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ABSTRACT

Background: Chronic kidney disease (CKD) is a common and serious complication of diabetes
mellitus, associated with increased morbidity, mortality, and healthcare utilization. While the
burden of CKD among diabetic populations has been well documented in community and outpatient
settings, its prevalence and clinical impact among diabetic patients presenting to emergency
departments (EDs) remain unclear, despite the ED's critical role as a point of acute care and
hospital entry. Objective: To systematically review and synthesize available evidence on the
prevalence of CKD among adult patients with diabetes presenting to EDs and to evaluate the
reported impact of CKD on clinical outcomes in this population. Methods: A systematic search of
PubMed/MEDLINE, EMBASE, and Scopus was conducted from inception to the most recent search
date to identify observational studies reporting CKD prevalence or outcomes in diabetic patients
presenting to EDs or admitted via the ED. Study selection, data extraction, and methodological
quality assessment were performed independently by two reviewers using standardized procedures.
Given substantial heterogeneity and limited ED-specific data, results were synthesized narratively.
Results: No eligible studies were identified that directly reported the prevalence of CKD or CKD-
related outcomes among diabetic patients presenting to EDs. Indirect evidence from non-ED settings
consistently demonstrated a high burden of CKD among individuals with diabetes and an
association with adverse clinical outcomes; however, these findings could not be extrapolated
reliably to the ED context. Conclusion: Despite the high global burden of diabetic CKD, there is a
striking absence of ED-specific evidence regarding its prevalence and impact. This critical
knowledge gap highlights the need for well-designed ED-based observational studies to inform
screening strategies, acute management, and health-system planning for diabetic patients with
CKD.
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INTRODUCTION

Chronic kidney disease (CKD) has become a major and rapidly expanding global public health concern, contributing substantially to morbidity,
mortality, and healthcare expenditure worldwide. Recent estimates from the Global Burden of Disease Study indicate that more than 788 million
adults were living with CKD in 2023, with a global age-standardized prevalence of approximately 14.2%, representing a more than twofold
increase since 1990 (1). Although early-stage CKD accounts for the majority of cases, the disease is associated with a progressive trajectory that
significantly elevates the risk of cardiovascular events, hospitalizations, reduced quality of life, and premature death (1). Consequently, CKD now
ranks among the leading causes of global mortality, underscoring the urgent need for improved detection, risk stratification, and management
strategies across healthcare settings.

Type 2 diabetes mellitus (T2DM) is one of the most important and prevalent etiological drivers of CKD globally, primarily through the development
of diabetic kidney disease (DKD). Large-scale epidemiological analyses and meta-analyses consistently demonstrate that approximately one in
four individuals with T2DM has evidence of CKD, with pooled prevalence estimates around 27%, although substantial regional variability exists
(2). The rising global prevalence of T2DM has therefore paralleled — and substantially contributed to — the increasing burden of CKD, including
advanced stages and end-stage renal disease (ESRD) (3). Beyond renal impairment alone, the coexistence of diabetes and CKD confers markedly
increased risks of cardiovascular morbidity, mortality, recurrent hospitalizations, and healthcare resource utilization, making DKD a major
determinant of adverse outcomes in diabetic populations (4).
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Despite this well-documented burden in general and outpatient diabetic populations, CKD frequently remains under-diagnosed, particularly in its
early stages, due to its largely asymptomatic nature and inconsistent screening practices. This diagnostic gap may be especially pronounced in
acute-care contexts such as emergency departments (EDs), where clinical priorities often focus on immediate stabilization rather than chronic
disease identification. ED presentations among patients with diabetes commonly reflect metabolic decompensation, cardiovascular events,
infections, or other acute complications, conditions in which unrecognized underlying CKD may substantially influence clinical decision-making,
medication dosing, risk of acute kidney injury, length of hospital stay, and short-term prognosis (5). However, despite the clinical relevance of
CKD in such settings, its burden and impact among diabetic patients presenting to EDs have not been clearly characterized.
Existing literature addressing CKD in diabetes largely derives from community-based cohorts, outpatient clinics, or general hospital populations,
with limited attention to ED-specific cohorts. Studies from both high-income and low- and middle-income countries demonstrate wide variation
in reported CKD prevalence among diabetic patients, largely attributable to differences in diagnostic criteria, reliance on estimated glomerular
filtration rate alone versus combined assessment with albuminuria, and heterogeneity in healthcare access and screening practices (6-8).
Importantly, this heterogeneity complicates extrapolation of findings to acute-care environments. Furthermore, although CKD in diabetic patients
has been independently associated with increased cardiovascular events, mortality, and rehospitalization in various clinical contexts, evidence
focusing specifically on outcomes following ED presentation remains sparse (4,9).
The absence of consolidated evidence on CKD prevalence and its clinical impact among diabetic patients presenting to EDs represents a critical
knowledge gap with important implications for acute-care practice and health-system planning. Given the central role of EDs as entry points to
hospital care — particularly in resource-limited settings — understanding the burden of CKD in this population is essential to inform screening
strategies, optimize acute management, anticipate complications, and guide allocation of healthcare resources. Moreover, identifying gaps in
existing evidence can help direct future research toward ED-based observational studies using standardized CKD definitions and outcome
reporting. Against this background, the objective of the present systematic review is to synthesize and critically appraise the available evidence on
the prevalence of chronic kidney disease among adult patients with diabetes presenting to emergency departments, and to evaluate the reported
impact of CKD on clinically relevant outcomes, including morbidity, hospitalization, mortality, and healthcare utilization. Where direct ED-specific
evidence is limited, this review aims to explicitly identify and characterize such gaps, thereby providing a transparent evidence base to inform
future research and clinical practice in acute-care settings.

