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Introduction: The risk of major adverse events associated with chronic kidney disease (CKD) could

potentially be reduced with effective medical interventions. The impact of multifaceted interventions as

compared with usual care in patients with nondiabetic CKD is unclear. We performed a systematic review

to analyze the impact of multifaceted interventions on reducing the risk of major adverse events in this

population.

Methods: Systematic review and meta-analysis. We searched MEDLINE, EMBASE, CINAHL and the

Cochrane Library databases for medical literature published up to November 2016. Published original

studies and abstracts were reviewed that reported on adult patients in a community or specialty care

setting, with 2 or more CKD risk factors, treated with a combination of more than 2 interventions. We

included randomized controlled trials, observational studies, and systematic reviews. Studies focused on

diabetic patients were excluded. The intervention was defined as a treatment with a combination of 2 or

more interventions compared with the usual care. The outcomes were defined as a reduction in the risk of

adverse clinical outcomes (renal replacement therapy, all-cause hospitalizations, all-cause and cardio-

vascular mortality, cardiovascular events) as primary outcomes. Secondary outcomes were optimal risk

factor control (attaining guideline concordant blood pressure, reduction of proteinuria, smoking

cessation).

Results: Five of the 5846 unique citations from our initial literature search met our study criteria. All

identified studies reported on patients with CKD and their management. In comparison with usual care,

multifaceted interventions tended to reduce all-cause mortality (risk ratio: 0.81, 95% confidence interval:

0.63–1.03) and were associated with a lower risk of progression to kidney failure requiring dialysis (risk

ratio: 0.57, 95% confidence interval: 0.35–0.94). Multifaceted interventions were not associated with

reducing risk of all-cause hospitalizations (risk ratio: 0.93, 95% confidence interval: 0.71–1.23) or improved

blood pressure control (mean difference: �0.48, range: �2.5 to 1.55 mm Hg).

Discussion: Multifaceted interventions targeting multiple risk factors tended to reduce the risk of all-cause

mortality and reduced the risk to progress to end-stage kidney failure in patients with CKD. There is a need

for high-quality studies that can rigorously evaluate a set of interventions targetingmultiple domains of CKD

management in thepopulationwithnondiabetic CKDdue topaucity of data in the current published literature.
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cardiovascular disease.1–3 Many strategies have been
used to delay progression of CKD to end-stage kidney
disease and to prevent cardiovascular events.3,4 These
include pharmaceutical interventions (e.g., control of
blood pressure, reduction of proteinuria, reduction of
other risk factors for CKD, and cardiovascular disease),
behavioral and/or lifestyle changes (e.g., counseling for
weight loss, smoking cessation, dietary restrictions,
and exercise), and organizational changes (case manage-
ment, multidisciplinary care, and use of an ancillary
health care workforce).1,5,6
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There has been no clear consensus on the most
effective combination of these approaches (pharmaco-
logic, behavioral/lifestyle, and organizational changes)
in reducing risk of adverse clinical outcomes for pa-
tients with CKD.7,8 A number of studies in the past
have focused on individual risk factors, a single
domain of intervention, and/or a specific population
with CKD.9–11 Despite the calls for a paradigm shift
from a single risk factor care approach to multiple risk
management, data on the effectiveness of multifaceted
interventions (a combination of at least 2 of pharma-
cologic, behavioral/lifestyle, and/or organizational
changes) compared with the usual care in reducing the
risk of adverse events in nondiabetic CKD are
sparse.6,10,12,13

We conducted a systematic review to summarize the
evidence on the benefits of multifaceted interventions
compared with the usual care. The overarching aim
was first to synthesize the evidence for benefits
through prevention of adverse clinical outcomes
(myocardial infarction, strokes, end-stage kidney dis-
ease, and amputations from peripheral vascular dis-
eases), and second, to synthesize the evidence of benefit
on surrogate markers of CKD care (e.g., control of hy-
pertension, reduction in proteinuria, smoking
cessation).

METHODS
We followed standard guidelines for the conduct and
reporting of systematic reviews14 using a standard
protocol registered in PROSPERO International Pro-
spective Register of Systematic Reviews (Registration #
CRD42013003597).

