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Abstract

Chronic Kidney Disease (CKD) is a global
public health problem associated with a reduced
quality of life with significant consequences on
patient morbidity and mortality. Because these
downstream outcomes are expensive for health
care systems, harmful to patients, and therapies
are available to slow progression of early CKD,
there has been interest in the role of early
detection of asymptomatic CKD. Screening
asymptomatic individuals for CKD has been
considered as a potentially useful means of early
detection. Current clinical practice guidelines for
CKD screening and monitoring exist from major
guideline bodies, however they vary in scope
and implementation.

On one end of the screening spectrum, routine,
mass screening for CKD among the general
population without increased risk for CKD is
currently not recommended by the majority of
guidelines. On the other end, there is abundant
indirect evidence that targeted CKD screening
and treatment of high-risk populations, such as
those with diabetes, hypertension or other CKD
risk factors, represent a valuable, cost-effective
opportunity for strengthened intervention with
large implications for health care.

Targeted CKD screening programs may
be  cost-effective in  specific  high-risk
populations, but pitfalls remain in the broad
application of screening programs in terms of
labeling of disease, excessive costs and risks of
treatment in  low-risk  patients.  While
opportunistic screening at routine primary care
encounters and the utilization of administrative
databases may detect some CKD for referral,
these strategies are not optimal for all high risk
populations with reduced access to care. Efforts
must continue to evaluate and refine evidence-
based targeted screening programs to reduce the
global burden of CKD and improve health
outcomes for this emerging public health
problem.
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Introduction

The concept of screening for health conditions
generally enables the detection of subclinical
disease in asymptomatic individuals (1). The
feasibility of a screening program is based on
three fundamental requirements: burden of
disease, availability of effective treatment and
cost effectiveness and efficiency of the overall
screening and treatment program. Screening for
diseases, whether for Chronic Kidney Disease
(CKD) or any medical condition, may be
warranted in populations where the burden of
disease is high as measured by severity,
prevalence and significantly altering patient
outcomes such as morbidity, mortality and
overall health related quality of life (2-4).
Screening will generally be more successful if
chronic diseases, like CKD, typically have a
prolonged period of latency during which the
disease is present but asymptomatic (4). Early
detection resulting from screening programs
should typically be followed by specific
diagnostic testing to all screen positive
individuals; and, if CKD is diagnosed, treatment,
long-term follow up and disease modifying
management that prevents or delays the
progression of CKD must be readily available
(1, 4). The screening process itself must be
accurate (e.g., high sensitivity and specificity),
reliable (e.g., reproducible), safe and acceptable.
Cost-effectiveness is one of the most relevant
criteria for implementing screening programs
(1). Screening can take many forms from the
lower-cost, high-risk group screening strategy to
the more costly population-based screening
intervention (3).
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Screening Programs for Chronic Kidney
Disease

CKD is a global public health problem with
increasing incidence worldwide and an overall
prevalence of approximately 10% to 15% of the
general population (5). Patients with CKD and
its end stage of Kidney Failure (KF) have been
associated with a reduced quality of life with
significant consequences on patient morbidity
and mortality and consume a disproportionate
amount of health care expenditures (6, 7).
However, early detection, appropriate risk
stratification and treatment may delay or prevent
the complications of CKD such as
cardiovascular disease, kidney failure, and early
mortality (8, 9). Because these downstream
outcomes are expensive for health care systems,
harmful to patients, and therapies are available
to slow progression of early CKD, there has
been interest in the role of early detection of
asymptomatic CKD (10).

CKD screening can be readily and
inexpensively performed by urine testing (e.g.,
to measure urine protein or albumin
concentration, and urine protein-to-creatinine or
albumin-to-creatinine ratio) and measurement of
serum creatinine concentration to calculate an
estimated glomerular filtration rate (eGFR) (11).
Utilization of a two axis heat map risk
stratification tool or estimating equations are
considered the standard of care for optimal
detection of early CKD (Figure 1).
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Figure 1: KDIGO 2012 classification of CKD based on GFR and albuminuria(11)

A number of universal and targeted
CKD screening initiatives have been undertaken
in a variety of populations worldwide (12). The
National Kidney Foundation’s Kidney Early
Evaluation Program (KEEP) provided
innovative epidemiologic data on early detection
of CKD by screening over 185,000 individuals
in the United States, targeting patients with
established risk factors for CKD, such as
diabetes, hypertension or a family history of
kidney disease (13-15). This screening model
which tests for eGFR and urinary albumin-
creatinine ratio was replicated in many other
countries like Japan and Mexico (15). Likewise,
Australia utilized a similar targeted approach
with its Kidney Evaluation for You Program.
Targeted screening for certain  high-risk
ethnicities, such as Canadian First Nations
people, demonstrated increased rates of CKD
(16). Contrary to targeted CKD screening, there
have also been mass CKD screening studies of
the general population in the Netherlands, the
United States, Korea, Japan, China and
elsewhere (12, 17-19).

