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•Chronic kidney disease / End-stage kidney 
disease

•Glomerulonephritis

•Transplantation 





aESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for more than 28 days, renal transplantation or sustained eGFR <15mL/min/1.73m2 for at least 28 days.

ACEi = angiotensin-converting enzyme inhibitor; ANCA = anti-neutrophil cytoplasmic antibody; ARB = angiotensin-receptor blocker; CKD = chronic kidney disease; CV = cardiovascular; eGFR = estimated glomerular filtration rate; ESKD = 
end-stage kidney disease; hHF = hospitalization for heart failure; T1D = type 1 diabetes; T2D = type 2 diabetes; UACR = urinary albumin-to-creatinine ratio.

1. Heerspink HJL et al. Nephrol Dial Transplant. 2020;35:274–282; 2. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446.

• Composite of sustained       

≥50% eGFR decline, ESKD, or renal death 

• Composite of CV death or hHF

• All-cause mortality

Secondary Outcomes

Dapagliflozin 10 mg 
+ standard of care

Placebo 
+ standard of care
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Composite of sustained ≥50% eGFR decline, 

ESKDa, renal or CV death

Primary Outcome

4304 Randomized

Median follow-up 2.4 years

Key Inclusion Criteria

• ≥18 years of age

• eGFR ≥25 to ≤75 mL/min/1.73m2

• UACR ≥200 to ≤5000 mg/g

• Stable max tolerated dose of 

ACEi/ARB for ≥4 weeks

• With and without T2D

Key Exclusion Criteria

• T1D

• Polycystic kidney disease, 

lupus nephritis, ANCA-

associated vasculitis

• Immunosuppressive therapy ≤6 

months prior to enrollment





Primary Composite Outcome: 
Sustained ≥50% eGFR Decline, ESKD, Renal or CV Deatha,1

aESKD defined as the need for maintenance dialysis (peritoneal or hemodialysis) for at least 28 days and renal transplantation or sustained eGFR <15mL/min/1.73m2 for at least 28 days. Renal death was defined as death due to ESKD when 
dialysis treatment was deliberately withheld for any reason.3; b95% CI, 15 to 27.

ARR = absolute risk reduction; CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; ; NNT = number needed to treat; RRR = relative risk reduction.

1. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446; 2. Heerspink HJL. Presented at: ESC Congress – The Digital Experience; August 29 – September 1, 2020;

3. Heerspink HJL et al. Nephrol Dial Transplant. 2020;35:274–282.
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DAPA 10 mg
Placebo
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197 events

Placebo

312 events
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DAPA
9.2%

Placebo
14.5%

HR (95% CI)
0.61 (0.51-0.72)

p-value2

0.000000028

5.3% ARR



Primary Composite Outcome: 
All Components Contributed to the Observed Treatment Effect1

aThere were 69 endpoint events for dapagliflozin and 100 endpoint events for placebo for the combined chronic dialysis and renal transplantation endpoint (HR 0.66; 95% CI 0.49, 0.90). 

CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; NC = not calculable.

1. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446; 2. Heerspink HJL. Presented at: ESC Congress – The Digital Experience; August 29 – September 1, 2020.

Number of Events (%)

HR (95% CI)
DAPA 10 mg 

(n=2152)
Placebo 
(n=2152) HR 95% CI p-value2

Primary Composite Outcome

Composite of ≥50% eGFR Decline, ESKD, or 
Renal or CV Death

197 (9.2) 312 (14.5) 0.61 (0.51, 0.72) 0.000000028

Components of the Primary Composite Outcome

≥50% eGFR Decline 112 (5.2) 201 (9.3) 0.53 (0.42, 0.67) <0.0001

ESKD 109 (5.1) 161 (7.5) 0.64 (0.50, 0.82) 0.0004

eGFR <15mL/min/1.73m2 84 (3.9) 120 (5.6) 0.67 (0.51, 0.88) 0.0045

Chronic Dialysisa 68 (3.2) 99 (4.6) 0.66 (0.48, 0.90) 0.0080

Transplantationa 3 (0.1) 8 (0.4) NC

Renal Death 2 (<0.1) 6 (0.3) NC

CV Death 65 (3.0) 80 (3.7) 0.81 (0.58, 1.12) 0.2029

0.30 0.60 1.00 1.25

DAPA 10 mg Better Placebo Better



Number of Events

HR (95% CI)
DAPA 10 mg 

(n=2152)
Placebo 
(n=2152) HR 95% CI

p-value
Interaction2

Composite of ≥50% eGFR Decline, ESKD, or Renal or CV Death

All Patients 197 312 0.61 (0.51, 0.72)

