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Methods

MEDLINE, Embase and Cochrane databases
searched (Mar 2023) n=450 records

—| Excluded cohort or non-randomised studies,
follow-up <48 weeks, duplicates

]
Population: Adults with dialysis-dependent or

non-dialysis CKD (eGFR <60 mL/min/1.73m?2)
Intervention: HIF prolyl hydroxylase inhibitor

Comparator: ESA or placebo

Outcomes: major adverse cardiovascular events (MACE) (all-cause-death, nonfatal myocardial
infarction, or nonfatal stroke), thrombotic events, non-cardiovascular adverse events

Type of studies: Randomised controlled trials; 248 weeks follow-up
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Summary of included trials

25 randomised trials, 26,478 participants
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1. Cardiovascular outcomes

Events/Participants, n/N Risk ratio
Trials, n Intervention Control (95% CI) 12, %
MACE
DD = HIF-PHI vs. ESA (DD) 9 1157/6368 1200/6160 — 0.99(0.92,1.08) O
Dialysis- HIF-PHI vs. ESA (NDD) 5 807/4163 757/4121 - 1.08 (0.95, 1.22) 14
dependent  HIF-PHI vs. placebo (NDD) 3 480/2386 350/1885 —— 1.10(0.96,1.27) 0
NDD =
Non-dialysis-
dependent
CKD
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1. Cardiovascular outcomes

Events/Participants, n/N Risk ratio
Trials, n Intervention Control (95% CI) 12, %

MACE

HIF-PHI vs. ESA (DD) 9 1157/6368 1200/6160 0.99(0.92,1.08) O

HIF-PHI vs. ESA (NDD) 5 807/4163 757/4121 —— 1.08 (0.95, 1.22) 14

HIF-PHI vs. placebo (NDD) 3 480/2386 350/1885 —— 1.10 (0.96,1.27) O
All-cause death

HIF-PHI vs. ESA (DD) 12 828/6723 777/6485 1.00(0.91,1.10) ©

HIF-PHI vs. ESA (NDD) 8 610/4581 601/4466 —— 1.05(0.95,1.18) O

HIF-PHI vs. placebo (NDD) 3 400/2386 301/1884 —— 1.08 (0.93, 1.26) -
Myocardial infarction

HIF-PHI vs. ESA (DD) 9 276/6368 307/6160 — 0.91(0.78,1.06) O

HIF-PHI vs. ESA (NDD) 6 177/4314 150/4274 * 1.17 (0.94, 1.46) 2

HIF-PHI vs. placebo (NDD) 3 39/2386 33/1884 ¢ 1.29 (0.90, 1.85) -
Stroke

HIF-PHI vs. ESA (DD) 9 79/5584  87/5370 * 0.88(0.69,1.11) O

HIF-PHI vs. ESA (NDD) 6 70/4314  58/4274 ¢ 1.19(0.87,1.63) O

HIF-PHI vs. placebo (NDD) 3 19/1775 12/1580 * 1.25(0.82,1.90) -
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DD =
Dialysis-
dependent
CKD

NDD =

Non-dialysis-

dependent
CKD

1. Cardiovascular outcomes

Events/Participants, n/N Risk ratio
Trials, n Intervention Control (95% CI) 12, %
Cardiovascular death
HIF-PHI vs. ESA (DD) 6 241/3580 258/3493 —r 0.98 (0.85,1.12) 0
HIF-PHI vs. ESA (NDD) 4 237/3840 223/3828 T 1.09 (0.91, 1.31) 0
HIF-PHI vs. placebo (NDD) 3 143/2386 102/1884 —T 1.11 (0.86, 1.44) -
Congestive heart failure
HIF-PHI vs. ESA (DD) 8 292/6086 323/6088 —r 0.98 (0.85, 1.14) 0
HIF-PHI vs. ESA (NDD) 5 214/4148 186/4110 T 1.12 (0.94, 1.35) 0
HIF-PHI vs. placebo (NDD) 3 175/2386 151/1884 —T 0.93(0.75, 1.16) -
Atrial fibrillation
HIF-PHI vs. ESA (DD) 8 206/6053 297/5925 — 0.69 (0.58, 0.83) 0
HIF-PHI vs. ESA (NDD) 3 86/2062  78/2025 * 1.08 (0.80, 1.46) 0
HIF-PHI vs. placebo (NDD) 2 13/1775 15/1580 * 0.75 (0.36, 1.57) 0
| |
0.5 1 2
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2. Thrombotic events