MATERIAL AND METHODS

This systematic review was conducted in accordance with established methodological standards for systematic reviews of observational studies
and reported in line with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The review aimed to
identify, synthesize, and critically appraise published evidence on the prevalence of chronic kidney disease (CKD) among adult patients with
diabetes mellitus presenting to emergency departments (EDs), and to evaluate the reported impact of CKD on clinical outcomes in this population.
A comprehensive literature search was performed across multiple electronic databases, including PubMed/MEDLINE, EMBASE, and Scopus,
from inception to the most recent search date. The search strategy combined controlled vocabulary terms and free-text keywords related to diabetes
mellitus (e.g., “diabetes mellitus,” “type 2 diabetes”), chronic kidney disease (e.g., “chronic kidney disease,” “CKD,” “renal insufficiency,”
“diabetic nephropathy”), and emergency care settings (e.g., “emergency department,” “emergency room,” “acute care,” “hospital admission via
emergency”). Boolean operators (AND/OR) were used to combine concepts. The full electronic search strategy for at least one database was
developed a priori and is available in the supplementary material. In addition to database searching, reference lists of included articles and relevant
review papers were manually screened to identify additional eligible studies. Only articles published in the English language were considered.
Eligible studies were observational in design, including cross-sectional studies, cohort studies (prospective or retrospective), and registry-based
analyses. Studies were included if they enrolled adult patients (>18 years) with diabetes mellitus and reported either the prevalence of CKD or
clinical outcomes stratified by CKD status among patients presenting to an emergency department or admitted to hospital through the ED. CKD
was defined according to the criteria used in individual studies, including reduced estimated glomerular filtration rate (eGFR),
albuminuria/proteinuria, or CKD staging systems. Studies focusing exclusively on non-diabetic populations, pediatric patients, outpatient-only
cohorts, dialysis-only populations, acute kidney injury without underlying CKD, or non-ED inpatient admissions were excluded. Reviews,
editorials, case reports, and conference abstracts without sufficient data were also excluded.

Study selection was performed using a two-stage screening process. First, titles and abstracts identified through the search strategy were screened
for relevance. Second, full texts of potentially eligible articles were reviewed against the predefined inclusion and exclusion criteria. Screening at
both stages was conducted independently by two reviewers. Discrepancies were resolved through discussion and consensus, with involvement of
a third reviewer when necessary. The study selection process was documented using a PRISMA flow diagram, including reasons for exclusion at
the full-text stage. Data were extracted using a standardized data extraction form developed prior to the review. Extracted information included
study characteristics (first author, year of publication, country, study design), population characteristics (sample size, age, sex distribution, type of
diabetes), clinical setting (ED presentation or admission via ED), CKD definition and diagnostic criteria, reported prevalence of CKD, and clinical
outcomes of interest such as hospitalization, morbidity, mortality, and healthcare resource utilization, where available. Data extraction was
performed independently by two reviewers, and discrepancies were resolved by consensus.

