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There are major gaps between our growing knowledge of
effective treatments for chronic kidney disease (CKD), and
the delivery of evidence-based therapies to populations
around the world. Although there remains a need for new,
effective therapies, current evidence suggests that many
patients with CKD are yet to fully realize the benefits of
blood pressure–lowering drugs (with and without reducing
proteinuria with renin-angiotensin system blockade), wider
use of statins to reduce atherosclerotic cardiovascular
disease events, and better glycemic control in both type 1
and type 2 diabetes. There are many barriers to optimizing
evidence-based nephrology care around the world,
including access to health care, affordability of treatments,
consumer attitudes and circumstances, the dissemination
of appropriate knowledge, the availability of expertise and
structural impediments in the delivery of health care.
Further investment in implementation science that
addresses the major barriers to effective care in a cost-
effective manner could yield both local and global benefits.
Kidney International Supplements (2017) 7, 114–121; http://dx.doi.org/
10.1016/j.kisu.2017.07.006

KEYWORDS: chronic kidney disease; implementation; treatment gap
Correspondence: Meg Jardine, The George Institute for Global Health,
1 King Street, Newtown, New South Wales, 2050 Australia. Postal Address: PO
Box M201, Missenden Rd, New South Wales, 2050 Australia. E-mail:
mjardine@georgeinstitute.org.au
22GKHS Working Group Co-chairs.

114
Copyright ª 2017, International Society of Nephrology. Published by

Elsevier Inc. All rights reserved.

A lthough there are many unanswered questions on how
best to manage patients with chronic kidney disease
(CKD),1 some strategies and treatments have been

shown to be effective at reducing morbidity and mortality.
Despite substantial evidence gaps, the fastest and most effi-
cient way to improve kidney outcomes is to fully implement
therapies with proven benefit. Specific strategies shown to
improve CKD patient outcomes include blood pressure
lowering,2,3 reduction of proteinuria,2,4 use of angiotensin-
converting enzyme inhibitors and angiotensin receptor
blockers,5 and the use of statins to reduce atherosclerotic
events.6,7 Glycemic control in people with both type 1 and
type 2 diabetes also improves outcomes,8,9 and newer agents
such as sodium-glucose cotransporter 2 inhibitors may have
the additional benefit of reducing albuminuria, cardiovascular
outcomes, and progression of CKD in diabetics.10–12 There
are also recent studies suggesting therapies targeted at cause-
specific CKD, for example, glomerulonephritis and polycystic
kidney disease,13 may be of long-term benefit.

The implementation of established therapies is variable
within and between regions for a variety of reasons. Physician,
patient, and health care system factors may all play a role.
Access to care or therapies is often restricted by poor avail-
ability, expense, or limited access to nephrology care.14 Phy-
sicians may fail to adopt best practices or lack the tools to
Kidney International Supplements (2017) 7, 114–121
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ensure the delivery of optimal care. There is a clear motiva-
tion to reduce the variability in the implementation of
guideline-indicated therapies, and optimizing the delivery of
care presents a clear and efficient opportunity for improving
health outcomes.

This report describes the deliberations of the Working
Group of a meeting organized by the International Society of
Nephrology: the first Global Kidney Health Summit held on
July 26 to 28, 2016 in Vancouver, Canada. This article expands
on the recently published International Society of Nephrology
CKD Roadmap,15 which is a result from the Summit. Our
article describes current knowledge gaps and suggests goals
for evaluating and implementing evidence-based treatment
options for people with CKD.

KNOWLEDGE GAPS
Evidence-practice gaps
Evidence-practice gaps occur when evidence-based therapy is
withheld or suboptimally delivered. For many evidence-based
therapies, clinical practice guidelines exist, and evidence-
practice gaps may occur due to the failure in implementing
these guidelines. However, not all therapies for which there is
sound evidence are covered by up-to-date guidelines. There
will always be patients with genuine contraindications or
preferences regarding specific therapies who represent an
obligate evidence-practice gap. However, the real concern for
health services is the myriad of potentially reversible causes of
evidence-practice gap, including patient, provider, health
system, and socioeconomic factors.

