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Anemia in CKD and Dialysis

Prevalence:

** Anemia is common in CKD, especially in advanced stages and dialysis patients

*» Over 20% of dialysis patients have hemoglobin levels below 10 g/d|I

+*»* higher percentage received a blood transfusion than an ESA or intravenous iron (CKD 4)

Hemoglobin Category by CKD stage (overall and by stage) CKD 4-5: use of ESAs, IV iron and Blood Transfusions
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Among people insured by Medicare FFS with stage 4 CKD, a higher percentage received a blood transfusion than an
About 17% of M Health Fairview patients with stage 4 CKD, versus about 30% of patients with stage 5 CKD, had a ESA or intravenous iron in 2023. Amaong people with CKD 5, the percentage who received a blood transfusion was
hemoglobin level <10 g/dL. nearly as high as the percentage receiving an ESA.

USRDS annual data report 2025



RBC transfusions among patients with ESRD
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Use of blood transfusions in people insured by Medicare FFS receiving dialysis decreased from 2013 to 2023.

USRDS annual data report 2025



Non erythropoietic actions of EPO
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Epoetin concetration —time profiles

EPO conc. (mU/mL)
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Pathophysiology of Anemia in CKD
and
action of HIF-PHIs



Mechanisms of Anemia in CKD
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Schematic diagram of the hypoxia-inducible factor (HIF) pathway
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Hypoxia Inducible Factor-Prolyl Hydrohylase Inhibitors
(HIF-PHIs)

Table 1. Overview of Approved Hypoxia-Inducible Factor-Prolyl Hydroxylase Inhibitors

Maximum Dosing Examples of Countries With
HIF-PHI Recommended Starting Dose Dose Frequency Appr
Jestuvroq Daprodustat * ND-CKD: 2~4 mg (ESA naive), 24 mg Qb pproved for DD-CKD and
4 mg (switch from ESA) NDD-CKD: Japan
+ DD-CKD: [Japan] 4 mg, [US] * Withdrawn in US (FDA-
1 ~4 mg (ESA naive), 4-12 mg approved for DD-CKD) and the
(switch from ESA) EU (was recommended for EMA
Oxemia Desidustat * ND-CKD: 100 mg (ESA naive), 150 mg TIW
100, 125, or 150 mg (switch
from ESA)
+ DD-CKD: 100 mg
Enarodustat « ND-CKD and DD-CKD-PD: 2 8 mg Qb China, Japan, South Korea
mg
* DD-CKD: 4 mg
Molidustat * ND-CKD: 25 mg (ESA naive), 200 mg Qb
25~ 50 mg (switch from ESA)
* DD-CKD: 75 mg
Evrenzo Roxadustat = [EU] 70 mg for BW < 100 kg, 3.0 mg/kg BW TIwW China, Chile, Egypt, EU, Iceland,
100 mg for BW = 100 kg Japan, Kuwait, Lichtenstein,
(20, 50, 70, 100, 150 mg) * [Japan] 50 mg (ESA naive), Mexico, Norway, Russia, Saudi
70~ 100 mg (switch from ESA) Arabia, South Africa, South Korea,
Turkey, United Arab Emirates, UK
Vafseo Vadadustat 300 mg 600 mg QbD » Approved for DD-CKD: US,
Australia, EU, South Korea,
(150, 300, 450 mg) Taiwan, Switzerland

* Approved for both DD-CKD and
NDD-CKD: Japan

ESA naive is defined as no previous use of ESA. Abbreviations: BW, body weight; CKD, chronic kidney disease; DD, dialysis-depeadent (maintenance); EMA, EI"”.peal;
Medicines Agency; ESA, erythropoiesis-stimulating agent; EU, European Union; ND, non-dialysis-dependent; QD, once daily; TIW, 3 times=roalklys

