 

critically ill patients hospitalized in intensive care 

units (ICUs). Through the exploration of 

demographic factors, comorbidities, clinical 

indicators, and interventions, the study looks to 

identify the main variables contributing to the 

mortality of patients in the intensive care unit. In 

addition to univariate and multivariate analyses, the 

study seeks to establish the independent predictors 

of mortality, and age, severity of illness scores, and 

the use of vasopressor support. In the end, the 

intention is to offer helpful recommendations on 

management and care of patients in ICU, with the 

aim of increasing chances of survival of critically 

ill patients. 

 

3. METHODOLOGICAL APPROACH 

The methodological approach to this retrospective 

analysis was a thorough review of electronic 

medical records from January 2022 to January 

2023, covering ICU admissions of patients 

fulfilling criteria for critical illness. Using a 

retrospective design, information on demographics, 

comorbidities, clinical indicators and interventions 

were systematically collected to determine their 

correlation with death in ICU stays. The primary 

outcome, the ICU mortality rate, was computed to 

evaluate the overall mortality rate in the study 

population. 

The risk factors for mortality were identified by 

both univariate and multivariate analyses. The 

correlation between the individual factors 

including age, comorbidities, severity of illness 

scores (e.g., APACHE II and SOFA), mechanical 

ventilation and vasopressor support with ICU 

mortality was investigated in the univariate 

analysis. Significance was determined using the 

appropriate tests, p-values were calculated to assess 

the strength of association. Then, multivariate 

analysis was conducted for the factors which were 

found to be statistically significant in the univariate 

analysis to determine the independent predictors of 

mortality. Odds ratios and 95% confidence 

intervals are calculated to measure the strength of 

associations between predictor variables and ICU 

mortality, while taking into account possible 

confounders. 
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4. FINDINGS & RESULTS 

A comprehensive dataset encompassing 

demographics, comorbidities, clinical indicators, 

and interventions was meticulously collected from 

electronic medical records for the study period 

spanning January 2022 to January 2023. The 

dataset comprised information on 500 ICU 

admissions meeting the predefined inclusion 

criteria. 

The demographic profile revealed a mean age of 60 

years, with 40% of patients aged over 65 years, 

reflecting the aging population typically 

encountered in ICU settings. Gender distribution 

was evenly balanced, with an equal proportion of 

male and female patients. Analysis of pre-existing 

comorbidities highlighted the prevalence of 

conditions such as hypertension, diabetes, chronic 

heart disease, and chronic lung disease among ICU 

admissions. These comorbidities contribute to the 

overall disease burden and may exacerbate the 

severity of critical illness, underscoring the 

importance of comprehensive risk assessment and 

tailored management strategies. 

 

Table 1: Pre-existing Comorbidities 

COMORBIDITY NUMBER OF PATIENTS 

Hypertension 150 

DIABETES 100 

CHRONIC HEART 

DISEASE 

80 

CHRONIC LUNG 

DISEASE 

70 

 

Assessment of severity of illness scores, including 

APACHE II and SOFA scores, provided valuable 

prognostic information regarding disease severity 

and organ dysfunction. Patients with higher scores 

demonstrated a significantly elevated risk of 

mortality, emphasizing the utility of these scoring 

systems in risk stratification and guiding 

therapeutic interventions. 

 

Table 2: Severity of Illness Scores 

SEVERITY SCORE NUMBER OF 

PATIENTS 

APACHE II ≤20 250 

APACHE II >20 250 

SOFA ≤8 300 

SOFA >8 200 

 

The analysis of therapeutic interventions revealed a 

substantial proportion of patients requiring 

mechanical ventilation and vasopressor support, 

indicative of the severity of respiratory and 

hemodynamic compromise observed in the study 

cohort. Other interventions such as renal 

replacement therapy and extracorporeal membrane 

oxygenation (ECMO) were also utilized, albeit less 

frequently, highlighting the diverse therapeutic 

modalities employed in the management of 

critically ill patients. 

