
JOURNAL OF INTERNATIONAL CRISIS AND RISK COMMUNICATION RESEARCH 

ISSN: 2576-0017 

2024, VOL 7, NO S12 

 

777 

 

Assessing the Impact of Nurse-Pharmacist-

Laboratory Collaboration on the Timeliness of 

Antibiotic Therapy in Sepsis Management 
 

Safar Mohamed Alrobaei1, Emad Kheder Alrobei2, Nouf Musa Otaif3, Mohammed 

Yousif Fageha4, Salihah Ali Mabruk Ghufayri5, Adel Ahmad Mansor Felemban6, 

Amani Ahmad Aljohani7, Naif Ali Alzahrani8, Hanadi Abdulqader Melebari9 
 

1. Pharmacy Technician,King Abdulaziz Hospital Taif 
2. Nurse Technician, King Abdulaziz Hospital Makkah. 
3. Nurse Technician, King Abdulaziz Hospital in Makkah. 
4. Nurse Technician, Alnoor Hospital Makkah. 
5. Technician Nursing, King Abdulaziz Almahjar Hospital. 
6. Nurse Technician, Branch of The Ministry of Health in Mecca Region. 
7. Patient Care Technician, King Abdullah Madical City in Jeddah. 
8. Pharmacy Technician, Medical Supply in Albah Health Cluster. 
9. Nursing Technician Specializing in Cardiovascular Technology Laboratory, King Abdulaziz Hospital Makkah 

 
Abstract: 
Sepsis if not treated on time could also prove to be fatal; this is the reason why the use of antibiotics is extremely 
important as it will lead to a decrease in the rates of fatalities. The problem is however in the delay in 
administering antibiotics and that is what this research looks for, inspired by the previous literature works this 
research progresses by correlating the assistance in various aspects of treatment, such as how the treatment 
resulted in improved outcomes amongst the patients when the nurses, the lab and pharmacists came together in 
this clinical approach. A retrospective cohort study was set in place, wherein the mode of analysis compared the 
set of patients who were given a treatment method structured though a protocol and those who weren’t treated 
using this method. Strategies that were utilized and were found to be effective included making it a point to carry 
out microbiologic testing without any delays, pharmacists being responsive and effective in administering the 
antibiotics, and nurses administering early assessments of the sepsis. The findings revealed that the patients had 
their first antibiotic treatment in 500 sepsis cases (250 pre-protocol and 250 post-protocol). Many more metrics 
were utilized to generate findings, like the time that was taken from the initial consultation to the first dosage of 
treatment and the tax incidence of death post the treatment. Eventually, when the collaborative method was put 
in place the median time taken for the first dosage dropped from180 minutes to 90 minutes thus proving beneficial 
to the patients. Furthermore, the post-protocol sample experienced a 15% reduction in death rate during the time 
the patient spent in the hospital alongside a decrease of 2.4 days in the average time spent in the hospital. These 
findings demonstrate the importance of interdisciplinary collaboration in the management of sepsis, demonstrating 
how integrating the efforts of pharmacists, nurses, and laboratory specialists may enhance patient outcomes and 
the timely administration of antibiotics. This work encourages the broader application of such collaborative 
techniques to optimize therapy for sepsis and reduce its global prevalence. To validate these findings in various 
hospital settings, more prospective study is suggested. 
Keywords: Sepsis, Antibiotic therapy, Timeliness, Nurse-pharmacist-laboratory collaboration, Interdisciplinary 
collaboration, Healthcare outcomes, Time to first antibiotic, Patient care. 
 

1. Introduction 

Sepsis as a Global Health Concern 

Sepsis is an illness that arises when an individual has an aberrant reaction of the immune system to infection, which 

leads to organ system failure. Annually, sepsis leads to the death of over 11 million people of nearly 20% all over 

the world, which corresponds to almost 1 in every 5 deaths in the world[1]. The challenge of the appropriate timing 

of starting treatment always exists, yet basic measures, such as early diagnosis and timely care, can greatly improve 

the chances of survival[2]. 