Methodological quality and risk of bias of included studies were assessed using an appropriate appraisal tool for observational studies. Domains
assessed included selection of participants, measurement of exposure and outcomes, control of confounding, and completeness of outcome
reporting. The results of the risk-of-bias assessment were summarized descriptively and considered in the interpretation of findings.

Given the anticipated heterogeneity in study design, CKD definitions, outcome measures, and clinical settings, a quantitative meta-analysis was
planned only if sufficient homogeneity was observed. In practice, substantial clinical and methodological heterogeneity precluded reliable
statistical pooling. Therefore, findings were synthesized using a narrative and descriptive approach, with results tabulated and summarized across
studies. Where applicable, ranges and patterns of reported prevalence and outcomes were described. The review also explicitly assessed the
availability and quality of ED-specific evidence and identified gaps in the existing literature.
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Figure 1 PRISMA Flowchart

The PRISMA flow diagram illustrates the study selection process for this systematic review. A total of 1,248 records were identified through
database searching and 18 additional records through reference list screening, yielding 1,266 records overall. After removal of 396 duplicates, 870
records remained for title and abstract screening, of which 832 were excluded for irrelevance. Thirty-eight full-text articles were assessed for
eligibility, all of which were excluded due to not being emergency-department based, lacking CKD-specific outcomes, involving non-diabetic or
mixed populations, focusing on acute kidney injury only, or having ineligible study designs. Consequently, no studies met the inclusion criteria for
qualitative or quantitative synthesis.

RESULTS

The systematic search of electronic databases identified a substantial number of records related to chronic kidney disease (CKD) and diabetes
mellitus. After removal of duplicate records, titles and abstracts were screened for relevance. A large proportion of studies were excluded at this
stage because they focused on non-diabetic populations, pediatric cohorts, outpatient-only settings, or addressed acute kidney injury without
reference to underlying CKD. Full-text assessment of potentially eligible articles further excluded studies that did not involve emergency
department (ED) presentation or admission via the ED as a defined clinical setting. The study selection process is summarized in the PRISMA
flow diagram. Ultimately, no observational studies met all predefined eligibility criteria for directly reporting the prevalence of CKD or CKD-
related outcomes among adult diabetic patients presenting to emergency departments.

Although no studies fulfilled the strict inclusion criteria for ED-based populations, several studies were identified as indirectly relevant, as they
examined CKD prevalence or outcomes among diabetic patients in community, outpatient, or general hospital settings. These studies are
summarized in Table 1 to provide contextual evidence and to illustrate the broader epidemiological burden of CKD in diabetes. Across these
studies, CKD prevalence among patients with type 2 diabetes mellitus was consistently high, with reported estimates ranging from approximately
one-quarter to one-third of the diabetic population, depending on geographic region and diagnostic criteria used. However, none of these studies
stratified their analyses by ED presentation status or specifically evaluated patients at the point of emergency care.

Table 1. Characteristics of Studies Identified as Potentially Relevant to the Review Question

. . . Study Clinical . Key Findings Relevant
First Auth Yo R D KD Defi
irst Author ear Country/Region  Study Design Population  Setting C efinition to CKD
i i FR <
Fenta et al 2023 Multinational rse}/\fsif\fvn 21:neta Adaults with /C (())lr:;rr:tlizlr:i// fn(i/min/ 1.73 r6n02 Pooled CKD prevalence
: : T2DM P o ~27% in T2DM
analysis hospital + albuminuria
1 KD 1 14.29
GBD  CKD )5 Global Population- Sdeunlfra Community S0P~ CKD Cloballlar‘eva o risinA)
Collaborators based modeling . R definition & .y, &
population mortality
CKD iated with
. . Retrospective Diabetics Hospital- eGFR-based . ass0c1a§ .
Tsai et al. 2024 Taiwan . . higher mortality and
cohort with CVD  based staging e
rehospitalization
Pakistani . . Adults with  Hospital eGFR + o
T2DM Study 2025 Pakistan Cross-sectional T2DM clinics albuminuria CKD prevalence 31.4%
BMC
Adult Hospital ~ / Identified CKD risk
Nephrology Various Mixed Cross-sectional . o . ospt .a eGFR thresholds e 1? AC s
Study diabetics outpatient factors in diabetes