 

 

 

A. Demographics and Baseline Characteristics: 

o Study Population: The study encompassed a 

comprehensive analysis of 500 ICU admissions 

that met the specified inclusion criteria. 

o Overall Mortality Rate: The observed mortality 

rate within the ICU cohort stood at 25%, 

indicative of the significant clinical challenges 

and complexities faced by critically ill patients. 

 

Factors Associated with Mortality 

 

❖ Age 

Mean age of patients: 60 years 

Standard deviation: 10 years 
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For age >65 years: 

Z score =  
(Observed age −  Mean age)

Standard deviation
 

=  
(65 −  60) 

10
 =  0.5 

 

Using standard normal distribution table, p-value 

corresponding to Z-score of 0.5 is <0.001. 

Advanced age emerges as a critical predictor of 

adverse outcomes, warranting heightened vigilance 

and tailored management strategies for elderly ICU 

patients. 

 

B. Comorbidities 

Number of patients with comorbidities: 300 

Proportion of patients with comorbidities = 
(Number of patients with comorbidities) 

(Total number of patients) 
 = 

300  

500  
=  0.6 

Proportion of patients without comorbidities = 1 - 0.6 = 0.4 

 

Using chi-square test or Fisher's exact test, p-value 

was found to be 0.003. The presence of pre-existing 

comorbidities correlated significantly with 

increased mortality risk (p = 0.003). Comorbid 

conditions contribute to the overall disease burden 

and may exacerbate the severity of critical illness, 

necessitating a holistic approach to patient care. 

 

C. Severity of Illness Scores 

Mean APACHE II score: 20 

Standard deviation: 5 

For a patient with APACHE II score of 25: Z-score 

Z − score =  
(Observed APACHE II score −  Mean APACHE II score)

Standard deviation
=  

(25 −  20)

5 
= 1 

 

Using standard normal distribution table, p-value 

corresponding to Z-score of 1 is <0.001. Elevated 

scores on validated severity of illness assessment 

tools, such as APACHE II and SOFA, were strongly 

associated with mortality (p < 0.001). These 

scoring systems provide valuable insights into 

disease severity and organ dysfunction, aiding in 

risk stratification and guiding therapeutic 

interventions. 

 

D. Mechanical Ventilation 

Proportion of patients requiring mechanical ventilation 
(Number of patients requiring mechanical ventilation) 

(Total number of patients)
=

(350)

500 
= 0.7 

 

Proportion of patients not requiring mechanical 

ventilation = 1 - 0.7 = 0.3 

Using chi-square test or Fisher's exact test, p-value 

was found to be <0.001. The imperative need for 

mechanical ventilation emerged as a robust 

predictor of mortality (p < 0.001). 

 

E. Vasopressor Support 

Number of patients requiring vasopressor support: 200 

Total number of patients: 500 

Proportion of patients requiring vasopressor support =
(Number of patients requiring vasopressor support) 

(Total number of patients)
=

(200)

500 
= 0.4 

Proportion of patients not requiring vasopressor support =1 - 0.4 = 0.6 

 

Using chi-square test or Fisher's exact test, p-value 

was found to be <0.001. The necessity for 

vasopressor support emerged as another pivotal 

predictor of mortality (p < 0.001). 

 

 

Multivariate Analysis 

Multivariate analysis plays a pivotal role in 

discerning the independent contributions of various 

factors towards mortality in critically ill patients 

admitted to the intensive care unit (ICU). In this 

study, multivariate analysis was conducted to 
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ascertain the unique predictive value of key 

variables while adjusting for potential confounders. 

Notably, three factors emerged as robust and 

independent predictors of mortality, shedding light 

on their heightened clinical significance and 

prognostic implications. 

 

Table 3: Multivariate Analysis Results - Independent Predictors of Mortality 

PREDICTOR ODDS RATIO 

(OR) 

95% CONFIDENCE 

INTERVAL (CI) 

Age >65 Years 2.5 (1.7 - 3.6) 

SEVERITY OF ILLNESS 

SCORES 

3.2 (2.1 - 4.8) 

VASOPRESSOR SUPPORT 4.1 (2.8 - 5.9) 

 

The multivariate analysis revealed age exceeding 

65 years, severity of illness scores, and the 

requirement for vasopressor support as 

independent predictors of mortality in critically ill 

patients. These results provide valuable insights 

into the multifactorial nature of mortality risk in the 

ICU setting. 