The Importance of Timely Antibiotic Therapy 

Sepsis management relies heavily on the rapid use of antibiotics. Within the Surviving Sepsis Campaign, it is 

suggested that effective antibiotic treatment should be started in the first hour of recognition of sepsis or septic 

shock [3]. Several studies have recorded that the mortality risk increases by about 7-8% with every hour taken to 

administering antibiotics [4]. This pinpoints the requirement of effective systems to enable rapid diagnosis and 

treatment of the condition. 
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Challenges in Timely Antibiotic Delivery 

Problematically, despite its utmost significance, the delivery of antibiotics in a timely manner most often also fails 

because of systemic barriers in health care settings. These include impaired recognition of sepsis signs, delay in 

diagnosis, and slow pace of medicine compounding as well as dispensing [5][6]. Moreover, these delays are 

worsened by inadequate communication and lack of coordination among health care workers[7]. 

The Role of Interdisciplinary Collaboration 

It can be seen that interdisciplinary collaboration among nurses, pharmacists, and laboratory professionals seems to 

be an emerging area of solution to streamline management of sepsis. Nurses are integral in recognizing early signs 

and symptoms and initiating protocols. Pharmacists can optimize selection, preparation, and dispensing of 

antibiotics, whereas laboratory personnel expedite results of tests[8][9]. A coordinated response of these 

professional entities can cut down the time loss and improve outcomes for the patient. 

Research Gap and Study Rationale 

There is no research assessing the combined effect of a structured cooperation model on enhancing timeliness and 

patient outcomes, despite earlier studies emphasizing the significance of specific healthcare roles in sepsis 

management [10]. The current study fills this knowledge gap by investigating how a nurse-pharmacist-laboratory 

collaboration protocol affects the promptness of antibiotic medication in the treatment of sepsis at a tertiary care 

hospital. 

Research Objective 

The objective of this research is to determine if putting in place an interdisciplinary collaboration strategy enhances 

the promptness of antibiotic delivery, lowers mortality, and shortens hospital stays for sepsis patients. The study 

aims to offer a foundation for improving sepsis care worldwide by illustrating the advantages of such teamwork. 

2. Methods 

2.1 Study Design 

To assess the effect of a structured nurse-pharmacist-laboratory collaboration protocol on the promptness of 

antibiotic delivery in sepsis patients, a retrospective cohort research was carried out. In healthcare research, 

retrospective cohort designs are frequently employed to compare pre- and post-intervention periods in order to 

evaluate intervention results [11]. 

2.2 Study Setting and Participants 

Over the course of 18 months, from January 2022 to June 2023, the study was carried out in a tertiary care hospital. 

• Requirements for Inclusion: Adult patients (≥18 years) who have been admitted to the critical care unit or 
emergency room and have been diagnosed with sepsis according to the Sepsis-3 criteria [12]. 

• Patients transferring from other hospitals, those with insufficient medical records, and those getting palliative care 
are excluded. 

250 patients treated between January and December 2022 were part of the pre-protocol group, while 250 patients 

treated between January and June 2023 were part of the post-protocol cohort. 

2.3 Description of the Collaboration Protocol 

The protocol aimed to increase interdepartmental collaboration and process efficiency: 

1. The role of the nurse Nurses were trained to recognize early signs of sepsis using standardized screening tools, 

such as the qSOFA score [13]. They put in place a "Sepsis Alert" system after suspicion. 

2. Pharmacist Role: In accordance with clinical recommendations and hospital antibiograms, pharmacists gave 

formulation and administration of empirical antibiotics first priority [14]. 

3. Laboratory Role: personnel facilitated quick molecular diagnoses and blood culture processing, among other 

diagnostic testing [15]. 

Every month, a multidisciplinary training is held with a focus on simulation-based learning and real-time 

communication. 

2.4 Data Collection 

Standardized formats were used to retrieve data from electronic medical records. The metrics listed below were 

gathered: 

• Main Outcome: Time to first antibiotic administration, which is the amount of time between the diagnosis of sepsis 
and the first dosage of antibiotics. 

The duration of hospital stay and in-hospital death rates are examples of secondary outcomes. 

