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THE PROMISE OF HIF-PHIS VS ESAS (CIRCA 2019)

• Lower plasma EPO levels than with ESAs would decrease ESA off-target effects 
leading to improved MACE outcomes

• Decreased ESA off-target effects (MACE) would allow for higher Hgb targets and 
improved quality of life

• Improved iron mobilization would lead to decreased IV iron requirements in NDD and 
DD patients

• Improved iron mobilization would lead to ability to achieve target Hb level in ESA-
hyporesponsive patients



Hypoxia-Inducible Factors (HIFs) Maintain Oxygen Homeostasis

> 4,000 known target genes
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Semenza, NKF HIF-PHI Workshop, 2019



PHD INHIBITORS NOT ONLY ACTIVATE HIF BUT MAY ALSO
ACTIVATE STRUCTURALLY-RELATED 2-OG DEPENDENT ENZYMES

Maxwell, NKF HIF-PHI Workshop, 2019
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CONSEQUENCES OF HIF ACTIVATION IN CANCER CELLS

• Cell immortalization

• Maintenance of cancer stem cells

• Genetic instability

• Autocrine growth factor signaling

• Vascularization

• Glucose/Energy metabolism

• Invasion and metastasis

• Immune evasion

• Chemotherapy and radiation resistance

Semenza, NKF HIF-PHI Workshop, 2019



CV EVENTS IN HIF-PHI PHASE 3 CLINICAL TRIALS VS ESA

• Roxadustat
• Increased MACE vs darbepo in DD patients in ITT analysis (HR 1.14 [1.00, 1.30])
• Increased all cause mortality in DD patients in ITT analysis (HR 1.17 [1.02, 1.35])
• Increased MACE vs ESA in PYRENEES study of DD patients: ITT (HR 1.54 [1.09, 

2.16]), OT+7 HR 1.54 (1.04, 2.28)
• RR for 3.9 serious DVT and 1.5 for serious vasc access thrombosis in DD patients

Roxadustat FDA Briefing Document, 2021
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Roxadustat FDA Briefing Document, 2021



VADADUSTAT AND MACE IN GLOBAL PHASE 3 STUDIES: NDD
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WHAT ABOUT CANCER?
• In TREAT study, among 188 patients in group assigned to darbepo with pre-existing cancer 

there were 14 cancer deaths, as opposed to 1 cancer death among 160 patients with pre-
existing cancer assigned to placebo (p<0.002).

• FDA has black-box warning regarding tumor progression and decreased survival with ESAs

• In NDD patients (ASCEND-ND), daprodustat increased cancer risk by almost 50% vs darbepo



CAUTION ON HIF-PHI USE ALREADY PUBLISHED

KI Reports, 6:2540–2553, 2021



THE PROMISE OF HIF-PHIS VS ESAS (CIRCA 2019 2021)

• Lower plasma EPO levels than with ESAs would decrease ESA off-target effects 
leading to improved MACE outcomes  Not true, MACE may actually be worse

• Decreased ESA off-target effects (MACE) would allow for higher Hgb targets and 
improved quality of life  Not true; no improvement in QOL vs. ESAs in head-to-head 
studies

• Improved iron mobilization would lead to decreased IV iron requirements in NDD and 
DD patients  May be true, but how does that translate into improved outcomes?

• Improved iron mobilization would lead to ability to achieve target Hb level in ESA-
hyporesponsive patients  May be true, but no studies done specifically targeting ESA-
hyporesponsive patients



SUMMARY

ESAs: The devil we know HIF-PHIs: The devil we don’t know
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