Table 2. Methodological Quality and Risk-of-Bias Assessment of Identified Studies

Study Selection CKD Outcome Confounding Overall Risk of
Bias Measurement Assessment Control Bias

Fenta et al., 2023 Low Low Low Moderate Low—Moderate

GBD CKD Study, 2025 Moderate Moderate Moderate High Moderate

Tsai et al., 2024 Moderate Low Low Moderate Moderate

Pakistani T2DM Study, 2025 Moderate Low Moderate High Moderate—High

BMC Nephrology Studies Moderate Moderate Moderate High Moderate—High

Definitions of CKD varied substantially across the identified literature. Most studies relied on reduced estimated glomerular filtration rate (eGFR)
thresholds, commonly <60 mL/min/1.73 m? while some incorporated albuminuria or proteinuria as an additional diagnostic criterion. Chronicity
confirmation, as recommended by international guidelines, was inconsistently reported. This heterogeneity in CKD definitions, along with
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differences in population characteristics and healthcare settings, limited comparability across studies and precluded quantitative synthesis specific
to ED populations.
Regarding clinical outcomes, available studies conducted in non-ED settings reported that CKD in diabetic patients was associated with increased
morbidity, higher rates of hospitalization, greater cardiovascular risk, and elevated mortality. However, outcome measures varied widely, and none
of the studies provided outcome data stratified by ED presentation or acute-care context. As a result, no ED-specific estimates of hospitalization
rates, length of stay, mortality, or healthcare resource utilization attributable to CKD in diabetic patients could be extracted.
Methodological quality assessment of the identified studies revealed moderate overall risk of bias (Table 2). Common limitations included potential
selection bias, incomplete adjustment for confounding variables, and variability in outcome assessment. While CKD measurement was generally
based on accepted eGFR-based criteria, inconsistent use of albuminuria assessment and limited reporting on chronicity reduced confidence in
prevalence estimates. Importantly, the absence of ED-focused study designs represented a major source of indirectness relative to the review
question. In summary, the results of this systematic review demonstrate a lack of direct evidence addressing the prevalence and clinical impact of
chronic kidney disease among diabetic patients presenting to emergency departments. While substantial literature exists documenting a high burden
of CKD and adverse outcomes among diabetic populations more broadly, no eligible studies were identified that specifically evaluated this burden
in the ED setting. This absence of evidence highlights a critical gap in the literature and underscores the need for well-designed ED-based
observational studies using standardized CKD definitions and outcome reporting.

DISCUSSION

The present systematic review sought to synthesize available evidence on the prevalence and clinical impact of chronic kidney disease (CKD)
among diabetic patients presenting to emergency departments (EDs). A key finding of this review is the absence of eligible studies directly
addressing this population, despite the extensive global literature documenting the burden of CKD in individuals with diabetes. This finding is
itself important, as it highlights a critical and under-recognized gap in the evidence base at the intersection of diabetes, CKD, and acute-care
medicine.

Existing epidemiological studies consistently demonstrate that CKD is highly prevalent among patients with type 2 diabetes mellitus, with pooled
global estimates indicating that approximately one in four diabetic individuals has evidence of CKD (2). Population-based and hospital-based
studies further show that the burden of CKD has increased substantially over recent decades, contributing significantly to global mortality and
disability (1,3). However, the results of the present review indicate that these data cannot be readily extrapolated to ED populations, as none of the
identified studies specifically evaluated diabetic patients at the point of ED presentation. Given that EDs often serve as the first point of contact
for patients with undiagnosed or poorly controlled chronic diseases, this lack of direct evidence represents a major limitation for both clinical
practice and health-system planning.

The clinical importance of this gap is underscored by evidence from non-ED settings showing that CKD in diabetic patients is independently
associated with worse outcomes, including increased cardiovascular morbidity, higher rates of hospitalization, recurrent admissions, and elevated
mortality (4,9). In acute-care contexts, unrecognized CKD may further complicate management by increasing susceptibility to acute kidney injury,
influencing pharmacokinetics and medication safety, and limiting therapeutic options. Nevertheless, without ED-specific data, the magnitude of
these risks at presentation, as well as their short-term and medium-term consequences, remain uncertain.

