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1. Abstract

Background:

The global proliferation of multidrug-resistant organisms (MDROs) has precipitated a crisis in modern
healthcare, threatening to undermine the foundations of infection management. Hospital-acquired
infections (HAIs) constitute a severe complication of inpatient care, affecting between 5% and 15% of
hospitalized patients worldwide, with prevalence rising significantly in intensive care units (ICUs) and
resource-limited settings. The conventional standard of care, characterized by vertical, single-discipline
Antibiotic Stewardship Programs (ASPs) typically led by infectious disease physicians or clinical
pharmacists, has achieved optimization in pharmacy procurement but has struggled to arrest the
transmission of complex resistant pathogens such as Carbapenem-resistant Enterobacterales (CRE) and
Candida auris. These traditional models often function in isolation, failing to integrate the critical "frontend"
capabilities of bedside nursing and the diagnostic intelligence of the microbiology laboratory.
Consequently, the Multidisciplinary Collaborative Management Model—a holistic framework integrating
real-time Laboratory Antimicrobial Resistance Analysis, empowered Nursing Management Protocols, and
robust Administrative Governance—has emerged as a promising alternative to address these systemic gaps.
Objective:

The primary objective of this systematic review is to comprehensively evaluate and compare the
effectiveness of the Multidisciplinary Collaborative Management Model versus Standard Single-Discipline
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Stewardship in reducing the incidence of HAIs and optimizing antimicrobial utilization among adult
inpatients in acute care settings globally. The review specifically aims to quantify the impact on MDRO
detection rates, antimicrobial consumption metrics, and patient-centered outcomes including mortality and
length of stay.

Methods:

A systematic review was conducted in strict adherence to the PRISMA 2020 guidelines. A comprehensive
search strategy was executed across major bibliographic databases including PubMed, Embase, CINAHL,
and Scopus, targeting literature published between 2010 and 2025. The review employed a rigorous PICO
framework: Population (adult inpatients), Intervention (integrated multidisciplinary stewardship),
Comparison (standard care/siloed ASP), and Outcomes (MDRO incidence, antibiotic consumption,
mortality). Inclusion criteria encompassed randomized controlled trials (RCTs), quasi-experimental pre-
post studies, and prospective cohorts. Risk of bias was assessed using the Cochrane Risk of Bias tool (RoB
2.0) for trials and the Newcastle-Ottawa Scale (NOS) for observational studies. Data were synthesized using
a narrative approach complemented by tabulated quantitative comparisons.

Results:

The review identified 37 studies meeting the inclusion criteria, encompassing data from over 3,000
participants across diverse healthcare settings including China, the United Arab Emirates, Europe, and Sub-
Saharan Africa. The synthesis of evidence indicates a superior efficacy of the multidisciplinary model.
Primary outcome analysis revealed that integrated interventions reduced the overall MDRO detection rate
from 60.1% to 52.5% in high-prevalence settings, with specific reductions in Carbapenem-resistant
Klebsiella pneumoniae (CRKP) of nearly 9%. Antimicrobial consumption, measured in Defined Daily
Doses (DDDs), decreased significantly, with one large-scale study reporting a reduction in Antibiotic Use
Density (AUD) from 50.15 to 35.76 DDDs per 100 patient-days. Secondary outcomes demonstrated a
profound clinical impact: the integration of rapid diagnostic tests with stewardship teams reduced the time
to optimal therapy by approximately 29 hours and was associated with a 28% reduction in mortality odds
(OR 0.72). Nursing-led protocols significantly improved compliance with de-escalation strategies and
infection prevention bundles, although sustainability remained a challenge without administrative backing.
Conclusion:

The Multidisciplinary Collaborative Management Model represents a significant advancement over
standard stewardship approaches. By effectively coupling the diagnostic precision of the laboratory with
the continuous surveillance of bedside nursing and the enforcement power of administrative governance,
healthcare facilities can achieve substantial reductions in both antimicrobial resistance and HAI incidence.
The findings suggest that future clinical practice must dismantle disciplinary silos in favor of integrated
governance structures. Future research should prioritize the economic analysis of these interventions in
low-resource settings and explore the role of automated digital surveillance in sustaining compliance.

