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Introduction

Study design

*Stratified by region; †daprodustat:epoetin alfa; ‡depending on dose level.
EP, evaluation period; IV, intravenous.

• Anemia is a common complication in hemodialysis (HD)-dependent patients with 
chronic kidney disease (CKD)1, 2 with more than 90% of patients in the 
United States receiving an erythropoiesis-stimulating agent (ESA), such as 
recombinant human erythropoietin (rhEPO)1.

• Daprodustat is a hypoxia-inducible factor prolyl hydroxylase inhibitor (HIF-PHI) being 
investigated for the treatment of anemia of CKD3, 4.

• Inhibition of certain prolyl hydroxylase enzymes by HIF‐PHIs increases endogenous 
erythropoietin production3–5. 

• Daprodustat has been administered as a once-daily dose in most clinical trials to date, 
including in patients with CKD undergoing HD3, 4. However, standard clinical practice is to 
administer rhEPO three-times-weekly (TIW) during in-center HD sessions6.

Methods
Study population
• Eligible patients were 18 to 99 years of age with anemia of CKD; on ESAs; receiving 

in-center HD (including hemofiltration or hemodiafiltration) for >90 days ≥TIW; had 
hemoglobin (Hb) at randomization of 8–11.5 g/dL; and were iron replete (ferritin 
>100 ng/mL and transferrin saturation [TSAT] >20%).

• Patients who discontinued were encouraged to remain in the study.
• Rescue and iron management algorithms were included in the protocol.

Patients

• 270 patients were randomized to daprodustat and 137 patients were randomized to epoetin 
alfa, with 192 (71%) and 97 (71%) completing 52 weeks of study treatment, respectively.

• Baseline characteristics are presented in Table 1 and Table 2.
Figure 3. On-treatment average monthly IV iron dose (Day 1 to Week 52; ITT population)*

*Based on an ANCOVA model with terms for treatment, baseline monthly IV iron dose, and region. One-sided P-value 
based on test of null hypothesis: (Daprodustat-epoetin alfa) ≥0 vs alternative: difference <0. Participants not receiving IV 
iron are included and assigned a dose of 0 mg/month. Multiplicity controlled with a gatekeeper approach. 
Δ, difference.

Efficacy – Rescue therapy and transfusions
• The need for rescue therapy was low with 2% of patients meeting rescue criteria in 

each group.
• Transfusions were administered to 21 (8%) patients in the daprodustat group 

(22.40 units/100 patient-years PY) and 16 (12%) in the epoetin alfa group (52.38 units/100 PY).
Safety – Adverse Events (AEs)
• Daprodustat and epoetin alfa had a similar safety profile (Table 3).

– Common AEs were similar between daprodustat and epoetin alfa groups.
• Treatment-emergent fatal serious AEs (SAEs) occurred in 2% of patients in each group.

Table 3. Summary of treatment-emergent AEs and SAEs (safety population)*

Treatment-emergent AEs (≥5%), n (%) Daprodustat (n=270) Epoetin alfa (n=136)†

Any event 203 (75) 107 (79)
Hypertension 24 (9) 15 (11)
Diarrhea 24 (9) 14 (10)
Vomiting 15 (6) 14 (10)
Headache 12 (4) 13 (10)
Hypotension 13 (5) 10 (7)
Pneumonia 15 (6) 8 (6)
Dyspnea 10 (4) 9 (7)
Nausea 7 (3) 12 (9)
Pyrexia 9 (3) 9 (7)
Abdominal pain 8 (3) 9 (7)

Treatment-emergent SAEs (≥2%), n (%) Daprodustat (n=270) Epoetin alfa (n=136)†

Any event 80 (30) 47 (35)
Pneumonia 9 (3) 5 (4)
Arteriovenous fistula thrombosis 7 (3) 3 (2)
Anemia 2 (<1) 3 (2)
Dyspnea 1 (<1) 3 (2)
Angina unstable 0 3 (2)

*Treatment emergent AEs are defined as AEs with onset date or AE worsening date on or after treatment start date and on or 
before the last non-zero dose date plus 1 day.
†Safety data from n=136 as 1 patient randomized to epoetin alfa did not receive study treatment.

• The incidence of AEs of special interest (AESIs) was generally similar between groups
(Figure 4).

