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ABSTRACT

Background. Timely diagnosis and treatment of stage 3 chronic kidney disease (CKD) can prevent further loss of kidney
function and progression to kidney failure. However, contemporary data on the global prevalence of undiagnosed stage 3
CKD are scarce. REVEAL-CKD is a multinational, multifocal and observational study aiming to provide insights into
undiagnosed stage 3 CKD in a large population.

Methods. Patients (aged >18 years) with data in selected secondary databases from 11 countries will be included if they
have at least two estimated glomerular filtration rate (eGFR) measurements from 2015 onwards that are >30 and

<60 mL/min/1.73 m?, recorded >90 and <730 days apart. Undiagnosed cases are those without an International
Classification of Diseases 9/10 diagnosis code for CKD (any stage) any time before and up to 6 months after the second
qualifying eGFR measurement. Time to diagnosis will be assessed using a Kaplan-Meier approach; patient
characteristics associated with undiagnosed CKD will be assessed using adjusted logistical regression analyses.

Results. REVEAL-CKD will assess the point prevalence of undiagnosed stage 3 CKD and time to CKD diagnosis in initially
undiagnosed cases overall and in individual countries. Trends in undiagnosed CKD prevalence by calendar year will be
assessed. Patient characteristics, healthcare resource utilization, adverse clinical outcomes, and CKD management and
monitoring practices in patients with versus without a CKD diagnosis will be compared.

Conclusions. REVEAL-CKD will increase awareness of the global clinical and economic burden of undiagnosed stage 3
CKD and provide valuable insights to inform clinical practice and policy changes.
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GRAPHICAL ABSTRACT

Investigating the global prevalence and consequences of

Clinical
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Journal

undiagnosed stage 3 chronic kidney disease: methods and
rationale for the REVEAL-CKD study

Timely diagnosis and treatment of stage 3 CKD can prevent further loss of kidney function and progression to kidney failure.
However, contemporary data on the global prevalence of undiagnosed stage 3 CKD are scarce. REVEAL-CKD is a
multinational, observational study aiming to provide insights into undiagnosed stage 3 CKD in a large population.
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burden of undiagnosed stage 3 CKD and provide valuable insights to inform clinical
practice and policy changes.
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INTRODUCTION

Chronic kidney disease (CKD) is a well-established global public
health concern [1]. It can have a significant impact on patients,
attributable to direct mortality and morbidity, as well as elevated
risk of cardiovascular diseases [2]. The Global Burden of Disease
study showed that, between 1990 and 2016, the global prevalence
of CKD increased by approximately one-third, from 2804 per
100 000 persons to 3733 per 100 000 persons [3]. Country-specific
microsimulations also project that the overall prevalence of CKD
and renal replacement therapy will continue to increase from
2021 to 2026 [4]. This rising prevalence is related to aging popu-
lations, increased prevalence of CKD-associated risk factors in-
cluding type 2 diabetes (T2D) and hypertension, and improved
detection [5].

Early detection and management of CKD is crucial for de-
laying disease progression, because early stage CKD is primar-
ily asymptomatic [6]. The initial diagnosis often occurs dur-
ing advanced, symptomatic disease stages (stage G4/G5), when
there are fewer opportunities to delay progression and pre-
vent complications [7]. In the 2019 Kidney Disease: Improving
Global Outcomes (KDIGO) conference entitled ‘Early Identifi-
cation and Intervention in CKD’, patient representatives, pa-
tient advocates and healthcare professionals agreed that CKD
screening and treatment should be implemented in a timely
fashion, particularly in high-risk persons [8]. Recommended
management to delay CKD progression includes lifestyle

