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ESA use for anaemia treatment has been 

associated with safety concerns, including 

an increased risk of cancer-related 

morbidity and mortality1,2

The HIF-PHI daprodustat is a potential 

alternative oral treatment option to ESAs 

for treating anaemia of CKD3

Cardiovascular outcome trials of 

daprodustat in patients with anaemia of 

CKD requiring dialysis (ASCEND-D4; 

NCT02879305) and not requiring dialysis 

(ASCEND-ND5; NCT028768355) have 

recently been published

*Cancer-related mortality and tumour progression/recurrence; †All randomised patients who received ≥1 dose of randomised treatment;. 1. Amgen. PROCRIT (epoetin alfa) [package insert], https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/103234s5196pi.pdf; 2. Amgen. 
ARANESP (darbepoetin alfa) [package insert], https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/103951s5378lbl.pdf; 3. FDA Briefing Document, Cardiovascular and Renal Drugs Advisory Committee 2021, https://www.fda.gov/media/150728/download; 4. Singh AK, et al. 

New Engl J Med 2021;385: 2325–35;  5. Singh AK, et al. New Engl J Med 2021;385:2313–24. AE, adverse event; AESI, adverse event of special interest; CI, confidence interval; CKD, chronic kidney disease; ESA, erythropoiesis-stimulating agent; FDA, Food and Drug 
Administration; HIF-PHI, hypoxia-inducible factor-prolyl hydroxylase inhibitor; mITT, modified intent-to-treat; RR, relative risk; SAE, serious adverse event 

Introduction
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Analysis

ASCEND-D4 ASCEND-ND5

Daprodustat

N=1482

ESA

N=1474

Daprodustat

N=1937

Darbepoetin 

alfa

N=1933
Safety population†

Overall rate of AEs, % 88 85 80 77
Overall rate of SAEs, % 52 51 44 36

Cancer AESI, pre-specified treatment-emergent definition: last dose + 1 day
n (%) 47 (3.2) 51 (3.5) 72 (3.7) 49 (2.5)
RR (95% CI) 0.92 (0.62, 1.35) 1.47 (1.03, 2.10)

Dissimilar cancer AESI rates in the ASCEND-ND

pre-specified analysis warranted further investigation 

Cancer AESIs* were considered in both 

ASCEND-D and ASCEND-ND

https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/103234s5196pi.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/103951s5378lbl.pdf
https://www.fda.gov/media/150728/download
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This post-hoc analysis of the ASCEND clinical trials explored the effect of daprodustat

compared with ESAs on the risk of cancer development, using a mITT approach

Post-hoc analyses of cancer AESIs in ASCEND-ND1

Introduction (cont.)

3

Analysis

ASCEND-ND
Daprodustat

N=1937

Darbepoetin alfa

N=1933
Cancer AESI, post-hoc treatment-emergent definition: different dosing frequencies†

n (%) 72 (3.7) 68 (3.5)
RR (95% CI) 1.06 (0.76, 1.46)

Cancer AESI, post-hoc mITT definition: on + off-treatment events‡

n (%) 87 (4.5) 84 (4.3)
RR (95% CI) 1.03 (0.77, 1.39)

Dissimilar cancer AESI rates in 

the pre-specified ASCEND-ND 

analyses were explored further with

post-hoc analyses

These accounted for different 

dosing frequencies† and the long 

latency of cancer events (on and 

off-treatment‡)

Definition error where dosing frequency was not considered 

led to dissimilar cancer AESI rates observed in ASCEND-ND

*Cancer-related mortality and tumour progression/recurrence; †Daily daprodustat = 1 day; w eekly darbepoetin alfa = 7 days, every 2 w eeks darbepoetin alfa = 14 days, every 4 w eeks = 28 days ‡Provides greater protection to 

randomisation than on-treatment approaches. 1. Singh AK, et al. New Engl J Med 2021;385:2313–24. AESI, adverse event of special interest; ESA, erythropoiesis-stimulating agent; mITT, modif ied intent-to-treat; RR, relative risk
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A post-hoc mITT analysis of cancer risk in ASCEND-D1 and ASCEND-ND2

*New  cancer events, cancer-related mortality, and tumour progression/recurrence; †With the exception of localised squamous cell or basal cell carcinoma of the skin; ‡Provided due to differential follow -up of patients in 

these trials. 1. Singh AK, et al. New Engl J Med 2021;385: 2325–35; 2. Singh AK, et al. New Engl J Med 2021;385:2313–24. AE, adverse event; mITT, modif ied intent-to-treat; PY, patient years; RR, relative risk

Methods

ASCEND study designs and 

complete eligibility criteria

have been described 

previously1,2

4

▪ Cancer-related AEs identified based on a predefined list

of terms*

▪ Entry criteria: 

– No history of cancer within 2 years prior to screening†

– Not currently receiving treatment for cancer

– No complicated kidney cysts

▪ Outcomes:

– N (%) of patients with cancer AEs, overall and by type

– Rate per 100 PY‡

– Other cancer-related outcomes and characteristics

Post-hoc mITT analyses of cancer risk were conducted 

in the ASCEND-D and ASCEND-ND study populations
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Rates of cancer-related AEs were balanced for each study

