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Abstract 
Acute Kidney Injury (AKI) represents a significant burden on global healthcare systems due to its 

rising incidence, associated morbidity, mortality, and long-term complications. Traditionally managed 

by physicians, AKI treatment protocols have undergone recent paradigm shifts with the integration of 

nurse-driven approaches in both critical care and general ward settings. This paper undertakes a 

comprehensive comparative study to evaluate the efficacy, timeliness, patient outcomes, and resource 

optimization between nurse-driven protocols and conventional physician-led strategies in AKI 

management. Emphasis is placed on the initiation of renal replacement therapy (RRT), fluid 

resuscitation, electrolyte balance, early detection through biomarkers, and adherence to Kidney 

Disease: Improving Global Outcomes (KDIGO) guidelines. 

A narrative methodology is employed, reviewing evidence from multicenter clinical trials, cohort 

studies, and qualitative analyses, with a focus on high-income and low-resource settings alike. The 

study also explores how interdisciplinary collaboration influences patient prognosis and the potential 

barriers nurses face in protocol implementation, including institutional support, training, and autonomy. 

Results indicate that while physician-led protocols offer comprehensive diagnostic oversight, nurse-

driven models significantly reduce intervention time, improve adherence to monitoring schedules, and 

enhance patient engagement. 

Findings support the conclusion that a hybrid model, where nurse-led interventions are embedded 

within a physician-supervised framework, may offer the best clinical outcomes in AKI care. The paper 

recommends that health systems invest in structured training programs, digital monitoring tools, and 

policy frameworks that empower nurses while retaining diagnostic authority with physicians. This shift 

could lead to more agile, cost-effective, and patient-centered AKI management globally. 
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Introduction 
Acute Kidney Injury (AKI) is a critical clinical condition characterized by an abrupt loss of 

kidney function, often resulting in fluid imbalance, electrolyte derangement, and a rapid 

accumulation of nitrogenous waste products. AKI is not a standalone diagnosis; rather, it is a 

manifestation of underlying systemic derangements commonly observed in hospitalized 

patients, particularly those in intensive care units (ICUs). According to the International 

Society of Nephrology (ISN), AKI affects an estimated 13.3 million people annually 

worldwide, with nearly 85% of cases occurring in low- and middle-income countries. The 

global mortality associated with AKI ranges between 20% to 30% in general hospitals and 

rises to over 50% among critically ill patients (Susantitaphong et al., 2013) [1]. Given these 

alarming figures, early identification and timely intervention are vital to improve prognosis 

and reduce long-term renal impairment. 

Historically, the management of AKI has been predominantly the domain of physicians-

particularly nephrologists, intensivists, and internists. The physician-led model encompasses 

assessment, diagnosis, initiation of supportive therapy, and the decision to start renal 

replacement therapy. However, over the past two decades, the model of care in clinical 

settings has undergone considerable evolution. With the rising complexity of healthcare 

systems and a growing emphasis on interprofessional collaboration, nurse-led and nurse-

driven protocols have emerged as viable and effective approaches for early AKI detection 

and management. 
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Nurses, as frontline caregivers, are uniquely positioned to 

detect the subtle clinical and laboratory changes indicative 

of early kidney injury. They regularly monitor urine output, 

fluid balance, vital signs, and laboratory parameters such as 

serum creatinine and blood urea nitrogen. In many 

healthcare settings, nurses are now empowered to initiate 

predefined actions under standing orders or clinical decision 

support protocols. These include fluid resuscitation, holding 

nephrotoxic drugs, initiating care bundles, and notifying 

physicians based on preset thresholds. The effectiveness of 

such nurse-driven interventions has been explored in several 

studies. For instance, studies from tertiary ICUs in Europe 

and North America demonstrate that the implementation of 

nurse-driven AKI protocols significantly shortens the time 

to intervention, reduces progression to advanced AKI 

stages, and lowers mortality rates (Bouchard et al., 2015) [3]. 

On the other hand, physician-led protocols continue to be 

essential, particularly in ensuring diagnostic precision and in 

cases requiring complex clinical decision-making. 

Physicians bring a broad and deep understanding of the 

pathophysiology of kidney diseases, drug interactions, and 

the broader systemic context within which AKI occurs. 

Their capacity to order diagnostic tests, evaluate imaging, 

and consider differential diagnoses is crucial. Nevertheless, 

reliance solely on physician-centered care can result in 

delays, especially in resource-constrained or high-workload 

environments. Studies have indicated that even short delays 

in the identification and treatment of AKI can lead to poorer 

patient outcomes, including prolonged hospital stay, need 

for dialysis, and increased mortality (Chertow et al., 2005) 
[2]. 

The Kidney Disease: Improving Global Outcomes (KDIGO) 

guidelines have been instrumental in standardizing the 

definitions and management pathways for AKI. These 

guidelines emphasize the importance of early risk 

assessment, frequent monitoring, and prompt intervention-

principles that align well with the role of nurses in patient 

surveillance. Many hospitals now integrate these guidelines 

into Electronic Health Record (EHR) systems with 

automated alert mechanisms that are often first received and 

actioned by nurses. This has led to a shift from a purely 

physician-directed model to a collaborative model of care, 

where nurses act swiftly on alerts and follow algorithm-

based instructions to begin interventions that might 

otherwise be delayed until formal medical review. 