The full extent of evidence-practice gaps is not known for
a variety of conditions and locations. A majority of evidence-
practice gap studies have been conducted in high-income
countries and followed a retrospective or cross-sectional
Figure 1 | Availability of renal replacement therapy according to th
Worldwide access to treatment for end-stage kidney disease: a systemati
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design. For example, a study of 322 representative primary
health care providers in Australia, a country with universal
health care coverage, looked specifically at evidence-practice
gaps in the management of 1845 patients with evidence of
CKD in 2008. Guideline-directed management for blood
pressure lowering and lipid lowering was not met in 59% and
64% of patients with CKD, respectively.16 Even the universally
accepted therapeutic approach of renin-angiotensin blockade
for blood pressure lowering in the presence of proteinuria was
not adopted for 35% of apparently eligible people.16 A similar
finding was found in a Canadian analysis in which 35% of
patients with known CKD were treated by nephrology spe-
cialists and were not prescribed renin-angiotensin blockade.17

Among US Medicaid recipients, only 25% of patients were
adherent after 5 years.18

Estimates of the extent of evidence-practice gap for the
delivery of established therapies for CKD in low and lower
middle–income countries (LLMICs) are scant.14 It remains
unclear how many are affected by no or suboptimal access to
chronic disease management or acute glomerulonephritis
diagnosis and treatment. Illustrations from the delivery of
non-CKD and renal replacement therapies describe discrep-
ancies in evidence-practice gap according to the country’s
income. For example, the evidence-practice gap for active
epilepsy is in the range of 25% to 100% across low and lower
middle–income countries compared with less than 10% in
high-income countries.19 Similarly, the relative availability of
renal replacement therapy for end-stage kidney disease differs
in higher- and lower-income countries (Figure 1). Overall,
there is a large treatment gap globally for access to renal
replacement therapy, conservatively estimated at 53%.20

However, the major contributor to the gap in renal replace-
ment therapy is the excessive gap in resource-poor settings,
e country. Reproduced from Liyanage T, Ninomiya T, Jha V, et al.
c review. Lancet. 2015;385:1975–1982, with permission from Elsevier.20
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including a gap of 96% in low-income countries, 88% in
lower middle–income countries and 58% in upper middle–
income countries.20

Prospective evidence-practice gap studies have provided
iterative feedback to health services that potentially provides a
means to both measure and reduce evidence-practice gaps.
Ongoing systematic surveillance of evidence-practice gaps
could monitor the success of interventions designed to close
the gap, but this is not a routine component of health service
delivery even in high-income countries. The potential for
such an approach is illustrated by the Registry to Improve the
Use of Evidence-Based Heart Failure Therapies in the
Outpatient Setting’s report on the delivery of established
therapies for heart failure (Figure 2).21 The prospective Reg-
istry to Improve the Use of Evidence-Based Heart Failure
Therapies in the Outpatient Setting compared the effect of
cross-sectional reports (single point in time) with that of a
multipronged intervention that included longitudinal,
patient-level feedback reports. Improvements in the delivery
of 5 of the 7 nominated quality care indicators were observed
with both models but were substantially greater in the lon-
gitudinal program utilizing patient-level feedback reports.
The growing use of electronic medical records and other data
systems offers opportunities to efficiently monitor evidence-
practice gaps, provide decision support tools, and deliver
ongoing feedback to physicians and health services.
Figure 2 | Increase in utilization of guideline-recommended therapie
of guideline-recommended therapies at baseline, 12 months, and 24 mo
inhibitor; ARB, angiotensin receptor blocker, CRT, cardiac resynchronizati
HF, heart failure. *P< 0.001, 12 and 24 months versus baseline. †P< 0.001
versus 24 months. Reproduced from Fonarow GC, Albert NM, Curtis AB,
cardiology practices: primary results of the Registry to Improve the Use
(IMPROVE HF). Circulation. 2010;122:585–596, http://circ.ahajournals.org/
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Causes of evidence-practice gap
Beyond quantifying the extent of evidence-practice gap, an
understanding of the barriers to using established therapies is
needed to inform the design of implementation strategies to
close the gap. Setting-specific analyses should be undertaken
as the barriers may be different in different health settings, as
illustrated in other fields of medicine. For example, a sys-
tematic review of patient-reported barriers and facilitators of
antiretroviral adherence in Sub-Saharan Africa identified 154
studies reporting 43 barriers and 30 facilitators across the
region.22 Frequently identified barriers included those that
may be universal (e.g., forgetting and side effects) and those
that may be sensitive to the setting (e.g., lack of access to
adequate food, lack of money to visit the HIV clinic, stigma
and discrimination, being outside the house or traveling, and
religious and traditional beliefs).