Keywords: Multidisciplinary Antibiotic Stewardship, Hospital-Acquired Infections, Antimicrobial
Resistance, Nursing Management Protocols, Administrative Governance, Rapid Diagnostics, Multidrug-
Resistant Organisms.

II. Introduction

Global Overview of Hospital-Acquired Infections

Hospital-acquired infections (HAIs), also known as nosocomial infections, represent one of the most
pervasive and detrimental complications in modern healthcare delivery systems. Defined as infections
occurring 48 hours or more after hospital admission that were not incubating at the time of entry, HAIs are
a major driver of patient morbidity, mortality, and excess healthcare costs. Globally, the burden of HAIs is
staggering; the World Health Organization estimates that hundreds of millions of patients are affected
annually. In high-income countries, approximately 7 in every 100 hospitalized patients will acquire at least
one HAI, while in low- and middle-income countries (LMICs), this figure rises to 15 in every 100, with
ICU-acquired infection rates often exceeding 30% [1].
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The contemporary landscape of HAIs is inextricably linked to the crisis of Antimicrobial Resistance
(AMR). We have entered a "post-antibiotic era" where pathogens that were once easily treatable have
developed sophisticated resistance mechanisms, rendering standard pharmacotherapy ineffective. The
"ESKAPE" pathogens—Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacter species—are the primary culprits,
responsible for the majority of resistant HAIs. Furthermore, the emergence of Candida auris, a multidrug-
resistant fungal pathogen capable of persisting on hospital surfaces for weeks, highlights the evolving
biological threat [2]. The impact is profound: AMR is directly responsible for an estimated 1.27 million
deaths annually and associated with nearly 5 million deaths, a toll that disproportionately affects vulnerable
inpatient populations [3].

Burden on Adult Inpatients in Acute Care Settings

The focus of this review is specifically on Adult Inpatients in Acute Care Settings [Population], a
demographic that faces the highest risk of severe outcomes from HAIs. Within this population, the burden
is concentrated in intensive care units (ICUs), hematology-oncology wards, and post-surgical units. These
patients are inherently vulnerable due to compromised immune systems, the presence of invasive devices
(central venous catheters, urinary catheters, mechanical ventilators), and frequent exposure to broad-
spectrum antimicrobials.

In this context, the specific burden of the condition is characterized not just by the infection itself but by
the complexity of its management. An adult inpatient acquiring a CRE infection faces a mortality risk that
can exceed 40%. In resource-limited district hospitals in Sub-Saharan Africa or crowded tertiary centers in
South Asia, the burden is exacerbated by structural deficits. High patient-to-nurse ratios, inadequate
isolation facilities, and sporadic access to clean water create an environment where the "contagion" of
resistance thrives [4]. In these settings, HAIs are not merely medical complications but symptoms of
broader systemic failures in infrastructure and governance.

Conventional Management: The Standard of Care
The conventional management strategy for mitigating AMR and HAIs is the Single-Discipline Antibiotic
Stewardship Program (ASP). Historically, these programs have been designed as top-down initiatives led
by a small core team of infectious disease (ID) physicians and clinical pharmacists. The primary
mechanisms of this standard of care include:
1. Formulary Restriction: Limiting the availability of broad-spectrum agents (e.g., carbapenems) to
specific indications.
2. Preauthorization: Requiring approval from an ID specialist before a pharmacy dispenses restricted
antibiotics.
3. Prospective Audit and Feedback: Pharmacists reviewing active prescriptions and providing
feedback to prescribers to de-escalate or discontinue therapy [5].
While conventional standard of care has proven effective in reducing pharmacy costs and stabilizing
Clostridioides difficile rates, it suffers from significant limitations. It is inherently "drug-centric" rather than
"patient-centric" or "infection-centric." It focuses on the chemical agent (the antibiotic) rather than the
vector of transmission (the hands of staff, the environment, the diagnostic delay). Furthermore, standard
ASPs often operate in a silo, disconnected from the daily operational realities of the ward. They are often
viewed by primary teams as a policing function ("the antibiotic police") rather than a collaborative partner,
which can lead to friction and "stealth prescribing" where clinicians bypass restrictions [5].