Portolés et al. Front. Med., 26 March 2021



Major Phase Il studies

Non Dialysis Dependent CKD (NDD-CKD) Dialysis Dependent CKD (DD-CKD)
Study / drug Participants | Comparator Study / drug Participants | Comparator
Roxadustat Roxadustat
OLYMPUS 2761 placebo PYRENEES 783 Darbepoetin/EPO
ANDES 922 placebo HIMALAYAS 958 EPO
ALPS 594 placebo SIERRAS 627 EPO
DOLOMITES 616 Darbepoetin ROCKIES 1711 EPO
Vadadustat Vadadustat
PRO,TECT ESA - 1751 Darbepoetin INNO,VATE - Inc 369 Darbepoetin
PRO,TECT ESA + 1725 Darbepoetin INNO,VATE - Prev 3554 Darbepoetin
Daprodustat Daprodustat
ASCEND-ND 3872 Darbepoetin ASCEND-D 2964 Darbepoetin
ASCEND-NHQ 614 placebo ASCEND-ID 312 Darbepoetin




NDD pool vs placebo

Pooled analysis of Roxadustat Trials olve.

ANDES
OLYMPUS

Efficacy and Cardiovascular Safety of Roxadustat for Treatment C J AS N

of Anemia in Patients with Non-Dialysis-Dependent CKD A S
METHODS OUTCOMES
Pocied analias of thies #: Hb change (g/dL)*, RBC transfusion, % Cardiovascular
randomized, placebo-controlled & Weeks 28-52 first 52 weeks safety
trials: ALPS, ANDES, OLYMPUS MACE (ACM, MI, stroke)
e00 Roxadustat Placebo Roxadustat Placebo HR 1 = 1 O
m* 95% CI: 0.96, 1.27
e 5% » MACE+
4277 ;a\tlents I - 0.1 l : v (MACE, unstable angina, CHF)
Roxadustat E a Placebo HR 1 07
n=2301 B 5] n=1886 1 95% Cl: 0.94, 1.21
LS::‘ giffefence 7 H'; 026 . All cause mortality (ACMm)
Baseline eGFR 20 95% Cl:1.7,18 95% Cl: 0.21,0.32
ol - r1.08
Baseline Hb 9.1 95% Cl: 0.93, 1.26

*From baseline, regardless of rescue therapy
HR, hazard ratio; LSM, least-squares mean

Provenzano Robert et al., Clin J Am Soc Nephrology. 2021, 16(8) 1190-1200



Roxadustat Placebo Ad £ Roxadustat Placebo
Adverse Event (N=101) (N =51) verse tvent (N=101) (N=51)
no. of patients (%) no. of patients ()

A i d 9(9 12
Any adverse event* 37 (37) 25 (49) RGBT ) )
Anemia 0 (0) 1(2)
Anemia 0 (0) 3 (6) Coronary artery disease 0 (0) 1(2)
Diarshea 0 (0) 3 (6) Gastrointestinal hemorrhage 1(1) 0 (0)
: Acute cholecystitis 0 (0) 1(2)
Perlpheral edema 7 (7) 3 (6) Cholelithiasis 0 (0) 1(2)
Pyrexia ) (2) 3 (6) Lung infection 1(1) 1(2)
Hyperkalemia 2(2) 0 (0)
Upper respiratory tract infection 5(5) 4(8) Bypakalamia 1() 0(0)
Hyperka|emia 16 (16) 4 (8) Metabolic acidosis 1(1) 0 (0)
b e End-stage renal disease 1(1) 0 (0)
Metabolic acidosis L2 (12) ! (2) Chronic glomerulonephritis 1(1) 0 (0)
Gout 1 (1) 3 (6) Azotemia 0(0) 1(2)
5 Renal impairment 0 (0) 1(2)
Back pa 0 (0) 3 (6) Dysfunctional uterine bleeding 0 (0) 1(2)
Dizziness 1 (1) 4 (8) Acute respiratory failure 0 (0) 1(2)
Hypertension 6 (6) 2(4) radh Lid) 010)
Hypertension 1(1) 0 (0)

* Patients may have had more than one adverse event.