Firstly, age exceeding 65 years emerged as a salient 

predictor of adverse outcomes in critically ill 

patients. With an odds ratio (OR) of 2.5 and a 95% 

confidence interval (CI) ranging from 1.7 to 3.6, 

advanced age exerted a substantial influence on 

mortality risk independent of other covariates 

considered in the analysis. This underscores the 

heightened vulnerability of elderly individuals to 

the complex pathophysiological processes and 

therapeutic challenges encountered in the ICU 

setting. 

 

Table 4: Subgroup Analysis - Age and Mortality 

AGE GROUP NUMBER OF PATIENTS MORTALITY RATE (%) 

≤65 Years 300 15 

>65 YEARS 200 35 

 

The subgroup analysis based on age demonstrated 

a notable disparity in mortality rates between 

patients aged 65 years or younger and those older 

than 65 years. Specifically, the mortality rate was 

15% among patients aged 65 years or younger, 

whereas it increased to 35% among patients older 

than 65 years. This highlights the pronounced 

impact of age on mortality outcomes in critically ill 

patients. 

Secondly, severity of illness scores, encompassing 

metrics such as the Acute Physiology and Chronic 

Health Evaluation (APACHE II) and Sequential 

Organ Failure Assessment (SOFA), emerged as 

robust indicators of mortality risk. Patients with 

higher severity of illness scores exhibited a 

significantly elevated likelihood of adverse 

outcomes, with an OR of 3.2 and a 95% CI 

spanning from 2.1 to 4.8. These validated scoring 

systems encapsulate diverse clinical parameters 

encompassing physiological derangements, organ 

dysfunction, and disease severity, thereby serving 

as comprehensive prognostic tools to guide clinical 

decision-making and resource allocation. 

 

Table 5: Severity of Illness Scores and Mortality 

SEVERITY SCORE 

RANGE 

NUMBER OF PATIENTS MORTALITY RATE (%) 

APACHE II ≤20 250 10 

APACHE II >20 250 40 

 

The analysis based on severity of illness scores, 

specifically the APACHE II score, delineated a 

clear association between higher scores and 

increased mortality rates. Patients with APACHE II 

scores exceeding 20 demonstrated a markedly 

higher mortality rate of 40%, compared to a 

mortality rate of 10% among those with scores of 

20 or lower. This underscores the prognostic utility 

of severity scoring systems in risk-stratifying 

critically ill patients and guiding therapeutic 

interventions. 

Furthermore, the necessity for vasopressor support 

emerged as a potent predictor of mortality in 

critically ill patients. With an OR of 4.1 and a 95% 

CI ranging from 2.8 to 5.9, the requirement for 

vasopressor support delineated a distinct subset of 

patients characterized by hemodynamic instability 

and circulatory compromise. The administration of 



Predictors Of Mortality In Critically Ill Patients: A Retrospective Analysis Of Intensive Care Unit  

Admissions   Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 10), 846 – 854  851 

vasopressors reflects the severity of underlying 

shock states and the imperative need for aggressive 

resuscitative measures, underscoring the critical 

importance of early recognition and targeted 

interventions to optimize patient outcomes. 

 

Figure 1: Vasopressor Support and Mortality 

 
 

The analysis based on vasopressor support 

demonstrated a stark contrast in mortality rates 

between patients requiring vasopressors and those 

who did not. Specifically, patients requiring 

vasopressor support exhibited a substantially 

higher mortality rate of 50%, compared to a 

mortality rate of 10% among patients who did not 

require vasopressors. This underscores the critical 

role of hemodynamic management and the 

prognostic implications of circulatory compromise 

in critically ill patients. 

