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– At the conclusion of this presentation, participants should be able to identify and evaluate 

daprodustat, an investigational novel oral prolyl hydroxylase inhibitor, as a potential treatment 

for patients with anemia of chronic kidney disease

– Daprodustat was non-inferior to conventional erythropoiesis-stimulating agent for both 

hemoglobin and cardiovascular outcomes in non-dialysis, incident dialysis and maintenance 

dialysis patients

Learning Objective
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700M CKD is an increasing global health burden affecting 700 million patients worldwide1,2

1. GBD Chronic Kidney Disease Collaboration. Lancet 2020;395(10225):709–33; 2. GSK press release. 05 November 2021 [Accessed 04 March 2022]; 3. Stauffer ME, Fan T. PLoS One 2014;9(1):e84943; 4. National Institute of Diabetes and 

Digestive and Kidney Diseases, Anemia in Chronic Kidney Disease, September 2020 [Accessed 04 March 2022]; 5. Amgen. PROCRIT (epoetin alfa) [package insert]. U.S. Food and Drug Administration website, 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/103234s5196pi.pdf; 6. Amgen. ARANESP (darbepoetin alfa) [package insert]. U.S. Food and Drug Administration website, 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/103951s5378lbl.pdf; 7. Singh AK, et al. N Engl J Med 2006;355(20):2085–98.

CKD, chronic kidney disease; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; IV, intravenous; MI, myocardial infarction; SC, subcutaneous

CKD, Anemia, and Unmet Needs
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1-in-7 Approximately 1-in-7 patients with CKD also develop anemia2–4 

Safety concerns exist regarding normalizing Hb levels using conventional ESAs5–7

– e.g., increased risks of stroke, MI, vascular access thrombosis, tumor-related 

mortality, and death 

Standard of care treatment for anemia includes ESAs that are administered by IV 

or SC injections4

Oral alternative treatment options are needed for anemia of CKD

https://www.gsk.com/en-gb/media/press-releases/gsk-announces-positive-phase-iii-efficacy-and-safety-data-for-daprodustat-in-patients-with-anaemia-due-to-chronic-kidney-disease/
https://www.niddk.nih.gov/health-information/kidney-disease/anemia
https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/103234s5196pi.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/103951s5378lbl.pdf
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The HIF pathway regulates the

physiological response to hypoxia by 

inducing EPO production1,2

In CKD, the HIF pathway is

dysregulated, contributing to the 

development of anemia in some patients2

HIF-PHIs stabilize HIF by inhibiting PHD

to mimic the physiologic response to 

hypoxia → this stimulates erythropoiesis

via production of EPO3–6

HIF-PHIs
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HIF-PHIs, such as daprodustat, are potential oral alternative

treatment options to ESAs for treating anemia of CKD7

For simplicity, HIF-2α and HIF-2β are not depicted but act in a manner analogous to HIF-1α and HIF-1β. 1. Koury MJ and Haase VH. Nat Rev Nephrol 2015;11(7):394–410; 2. Locatelli F, et al. Am J Nephrol

2017;45(3):187–99; 3. Ariazi JL, et al. J Pharmacol Exp Ther 2017;363(3):336–47; 4. Haase VH. Am J Physiol Renal Physiol 2010;299(1):F1–13; 5. Haase VH. Blood Rev 2013;27(1):41–53; 6. Maxwell PH & Eckardt

KU. Nat Rev Nephrol 2016;12(3):157–68; 7. FDA Briefing Document, Cardiovascular and Renal Drugs Advisory Committee 2021, https://www.fda.gov/media/150728/download. CKD, chronic kidney disease; 

PO, erythropoietin; ESA, erythropoiesis-stimulating agent; HIF, hypoxia-inducible factor; HIF-PHI, hypoxia-inducible factor prolyl hydroxylase inhibitor; O2, oxygen; OH, hydroxyl; PHD, prolyl hydroxylase domain
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– In this talk we present Hb efficacy data, CV safety data, and other safety data for three 

trials from the ASCEND program:

1.Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24; 3. Singh AK, et al. JAMA Intern Med 2022. In press.

CKD, chronic kidney disease; CV, cardiovascular; CVOT, cardiovascular outcome trial; Hb, hemoglobin

ASCEND Clinical Trial Program for Daprodustat
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The ‘Anemia Studies in Chronic Kidney Disease: Erythropoiesis

via a Novel prolyl hydroxylase inhibitor Daprodustat’ (ASCEND)

phase 3 program investigated the efficacy and safety of daprodustat versus 

a conventional ESA across the CKD patient spectrum

NCT028768352NCT028793051 NCT030292083

CVOT
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Trial Design: ASCEND-D1 and ASCEND-ND2

Hb treatment target: 

10.0–11.0 g/dL
4-week 

placebo run-in R

Open-label* 1:1 

randomization

4-week 

screening

Daprodustat, oral, daily

ESA† (-D)

Darbepoetin alfa, SC (-ND) 

Iron management protocol 

applied to both arms   
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ASCEND-ID

Event-driven, open-label, randomized, active-controlled, parallel-group, multicenter, Phase 3

Co-primary Endpoints

1. Mean change in Hb from 

baseline to the average 

during the primary 

evaluation period 

(Week 28 through Week 52) 

2. Time to first MACE‡

(target 664 adjudicated 

first events)

ASCEND-D: Key entry criteria

• 18 to ≤99 years of age

• Randomization Hb criteria:

˗ Hb 8.0–11.5 g/dL

• ESA users

• Dialysis (HD/PD) >90 days prior to screening

• Iron replete: Ferritin >100 ng/mL; TSAT >20%

ASCEND-ND: Key entry criteria

• 18 to ≤99 years of age

• CKD Stage 3–5  

• Randomization Hb criteria:

˗ Hb 8.0–10.0 g/dL, if not using ESAs

˗ Hb 8.0–11.0 g/dL, if using ESAs

• Not on dialysis and no plans to start within 90 days

• Iron replete: Ferritin >100 ng/mL; TSAT >20%

*The sponsor, steering committee and endpoint adjudication committee remained blind to aggregate treatment assignment throughout the trial. †Epoetin alfa (IV; HD patients) or darbepoetin alfa (SC; PD patients). 
‡MACE: composite of all-cause mortality, a non-fatal myocardial infarction, or a non-fatal stroke. 1.Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24.