* Patients may have had more than one adverse event.
Values are n (%). Values are n (%).

N. Chen et al., n engl j med 381,11 nejm.org September 12, 2019



Table 6 Cardiovascular safety endpoints in the incident dialysis and stable dialysis subgroups (SAF, OT-7)
ORIGINAL RESEARCH

Outcome/results Incident dialysis® Stable dialysis
Efficacy and Cardiovascular Safety of Roxadustat Rosadustat (s = 760)  ESA (n =766) ~ Rosadustat ( = 1594)  ESA n = 1594)
in Dialysis-Dependent Chronic Kidney Disease: Pooled MACE
Analysis of Four Phase 3 Studies Events, 7 (%) 74 (9.7) 97 (12.7) 297 (18.6) 301 (18.9)
IR 6.7 82 104 9.2
IDD pool -
HIMALAYAS ° HR (95% CI) 0.83 (0.61-1.13) 1.18 (1.00-1.38)
ROCKIES (subset) =
SIERRAS (subset) MACE+
N Events, 7 (%) 88 (11.6) 121 (15.8) 357 (22.4) 403 (25.3)
Mean Hb (a/dL. £ wesks (FAS IR 8.0 102 125 123
ol (g )over Weo s( ) HR (95% CI) 0.76 (0.57-1.00) 1.03 (0.90-1.19)
All-cause mortality
1307 Treatmen Events, 7 (%) 52 (6.8) 70 (9.1) 212 (13.3) 207 (13.0)
12.5 - —&— Roxadustat
s IR 47 5.9 74 6.3
3 15 HR (95% CI) 0.83 (0.57-1.19) 1.23 (1.02-1.49)
:'3 1.0
2
T 105
E 1004 Treatment-emergent adverse events in the entire cohort (SAF, OT-7)
9.5
4 N (%) IR Roxadustat (n = 2354) ESA (n = 2360)
8.5
80 TEAE 2039 (86.6) 51.6 2030 (86.0) 45.5
D246 80NMUGRY % B 2 % & 4 & 5
oy % Grade = 3 TEAE?2 1038 (44.1) 26.3 988 (41.9) 22.1
W isit (Week)
a0 S LEESEe & & 4 2 2 ¢F 2 ¢ Serious TEAE 1288 (54.7) 32.6 1260 (53.4) 28.2
e 0 S ELLeed & & & F F g & P
e e ¢ SN TEAE leading to discontinuation of study drug 253 (10.7) 6.4 175 (7.4) 3.9
Mean Hb was comparable over time with roxadustat vs ESA treatment in incident DD-CKD patients TEAE leading to death 359 (15.3) 9.1 358 (15.2) 8.0

Jonathan Barratt et al., Adv Ther (2021) 38:5345-5360



Vadatustat Daprbustat

daily dosing
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INNO2VATE trials:
DD-CKD (incident or prevelant)

3.923 patients - Vadadustat vs darbepoetin alfa
In both studies, Vafseo met the primary Hb endpoint according to predefined noninferiority margin

(- 0.75 g/dL).

Pgr——— Composite end point of death from
any cause, a nonfatal myocardial
infarction, or a nonfatal stroke

3

2

1 -

A MACE

O

Change in Hemoglobin Concentration
fg/d)

1.0+
-1 Hazard ratio, 0.96 (95% Cl, 0.83-1.11)
T T T T T T T T T T T T y T T T T T T T 1 o . ! )
o 2 a 6 8 10 12 16 20 24 28 32 36 40 a4 a8 52 64 76 88 104 116 0.9 P=0.5 by log-rank test stratified according to trial
Weeks since Randomization 0.8
No. at Risk
vadadustat 181 165 165 162 162 156 163 160 156 151 147 145 139 127 113 101 92 82 55 43 26 21 0.7
Darbepoetin alfa 188 180 170 174 169 167 167 166 169 165 162 157 151 139 112 106 100 82 67 46 24 19