Current Clinical Practice Guidelines for CKD
Screening

Current clinical practice guidelines for CKD
screening and monitoring exist from major
guideline bodies, but they vary in scope and
implementation. The American Society of
Nephrology (ASN) strongly advocated for
“regular screening for kidney disease, regardless
of an individual’s risk factors,” near the end of
2013. The ASN suggested that all individuals
should be screened for CKD given the potential
to prevent and slow progression of disease with
simple, low-cost testing. Later that same day in
2013, the American College of Physicians
(ACP) released a clinical practice guideline
recommending the contrary: not to screen for
CKD in asymptomatic adults without risk
factors. This report concluded that the evidence
was insufficient regarding the balance of
benefits and harms of screening for CKD in
asymptomatic adults due to the absence of
supportive RCT data (20). These ACP
guidelines were concordant with the U.S.
Preventive Services Task Force (USPSTF)
recommendation from the previous year in 2012,
which also stated that the evidence was
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insufficient regarding routine screening for CKD
in asymptomatic adults (21). While the Kidney
Disease Improving Global Outcomes (KDIGO)
guidelines do not directly address CKD
screening, the National Kidney Foundation
(NKF) Kidney Disease Outcome Quality
Initiative Commentary Work Group endorsed
the recommendation from an earlier guideline: to
screen high-risk patients for CKD (22, 23).
Other professional organizations, such as the
Renal Physicians Association and the American
Diabetes Association, also advocate CKD
screening in certain high-risk groups, such as
individuals with diabetes, hypertension, family
history of kidney disease, older age and in
African Americans (24, 25).

On one end of the screening spectrum,
routine, mass screening for CKD among the
general population without increased risk for
CKD is currently not recommended by the
majority of guidelines (2). Several other studies
have assisted in informing decision making
about CKD screening by concluding that mass
screening using urine dipstick or serum
creatinine testing is generally not cost-effective
(26, 27). On the other end, there is abundant
indirect evidence that targeted CKD screening
and treatment of high-risk populations, such as
those with diabetes, hypertension or other CKD
risk factors, represent a valuable, cost-effective
opportunity for strengthened intervention with
large implications for health care (11).

Cost Effectiveness of CKD Screening
Programs

A recent systematic review published on the
cost-effectiveness of primary screening for CKD
sheds light on this matter (9). Overall, there were
nine studies that were included in the review, all
using heterogeneous approaches to screening,
but many did use eGFR calculation or tests for
proteinuria/albuminuria alone as a screening test.
The findings revealed that screening for CKD by
eGFR and/or albuminuria in  high-risk
populations (e.g., individuals with diabetes or
hypertension) represented a good value for
money in a number of settings and was cost-
effective ($5,298-$54,943/quality-adjusted life
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year (QALY) for diabetes; $23,028-
$73,939/QALY for hypertension). In contrast,
mass screening of the general population was
not found to be cost-effective ($14,063-
$160,018/QALY for the general population).
However, there were certain situations when the
incremental cost-effectiveness ratios improved
in the general population. For instance, if
screening was performed in older patients or if
there were longer intervals between screening
events. However, taken together, the evidence
suggested that screening for CKD in the general
population in the absence of risk stratification
and targeted treatment would not be cost-
effective.

CKD screening, in general, is deemed
cost-effective conditional on a conservative
historical $50,000/QALY threshold (28). The
use of this established figure as a benchmark for
assessing the  cost-effectiveness of an
intervention surfaced in 1992 and became
widely used after 1996. The fascination of the
$50,000 figure appears to lie in the practicality
of a round number rather than in the costs
associated with CKD testing and treatment. To
mitigate these concerns, the World Health
Organization’s  cost-effectiveness  guidelines
endorse a threshold of less than 1-3 times the
ratio of the per-capita gross domestic product
(GDP) to QALY (29). The threshold range
would be at about $40,000-$120,000/QALY for
most G8 countries according to the World Bank
estimates of GDP per capita for 2011 (9). Cost-
effectiveness of CKD screening should be
adapted to local regions and health care systems.