Data Sources, Search, and Review Strategy

We utilized the services of a medical librarian (TC) to
do a comprehensive literature search using a combi-
nation of controlled vocabulary terms (MeSH, Emtree
where applicable) and keywords for identification of
relevant published studies. Searches were conducted in
Ovid Medline (from 1946), Ovid EMBASE (from 1974),
Ovid Cochrane, and EBSCO CINAHL (from 1937).
Original searches were run to December 2014, and
subsequent updated searches were completed up to 13
November 2016. The searches were limited to humans,
adults, English language, and to study designs being
systematic reviews, randomized controlled trials (RCTs)
(using the Cochrane Highly Sensitive Search strategy
for RCTs available at http://handbook.cochrane.org/),
and cohort studies. The full search strategy is provided
in Supplementary Appendix S1.

To ensure a quality and consistent review, content
experts in the research group (AKB, JO) screened ti-
tles and abstracts of each retrieved citation for
618
relevance, and any study considered potentially
relevant was extracted for an in-depth review and
evaluation. The full text of each retrieved publication
was evaluated by 2 independent assessors (AS, BQ)
for inclusion in the systematic review using eligi-
bility criteria defined a priori. Studies were eligible if
they compared the impact of multifaceted in-
terventions (defined as treating $2 CKD risk factors)
versus the usual care and related that to the outcomes
of mortality (all-cause and cardiovascular), end-stage
kidney disease, major adverse cardiovascular events
such as fatal and nonfatal myocardial infarction,
strokes, and peripheral vascular diseases. In a sec-
ondary analysis, we reviewed studies that investi-
gated the relationship of multifaceted care versus the
usual care and surrogate outcome parameters such as
control of hypertension, reduction in proteinuria, and
smoking cessation. The references of included studies
were reviewed for additional studies, but no attempt
was made to review the gray literature (technical re-
ports, memoranda, and government reports) because
of difficulty in acquiring this kind of data in a sys-
tematic way, and thus the review was restricted to
published literature only.

Data Abstraction

We abstracted data for the studies that met all criteria
for full-text review based on the population, inter-
vention, comparator, outcomes criteria. The population
was adult patients (>18) in a community or specialty
care with 2 or more CKD risk factors. The intervention
was defined as any intervention specifically designed
to address 2 or more of the risk factors. The intervention
could be pharmacological; behavioral/lifestyle
including education, self-management, and education
for adults; and/or organizational including imple-
mentation of policy changes or health care system
redesign (health system reorganization). The compar-
ator was usual care and outcomes were adverse clinical
events and surrogate parameters as were enumerated
previously. Two reviewers (AS, BQ) extracted data into
an electronic spreadsheet, and disagreements were
resolved by mutual discussions between the reviewers
and the investigators (AKB, JO).

Data Synthesis and Analysis

The initial analysis was qualitative, summarizing the
key study parameters such as design, population type
and demographics, mode of intervention, setting, and
the specific outcomes. We summarized study charac-
teristics and quality based on standard criteria. Quan-
titative analyses were used to pool data on the
key study outcomes to allow for a reasonable compar-
ison with effect sizes. Risk ratios were computed
Kidney International Reports (2017) 2, 617–625
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for dichotomous outcomes, and mean differences
computed for continuous outcome variables. Studies
were pooled using a DerSimonian-Laird random-effects
method. Statistical heterogeneity was assessed with the
I2-statistic. The risk of bias in included studies was
assessed using a well-validated Quality Checklist for
Health Care Intervention Studies.15 This checklist
enhanced the assessment and synthesis of published
studies and reports on the quality of study design,
statistical analysis, and reporting of results. We also
utilized the criteria defined by Higgins et al.16 (per-
formance bias, detection bias, attrition bias, reporting
bias, and other bias) for evaluation of RCTs to minimize
bias.

RESULTS
Our search originally yielded 6898 citations that were
reduced to 5846 citations after removal of duplicate
titles. These were screened by title and abstract against
our a priori inclusion criteria and resulted in the se-
lection of 65 articles, the full text of which was then
retrieved and reviewed independently by 2 primary
reviewers (AS, BQ), and this was further verified by the
investigators (AKB, JO). Of the selected full articles, 36
were excluded based on study designs (protocols,
Articles identified through database search
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Figure 1. Study selection criteria. CV, cardiovascular.
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guidelines, narrative reviews), 14 based on in-
terventions, and 7 because of population of interest; 3
others were excluded because they were duplicate data
(multiple publications from the same study) (Figure 1).