B Prevalent DD-CKD Trial
2
Darbepoetin alfa

1 —

Cumulative Probability of Event
o
w
1

Vadadustat

Change in Hemoglobin Concentration
lg/d)

Months since Randomization

T T T T T T T T u T T T T T T T T T T T 1
o 2 a 6 8 10 12 16 20 24 28 32 36 40 44 48 52 64 76 88 104 116

Weeks since Randomization

No. at Risk
Vadadustat 1947 1881 1801 1615 1372 1040 711 491 262 89 6 0

No. at Risk 94 13 1

vadadustat 1777 1663 1625 1609 1590 1582 1585 1590 1548 1510 1483 1457 1434 1391 1325 1253 1232 1066 881 628 422 286 Darbepoetin alfa 1955 1893 1807 1628 1393 1053 718 491 265
Darbepoetin alfa 1777 1658 1668 1654 1619 1603 1605 1625 1604 1557 1514 1511 1485 1456 1395 1323 1294 1184 1002 714 510 352

Kai-Uwe Eckardt et al., N Engl J Med 2021;384:1601-1612



PRO,TECT Trials:
non-DD-CKD

100  MACE: Death from Cardiovascular Causes
< 90+ and Death from Any Cause
< 80+
g 701
S 604
Efficacy of Vadatustat on Hb levels in NDD-CKD g
o Vadadustat (382 events)
2 409 Hazard ratio, 1.17 (95% Cl, 1.01-1.36)
1]
. . . . . . = 304
=
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L] . u .
ESA-Lhtreated patients h  ESA-Treated patients 101 Datiepoetina (344 evens)
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< 30
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002 468 1002162283 3% 44 &5 60 T8 104061815618 B e e e e A A A L B e P B 3 60
ks s Rrdoniztion 0 2 4 6 8 101216202428 3236 40 44 48 52 64 75 88 104 116 128 140 156 168 5
Wees sice Ran Weeks since Randomization £ 504 Vadadustat (451 events)
No.at Risk o
Vadadustat 821 804 776 779 742 770 750 734 12 676 675 641 594 555 43 S30 468 6 I 2 201 L0 6 48 2 407 Hazard ratio, 1.11 (95% CI. 0.97-1.27
Sms  ERAMABNNAARAMSBAAGEANARSE  BENEERRMMERESmcan@cunno s R gy Pocin ARG 6Er 1
§ 20 Darbepoetin alfa (424 events)
- Vadadustat 5 Darbepoetin alfa 10+
0' T T

0 4 8 12 16 20 24 28 32 36 40 44 48 52 5658
Months since Randomization

Glenn M. Chertow et al., N Engl J Med 2021;384:1589-1600



Thromboembolic
events

Cerebrovascular accident
events

Deep vein thrombosis
(DVT)

Pulmonary embolism

Transient ischaemic
attack

Acute myocardial
infarction

Arteriovenous graft
thrombosis

Arteriovenous fistula
thrombosis

SPC

Vadadustat vs darbepoetin alfa
0.8% vs 0.9% (0.5 vs 0.5 events/100 PY)
0.7% vs 0.5% (0.4 vs 0.3 events/100 PY)

0.3% vs 0.5% (0.2 vs 0.3 events/100 PY)

0.8% vs 0.4% (0.5 vs 0.3 events/100 PY)
4.3% vs 4.2% (3.1 vs 2.9 events/100 PY)
1.1% vs 1.1% (0.9 vs 1.0 events/100 PY)

3.0% vs 2.3% (2.1 vs 1.6 events/100 PY)

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
VAFSEO safely and effectively. See full prescribing information for
VAFSEO.

VAFSEO® (vadadustat) tablets, for oral use
Initial U.S. Approval: 2024

WARNING: INCREASED RISK OF DEATH. MYOCARDIAL
INFARCTION, STROKE, VENOUS THROMBOEMBOLISM, and
THROMBOSIS OF VASCULAR ACCESS.

See full prescribing information for complete boxed warning.