Challenges in Access and Adherence
The target population faces substantial challenges when relying on this conventional model.

e Diagnostic Delays: In the standard model, the microbiology laboratory is often a passive service
provider. Results from blood cultures can take 48-72 hours. During this "blind" window, clinicians
are forced to use broad-spectrum empiric therapy, which drives resistance. Without integrated
"diagnostic stewardship," the standard ASP cannot function in real-time [6].
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Nursing Disengagement: Bedside nurses, who administer 100% of hospital antibiotics and collect
the vast majority of diagnostic specimens, are frequently excluded from standard ASPs. This exclusion
leads to "culturing error"—where nurses may collect urine samples from asymptomatic catheterized
patients due to lack of training, triggering unnecessary antibiotic cascades [7].

Administrative Weakness: In many settings, particularly in LMICs, "administrative governance" is
weak. Stewardship recommendations are often suggestions rather than mandates. Without executive
leadership holding clinicians accountable, adherence to protocols wanes. The "contagion effect" of
poor governance—where lack of rule of law correlates with higher AMR—is a critical, often
overlooked barrier [4].

Intervention 1: Multidisciplinary Collaborative Management

The Multidisciplinary Collaborative Management Model represents a paradigm shift from a vertical,
disciplinary silo to a horizontal, integrated ecosystem. This model posits that stewardship is not the job of
a single department but a "whole-of-hospital" responsibility. It is defined by the synergistic integration of
three core pillars:

1.

Laboratory Antimicrobial Resistance Analysis: Transforming the lab from a passive factory to an
active clinical consultant. This involves the use of rapid diagnostic tests (RDTs), cumulative hospital-
specific antibiograms, and selective reporting of susceptibilities to guide prescriber behavior [1].
Nursing Management Protocols: Formally empowering nurses as "antibiotic stewards." This
includes protocols for nurse-led "antibiotic timeouts," nurse-driven de-escalation of catheters, and
rigorous infection prevention bundles [8].

Administrative Governance: The "spine" of the model. This involves executive-level commitment,
financial allocation for stewardship IT/staffing, and the integration of AMR metrics into the
institution's quality and safety scorecard [9].

Existing evidence suggests this model is superior. Studies have shown that adding multidisciplinary
infection control strategies to stewardship can triple the reduction in resistant pathogen rates compared to
stewardship alone [1].

f
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Figure 1: Comparison of Conventional Single-Discipline Stewardship vs. Multidisciplinary Collaborative
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Management.

Rationale and Hypotheses

Despite the theoretical appeal and emerging positive data, the literature remains fragmented. Studies often
evaluate rapid diagnostics or nursing interventions or governance reforms in isolation. There is a paucity
of systematic reviews that evaluate the combined efficacy of these three elements working in concert. This
review is necessary to fill that gap, providing a comprehensive evidence base for hospital administrators
and policymakers.

Rationale: Understanding the interaction between laboratory speed, nursing compliance, and
administrative power is essential for designing the next generation of resilient healthcare systems.
Hypotheses:

e Primary Hypothesis: The implementation of a Multidisciplinary Collaborative Management Model
will result in statistically significant reductions in MDRO acquisition rates and overall HAI incidence
compared to Standard Stewardship [Intervention 2].

e Seccondary Hypothesis: The integrated model will be associated with reduced antimicrobial
consumption (defined daily doses), reduced all-cause mortality, and improved time-to-optimal-
therapy.

III. Literature Review

Background on Condition and Mechanisms of Conventional Management

The pathophysiology of MDRO transmission in hospital settings is a complex interplay of selective pressure
and cross-contamination. When a patient receives broad-spectrum antibiotics (a common occurrence under
conventional management), the commensal microbiota is decimated, removing the "colonization
resistance" that normally prevents pathogen overgrowth. This allows resistant strains like VRE or C.
difficile to proliferate. Simultaneously, lapses in infection control—such as unwashed hands or
contaminated surfaces—facilitate the transfer of these pathogens to other vulnerable hosts.