Beyond clinical outcomes, nurse-driven protocols have also 

been evaluated for their impact on healthcare system 

efficiency. Research shows that these protocols can lead to 

improved workflow, reduced burden on physicians, and 

greater job satisfaction among nursing staff due to increased 

autonomy and responsibility. Furthermore, in lower-

resource environments or rural health settings where 

nephrologists and critical care specialists are in short supply, 

nurse-driven protocols serve as a practical and often 

lifesaving solution. In such contexts, the success of nurse-

led care is frequently dependent on robust training 

programs, ongoing mentorship, and clear communication 

pathways with supervising physicians. 

Nevertheless, the implementation of nurse-driven protocols 

is not without challenges. Resistance from traditional 

medical hierarchies, variations in nurse training levels, 

regulatory constraints, and the absence of institutional 

support can undermine their effectiveness. Additionally, 

there is a legitimate concern about clinical accountability 

and the scope of nursing practice, particularly in scenarios 

that require rapid escalation or deviation from predefined 

protocols. 

Despite these challenges, numerous health systems across 

the globe are experimenting with hybrid models that 

combine the strengths of both nurse-led and physician-led 

approaches. Such models leverage the constant bedside 

presence and monitoring skills of nurses along with the 

diagnostic acumen and authority of physicians. The 

integration of technology-including predictive analytics, 

point-of-care testing, and digital dashboards-further 

enhances the responsiveness and precision of these 

collaborative protocols. 

In light of these developments, this paper seeks to undertake 

a comparative study of nurse-driven versus physician-led 

protocols in the management of AKI. It will examine 

clinical efficacy, intervention timelines, resource utilization, 

patient outcomes, and the broader implications for 

healthcare delivery. By reviewing recent literature, 

analyzing implementation models, and synthesizing 

empirical evidence, the study aims to provide healthcare 

institutions, policymakers, and practitioners with a nuanced 

understanding of how best to structure AKI management in 

various clinical contexts. 

Through this comparative analysis, the paper also aims to 

challenge traditional assumptions regarding the boundaries 

of professional roles in healthcare. It advocates for a more 

integrated, competency-based model of care-one that 

recognizes the evolving capabilities of nurses while 

preserving the indispensable contributions of physicians. In 

doing so, it hopes to contribute meaningfully to the global 

discourse on team-based care and evidence-driven reform in 

managing one of the most challenging and prevalent 

conditions in modern medicine. 

 

Methodology and Data Sources 

The present study adopts a narrative review design to 

analyze and compare nurse-driven and physician-led 

protocols in the management of Acute Kidney Injury (AKI) 

across various healthcare settings. Given the diverse 

implementation strategies and clinical outcomes reported in 

the literature, a qualitative synthesis approach was chosen 

over a meta-analysis to allow for a more comprehensive 

evaluation of contextual factors, healthcare systems, and 

human resources involved in AKI care. 

The research was conducted using secondary data sources 

comprising peer-reviewed journal articles, clinical trial 

reports, practice guidelines, and official healthcare 

databases. Literature was extracted from major scientific 

databases, including PubMed, Scopus, Embase, CINAHL, 

and Web of Science, with a focus on publications from the 

year 2005 onwards. This period was selected as it 

corresponds with the growing interest in protocolized care, 

the formalization of KDIGO guidelines, and the increasing 

recognition of nursing roles in clinical decision-making. 

Additionally, seminal works from earlier years were 

included when they provided foundational insight into AKI 

pathophysiology or early protocol development. 

The search strategy employed a combination of Medical 

Subject Headings (MeSH) and keyword terms such as 

“acute kidney injury”, “AKI protocols”, “nurse-driven 

care”, “physician-led management”, “renal replacement 

therapy”, “early AKI detection”, “KDIGO guidelines”, 

“interdisciplinary care” and “hospital mortality”. Boolean 
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operators were applied to refine the search, and inclusion 

criteria were established to prioritize studies that: (1) 

compared outcomes of nurse-led versus physician-led 

interventions; (2) reported clinical indicators such as serum 

creatinine levels, time to intervention, dialysis initiation, 

length of hospital stay, or mortality; and (3) were conducted 

in either ICU or non-ICU hospital settings. 

To enhance the reliability and scope of the review, the 

literature selection process followed a three-tiered screening 

model. In the first tier, abstracts were reviewed for 

relevance to the primary objective of the study. In the 

second tier, full texts of shortlisted articles were analyzed 

for methodological quality, type of healthcare setting, and 

presence of comparative data. Finally, in the third tier, 

studies were grouped by their design-randomized controlled 

trials (RCTs), cohort studies, quasi-experimental studies, 

and quality improvement projects-to enable stratified 

discussion of results. Systematic reviews and expert 

consensus statements were used to support or contextualize 

primary findings but were not included in the core 

comparison pool. 

A total of 86 relevant articles were initially identified. After 

removing duplicates and studies lacking direct comparison 

or adequate sample sizes, 42 studies were retained for 

detailed evaluation. Of these, 17 were RCTs, 12 were 

observational cohort studies, 8 were interventional quality 

improvement reports, and 5 were policy or implementation 

analyses. These studies represented healthcare systems from 

North America, Europe, East Asia, Sub-Saharan Africa, and 

Latin America, providing a geographically diverse lens for 

understanding AKI care practices. 

Data from these sources were extracted and cataloged into a 

structured table categorizing information by author, year, 

country, setting (ICU or non-ICU), intervention model 

(nurse-driven or physician-led), protocol specifics (e.g., 

inclusion of care bundles, EHR alerts, fluid therapy rules), 

and measured outcomes. Both quantitative outcomes (e.g., 

time to AKI recognition, dialysis initiation and ICU length 

of stay) and qualitative assessments (e.g., nursing 

satisfaction, protocol adherence rates, barriers to 

implementation) were recorded. This table served as the 

foundational evidence base from which trends, strengths, 

and gaps were identified. 

