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IDENTIFYING

BEFORE ITS TOO LATE

Professor Mark Cooper



NEPHRON NUMBERS

36 WEEKS

THERE IS  NO REVERSE! 

ONLY SLOWER                

OR FASTER 



By the time you discover that 

the eGFR is abnormal (< 60)

Subjects have irreversibly lost 

half of their functioning nephrons



Aleksandar Denic et al. JASN 2017;28:313-320

globally sclerotic glomeruli

non sclerotic glomeruli



How CAN WE KNOW 
THAT GFR DECLINE IS GOING TOO FAST

(so that we might SLOW THIS GFR DECLINE
Before it’s too late)



Some patients are                                                            
more likely to develop CKD

- they are already “speeding” (rapid decline in GFR)

- elevated albuminuria

- other co-morbidity (e.g. CVD, PVD, NAFLD, retinopathy)

- poorly controlled BP

- other risk factors (e.g. Indigenous, FHx, etc) 
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Warren et al. Diabetes Care 2018; 41:1646

FASTER 

THAN 

NORMAL



ADVANCE Study. eGFR slope estimated using three measurements of eGFR at 4, 12 and 24 months after randomisation over 20 months.

Values were trimmed at a slope of <-5.4 and >3.8 ml min-1 (1.73 m)-2 year-1 (each included 1.0% of participants). Knots were placed at -5, -3, -1, 1 and 3 ml min-1 (1.73 m)-2 year-1, using 0 ml min-1 (1.73 m)-2 year-1

as the reference point. Covariates: Registration values of age, sex, region of residence, duration of diabetes, log-transformed UACR, systolic BP, diastolic BP, a history of macrovascular disease, smoking, drinking, 

treated hypertension, HbA1c, HDL-cholesterol, LDL-cholesterol, log-transformed triacylglycerol and BMI, 4-month eGFR and randomised treatment allocation (BP and glucose treatment)

3 x eGFR values over 20 months

Change in eGFR and combined major renal events

Oshima et al. Diabetologia (2019)



ADVANCE Study. eGFR slope estimated using three measurements of eGFR at 4, 12 and 24 months after randomisation over 20 months.

Values were trimmed at a slope of <-5.4 and >3.8 ml min-1 (1.73 m)-2 year-1 (each included 1.0% of participants). Knots were placed at -5, -3, -1, 1 and 3 ml min-1 (1.73 m)-2 year-1, using 0 ml min-1 (1.73 m)-2 year-1

as the reference point. Covariates: Registration values of age, sex, region of residence, duration of diabetes, log-transformed UACR, systolic BP, diastolic BP, a history of macrovascular disease, smoking, drinking, 

treated hypertension, HbA1c, HDL-cholesterol, LDL-cholesterol, log-transformed triacylglycerol and BMI, 4-month eGFR and randomised treatment allocation (BP and glucose treatment)

3 x eGFR values over 20 months

Change in eGFR and all cause mortality

Oshima et al. Diabetologia (2019)



Slower decline in eGFR
when treated with empagliflozin

* Week 4 to last value on treatment

Wanner et al. JASN 2018, 29 (11) 2755-2769;
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Logistic regression analysis included treatment, sex, baseline BMI category, baseline HbA1c category, baseline eGFR category, geographical region and age, in patients treated with ≥1 dose of study drug. eGFR assessed by 

MDRD formula. Baseline eGFR values were available for 6967 participants. Median treatment duration was 2.6 years. Median observation time was 3.1 years.

BMI, body mass index; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; MDRD, Modification of Diet in Renal Disease.
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Fewer fast progressors when 
treated with empagliflozin



Annual eGFR screening

eGFR>60

Check again next year
or sooner if eGFR 

dropping or clear risks
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FR 10-dayseGFR<60 <3-months

AKI? CKD?