CKD, chronic kidney disease; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HD, hemodialysis; MACE, major adverse cardiovascular event; PD, peritoneal dialysis; R, randomization;

TSAT, transferrin saturation



Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

Trial Design: ASCEND-ID1

Hb treatment target: 

10.0–11.0 g/dL

R

Open-label* 1:1 

randomization

2–6-week 

screening

Daprodustat, oral, daily

Darbepoetin alfa, SC/IV†

Iron management protocol 

applied to both arms   
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ASCEND-ID

Open-label, randomized, active-control, parallel-group, multicenter, 52-week, Phase 3

Primary Endpoint

Mean change in Hb from 

baseline to the average 

during the primary 

evaluation period 

(Week 28 through Week 52) 

ASCEND-ID: Key entry criteria

• 18 to ≤99 years of age

• Randomization Hb criteria:

˗ Hb 8.0–10.5 g/dL at screening / 8.0–11.0 g/dL at randomization

• Limited ESA exposure‡

• Planning to start dialysis ≤6 weeks after screening OR started and received dialysis for end-stage renal disease ≤90 

days immediately prior to randomization, with no expected stop to dialysis during trial duration

• Iron replete: Ferritin >100 ng/mL; TSAT >20%

*The sponsor, steering committee and endpoint adjudication committee remained blind to aggregate treatment assignment throughout the trial. †SC for PD patients, IV for HD patients. ‡Defined as ≤6 weeks of short-

acting ESA (rhEPO or biosimilars, max. 20,000 U total) or long-acting ESA (darbepoetin alfa, max. 100 µg total) or methoxy polyethylene glycol-epoetin beta (max. 125 µg total) received before or after starting dialysis.

1. Singh AK, et al. JAMA Intern Med 2022. In press.

ESA, erythropoiesis-stimulating agent; IV, intravenous; SC, subcutaneous; TSAT, transferrin saturation
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In each trial, few patients withdrew; withdrawal rates similar between treatments

In ASCEND-D, 5 daprodustat and 3 ESA patients were randomized but never treated. In ASCEND-ND, 2 darbepoetin alfa patients were randomized but never treated.

1.Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24; 3. Singh AK, et al. JAMA Intern Med 2022. In press.

ESA, erythropoiesis-stimulating agent; ITT, intent-to-treat; RT, randomized treatment

Patient Disposition [ITT Population]
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ASCEND-D1 ASCEND-ND2 ASCEND-ID3

Daprodustat ESA Daprodustat
Darbepoetin 

alfa
Daprodustat

Darbepoetin 

alfa

Randomized, n 2964 3872 312

Intent-to-treat, n 1487 1477 1937 1935 157 155

Withdrew from trial, % 

Completed the trial

8

92

8

92

3

97

3

97

1

99

3

97

Prematurely discontinued RT, %

Did not prematurely discontinue RT

53

47 

53

47 

38

62

38

62

29

71 

25

75 

Known vital status, %

Unknown vital status

98

2

98

2

99

<1

99

<1

100

0

99

<1
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In each trial, baseline characteristics were balanced between treatments

Patient Baseline Demographics [ITT Population]
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ASCEND-D1 ASCEND-ND2 ASCEND-ID3

Daprodustat

(N=1487)

ESA

(N=1477) 

Daprodustat

(N=1937)

Darbepoetin 

alfa (N=1935)

Daprodustat

(N=157)

Darbepoetin 

alfa (N=155)

Age (years), median (IQR) 58 (48–67) 59 (47–68) 67 (57–75) 67 (57–74) 52 (45–63) 56 (45–67)

Male, % 57 57 43 45 61 63

Dialysis type*, HD / PD, % 89 / 11 89 / 11 N/A N/A 80 / 20 81 / 19

CKD stage, 2 / 3 / 4 / 5, %
0 / 0 / 0 / 

100

0 / 0 / 0 / 

100

<1 / 17 /

45 / 37

<1 / 19 /

46 / 35

0 / 0 / 0 / 

100

0 / 0 / 0 / 

100

Dialysis start, planned / unplanned, % - - N/A N/A 69 / 31 69 / 31

Hb, mean, g/dL 10.4 10.4 9.9 9.9 9.5 9.5

IV iron, % 64 64 12 12 67 70

ESA user, % 100 100 47 47 - -

CV disease history, % 45 45 37 37 30 29

History of diabetes, % 41 42 56 58 45 45

*At randomization. In ASCEND-D, 5 daprodustat and 3 ESA patients were randomized but never treated. In ASCEND-ND, 2 darbepoetin alfa patients were randomized but never treated.

1.Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24; 3. Singh AK, et al. JAMA Intern Med 2022. In press.

CKD, chronic kidney disease; CV, cardiovascular; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; HD, hemodialysis; ITT, intent-to-treat; IQR, interquartile range; IV, intravenous; N/A, not applicable;

PD, peritoneal dialysis
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*Data shown are the approximate range in the median dose across the different time-points during the first 52 weeks of the trial. †In ASCEND-D, the active control was darbepoetin alfa for PD patients or epoetin alfa for 

HD patients. 1.Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24; 3. Singh AK, et al. JAMA Intern Med 2022. In press.