Only cancer AEs from the ASCEND-D and ASCEND-ND trials occurring in ≥10 patients per study are show n. *All randomised patients w ho received ≥1 dose of randomised treatment. 1. Singh AK, et al. New Engl J Med 2021;385: 

2325–35; 2. Singh AK, et al. New Engl J Med 2021;385:2313–24. AE, adverse event; ESA, erythropoiesis-stimulating agent; mITT, modif ied intent-to-treat; PY, patient years

Results

Safety Population*, 

mITT approach

ASCEND-D1 ASCEND-ND2

Daprodustat

N=1482

ESA

N=1474

Daprodustat

N=1937

Darbepoetin alfa

N=1933

n (%)
Rate/ 

100 PY
n (%)

Rate/ 

100 PY
n (%)

Rate/ 

100 PY
n (%)

Rate/

100 PY

Overall cancer AEs 65 (4) 1.89 77 (5) 2.26 87 (4) 2.50 84 (4) 2.40

Neoplasms, malignant 57 (4) 1.66 69 (5) 2.02 80 (4) 2.29 75 (4) 2.14

Skin 7 (<1) 0.20 14 (<1) 0.40 22 (1) 0.62 15 (<1) 0.42

Site unspecified 3 (<1) 0.09 5 (<1) 0.14 11 (<1) 0.31 9 (<1) 0.25

Renal 10 (<1) 0.29 4 (<1) 0.12 3 (<1) 0.08 6 (<1) 0.17

Breast 3 (<1) 0.09 4 (<1) 0.11 8 (<1) 0.22 5 (<1) 0.14

Colorectal 4 (<1) 0.11 3 (<1) 0.09 5 (<1) 0.14 5 (<1) 0.14

Blood and lymphatic system 6 (<1) 0.17 6 (<1) 0.17 5 (<1) 0.14 10 (<1) 0.28

Marrow depression and 

hypoplastic anaemias
6 (<1) 0.17 6 (<1) 0.17 5 (<1) 0.14 10 (<1) 0.28

ASCEND-D: N=2964 
ASCEND-ND: N=3872 
~14,200 PY of follow-up in total

Around 5% of patients reported 
a history of cancer across 
studies and treatment arms
at baseline

No patterns regarding location 
or type of cancer-related
AE emerged

5

Pooling of data (not shown) from 
both studies also demonstrated 
balance in cancer events 
between treatment arms
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Other cancer-related outcomes were also similar between treatment groups for both trials

Results and Conclusions

Safety Population*, 

mITT approach 

ASCEND-D1 ASCEND-ND2

Daprodustat

N=1482

ESA

N=1474

Daprodustat

N=1937

Darbepoetin 

alfa

N=1933
Patients with multiple events, n (%)

1 event 53 (4) 65 (4) 66 (3) 64 (3)
2 events 12 (<1) 9 (<1) 19 (<1) 13 (<1)
≥3 events 0 3 (<1) 2 (<1) 7 (<1)

Event characteristics, n (%)†

Serious 54 (4) 51 (3) 54 (3) 61 (3)
Drug-related 2 (<1) 1 (<1) 8 (<1) 3 (<1)

Outcome, n (%)‡

Recovered/resolved 26 (2) 28 (2) 34 (2) 25 (1)
Recovering/resolving 1 (<1) 5 (<1) 6 (<1) 8 (<1)
Recovered/resolved with sequelae 2 (<1) 3 (<1) 5 (<1) 3 (<1)
Not recovered/resolved 25 (2) 26 (2) 36 (2) 37 (2)
Fatal 11 (<1) 15 (1) 6 (<1) 11 (<1)

Maximum intensity, n (%)§

Mild 6 (<1) 14 (1) 16 (<1) 8 (<1)
Moderate 26 (2) 29 (2) 49 (3) 38 (2)
Severe 33 (2) 34 (2) 22 (1) 38 (2)

Time to first onset, days mean (SD) 434.6 (272.5) 409.9 (268.1) 377.3 (295.8) 431.0 (323.4)

*All randomised patients who received ≥1 dose of randomised treatment; †Patients may be included in more than one category; ‡Patients were counted once according to the outcome worst 
case hierarchy: Fatal > Not Recovered/Not Resolved > Recovered/Resolved with sequelae > Recovering/Resolving > Recovered/Resolved; §Patients were counted once according to the 
maximum intensity worst case hierarchy: Severe > Moderate > Mild. AE, adverse event; ESA, erythropoiesis-stimulating agent; mITT, modified intent-to-treat; SD, standard deviation

6

Fatal AEs occurred in ≤1% of the Safety population across studies
and treatment arms

▪ In cardiovascular outcome trials

of patients with anaemia of CKD 

requiring dialysis (ASCEND-D) 

and not requiring dialysis 

(ASCEND-ND), daprodustat

was not associated with an 

increased risk of cancer or 

cancer mortality relative to ESA

▪ Collectively across these trials 

cancer AEs are balanced

Conclusions