Opportunities to Improve Early Detection
and Treatment of CKD

Presently, current guidelines recommend CKD
screening only in high-risk groups and primary
screening is only cost-effective in populations
with established hypertension and diabetes.
What constitutes a high-risk group may be open
to interpretation and the cost-effectiveness of
screening these populations may be undefined
and sensitive to the type of screening program in
place. In higher-risk racial or ethnic groups, in
which there is an increased prevalence and
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incidence of CKD and/or more rapid trajectory
of progression to overt nephropathy or kidney
failure, it was unclear whether these
recommendations of CKD screening could be
applied to these higher-risk groups. Komenda et
al., examined this objective on rural and remote
Canadian First Nations people, who suffer from
a disproportionate risk of CKD, partially
explained by a higher rate of diabetes, metabolic
syndrome and immune-mediated kidney diseases
(30). Findings from the study revealed that
offering targeted mass screening for CKD to
only Canadian First Nations people with
diabetes or hypertension missed nearly a third
(28.3%) of individuals who were found to have
CKD in the absence of either an elevated HbA .
level (>6.5%) or blood pressure (30). The
prevalence of CKD in these communities was
comparable to rates observed in high-risk
nonindigenous patients (e.g., individuals with
hypertension and diabetes). Based on this
evidence, the authors reasonably endorsed a
policy of general population screening and
treatment for CKD in Canadian indigenous
communities, as is currently recommended for
other high-risk groups. Studies like this are
telling examples of potential opportunities in
improving early detection and treatment of
chronic disease in high-risk populations with
reduced access to reliable primary care due to
remote location of residence.

Opportunistic screening at primary care
encounters might also be considered another
avenue to improve early detection and treatment
of CKD. Health care systems are generally
designed to provide episodic health care for
individuals seeking treatment for symptomatic
disease. These interactions at routine primary
care visits offer possibilities for health care
practitioners to screen, identify and treat chronic
conditions. In most cases, opportunistically
identifying patients presenting for symptomatic
care with risk factors for a chronic condition
serves most populations well compared to
undirected population-wide mass screening (3).
Unfortunately, there are still millions of
marginalized and disenfranchised individuals
who are under- or uninsured for primary care
services or live in rural and remote communities
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with reduced access to primary care and may not
benefit from  episodic,  symptom-driven
opportunistic screening (3).

Potential Pitfalls of Mass Screening

Despite the numerous benefits of screening,
there are limitations and potential unintended
consequences of CKD screening which must be
considered. There is a chance that screening may
cause unexpected psychological harm and affect
quality of life from being labeled with having a
serious disease. This may be of concern
particularly with false positive screening
findings, when a patient is inappropriately
labeled as having a disease and reverting to non-
CKD status in the future. However, using more
conservative thresholds coupled with advances
in filtration markings and risk prediction tools in
screening may partially mitigate this concern
(9). Excessive investigations (e.g., kidney
biopsy) and complications of treatments (e.g.,
hyperkalemia with an angiotensin-converting
enzyme inhibitor) of inconsequential disease
may pose physical harm to the patient. There is
also a potential effect on finances in terms of
costs of tests, medications, hospitalization and
lost work as an unintended consequence of
screening. Another barrier a patient may face is
the inability to obtain certain types of insurance
(e.g., life or disability insurance) after being
labeled with having CKD.

Future Directions

In the case of screening for CKD, strong
recommendations on the basis of high-quality
data from RCTs that demonstrate the
effectiveness of CKD screening strategies in
different populations are needed (4). There is an
absence of robust RCT-derived data to strongly
support CKD screening; however a trial led by
Canadians Seeking Solutions and Innovations to
Overcome Chronic Kidney Disease (Can-
SOLVE CKD) is now underway. This 5-year
Pan-Canadian initiative will address three major
areas for improvement: early identification of
CKD who are at highest risk of poor outcomes;
testing and defining best course of treatment to
improve outcome and quality of life; and
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ensuring best ways to delivery patient centered-
care (31).

While these efforts are underway, there
are other pragmatic approaches to facilitate
efficient CKD screening: point-of-care testing
and reliable multivariable risk prediction
algorithms. Portable, point-of-care equipment
for eGFR calculation and urine albumin:
creatinine ratio testing permit rapid reporting of
results; while extensively validated kidney
failure risk prediction algorithms allow instant
stratification of risks in real-time at the point-of-
care (9). The feasibility and efficacy of remote
real-time CKD screening using point-of-care
testing with risk prediction algorithms has been
demonstrated in a study with the strategy also
being embraced and accepted by high-risk
patient  population: Canadian indigenous
communities. However, future research is
needed to establish the cost-effectiveness of this
initiative compared to the current standard of
opportunistic screening at routine health visits
(30). The Pan-Canadian See Kidney Disease
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(seeKD) Targeted Screening Program is another
similar initiative with a refined evidence-based
targeted screening program developed to reduce
the burden of CKD (3). Patients are first asked
about risk factors. Individuals that report at least
one risk factor move on to have a point-of-care
eGFR calculation and dipstick urinalysis (9).

Conclusion

Targeted CKD screening and treatment of high-
risk populations represent a valuable, cost-
effective opportunity to improve early detection,
risk prediction and treatment of CKD. While
opportunistic screening at routine primary care
encounters and the utilization of administrative
databases may detect some CKD for referral,
these strategies are not optimal for all high risk
populations with reduced access to care. Efforts
must continue to evaluate and refine evidence-
based targeted screening programs to reduce the
global burden of CKD and improve health
outcomes for this emerging public health
problem.
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