 

In summary, multivariate analysis elucidated age 

>65 years, severity of illness scores, and 

vasopressor support as independent predictors of 

mortality in critically ill patients admitted to the 

ICU. These findings underscore the multifactorial 

nature of mortality risk in this cohort and highlight 

the imperative of comprehensive risk stratification 

and targeted therapeutic interventions to mitigate 

adverse outcomes. Effective risk identification and 

prognostication facilitated by multivariate analysis 

empower healthcare providers to tailor 

management strategies and optimize patient care in 

the dynamic and high-stakes ICU environment. 

 

ICU Admission Outcomes 

During the study period from January 2022 to 

January 2023, outcomes of ICU admissions were 

carefully monitored and recorded for each patient. 

These outcomes provide valuable insights into the 

overall trajectory of patient care and the 

effectiveness of interventions provided within the 

ICU setting. 
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Number of Patients 200 300

Mortality Rate (%) 50 10

200

300
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0
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Figure 2: ICU Admission Outcomes 

 
The table presents outcomes of ICU admissions 

during the study period, revealing that the majority 

of patients (70%) experienced improved health 

following intensive care interventions, while 25% 

tragically succumbed to their illness. Additionally, 

a small percentage of patients (3%) were referred 

to other facilities for specialized care, and 2% chose 

to discharge against medical advice. These 

outcomes underscore the diverse clinical 

trajectories encountered by critically ill patients 

and emphasize the importance of individualized 

care approaches tailored to address their unique 

needs and circumstances. 

 

DISCUSSION 

The findings of this retrospective analysis shed 

light on the complex interplay of demographic 

factors, clinical characteristics, and therapeutic 

interventions in influencing mortality outcomes 

among critically ill patients admitted to the 

intensive care unit (ICU). Through comprehensive 

examination and multivariate analysis, several key 

predictors of mortality emerged, providing 

valuable insights into risk stratification and 

informing targeted interventions aimed at 

improving patient outcomes. 

 

Age as a Predictor of Mortality: Advanced age, 

defined as exceeding 65 years, emerged as a 

significant and independent predictor of mortality 

in our study cohort. Elderly individuals face unique 

physiological vulnerabilities and are more 

susceptible to the detrimental effects of critical 

illness (Vincent et al., 2014). The increased 

prevalence of comorbid conditions diminished 

physiological reserves, and age-related changes in 

immune function contribute to heightened 

mortality risk in this demographic group. 

Consequently, clinicians must exercise heightened 

vigilance and implement tailored management 

strategies to address the distinct needs of elderly 

ICU patients. 

 

Severity of Illness Scores and Mortality: The 

severity of illness scores, including metrics such as 

the Acute Physiology and Chronic Health 

Evaluation (APACHE II) and Sequential Organ 

Failure Assessment (SOFA), demonstrated robust 

predictive value in determining mortality outcomes 

(Ferreira et al., 2001). These scoring systems 

integrate diverse clinical parameters to provide a 

comprehensive assessment of disease severity and 

organ dysfunction. Patients with higher scores 

exhibited a significantly elevated risk of mortality, 

underscoring the prognostic utility of severity 

scoring tools in guiding clinical decision-making 

and resource allocation. Early recognition of high-

risk patients based on severity scores enables 

timely interventions and optimization of critical 

care resources, thereby improving overall patient 

outcomes. 

 

Impact of Comorbidities: The presence of pre-

existing comorbidities emerged as another 

significant predictor of mortality in our study 

cohort. Comorbid conditions exacerbate the 

complexity of critical illness, contributing to 

increased morbidity and mortality (Girard et al., 

2010). The interplay between acute illness and 

chronic comorbidities amplifies the physiological 

stress response, impairs organ function, and 

compromises overall resilience to acute insults. As 

such, a comprehensive understanding of the 

patient's medical history and comorbidity profile is 

350

125

15 10

ICU Admission Outcomes
Number of Patients

Improved Health Died Referred to Other Facility Discharged Against Medical Advice
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essential for risk stratification and individualized 

treatment planning in the ICU. 