Trials, n

Events/Participants, n/N

Intervention Control

Risk ratio
(95% ClI) 12, %

Dialysis access thrombosis
HIF-PHI vs. ESA (DD)
HIF-PHI vs. ESA (NDD)

Venous thromboembolism
HIF-PHI vs. ESA (DD)
HIF-PHI vs. ESA (NDD)

10
5

5
6

504/6413 456/6254 T
61/4150 55/4113

58/3697 57/3553 —
4214299 44/4263 ¢

<

1.15(0.94, 1.42) 48
0.99 (0.58,1.70) 31

1.02(0.71,1.46) 0O
0.92 (0.60,1.42) O

T T T
0.6 1 2 4
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dependent
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dependent
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2. Thrombotic events

Events/Participants, n/N Risk ratio

Trials, n Intervention Control (95% CI) 12, %

Dialysis access thrombosis
HIF-PHI vs. ESA (DD) 10 504/6413 456/6254 T 1.15(0.94,1.42) 48
HIF-PHI vs. ESA (NDD) 5 61/4150 55/4113 0.99 (0.58,1.70) 31
HIF-PHI vs. placebo (NDD) 3 66/2386 28/1884 * 1.86 (1.20, 2.88) -

Venous thromboembolism

HIF-PHI vs. ESA (DD) 58/3697 57/3553 N S 1.02 (0.71, 1.46) 0
* 0.92 (0.60, 1.42) 0

5
HIF-PHI vs. ESA (NDD) 6 42/4299 44/4263
3

L 4

HIF-PHI vs. placebo (NDD) 35/2386 9/1884

3.07 (1.48, 6.37)

T T T
1 2 4

0.6
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3. Common adverse events

Events/Participants, n/N Risk ratio
Trials, n Intervention  Control (95% ClI) 12, %

Systemic hypertension
DD =
Dialysis-
dependent

CKD HIF-PHI vs. placebo (NDD) 3 341/2386 180/1885

L 3

1.45(1.16,1.81) 28

NDD =
Non-dialysis- Infection/infestations
dependent

CKD

HIF-PHI vs. placebo (NDD) 3  1255/2386 798/1884 —— 1.24 (1.16,1.33) -

Hyperkalaemia

L 4

HIF-PHI vs. placebo (NDD) 3 268/2386 151/1885 1.29 (1.06,1.56) O

T T
0.8 1 1.5
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3. Common adverse events

Events/Participants, n/N Risk ratio
Trials, n Intervention  Control (95% ClI) 12, %
Systemic hypertension
DD = HIF-PHI vs. ESA (DD) 11 913/6403 936/6245 —— 0.99(0.87,1.12) 38
fooomdent | HIF-PHIvs. ESA(NDD) 8 735/4463 810/4422 —*— 0.90 (0.82,0.98) 0
CKD HIF-PHI vs. placebo (NDD) 3 341/2386 180/1885 ¢ 1.45(1.16,1.81) 28
NDD =
Non-dialysis- Infection/infestations
dcipgndem HIF-PHI vs. ESA (DD) 5 1085/2150 1037/2046 —— 0.99(0.93,1.05) O
HIF-PHI vs. ESA (NDD) 2 208/441 167/335 ——*1— 0.96 (0.83, 1.11) 0
HIF-PHI vs. placebo (NDD) 3 1255/2386 798/1884 —— 1.24 (1.16,1.33) -
Hyperkalaemia
HIF-PHI vs. ESA (DD) 10 383/6090 410/5877 ——*T1— 0.93 (0.80, 1.07) j
HIF-PHI vs. ESA (NDD) 8 403/4463 __436/4422 ——1— 0.91(0.79.1.06) 12

L 4

HIF-PHI vs. placebo (NDD) 3 268/2386 151/1885 1.29 (1.06,1.56) O

T T T
0.8 1 1.5 2
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4. Pleiotropic non-erythropoietic effects?