T2D at Baseline 0.24

Yes 152 229 0.64 (0.52, 0.79)

No 45 83 0.50 (0.35, 0.72)

UACR (mg/g) at Baseline 0.52

≤1000 44 84 0.54 (0.37, 0.77)

>1000 153 228 0.62 (0.50, 0.76)

eGFR (mL/min/1.73m2) at Baseline 0.22

<45 152 217 0.63 (0.51, 0.78)

≥45 45 95 0.49 (0.34, 0.69)

Primary Composite Outcome: 
Treatment Benefit Consistent Across Pre-specified Subgroups

CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease; HR = hazard ratio; T2D = type 2 diabetes; UACR = urinary albumin-to-creatinine ratio.

1. Heerspink HJL et al. N Engl J Med. 2020; 383:1436-1446; 2. Heerspink HJL. Presented at: ESC Congress – The Digital Experience; August 29 – September 1, 2020.

0.13 0.50 1.00 1.25

DAPA 10 mg Better Placebo Better





EMPA- KIDNEY



EMPA - KIDNEY

• CKD

• With/without DM

• Non-albuminuric

• 6609 participants 

• eGFR ≥20 to <45 or eGFR ≥45 to <90 and UACR ≥ 200 mg/g

• Composite outcome: ESKD, sustained eGFR decline of ≥40% or 
renal/CV death



Nature Reviews Nephrology volume 17 | FEBRUARY 2021 | 83



Finerenone

• Non-steroidal MRA

• FDA approved

• The tissue distribution of non-steroidal MRAs such as finerenone is 
balanced between the kidney and the heart, whereas steroidal MRAs 
such as spironolactone and eplerenone accumulate more prominently 
in the kidney

• Much shorter half-life than steroidal MRAs and has no active 
metabolites



N Engl J Med 2020;383:2219-29



• Composite primary outcome: ESKD, sustained eGFR decline of ≥40% 
or renal/CV death











NEJM 385;24 December 9, 2021





Combining SGLT2 and non-steroidal MRAs?





• Clinical evidence to date does not support the hypothesis that 
combining SGLT2 inhibitors with MRAs has additional effects in 
cardiac and/or renal outcomes.



(Cardiology in Review 2016;24: 316–323)















Erythropoiesis stimulating agents (ESA)



A very short explanation about HIF

• HIF-a is constitutively produced and rapidly degraded under normoxic
conditions

• Degradation of HIF-a is mediated by prolyl hydroxylase domain (PHD) 1, 
PHD2, and PHD3 enzymes, which hydroxylate specific proline residues 
within HIF-a

• Hydroxylated HIF-a is ubiquitylated, leading to its proteasomal degradation

• Hypoxia or HIF–PHD inhibitors (PHIs) reduce PHD catalytic activity, which 
leads to cellular accumulation of HIF-a, its nuclear translocation, 
heterodimerization with HIF-b, and increased transcription of HIF-regulated 
genes, which are involved in multiple biological processes











Evrenzo (Roxadustat)

• EMA approved

• For HD patients

• No history of cancer

• P.O(!)

• Appeal for approval in Israel











Practice Point 3.1.1. A kidney biopsy may not be required to confirm the 
diagnosis of MN in patients with a compatible clinical and serological 
presentation









Avacopan

• Avacopan noninferior to GC for remission induction at wk 26 (72.3% 
vs 70.1%) and superior to GC for sustained remission at wk 52 (65.7% 
vs 54.9%)

• May replace GC in the future