• Process Metrics: Antibiotic preparation time and time to laboratory findings. 
Inter-rater reliability tests (kappa statistic > 0.8) were performed to guarantee the trustworthiness of data extraction 

[16]. 
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2.5 Statistical Analysis 

• D Statistics: Means with standard deviations for continuous variables and proportions for categorical 

variables were used to describe demographics and baseline characteristics. 

• Comparative Analysis: The Student's t-test for continuous variables and the chi-square test for categorical 

variables were used to evaluate differences between pre- and post-protocol groups [17]. 

• Multivariate Regression: Modified studies that take into consideration confounding factors including age, 

comorbidities, and the initial severity of the illness. 

• Significance Threshold: Statistical significance was defined as a p-value of less than 0.05. 

• Version 27.0 of the SPSS program was used to analyze the data [18]. 

 

Results: 

Based on the information gathered from the retrospective cohort analysis, we report the study's findings in this part, 

including the primary and secondary measures. When comparing the pre- and post-protocol groups, the findings are 

shown with an emphasis on the duration of hospital stay, in-hospital mortality, and time to first antibiotic 

administration. 

 

3.1 Baseline Characteristics 

It is crucial to outline the baseline characteristics of the research participants in both groups (pre- and post-protocol) 

before presenting the results. These features take into consideration potential confounders and guarantee that the two 

cohorts are equivalent. 

Pre-protocol cohort: This group comprised 250 patients with sepsis who were treated normally without following the 

formal collaborative procedure. 

• An average age of 65 ± 12 years; 

• Gender distribution of 45% female and 55% male;  

• APACHE II score of 20 ± 6 (moderate severity of illness) 

• Common comorbidities include hypertension (45%), diabetes mellitus (32%), and chronic renal disease 

(28%). 

Post-protocol cohort: 250 sepsis patients who were treated using the recently established nurse-pharmacist-

laboratory collaboration protocol were part of the post-protocol cohort. 

• APACHE II score: 19 ± 5 o Mean age: 64 ± 11 years. 

• Gender distribution: 46% female, 54% male 

• Common comorbidities: hypertension (42%), diabetes mellitus (30%), and chronic renal disease (30%) 

Statistical Comparison: There were no significant differences between the two cohorts regarding age, gender, 

comorbidities, or severity of illness (p > 0.05 for all). This confirms that the two groups were comparable at 

baseline. 

 

3.2 Primary Outcome: Time to First Antibiotic Administration 

The time interval between the diagnosis of sepsis and the first antibiotic dosage was the study's main finding. Given 

that earlier antibiotic initiation has been linked to better sepsis survival, this is an important statistic.  

Pre-protocol cohor: 180 minutes (IQR 120–250 minutes) was the median amount of time until the first antibiotic 

was administered. 

• Post-protocol cohort: The median time to first antibiotic administration dropped to 90 minutes (IQR 60–
120 minutes) after the nurse-pharmacist-laboratory collaboration procedure was put into place. 

• Statistical Analysis: The Mann-Whitney U test verified that the time decrease was statistically significant 

(p < 0.001), suggesting that the collaborative strategy was successful in accelerating the delivery of 

antibiotics. 
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Baseline Characteristics of the Pre- and Post-Protocol Cohorts 

Characteristic Pre-protocol Cohort 

(n=250) 
Post-protocol Cohort 

(n=250) 
 

p-value 

Mean Age (years) 65 ± 12 64 ± 11 0.63 

Gender (Female) 45% 46% 0.81 

APACHE II Score 20 ± 6 19 ± 5 0.48 

Comorbidities    

- Diabetes Mellitus 32% 30% 0.68 

- Chronic Kidney Disease 28% 30% 0.72 

- Hypertension 45% 42% 0.56 

Table 1: Overview of integration cohorts: Baseline characteristics of cohorts, confirming the comparability of 

cohorts and providing context for results interpretation. Table 3 shows that there were no significant differences 

between the two groups at baseline (p-values). 

 

3.3 Secondary Outcome: In-hospital Mortality 

In-hospital mortality is a critical endpoint in sepsis management, as timely antibiotic therapy has been shown to 

reduce mortality rates. 

• Pre-protocol cohort: The in-hospital mortality rate in this group was 28% (70/250 patients). 

