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~700 Million
GBD Chronic Kidney Disease Collaboration, Lancet, 2020
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~700 Million

~37 Million

CDC, 2020
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$84 billion
CKD

$36 billion
ESKD

CDC, 2020
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Adapted from USRDS, 2018

Adjusted All-Cause Mortality Among 
Persons with CKD Stratified by Race

D
e

at
h

s 
p

e
r 

1
0

0
0

 p
t-

yr
s

at
 r

is
k

No CKD CKD 1-2 CKD 3 CKD 4-5

All
White
Black
Other



Duke Nephrology
Duke University School of Medicine

Adapted from USRDS, 2018

Adjusted All-Cause Mortality in 
CKD vs non-CKD
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Adapted from Chatzimanouil et al. JASN, 2019

Nephrology
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Chatzimanouil et al. JASN, 2019

Hypertension

CKD
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Evidence-Based Guideline 
Recommendations
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KDIGO, KI Supplements, 2013

KDIGO: Clinical Practice Guideline for 
Evaluation and Management of CKD

Recommendation

Level 1
“Recommend”

Level 2
“Suggest”

Not graded

A (High) D (Very Low)B C

A (High) D (Very Low)B C
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KDIGO, KI Supplements, 2013

*110 total 
recommendations

Level 1
(40%)
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KDIGO, KI Supplements, 2013

*110 total 
recommendations

Level 2
(24%)

Level 1
(40%)
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KDIGO, KI Supplements, 2013

*110 total 
recommendations

Level 2
(24%)

Level 1
(40%)

Not Graded
(36%)
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KDIGO, KI Supplements, 2013

*110 total 
recommendations

Level 2

Not Graded

A
20%

B
55%

C
23%

D 2%
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KDIGO, KI Supplements, 2013

*110 total 
recommendations

Not Graded

A
20%

B
55%

C
23%

A
8%

B
46%

D
15%

C
31%

D 2%
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KDIGO, KI Supplements, 2013

*21 total 
recommendations

Not Graded

A
14%

B
47%

C
14%

B
40%

D
20%

C
40%

D
14%

A 0%
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KDIGO, KI Supplements, 2013

*21 total 
recommendations

Not Graded

A
14%

B
47%

C
14%

B
40%

D
20%

C
40%

D
14%

A 0%

Only ~5% of treatment 
recommendations reached a 
“Grade A” level of evidence. 
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KDIGO, KI Supplements, 2013

*21 total 
recommendations

Not Graded

A
14%

B
47%

C
14%

B
40%

D
20%

C
40%

D
14%

A 0%

Why is observational data 
specifically dangerous in CKD and 

ESRD? 
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CHOIR (2006)
Hb 13.5 vs 11.3

(Epo Alpha)

CREATE (2006)
Hb 13-15 vs 10.5-11.5

(Epo Beta)

TREAT (2009)
Hb 13 vs 9

(Darbepoetin Alpha)

NS death/CV composite
↑Stroke (HR 1.92, 1.38-2.68)

NS CKD/CV composite
↑Dialysis requirement

Singh et al. NEJM. 2006; Drueke et al. NEJM. 2006; Pfeffer et al. NEJM. 2009

↑CV composite (HR 1.34, 1.04-1.74)
NS QoL difference 
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“I bet he forgot about SGLT2 inhibitors.”
-Willy Wonka (probably)
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Adapted from Perkovic et al. NEJM. 2019
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HR 0.66 (0.53-0.81)
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Adapted from Perkovic et al. NEJM. 2019
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Kidney Composite Outcome
HR 0.66 (0.53-0.81)

Heerspink et al. NEJM. 2020
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Adapted from Perkovic et al. NEJM. 2019
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UKPDS Group, Lancet. 1998; Brenner et al. NEJM. 2001; Perkovic et al. NEJM. 2019

Glycemic Control

Glycemic Control
+ ACEi/ARB

Glycemic Control
+ ACEi/ARB
+ SGLT2 inhibitors
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Glycemic Control

Glycemic Control
+ ACEi/ARB

Glycemic Control
+ ACEi/ARB
+ SGLT2 inhibitors
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UKPDS Group, Lancet. 1998; Brenner et al. NEJM. 2001; Perkovic et al. NEJM. 2019
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Chatzimanouil et al. JASN, 2019
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Stakeholders
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Regulatory & 
Government
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Kidney 
Societies 
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Academia
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Industry
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Patients & 
Advocates
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Edmonston et al, AJKD, 2020
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Interconnected Data Networks
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Fragmented, Privatized 
System

0

0.5

1

1.5

2

2.5

Records prior to 
transfer from 

another system.

Admission to an 
outside hospital 

system. 

C
re

at
in

in
e

 
(m

g
/d

l)

Time



Duke Nephrology
Duke University School of Medicine

Fragmented, Privatized 
System

0

0.5

1

1.5

2

2.5

Records prior to 
transfer from 

another system.

Admission to an outside 
hospital system. 

C
re

at
in

in
e

 
(m

g
/d

l)

Time



Duke Nephrology
Duke University School of Medicine

Fragmented, Privatized 
System
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Fragmented, Privatized 
System

← 90 Days →
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Mortality Risk by Dialysis Vintage
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https://rethinkingclinicaltrials.org/
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TiME

Dember et al, JASN, 2019; Edmonston et al, AJKD, 2020



Duke Nephrology
Duke University School of Medicine

pcornet.org
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EHR & Other 
Patient Data

Common 
Data Model

Common 
Data Model

Study-Specific 
Data Model
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Study-Specific 

Database
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Theaspirinstudy.org
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https://www.sentinelinitiative.org/
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Subphenotyping in CKD
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CKD
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CKD
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https://www.neptune-study.org; https://www.kpmp.org



Duke Nephrology
Duke University School of Medicine

Image credit: https://www.kpmp.org
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Adapted from Barisoni et al. Nat Rev Nephrol. 2020
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Standardized Kidney Data Collection
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Absent Semi-Quantitative Quantitative

Dipstick UACR UPCR???
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Pharmacokinetics
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Pragmatic Trials
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Adapted from hilostudy.org
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4400 patients, 80-120 facilities
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‘Lo’ Arm: Phosphate <5.5 mg/dl

‘Hi’ Arm: Phosphate ≥6.5 mg/dl

~4400 patients, 80-120 facilities
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Edmonston et al. AJKD. 2020
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Pragmatic ≠ Panacea
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Surrogate & Intermediate Endpoints
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Levey et al. AJKD. 2019



Duke Nephrology
Duke University School of Medicine

Perkovic et al. NEJM. 2019
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Levey et al. AJKD. 2019
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Adaptive Trial Designs
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Adapted from Edmonston et al. AJKD. 2020



Duke Nephrology
Duke University School of Medicine

Adapted from Edmonston et al. AJKD. 2020
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Adapted from Edmonston et al. AJKD. 2020
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Adapted from Edmonston et al. AJKD. 2020
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Adapted from Edmonston et al. AJKD. 2020



Duke Nephrology
Duke University School of Medicine

Adapted from Edmonston et al. AJKD. 2020
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Adapted from Edmonston et al. AJKD. 2020
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Adapted from Edmonston et al. AJKD. 2020
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Non-Kidney Endpoints
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Dissemination & Uptake
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Doesn’t apply to my patients. 
Not feasible for my practice. 

Not in the guidelines. 

Will it make me feel 
better or keep me out 

of the hospital?
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