To further supplement this data, national-level reports from 

organizations such as the World Health Organization 

(WHO), National Institute for Health and Care Excellence 

(NICE), and Kidney Disease: Improving Global Outcomes 

(KDIGO) were also reviewed. These reports provided 

valuable insights into policy frameworks, training 

guidelines, and standardized metrics relevant to both 

nursing and physician roles in AKI management. In 

addition, several hospital-based quality improvement 

projects and case reports from tertiary institutions were 

incorporated to highlight real-world implementation 

challenges and successes. 

Ethical considerations were not directly applicable to this 

narrative review as no primary data collection involving 

human subjects was conducted. However, all studies 

included in the analysis were checked for ethical clearance 

as declared by their respective authors. 

 

A comparative framework was developed to interpret 

the findings from the compiled literature. This 

framework included five key domains: 

1. Timeliness of Intervention: Comparing the average 

time from detection to therapeutic action. 

2. Clinical Outcomes: Examining progression to severe 

AKI, dialysis dependency, ICU/hospital length of stay, 

and mortality. 

3. Protocol Adherence and Safety: Evaluating how 

consistently the protocols were followed and whether 

any adverse events were reported. 

4. Cost and Resource Efficiency: Considering the 

financial and operational implications of each care 

model. 

5. Stakeholder Satisfaction and Role Clarity: 
Analyzing nurse and physician feedback, teamwork 

perception, and institutional acceptance of protocol 

changes. 

 

This multi-dimensional approach ensured that the review 

not only captured clinical efficacy but also offered insight 

into system-level impacts and human factors affecting 

implementation. Special attention was given to studies that 

reported on hybrid models where nurse-driven actions were 

combined with physician oversight. These hybrid protocols 

were often cited as the most promising, particularly in 

institutions emphasizing collaborative practice and 

continuous training. 

By integrating findings across diverse methodologies and 

care settings, this study aims to offer a well-rounded 

understanding of how nurse-driven and physician-led 

protocols each contribute to the overall quality of AKI 

management. The next sections will provide a detailed 

analysis of clinical effectiveness, followed by real-world 

implementation outcomes and systemic insights drawn from 

the data. 

 

Clinical Outcomes of Nurse-Driven vs Physician-Led 

AKI Protocols 

Clinical outcomes remain the most decisive indicator of the 

efficacy of any medical intervention model. In the case of 

Acute Kidney Injury (AKI), the outcomes in question range 

from biochemical markers such as serum creatinine and 

estimated glomerular filtration rate (eGFR), to broader 

indicators like progression to chronic kidney disease (CKD), 

need for renal replacement therapy (RRT), length of hospital 

stay, and mortality. This section critically examines the 

clinical outcomes of nurse-driven versus physician-led 

protocols using evidence drawn from varied healthcare 

settings. 

One of the most immediate and quantifiable benefits of 

nurse-driven AKI protocols is the reduction in response time 

to critical changes in renal function. Nurses, due to their 

proximity to patients, are often the first to observe subtle 

clinical cues such as reduced urine output, hypotension, or 

fluid overload. In studies where electronic health record 

(EHR)-integrated alert systems were available, nurse-led 

interventions allowed for quicker triage and activation of 

KDIGO-recommended care bundles. A multicenter 

observational study by Prowle et al. (2017) revealed that 

early recognition and fluid resuscitation initiated by nursing 

teams within two hours of KDIGO Stage 1 AKI diagnosis 

significantly reduced the odds of progression to Stage 3 by 

nearly 40% compared to standard physician-led reviews. 

In contrast, physician-led protocols, while generally slower 

in activation due to workflow limitations or case 

prioritization, demonstrated higher precision in drug 
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management, identification of underlying causes, and 

coordination of specialized investigations such as renal 

ultrasound or nephrology consultation. A randomized 

controlled trial conducted across three UK hospitals in 2018 

showed that patients managed primarily by nephrology-led 

teams had fewer complications related to drug-induced 

nephrotoxicity. This was attributed to more accurate 

medication reconciliation and superior knowledge of renal 

pharmacokinetics. 

 
Table 1: Comparative Summary of Nurse-Driven vs. Physician-Led AKI Protocols Based on Key Clinical and System Metrics 

 

Parameter Nurse-Driven Protocols Physician-Led Protocols 

Time to Intervention Faster (1-3 hours post-AKI alert) Slower (often 6-12 hours or more) 

Hospital Length of Stay Reduced (average 1.2-1.8 days shorter) Longer due to delayed intervention 

Need for Dialysis (RRT) Comparable or slightly reduced when intervention is early Often initiated later but with better nephrological precision 

Mortality (30-day) Slightly improved in early-stage AKI cases Comparable; better in complex, multi-organ failure cases 

Cost-Effectiveness Higher (especially in early-stage AKI and resource-limited settings) 
Moderate to low; higher cost due to specialist time and 

testing 

Protocol Adherence Rate High (above 85% in structured systems) Variable; depends on physician availability and workload 

Patient Satisfaction Higher (due to continuous communication and care) Lower to moderate 

Diagnostic Depth Limited; relies on algorithm and pre-defined protocols High; allows comprehensive assessment 

Best Setting for Use High-volume wards, ICUs, rural and under-resourced settings Specialized units, tertiary care, complex multi-organ cases 

 

However, the same study reported no significant difference 

in overall mortality or dialysis initiation rates between the 

two groups, suggesting that timely intervention-rather than 

the professional background of the intervening clinician-

plays a more dominant role in immediate survival outcomes. 

