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Disclosures

* [ have no financial interests or relationships to disclose

* The views expressed in this material are those of my own [Dr. Tarra
Faulk] and do not reflect the official policy or position of the U.S.
Government, the Department of Defense, or the Department of the Air
Force.
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Educational Objectives

| Discuss criteria for the diagnosis and staging of Chronic Kidney Disease
(CKD)

Examine real-world practices for CKD screening and monitoring

Review the current recommendations for the assessment of kidney
function

Describe methods for prognostication in both early and advanced CKD
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Definition of Chronic Kidney Disease

* Abnormalities of kidney structure or function, present for >3 months,
with implications for health and is classified based on cause, GFR
category, and albuminuria category (CGA)

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease
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Abnormalities of Kidney Structure or
Function Include:
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CKD Awareness

* Approximately 15% of the US adult population has CKD
* Most patients are asymptomatic until late stages of disease

* The vast majority of patients do not know they have CKD
o Low CKD awareness

* Why?

o Lack of provider driven education vs lack of screening?
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CKD Screening- Why, Who & How?

* Why?
o Many effective treatments exist to slow CKD progression and/or reduce CV
risk
* Proposal- universal screening for persons with HTN, diabetes, and
cardiovascular disease

* CKD screening must include assessment of eGFR AND albuminuria
o Both strongly a/w increased risk of morbidity and mortality
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CKD Screening- Real World Practices

« 523,165 adults with type 2 diabetes, over 1 year !
0 51.6% tested for both urine ACR and eGFR (89.5% eGFR alone)

e 1,344,594 adults with diabetes 2
o 35% tested for both urine ACR and eGFR

* 2,334,461 adults with HTN (no diabetes) ?
0 4%

I Stempniewicz, et.al. Diabetes Care 44: 200-2009, 2021
2 Shin, et.al. Hypertension 78: 1042-1052, 2021
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CKD Screening- Why & How?

@

* Blood pressure and glycemic control

* Proposal- universal screening for
persons with HTN, diabetes, and
cardiovascular disease

e CKD screening must include

* Lifestyle modification

assessment of eGFR and albuminuria e RAAS inhibition
o Both strongly a/w incr risk of morbidit o :
and morta 1t}},7 / g Stat_m therapy
* Sodium-glucose cotransporter-2
+ Why? inhibitors
o Many effective treatments exist to slow ° Nephrotoxin avoidance

CKD progression and/or reduce CV risk

= Adherence to guideline-recommended
therapy

* Others - targeted therapies
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Cause

* Clinical Suspicion/Presumption
* Biomarkers

* Genetic Testing

* Imaging

* Renal Biopsy
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Estimated Glomerular Filtration Rate (eGFR)

e Summary of Recommendations (2012, 2021) 1
o Adoption of new CKD-EPI estimating equation based on creatinine and refit
without the race variable

= Result: increase the prevalence of CKD among Black individuals and decrease the
prevalence among non-Black individuals

o Expand the use of cystatin C

= Equations using both creatinine and cystatin C are more accurate than the singular use of
either

o Therefore, change from CKD-Epi 2009 to CKD-Epi 2021 equation

I Delgado, et.al. ] Am Soc Nephrol 32: 2994-3015, 2021
2 Inker,; et.al. N Eng ] Med 385: 1737-1749, 2021

@
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Do Current eGFR Equations
Disadvantage Black Patients?

Do the current eGFR equations disadvantage the black patients? 0%, o

Potential effects of the use of race in the eGFR equatic

L AN

Race
o
- @ Same measured Drug Dosing Transplant walt  CKD Referral Dialysis Initiation
Social construct creatinine Higher GFR may list Higher GFR may del-  Higher GFR may del-
. result in higher Higher GFR may dol- ay referral for CKD ay Initiation of
antibiotic doses ay transplant listing care and/or dialysis dialysis
access
@
(=
Non-black Esrtier Earlier Earlier

Conclusions -The use of kidney function estimating equations that include race can cause problems with transparency and may unduly restrict access to care in

some cases. The marginal improverneant in accuracy may not justify use of this demographic variable Krlthlka M Ohan (@krltthISm)

Visual Abstract by Krithika Mohan (@Krithicism), NSMC Intern 2019
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Clinical Decisions Affected by Accuracy

§

Minimal effect on Contraindication for False detection of Possible rejection o
aGFR; Decisions matiormin, SGLT2 CKD, Lower dose of kidnay donor
basead upon inhibitors, BSP, and carboplatin, cispiatin candidates; Fewer
104 clinical findings gadolinium; Exclusion methotrexate, and famity members
from clinical triais ganciciovir able to donate

too high)

—d

(6GFR..

73 lﬂ"
o
erastimation |

v

o™

law)

~mGFR (mL/min/

oo

o

eGFR

stimation (eGFR

<1014

= with AA coafficient = without AA coefliciant

15 30 45 60 75 90 105

eGFR,, (mMLU/min/1.73 m*)

Levey. CJASN August 2020, 15 (8) 1203-1212
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Albuminuria Estimation

* Why albuminuria?