modifications and pharmacological treatment with renin-
angiotensin-aldosterone system inhibitors [9]. More recently,
renoprotective effects of sodium-glucose cotransporter-2 (SGLT-
2) inhibitors have been demonstrated. The renal benefits of da-
pagliflozin were initially seen in patients with predominantly
preserved renal function [10] and have since been shown in
patients with CKD. The phase 3 Dapagliflozin and Prevention
of Adverse Outcomes in Chronic Kidney Disease (DAPA-CKD)
trial showed that in patients with CKD, with or without T2D,
the addition of dapagliflozin to standard of care was associ-
ated with a significantly lower risk than placebo of a compos-
ite of a sustained decline in estimated glomerular filtration rate
(eGFR) of >50%, end-stage kidney disease, or death from re-
nal or cardiovascular causes, as well as a lower risk of death
from cardiovascular causes or hospitalization for heart failure
[11]. Renoprotective effects of other SGLT2 inhibitors such as
canagliflozin have also been demonstrated, but only in those
with CKD concomitant with T2D [12], and a trial to evaluate
the renoprotective effects of empagliflozin in CKD is ongoing
[13].

Without appropriate and timely management, CKD can
progress to end-stage kidney disease. The management of
this advanced disease is very costly, in terms of both direct
healthcare-related costs and the indirect losses in productivity
for patients and their caregivers [14]. For example, in the USA,
Medicare spending for those with CKD and/or end-stage kidney
disease was estimated to be more than US $114 billion in 2016
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FIGURE 1: Countries included in REVEAL-CKD by study phase.

[15]. The burden of disease for patients with end-stage kidney
disease can be substantial, and many patients die before initiat-
ing renal replacement therapy [16]. This is due, in part, to the el-
evated risk of all-cause and cardiovascular mortality associated
with CKD [17].

Previous studies have demonstrated potential gaps in
guideline-recommended treatment and monitoring of CKD
[18-20]. In addition, low diagnosis rates of early stage CKD have
been reported in Italy [21], Sweden [20], the UK [22] and the USA
[19, 23-26], and in patients with specific CKD aetiologies (e.g.
diabetic kidney disease) [25, 27]. However, diagnosis rates in
other countries and general populations are not available.
Information on demographic and clinical factors associated
with undiagnosed stage 3 CKD is also lacking.

REVEAL-CKD (NCT04847531) is a multinational, multifocal
and observational study designed to fill this knowledge gap.
The overall aim of the REVEAL-CKD study is to quantify the
prevalence of, and factors associated with, undiagnosed stage 3
CKD in large populations across several countries.

MATERIALS AND METHODS
Study design

REVEAL-CKD is a multinational observational study using sec-
ondary data. Existing electronic medical record and healthcare
claim databases will be used to extract data collected during rou-
tine clinical practice.

Study objectives

The primary objectives of REVEAL-CKD are to describe the point
prevalence of undiagnosed stage 3 CKD and the time to CKD di-
agnosis in patients with undiagnosed CKD at the point of inclu-
sion in the study.

Secondary objectives are to assess trends in the prevalence
of undiagnosed stage 3 CKD by calendar year, to describe patient
characteristics at the point of inclusion among those with diag-
nosed and undiagnosed stage 3 CKD, and to assess CKD man-
agement and monitoring practices in patients with undiagnosed
versus diagnosed CKD.

Exploratory objectives include describing the risk of selected
adverse clinical outcomes (all-cause mortality, end-stage kid-
ney disease and major adverse cardiovascular events), health-
care resource utilization (HCRU) and associated healthcare costs
among those with diagnosed versus undiagnosed CKD, as well as
determining associations between the timing of CKD diagnosis
and the risk of these adverse outcomes and HCRU. Additionally,
the study will explore the prevalence of undiagnosed CKD, risk
of adverse clinical outcomes, and HCRU and associated costs in
patients with undiagnosed and diagnosed CKD in a cohort sim-
ilar to those enrolled in the DAPA-CKD clinical trial [11].