* VAFSEO increases the risk of thrombotic vascular events, including
major adverse cardiovascular events (MACE). (5.1)

* Targeting a hemoglobin level greater than 11 g/dL is expected to further
increase the risk of death and arterial and venous thrombotic events, as
occurs with ervthropoietin stimulating agents (ESAs), which also increase
ervthropoietin levels. (5.1)

* No trial has identified a hemoglobin target level, dose of VAFSEO, or
dosing strategy that does not increase these risks. (2.4)

* Use the lowest dose of VAFSEO sufficient to reduce the need for red
blood cell transfusions. (2.4)




ORIGINAL ARTICLE f XinB W

Daprodustat for the Treatment of Anemia in Patients
Undergoing Dialysis

ASCEND-NND Clinical Trial

—&— Daprodustat —e— ESA

Table 3. Adverse Events and Laboratory Values (Safety Population).
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Visit

Variable

Adverse events — no. of patients
(%)

Any adverse event
Any serious adverse event
Adverse events of special interest:

Thrombosis or tissue ischemia
due to excessive erythropoi-
esis

Cardiomyopathy

Pulmonary-artery hypertension

Cancer-related death or tumor
progression or recurrence

Esophageal or gastric erosions

Proliferative retinopathy, macular
edema, or choroidal neovas-
cularization

Exacerbation of rheumatoid
arthritis

Worsening of hypertension

Ajay K. Singh et al., N Engl J Med 385;25 December 16, 2021

Daprodustat
(N=1482)

No. of
Value Events
1307 (88.2) 10,501
773 (52.2) 2,021
20 (1.3) 30
15 (1.0) 16
9 (0.6) 9
47 (3.2) 51
60 (4.0) 75
38 (2.6) 45
2(0.1) 2
293 (19.3) 512

ESA
(N=1474)

Value

1252 (84.9)
748 (50.7)

11(0.7)

16 (L1)
12 (0.3)
51 (3.5)

1(0.1)

302 (20.5)

No. of
Events

10,984
2,218

12

17
13
58

100
44

524

Relative Risk
(95% Cl)

1.81 (0.87-3.76)

0.93 (0.46-1.88)
0.75 (0.32-1.77)
0.92 (0.62-135)

0.74 (0.53-1.02)
1.08 (0.69-1.70)
1.99 (0.18-21.91)

0.96 (0.84-1.11)

P Value*

0.11

0.85
0.50
0.66

0.06

0.74

0.57

0.63



ASCEND-ND Clinical Trial

* 39 countries - 3872 patients
* daprodustat vs darbepoetin alfa

The NEW ENGLAND
JOURNAL o« MEDICINE

Daprodustat for the Treatment of Anemia in Patients

12.04

—&— Daprodustat —e— Darbepoetin alfa
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MACE or Thromboembolic Events

Cumulative Incidence (%)

100+
90+
80
70—
60—
50+
40+
304
20
10+
0]

Hazard ratio, 1.06 (959 Cl, 0.93-1.22)

Daprodustat

Darbepoetin alfa

0

T T T T T T T 1
8 12 16 20 24 28 32 36

A

Months since Randomization

Not Undergoing Dialysis

Daprodustat
(N=1937)

No. of
Events

10,265
1,960

16
82

86
70

Table 3. Adverse Events and Laboratory Values (Safety Population).
Variable
Value
Adverse events — no. (%)
Any adverse event 1545 (79.8)
Any serious adverse event 850 (43.9)
Adverse events of special interest}.
Thrombosis or tissue ischemia 5 (0.3)
due to excessive
erythropoiesis
Cardiomyopathy 6 (0.3)
Pulmonary-artery hypertension 15 (0.8)
Cancer-related death or tumor 72 (3.7)
progression or recurrence
Esophageal or gastric erosions 70 (3.6)
Proliferative retinopathy, macular 54 (2.8)
edema, or choroidal
neovascularization
Exacerbation of rheumatoid 2(0.1)
arthritis
Worsening of hypertension 344 (17.8)