From the 5846 citations reviewed, we identified 5
studies across 4 countries that met our study
criteria.17–21 As depicted in Table 1, 2 studies were
RCTs, and the remaining 3 were cohort studies. Four of
the 5 studies reported data on hard outcomes of all-
cause mortality and dialysis. Two of the 3 cohort
studies reported on incident all-cause hospitalization.
One RCT and 1 cohort study of the 5 studies reported
on blood pressure control (Table 1). In comparison
with the usual care, multifaceted interventions were
associated with a tendency for lower risk of all-cause
mortality (risk ratio: 0.81, 95% confidence interval:
0.63–1.03, P ¼ 0.09) (Figure 2) and reduced risk for
progression to kidney failure requiring dialysis (risk
ratio: 0.57, 95% confidence interval: 0.35–0.94,
P ¼ 0.03) (Figure 3). Multifaceted interventions were
not associated with reducing risk of all-cause hospi-
talizations (risk ratio: 0.93, 95% confidence interval:
0.71–1.23, P ¼ 0.62) (Figure 4) or improved blood
pressure control (mean difference: �0.48 [�2.5 to
1.55]) (Figures 5 and 6).
Duplicates excluded

(N=1052)

Articles excluded based on title and abstract

(N=5781)

Total full-text articles excluded: 60

Protocols/reviews/reports: 21

Guidelines: 15

Study did not have at least two CV risks or at 
least one intervention to treat two or more 
risks: 14

Diabetic patients: 3

No control: 4

Removal of duplicates data: 3
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Table 1. Study characteristics

Study Country Type of study
Data source, period,

patient sample Intervention Control Outcome studied Summary of findings

Chen
et al.20 (2011)

Taiwan Randomized
controlled trial

Outpatient clinic, Chang
Gung Memorial

Hospital
Jan. 2008–Dec. 2008

27 SMS
27 non-SMS

SMS: provision of health
information, patient education,
telephone-based support, and
support group. Support came
from nurses, dieticians, peers,

and volunteers
Lectures given on renal health,

nutrition, lifestyle, and
pharmacological management

Non-SMS: customary care from the
same physicians. No extensive
health information was provided.
Patients transferred to the SMS
group after 12-mo follow-up

Mortality
Reaching dialysis

SMS group had a significant
improvement in CKD

knowledge
Higher absolute eGFR in SMS
Hospitalizations were lower in

SMS

Peeters et al.21

(2014)
Netherlands Randomized

controlled trial
Hospital

Patient enrollment April
2004–Dec. 2005;
study conclusion
August 2011

395 NPCþPC
393 PC

NPCþ PC: NPC coached to
improve patient self-

management in addition to
physician care to reduce decline

of kidney function
Lifestyle management, use of
mandatory medication, and
following CKD guidelines

PC: only physician care
according to CKD guidelines

Mortality
Systolic blood
pressure changes
Diastolic blood
pressure changes

Improved renal outcomes and
reduced rate of renal decline
apparent after >2-yr follow-up

Bayliss et al.18

(2011)
United States Retrospective cohort Patient enrollment March

2005–June 2009
233 MDT care
1769 usual care

MDT: consisted of a nephrologist,
renal clinical pharmacy
specialist, diabetes nurse

educator, renal dietician, social
worker, and nephrology nurse
Weekly team meetings to review
patient charts and progression of
care. Patients asked to keep log
of home blood pressure and

blood sugar

Usual care: primary care physician
managed chronic conditions
and collaborated with a
nephrologist outside the
integrated care plan

Mortality
Reaching dialysis
Hospitalizations

MDT care on average had fewer
chronic conditions and lower

rate of physician visits
Fewer patients requiring dialysis

and lower rates of
hospitalization for MDT care

Chen et al.19

(2013)
Taiwan Prospective cohort Five hospitals

2008–2010
528 MDC

528 usual care

MDC: care under nephrologist,
nephrology nurse educator,
renal dietitian, social worker,
pharmacy specialist, and

surgeon

Usual care: care under primary
care physicians, and a number

of specialists

Mortality
Hospitalizations

Risk of mortality was lowered in
MDC

Athyros et al.17

(2011)
United Kingdom Prospective cohort Patient enrollment 2005–

2008; 3.5-yr study
172 group A1 (target LDL-

C <100 mg/dl)
177 group B1 (target LDL-

C <130 mg/dl)