@

o Along with eGFR has been strongly associated with incr. risk of morbidity and
mortality 143

Goal- 24-hour albuminuria or first morning urine ACR (ACR, not PCR)

I Levey, et.al. Kidney Int 80: 17-28, 2011
2 Koye, et.al. Am ] Kidney Dis 72: 653-661, 2018
3 Halbesma, et.al. ] Am Soc Nephrol 17: 2582-2590, 2006
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Classification of CKD

Prognosis of CKD by GFR and albuminuria category

Parsistent albuminuria categories
Description and range

Al A2 A3
Prognosis of CKD by GFR — p—
and Albuminuria Categories: “""_':""“' Modarately Soveraly
KDIGO 2012 ”"”'"'. ‘:.:"” ncrensed Incressod
<30 me'y 30-300 mg/g 300 mg/'o
<3 ma'mmol 330 mg/mmol w30 mg'mmol
& G1 Normal or high 00
E
™
~8 .
- G2 Mildly decrensed 60-89
gL
N < &
g 'g Gaa 1||f11y 1o modarately 45.50
E® docroasod
w§
- Modarately to 2
g o e severely decroaned 90-44
oC e
g o
§ 8 G4 Soverely decroased 1526
[+
3 G5 Kidney tailure <15

Green: low risk (If no other markers of kidney disease, no CKD); Yellow: moderately increased risk;
Orange: high risk; Red, very high risk

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease
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Clinically Speaking...

* 48/F with CKD G4A1 of unknown etiology but with h/o DM, HTN, and
family history of multiple persons on dialysis

* 55/M with CKD G3A2 presumed 2 /2 Diabetic Nephropathy
* 35/M with CKD G2A2 2/2 biopsied IgA Nephropathy
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Prognostication

* Kidney biopsy findings
* Risk prediction equations
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Table 1. Risk tools in CKD

Tool Study Population Variables

Outcome Time Frame Weblink

4-variable KFRE?*?

per 1.73 m’

eGFR <60 ml/min  Age, sex, eGFR, urine

Kidney failure 2 and 5 years

ACR

kidneyfailurerisk.com

8-variable KFRE
1.73 m*

Advanced CKD*
per 1.73 m*

¢GFR <60 ml/min .écr

e¢GFR <30 ml/min  Age, sex, race, ¢GFR,

Age, sex, eGFR, urine
ACR, serum albumin,
phosphate, bicarbonate,

Kidney failure 2 and 5 years

corrected calcium

Kidney failure, 2 and 4 years
urine ACR, systolic cardiovascular disease,
blood pressure, history death

of cardiovascular disease,

diabetes, smoking

history

kidneyfailurerisk.com

ckdpcrisk.org/

lowgfrevents

Incident CKD**
per 1.73 m?

eGFR =60 ml/min  Age, sex, race, eGFR,

Incident eGFR
<60 ml/min
per 1.73 m”

5 years
urine ACR (optional if
no diabetes), history of
cardiovascular disease,
body mass index,
smoking history,
hypertension, diabetes,
diabetes medications and
hemoglobin Alc (if
diabetes)

ckdpcrisk.org/
ckdrisk

PCR to ACR*®
mg/g

Urine PCR =50 Urine PCR or urine

Urine ACR NA
dipstick, (sex,

hypertension, diabetes

optional)

ckdpcrisk.org/

pcr2acr

KFRE, kidney failure risk equation; ACR, albumin-creatinine ratio; PCR, protein-creatinine ratio.

ACOi
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eGFR Calculator
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eGFR Calculator

Isit CKD?
Either of the tollowing

) t for 23 months to be CKD

......
b

https://www.kidney.org/professionals/kdoqi/gfr_calculator
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eGFR Calculator

Additional Information

Formulas

CXD-EP Crastinine-Cystatin Equation (2021

About CKD
Criteria for CKE?

https://www.kidney.org/professionals/kdoqi/gfr_calculator
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eGFR Calculator

Equation 2021 CKD-EPI Creatinine

CKD-EPI Equations for Glomerular :
2009 CKD-EPI Creatinine

About the Creator

Filtration Rate (GFR)
4 2012 CKD-£EP| Cystatin C

8 De Andrew S. Levey ©

2012 CKD-EPI Creatinine-Cystatin C

Or. Lesley A, Inker @

Coy 2
The CKD Epidemiciogy >EX Female Male
Collaboration {CKD-EPI)
INSTRUCTIONS
For ue In patients with stable kidoey function, While the combined creatimine and cystatin Aqe
C eqguation can add accuracy, cystatin ¢ = not available in all laboratories and the creatinnes ~ vears
basad aguation Is adeguats for many clinical purposes Sese e Ay
Wwlate aloy
2021 CKD-EP| creatinine is curmently recommended by the ASN and NKF for GFR segorting in ADRD Gf
tho United States. o Kidnoy Faiture Risk lat
o Kinetl Tt i serum creatinine
ma/dL &

Serum cystatin C
ma/L

Result:
SR A e e e Bs://www.mdcalc.com/calc/3939/ckd-epi-equations-glomerular-filtration-rate-gfr
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‘ ‘ The good physician treats the
disease; the great physician treats the

patient who has the disease.
- William Osler
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Review- Educational Objectives

| Discuss criteria for the diagnosis and staging of Chronic Kidney Disease
(CKD)

Examine real-world practices for CKD screening and monitoring

Review the current recommendations for the assessment of kidney
function

Describe methods for prognostication in both early and advanced CKD
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