Financial barriers to the use of established therapies are a
fundamental issue for low- and middle-income countries.
Indeed, access to health care providers is limited for many
people.23 Financial barriers can also affect individuals in high-
income countries because even in these countries, the burden
of CKD lies disproportionately on those with relatively fewer
means.23 Universal health coverage or income supplementation
can be of value if personal finances are limiting access to med-
ications.24,25 The impact of time-limited immunosuppressive
medication funding support for US transplant recipients on
s in an implementation project: the Atrial Fibrillation registry. Use
nths in the longitudinal cohort. ACEI, angiotensin-converting enzyme
on therapy; CRT-P, CRT with pacemaker; CRT-D, CRT with defibrillator;
, 12 versus 24 months. ‡P¼ 0.007, 12 versus 24 months. §P¼ 0.009, 12
et al. Improving evidence-based care for heart failure in outpatient
of Evidence-Based Heart Failure Therapies in the Outpatient Setting
content/122/6/585.21
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graft outcomes has been widely discussed in the context of graft
loss in individual patients and dialysis services.26,27

The widespread availability of low-cost versions of estab-
lished medications is urgently needed, particularly in low and
lower middle–income countries. Polypill preparations could
address cost and adherence barriers. Polypill preparations
have been shown to be effective in cardiovascular prevention
compared with usual care. An individual patient data meta-
analysis of 3 randomized trials (Multidrug Pill In Reducing
cardiovascular Events [UMPIRE], Kanyini Guidelines
Adherence with the Polypill [Kanyini-GAP], and IMProving
Adherence using Combination Therapy [IMPACT]) found a
polypill that included generic versions of established car-
dioprotective therapies improved medication adherence,
blood pressure, and lipid control in a high-risk population of
3140 participants from Australia, England, India, Ireland,
New Zealand, and The Netherlands.28 Systematic reviews of
other polypill trials for cardiovascular prevention have found
similar results.29

System and regulatory barriers may also need to be
addressed in each country to bring established therapies to
patients who may benefit from these treatments. Despite the
conceptual support of the World Health Organization and
evidence of benefit, very few polypills are available for routine
clinical practice.30 Authors of some of the trials identified
further barriers, including the lack of market structures
to fund the development of affordable preparations for
noncommunicable diseases. They also point to the lack of a
defined pathway to regulatory approval.30

Decision support tools
Decision support tools, including prompts and reminders, may
be of value. A prompt at the point of laboratory creatinine
reporting increased the utilization of renin-angiotensin
Table 1 | Goal 1: enhance global access to strategies and agents

Activities Partners

Development of early-stage
CKD toolkit

Non-nephrology health
care providers and

health care politicians

CKD to
� Dist
� Gen

inte
sim
me

� Iden
to d

� Tran
Work toward global access to:
1) affordable BP–lowering

drugs
2) glucose-lowering drugs
3) renin-angiotensin system

blockade for proteinuric
diabetic kidney disease,

4) statins for CVD prevention

WHO and regional health
care providers

Monit
and

Extend

Increa

Develop and implement
decision support tools

Crea
sup

BP, blood pressure; CKD, chronic kidney disease; CVD, cardiovascular disease; GKHA, Gl
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blockade in elderly patients with stage 4 CKD in Alberta,
Canada.31 Computerized decision support tools led to
improvements in risk evaluations but did not increase pre-
scriptions for recommended therapies in a high-risk cohort in
Eastern Australia.32 More recently, the Tobacco, Exercise, and
Diet Messages randomized trial found that prompts delivered
directly to patients with coronary artery disease by text resulted
in the improved control of lipids, blood pressure, and weight,
improved physical activity, and reduced smoking rates.33