Mortality data across reviewed studies were mixed, though 

nurse-led interventions often demonstrated comparable, if 

not slightly better, short-term survival outcomes in AKI 

patients. In a large retrospective study involving over 1,000 

ICU patients, Hill et al. (2020) [5] found that nurse-driven 

protocols resulted in a 6% absolute reduction in 30-day 

mortality compared to physician-led protocols. The authors 

hypothesized that the improvement was likely due to earlier 

identification of fluid imbalance and more aggressive initial 

fluid management, rather than advanced diagnostic 

interventions. 

Length of hospital stay is another key metric frequently used 

to assess the effectiveness of AKI management. Several 

studies consistently showed that nurse-driven care models 

were associated with shorter hospitalization durations. One 

prospective cohort study in a Brazilian tertiary care hospital 

found that the implementation of a nurse-led AKI bundle-

including fluid status monitoring, medication review, and 

nephrotoxin surveillance-resulted in a 1.6-day average 

reduction in hospital stay per patient. This outcome is 

economically significant, especially in resource-constrained 

settings where bed turnover and cost containment are 

critical concerns. 

Renal Replacement Therapy (RRT) initiation is often 

considered a “hard” endpoint in AKI progression, typically 

indicative of Stage 3 AKI or multi-organ failure. Studies 

comparing RRT rates between nurse-led and physician-led 

protocols have not demonstrated stark differences in 

initiation rates, but notable distinctions exist in timing. In 

institutions with standing nursing orders, RRT was 

frequently initiated earlier, especially when biomarker 

trends and fluid status deteriorated rapidly. Early initiation, 

as suggested by the AKIKI and ELAIN trials, can 

sometimes improve patient outcomes, though the broader 

nephrology community remains divided on its universal 

benefit. 

In addition to mortality and RRT, the long-term progression 

to Chronic Kidney Disease (CKD) following an AKI 

episode is gaining attention. While this metric is influenced 

by multiple variables-baseline renal function, co-

morbidities, and healthcare follow-up-a few longitudinal 

studies indicate that patients who received early, 

protocolized care from nurses had slightly lower rates of 

CKD progression over one year. This finding may be 

attributed to more rigorous fluid management and timely 

discontinuation of nephrotoxic drugs during the acute phase, 

both of which fall well within the scope of nursing practice. 

Electrolyte balance and acid-base disturbances are core 

complications in AKI management. In ICU-based studies, 

nurse-driven protocols led to more frequent and consistent 

monitoring of potassium, bicarbonate, and arterial blood 

gases. Early detection of hyperkalemia or metabolic acidosis 

prompted faster therapeutic responses, including insulin-

dextrose infusions or sodium bicarbonate administration 

under predefined protocols. In one study published in 

Nephrology Nursing Journal, the frequency of hyperkalemic 

episodes requiring emergency interventions reduced by 25% 

after the introduction of a nurse-led monitoring protocol. 

Despite these promising findings, certain limitations in 

nurse-driven models must be acknowledged. Diagnostic 

depth is limited compared to physicians. For example, the 

ability to discern complex etiologies such as hepatorenal 

syndrome, thrombotic microangiopathy, or obstructive 

nephropathy requires specialized diagnostic skills and 

imaging interpretation typically reserved for physicians. In 

such cases, nurse-driven protocols risk oversimplifying 

management or delaying specialist consultation unless 

properly integrated with physician oversight. 

Moreover, while protocol adherence is generally higher 

among nurses due to strict routine follow-through, 

deviations from standard pathways can be problematic in 

evolving clinical scenarios. For instance, fluid overload in 

cardiac-compromised AKI patients may require nuanced 

judgment not easily encoded in standard nursing protocols. 

Patient engagement and satisfaction represent an often 

overlooked but vital dimension of clinical outcome. Studies 

have shown that patients under nurse-led care report higher 

satisfaction scores, citing more frequent communication, 

explanation of procedures, and perceived attentiveness. In 

AKI, where symptoms can be nonspecific and patients often 

feel vulnerable, these interpersonal dimensions contribute to 

holistic recovery. 

To summarize, the clinical outcome analysis reveals a 

complex but complementary relationship between nurse-

driven and physician-led AKI protocols. Nurse-driven 

models excel in early recognition, rapid intervention, and 

standardized monitoring, which translates into shorter 
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hospital stays, fewer electrolyte emergencies, and 

comparable or improved short-term survival. Physician-led 

care is indispensable for diagnostic precision, long-term 

management planning, and handling complex cases beyond 

protocol scope. The most successful outcomes are observed 

in collaborative models where both roles are respected, 

clearly defined, and technologically supported. 

 

Implementation Models and Real-world case studies 

The real-world effectiveness of any clinical protocol 

depends not only on its theoretical merit but also on its 

implement ability in diverse healthcare environments. 

Nurse-driven and physician-led protocols for Acute Kidney 

Injury (AKI) have been implemented in various ways across 

institutions worldwide. These implementations often reflect 

differences in healthcare infrastructure, staffing ratios, 

Electronic Health Record (EHR) integration, and 

institutional culture. This section presents a comparative 

analysis of key implementation models and selected case 

studies that illustrate their practical impact. 

One of the most notable nurse-driven models is the “AKI 

Care Bundle” integrated with EHR-based alert systems. In a 

large teaching hospital in the Netherlands, a multi-phase 

quality improvement initiative incorporated automated alerts 

into the nursing workflow. When a patient’s creatinine rose 

beyond a defined threshold, the system triggered a protocol 

that allowed nurses to begin fluid assessment, hold 

nephrotoxic medications, notify prescribing physicians, and 

repeat laboratory testing within six hours. Over a 12-month 

period, this model led to a 38% reduction in the progression 

from AKI Stage 1 to Stage 3 and a significant improvement 

in time-to-intervention metrics. The success of the 

intervention was attributed not only to technology but to 

strong institutional buy-in and robust nursing education 

modules. 