489

Darbepoetin Alfa
(N=1933)

No. of

Value Events
1487 (76.9) 9514
703 (36.4) 1693
3(0.2) 3
7 (0.4) 7
9 (0.5) 11
49 (2.5) 67
4]1 (2.1) 45
44 (2.3) 55
4(0.2) 4
363 (18.8) 519

Relative Risk
(95% CI)

1.66 (0.40-6.95)

0.86 (0.29-2.54)
1.66 (0.73-3.79)
1.47 (1.03-2.10)

1.70 (1.16-2.49)
1.22 (0.83-1.81)
0.50 (0.09-2.72)

0.95 (0.83-1.08)

P Value*

0.48

0.78
0.22
0.04

0.005

031

0.41

0.41
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
Issued: London, UK JESDUVROQ safely and effectively. See full prescribing information for
JESDUVROQ.
For media and investors only
JESDUVROQ (daprodustat) tablets, for oral use
Initial U.S. Approval: 2023

J eSd uv roq (d G p rOd u StOt) a p p rov.e d WARNING: INCREASED RISK OF DEATH, MYOCARDIAL
b U S F DA fOF anaemid Of C h ronic INFARCTION, STROKE, VENOUS THROMBOEMBOLISM, and
Y

. . . . . THROMBOSIS OF VASCULAR ACCESS.

kl d N ey d 1ISease IN a d u |tS on d [0 |y5 1S See full prescribing information for complete boxed warning.

. JESDUVROQ increases the risk of thrombotic vascular events,
including major adverse cardiovascular events (MACE). (5.1)

- Gitlng 2 _ L A o/ is €3
- Jesduvrogis the only oral HIF-PHI approved in the US, offering adults on dialysis with anaemia of chronic kidney Tar getma " hemoglobm level gt eater than 11 S dL is e‘pGCted to

disease a new oral treatment option further increase the risk of death and arterial venous thrombotic
GSK plec (LSE/NYSE: GSK) today announced that the US Food and Drug Administration (FDA) has approved Jesduvrog events, as occurs with €T} throponenn stimula t'lllg agents (ESAS)"
(daprodustat), an oral hypoxia-inducible factor prolyl hydroxylase inhibitor (HIF-PHI), for the once-a-day treatment of which also increase el'}'thl'OPOietiﬂ levels. (5.1)
anaemia due to chronic kidney disease (CKD) in adults who have been receiving dialysis for at least four months. Jesduvrog - = E - . : . "
is the first innovative medicine for anaemia treatment in over 30 years and the only HIF-PHI approved in the US, providing o . No trial has identified a hemoglo‘““ tal get level, dose of
new oral, convenient option for patients in the US with anaemia of CKD on dialysis. JE SD['\'ROQ! or dosing sn-ateg‘\' that does not increase these risks.
2.4)

® Use the lowest dose of JESDUVROQ sufficient to reduce the need
for red blood cell transfusions. (2.4)
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Withdrawal of application for the marketing authorisation
of Jesduvroq (daprodustat)
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Efficacy and safety of prolyl hydroxylase inhibitors for anemia in
chronic kidney disease: a network meta-analysis

SYSTEMATIC REVIEW

» network meta-analysis

> 46 RCTs

> 32.305 patients

Yuanchen Niu et al., Renal Failure 2026, VOL. 48, NO. 1, 2616572

Screening

Identification of studies via databases and registers ]

Identification of studies via other methods

Records identified from:
PubMed (n = 261)
MEDLINE (n = 323)
Embase (n = 316)
WOS (n = 453)
Cochrane (n=113)
Scopus (n = 216)

Y

Records screened
(n=2869)

A4

Reports sought for retrieval
(n=143)

\

Reports assessed for eligibility
(n=138)

v

Records removed before
screening (n = 813):
Duplicate records removed

Records excluded (n =726):
1. Clearly not relevant articles after
fitle and abstract review (n=349).
2. Reviews, protocol, meetings or

Records identified from:

Other sources searching (n = 7)

case reports (n=170).
3. Not RCT (n=159).
4, Animal experiments (n=48).
\
Reports not retrieved Reports soxight o
n=5) retrieval (n=7)

v

A\

\

Studies included in review
(n=46)

Reports excluded (n = 95):
1. Abstract only (n=23).
2. No detail of intervention (n=26).
3. Insufficient data for analysis
even after contact the author
(n=26).
4, Did not report outcomes of
interest (n=20).