Figure 4. Treatment-emergent AESIs (safety population)*

*AESIs were defined for daprodustat based on data from nonclinical and clinical studies, current information about 
HIF-associated pathophysiology, and identified risks for ESAs. A programmatic approach for identifying potential AESIs 
was implemented using a broad set of predefined terms of interest. †No exacerbations occurred 
HF, heart failure.

• Although not designed to evaluate major adverse cardiovascular events (MACE) and its 
composite, these events were recorded and adjudicated.

• First occurrence of MACE was reported for 33 (12.2%) and 14 (10.2%) patients in the 
daprodustat and epoetin alfa groups, respectively.

Safety: BP
• There were fewer BP elevation events in the daprodustat group compared with epoetin alfa 

(Figure 5). 
• There was no significant reduction in postdialysis BP parameters (SBP, DBP, MAP) in the 

daprodustat TIW group compared with epoetin alfa.

Figure 5. On-treatment BP elevation event rate per 100 PY (up to Week 52; ITT population)*

*BP elevation was defined (based on postdialysis BP) as: SBP ≥25 mmHg increased from baseline or SBP ≥180 mmHg; or 
DBP ≥15 mmHg increased from baseline or DBP ≥110 mmHg.
†Model estimated elevation rates and CIs, ratio of model estimated elevation rates (daprodustat/epoetin alfa) and CI are 
based on a negative binomial model with treatment and region as covariates and the logarithm of time on-treatment as an 
offset variable. One-sided P-value based on test of null hypothesis: (daprodustat/epoetin alfa) ≥1 vs alternative: ratio <1. 
Not adjusted for multiplicity.
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Figure 1. Adjusted mean difference in Hb change from baseline to the EP, 
primary analysis*
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Daprodustat: oral TIW
(range of doses = 2–48 mg; dose titrated)

Epoetin alfa: IV once weekly/TIW‡

(range of doses = 1,500–60,000 units; 
dose titrated)

Hb treatment target: 10.0–11.0 g/dL
Supplemental iron therapy if ferritin ≤100 ng/mL 
or TSAT ≤20%
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Table 2. Baseline cardiovascular and diabetes characteristics (ITT population)

Daprodustat
(n=270)

Epoetin alfa 
(n=137)

CV risk score for hemodialysis patients, n (%)*
Low risk (tertile 1: <11)
Medium risk (tertile 2: 11 – <16)
High risk (tertile 3: ≥16)

83 (31)
93 (34)
94 (35)

51 (37)
34 (25)
52 (38)

History of CV disease, n (%)† 110 (41) 54 (39)

History of stroke, n (%) 26 (10) 19 (14)

History of MI, n (%) 31 (11) 9 (7)

History of heart failure, n (%) 66 (24) 33 (24)

History of thromboembolic events, n (%) 52 (19) 36 (26)

Smoking history, n (%)
Never smoked
Current smoker
Former smoker

183 (68)
25 (9)

62 (23)

80 (58)
23 (17)
34 (25)

History of diabetes, n (%) 105 (39) 53 (39)

*Risk score for 2-year CV mortality and morbidity in a HD population has been developed7 and was calculated at baseline for each 
HD participant. 
†CV disease history was defined as having a yes response to any of the following medical history conditions: angina pectoris, MI,
stroke, coronary artery disease, transient ischemic attack, heart failure, atrial fibrillation, cardiac arrest, and/or valvular heart disease.
CV, cardiovascular; MI, myocardial infarction.

Model estimated elevation rate 
per 100 PY (95% CI)†

ITT population Daprodustat
(n=270)

Epoetin alfa
(n=136)

Rate ratio (95% CI), 
P-value

BP elevations 250.45 
(210.69, 297.72)

356.91 
(280.95, 453.41)

0.70 ( 0.52, 0.94) 
P=0.0093

Favors 
Epoetin alfa

Favors 
Daprodustat

0.5 1.0 1.5
Rate ratio (95% CI)

Daprodustat
Epoetin alfa

Relative risk (95% CI)
Daprodustat vs epoetin alfa

Favors 
Epoetin alfa

Favors 
Daprodustat

Percent
0 4 8 12 16 20 24 0.125 0.5 1 2 8 32

Death, MI, stroke, HF,  thromboembolic 
events, thrombosis of vascular access

Thrombosis and/or tissue ischemia 
secondary to excessive erythropoiesis

Cardiomyopathy

Pulmonary artery hypertension
Cancer-related mortality and 

tumor progression and recurrence
Esophageal and gastric erosions

Proliferative retinopathy, 
macular edema, 

choroidal neovascularIzation
Exacerbation of rheumatoid arthritis†

Worsening of hypertension

Aim
• This study was designed to assess the efficacy and safety of daprodustat

administered TIW during HD treatments.

