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ESA hyporesponsiveness is characterized by a need for high ESA doses and 
greater  intravenous (IV) iron use,1 and is associated with high cardiovascular (CV) 
hospitalization rates in patients with CKD on dialysis2

Hypoxia-inducible factor prolyl hydroxylase inhibitors (HIF-PHIs), such as
daprodustat, may be beneficial for iron homeostasis or utilization, but data 
comparing HIF-PHIs to ESAs in ESA-HR patients are limited

ASCEND-D3 was a Phase 3, randomized, open-label, CV outcomes trial of 
daprodustat versus ESA in patients with anemia of CKD on dialysis (N=2964).
This subgroup analysis was performed for the primary ASCEND-D analysis, and 
examined Hb response in ESA hyporesponsive patients

Definitions and protocols

• ESA hyporesponsiveness was defined as a baseline ESA dose ≥450U/kg/week or 
ESA-resistance index (ERI)4 ≥2.0. ERI at baseline was defined as the dry weight 
adjusted weekly mean ESA dose during the 8-week screening period divided by 
baseline Hb concentration

• Per protocolized dosing, patients received either daprodustat or ESA to 
achieve/maintain Hb at 10.0–11.0g/dL

• Hb was measured at least every 4 weeks for the first 52 weeks and at least every 
12 weeks thereafter; iron parameters were measured at least every 12 weeks 

• A rescue algorithm for anemia management allowed IV iron use and/or red blood 
cell (RBC) transfusion: if patients met the rescue endpoint (Hb <9g/dL or >2 units 
RBC transfusion), treatment was discontinued. Iron therapy was given to ensure 
patients were iron replete (ferritin >100ng/mL and/or transferrin saturation >20%)

Subgroup analysis study outcomes

• Primary outcome: Mean change in Hb level between baseline and the evaluation 
period (mean over Weeks 28 to 52)

• Principal secondary outcome: Mean monthly IV iron dose to Week 52

Statistical analyses

• Analysis of covariance models (95% confidence interval [CI]; two-sided interaction 
p-value [10% level for non-significance]) with terms for treatment, baseline Hb/IV 
iron dose, dialysis type, region, subgroup, and treatment by subgroup interaction

• Subgroup analyses were not adjusted for multiplicity
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Methods

ResultsAims

Background

Part of each figure panel was previously included in an oral presentation at The National Kidney Foundation Spring Clinical 
Meetings, April 6–10, 2022. P- value is an interaction value (interaction test for heterogeneity of treatment effect across 
subgroups). *Number of patients with BL and evaluation period Hb includes both observed and imputed values; adjusted mean
change from BL values based on an ANCOVA model with terms for treatment, BL Hb, dialysis type, region, subgroup, and 
treatment by subgroup interaction; †Mean adjusted dose based on an ANCOVA model with terms for treatment, BL Hb, dialysis 
type, region, subgroup, and treatment by subgroup interaction; P-value is an interaction value (interaction test for heterogeneity 
of treatment effect across subgroups); ‡Adjusted mean. ANCOVA, analysis of covariance; BL, baseline; SE, standard error;
Wk, week

Figure 1. Mean treatment difference for daprodustat and ESA stratified by ESA 
hyporesponsiveness
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B. On-treatment average monthly IV iron dose (Day 1 to Wk 52)†
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Change in Hb levels (Figure 1A)

• Following daprodustat treatment, the mean change in Hb levels was higher in the 
non-ESA-HR group (0.31g/dL) than the ESA-HR group (0.11g/dL)

• For daprodustat versus ESA, mean treatment difference was lower in the ESA-HR 
group (0.01g/dL) than the non-ESA-HR group (0.21g/dL; p-interaction=0.04)

On-treatment monthly IV iron dose (Figure 1B)

• The adjusted mean treatment difference for IV iron use was lower with daprodustat 
versus ESA in the ESA-HR group (–31.7mg) and the non-ESA-HR group
(–6.9mg; p-interaction=0.09)

In ASCEND-D, 12% of patients in both treatment arms were
ESA-HR at baseline (daprodustat n=183/1487; ESA n=180/1477)

Baseline characteristics were overall similar between treatments (Table 1)