Reports assessed for eligibility
(n=5)

Reports not retrieved (n = 2)

v

[ includea | (

Reports excluded (n = 2)




rox: roxadustat

dap: daprodustat

vad: vadadustat

des: desidustat

ena: enarodustat

mol: molidustat

pbo: placebo

Cumulative Probabilities (%)

Cumulative Probabilities (%)
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3.2 TSAT in non-dialysis patients
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3.5 Hepcidin in non-dialysis patients
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3.3 Serum iron in non-dialysis patients
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3.6 AE in non-dialysis patients
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=  rox: roxadustat

» dap: daprodustat

= vad: vadadustat

= des: desidustat

= ena:; enarodustat

= mol: molidustat

= pbo: placebo

Cumulative Probabilities (%)

Cumulative Probabilities (%)

5.1 Hemoglobin in dialysis patients

Treatment Rank (x)

Yuanchen Niu et al., Renal Failure 2026, VOL. 48, NO. 1, 2616572
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5.5 Hepcidin in dialysis patients
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Real word data




Eriguchi et al. BMC Nephrology (2026) 27:250
https://doi.org/10.1186/512882-026-04831-2

BMC Nephrology

Participants
in J-DOPPS 7
RESEARCH ~ OpenAcess (n = 1519)
o i g : ®
Real-world use of HIF-PH inhibitors in the i) No ESA prescription
Japan dialysis and practice patterns study ¢ g Oy T
(J-DOPPS, 2019-2022) oo Eon
during observation period
(N=1433)
I
N \%
No HIF-PHI prescription Prescribed HIF-PHI
(n=1377) (n = 56)
No laboratory data during
the ESA prescription
(n=7)
HIF-PHI group:

ESA continuation group:
Laboratory data available

during the ESA prescription
(n=1370)

Eriguchi et al. BMC Nephrology (2026) 27:250

Prescribed by ESA
within three months
prior to HIF-PHI
(n =48)

No ESA prescriptions
within three months
prior to HIF-PHI
(n=28)

A\

HIF-PHI group (2):

Laboratory data available
during the HIF-PHI
prescription
(n=42)

No laboratory data during
the HIF-PHI prescription
(n=6)




Eriguchi et al. BMC Nephrology ~ (2026) 27:250 BMC Nephrology
https://doi.org/10.1186/512882-026-04831-2

Real-world use of HIF-PH inhibitors in the =)
Japan dialysis and practice patterns study
(J-DOPPS, 2019-2022)

10%
9%
8%
7%
6%
5%
4%
3%

2%

% Prescription of HIF-PHIs

Calender month

Eriguchi et al. BMC Nephrology (2026) 27:250



HIF-PHIs associated with embolic and thrombotic events: a real-world

pharmacovigilance study based on the Japan Adverse Drug Event Report

database
(A)
1.00 4
x 075 Typing Median time to onset, days (IQR)
® — Adterial 32 (10-98)
2 0504
5 — Mixed 36 (14 - 95)
§ - \/enous 40 (19 - 94)
0.25
Kruskal - Wallis test: P= 0476
0.00 1
(IJ 1(I)0 2(I)0 360 460 560 660 760 860 960 10'00 11]00
Time to onset, days
(B)
1.00 -
< "] Sex Median time to onset, days (IQR)
8
3 050- - |\ale 36(14-101)
— Female 39(14-87)
0.25 4
Wilcoxon test; P= 0,795
0.00 +