Participating countries and data sources

REVEAL-CKD is being conducted in 11 countries (Australia,
Brazil, Canada, China (to be confirmed), France, Germany,
Italy, Japan, Spain, the UK and the USA) in three phases
(Figure 1), using data from contemporary country-specific
databases (Supplementary data, Table S1), which meet the fol-
lowing criteria:

(i) total data availability spanning at least two calendar
years;

(ii) recorded laboratory measurements of eGFR and availabil-
ity of International Classification of Diseases (ICD) 9/10 di-
agnosis codes or other variables to determine the level of
physician-diagnosed CKD;

(iii) claims data or records of primary care and/or outpa-
tient consultations to capture CKD diagnosis using relevant
coding.
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Inclusion criteria

 >2 consecutive eGFR laboratory measurements recorded in 2015 or later, with values >30 and <60 mL/min/1.73 m? (stage 3a/3b CKD
using the CKD-EPI [28] (preferred) or MDRD [29] equation) that are >90 and <730 days apart

¢ >12 months of continuous presence in the database before the first qualifying eGFR measurement (look-back period)

e Aged >18 years at the index date (defined as the date of the second qualifying laboratory eGFR measurement indicative of stage 3a/3b

CKD)

Exclusion criteria
e Solid organ transplant recorded before the index date

¢ Any evidence of advanced CKD (stages 4, 5 and end-stage renal disease) based on CKD diagnosis codes or renal replacement therapy

before the index date

Second
First qualifying eGFR
Observation qualifying eGFR  measurement
start date measurement (index date)

>12-month
look-back period
|

Observation
end date

Time to CKD diagnosis

A4

%

Two consecutive eGFR
measurements between
230 and <60 mL/min/1.73 m?
that are >90 and <730 days apart

post-index date

||
Time window to assess
diagnosis of CKD based
on diagnostic code
(baseline period)

T
Time window to assess
adverse clinical outcomes,
HCRU and cost
(analysis period)

¥ = recorded ICD-9/10 chronic kidney disease (CKD) diagnosis code before the second qualifying estimated glomerular filtration rate (eGFR)

measurement (considered a diagnosed case)

% = recorded ICD-9/10 CKD diagnosis code <6 months after the index date (considered a diagnosed case)
3 = recorded ICD-9/10 CKD diagnosis code >6 months after the index date (considered an undiagnosed case)

FIGURE 2: Study timeline. HCRU, healthcare resource utilization.

Study population

Inclusion and exclusion criteria to define eligible patients are
shown in Table 1 [28, 29].

Figure 2 shows the study timeline for patients who are el-
igible for inclusion. The time window to assess undiagnosed
cases of CKD (baseline period) spans from >12 months before
the first qualifying eGFR measurement (look-back period) to
6 months after the second qualifying eGFR measurement (the
index date). The analysis period for assessing HCRU, costs and
adverse clinical outcomes associated with undiagnosed ver-
sus diagnosed CKD begins 6 months after the second qual-
ifying eGFR measurement and continues until the end of
available data coverage, which may be unique to each data
source.

Statistical analysis plan

General considerations. REVEAL-CKD is primarily a descrip-
tive study. All analyses will be conducted separately for
each included database; however, for countries with multiple

databases, the per-database estimates of the prevalence of un-
diagnosed CKD may be pooled together in a weighted fashion
to provide a single point estimate. The level of missing variables
will be assessed. The potential impact of missing data on the
outcomes will be investigated, and concerns for bias resulting
from missing data will be addressed (e.g. via sensitivity analyses)
as appropriate.