Patients on daprodustat had a longer dialysis history,
had more heart failure, thromboembolic events, and cancer,

and had a higher C-reactive protein concentration than patients on ESA

Summary of hyporesponsiveness and anemia management (Table 2)

• The ESA-HR group had more RBC transfusions and more patients meeting the 
rescue endpoint leading to treatment discontinuation with daprodustat than
ESA, whereas in the non-ESA-HR group the opposite trends were observed for 
both RBC transfusions and treatment discontinuations due to meeting the
rescue endpoint

• At Week 48, higher doses of daprodustat and ESAs were required in the ESA-HR 
than the non-ESA-HR group. Note that this post-hoc analysis was not a
pre-specified study outcome

Table 2. Summary of daprodustat and ESA hyporesponsiveness and anemia
management in the ASCEND-D trial

ESA-HR* Non-ESA-HR*

Dapro
n=183

ESA
n=180

Dapro
n=1285

ESA
n=1279

RBC transfusions during the evaluation period, 
units/100 PY 

97.6 78.9 34.3 36.0

RBC transfusions to end of treatment, 
units/100PY

55.2 57.2 31.9 41.7

Patients meeting rescue endpoint leading to 
treatment discontinuation, n/N (%)

14/183
(7.7)

5/180
(2.8)

39/1284 
(3.0)

48/1279 
(3.8)

Median dose of study drug, Wk 48

Daprodustat, mg/day

Epoetin alfa, U/wk

Darbepoetin, µg/4wk

10.0

–

–

–

15,000

200

6.0

–

–

–

6000

150 

*At baseline. PY, patient years

Conclusions
• The presence of ESA hyporesponsiveness at baseline (vs. no ESA 

hyporesponsiveness) was associated with

1. Higher doses of daprodustat and ESA

2. Greater IV iron use

3. More frequent RBC transfusions

• Patients who were non-ESA-HR had greater changes from baseline in Hb 
levels with daprodustat versus ESA, which was not observed among patients 
who were ESA-HR

• Patients who were ESA-HR at baseline had lower IV iron utilization with 
daprodustat versus ESA, with similar observations among patients who were 
non-ESA-HR

Table 1. Baseline demographics and characteristics among ESA-HR patients in the 
ASCEND-D trial

Dapro

(n=183)

ESA

(n=180)

Mean (SD) age, years 52.6 (15.8) 53.5 (15.1)

Female, n (%) 95 (52) 89 (49)

Race, n (%)

White

Black/African American

96 (52)

35 (19)

101 (56)

33 (18)

Median (IQR) biomarker concentration*

Hb, g/dL

hsCRP, mg/L

9.9 (9.1–10.8) 

6.1 (2.1–14.6)

10.0 (9.4–10.7)

5.6 (2.4–14.9)

Median standardized prior ESA dose, U/week 17828.6 17528.9

Median standardized IV iron dose*, mg/month 108.7 108.7

IV iron use*, n (%) 107 (58) 111 (62)

Mean (SD) ERI, U/kg/week/g/L 3.4 (1.7) 3.0 (1.0)

Dialysis type†, n (%)

HD

PD

152 (83)

31 (17)

156 (87)

24 (13)

Length of time on dialysis, n (%)

0 to <2 years

2 to <5 years

≥5 years

43 (23)

65 (36)

75 (41)

48 (27)

69 (38)

63 (35)

Mean (SD) BP‡, mmHg

Systolic BP

Diastolic BP

139.9 (24.8)

76.5 (14.8)

137.6 (23.5)

74.9 (13.2)

Hospitalization§, n (%) 28 (15) 25 (14)

Transfusion§, n (%) 14 (8) 9 (5)

Disease history, n (%)

Heart failure

TE events

Diabetes

Cancer

54 (30)

35 (19)

77 (42)

9 (5)

44 (24)

24 (13)

65 (36)

5 (3)

*At baseline; †At randomization; ‡Post-dialysis; §Within 6 months prior to screening. BP, blood pressure; Dapro, daprodustat;
HD, hemodialysis; hsCRP, high-sensitivity C-reactive protein; IQR, interquartile range; PD, peritoneal dialysis; SD, standard 
deviation; TE, thromboembolic
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