 

Role of Interventions: Mechanical ventilation and 

vasopressor support emerged as critical 

interventions in the management of critically ill 

patients, albeit with implications for mortality risk 

(Ranzani et al., 2019). The necessity for 

mechanical ventilation underscores the severity of 

respiratory compromise and the imperative need 

for respiratory support in patients with acute 

respiratory failure. Similarly, the requirement for 

vasopressor support reflects the severity of 

circulatory shock and the need for hemodynamic 

stabilization. While these interventions are 

essential for supporting vital organ function, their 

utilization also signifies the gravity of underlying 

pathophysiology and portends a heightened risk of 

mortality. 

 

Clinical Implications and Future Directions: 

The identification of age >65 years, severity of 

illness scores, and vasopressor support as 

independent predictors of mortality provides 

valuable insights for risk stratification and 

prognostication in the ICU. Clinicians must 

prioritize early recognition of high-risk patients, 

implement targeted interventions, and optimize 

resource allocation to improve outcomes. 

Additionally, future research endeavors should 

focus on refining risk prediction models, exploring 

novel therapeutic strategies, and elucidating the 

underlying mechanisms driving mortality in 

critically ill patients. By advancing our 

understanding of mortality predictors and 

enhancing clinical management strategies, we can 

strive towards optimizing patient care and 

improving survival outcomes in the challenging 

ICU environment. 

 

CONCLUSION 

In conclusion, our retrospective analysis of 

critically ill patients admitted to the intensive care 

unit (ICU) yielded valuable insights into the 

predictors of mortality and the complex interplay of 

demographic factors, clinical characteristics, and 

therapeutic interventions. Advanced age (>65 

years), severity of illness scores (e.g., APACHE II, 

SOFA), comorbidities, and interventions such as 

mechanical ventilation and vasopressor support 

emerged as significant determinants of mortality 

risk in this vulnerable patient population. The 

identification of age >65 years as a robust predictor 

of adverse outcomes underscores the importance of 

tailored management strategies for elderly ICU 

patients, who exhibit unique physiological 

vulnerabilities and a higher prevalence of comorbid 

conditions. Severity of illness scores, serving as 

comprehensive prognostic tools, facilitate risk 

stratification and guide therapeutic decision-

making, thereby optimizing resource allocation and 

improving patient outcomes. Furthermore, the 

necessity for mechanical ventilation and 

vasopressor support signifies the severity of 

underlying respiratory and circulatory 

compromise, highlighting the critical role of 

supportive interventions in mitigating mortality 

risk. The high prevalence of comorbidities 

underscores the complexity of critical illness and 

the need for a multidisciplinary approach to patient 

care, addressing both acute and chronic medical 

conditions. 

These findings have important implications for 

clinical practice, emphasizing the need for early 

recognition of high-risk patients, individualized 

treatment planning, and proactive management 

strategies to optimize outcomes in the ICU setting. 

Future research endeavors should focus on refining 

risk prediction models, exploring novel therapeutic 

modalities, and elucidating the underlying 

mechanisms driving mortality in critically ill 

patients, with the ultimate goal of improving 

survival and enhancing quality of care in this 

challenging clinical environment. 

 

References 

1. Vincent, J. L., Moreno, R., Takala, J., Willatts, 

S., De Mendonça, A., Bruining, H., ... & Thijs, 

L. G. (2014). The SOFA (Sepsis-related Organ 

Failure Assessment) score to describe organ 

dysfunction/failure. Intensive care medicine, 

22(7), 707-710. 

2. Ferreira, F. L., Bota, D. P., Bross, A., Mélot, C., 

& Vincent, J. L. (2001). Serial evaluation of the 

SOFA score to predict outcome in critically ill 

patients. Jama, 286(14), 1754-1758. 

3. Girard, T. D., Opal, S. M., Ely, E. W. (2010). 

Insights into severe sepsis in older patients: 

from epidemiology to evidence-based 

management. Clinical infectious diseases, 

50(2), 274-280. 

4. Ranzani, O. T., Zampieri, F. G., Taniguchi, L. 

U., Forte, D. N., Azevedo, L. C., & Park, M. 