The prevalence of undiagnosed stage 3 CKD may be assessed
in relevant subgroups that contain at least 20 patients, based
on demographic and clinical characteristics. Subgroups exam-
ined as part of the study analysis will include age, sex, ethnic-
ity and/or race, health insurance status and the healthcare set-
ting in which eGFR was measured (inpatient versus outpatient).
Additional subgroups based on comorbidities at the study in-
dex date include patients with T2D, heart failure, T2D with
concomitant heart failure, anaemia, established cardiovascu-
lar disease and/or hypertension. Patients will also be divided
into subgroups for analyses based on the aetiology of their
CKD (glomerulonephritis, hypertensive kidney failure, diabetic
nephropathy, acute kidney injury or unspecified kidney disease),
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Table 2. Patient characteristics and comorbidities at their index date

Demographic variables
e Age (in years) at the index date
e Sex
¢ Race/ethnicity (where possible)
¢ Insurance coverage
* Socioeconomic status (where possible)
e Family history of CKD
¢ Smoking status

Physiological/laboratory values
¢ Height

Weight

¢ Body mass index?

Haemoglobin

Haematocrit

eGFRP

Serum albumin

Serum bicarbonate

Serum calcium

Serum potassium

Serum uric acid

UACR

e Albuminuria

Total cholesterol

¢ LDL cholesterol

e HDL cholesterol

Triglycerides

Medications
Cardiovascular

¢ ACE inhibitors

e ARBs
Aldosterone receptor antagonists
Angiotensin receptor-neprilysin inhibitors
Loop diuretics
Beta blockers
Thiazide diuretics
Calcium channel blockers
Alpha blockers
Lipid-lowering drugs
Antithrombotic/antiplatelet agents
Anticoagulants

Glucose-lowering

¢ Metformin

¢ Sulphonylureas
Dipeptidyl-peptidase 4 inhibitors
SGLT2 inhibitors
Other oral glucose-lowering drugs
Glucagon-like peptide-1 receptor agonists
Insulin

Medical history/comorbidities
e Number of clinic visits <12 months prior to index date
Atherosclerotic cardiovascular disease®
Atrial fibrillation
Heart failure
Peripheral arterial disease
Type 1 and type 2 diabetes
Hypertension
Glomerulonephritis
Hyperkalaemia
Hypertensive kidney failure
Diabetic nephropathy
Acute kidney injury
Gout
Polycystic kidney disease
Lupus
COVID-19 infection

°

2Calculated as kg/m?, where kg is weight and m is height in meters.
bCalculated as mL/min/1.73 m? using the CKD-EPI equation (preferred) or MDRD
equation.

¢Includes myocardial infarction, stable and unstable angina, coronary revascu-
larization and ischaemic or haemorrhagic stroke.

COVID-19, coronavirus disease 2019; HDL, high-density lipoprotein; LDL, low-
density lipoprotein.

CKD stage and urinary albumin-to-creatinine ratio (UACR). De-
pending on feasibility, a subgroup analysis of patients with undi-
agnosed CKD prescribed angiotensin-converting enzyme (ACE)
inhibitors or angiotensin II receptor blockers (ARBs) will also be
performed.

Analyses will also be conducted in a sub-population of pa-
tients similar to those enrolled in the phase 3 DAPA-CKD clinical
trial [11]. Analysis of this patient population will provide insights
into the number of patients with undiagnosed CKD who could
benefit from dapagliflozin. Differential inclusion and exclusion
criteria for this analysis are shown in Supplementary data,
Table S2.

Primary objectives. Undiagnosed cases are defined as those
with two consecutive eGFR measurements indicating stage
3a/3b CKD with no corresponding ICD-9/10 diagnosis code for
CKD (any stage, Supplementary data, Table S3) at any time
during the >12-month period before the first qualifying eGFR
measurement and <6 months after the index date (date of
second qualifying eGFR measurement). The 6-month grace
period after the second qualifying eGFR measurement will
allow time for physicians to record a diagnosis of CKD after
measurements have been taken. Included patients with at
least one documented diagnosis code for CKD during this
period are considered as having diagnosed stage 3 CKD. For the
calculation of eGFR from serum creatinine measurements, the
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI)
equation [28] will be preferred over the Modification of Diet
in Renal Disease (MDRD) equation [29], as per current KDIGO
guidelines [7].