Implementation strategies
The implementation of any strategy to close evidence-practice
gaps presents an opportunity for formal scientific evaluation
of the immediate impact on treatment uptake and the ultimate
goal of improved patient outcomes. Pragmatic trial designs,
such as stepped-wedge trials, cluster-randomized trials, and/or
registry-based trials lend themselves to the implementation of
science evaluations. Efficient evaluations have been used to
test the implementation of decision support interventions.
The effect of implementing an automated “prompt” message
on CKD management recommendations at the point of labo-
ratory creatinine reporting31 was studied using a trial design
that included cluster-randomization (primary care practices in
Alberta, Canada) and the use of routine administrative data
sources for data collection, allowing efficient outcome assess-
ment of the prescribing behavior of 354 physicians and the
clinical outcomes of around 22,000 patients. In Eastern
Australia, the Thrombus Obliteration by Rapid Percutaneous
Endovenous Intervention in Deep Venous Occlusion trial eval-
uated the impact of a decision support tool that was compatible
with medical record software widely used in existing practice.32

Again, a cluster-randomized design was used, and the clinical
medical record software itself provided the de-identified data
extractions needed to assess outcomes in nearly 39,000 patients.
that retard the progression of chronic kidney disease

Possible deliverables Commentary

olkits for different countries:
illation of generic summary
eration of toolkit with multi-
rventional, specific goals and
ple interventions (simple
asures: BP and urine dipstick)
tification of workforce with capacity
eliver package
slation into different languages

Needs to be adaptable in
different workforces,
health systems, and

agents

or the availability of the 4 treatments
evaluate the implementation delta

and publicize results
the GKHA36 project to include this

monitoring
se the availability of these agents or
polypills for at risk populations

te an inventory of existing decision
port tools for early CKD by country
Extend the GKHA36 project

obal Kidney Health Atlas; WHO, World Health Organization.
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SUGGESTED GOALS AND ACTIVITIES
Goal 1: enhance global access to strategies and agents that
retard progression of CKD (Table 1)

Activity 1: develop an early-stage CKD “tool kit”. World-
wide, the majority of people with early-stage CKD with access
to medical care receive it in primary and general health set-
tings rather than specialist nephrology services. Non-
nephrologist services therefore care for the vast majority of
people at risk and have the greatest opportunity to intervene
in the course of progression of CKD. A ‘tool kit’ that provides
simple advice regarding medications and goals of care aimed
at slowing the common causes of progression of CKD could
reduce the global burden of CKD. To promote uptake and
utility, the recommended approaches should be generalizable
and adaptable for different work forces and countries.

Activity 2: work toward global access to treatments. These
treatments include (i) affordable blood pressure–lowering
drugs, (ii) glucose-lowering drugs, (iii) renin-angiotensin
system blockade for proteinuric diabetic kidney disease, and
(iv) statins for CVD prevention.

Some therapeutic approaches have been well established in
large randomized trials and endorsed by guideline bodies.
These include medications for controlling BP and blood
sugar, the blockade of the renin-angiotensin system to slow
the progression of CKD and statin-based therapy for pre-
venting CV events in the CKD population. Closing the
evidence-practice gap between patients appropriate for ther-
apies and those receiving them has the potential to reduce the
progression of CKD in an intermediate term. Understanding
the evidence-practice gap in different health care settings
should include understanding its magnitude, as well as its
predictors and associations. The knowledge generated from
these observational studies should be used to inform the
design of interventions to reduce evidence-practice gaps.
Affordable versions of proven medications should be available
in all health settings, particularly in low- and middle-income
countries. The renal community should advocate for the
widespread uptake of the World Health Organization Model
List of Essential Medicines,34 which will also help to achieve
this objective.

Activity 3: develop and implement decision support
tools. Decision support tools, for example, guideline-based
advice that is automatically generated from the entry of
routine clinical data in laboratory systems or electronic
Table 2 | Goal 2: enhance global capabilities to treat glomerular

Activities Partners

Establish best practices and
indications for biopsy procedures
and sample handling, enhance
capacity for trained pathologists
to interpret specimens, and
establish key accessible
medications for the treatment of
common GN

Pathologists and laboratory
supporters

GKHA, Global Kidney Health Atlas; GN, glomerulonephritis.
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medical records, promote the use of evidence-based medicine.
These tools are particularly useful in assisting non-specialists
with the delivery of care, and coupled with the tool kit, de-
cision support tools would facilitate the identification of pa-
tients at risk, the timing of interventions, and changes in
medications. Decision support tools are often developed for
multiple jurisdictions in parallel, reflecting a possible dupli-
cation of effort. Although some adaptation for local settings
may be appropriate, an inventory of available decision sup-
port tools is an achievable short-term goal that will increase
the efficiency and reduce costs. A longer-term goal is the
development of tools to meet identified gaps, particularly
tools that are readily accessible in resource-constrained
countries.