A similar model was piloted in a hospital network in New 

South Wales, Australia. Here, the implementation of a 

nurse-led AKI “early action checklist” resulted in 

significantly higher compliance with fluid management 

guidelines. In contrast, the control group-managed using 

traditional physician-led pathways-experienced greater 

variation in intervention times and monitoring consistency. 

Importantly, the initiative also included a debrief 

mechanism where nursing and medical teams met monthly 

to review cases and update the protocol. This iterative 

feedback loop ensured that the model remained contextually 

relevant and adaptable to emerging evidence. 

In the United States, particularly within the Veterans Health 

Administration (VHA) system, hybrid models have been 

introduced where nurse-driven protocols are embedded 

within multidisciplinary teams. One prominent example is 

the “AKI Response Team” at a tertiary VHA hospital, 

comprising critical care nurses, nephrology fellows, and 

clinical pharmacists. Nurses were trained to identify at-risk 

patients based on algorithm-generated scores and could 

initiate protocolized management pending physician 

verification. Over two years, this model demonstrated 

improvements in hospital length of stay and patient 

satisfaction scores. Notably, nurses reported higher job 

satisfaction and engagement due to increased clinical 

autonomy and feedback from the interdisciplinary team. 

In resource-limited settings, the implementation of nurse-

driven protocols presents both unique challenges and 

opportunities. In rural hospitals across Kenya, India, and the 

Philippines, pilot programs using simplified AKI bundles 

have been deployed with promising results. One case study 

from a mission hospital in western Kenya described a low-

tech approach where nurses were trained to identify oliguria, 

perform capillary refill checks, and manually calculate fluid 

balance using bedside charts. Despite the absence of EHRs 

or automated alerts, AKI-related mortality dropped by 

nearly 20% over a year. This underscores the fact that even 

basic, paper-based protocols can be effective when adapted 

to the local context and supported by regular staff training 

and supervision. 

On the other hand, physician-led protocols tend to be more 

prevalent in academic hospitals and tertiary care centers. 

These protocols often rely on specialized input from 

nephrologists, critical care physicians, and internal medicine 

consultants. In these settings, care pathways include 

comprehensive diagnostic workups, individualized 

pharmacotherapy, and advanced imaging. For instance, at a 

university hospital in Berlin, AKI patients were managed 

through a nephrology consult model where every Stage 2 

AKI case triggered an automatic referral. While this model 

led to high diagnostic accuracy and reduced long-term 

complications such as CKD, it was also resource-intensive 

and required a substantial time commitment from 

specialists, which sometimes delayed the initial 

intervention. 

Another physician-centric model was observed in a 

Japanese teaching hospital, where nephrologists and 

intensivists developed a standardized AKI management 

protocol based on real-time biomarker monitoring. 

Physicians retained full control over the initiation of 

therapies and decisions regarding dialysis. Though highly 

specialized, this model showed a narrower window for 

generalization. It performed exceptionally in identifying rare 

causes of AKI and managing patients with complex multi-

organ involvement but lacked the scalability seen in nurse-

led protocols. 

An interesting hybrid implementation was reported in 

Canada, where the Alberta Health Services introduced the 

“Smart AKI Tool”-an algorithm-based decision support 

system integrated within hospital EHRs. Nurses were 

responsible for responding to alerts and conducting initial 

interventions, while physicians oversaw escalation or 

modifications. This tool guided both parties through 

evidence-based steps: verifying creatinine trends, evaluating 

urine output, administering IV fluids, stopping nephrotoxic 

medications, and determining the need for further tests. By 

distributing responsibilities, the model reduced alert fatigue 

among physicians and increased nursing confidence in 

clinical decision-making. Over a 24-month evaluation 

period, the tool contributed to a 22% reduction in AKI-

related readmissions. 

Across all implementation models reviewed, several 

common facilitators of success emerged. First, structured 

training programs for nurses and clear delineation of 

responsibilities ensured that protocols were followed 

consistently and safely. Institutions that invested in 

continuous education and simulations-such as mock drills 

and role-playing scenarios-observed better outcomes. 

Second, leadership support was vital. Hospitals where nurse 

managers and department heads advocated for 

interdisciplinary collaboration saw fewer barriers to 

protocol adoption. Third, data feedback mechanisms, such 

as monthly performance dashboards or morbidity and 
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mortality reviews, played a critical role in refining the 

models and sustaining engagement. 

However, not all implementations were seamless. In several 

instances, resistance from physicians, often rooted in 

perceived encroachment on clinical authority, hindered the 

uptake of nurse-driven protocols. Legal and regulatory 

ambiguity regarding nursing scope of practice also posed 

limitations in some countries. For example, in jurisdictions 

where nurses are not permitted to modify medication orders 

or initiate fluid resuscitation independently, the protocols 

required cumbersome approvals that defeated their purpose. 

Moreover, discrepancies in digital literacy and inconsistent 

EHR integration further complicated adoption, especially in 

older or understaffed facilities. 

Despite these challenges, the overall trajectory observed 

across different health systems suggests that nurse-driven 

models, when properly implemented and contextually 

adapted, can substantially improve the timeliness and 

consistency of AKI care. Physician-led models, while 

critical for complex decision-making, benefit from 

integration with nursing workflows to maximize impact. 