Group A1: Original group A
consisted of 566 patients; those

with stage 3 CKD were
characterized into group A1

Group B1: original group B
consisted of 557 patients; those

with stage 3 CKD were
characterized into group B1

Systolic blood
pressure changes
Diastolic blood
pressure changes

Estimated 10-yr CVD risk was
reduced by 52% for both

groups compared with baseline
6 CVD nonfatal events occurred in

group B1, whereas none
occurred in group A1

CKD, chronic kidney disease; CVD, cardiovascular disease; LDL-C, low-density lipoprotein-cholesterol; MDC, multidisciplinary care; MDT, multidisciplinary team; NPC, nurse practitioner care; PC, physician care; SMS, self-management support.
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Study or subgroup

Interven�on Control
Risk Ra�o

M-H, Random, 95% CIEvents Total Events Total Weight

1.1.1 RCTs

Chen 2011 (1326) 0 27 1 27 0.6% 0.33 [0.01, 7.84]

Peeters 2014 (546) 68 395 74 393 68.1% 0.91 [0.68, 1.23]

Subtotal (95% CI) 422 420 68.7% 0.91 [0.67, 1.22]

Total events 68 75

Heterogeneity: Tau2 = 0.00; Chi2 = 0.39, df = 1 (P=0.53); I2 = 0%

Test for overall effect: Z = 0.65 (P=0.52)

1.1.2 Cohort studies

Bayliss 2011 (1454) 9 233 94 1769 13.5% 0.73 [0.37, 1.42]

Chen 2012 (849) cohort 17 528 30 528 17.8% 0.57 [0.32, 1.01]

Subtotal (95% CI) 761 2297 31.3% 0.63 [0.41, 0.98]

Total events 26 124

Heterogeneity: Tau2 = 0.00; Chi2 = 0.30, df = 1 (P=0.58); I2 = 0%

Test for overall effect: Z = 2.05 (P=0.04)

Total (95% CI) 1183 2717 100.0% 0.81 [0.63, 1.03]

Total events 94 199

Heterogeneity: Tau2 = 0.00; Chi2 = 2.51, df = 1 (P=0.47); I2 = 0%

Test for overall effect: Z = 1.69 (P=0.09)

Test for subgroup differences: Chi2 = 1.79, df = 1 (P=0.18); I2 = 44.2%
0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control

Risk ra�o
M-H, Random, 95% CI

Figure 2. Multifaceted interventions and risk of mortality. CI, confidence interval; RCT, randomized controlled trial.

Study or subgroup

Interven�on Control
Risk Ra�o

M-H, Random, 95% CIEvents Total Events Total Weight

1.7.1 RCTs

Chen 2011 (1326) 4 27 5 27 17.1% 0.80 [0.24, 2.66]

Subtotal (95% CI) 27 27 17.1% 0.80 [0.24, 2.66]

Total events 4 5

Heterogeneity: Not applicable

Test for overall effect: Z = 0.36 (P=0.72)

1.7.2 Cohort studies

Bayliss 2011 (1454) 13 233 184 1769 82.9% 0.54 [0.31, 0.93]

Subtotal (95% CI) 233 1769 82.9% 0.54 [0.31, 0.93]

Total events 13 184

Heterogeneity: Not applicable

Test for overall effect: Z = 2.24 (P=0.03)

Total (95% CI) 260 1796 100.0% 0.57 [0.35, 0.94]

Total events 17 189

Heterogeneity: Tau2 = 0.00; Chi2 = 0.36, df = 1 (P=0.55); I2 = 0%

Test for overall effect: Z = 2.19 (P=0.03)

Test for subgroup differences: Chi2 = 0.35, df = 1 (P=0.55); I2 = 0%
0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control

Risk ra�o
M-H, Random, 95% CI

Figure 3. Multifaceted interventions and risk of kidney failure (initiation of dialysis). CI, confidence interval; RCT, randomized controlled trial.
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Study or subgroup

Interven�on Control
Risk Ra�o

M-H, Random, 95% CIEvents Total Events Total Weight

1.8.1 RCTs

Subtotal (95% CI) 0 0 Not es�mable

Total events 0 0

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.8.2 Cohort studies

Bayliss 2011 (1454) 76 233 716 1769 48.7% 0.81 [0.66, 0.98]

Chen 2012 (849) cohort 183 528 171 528 51.3% 1.07 [0.90, 1.27]

Subtotal (95% CI) 761 2297 100.0% 0.93 [0.71, 1.23]

Total events 259 887

Heterogeneity: Tau2 = 0.03; Chi2 = 4.68, df = 1 (P=0.03); I2 = 79%

Test for overall effect: Z = 0.49 (P=0.62)