Goal 2: enhance global capabilities to treat glomerular
diseases (Table 2)

Activity 1: establish best practices and indications for biopsy
procedures and sample handling; enhance capacity for trained
pathologists to interpret specimens; and establish key accessible
medications for the treatment of common glomeruloneph-
ritis. Primary glomerular diseases are the third most
common cause of end-stage kidney disease, are more likely to
affect young and working people, have a faster rate of pro-
gression, and may be associated with other systemic com-
plications over the long term.35 Unlike most other causes of
CKD, some primary glomerular diseases are potentially
curable with relatively short periods of treatment, saving
individuals and health services from the longer-term burden
of renal replacement therapy. Identifying individuals who
may benefit from intensive immunosuppressive treatments is
key. Centers of expertise could potentially service a relatively
wide area. The access to diagnosis and appropriate man-
agement of glomerular diseases will be enhanced by the
optimization of biopsy procedures and systems to support
the reach of expert pathology services. Access to kidney
biopsy and a renal pathologist are critical. Particularly in low
and lower-middle income countries, there may be an unmet
need for safe and effective biopsy practices. Where access to
pathology services is limited, an interim step may be the
establishment of centers of excellence for biopsy specimen
preparation and reading that can service wide areas. An in-
ventory of current and potential capacities for diagnosis and
treatment is an important short-term goal to define unmet
diseases15

Possible deliverables Commentary

Inventory of current capacity
and potential capacity,
identification of barriers,
and work plans to address

these barriers
Extend the GKHA36 project
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needs and inform health services planning. The identification
and characterization of disease is only valuable if treatments
are accessible, making the widespread availability of low-cost
immunosuppressive medications paramount.

Goal 3: sustain and enhance development, dissemination,
and awareness of clinical practice guidelines (Table 3)

Activity 1: continue to develop, update, and enhance global
CKD clinical practice guidelines. The adoption of best practice
medicine will promote the delivery of quality health care and
efficient expenditure of health service resources. The ongoing
development of clinical practice guidelines should continue
with the aim of covering major CKD management issues. The
guideline impact will be enhanced if the guideline develop-
ment is coupled with support for local guideline adaptation
in different settings, in particular to health care delivery in
low- and middle-income countries.

Activity 2: promote guideline dissemination and educa-
tion. Efficient nephrology care requires the dissemination of
guidelines relevant to people with kidney disease in formats
that cater to different levels of nephrology expertise (Goal 1).
An intermediate goal is to increase active guideline dissemi-
nation, such as by promoting the incorporation of guideline
sessions in conference programs and other educational
activities and ensuring affordable global access to guidelines.
Table 3 | Goal 3: sustain and enhance development, disseminati

Activities Partners

Continue to develop,
update, and adapt
clinical practice guidelines
pertinent to CKD on
a global scale

KDIGO and other guideline
organizations

New
Adequate
advancem

Infrastructur

Facilitate the
implementation of
guidelines into practice

KDIGO and other guideline
organizations

Include g
guide

consider
and altern

as reco

Develop g

Promote guideline
dissemination and
education

KDIGO and other guideline
organizations

Ensure
g

Co
Internation

Task force
establish
organiz
integrat

Inclusion
dissemin

speci
Increase

accor
in l

CKD, chronic kidney disease; CME, continuing medical education; KDIGO, Kidney Diseas
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The long-term goal is to increase the proportion of people
being treated according to guideline recommendations.

Goal 4: develop implementation science expertise in
nephrology (Table 4)

Activity 1: develop and expand implementation science infra-
structure in nephrology. Implementation science receives
relatively little attention in nephrology. A better understanding
of effective implementation will lead to more effective adop-
tion of evidence-based therapies. Benefits will include expan-
sion of the number of people receiving currently established
therapies, reduction in the time to uptake of new therapies as
they become established, and potentially increased efficiencies
for health service providers. An implementation science
capacity that is nephrology-specific should be developed.
Achievable short-term targets for building nephrology-specific
capacity in implementation science include formulating
curricula and creating training positions, including within
nephrology residency and fellowship programs.