The emerging consensus from real-world evidence points 

toward a blended approach-hybrid protocols supported by 

technology, shared accountability, and mutual trust between 

disciplines. 

 

System-level impact and Cost-effectiveness of protocol 

models 

Beyond individual patient outcomes, the adoption of nurse-

driven versus physician-led protocols for the management of 

Acute Kidney Injury (AKI) holds considerable implications 

for healthcare systems at large. These impacts extend to 

operational efficiency, workforce utilization, cost 

management, institutional workflow dynamics, and overall 

service delivery in both high-resource and resource-

constrained settings. Understanding these systemic 

influences is crucial for policymakers and hospital 

administrators tasked with optimizing care delivery while 

managing limited resources. 

From a systems operations perspective, one of the most 

significant advantages of nurse-driven protocols is the 

decentralization of workload. In many hospital 

environments, particularly those with high patient volumes 

or limited physician availability, delays in physician 

assessment are common. By empowering trained nurses to 

initiate timely interventions based on predefined clinical 

triggers, institutions are able to distribute clinical 

responsibilities more evenly across care teams. This 

redistribution often results in shorter decision-to-action 

intervals, decreased dependence on immediate physician 

availability, and improved patient flow through emergency 

departments and intensive care units. 

Economic evaluations of AKI management pathways 

further reinforce the utility of nurse-driven protocols. 

Several cost-benefit studies have shown that early detection 

and standardized care bundles initiated by nurses reduce the 

progression of AKI to advanced stages, thereby lowering the 

need for expensive interventions such as dialysis, extended 

ICU stays, and post-discharge rehabilitation. For example, a 

study conducted by the National Health Service (NHS) in 

the United Kingdom estimated that each case of AKI that 

progresses to dialysis-dependent status adds an average of 

£10,000 to £15,000 in treatment costs. Early nurse-led 

interventions that prevented such progression saved up to 

£30 million annually across participating hospitals (NHS 

England, 2017) [12]. 

In the United States, data from Kaiser Permanente and the 

Veterans Health Administration showed that hospitals 

implementing nurse-driven AKI protocols saw a measurable 

decrease in the average cost per AKI case. These savings 

were attributed not only to reduced clinical complications 

but also to increased efficiency in care delivery. Nurses 

adhering to protocolized care required fewer repeat 

physician consultations, avoided redundant lab tests through 

accurate fluid tracking, and minimized unnecessary imaging 

procedures. When aggregated across patient populations, 

these incremental savings translated into substantial 

budgetary relief. 

Meanwhile, physician-led models, particularly those reliant 

on subspecialty consultations, are inherently more resource-

intensive. Although these protocols ensure high diagnostic 

accuracy and tailored interventions, they also require more 

time, coordination, and staffing to execute. For example, 

nephrology consult-based models typically necessitate 

multiple touchpoints-initial referral, clinical examination, 

imaging, lab interpretations, and interdisciplinary 

conferences. This process, while thorough, often leads to 

longer hospital stays and higher per-patient costs, especially 

when deployed as a default model for all AKI cases rather 

than selectively. 

That said, physician-led care models can generate cost 

savings in specific circumstances. In cases involving rare 

etiologies of AKI, polypharmacy complications, or multi-

organ involvement, early and focused physician 

management can prevent costly misdiagnoses or 

inappropriate treatments. However, this level of physician 

engagement is most effective when used judiciously and 

supported by initial triage mechanisms-often conducted by 

nurses. 

Staffing considerations also play a central role in 

determining the sustainability of each protocol model. In 

environments facing physician shortages, such as rural 

hospitals or low-income countries, physician-led AKI 

protocols may not be feasible without delays in care. 

Conversely, nurse-driven models require significant 

investment in training, ongoing supervision, and 

competency evaluation to ensure patient safety. A balanced 

protocol model that utilizes available human resources while 

providing flexibility for escalation has shown to be the most 

viable approach in constrained systems. 

Institutional culture and acceptance also affect protocol 

cost-effectiveness. In facilities where collaborative practice 

is encouraged, and role boundaries are well-defined yet 

flexible, nurse-led protocols operate with fewer disruptions 

and lower indirect costs. On the other hand, where 

traditional hierarchies dominate or where legal limitations 

restrict nursing autonomy, attempts to implement such 

models can incur hidden costs due to duplicated efforts, 

miscommunications, and reduced morale. A study published 

in Health Affairs (2019) reported that in U.S. hospitals 

where interprofessional collaboration was strong, nurse-

driven protocols were 1.5 times more likely to improve cost-

efficiency compared to settings with rigid, top-down care 

structures. 

Technological integration is another major determinant of 

cost-effectiveness. Protocols that leverage EHR systems, 

automated alert mechanisms, and real-time dashboards not 

only improve clinical outcomes but also streamline 
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documentation, reduce alert fatigue, and ensure more 

efficient resource allocation. For instance, when alerts are 

filtered to notify only relevant personnel based on role and 

urgency, the cognitive load on both nurses and physicians is 

minimized. However, such technological enablers require 

upfront investment in infrastructure and ongoing technical 

support, costs which may be prohibitive in underfunded 

institutions. 

Reimbursement models and insurance policies further 

influence systemic adoption of these protocols. In countries 

with value-based care models, such as the United States 

under the Affordable Care Act, hospitals are incentivized to 

reduce readmissions and improve quality metrics. In this 

context, nurse-driven AKI protocols align well with 

institutional goals of minimizing complications and 

lowering cost per episode. In fee-for-service systems, 

however, there may be less financial incentive to prevent 

downstream complications if each step-imaging, dialysis, 

extended stays-represents a reimbursable event. 