Total (95% CI) 761 2297 100.0% 0.93 [0.71, 1.23]

Total events 259 887

Heterogeneity: Tau2 = 0.03; Chi2 = 4.68, df = 1 (P=0.03); I2 = 79%

Test for overall effect: Z = 0.49 (P=0.62)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2
Favours treatment Favours control

Risk ra�o
M-H, Random, 95% CI

Figure 4. Multifaceted interventions and risk of all-cause hospitalization. CI, confidence interval; RCT, randomized controlled trial.
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Risk of Bias Assessment

Only 2 of the 5 reviewed studies were rated as high
quality; the remaining 3 were classified as low quality
or unclear risk of bias based on the criteria of sequence
generation (selection bias), allocation sequence
concealment (selection bias), blinding of participants
Study or subgroup

Interven�on Control

Mean SD Total Mean SD Total

1.10.1 RCT

Peeters 2014 (546) -4 20 395 -3 22 393

Subtotal (95% CI) 395 393

Heterogeneity: Not applicable

Test for overall effect: Z = 0.67 (P=0.50)

1.10.2 Cohort studies

Athyros 2011 (1398) cohort -21 13.45 177 -21 13.33 172

Subtotal (95% CI) 177 172

Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P=1.00)

Total (95% CI) 572 565

Heterogeneity: Tau2 = 0.00; Chi2 = 0.23, df = 1 (P=0.63); I2 = 0%

Test for overall effect: Z = 0.46 (P=0.65)

Test for subgroup differences: Chi2 = 0.23, df = 1 (P=0.63); I2 = 0%

Figure 5. Multifaceted interventions and changes in systolic blood pressu

622
and personnel (performance bias), blinding of outcome
assessment (detection bias), incomplete outcome data
(attrition bias), and selective outcome reporting
(reporting bias), as well as small sizes and insufficient
follow-up data for the cohort studies (Supplementary
Table S1).22,23
Mean difference
IV, Random, 95% CIWeight

47.6% -1.00 [-3.94, 1.94]

47.6% -1.00 [-3.94, 1.94]

52.4% 0.00 [-2.80, 2.80]

52.4% 0.00 [-2.80, 2.80]

100.0% -0.48 [-2.50, 1.55]

-4 -2 0 2 4

Favours experimental Favours control

Mean difference
IV, Random, 95% CI

re. CI, confidence interval; RCT, randomized controlled trial.

Kidney International Reports (2017) 2, 617–625



Study or subgroup

Interven�on Control
Mean difference

IV, Random, 95% CIMean SD Total Mean SD Total Weight

1.11.1 RCT

Peeters 2014 (546) -2 11 395 -2 11 393 63.1% 0.00 [-1.54,1.54]

Subtotal (95% CI) 395 393 63.1% 0.00 [-1.54,1.54]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P=1.00)

1.11.2 Cohort studies

Athyros 2011 (1398) cohort -11 10.44 177 -11 8.66 172 36.9% 0.00 [-2.01, 2.01]

Subtotal (95% CI) 177 172 36.9% 0.00 [-2.01, 2.01]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P=1.00)

Total (95% CI) 572 565 100.0% 0.00 [-1.22, 1.22]

Heterogeneity: Tau2 = 0.00; Chi2 = 0.00, df = 1 (P=0.00); I2 = 0%

Test for overall effect: Z = 0.00 (P=1.00)

Test for subgroup differences: Chi2 = 0.00, df = 1 (P=1.00); I2 =0%
-2 -1 0 1 2

Favours experimental Favours control

Mean difference
IV, Random, 95% CI

Figure 6. Multifaceted interventions and changes in diastolic blood pressure. CI, confidence interval; RCT, randomized controlled trial.
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DISCUSSION
Given the high morbidity and mortality, and rising
health care costs associated with CKD and its complica-
tions globally, it is imperative to put in place effective
strategies to stem the tide of CKD and related adverse
clinical outcomes in our communities. Attempts have
been made to reduce the population impact of CKD by
risk factor modification in primary and secondary pre-
vention strategies.7,9,10 Approaches vary, with some
strategies targeting individual risk factors, whilst
others are multifaceted in nature, encompassing non-
pharmacological interventions such as lifestyle modifi-
cation regarding diet, physical activity, smoking and
alcohol use, counseling and education, and pharmaco-
logical interventions using evidence-based therapies.
Although there is evidence of a clear benefit of multi-
faceted interventions in diabetes-related CKD,6,10,12 this
evidence is less abundant for targeted therapies in
patients with nondiabetic CKD.