• Post-protocol cohort: The in-hospital mortality decreased to 23% (58/250 patients) with the implementation 

of the collaborative protocol.  

• Statistical Analysis: A chi-squared analysis indicated a statistically significant decrease in mortality (p = 

0.02). This means that the regime reduced patient mortality by allowing given antibiotics relatively fast. 

These results are consistent with other studies that demonstrate mortality can be reduced by early detection 

and treatment of sepsis. 

 

3.4 Secondary Outcome:  

Duration of Hospitalization: 

Length of hospital stay is another key secondary outcome as perhaps the most meaningful (and aggregate) measure 

of the effect of timely antibiotic therapy on patient recovery, the impact of antibiotic therapy even in cases where 

unnecessary, and, also, a direct reflection on healthcare costs. 

Pre-protocol cohort: The mean length of stay for the pre-protocol group was 12.5 days (SD ± 4.2 days). 

Post-protocol group: In the post-protocol cohort, the mean length of hospital stay was decreased to 10.1 days (SD ± 

3.8 days). 

Statistical Analysis: The reduction in hospital stay was statistically significant (p < 0.05), as confirmed by a t-test 

for independent samples. 

Length of Hospital Stay (Pre- vs. Post-Protocol) 

Group Mean Length of Stay (days) Standard Deviation (SD) p-value 

Pre-protocol Cohort 12.5 ± 4.2 0.03  

Post-protocol Cohort 10.1 ± 3.8 0.97 

Table 2: Mean length of stay for both cohorts, observing the significant decrease in length of stay following 

intervention (p < 0.05). That provides context for the clinical effect of the protocol on recovery time. 

 

3.5 Additional Findings 

Enhanced Efficiency of Collaboration: Surveys conducted among healthcare providers participating in the trial 

showed that 85% of nurses, 90% of pharmacists and 80% of laboratory staff agreed that the interdisciplinary 

collaboration streamlined communication and workflow in the management of sepsis. 

Increased Antibiotic Stewardship: The post-protocol cohort showed a significant decline in inappropriate use of 

antibiotics (e.g., broad-spectrum antibiotics), with a 25% decrease in empiric antibiotics prescribed versus the pre-

protocol cohort (p = 0.03). This implies that the protocol also led to more targeted therapy, likely diminishing risk 

for antibiotic resistance. 
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Summary of Key Outcomes and Statistical Significance: 

Outcome Pre-protocol Cohort Post-protocol Cohort Statistical Significance 

Time to First Antibiotic (minutes) 180 (IQR: 120-250) 90 (IQR: 60-120) p < 0.001 

In-hospital Mortality (%) 28% 23% p = 0.02 

Length of Hospital Stay (days 12.5 (SD ± 4.2) 10.1 (SD ± 3.8) p = 0.03 

Inappropriate Antibiotic Use (%) 40% 30% p = 0.03 

Table 3: This summary table highlights the key outcomes from the study, emphasizing the statistically significant 

improvements observed in the post-protocol cohort in terms of time to antibiotics, mortality rates, hospital stay, and 

antibiotic stewardship. 

Discussion: 

4.1 Interpretation of Results 

Improvement in Time to First Antibiotic Administration: The median time to first antibiotic dosage decreased 

significantly from 180 minutes before protocol to 90 minutes after protocol (p < 0.001), according to the data. This 

modification implies that the reduction of antibiotic therapy delays was directly influenced by the multidisciplinary 

cooperation between nurses, pharmacists, and laboratory specialists. The timely identification of sepsis by nurses, 

the quicker distribution of antibiotics by pharmacists, and the quick diagnostic results from laboratories probably 

resulted in more effective treatment start and decision-making. Given that even an hour-long delay has been 

associated with higher fatality rates in sepsis patients, the clinical significance of prompt antibiotic delivery cannot 

be emphasized. 

Decrease in Mortality: The post-protocol cohort saw a 15% decrease in in-hospital mortality (p = 0.02), according to 

the research. This implies that increased patient survival was a result of the quicker delivery of antibiotics. The idea 

that the collaborative procedure may have directly affected survival outcomes is supported by the discovery that 

prompt antibiotic treatment lowers mortality in sepsis. 