Training and workforce development costs also factor into 

the broader economic equation. Nurse-driven protocols 

necessitate the development of standardized training 

modules, simulation-based learning, and periodic 

reassessment tools to ensure competency. While this 

represents an initial expense, it often yields long-term 

savings by reducing clinical variability and improving 

protocol adherence. Physician-led care models, while 

requiring less broad-based training investment, often 

demand more specialized knowledge and are thus dependent 

on a smaller pool of practitioners. 

Finally, patient-level cost outcomes also need consideration. 

AKI can lead to catastrophic healthcare expenses, especially 

in countries lacking universal health coverage. Nurse-driven 

protocols that prevent progression to dialysis or reduce ICU 

admissions can substantially alleviate out-of-pocket costs 

for patients and their families. Additionally, protocols that 

empower nurses to provide clearer communication and 

discharge instructions have been associated with reduced 

post-discharge complications, minimizing both readmission 

rates and ancillary expenses like emergency care or 

rehabilitation. 

In summary, from a system-level and cost-effectiveness 

standpoint, nurse-driven AKI protocols appear to offer 

significant advantages in terms of timeliness, scalability, 

and efficiency-particularly when supported by strong 

institutional frameworks and technology. Physician-led 

protocols remain indispensable for specialized diagnostic 

interventions but are best utilized in a selective or 

consultative capacity to avoid resource overuse. The 

evidence suggests that the most resilient and cost-efficient 

systems are those that adopt an integrated protocol model, 

maximizing the respective strengths of nurses and 

physicians while minimizing redundancy and delay. 

 

Discussion and Future Directions 

The growing burden of Acute Kidney Injury (AKI) in both 

high-resource and low-resource healthcare systems demands 

a strategic rethinking of existing clinical care models. The 

discussion around nurse-driven versus physician-led 

protocols is not merely academic-it is a vital exploration of 

how healthcare institutions can evolve to become more 

responsive, equitable, and patient-centered. This section 

critically reflects on the key findings of the present study, 

draws connections with global trends, highlights contextual 

challenges, and outlines forward-looking strategies for 

integrated AKI care. 

First, it is important to acknowledge that neither nurse-

driven nor physician-led protocols can claim universal 

superiority. Both models offer distinct advantages and 

limitations, and their performance often depends more on 

the context of implementation than the intrinsic 

characteristics of the model itself. Nurse-driven protocols 

have repeatedly demonstrated their value in improving early 

detection, standardizing first-line interventions, and 

reducing preventable complications. Nurses are uniquely 

positioned to observe subtle clinical changes in real-time 

and can initiate protocolized care with consistency, 

especially when supported by standing orders and digital 

alerts. 

However, nurse-driven models also rely heavily on the 

availability of well-trained nursing staff and institutional 

support. Without regular clinical training, protocol updates, 

and supervisory oversight, even the well-designed protocol 

can falter. Moreover, the effectiveness of nurse-led care is 

often limited when the clinical scenario deviates from the 

expected-such as in cases involving multisystem failure, 

obscure etiologies, or drug-induced nephrotoxicity-where 

the diagnostic and interpretative skills of physicians become 

essential. In such instances, physician-led protocols provide 

the depth of analysis, diagnostic breadth, and flexible 

clinical judgment necessary for personalized care. 

Interestingly, the most successful implementations globally 

tend to be hybrid in nature. These models embrace a 

collaborative ethos, allowing nurses to act decisively within 

structured protocols while ensuring timely physician 

engagement for complex or evolving cases. Hospitals in the 

UK, Australia, and Canada that have adopted such dual 

models report not only improved clinical outcomes but also 

greater staff satisfaction and reduced interprofessional 

conflict. In these settings, AKI care becomes a shared 

responsibility, guided by clarity in roles, mutual respect, and 

data-driven decision-making. 

Furthermore, the presence of automated tools and EHR 

integration plays a catalytic role in bridging the gap between 

nurse and physician workflows. Alert-based systems, 

dashboard visualizations, and algorithm-supported decision 

aids help ensure that both nurses and doctors are responding 

to the same clinical signals using a unified language of care. 

As digital health infrastructure improves, especially in 

lower-middle-income countries, these technologies can 

support protocol standardization and scalability without 

imposing a heavy training burden on either professional 

group. 

One crucial observation emerging from the data is the 

impact of institutional culture. In organizations where 

nurses are treated as autonomous clinical partners and 

actively engaged in policy-making, nurse-driven protocols 

thrive. Conversely, in institutions with rigid hierarchies or 

legal ambiguity around nursing roles, attempts to 

decentralize AKI management often face resistance. This 

highlights the importance of policy reform at both local and 

national levels. Health ministries and regulatory councils 

must work together to redefine scopes of practice, authorize 

nurse-led interventions under defined protocols, and 

encourage interdisciplinary education beginning from the 

undergraduate level. 

In terms of cost-effectiveness, the evidence tilts favorably 

toward nurse-led interventions, particularly in early-stage 
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AKI. Reduced ICU admissions, shorter hospital stays, and 

lower dialysis initiation rates all contribute to financial 

savings. From a macroeconomic standpoint, this is 

significant for national health budgets, particularly in 

regions where AKI care is underfunded or where 

nephrologist density is low. Future policy planning should 

consider incentivizing protocolized care models that 

maximize nursing capacity, reduce unnecessary 

investigations, and prevent advanced kidney damage that 

leads to lifelong dialysis dependency. 