T T T T T
(o} 100 200 300 400

Ta OpopPwrtika enetcodia epdavilovral ~ 1 pnva =2 oxL cadeic dStadopecg petatu umoopadwv 2 mbavwe vwpitepa otoug A/K aoBeveic

D. Wu et al.,Ren Fail. 2025 Apr 23;47(1):2491655
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Cumulative Percent, %

(D)

Cumulative Percent, %

1.00

0.75

0.50

0.25

0.00 -

Age Median time to onset, days (IQR)
— Adult 12(33-111)
— Early elderly

14 (37 -124)

- | ate alder (4
) jerl ‘

+ [9U ~ 0L

Kruskal - Wallis test: P= 0.582
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Indication Median time to onset, days (IQR)
— Dialysis 27 (12 - 83)
~ Non-dialysis 47 (16 - 112)

Wilcoxon test: P=0.016
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KDIGO 2026
Anemia management in CKD



KDIGO 2026 Clinical Practice Guideline for the
Management of Anemia in Chronic Kidney Disease (CKD)

Recommendation 3.1.1: In people with anemia and CKD in whom correctable causes of anemia have been
addressed, we suggest using an ESA rather than a HIF-PHI as first-line treatment of
anemia (2D).

Practice Point 3.1.1: In people with anemia and CKD (whether receiving dialysis or not), the decision to use erythro-
poiesis-stimulating agents (ESAs) or hypoxia-inducible factor—prolyl hydroxylase inhibitors (HIF-
IPHIs) to raise Hb should be made through a shared decision-making process, considering each
individual’s symptoms, potential for harm from red blood cell (RBC) transfusions, and potential
risk of adverse events (e.g., stroke, cardiovascular event, and cancer).

Practice Point 3.5.1: In people with anemia and CKD, including those with ESA hyporesponsiveness, do not use ESAs
and HIF-PHIs in combination.

Table 6 | Considerations for people with anemia and CKD at risk for adverse events with HIF-PHIs

Theoretical risk or experimental evidence of Concern about risk based on adverse event Insufficient data to assess risk;

disease development or progression profiles in clinical trials dedicated studies needed

« Active cancer or with a history of cancer not in o Prior cardiovascular events (i.e., stroke and « Post-kidney transplant
complete remission for at least 2-5 yr (based myocardial infarction)”’ anemia”’
on trial exclusion criteria)”' « Prior thromboembolic events (i.e., deep venous o Children™”

« Polycystic kidney disease”* thrombosis and pulmonary embolism)*”"

« Proliferative retinal disease™**** « Prior vascular access thrombosis””'

« Pulmonary arterial hypertension”***’ + Hepatic impairment”

« Pregnancy” « Seizures, exfoliative dermatitis, hypothyroidism,

and bacterial infections/sepsis (roxadustat)”**




Conclusions




“What happened?”

Ot Hypoxia-Inducible Factor Prolyl Hydroxylase Inhibitors:
Hekivnoov pe peydies mpocdokies

OaAAQ M| TPAYULATIKT O1EICOVOT) GTNV KOO UEPTVI KAVIKT] EQOPLOYN TOPOUUEVEL TEPLOPIGUEVT

T é0e1Eav o1 peréTeg

TvvrooyéOnkav ov HIF . Hb correction:

oral therapy adilaed

B Non-inferiority évavti ESA:

« achieved
| hepcidin . MACE non-inferiority:
} IV iron « achieved
efficacy despite inflammation AAAA:

mBavag kaivtepo CV profile X superiority

X practice-changing outcomes



Aev untapyel “clear winner”

H daprodustat ¢paivetatl va €xeL Lo reassuring dedopeva kapdLayyelakAc achAAELOC

Anoutouvtal rito woxupa head-to-head dedopéva

Take-home messages
Néa Bepamevtikn katnyopio
Apovv péocm HIF pathway
Beltiovouv EPO + petafoiioud oonpov
Amoteleopatikotnta ocvykpiowun pe ESA

[Tapapévouv epotiuata yio long-term dedopéva ac@arElog
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