HD, hemodialysis; PD, peritoneal dialysis

Daprodustat Dosing During the First Year
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ASCEND-D† ASCEND-ND ASCEND-ID

Median dose: 6 mg in ASCEND-D1; 2–4 mg in ASCEND-ND2 and ASCEND-ID3

Daprodustat 6 mg/day

Darbepoetin alfa 75–150 µg/4 weeks

Epoetin alfa
5,000–8,000 

U/week

2–4 mg/day

40–60 µg/4 weeks

N/A

2–4 mg/day

60–80 µg/4 weeks

N/A

Median dose of daprodustat and active control*
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ASCEND Trial Program Primary Publications
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Data from the ASCEND-D, ASCEND-ND and ASCEND-ID trials are published

Singh AK, et al. N Engl J Med 2021;385(25):2325–35 Singh AK, et al. N Engl J Med 2021;385(25):2313–24

Singh AK, et al. Efficacy and Safety of Daprodustat in Anemia of Chronic Kidney Disease in 

Incident Dialysis Patients: A Randomized Clinical Trial. JAMA Intern Med 2022. In press
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– We will focus on some of the key published data and other data of interest

from the ASCEND-D, ASCEND-ND, and ASCEND-ID trials:

– Hb efficacy

– MACE

– Principal secondary endpoints

– MACE or thromboembolic events

– MACE rate by Hb

– IV iron utilization

– BP parameters

– Safety

BP, blood pressure; Hb, hemoglobin; IV, intravenous; MACE, major adverse cardiovascular event 

ASCEND Trial Program Data

13



Mean change in Hb between baseline and the evaluation period (mean over Week 28 to 52)

[Co-primary endpoint in ASCEND-D and ASCEND-ND; Primary endpoint in ASCEND-ID]

Hb Efficacy

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

Hb, hemoglobin
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Mean Change in Hb (Year 1 Data): ASCEND-D1 and -ND2

Daprodustat was noninferior to active control in both trials [ITT population]

15

– Mean change in Hb from baseline to the evaluation period (Weeks 28–52)

Adjusted Mean Treatment 

Difference (95% CI)*

0.18 (0.12, 0.24)

Noninferiority was achieved because the 

lower boundary of the 95% CI of the 

treatment difference was greater than pre-

specified noninferiority margin of –0.75 g/dL

Adjusted Mean Treatment 

Difference (95% CI)*

0.08 (0.03, 0.13)

10.5
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ASCEND-D ASCEND-NDDaprodustat ESA Daprodustat Darbepoetin alfa

No. of patients
1487 1485 1453 1421 1386 1403 1316 1275 1336 1208 1180 1274 1128 1103 1241Daprodustat

ESA 1477 1475 1449 1409 1378 1381 1318 1269 1323 1228 1198 1270 1155 1132 1225

No. of patients
1936 1932 1866 1832 1739 1705 1586 1514 1511 1403 1364 1364 1248 1214 1254Daprodustat

Darbepoetin alfa 1935 1933 1867 1825 1770 1697 1604 1541 1506 1421 1378 1398 1275 1229 1243

*Based on an ANCOVA model using observed and imputed data with terms for treatment, baseline Hb, dialysis type (ASCEND-D) or baseline ESA use (ASCEND-ND) and region. Error bars indicate 95% CI.

Post-randomization values include on- and off-treatment values. Visits on or before Day 1 include only pre-treatment values. Horizontal reference lines represent the Hb analysis range (10–11.5 g/dL). The Hb target 

range for dose changes is 10–11 g/dL. Vertical dashed lines represent the evaluation period. 1. Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24.

ANCOVA, analysis of covariance; CI, confidence interval; ESA, erythropoiesis stimulating agent; Hb, hemoglobin; ITT, intent-to-treat; Scr, screening; Wk, week
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16
*Based on an ANCOVA model using observed and imputed data with terms for baseline Hb, dialysis type, and dialysis start manner. Data presented as mean (95% CI) Hb concentrations over study duration. Visits 

on or before Day 1 include only pre-treatment values. Post-randomization values include observed and imputed Hb values (on- and off-treatment). Horizontal reference lines represent the Hb analysis range                

(10–11.5 g/dL). The Hb target range for dose changes was 10–11 g/dL. Vertical dotted lines represent the evaluation period.

1. Singh AK, et al. JAMA Intern Med 2022. In press. ANCOVA, analysis of covariance; BL, baseline; CI, confidence interval; Hb, hemoglobin; ITT, intent-to-treat; Scr, screening

Mean Change in Hb (Year 1 Data): ASCEND-ID1

Daprodustat was noninferior to darbepoetin alfa [ITT population]

Adjusted Mean Treatment 

Difference (95% CI)*

–0.10 (–0.34, 0.14)

– Mean change in Hb from baseline to the evaluation period (Weeks 28–52)

Noninferiority was achieved

because the lower boundary of the 

95% CI of the treatment difference 

was greater than pre-specified 

noninferiority margin of –0.75 g/dL
Scr Day 1 BL Wk 8 Wk 12 Wk 16 Wk 20 Wk 24 Wk 28 Wk 32 Wk 36 Wk 40 Wk 44 Wk 48 Wk 52
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Daprodustat Darbepoetin alfa

Wk 4

No. of patients
157 157 157 157 157 157 157 157 157 157 157 157 157 157 157Daprodustat

Darbepoetin alfa 155 155 155 155 155 155 155 155 155 155 155 155 155 155 155

157

155



First occurrence of adjudicated MACE

[Co-primary endpoint in ASCEND-D and ASCEND-ND]

MACE

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

MACE, major adverse cardiovascular event
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Daprodustat was noninferior to active control in both trials [ITT population]

18

Noninferiority of daprodustat was achieved in both trials because the upper boundary of the 

95% CI of the hazard ratio was lower than the pre-specified noninferiority margin of 1.25

Analyses include first MACE on/after randomization (on- and off-treatment events). *A rate difference of <0 indicates a lower risk with daprodustat compared with ESA/darbepoetin alfa. †Hazard ratio estimated using a

Cox proportional hazards regression model with treatment group, dialysis type (ASCEND-D) or baseline ESA (ASCEND-ND) and region as covariates. A hazard ratio of <1 indicates a lower risk with daprodustat compared 

with ESA/darbepoetin alfa. Note: y-axis scale may differ from those in the primary publications. 1. Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24.