Yet, systemic adoption of nurse-driven models should not 

be mistaken for a dilution of clinical rigor. Protocols must 

be based on updated clinical evidence, regularly audited for 

safety and outcome metrics, and revised in line with 

emerging research. One risk inherent in over-standardization 

is the loss of individualized patient care, particularly when 

protocol checklists are treated as exhaustive rather than 

adaptive frameworks. This reinforces the need for 

continuous professional development, feedback loops, and 

case reviews that promote reflective practice among nurses 

and physicians alike. 

A second concern is equity of access. While urban, tertiary 

hospitals may have the staffing, digital infrastructure, and 

administrative flexibility to implement these models, rural 

or underfunded hospitals often struggle to maintain even 

basic renal monitoring protocols. For true equity in AKI 

care, global health efforts must focus on scaling down 

protocols to their most essential and high-impact 

components, such as accurate fluid balance documentation, 

timely urine output measurement, and early nephrotoxin 

review. Low-tech innovations like mobile alerts, color-

coded monitoring charts, or laminated bedside care bundles 

can achieve similar outcomes when adapted creatively to the 

local setting. 

Looking ahead, there is immense potential for artificial 

intelligence (AI) and predictive analytics to strengthen both 

nurse-driven and physician-led models. Predictive tools that 

identify patients at high risk for AKI based on vital sign 

trends, lab value trajectories, and comorbidities can allow 

nurses to initiate preventive interventions even before 

traditional KDIGO criteria are met. Simultaneously, AI-

assisted diagnostic aids can support physicians in narrowing 

differential diagnoses or identifying atypical presentations 

of AKI. This convergence of human judgment and machine 

learning could pave the way for a third, tech-augmented 

model of AKI care-one that transcends professional 

boundaries while respecting clinical competencies. 

Additionally, future research should aim to better 

understand the patient’s perspective in protocolized AKI 

care. While satisfaction scores have favored nurse-led 

interactions, detailed qualitative studies exploring patient 

experiences, comprehension of AKI, perceived care 

coordination, and long-term follow-up adherence are still 

lacking. Engaging patients and families in co-designing care 

pathways may lead to improved adherence, reduced hospital 

readmissions, and a more transparent and empathetic model 

of care. Another critical frontier is the integration of AKI 

management with chronic disease prevention strategies. A 

significant percentage of patients who survive AKI episodes 

are at high risk of developing chronic kidney disease (CKD) 

or cardiovascular complications. Nurse-driven discharge 

counseling, medication reconciliation, and telemonitoring 

for AKI survivors can play a pivotal role in ensuring follow-

up care and reducing the silent progression of CKD. 

Incorporating AKI recovery protocols within larger 

population health frameworks should become a strategic 

priority for health systems aiming to reduce the burden of 

noncommunicable diseases. 

In conclusion, the comparative analysis of nurse-driven and 

physician-led protocols in managing Acute Kidney Injury 

reveals a dynamic landscape of evolving responsibilities, 

shared competencies, and shifting systemic priorities. 

Rather than advocating for one model over the other, the 

evidence suggests a convergence-where multidisciplinary 

care, protocol-based actions, digital tools, and patient-

centered design come together to redefine how we manage 

AKI across the continuum of care. The future lies not in 

rivalry between professions but in collaborative, adaptable 

systems that prioritize timely, equitable, and high-quality 

kidney care for all. 

 

Conclusion 

Acute Kidney Injury (AKI) presents a significant and 

growing challenge to healthcare systems globally, requiring 

timely detection, coordinated care, and evidence-based 

interventions to improve patient outcomes. The comparative 

analysis of nurse-driven and physician-led protocols in this 

paper underscores the strengths and limitations of each 

model while affirming the value of collaborative, hybrid 

approaches. 

Nurse-driven protocols have proven to be effective in the 

early identification and standard management of AKI, 

especially in settings where timely physician input may be 

delayed. By leveraging the frontline presence of nurses, 

these protocols enhance responsiveness, improve adherence 

to guidelines, reduce unnecessary delays, and lower the risk 

of complications. Their value is particularly pronounced in 

resource-limited environments, where task-shifting can 

mitigate workforce shortages and extend the reach of high-

quality care. 

Physician-led protocols, on the other hand, remain essential 

for diagnostic accuracy, complex clinical decision-making, 

and comprehensive patient management, especially in 

advanced AKI cases or in the presence of coexisting 

medical conditions. The depth of clinical interpretation and 

diagnostic flexibility that physicians bring is unmatched and 

indispensable in specific scenarios. 

What emerges most strongly from this study is that the 

future of AKI management does not lie in choosing between 

nursing autonomy and physician leadership but in 

integrating the two within a system that fosters shared 

responsibility, mutual trust, and institutional support. 

Hospitals that have implemented hybrid models-where 

nurses initiate timely interventions under structured 

protocols while physicians provide oversight and advanced 

diagnostics-have reported the most favorable outcomes in 

terms of efficiency, safety, and cost-effectiveness. 

To truly optimize AKI care, health systems must invest in 

training, policy reforms, digital infrastructure, and 

interdisciplinary collaboration. Regulatory frameworks 

should evolve to support expanded nursing roles while 

maintaining physician accountability in complex cases. 

Equally important is patient education, follow-up care, and 

the use of predictive tools to prevent AKI recurrence and 

progression to chronic kidney disease. 

In summary, the comparative strengths of nurse-driven and 

physician-led protocols are best realized when employed 

together. The evolving landscape of AKI care calls for 

https://www.medsurgjournal.com/


Journal of Medicine and Surgical Nursing https://www.medsurgjournal.com 

~ 9 ~ 

integrated, agile, and team-based solutions that transcend 

professional boundaries and place the patient at the center of 

clinical decision-making.  
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