(2019). The effects of vasopressin and its 

analogues on haemodynamic and clinical 

outcomes in vasodilatory shock: a meta-analysis 

and network meta-analysis of randomised trials. 

Critical care and resuscitation, 21(1), 84. 

5. Chong M. Patient early mobilization: A 

Malaysia’s study of nursing practices. J. Intens. 

Critic. Care. 2017;3(3):29. 



Predictors Of Mortality In Critically Ill Patients: A Retrospective Analysis Of Intensive Care Unit  

Admissions   Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 10), 846 – 854  854 

6. Haftu H, Hailu T, Medhaniye A. Assessment of 

pattern and treatment outcome of patients 

admitted to pediatric intensive care unit, Ayder 

Referral Hospital, Tigray, Ethiopia, 2015. BMC. 

Res. Notes. 2018;11(1):1–6. 

doi: 10.1186/s13104-018-3432-4. 

7. Ikhwan M, Mr NSZ, Nadia A, Aidalina M. 

Policies on intensive care unit (ICU) admission 

during COVID-19 pandemic. Int. J. Pub. Health 

Clin. Sci. 2021;8(4):1–15. 

8. Kerlin MP, Adhikari NK, Rose L, Wilcox ME, 

Bellamy CJ, Costa DK, et al. An official 

American thoracic society systematic review: 

the effect of nighttime intensivist staffing on 

mortality and length of stay among intensive 

care unit patients. Am. J. Respir. Crit. Care 

Med. 2017;195(3):383–393. 

doi: 10.1164/rccm.201611-2250ST. 

9. Chamberlain S, Stolz U, Dreifuss B, Nelson 

SW, Hammerstedt H, Andinda J, et al. Mortality 

related to acute illness and injury in rural 

Uganda: Task shifting to improve 

outcomes. PLoS ONE. 2015;10(4):e0122559. 

doi: 10.1371/journal.pone.0122559. 

10. Sawe HR, Mfinanga JA, Lidenge SJ, Mpondo 

BC, Msangi S, Lugazia E, et al. Disease patterns 

and clinical outcomes of patients admitted in 

intensive care units of tertiary referral hospitals 

of Tanzania. BMC Int. Health Hum. 

Rights. 2014;14(1):1–8. doi: 10.1186/1472-

698X-14-26. 

11. Alebachew A, Waddington C. Improving health 

system efficiency: Ethiopia: Human resources 

for health reforms. World Health Organization, 

(2015). 

12. Kifle F, Boru Y, Tamiru HD, Sultan M, 

Walelign Y, Demelash A, et al. Intensive care in 

sub-saharan Africa: A national review of the 

service status in Ethiopia. Anesth. 

Analg. 2022;134(5):930–937. 

doi: 10.1213/ANE.0000000000005799. 

13. Tessema HG, Lema GF, Mesfin N, Fentie DY, 

Arefaynie NR. Admission pattern, clinical 

outcomes and associated factors among patients 

admitted in medical intensive care unit at 

University of Gondar Comprehensive and 

specialized hospital, Northwest Ethiopia, 2019. 

A retrospective cross-sectional study. (2019). 

14. Vincent, J. L., Moreno, R., Takala, J., Willatts, 

S., De Mendonça, A., Bruining, H., ... & Thijs, 

L. G. (2014). The SOFA (Sepsis-related Organ 

Failure Assessment) score to describe organ 

dysfunction/failure. Intensive care medicine, 

22(7), 707-710. 

15. Knaus, W. A., Draper, E. A., Wagner, D. P., & 

Zimmerman, J. E. (1985). APACHE II: a 

severity of disease classification system. 

Critical care medicine, 13(10), 818-829. 

16. Vincent, J. L., de Mendonça, A., Cantraine, F., 

Moreno, R., Takala, J., Suter, P. M., ... & 

Blecher, S. (1998). Use of the SOFA score to 

assess the incidence of organ 

dysfunction/failure in intensive care units: 

results of a multicenter, prospective study. 

Critical care medicine, 26(11), 1793-1800. 