CI, confidence interval; ESA, erythropoiesis-stimulating agent; ITT, internt-to-treat; MACE, major adverse cardiovascular event; MI, myocardial infarction; PY, person-years.
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First Occurrence of Adjudicated MACE: ASCEND-D1 and -ND2

ASCEND-D Daprodustat

(N=1487) 

ESA 

(N=1477)

First occurrence of

adjudicated MACE, n (%)
374 (25.2) 394 (26.7)

All-cause mortality 244 (16.4) 233 (15.8)

Non-fatal MI 101 (6.8) 126 (8.5)

Non-fatal stroke 29 (2.0) 35 (2.4)

MACE rate/100 PY (95% CI) 11.1 (10.0, 12.3) 11.9 (10.7, 13.1)

Rate difference/100 PY (95% CI)* –0.8 (–2.4, 0.8)

Adjusted hazard ratio† (95% CI): 0.93 (0.81, 1.07)

ASCEND-ND Daprodustat

(N=1937) 

Darbepoetin 

alfa (N=1935)

First occurrence of

adjudicated MACE, n (%)
378 (19.5) 371 (19.2)

All-cause mortality 252 (13.0) 259 (13.4)

Non-fatal MI 96 (5.0) 91 (4.7)

Non-fatal stroke 30 (1.5) 21 (1.1)

MACE rate/100 PY (95% CI) 10.9 (9.8, 12.0) 10.6 (9.6, 11.8)

Rate difference/100 PY (95% CI)* 0.2 (–1.3, 1.8)

Adjusted hazard ratio† (95% CI): 1.03 (0.89, 1.19)

Months since randomization
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– A rate difference of <0 indicates a lower risk with daprodustat compared with darbepoetin alfa

No significant difference between treatments in MACE rate per 100 PY [ITT population]

19

ASCEND-ID reported adjudicated

MACE but was not designed for

formal evaluation of MACE

All on- and off-treatment events were included.

1. Singh AK, et al. JAMA Intern Med 2022. In press.

CI, confidence interval; ITT, intent-to-treat; MACE, major adverse cardiovascular event; PY, person years

Daprodustat

(N=157)

Darbepoetin alfa 

(N=155)

First occurrence of adjudicated MACE, n (%) 19 (12.1) 15 (9.7)

All-cause mortality 14 (8.9) 9 (5.8)

Non-fatal myocardial infarction 5 (3.2) 5 (3.2)

Non-fatal stroke 0 (0) 1 (0.6)

MACE rate per 100 PY (95% CI) 11.7 (7.0, 18.2) 9.2 (5.2, 15.2)

Absolute rate difference per 100 PY (95% CI) 2.4 (–4.6, 9.4)

First Occurrence of Adjudicated MACE: ASCEND-ID1
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Analysis Treatment Patients, n/N Hazard ratio

(95% CI)

First occurrence MACE 

(primary endpoint)

Daprodustat

Darbepoetin alfa

378/1937                          

371/1935
1.03 (0.89, 1.19)

First occurrence on-

treatment MACE
Daprodustat

Darbepoetin alfa

274/1937                         

202/1933
1.40 (1.17, 1.68)

First occurrence MACE, 

excl. COVID-19 MACE
Daprodustat

Darbepoetin alfa

345/1937                          

339/1935
1.03 (0.88, 1.19)

First occurrence MACE 

with additional covariates

Daprodustat

Darbepoetin alfa

378/1937                        

371/1935
1.01 (0.88, 1.17)

MACE Supplementary Analysis: ASCEND-ND1

Darbepoetin alfa

better

Daprodustat

better
• Supplementary MACE analyses

for the ASCEND-D and ASCEND-ND 

trials were generally consistent 

with noninferiority conclusions 

from the primary analysis

• There was one exception – the

on-treatment MACE analysis for the 

ASCEND-ND trial (see figure)

• This was related to the prespecified 

on-treatment definition, which 

failed to account for differences in 

dosing frequency.* Post hoc 

analyses were therefore conducted

NI margin = 1.25

20

With the exception of the on-treatment analyses, all analyses follow the “ITT approach” and use both on- and off-treatment MACE. On-treatment: from treatment start to the earlier of [28 days after the participant’s last dose of randomized 

treatment (last dose date + 28 days), or date of study completion/withdrawal]. Hazard ratio estimated using a Cox proportional hazards regression model with treatment group, baseline ESA use and region as covariates. A hazard ratio of 

<1 indicates a lower risk with daprodustat compared with ESA/darbepoetin alfa. *Of note, 78% of patients in the control arm were receiving monthly darbepoetin alfa at the time of their last dose compared with daily dosing for all 

daprodustat patients. 1. Singh AK, et al. N Engl J Med 2021;385(25):2313–24. CI, confidence interval; COVID-19, coronavirus disease 2019; MACE, major adverse cardiovascular event; NI, noninferiority

Definition error biases the pre-specified on-treatment MACE analysis

0.5 1 1.5 2

Hazard ratio (95% CI)
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Week 64 Week 65 Week 66 Week 67 Week 68 Week 69 Week 70 Week 71 Week 72 Week 73 Week 74

XXXXXXXXXXXXXXXXXXXXXXXXXX

21

On-treatment Definition Flaw Bias

Daprodustat (daily)

Darbepoetin alfa (weekly)

Darbepoetin alfa (2 weekly)

Darbepoetin alfa (4 weekly)*

X X X X

X X

X

Discontinuation CV event

On-treatment

event?

YES

YES

NO

NO

28-day period after last non-zero doseTreatment-emergent

*As an example, 4-weekly darbepoetin alfa was received by 78% of patients in ASCEND-ND

CV, cardiovascular
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22

MACE Supplementary Analysis: ASCEND-ND1

On-treatment: from treatment start to the earlier of 28 days after the participant’s last dose of randomized treatment (last dose date + 28 days), or date of study completion/withdrawal. A HR of <1 indicates a lower 

risk with daprodustat compared with ESA/darbepoetin alfa. *Dosing frequency: daily = 1 day, weekly = 7 days, every 2 weeks = 14 days, every 4 weeks = 28 days.