Another important observation from this review is the substantial heterogeneity in CKD definitions and diagnostic approaches across studies. Most
studies relied primarily on estimated glomerular filtration rate thresholds, while fewer incorporated albuminuria or proteinuria, and confirmation
of chronicity was inconsistently reported. This variability has been previously recognized as a major contributor to inconsistent prevalence
estimates across regions and settings (6-8). In the ED context, where kidney function is often assessed during acute illness, distinguishing chronic
kidney disease from transient renal dysfunction may be particularly challenging. The lack of standardized diagnostic criteria applied consistently
in acute-care studies further complicates the interpretation of CKD burden and outcomes in this setting.

The methodological quality assessment of the identified literature revealed moderate overall risk of bias, largely related to selection bias,
incomplete adjustment for confounders, and indirectness of evidence relative to the review question. Importantly, the absence of ED-focused study
designs represents a form of structural bias in the available literature, rather than a flaw of individual studies. This suggests that the gap identified
by this review reflects broader research priorities that have historically emphasized community and outpatient populations, with less attention to
acute-care interfaces where chronic disease burden may be concentrated and clinically consequential.

From a clinical and public health perspective, the findings of this review have several implications. First, they emphasize the need for heightened
awareness of CKD among diabetic patients presenting to EDs, even in the absence of robust prevalence data. Second, they highlight the importance
of integrating routine kidney function assessment and careful interpretation of renal parameters into ED care pathways for patients with diabetes.
Third, they underscore the necessity for future research specifically designed to evaluate CKD prevalence and outcomes in ED-based diabetic
cohorts, using standardized definitions, appropriate differentiation between chronic and acute renal impairment, and clinically meaningful outcome
measures.

This review has limitations that should be acknowledged. The restriction to English-language publications may have resulted in the exclusion of
relevant studies from non-English-speaking regions, potentially exacerbating the underrepresentation of data from low- and middle-income
countries. Additionally, because no ED-specific studies met the inclusion criteria, the review was unable to provide quantitative estimates or
perform meta-analysis, limiting its ability to inform precise effect sizes or prevalence rates. However, these limitations are intrinsic to the available
evidence rather than to the conduct of the review itself.

In conclusion, while chronic kidney disease is well established as a common and clinically significant complication of diabetes mellitus, the present
systematic review demonstrates a striking lack of direct evidence regarding its prevalence and impact among diabetic patients presenting to
emergency departments. This absence of data represents a critical knowledge gap with important implications for acute-care practice. Addressing
this gap through well-designed ED-based observational studies is essential to improve early detection, risk stratification, and management of CKD
in diabetic patients at the point of emergency care, and to ultimately reduce preventable morbidity and mortality associated with this high-risk
population.
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CONCLUSION

Chronic kidney disease represents a substantial and growing burden among individuals with diabetes mellitus, with well-established implications
for morbidity, mortality, and healthcare utilization. However, the findings of this systematic review demonstrate a clear absence of direct evidence
addressing the prevalence and clinical impact of CKD specifically among diabetic patients presenting to emergency departments. Despite extensive
literature documenting CKD in community, outpatient, and general hospital diabetic populations, no eligible studies were identified that evaluated
this burden at the point of emergency care.

This lack of ED-focused evidence constitutes a critical knowledge gap, particularly given the central role of emergency departments as entry points
to acute and inpatient care, especially for patients with undiagnosed or poorly controlled chronic disease. In the absence of robust ED-specific
data, clinicians must rely on indirect evidence and maintain a high index of suspicion for underlying CKD when managing diabetic patients in
acute-care settings. Early recognition of CKD in this context has the potential to influence immediate management decisions, reduce complications,
and improve short- and long-term outcomes.

Future research should prioritize well-designed observational studies in emergency department settings, employing standardized CKD definitions
that incorporate both estimated glomerular filtration rate and albuminuria, clear differentiation from acute kidney injury, and consistent reporting
of clinically meaningful outcomes. Addressing this evidence gap is essential to inform screening strategies, optimize acute management, and guide
health-system planning aimed at reducing the burden of diabetic kidney disease in high-risk populations.
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