In each database, the estimated prevalence of undiagnosed
stage 3a/3b CKD will be calculated based on all patients who
fulfill the criteria for undiagnosed stage 3a/3b CKD as described
above, divided by all individuals meeting the inclusion criteria
for the study. The binomial distribution will be used to calculate
95% confidence intervals (CIs) around prevalence.

To evaluate the robustness of the above primary definition
for undiagnosed stage 3 CKD, two sensitivity analyses will be
conducted. The first sensitivity analysis will include only ICD-
9/10 diagnosis codes for stage 3a/3b CKD or higher. The sec-
ond sensitivity analysis will include ICD-9/10 diagnosis codes for
CKD based on a broader definition described by Winkelmayer
et al. [30] (Supplementary data, Table S4). Additionally, to as-
sess the suitability of defining CKD diagnosis state using ICD-
9/10 diagnosis codes, the proportion of patients receiving treat-
ment for CKD (ACE inhibitors or ARBs) within 12 months after
the index date in the diagnosed and undiagnosed groups will be
investigated.

To assess time to CKD diagnosis, patients will be followed
from their index date to the earliest follow-up end date due to
death or transfer out of the database, end of data coverage pe-
riod or CKD diagnosis (Figure 2). The median time to CKD diag-
nosis for patients undiagnosed at their index date will be cal-
culated overall and by patient characteristics and comorbidities
using the Kaplan-Meier method. Patients who did not receive a
CKD diagnosis will be censored at the last day of follow-up. Pa-
tient clinical and demographic characteristics associated with
a delayed CKD diagnosis will be assessed using Cox regression
analysis.

Secondary objectives. Trends in the prevalence of undiagnosed
CKD over time will be examined by calculating the prevalence
during each calendar year of available data. Patients with a sec-
ond qualifying eGFR measurement for stage 3 CKD during a
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Table 3. Quality indicators for CKD management and monitoring practices

1. Detection and recognition of CKD

e Patients receiving a UACR test within the first 6 months of the follow-up period, beginning 6 months after the study index date

N

. Monitoring of kidney function and complications

* Patients receiving the following tests within the first 18 months of follow-up

o Serum creatinine (as outpatients)

o UACR (as outpatients) and albuminuria
o Serum calcium

o Serum phosphate

o Serum albumin

o Serum bicarbonate

o Serum potassium

o Serum haemoglobin

w

. Use of recommended medication
e Statin prescription within the first 12 months of follow-up

¢ ACE inhibitor and/or ARB prescription within the first 12 months of follow-up
e SGLT2 inhibitor prescription at any time during follow-up in patients with T2D

e Influenza vaccination at any time during follow-up

4. Kidney function monitoring after initiation of ACE inhibitors or ARBs

 Serum creatinine measurement 7-30 days after initial ACE inhibitor or ARB prescription

v

. Management of BP
¢ BP measurement(s) at any time during follow-up?

e At least one BP measurement within the first 6 months of follow-up

¢ BP measurement <140/90 mmHg? within the first 12 and 24 months of follow-up
¢ BP measurement <130/80 mmHg®? in patients with evidence of albuminuria and/or diabetes within the first 12 and 24 months of follow-up

6. Monitoring of glycaemic control in patients with T2D
e HbA test within the first 12 and 24 months of follow-up

aTaken using in-office sphygmomanometers as part of routine ambulatory clinical practice.

BP, blood pressure; HbA;, glycated haemoglobin.

given calendar year will contribute data toward the calculation
of prevalence for that year.

Patient characteristics at their index date, including demo-
graphic data, available physiological/laboratory values and med-
ical history (Table 2), will be summarized overall and in patients
with diagnosed and undiagnosed CKD, and compared using
descriptive statistics and absolute standardized differences. Pa-
tient characteristics associated with undiagnosed CKD will be
assessed using a logistic regression model, adjusted for covari-
ates. Parameter estimates, odds ratios, 95% Cls and P-values will
be reported.