Conventional management conventional standard of care attempts to interrupt this cycle primarily through
restriction. The theoretical mechanism is that by reducing the volume of antibiotics (selective pressure), the
ecological advantage of resistant bacteria is removed. However, this model is often "too little, too late." It
reacts to prescriptions after they are written (backend audit) rather than preventing the need for them.
Moreover, it fails to address the "reservoir" of resistance on hospital surfaces or in colonized patients, which
continues to drive infections even if antibiotic use drops [10].

Global Evidence for Intervention 1
The global evidence base for the Multidisciplinary Collaborative Management Model is growing, with
distinct contributions from various healthcare systems.

The Laboratory Dimension: The integration of the microbiology laboratory is a cornerstone of the new
model. A pivotal network meta-analysis of 88 studies found that combining Rapid Diagnostic Tests (RDTs)
with stewardship oversight led to a significant survival benefit (OR 0.72) and reduced the time to optimal
therapy by 29 hours [6]. This demonstrates that the laboratory's speed is a direct clinical variable.
Furthermore, the use of cumulative antibiograms—summaries of local resistance patterns—has been shown
to improve the appropriateness of empiric prescribing in 80% of studies reviewed [11]. When clinicians
know the local enemy, they strike more accurately.

The Nursing Dimension: Nurses are the "eyes and ears" of stewardship. A systematic review of nurse-led
interventions identified that nurses are pivotal in the "pre-analytic" phase of stewardship—deciding whether
to send a culture. Nurse-led protocols that discourage identifying asymptomatic bacteriuria have reduced
unnecessary urine cultures and subsequent antibiotic use [7]. In India, a nurse-led stewardship initiative
demonstrated that nurses could effectively prompt de-escalation of therapy, achieving 80% compliance in
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the early phases of implementation [12].

The Administrative Dimension: The role of governance has been highlighted by ecological studies in
Europe. Research analyzing AMR rates across 30 countries found that "administrative governance"—
encompassing rule of law and control of corruption—was a stronger predictor of AMR rates than antibiotic
consumption itself [13]. This "Contagion Theory" suggests that in environments with poor governance,
clinical protocols are ignored, hygiene is poor, and resistance spreads unchecked. Conversely, hospitals
with strong leadership commitment, as defined by the CDC Core Elements (dedicating funds, appointing
leaders), show consistently better outcomes [14].

Barriers and Opportunities
Implementing this integrated model faces significant hurdles, particularly in Low- and Middle-Income
Countries (LMICs).

e Barriers: The most cited barrier is the shortage of human resources. A scoping review of LMIC
hospitals found that 50% of studies cited staffing shortages as a critical impediment. Without a
dedicated clinical pharmacist or an infectious disease physician, the "multidisciplinary team" often
collapses. Additionally, the lack of laboratory infrastructure means that antibiograms are often
unreliable or nonexistent, forcing clinicians to fly blind [15]. Cultural barriers also exist; deeply
entrenched medical hierarchies can prevent nurses from speaking up about inappropriate prescriptions
[16].

e Opportunities: However, the landscape is shifting. National Action Plans in countries like Kenya and
Zambia are establishing the policy frameworks necessary for change [17]. The advent of Al and
automated surveillance offers a technological opportunity to bypass human resource shortages. Al-
driven algorithms can now predict HAI risks and flag patients for review, effectively acting as a
"digital member" of the multidisciplinary team [18].

Literature Gaps
Despite these advances, distinct gaps remain.
1. Integration Gap: Few studies explicitly measure the interaction between lab speed and nursing
protocols. Does a faster lab result lead to better nursing action?
2. Sustainability Gap: While pilot studies show success, long-term data on the sustainability of nurse-
led interventions is mixed, with some showing regression after the initial enthusiasm fades.
3. Economic Gap: There is a lack of robust cost-effectiveness data, particularly for the administrative
and nursing components of the model.
This review aims to address these gaps by synthesizing the available evidence on the integrated efficacy of
the model.

IV. Methods

Study Design

This research is designed as a comprehensive systematic review, rigorously adhering to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines [19]. This design
was selected to provide a transparent, reproducible, and unbiased synthesis of the available evidence. The
protocol was developed a priori to minimize selection bias.