1. Singh AK, et al. N Engl J Med 2021;385(25):2313–24.

CI, confidence interval; HR, hazard ratio; MACE, major adverse cardiovascular event

Post hoc analyses to account for dosing frequency show that the result of the

pre-specified on-treatment analysis is due to definition error
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Pre-specified on-treatment definition

Last dose date + 28 days

HR (95% CI): 1.40 (1.17, 1.68)

Last dose date + dosing frequency*

HR (95% CI): 1.09 (0.89, 1.33) 

Last dose date + dosing frequency* + 28 days

HR (95% CI): 1.18 (0.99, 1.40)

Post-hoc on-treatment definitions
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Tested for superiority; adjusted for multiplicity 

Principal Secondary Endpoints
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Principal Secondary Endpoints [ITT population]

24

Did not meet multiplicity-adjusted statistical significance for superiority*

ASCEND-D1

(daprodustat

vs. ESA)

ASCEND-ND2

(daprodustat vs. 

darbepoetin alfa)

Hazard ratio (95% CI)†

MACE (superiority) 0.93 (0.81, 1.07) 1.03 (0.89, 1.19)

MACE + thromboembolic events (DVT, PE, VAT) 0.88 (0.78, 1.00) 1.06 (0.93, 1.22)

MACE + hospitalization for heart failure 0.97 (0.85, 1.11) 1.09 (0.95, 1.24)

CKD progression (40% decline in eGFR or ESRD)‡ NR 0.98 (0.84, 1.13)§

Adjusted mean (95% CI) treatment

difference, daprodustat – ESA‖

On-treatment average monthly IV iron dose (mg), 

baseline to Week 52
–9.1 (–18.4, 0.2) NR

*Holm-Bonferroni multiplicity adjustment. †Unless otherwise specified, the hazard ratio for endpoints was estimated using a Cox proportional hazards regression model with treatment group, dialysis type (ASCEND-D) or baseline ESA use (ASCEND-ND) and region as 

covariates. ‡Chronic dialysis, not initiating dialysis when indicated or kidney transplant. §Subdistribution hazard ratio estimated using Fine & Gray's proportional subdistribution hazard regression model with treatment group, baseline ESA use, and region as covariates. ‖Based on 

an ANCOVA model with terms for treatment, baseline monthly IV iron dose, dialysis type and region. A  hazard ratio <1 indicates a lower risk with daprodustat compared with ESA/darbepoetin alfa. 1. Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N 

Engl J Med 2021;385(25):2313–24. CKD, chronic kidney disease; CI, confidence interval; DVT, deep vein thrombosis; eGFR, estimated glomerular filtration rate; ESA, erythropoietin-stimulating agent; ESRD, end stage renal disease; ITT, intent-to-treat; IV, intravenous; MACE, 

major adverse cardiovascular event; NR, not reported; PE, pulmonary embolism; VAT, vascular access thrombosis



Rate of first occurrence of adjudicated MACE or thromboembolic events (DVT, PE, VAT)

MACE or Thromboembolic Events

DVT, deep vein thrombosis; MACE, major adverse cardiovascular event; PE, pulmonary embolism; VAT, vascular access thrombosis
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ASCEND-D1 and -ND2: No significant difference between treatments [ITT population]

26

First Occurrence of Adjudicated MACE or TE*

ASCEND-D Daprodustat

(N=1487) 

ESA 

(N=1477)

First MACE or

thromboembolic event*, n (%)
497 (33.4) 543 (36.8)

All-cause mortality 209 (14.1) 204 (13.8)

Non-fatal MI 90 (6.1) 107 (7.2)

Non-fatal stroke 27 (1.8) 29 (2.0)

Non-fatal thromboembolic event 171 (11.5) 203 (13.7)

Adjusted hazard ratio† (95% CI): 0.88 (0.78, 1.00)

ASCEND-ND Daprodustat

(N=1937) 

Darbepoetin 

alfa (N=1935)

First MACE or

thromboembolic event*, n (%)
422 (21.8) 405 (20.9)

All-cause mortality 244 (12.6) 249 (12.9)

Non-fatal MI 91 (4.7) 88 (4.5)

Non-fatal stroke 28 (1.4) 21 (1.1)

Non-fatal thromboembolic event 59 (3.0) 47 (2.4)

Adjusted hazard ratio† (95% CI): 1.06 (0.93, 1.22)
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Analyses include first events on/after randomization (on- and off-treatment events). *Thromboembolic events included DVT, PE, and VAT. †Holm-Bonferroni multiplicity adjustment was used for analysis of this principal 

secondary endpoint; HR estimated using a Cox proportional hazards regression model with treatment group, dialysis type (ASCEND-D) or baseline ESA use (ASCEND-ND) and region as covariates. A HR <1 indicates a 

lower risk with daprodustat compared with ESA/darbepoetin alfa. 1. Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24.

CI, confidence interval; ESA, erythropoesis-stimulating agent; HR, hazard ratio; ITT, intent-to-treat; MACE, major adverse cardiovascular event; MI, myocardial infarction; TE, thromboembolic event



MACE rate stratified by baseline absolute Hb and change in Hb

MACE Rate by Hb

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

Hb, hemoglobin; MACE, major adverse cardiovascular event
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52) Daprodustat ESA

Absolute Hb quintile, g/dL

Q1 <9.85 <9.7

Q2 9.85 to <10.5 9.7 to <10.4

Q3 10.5 to <11.0 10.4 to <10.8

Q4 11.0 to 11.6 10.8 to <11.35

Q5 ≥11.6 ≥11.35

Hb Change quintile, g/dL

Decrease Q5 <-0.90 <-0.90

Q4 -0.90 to <-0.50 -0.90 to <-0.50 

Q3 -0.50 to <-0.30 -0.50 to <-0.30

Q2 -0.30 to <-0.15 -0.30 to <-0.13

Q1 -0.15 to <0.00 -0.13 to 0.00

Increase Q1 0.00 to <0.07 0.00 to <0.07

Q2 0.07 to <0.20 0.07 to <0.20

Q3 0.20 to <0.45 0.20 to <0.40

Q4 0.45 to <0.80 0.40 to <0.80

Q5 ≥0.80 ≥0.80

ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; ITT, intent-to-treat; Q, quintile

First Occurrence MACE Rate Stratified by Hb: ASCEND-D

28

– Patients were divided into 5 groups 

(quintiles) according to

post-randomization absolute Hb value

ITT population

– Patients were also divided into

groups based on the change in their

Hb levels

– Patients with a decrease were divided into 

quintiles based on the size of the decrease, and 

likewise those with an increase were divided

into quintiles 
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*The analysis includes all MACE from Week 4 to study completion, study withdrawal, or death. Values shown are the number of first MACE in each category. Hb quintiles were defined for each treatment, as described in 

the table. †Limitations include the small number of events in each quintile, possible confounding by disease severity, and the choice of assessment window.

ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; ITT, intent-to-treat; MACE, major adverse cardiovascular event; PY, person years; Q, quintile

First Occurrence MACE Rate* Stratified by Hb: ASCEND-D

29

ITT population

– Similar results obtained for ASCEND-ND (not performed for ASCEND-ID). The analysis has some limitations†

Overall, MACE rate was 

highest in patients with 

the lowest absolute Hb 

levels vs. patients with 

the highest absolute      

Hb level

Overall, MACE rates were 

comparable across the 

Hb change quintiles 

within each                  

treatment group

When MACE rate was evaluated 

by absolute Hb and Hb change 

quintiles, the highest MACE rate 

was for patients with the lowest 

absolute Hb (Q1 row) and largest 

Hb increase (Q5 increase column)
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Utilization of IV iron across the study period

IV Iron Utilization

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

IV, intravenous
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Daprodustat

(N=1487)

ESA

(N=1477) 

Patients on randomized treatment, Day 1 to Week 52, n (%) 1482 (>99) 1472 (>99)

Monthly IV iron dose (mg)

Baseline, mean (SD) 139.3 (171.3) 137.4 (174.8)

Day 1 to Week 52, mean (SD) 91.1 (133.4) 99.7 (149.2)

Day 1 to Week 52, adjusted* (SE) 90.8 (3.3) 99.9 (3.4)

Adjusted* treatment difference, daprodustat minus ESA 

(mg/month), mean (95% CI)
–9.1 (–18.4, 0.2)

IV Iron Utilization: ASCEND-D1

31
On-treatment analyses. Iron data after a patient has received an RBC or whole blood transfusion is excluded from the analysis. *Based on an ANCOVA model with terms for treatment, baseline monthly IV iron 

dose, dialysis type and region. 1. Singh AK, et al. N Engl J Med 2021;385(25):2325–35.

ANCOVA, analysis of covariance; CI, confidence interval; ESA, erythropoiesis-stimulating agent; ITT, intent-to-treat; IV, intravenous; RBC, red blood cell; SD, standard deviation; SE, standard error;

TSAT, transferrin saturation

No significant difference in monthly IV iron dose between treatments [ITT population]

(TSAT >20% and ferritin >100 ng/mL was maintained throughout the study)

– Changes to iron parameters (TSAT, ferritin, hepcidin) indicated iron mobilization but did not translate to 

significant differences in IV iron utilization between the treatments



Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

Daprodustat

(N=157)

Darbepoetin alfa

(N=155) 

Patients on randomized treatment, Day 1 to Week 52, n (%) 156 (99.4) 154 (99.4)

Monthly IV iron dose (mg)

Baseline, mean (SD) 160.3 (207.4) 181.3 (210.1)

Day 1 to Week 52, mean (SD) 142.2 (160.8) 127.8 (136.5)

Day 1 to Week 52, adjusted* (SE) 144.7 (10.9) 125.3 (11.0)

Adjusted* treatment difference, daprodustat minus ESA 

(mg/month), mean (95% CI)
19.4 (–11.0, 49.9)

IV Iron Utilization: ASCEND-ID1

32
On-treatment analyses. Iron data after a patient has received an RBC or whole blood transfusion is excluded from the analysis. *Based on an ANCOVA model with terms for treatment, baseline monthly IV iron 

dose, dialysis type and dialysis start manner.

1. Singh AK, et al. JAMA Intern Med 2022. In press. ANCOVA, analysis of covariance; CI, confidence interval; ESA, erythropoiesis-stimulating agent; ITT, intent-to-treat; IV, intravenous; RBC, red blood cell; SD, 

standard deviation; SE, standard error; TSAT, transferrin saturation

No significant difference in monthly IV iron dose between treatments [ITT population]

(TSAT >20% and ferritin >100 ng/mL was maintained throughout the study)

– Changes to iron parameters (TSAT, ferritin, hepcidin) indicated iron mobilization but did not translate to 

significant differences in IV iron utilization between the treatments



Mean values from baseline to the evaluation period (Week 28–52)

BP Parameters

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

BP, blood pressure
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On-Treatment Blood Pressure Parameters: ASCEND-D1

34

BP parameters were similar between treatments [ITT population]

*ASCEND-D: For participants with pre- and post-dialysis BP values, only post-dialysis BP values are used; ASCEND-ND: For participants who have transitioned to dialysis, only post-dialysis BP values are used. Error bars indicate the SD. 
†Defined as an increase in systolic BP of ≥25 mmHg from baseline or systolic BP ≥180 mmHg or an increase in diastolic BP of ≥15 mmHg from baseline or diastolic BP ≥110 mmHg. Only post-dialysis BP values are used. ‡An increase, 

decrease or switch in trearment; most patients had a decrease (40–50% of all patients in each treatment group). 1. Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK, et al. N Engl J Med 2021;385(25):2313–24; 3. Singh AK, 

et al. JAMA Intern Med 2022. In press. AESI, adverse event of special interest; BP, blood pressure; Dapro, daprodustat; ESA, erythropoiesis-stimulating agent; ITT, intent-to-treat; SD, standard deviation

– Similar results between treatments for these parameters were observed in ASCEND-ND2 and ASCEND-ID3

– In ASCEND-ID3, worsening of hypertension AESI was higher with daprodustat vs. darbepoetin (24% vs. 19%)

change in BP medication‡

53.1%
48.9%

Daprodustat ESA
(N=1326) (N=1317)

67.2% 68.4%

Daprodustat ESA
(N=1470) (N=1458)

worsening hypertension AESI

Daprodustat ESA
(N=1482) (N=1474)