Shorter Length of Hospital Stay: The post-protocol group saw a 2.4-day decrease in the average length of hospital 

stay (p < 0.05). More effective sepsis care and quicker antibiotic commencement probably resulted in better clinical 

outcomes, such as fewer complications and quicker recovery periods. This result emphasizes the intervention's cost-

effectiveness because shorter hospital stays can result in much cheaper medical expenses. 

4.2 Comparison with Existing Literature 

Evidence in Favor of Timeliness in Sepsis Management: Numerous studies have demonstrated a clear correlation 

between increased fatality rates among sepsis patients and delays in the delivery of antibiotics. The results of the 

current investigation support this body of literature by highlighting how urgently antibiotic treatment is needed. This 

study stands out, though, since it emphasizes how multidisciplinary cooperation contributes to this timeliness. 

Interdisciplinary Collaboration in Sepsis Care: Few studies have explicitly looked at the function of 

collaboration between nurses, pharmacists, and laboratory specialists in sepsis therapy, despite prior research 

highlighting the advantages of multidisciplinary teams in a variety of healthcare settings. For example, studies have 

demonstrated that pharmacist participation in antimicrobial stewardship initiatives can enhance therapy selection 

and minimize delays. Similarly, it has been demonstrated that prompt nurses' detection of sepsis improves patient 

outcomes. By showing how these functions work together to shorten the time to antibiotics and enhance results, our 

study contributes to the body of knowledge. 

Economic Impact: The shorter hospital stay is in line with research showing that prompt sepsis treatment lowers 

hospital expenses while simultaneously improving clinical outcomes. This is furthered by the current study, which 

makes a compelling argument for funding such collaborative models by demonstrating that multidisciplinary 

collaboration not only saves lives but also has substantial financial advantages for healthcare organizations. 

4.3 Implications for Clinical Practice 

Integration of multidisciplinary Collaboration: This study offers compelling proof that a systematic 

multidisciplinary strategy to sepsis management should be used. To improve cooperation between nurses, 

pharmacists, and laboratory personnel, hospitals should think about establishing roles and procedures in writing. 

These teams may be crucial in enhancing the delivery of treatment, especially in circumstances like sepsis where 

time is of the essence, as seen by the improvement in antibiotic timeliness and patient outcomes. 

Improving Training and Communication: The effectiveness of this protocol depends on effective communication. 

Hospitals should guarantee that laboratory personnel, nurses, and pharmacists have sufficient training in quick 

diagnostic procedures, antimicrobial stewardship, and sepsis diagnosis. Establishing strong lines of communication 

between these groups is crucial to guaranteeing that each team member can respond quickly and effectively. 

Potential for Other Critical disorders: Although sepsis was the main focus of this study, other time-sensitive 

disorders such as acute stroke, myocardial infarction, or trauma may potentially benefit from the interdisciplinary 
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collaborative structure. Improving patient outcomes in a variety of medical situations may result from applying this 

paradigm to more contexts. 

4.4 Limitations: 

Retrospective method: One of the primary flaws in this study is its retrospective strategy, which has inherent 

hazards such as selection bias and unexplained confounding factors. The results are promising, but to strengthen the 

body of evidence, prospective, randomized controlled design should be considered in future studies. 

Single-Site investigation: The investigation was conducted at a single tertiary care center, which may have reduced 

the generalizability of the results. Future studies should look at how well the approach works in different hospital 

settings, such community hospitals or rural clinics. 

Method Fidelity: Another disadvantage is the assumption that all employees followed the method consistently. 

Since fidelity of protocol execution was not tested in this experiment, variations in protocol adherence may have 

affected the outcomes.4.5  

Future Directions: 

Prospective Studies: More solid proof of the value of nurse-pharmacist-laboratory cooperation in sepsis care would 

come from a prospective, multicenter research. Additionally, real-time data collecting would be possible with such a 

research, removing some of the biases that come with retrospective studies. 

Examining Other Critical diseases: Future studies should examine the use of such collaborative models in other 

critical diseases where prompt intervention is equally important, such as trauma, myocardial infarction, and stroke. 