PICO Framework
To ensure precision in study selection, the research question was operationalized using the PICO
framework:
e P (Population): Adult inpatients (=18 years) admitted to acute care hospitals (including general
wards, ICUs, and specialized units like oncology) with a diagnosis of or at high risk for Hospital-
Acquired Infections (HAIS).
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e [ (Intervention): Multidisciplinary Collaborative Management Model. This intervention is
defined as a coordinated stewardship program that explicitly integrates at least two of the three
following components:

1. Laboratory: Use of RDTs, active antibiogram guidance, or diagnostic stewardship.
2. Nursing: Nurse-led protocols, participation in rounds, or sample collection management.
3. Administration: Executive governance, dedicated funding, or policy enforcement.

e C (Comparison): Standard of Care or Standard Stewardship. This is defined as usual hospital
practice, single-discipline ASPs (e.g., pharmacy-only restrictions), or historical controls in pre-
intervention periods.

e O (Outcomes):
o Primary: (1) MDRO Acquisition/Detection Rates (incidence of CRE, MRSA, VRE, etc.); (2)
Antimicrobial Consumption (measured in DDD/100 patient-days or Days of Therapy).
o Secondary: (1) All-cause mortality (in-hospital or 30-day); (2) Length of Stay (LOS); (3)
Economic costs; (4) Adherence to infection control protocols (hand hygiene, isolation).

Eligibility Criteria
Strict inclusion and exclusion criteria were applied:
e Inclusion:
o Study Designs: Randomized Controlled Trials (RCTs), Quasi-experimental studies (Controlled
Before-After, Interrupted Time Series), and prospective cohort studies.
o Timeframe: Studies published between January 2010 and December 2023. This window captures
the era of modern molecular diagnostics and the post-COVID-19 stewardship landscape.
o Language: English.
o Setting: Acute care hospitals globally, with no geographic restriction to ensure a diverse evidence
base.
e Exclusion:
o Studies focused solely on outpatient/community settings (unless relevant to hospital governance).
o Case reports, editorials, and expert opinions without primary data.
o Studies evaluating a specific antibiotic drug efficacy rather than a stewardship strategy.

Study Selection and Data Extraction

The search strategy employed a combination of controlled vocabulary (MeSH terms) and keywords
including "multidisciplinary antibiotic stewardship," "nursing stewardship," "administrative governance,"
"rapid diagnostics," "antibiogram," and "hospital-acquired infections." Databases searched included
PubMed, Scopus, CINAHL, and Embase.

Two independent reviewers screened titles and abstracts for relevance. Full texts of potentially eligible
studies were retrieved and assessed against the criteria. Data were extracted using a standardized form
capturing: study ID, location, design, sample size, intervention details (Lab/Nurse/Admin components),
and specific outcome data. Disagreements were resolved by consensus.

Quality Assessment
The risk of bias in included studies was assessed using domain-specific tools:
e Cochrane Risk of Bias 2.0 (RoB 2.0): Used for RCTs, assessing randomization, blinding, and
attrition bias [20].
e Newcastle-Ottawa Scale (NOS): Used for observational and cohort studies, evaluating selection,
comparability, and outcome assessment [21].
e ROBINS-I: Used for non-randomized studies of interventions to assess confounding and
classification bias [22].

Data Synthesis and Analysis
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Given the anticipated heterogeneity in study designs (RCTs vs. observational) and intervention components
(e.g., different types of RDTs), a narrative synthesis was chosen as the primary method of analysis. This
approach allows for the integration of qualitative themes (governance styles) with quantitative results.
Where data were sufficiently homogenous (e.g., mortality outcomes in RDT studies), pooled estimates
(Odds Ratios) are reported based on existing meta-analyses included in the review.

V. Results

Study Selection

The systematic search yielded an initial pool of over 7,000 records. Following duplicate removal and
rigorous screening, 37 studies were identified as meeting the inclusion criteria. These studies represent a
robust cross-section of the global healthcare landscape, providing a rich dataset for analysis.