19.8% 20.5%

Percentage of patients with:Post-dialysis blood pressure*
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Rates of AEs, SAEs, and AESIs

Safety

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

AE, adverse event; AESI, adverse event of special interest; SAE, serious adverse event
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ASCEND-D1 ASCEND-ND2 ASCEND-ID3

Daprodustat

(N=1482)

ESA

(N=1474) 

Daprodustat

(N=1937)

Darbepoetin 

alfa (N=1933)

Daprodustat

(N=157)

Darbepoetin 

alfa (N=155)

Rate of AEs, % 88 85 80 77 76 72

Rate of SAEs, % 52 51 44 36 33 33

Rate of AESIs*, % (n)

Esophageal and gastric erosions 4.0 (60) 5.5 (81) 3.6 (70) 2.1 (41) <1 (1) 2 (3)

Cancer† 3.2 (47) 3.5 (51) 3.7 (72) 2.5 (49) <1 (1) 2 (3)

In each trial, the rates of AEs and SAEs were similar between treatments

Safety population: all randomized patients who received at least one dose of randomized treatment. Treatment-emergent AEs are reported which start or worsen on or after the participant’s treatment start date and on or before the day after 

the participant’s last dose of randomized treatment. *Shown are two AESIs with conflicting results between –D and -ND; all AESIs were investigator reported events and were not adjudicated. They were defined for daprodustat based on 

data from non-clinical and clinical studies, current information about HIF-associated pathophysiology, and identified risks for ESAs. A programmatic approach for these potential events was implemented using a broad set of terms of interest. 
†Cancer-related mortality and tumor progression and recurrence. 1. Singh AK, et al. N Engl J Med 2021;385(25):2325–35; 2. Singh AK et al. N Engl J Med 2021;385(25):2313–24; 3. Singh AK, et al. JAMA Intern Med 2022. In press. AE, 

adverse event, AESI, adverse event of special interest; ESA, erythropoiesis-stimulating agent; SAE, serious adverse event

Safety – Adverse Events [Safety population]

36

– The rates of AESIs – with the two exceptions above – were similar between treatments in each trial
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Cancer* AESI: ASCEND-ND1

Post-hoc treatment-emergent definition 

considering different dosing frequencies

Last dose date + dosing frequency†

RR (95% CI): 1.06 (0.76, 1.46) 

Post-hoc modified

ITT definition

On + Off treatment events

RR (95% CI): 1.03 (0.77, 1.39)

Pre-specified treatment-emergent 

definition

Last dose date + 1 day

RR (95% CI): 1.47 (1.03, 2.10)

*Cancer-related mortality and tumor progression and recurrence. †Dosing frequency: daily daprodustat = 1 day; weekly darbepoetin alfa = 7 days, every 2 weeks darbepoetin alfa = 14 days, every 4 weeks = 28 

days. 1. Singh AK, et al. N Engl J Med 2021;385(25):2313–24.

AESI, adverse event of special interest; CI, confidence interval; ITT, intent-to-treat; RR, relative risk

Post hoc analyses to account for dosing frequency or to include all events show 

the result of the pre-specified treatment-emergent analysis is due to definition error
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Summary and Conclusions
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Daprodustat could represent an oral alternative to ESA for treating 

anemia of CKD in both dialysis and non-dialysis patients

– Daprodustat demonstrated similar Hb efficacy versus ESA in patients with anemia of CKD 

in both prevalent and incident dialysis patients as well as in patients not on dialysis

– The cardiovascular outcome trials demonstrated daprodustat was noninferior to ESA with 

respect to CV safety and no new safety signals were observed

– Daprodustat was well-tolerated in patients enrolled in all 3 trials

CV, cardiovascular; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin



Back-up Slides
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Alternative slide showing impact of on-treatment definitions on categorization of

deaths and discontinuations

On-Treatment Definition

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.
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– Defining the on-treatment period by the last dose leads to exclusion of treatment-ending 

events from on-treatment analyses for treatments with a long dosing interval

End of on-treatment period Categorization of event

Last dose Post-treatment

Next scheduled dose (last dose + dosing frequency) On-treatment

Decision to discontinue RT On-treatment

Last dose Next scheduled dose

Decision to

discontinue RT

Drug exposure Death or discontinuation event
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Impact of On-treatment Definitions on Categorization of 

Deaths and Discontinuations

Additional considerations

Duration of ascertainment 

period following the

on-treatment period to account 

for potential latency effect

RT, randomized treatment



Hb efficacy, MACE rate, and IV iron use stratified by hyporesponsiveness to ESA at baseline

ESA Hyporesponsiveness

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; IV, intravenous; MACE, major adverse cardiovascular event
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Analysis includes on- and off-treatment Hb data and a combination of observed and imputed values. *Hyporesponsiveness was defined as an ERI ≥2.0 U/kg/wk/g/L (prior ESA dose divided by estimated dry weight [in 

kg], divided by Hb [g/dL]) or ESA dose ≥450 U/kg/week. †Daprodustat minus ESA. 

CI, confidence interval; ERI, erythropoiesis-stimulating agent responsiveness index; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin

Hb Efficacy by ESA Hyporesponsiveness: ASCEND-D
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No clinically meaningful difference between treatments in patients considered ESA hyporesponders

Daprodustat

(N=1487)

ESA

(N=1477)

ESA hyporesponder

Yes No Yes No

Patients in sub-group, n (%) 183 (12.3) 1284 (86.3) 180 (12.2) 1279 (86.7)

Hb at baseline (g/dL), mean 9.89 10.40 9.99 10.44

Hb at Week 28–52 (g/dL), mean 10.43 10.68 10.42 10.48

Adjusted Hb change from 

baseline (g/dL), mean
0.11 0.31 0.11 0.11

Treatment difference† (g/dL), 

mean (95% CI)
Yes: 0.01 (–0.17, 0.19) No: 0.21 (0.14, 0.27)

P-value for sub-group interaction with treatment: 0.044

– Approximately 12% of patients had ESA hyporesponsiveness* at baseline

-0.50 0 0.50-0.75 -0.25 0.25 0.75

ESA better Dapro better

ESA

hyporesponder

No

Yes



Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

Analysis includes on- and off-treatment first MACE. *Hyporesponsiveness was defined as an ERI ≥2.0 U/kg/wk/g/L (prior ESA dose divided by estimated dry weight [in kg], divided by Hb [g/dL]) or ESA dose ≥450 

U/kg/week. †Daprodustat versus ESA.