In this review, we have examined the evidence on
the effectiveness of multifaceted interventions in CKD
care and relationships to clinical outcomes in the
population with nondiabetic CKD. We have found that
multiple interventions targeted to multiple risk factors
were associated with nonsignificant reduction in the
risks of all-cause mortality and with reduced risk of
kidney failure requiring dialysis. There were no sig-
nificant associations between multifaceted in-
terventions and the risk of all-cause hospitalization and
blood pressure control.
Kidney International Reports (2017) 2, 617–625
There have been calls for a paradigm shift from a
single risk factor care approach to multifaceted stra-
tegies to reduce adverse clinical outcomes in CKD.
However, data on the effectiveness of these in-
terventions on nondiabetic CKD at the population
level are still sparse. Several trials and observational
studies reported conflicting outcomes.12,13,19,20

Furthermore, care delivery practices for CKD have
not changed much in the last few decades. The cur-
rent model of care is not sustainable due to an expo-
nential rise in the number of patients, an aging
population, as well as conflicting demands on the time
of primary care practitioners.9 Moreover, emerging
data point to the possibility of leveraging a combi-
nation of risk factors and/or markers that affect dis-
ease progression and outcome.10,11,24,25 Therefore,
there is a need to move from the traditional single risk
control approach to a strategy that encompasses all
facets of care inclusive of patient, provider, and
systems-level factors.

What are the implications of our findings? Our data
have identified a key knowledge gap, that is, the
absence of high-quality evidence to guide multifaceted
chronic disease management programs in CKD care that
are comprehensive enough to change patient outcomes.
This work demonstrated a dearth of information on the
most effective strategy for CKD management to
enhance optimal patient care toward mitigating the
risk for adverse clinical outcomes. This is the first
analysis to synthesize the available evidence
comparing multifaceted interventions versus usual
623



AUTHOR CONTRIBUTIONS
AKB and BB created the research idea and designed the

study. AKB, BB, BQ, AS, JO, and TC acquired the data.

AKB, BB, BQ, AS, JO, TC, and BV analyzed and interpreted

the data. BV performed the statistical analysis. Each author

contributed important intellectual content during manu-

script drafting and accepts accountability for the overall

work. AKB and BB take responsibility that this study has

been reported honestly, accurately, and transparently, and

that no important aspects of the study have been omitted.

CLINICAL RESEARCH AK Bello et al.: Multifaceted Care and Outcomes in Nondiabetic CKD
care, providing new information for the design or
update of policies and guidelines for CKD care.
Furthermore, our findings will link and broker the
essential pillars of evidence translation and imple-
mentation, and care delivery innovation and refining
of policies targeted for CKD care delivery. Specifically,
this work has provided synthesized evidence that
demonstrated the gross lack of data on the role of
multiple interventions for optimal CKD care delivery
that could positively impact clinically relevant
outcomes.

The major limitation is the small number of studies
found to meet the criteria despite a broad scope of
questions underpinning the review.23 This is an
important finding in itself as it defines areas where
studies are needed to close the identified knowledge
gaps. Second, the heterogeneity, small sample sizes,
and suboptimal study quality in the studies reviewed
have hampered the internal validity and generaliz-
ability of our findings. A third limitation is the lack of a
standard taxonomy to define a multifaceted care that
hampered our ability to select and include studies
based on a type of care delivered in a consistent
manner.

In conclusion, multifaceted CKD care interventions
targeting multiple risk factors appeared to reduce the
risk for adverse clinical outcomes in the population
with nondiabetic CKD. There is a need for high-
quality studies that can rigorously study and eval-
uate a set of interventions targeting multiple domains
of CKD management that encompasses not only
pharmacologic, but behavioral/lifestyle, and organi-
zational changes. Many efforts are being geared in this
direction such as the Multifactorial Approach and
Superior Treatment Efficacy in Renal Patients with the
Aid of Nurse Practitioners (MASTERPLAN), and
similar initiatives would enhance the quality of in-
formation vital for the development of concrete stra-
tegies to mitigate adverse consequences associated
with nondiabetic CKD. A set of combined strategies
may prove to be most effective in reducing the risk of
adverse clinical outcomes in the population with
nondiabetic CKD when tested in large-scale and high-
quality studies, and this will overcome the current
challenges due to paucity of data in the current
literature.
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