Characteristics of Included Studies
The included studies varied significantly in design and scale, reflecting the complex nature of hospital-wide
interventions.

e Geography: Studies originated from diverse locations including high-income settings (USA, Europe,
UAE) and LMICs (China, India, Kenya, Zambia).

e Design: The majority were quasi-experimental (pre-post) designs, which is typical for hospital-policy
research where randomization is logistically difficult. However, several high-quality cluster RCTs and
network meta-analyses were included.

e Sample Size: Ranged from unit-specific studies (n=100) to large hospital-wide cohorts (n>3,000).

Table 1: Key Characteristics of Selected Included Studies

Study Design Inte;‘:::stlon Sample Size g::gllig; Reference
Mortality
Multidisciplin reduced (OR
Prospective ary Team ~3,000 0.58); 23]
Cohort (MDT) patients Readmission
Escalation reduced (OR
0.67).
MDRO rate
MDT + Lab + reduced (60%
. . to 52%);
Retrospective Nursing + Hospital-wide Infection [1]
Cohort Admin o
Integration incidence
down (0.05%
to 0.02%).
RDT+ASP
Rapid reduced
Melile—t/zvnogll;sis Diagnostics 88 Studies mortality (OR [24]
(RDT) + ASP 0.72) vs
Standard Care.
Admin + AUD reduced
Pre-Post Professional + 30.15 10 35.76
. . Hospital-wide | DDD; CRKP [25]
Intervention Technical o
Integration reduced 26%
to 17%.
Mixed Nurse-led Unit-level De-escalation [12]
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Methods Stewardship

Protocols

compliance
rose to 80%;
then declined
without
sustainment.
Poor
governance
correlates with
higher AMR;
Rule of law
reduces
resistance.

Administrative
Governance
Factors

Ecological

Analysis 30 Countries

[13]

Synthesis of Outcomes

Primary Outcome 1: MDRO Acquisition and Infection Rates

The synthesis of evidence provides compelling support for the Multidisciplinary Collaborative
Management Model [Intervention 1]. Integrated interventions consistently demonstrated superior efficacy
in reducing the transmission and acquisition of resistant pathogens compared to standard care.

MDRO Reduction: A landmark study from Beijing demonstrated that a model integrating infection
control specialists, nurses, and lab staff achieved a reduction in the overall MDRO detection rate from
60.1% to 52.5% (P <.001). This was not a general decline but specific to high-risk pathogens:
Carbapenem-Resistant Enterobacterales (CRE) rates fell from 38.9% to 34.7%, and MRSA rates
declined from 3.6% to 2.9% [1].

Pathogen-Specific Impact: In a separate tertiary hospital study, the multidisciplinary approach led
to a 26% to 17% reduction in the detection rate of Carbapenem-resistant Klebsiella pneumoniae
(CRKP) and a massive reduction in Carbapenem-resistant Acinetobacter baumannii (CRAB) from
89.58% to 62.93%. These results suggest that the "combined arms" approach is particularly effective
against gram-negative resistance [26].

Primary Outcome 2: Antimicrobial Consumption
The impact on antibiotic consumption was equally robust. By enforcing "administrative" targets and
enabling "laboratory" precision, hospitals were able to drastically cut unnecessary use.

Consumption Metrics: The Beijing tertiary hospital study reported a statistically significant decrease
in Antibiotic Use Density (AUD) from 50.15 to 35.76 Defined Daily Doses (DDDs) per 100 patient-
days. This represents a reduction of nearly 30% in total antibiotic volume.

Class-Specific Reductions: Reductions were most pronounced in "Watch" and "Reserve" category
antibiotics. For instance, carbapenem use declined by 54.4% and fluoroquinolone use by 42.0% in a
ward-specific Italian study [27].

Table 2: Comparative Effectiveness on Antimicrobial Consumption

Pre-Intervention Post-Intervention
Metric (Standard Care) (Multidisciplinar Change Significance
y)
Inpatient Usage o 0 0
Rate [28] 56.01% 52.71% -3.3% P <0.001
Antibiotic Use
. 50.15 35.76
Dens1[t%78(]AUD) DDD/100PD DDD/100PD -14.39 P <0.001
Carbapenem Baseline Post-Audit -54.4% P <0.05
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Usage [27]

Fluoroquinolone

Baseline Post-Audit -42.0% P <0.05

Usage [27]

Secondary Outcomes: Mortality and Clinical Efficiency
Perhaps the most significant finding for clinicians is the impact on mortality. While standard stewardship
often focuses on cost, multidisciplinary stewardship saves lives.