CI, confidence interval; ERI, erythropoiesis-stimulating agent responsiveness index; ESA, erythropoiesis-stimulating agent; Hb, hemoglobin; MACE, major adverse cardiovascular event

MACE Rate by ESA Hyporesponsiveness: ASCEND-D
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No clinically meaningful difference between treatments in patients considered ESA hyporesponders

Daprodustat

(N=1487)

ESA

(N=1477)

ESA hyporesponder

Yes No Yes No

Patients in sub-group, n (%) 183 (12.3) 1284 (86.3) 180 (12.2) 1279 (86.7)

First adjudicated MACE, n (%) 62 (33.9) 304 (23.7) 55 (30.6) 331 (25.9)

Hazard ratio† (95% CI) Yes: 1.12 (0.78, 1.61) No: 0.90 (0.77, 1.05)

– Approximately 12% of patients had ESA hyporesponsiveness* at baseline

0.50.25 4.0

Dapro better ESA better

ESA

hyporesponder

No

Yes

1.0 2.0
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On-treatment analysis using intravenous iron data until the time of a patient’s first transfusion. *Hyporesponsiveness was defined as an ERI ≥2.0 U/kg/wk/g/L (prior ESA dose divided by estimated dry weight [in kg], 

divided by Hb [g/dL]) or ESA dose ≥450 U/kg/week. †Daprodustat minus ESA.

CI, confidence interval; ERI, erythropoiesis-stimulating agent responsiveness index; ESA, erythropoiesis-stimulating agent; IV, intravenous; SD, standard deviation; SE, standard error

Monthly IV Iron Use by ESA Hyporesponsiveness: ASCEND-D
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– Approximately 12% of patients had ESA hyporesponsiveness* at baseline

IV iron use was decreased with daprodustat in patients considered ESA hyporesponders

Daprodustat

(N=1487)

ESA

(N=1477)

ESA hyporesponder

Yes No Yes No

Patients in sub-group, n (%) 183 (12.3) 1284 (86.3) 180 (12.2) 1279 (86.7)

Patient on-treatment, n 183 1279 178 1276

IV iron dose at baseline, mg, 

mean (SD)
166.4 (197.1) 135.3 (166.6) 166.4 (215.5) 133.1 (166.9)

Adjusted average monthly IV 

iron dose, mg, Day 1 to Week 

52, mean (SE)

111.4 (9.6) 88.1 (3.6) 143.1 (9.7) 95.0 (3.6)

Adjusted treatment difference†, 

mean (95% CI)
Yes: –31.7 (–58.2, –5.2) No: –6.9 (–16.8, 3.1)

P-value for sub-group interaction with treatment: 0.085

-50-100 100

Dapro better ESA better

ESA

hyporesponder

No

Yes

0 50



Rates of AEs, SAEs, and AESIs

Safety – Additional Data

Daprodustat is not currently authorised or approved for use by the U.S. Food and Drug Administration or European Commission or any other regulatory authorities with the exception of Japan. Do not use daprodustat off-label.

AE, adverse event; AESI, adverse event of special interest; SAE, serious adverse event
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ASCEND-D ASCEND-ND1 ASCEND-ID

Daprodustat

(N=1482)

ESA

(N=1474) 

Daprodustat

(N=1937)

Darbepoetin 

alfa (N=1933)

Daprodustat

(N=157)

Darbepoetin 

alfa (N=155)

Rate of AEs, %

Pre-specified treatment-emergent 

definition
88 85 80 77 76 72

Post hoc treatment-emergent definition 

considering different dosing frequencies 

(last dose date + dosing frequency)*

NP NP 80 81 NP NP

Rate of SAEs, %

Pre-specified treatment-emergent 

definition
52 51 44 36 33 33

Post hoc treatment-emergent definition 

considering different dosing frequencies 

(last dose date + dosing frequency)*

NP NP 44 42 NP NP

Rates of AEs and SAEs according to different treatment-emergent definitions

Safety population: all randomized patients who received at least one dose of randomized treatment. Treatment-emergent adverse events are reported which start or worsen on or after the participant’s treatment start date and on or before 

the day after the participant’s last dose of randomized treatment. *Post hoc definition: Treatment-emergent adverse events are reported which start or worsen on or after the participant’s treatment start date and on or before the 

participant’s last dose of randomized treatment plus dosing frequency. 1. Singh AK et al. N Engl J Med 2021;385(25):2313–24.

AE, adverse event; ESA, erythropoiesis-stimulating agent; NP, not published; SAE, serious adverse event

Safety – Adverse Events [Safety Population]
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Esophageal and Gastric Erosion AESIs: ASCEND-D and -ND

No clear causal association between esophageal/gastric erosions and daprodustat

– Rate of reported events was similar in the 

daprodustat group in ASCEND-D and -ND

– Rate of reported events was higher in the ESA 

group in ASCEND-D, and lower in the 

darbepoetin alfa group in ASCEND-ND (for 

both pre-specified and post-hoc analyses)

– There is no evidence that ESAs have an 

impact on the risk of esophageal or gastric 

erosions or that there are differences among 

the ESAs in this safety parameter

– There is no immediately evident and plausible 

physiologic mechanism by which a HIF-PHI 

might cause esophageal or gastric erosions

ASCEND-D rhEPO

ASCEND-ND Darbe

*Dosing frequency: daily daprodustat = 1 day; weekly darbepoetin alfa = 7 days, every 2 weeks darbepoetin alfa = 14 days, every 4 weeks = 28 days.

AESI, adverse event of special interest; Dapro, daprodustat; Darbe, darbepoetin alfa; ESA, erythropoiesis stimulating agent; HIF-PHI, hypoxia-inducible factor prolyl hydroxylase inhibitor;

rhEPO, recombinant human erythropoietin
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