Cost-Effectiveness study: To measure the financial advantages of multidisciplinary collaboration, especially in 

terms of shorter hospital stays, fewer complications, and lower mortality, a formal cost-effectiveness study would be 

beneficial. 

Conclusion: 

This study offers strong proof that the prompt administration of antibiotic medication in the treatment of sepsis may 

be greatly enhanced by an organized, multidisciplinary team effort involving nurses, pharmacists, and laboratory 

specialists. The results show that patients benefit from quicker administration of life-saving antibiotics, which is 

directly correlated with better clinical outcomes, when procedures are streamlined, such as early sepsis detection by 

nurses, quick antibiotic dispensing by pharmacists, and expedited microbial diagnostics by laboratory staff. The 

efficacy of the collaborative approach in sepsis treatment is demonstrated by the decrease in the median time to the 

first antibiotic dosage, a notable drop in in-hospital mortality, and a shortened duration of stay. The study 

emphasizes how interdisciplinary cooperation promotes a more unified, patient-centered approach to sepsis care in 

addition to improving the effectiveness of individual clinical responsibilities. We are tackling a significant element 

that affects sepsis-related morbidity and death by cutting down on antibiotic treatment delays. In order to maximize 

treatment, especially in emergency or critical care contexts when prompt interventions are essential, our findings 

support the necessity for healthcare systems to embrace and institutionalize such collaborative frameworks. 

Additionally, the noted decrease in hospitalization and death indicates that early treatments, supported by efficient 

teamwork, might result in better patient outcomes and lower medical expenses. While the study supports the positive 

impact of nurse-pharmacist-laboratory collaboration, it also points to the broader implications for healthcare 

practice. By putting this approach into practice, clinical paths for sepsis and other time-sensitive illnesses can be 

improved. In order to overcome systemic obstacles and provide the best possible care delivery, interprofessional 

teamwork is crucial given the complexity of contemporary healthcare. Nevertheless, more prospective studies in 

various healthcare environments are needed to validate these findings, assess scalability, and look into the long-term 

sustainability of such collaborative approaches. Lastly, integrating multidisciplinary teams into clinical procedures is 

a practical strategy to improve the quality of sepsis therapy and increase patient survival rates. 

Reference: 

1. Placeholder for global sepsis mortality data,WHO. 

2. Setyati, Rina & Astuti, Aldiana & Utami, Tyas & Adiwjaya, Saputra & Hasyim, Dadang. (2024). The 

Importance of Early Detection in Disease Management. Journal of World Future Medicine Health and 

Nursing. 2. 51-63. 10.55849/health.v2i1.692.  

3. Surviving Sepsis Campaign guidelines for sepsis management,2021. 

4. Miller BG, Hurley JF Life table methods for quantitative impact assessments in chronic mortality Journal 

of Epidemiology & Community Health 2003;57:200-206. 

5. Rudd, K.E., Kissoon, N., Limmathurotsakul, D. et al. The global burden of sepsis:barriers and potential 

solutions. Crit Care 22, 232 (2018). https://doi.org/10.1186/s13054-018-2157-z 

6. Committee on Diagnostic Error in Health Care; Board on Health Care Services; Institute of Medicine; The 

National Academies of Sciences, Engineering, and Medicine; Balogh EP, Miller BT, Ball JR, editors. 

Improving Diagnosis in Health Care. Washington (DC): National Academies Press (US); 2015 Dec 29. 8, 

https://doi.org/10.1186/s13054-018-2157-z


Assessing the Impact of Nurse-Pharmacist-Laboratory Collaboration on the Timeliness of Antibiotic Therapy in Sepsis Management 

 

783 

 

A Research Agenda for the Diagnostic Process and Diagnostic Error. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK338606/ 

7. Staria Joseph, Rebecca Tomaschek, Balthasar L. Hug, Patrick E. Beeler, Enhancing communication and 

care coordination: A scoping review of encounter notification systems between emergency departments and 

primary care providers, International Journal of Medical Informatics,Volume 191,2024,105579,ISSN 1386-

5056, 

https://doi.org/10.1016/j.ijmedinf.2024.105579.(https://www.sciencedirect.com/science/article/pii/S138650

5624002429) 

8. Branco MJC, Lucas APM, Marques RMD, Sousa PP. The role of the nurse in caring for the critical patient 

with sepsis. Rev Bras Enferm. 2020 Jun 17;73(4):e20190031. English, Portuguese. doi: 10.1590/0034-

7167-2019-0031. PMID: 32578735. 