Mortality: The network meta-analysis of 88 studies found that the combination of Rapid Diagnostic
Tests (Lab) with Stewardship (Admin/Clinical) reduced the odds of mortality by 28% (OR 0.72)
compared to standard blood cultures. This survival benefit was not seen when RDTs were used without
stewardship support, highlighting that technology requires a human system to be effective. The UAE
study confirmed this in a general hospital setting, reporting an adjusted mortality OR of 0.58 [23].
Time to Optimal Therapy (TOT): The integrated model drastically improved clinical efficiency.
The use of RDTs + ASP reduced the Time to Optimal Therapy by 29 hours [29]. In sepsis
management, where every hour of delay increases mortality risk, this 29-hour gain is clinically
transformative.

Length of Stay (LOS): The multidisciplinary approach was associated with shorter hospital stays
(OR 0.91) [29] and reduced readmission rates (OR 0.67) [23], indicating that patients not only
survived but recovered faster.

Table 3: Pooled Comparative Data on Clinical Outcomes

Intervention 1
Outcome Measure (Mult1d1sc1pll.nary) VS | Effect Size / Statistic Reference
Intervention 2
(Standard)
Mortality (Odds . OR 0.72 (95% CI 0.59-
Ratio) Favors Intervention 1 0.87) [29]
Time to Optimal . -29 hours (95% CI -35
Therapy Favors Intervention 1 t0 -23) [29]
Length of Stay (LOS) | Favors Intervention 1 | Reduction observed [29]
g y (OR 0.91)
0, -
Readmission (30-day) Favors Intervention 1 OR 0.67 5)9; 0/; C10.55 [23]

Secondary Outcomes: Adherence and Protocols

Adherence: Nursing-led protocols significantly improved adherence to infection control measures. In
the Beijing study [1], compliance with environmental cleaning rose from 83.3% to 95.7%, and PPE
use improved from 86.4% to 93.8%. This physical compliance is a likely mechanism for the observed
reduction in MDRO transmission.

De-escalation: Nurse-led prompting improved de-escalation compliance to 80.3% in the early phase
of an Indian study, although this adherence dipped to 65.2% over time, suggesting a need for sustained
administrative reinforcement [12].

Quality of Evidence

The risk of bias assessment revealed a generally moderate-to-high quality of evidence. The inclusion of
large-scale network meta-analyses strengthens the validity of the mortality findings. However, many of the
nursing and governance studies utilized quasi-experimental designs, which are susceptible to historical bias
(e.g., changes in hospital policy unrelated to the intervention). Nonetheless, the consistency of the signal—
across different continents, healthcare systems, and pathogen types—provides high confidence in the
overall conclusion that multidisciplinary integration is superior to siloed care.
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V1. Discussion

Interpretation of Results

The results of this systematic review unequivocally support the superiority of the Multidisciplinary
Collaborative Management Model. The data suggest that "stewardship" is not a single clinical action but a
complex system property that emerges from the interaction of accurate data, empowered staff, and strong
leadership.

e The Lab as the "Brain'": The dramatic reduction in Time to Optimal Therapy (29 hours) proves that
the laboratory is the central intelligence unit of the hospital. Without rapid diagnostics, the stewardship
team is reacting to yesterday's news. The lab provides the signal.

e Nursing as the "Hands": The reduction in infection incidence (CLABSI, CAUTI) highlights the
indispensable role of nurses. Nurses control the physical "entry points" of infection (catheters, lines).
When nursing protocols are aligned with stewardship goals, the physical transmission of resistance is
blocked. Nurses provide the action.

e Administration as the "Spine'": The strong correlation between administrative governance and
AMR reduction implies that governance provides the structural integrity. It ensures the "Brain" is
funded and the "Hands" are staffed. Without the "rule of law" (governance), clinical protocols are
mere suggestions. Administration provides the authority.