Table 1. Baseline demographics (ITT population)

Daprodustat
(n=270)

Epoetin alfa 
(n=137)

Total         
(N=407)

Age in years, median (IQR) 60 (50, 69) 56 (47, 66) 59 (49, 69)

Gender, male n, (%) 149 (55) 81 (59) 230 (57)

Race n, (%)
White
Black
Asian

195 (72)
49 (18)
20 (7)

94 (69)
32 (23)
9 (7)

289 (71)
81 (20)
29 (7)

Postdialysis blood pressure, mmHg 
median (IQR)

SBP
DBP 

135 (119, 150)
74 (63, 82)

133 (117, 153)
76 (64, 83)

135 (118, 150)
74 (63, 82)

ESA Hyporesponder, n (%) 37 (14) 21 (15) 58 (14)

Iron use, n (%)
IV iron [includes alone + with oral]
Oral only
No Iron Therapy

174 (64)
17 (6)
78 (29)

100 (73)
10 (7)
27 (20)

274 (67)
27 (7)

105 (26)

Hb, g/dL, median (IQR) 10.5 (10.0, 11.0) 10.7 (10.2, 11.3) 10.6 (10.0, 11.1)

Ferritin, µg/L, median (IQR) 589 (334, 933) 553 (364, 918) N/A

Transferrin saturation, %, median (IQR) 32 (27, 42) 35 (29, 45) N/A

N/A, data not available.
IQR, interquartile range; ITT, intent-to-treat.

Figure 2. Post-randomization Hb data by visit (ITT population)*

*Baseline and visits on or before Day 1 include only pre-treatment values. Post-randomization values include all available 
observed and imputed Hb values (on‐ and off‐treatment). The dashed vertical lines represent the EP (Week 28 to Week 52). 
The dashed horizontal lines represent the Hb analysis range (10–11.5 g/dL). Error bars indicate 95% CI.
Fup, follow-up; Scr, screening; Wk, week.

Efficacy – IV iron use

• There was no statistically significant reduction in monthly IV iron dose in the daprodustat TIW 
group compared with epoetin alfa (Figure 3).

*Analysis performed using an ANCOVA model with terms for treatment, baseline Hb, and region. The analysis included both 
observed and imputed Hb values.
ANCOVA, analysis of covariance.

Endpoints

Primary efficacy endpoint Mean change in Hb from baseline to the EP 
(Weeks 28 to 52) 

Principal secondary endpoint Average monthly IV iron dose (mg/patient) to 
Week 52

Select secondary endpoints

Patients (%) with mean Hb within the analysis range 
[10–11.5 g/dL] during the EP

Time to permanently stopping study treatment due to 
meeting rescue criteria

Mean change from baseline in SBP, DBP, and MAP at 
Week 52; and number of BP elevation events 

per 100 PY

BP, blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; PY, patient-years; 
SBP, systolic blood pressure. 

• These results demonstrate that daprodustat dosed orally TIW is effective in maintaining 
Hb in patients with CKD undergoing HD who have switched from an ESA. 

• No significant reduction in average monthly IV iron dose was observed with daprodustat
compared with epoetin alfa.

• Daprodustat was well tolerated, with similar AE and SAE rates between treatment groups. 
• A complete safety assessment of daprodustat in a HD population awaits the results of the 

ASCEND-D trial (see FR-OR66).

Conclusions
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• For the primary endpoint, the lower boundary of the 95% confidence interval (CI) for the 
treatment difference was greater than the prospectively defined noninferiority margin of 
−0.75g/dL, thus demonstrating noninferiority of daprodustat TIW to epoetin alfa for mean 
change in Hb from baseline to the EP (Figure 1).

• Mean Hb for daprodustat and epoetin alfa remained in Hb range (10–11.5 g/dL) for the 
duration of the study (Figure 2).

• More patients treated with daprodustat (80%) compared with epoetin alfa (63.6%) were in the 
Hb range (10–11.5 g/dL) during the EP, and the difference (16.45%; 95% CI: 6, 27) was 
nominally statistically significant (one-sided p-value = 0.0007).
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