To assess the management and monitoring of CKD in pa-
tients with undiagnosed versus diagnosed CKD, information on
whether or not key quality indicators are met will be extracted
from six domains (Table 3), adapted from previously published
data and guidelines as defined by Bello et al. [18, 31, 32]. For these
quality indicators, the start of the follow-up period will be de-
fined as 6 months after the study index date, to allow for any
potential delay in recording of ICD-9/10 codes. The proportion of
patients with undiagnosed and diagnosed CKD achieving each of
these quality indicators will be calculated. Each quality indica-
tor will be calculated both for all patients and for the subgroup
of patients with complete follow-up data during the specified
interval over which the quality measure is to be assessed.

Exploratory objectives. The incidence of selected adverse clini-
cal outcomes, outlined in Supplementary data, Table S5, will be
assessed during the follow-up period starting 6 months post-
index date in patients with diagnosed and undiagnosed CKD. If
possible, the risk of adverse outcomes between the two groups

will be compared in terms of hazard ratios using Cox regression
analysis adjusted for baseline covariates.

To assess associations between the timing of CKD diagnosis
and the incidence of the above adverse clinical outcomes, ini-
tially undiagnosed cases will be stratified based on time to CKD
diagnosis, and the incidence of adverse clinical outcomes will be
summarized by time stratum; those with no CKD diagnosis at
any point during follow-up will be considered as a separate cat-
egory. Cox regression models adjusted for potential confounders
will be used to assess associations between time to CKD diagno-
sis and incidence of adverse clinical outcomes.

Where data are available, HCRU and costs will be examined
by CKD diagnosis status (Supplementary data, Table S6). Descrip-
tive analyses for annualized and cumulative HCRU and costs
will be performed for the diagnosed and undiagnosed groups.
Subgroup analyses will also be conducted for comorbidities and
CKD-associated complications, including myocardial infarction,
stroke, hospitalization for heart failure, hospitalization for un-
stable angina and acute kidney injury. HCRU and/or healthcare
costs will be assessed in the first year, subsequent years and
then cumulatively. Costs associated with HCRU will also be as-
sessed per country for outcomes that are substantially more
prevalent in undiagnosed versus diagnosed CKD populations.

Sample size. If the prevalence of undiagnosed CKD is between
60 and 80%, a sample size of 1000 patients will be sufficient to
estimate the prevalence with a margin of error of +3% in the 95%
CI per database/country. In total across all study phases 1 and 2
countries, data are expected to be collected from approximately
one million patients.
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DISCUSSION

Previous studies examining the prevalence of undiagnosed stage
3 CKD [19, 22-27, 30] have been limited to single countries or
databases, were unable to explore and compare multiple pa-
tient subgroups (e.g. comorbidities), lacked a strict definition for
undiagnosed CKD or were not designed to capture differences
in outcomes between diagnosed and undiagnosed patient pop-
ulations. Using a consistent, strict definition for undiagnosed
CKD based on the internationally recognized KDIGO guidelines
[7], REVEAL-CKD will be the first study to assess the preva-
lence of undiagnosed stage 3 CKD overall and in different pa-
tient subgroups by comorbidities such as T2D, heart failure and
hypertension.

The study is designed to generate sufficient data to investi-
gate a wide range of variables, such as highlighting factors asso-
ciated with undiagnosed stage 3 CKD and quantifying the eco-
nomic and health-related burden of delayed CKD diagnosis. A
contemporary estimate of the prevalence of undiagnosed CKD
will be useful to assess the impact of interventions aimed at im-
proving early stage CKD diagnosis, such as the recently launched
‘Are You the 33%?’ initiative [33]. REVEAL-CKD will also provide
valuable insights to inform the development of workable screen-
ing programmes and solutions for the management of patients
with stage 3 CKD, particularly in primary care where such pa-
tients are most likely to be first seen and treated. For example,
routine collection of UACR data in clinical practice would allow
for UACR monitoring, which is important because evidence sug-
gests that even very low levels of albuminuria correlate strongly
with increased risk of cardiovascular disease [34-36].