Activity 2: inclusion of implementation considerations in
guideline development. The cost and availability of treat-
ments covered in guidelines vary immensely. While the scope
of guidelines covers the extent of available evidence, not all
guideline-endorsed therapies are equally accessible across
health settings. Thus, guideline bodies should consider
on, and awareness of clinical practice guidelines15

Possible deliverables Commentary

guidelines and guideline updates
guideline development capacity and
ent of guideline development methods

e and processes to coordinate global CKD
guideline development

Guidelines should cover
pertinent topics and be

kept current

uideline implementation champions in
line groups and facilitate inclusion of
ations for guideline adaptation (optimal
ative choices for specific settings), as well
mmendations for implementation and
performance measurement

uideline commentaries and adaptations

Guidelines should address
the applicability of

recommendations in low-
and middle-income
countries and other

specific settings and offer
suggestions for
implementation

global access to guidelines including
eneralists who provide CKD care
nference sessions on guidelines
al Ambassador programs to incorporate

guideline education
to survey non-nephrology guidelines,
contacts with non-nephrology guideline
ations, and work toward inclusion and
ion of CKD-related recommendations in

future updates
of guidelines in CME Programs and

ation of Nephrology Guidelines to other
alty and generalist guideline groups
number of individuals being treated
ding to recommendations (including
ow- and middle-income countries)

CKD care guidelines should
be globally accessible,
widely disseminated,

adopted, and integrated

e: Improving Global Outcomes.
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Table 4 | Goal 4: develop implementation science expertise in nephrology15

Activities Partners Possible deliverables Commentary

Develop and expand
implementation science
infrastructure within the
nephrology community

WHO Task force to explore opportunities and
develop a concrete plan, taking into account

experiences in other fields; possibly
supported by workshops and/or a

consensus conference
Developing expertise through expert group,

educational meetings, and training
mechanisms; tools and curriculum/plan

Funding for international and country specific
fellowships and Ambassadors

Regional presentations and collaboration
on specific projects

Recognition of CKD in WHO
(chronic tools) should be

enhanced, including commentary
on the guideline implementation
and evaluation of interventional

programs

Evaluate implementation
strategies pertinent to
CKD in clinical trials, tailor
effective trial design to
local circumstances, and
scale/spread successful
dissemination strategies
for maximum global
impact

Government health
ministries, industry

partners, and funding
agencies

Conduct studies to evaluate pre-intervention
use versus short-term and long-term effects
of intervention; tailor effective study designs
for local circumstances (e.g., comparative

effectiveness and step-wedge trials)
Partner with government and health services

to embed research in clinical care;
facilitation of comparative effectiveness

studies when previously unused therapies
are introduced to ensure focus of resources

on high-yielding interventions

CKD, chronic kidney disease; WHO, World Health Organization.
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incorporating LLMIC-specific adaptation and implementa-
tion considerations.14 For example, guidelines could distin-
guish the highest level of evidence-based therapies from a
(lower cost) minimum acceptable approach.

Activity 3: evaluate implementation strategies to enhance clinical
trials in CKD. This includes tailoring effective trial design to
local circumstances and developing successful dissemination
strategies for maximum global impact. The introduction or
dissemination of any therapy represents a potential opportu-
nity to evaluate implementation methods and conduct
comparative effectiveness studies. The introduction of new
therapies should be accompanied wherever possible by a
rigorous evaluation. Such evaluations should preferably contain
a randomized aspect.

CONCLUSION
Historically, much of the effort to reduce the burden of CKD
has focused on discovering new therapies and improving
treatment modalities. The yield from this investment will be
maximized by a similar investment in ensuring the effective
dissemination of established therapies to all those who will
potentially benefit. There are many barriers to delivering
effective treatments in CKD populations, including cost,
inadequate health care infrastructures, and access to technical
expertise. However, there are also many potential solutions to
overcoming these barriers. In particular, studies that can
determine the effectiveness of implementation strategies are
most likely to benefit not only local participants but also
patients with CKD throughout the world.
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