At least annually from 
the time of diagnosis



But some patients are more 
likely to get CKD sooner

- fast declining GFR

- elevated albuminuria

- other co-morbidity (e.g. CVD, PVD, NAFLD, retinopathy)

- poorly controlled BP

- other risk factors (e.g. Indigenous, FHx, etc) 



Cherney D et al. Lancet Diabetes Endocrinol 2017;5:610
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1. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppl 2013;3; 2. Polkinghorne KR et al. Clin Biochem Rev 2014;35:67; 
3. National Kidney Foundation 2019. https://www.kidney.org/kidneydisease/siemens_hcp_acr (accessed Mar 2020); 4. Tuttle KR et al. Am J Kidney Dis 2014;64:510

Test AER in all patients with T2D (without CKD) 

From the time of diagnosis & annually  thereafter

It can be most easily quantified by measuring the                                           
urine albumin-to-creatinine ratio (UACR)1,2

UACR = albumin concentration (mg)
creatinine concentration (g)

• Measured using a single spot urine test (morning sample preferred). 

• Albuminuria can also be quantified by collecting 24-h urine1,3,4

Identifying CKD in Type 2 Diabetes1

https://www.kidney.org/kidneydisease/siemens_hcp_acr


Screening for an elevated AER

ACR < 30 mg/g 

ACR > 30 mg/g 

Check again next yearSc
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R Repeat 2x If one more > 30 mg/g 

Both < 30 mg/g 

CKD

At least annually from 
the time of diagnosis



But some patients are more 
likely to get CKD sooner

- fast declining GFR

- elevated albuminuria

- other co-morbidity (e.g. CVD, CHF, NAFLD, OSA)

- poorly controlled BP

- other risk factors (e.g. Indigenous, FHx, etc) 
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But some patients are more 
likely to get CKD sooner

- fast declining GFR

- elevated albuminuria

- other co-mordidity (e.g. CVD, CHF, MAFLD, retinopathy)

- Poorly controlled BP

- other risk factors (e.g. Indigenous, FHx, etc) 



Böhm M, et al. .J Hypertens. 2020 Sep;38(9):1829-1840.

Blood pressure control is associated with incident CKD in patients with T2D + CVD



Slower decline in eGFR
when treated with empagliflozin

* Week 4 to last value on treatment

Christoph Wanner, et al. JASN November 2018, 29 (11) 2755-2769;



But some patients are more 
likely to get CKD sooner

- fast declining GFR

- elevated albuminuria

- other co-mordidity (e.g. CVD, CHF, MAFLD, retinopathy)

- poorly controlled BP

- other risk factors (e.g. Indigenous, Race, FHx, etc) 



Slower decline in eGFR
when treated with empagliflozin

* Week 4 to last value on treatment

Wanner et al. JASN 2018, 29 (11) 2755-2769;



NOVEL BIOMARKERS FOR PRE-CKD?

• Soluble TNFR?

• Promarker D

• Urine biomarkers?

• Epigenetic markers?

•Artificial Intelligence?



SOLUBLE TUMOR NECROSIS FACTOR RECEPTOR TYPE 1 (TNFR1)
PREDICTS EARLY DECLINE IN PATIENTS WITH T2

MacIsaac  et al. J Diab Complications (2019)

* from baseline in patients with an early decline in renal function (n = 30) after 8 years of follow up
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Multi-Ethnic Study of Atherosclerosis (MESA) and Reasons for 

Geographic and Racial Differences in Stroke (REGARDS) cohorts.



• Panel of three novel protein biomarkers (ApoA4, CD5L and IGFBP3)

• Combined with three clinical risk factors (HDL, age, eGFR)

PromarkerD



Peters ….Davis.  J Diab Compl 2019

Promarker D – predicting loss of kidney function in the Fremantle Diabetes Study



CKD273 – urine proteomic profile
based on 273 protein fragments (mostly collagen peptides)

Zurbig et al Diabetologia (2019)

P
re

d
ictin

g e
G

F
R

 d
e
clin

e



DNA methylation generally modifies the 

transcription of genes either by altering the 

binding of transcription factors or                                           

the recruitment of repressive proteins



Convergence of DNA methylation and Diabetes-Associated pathways 

Differentially methylated genes associated with diabetic kidney disease



Genes implicated in DN are differentially methylated

serine/threonine protein kinase regulatory-associated protein of mTOR

voltage-dependent Ca channel voltage-dependent K channel

ubiquitin protein ligase 4

early response gene TF
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