Late-stage CKD has a large impact on patient health-related
quality of life [2] and is associated with substantial healthcare
costs [14]. As such, insights into the global prevalence of undi-
agnosed CKD will better characterize the need for monitoring
and management of CKD at an early stage, at which progres-
sion and development of complications can be delayed. Data
from REVEAL-CKD will also help to inform decisions for screen-
ing programmes by identifying important demographic and clin-
ical predictors of undiagnosed stage 3 CKD. This can help to
guide predictive models that inform patients or populations
where screening programmes can be targeted. The study will
also provide a solid evidence base to highlight potential health
inequities in the countries examined and inform policy change
to minimize such inequities. Additionally, REVEAL-CKD will gen-
erate evidence on how key quality indicators for the manage-
ment of CKD are being met in the countries examined, poten-
tially identifying opportunities for improvement.

Strengths and limitations

The primary strengths of REVEAL-CKD are the multinational na-
ture of the study, the strict definition of undiagnosed CKD based
on internationally recognized guidelines and the use of sec-
ondary databases with comprehensive patient medical records
to capture a wide range of variables. The study will provide in-
sights into the prevalence of undiagnosed CKD in multiple sub-
groups including stratifications by age and prior comorbidities
such as T2D, heart failure and hypertension. In exploring these
subgroups, REVEAL-CKD will generate information on the pre-
dictors of undiagnosed CKD, offering valuable insights to inform
potential changes to current clinical practice. REVEAL-CKD will
use large, retrospective databases to provide a comprehensive
view of patients who are representative of real-world popula-
tions across several countries.

The identification of patients with undiagnosed stage 3 CKD
relies on laboratory eGFR results, and the assumption that the
absence of an associated CKD diagnosis code indicates that a pa-
tient is yet to be diagnosed by a physician. Because this informa-
tion will be inferred from electronic medical records and claims
data, this assumption may result in misclassification of patients
due to incomplete reporting of diagnosis codes by physicians.
Bias due to misclassification should be minimized, because the
staging of CKD using eGFR results is based on an established
clinical definition [7]. Inclusion in the study requires available
recorded eGFR measurements, and therefore patients are likely
to have been tested or screened for CKD, which may introduce a
degree of selection bias. Because information on race is not col-
lected in many of the databases selected for inclusion, race will
not be included as a modifier for eGFR measurements. This is
in line with current trends toward disregarding race as a mod-
ifier when calculating eGFR [37, 38] and will enable the pooling
of data from all databases to provide a single estimate of the
prevalence of undiagnosed stage 3 CKD. For patients with undi-
agnosed CKD, the use of therapies to mitigate CKD progression
(e.g. ACE inhibitors or ARBs) will be investigated in the 12-month
period following the index date to determine whether a patient
is actually undiagnosed or is lacking a relevant diagnosis code
but still receiving treatment for CKD. There is a risk of misclas-
sification if a diagnosis of CKD has been made in clinical settings
that do not contribute data to the selected database. Finally, the
study will capture data from a range of countries, but results may
not be generalizable to other countries, which may have signifi-
cantly different healthcare systems.

CONCLUSIONS

REVEAL-CKD will provide valuable insights into the prevalence
of undiagnosed stage 3 CKD in a large population and will in-
crease disease awareness by providing contemporary, robust
data from multiple countries. Insights from REVEAL-CKD will
also help to inform interventions for efficient CKD screening
in routine clinical practice, thereby increasing opportunities for
early management of CKD now that appropriate treatments are
available. In turn, these will reduce the risk of complications and
progressions to later-stage disease, potentially reduce health-
care costs and improve patient outcomes.

SUPPLEMENTARY DATA

Supplementary data are available at ckj online.
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