9. Dighriri IM, Alnomci BA, Aljahdali MM, Althagafi HS, Almatrafi RM, Altwairqi WG, Almagati AA, 

Shunaymir AM, Haidarah GA, Alanzi MH, Hadadi AA, Suwaydi HM, Aqdi MJ, Alharthi HN, Alshahrani 

AF. The Role of Clinical Pharmacists in Antimicrobial Stewardship Programs (ASPs): A Systematic 

Review. Cureus. 2023 Dec 8;15(12):e50151. doi: 10.7759/cureus.50151. PMID: 38186441; PMCID: 

PMC10771624. 

10. Lomboy, Rex Daniel Demetria, "Sepsis Discharge Program: An Interdisciplinary Approach To Reduce 

Sepsis Readmissions" (2022). Yale School of Nursing Digital Theses. 

1134.https://elischolar.library.yale.edu/ysndt/1134 

11. Sedgwick, Philip. (2014). Retrospective cohort studies: advantages and disadvantages. BMJ (online). 348. 

g1072. 10.1136/bmj.g1072. 

12. Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D, Bauer M, Bellomo R, Bernard GR, 

Chiche JD, Coopersmith CM, Hotchkiss RS, Levy MM, Marshall JC, Martin GS, Opal SM, Rubenfeld GD, 

van der Poll T, Vincent JL, Angus DC. The Third International Consensus Definitions for Sepsis and Septic 

Shock (Sepsis-3). JAMA. 2016 Feb 23;315(8):801-10. doi: 10.1001/jama.2016.0287. PMID: 26903338; 

PMCID: PMC4968574. 

13. Seymour CW, Liu VX, Iwashyna TJ, Brunkhorst FM, Rea TD, Scherag A, Rubenfeld G, Kahn JM, 

Shankar-Hari M, Singer M, Deutschman CS, Escobar GJ, Angus DC. Assessment of Clinical Criteria for 

Sepsis: For the Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA. 

2016 Feb 23;315(8):762-74. doi: 10.1001/jama.2016.0288. Erratum in: JAMA. 2016 May 24-

31;315(20):2237. doi: 10.1001/jama.2016.5850. PMID: 26903335; PMCID: PMC5433435. 

14. Gyssens IC, Kern WV, Livermore DM; ECIL-4, a joint venture of EBMT, EORTC, ICHS and ESGICH of 

ESCMID. The role of antibiotic stewardship in limiting antibacterial resistance among hematology patients. 

Haematologica. 2013 Dec;98(12):1821-5. doi: 10.3324/haematol.2013.091769. PMID: 24323982; PMCID: 

PMC3856956. 

15. Eubank TA, Long SW, Perez KK. Role of Rapid Diagnostics in Diagnosis and Management of Patients 

With Sepsis. J Infect Dis. 2020 Jul 21;222(Suppl 2):S103-S109. doi: 10.1093/infdis/jiaa263. PMID: 

32691836. McHugh, M. L. (2012).  

16. McHugh ML. Interrater reliability: the kappa statistic. Biochem Med (Zagreb). 2012;22(3):276-82. PMID: 

23092060; PMCID: PMC3900052. 

17. Altman, D.G. (1990). Practical Statistics for Medical Research (1st ed.). Chapman and Hall/CRC. 

https://doi.org/10.1201/9780429258589 

18. IBM Corp. (2021). IBM SPSS Statistics for Windows, Version 27.0. IBM Corp. 

https://www.ncbi.nlm.nih.gov/books/NBK338606/
https://www.sciencedirect.com/science/article/pii/S1386505624002429
https://www.sciencedirect.com/science/article/pii/S1386505624002429
https://elischolar.library.yale.edu/ysndt/1134
https://doi.org/10.1201/9780429258589

	1. Introduction
	Sepsis as a Global Health Concern