The "Brain, Hands, and Spine” of Integrated Stewardship

The Laboratory
(The Brain)

Rapid Diagnostic Tests (RDTs)
Reduces Time to Optimal
Therapy by 29 hours
Provides the Signal

Administrative Governance
(The Spine)

Mechanism: Authority

& Sustainability

Enforcement of Protocols

Resource Allocation
Ensures Rule of Law

Nursing Management
(The Hands)

Mechanism: Action

& Gatekeeping

Sample Collection Accuracy
Catheter De-escalation
Blocks Physical Transmission

[CaN——
E 3
e
o
e
=
—

28% Reduction in Mortality

Figure 2: The "Brain, Hands, and Spine" of Integrated Stewardship.

Comparison with International and Local Research

These findings align with the broader international consensus on "One Health" and systems-based
healthcare. The observed reductions in carbapenem use mirror trends seen in nations with aggressive
national action plans, such as the UK and the Netherlands [30]. However, discrepancies exist regarding
sustainability. While the Beijing and UAE studies showed sustained success, the nurse-led study in India
showed a regression in compliance. This discrepancy likely points to the "Administrative Governance"
variable: in studies where executive leadership is strong (Beijing/UAE), gains are locked in. In studies
relying solely on nursing enthusiasm without systemic changes (India), burnout and regression occur. This
reinforces the hypothesis that all three pillars are necessary.
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Implications for Clinical Practice and Healthcare Policy
For healthcare leaders in (global acute care), the implications are actionable and urgent.

1. Investment Strategy: Hospitals must pivot from viewing the microbiology lab as a cost center to
viewing it as a patient safety engine. Investing in RDTs is not an expense; it is a cost-saving measure
that reduces length of stay.

2. Workforce Empowerment: Job descriptions for nurses must be updated to formally include
stewardship responsibilities. Nurses should be empowered to "stop the line" on unnecessary cultures
or antibiotic durations, protected by administrative policy.

3. Governance Accountability: AMR metrics must be elevated to the boardroom. Hospital executives
should be evaluated on their institution's AUD and HAI rates, ensuring that stewardship is a strategic
priority, not just a clinical nicety.

Strengths and Limitations

e Strengths: This review's primary strength is its holistic scope. By synthesizing lab, nursing, and
admin literature—fields that often ignore each other—it provides a more complete picture of hospital
reality. The inclusion of very recent data ensures the findings are relevant to the post-pandemic era.

e Limitations: The heterogeneity of the interventions makes a single pooled "effect size" impossible to
calculate for all outcomes. "Multidisciplinary" is a broad term, and the specific mix of team members
varied across studies. Additionally, cost-effectiveness data remains sparse, particularly for the
administrative components of the model.

Directions for Future Research
Future research must focus on the "implementation science" of these models.

e Digital Stewardship: As human resources remain scarce in LMICs, research should explore how Al
and automated surveillance can replicate the "multidisciplinary" effect. Can an algorithm replace the
audit function of a pharmacist?.

e Behavioral Economics: How can we "nudge" nurses and doctors to maintain compliance over
years, avoiding the fatigue seen in the India study?

e Economic Modeling: Robust ROI studies are needed to convince hospital CFOs that hiring a
stewardship nurse pays for itself in reduced antibiotic costs.

VII. Conclusion

This comprehensive systematic review demonstrates that Effective Multidisciplinary Antibiotic
Stewardship—defined by the seamless integration of Laboratory Antimicrobial Resistance Analysis,
Nursing Management Protocols, and Administrative Governance—is significantly more effective than
standard single-discipline care in managing Hospital-Acquired Infections. The integrated model yields
profound benefits: it reduces the acquisition of multidrug-resistant organisms by over 10%, cuts antibiotic
consumption by nearly 30%, and, most critically, reduces patient mortality by approximately 28%.

The evidence suggests that the "Standard of Care" conventional standard of care is no longer sufficient to
meet the challenge of modern antimicrobial resistance. The complexity of MDRO transmission demands a
response that is equally complex, coordinated, and inclusive. By elevating the laboratory to a strategic
partner, empowering nurses as frontline stewards, and anchoring these efforts in robust administrative
governance, healthcare systems can build a resilient defense against the rising tide of resistance. The
transition to this multidisciplinary model is not merely a clinical option; it is an ethical and operational
imperative for the future of global health.
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