Events/Participants, n/N Risk ratio
Trials, n  Intervention Control (95% CiI) 12, %
Cancer-related events
HIF-PHI vs. ESA (DD) 9 83/3778 92/3560 — 0.80(0.63,1.000 O
HIF-PHI vs. ESA (NDD) 6 87/2642 68/2611 . 1.03(0.72,1.47) 34
Vascular ocular events
HIF-PHI vs. ESA (DD) 6 87/2360 61/2137 - 1.25(0.90,1.74) O
HIF-PHI vs. ESA (NDD) 6 85/4058 78/4050 =] 1.10(0.81,1.50) O
Pulmonary hypertension
HIF-PHI vs. ESA (DD) 5 12/2207 13/2061 * 0.86(0.40,1.83) O
HIF-PHI vs. ESA (NDD) 6 41/4299 36/4261 —] 1.13(0.73,1.77) O
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4. Pleiotropic non-erythropoietic effects?

Trials, n

Events/Participants, n/N

Intervention Control

Risk ratio

(95% Cl) 12, %

Cancer-related events

HIF-PHI vs. ESA (DD) 9 83/3778 92/3560 — 0.80(0.63,1.00) O
HIF-PHI vs. ESA (NDD) 6 87/2642 68/2611 - 1.03(0.72,1.47) 34
Vascular ocular events

HIF-PHI vs. ESA (DD) 6 87/2360 61/2137 . 1.25(0.90,1.74) O
HIF-PHI vs. ESA (NDD) 6 85/4058 78/4050 = 1.10(0.81,1.50) O
Pulmonary hypertension

HIF-PHI vs. ESA (DD) 5 12/2207 13/2061 ¢ 0.86(0.40,1.83) O
HIF-PHI vs. ESA (NDD) 6 41/4299 36/4261 ] 1.13(0.73,1.77) O
Oesophageal or gastric erosions

HIF-PHI vs. ESA (DD) 5 71/2415 95/2270 —* 0.73(0.54,099) O
HIF-PHI vs. ESA (NDD) 2 76/2086 44/2083 — 1.72(1.20,2.49) O

Drug effects or

class effect?
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Risk ratio
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Cancer-related events

HIF-PHI vs. ESA (DD) 9 83/3778 92/3560 — 0.80(0.63,1.00) O
HIF-PHI vs. ESA (NDD) 6 87/2642 68/2611 - 1.03(0.72,1.47) 34
Vascular ocular events

HIF-PHI vs. ESA (DD) 6 87/2360 61/2137 . 1.25(0.90,1.74) O
HIF-PHI vs. ESA (NDD) 6 85/4058 78/4050 = 1.10(0.81,1.50) O
Pulmonary hypertension

HIF-PHI vs. ESA (DD) 5 12/2207 13/2061 ¢ 0.86(0.40,1.83) O
HIF-PHI vs. ESA (NDD) 6 41/4299 36/4261 ] 1.13(0.73,1.77) O
Oesophageal or gastric erosions

HIF-PHI vs. ESA (DD) 5 71/2415 95/2270 —* 0.73(0.54,099) O
HIF-PHI vs. ESA (NDD) 2 76/2086 44/2083 — 1.72(1.20,2.49) O
Seizures

HIF-PHI vs. ESA (DD) 4 55/3422 42/3414 - 1.31(0.88,1.95) O
HIF-PHI vs. ESA (NDD) 2 14/2260 5/2226 g 2.55(0.90,7.23) O
HIF-PHI vs. placebo (NDD) 3 26/2386  4/1884 » 5.13(1.79, 14.68) -

Drug effects or
class effect?
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Future directions

 Pleiotropic non-erythropolietic effects - drug-specific effects or class effect?
« Subgroup populations, EPO hypo-responsiveness
* [ron utilisation strategies with HIF-PHIs

UNSW ‘V The George Institute

for Global Health Australia



Conclusions

* There are no clear differences in the long-term cardiovascular
safety profile of HIF prolyl hydroxylase inhibitors and ESA In
adults with dialysis-dependent CKD and non-dialysis-dependent
CKD.

* HIF prolyl hydroxylase inhibitors are an acceptable or
reasonable alternative to ESA.

UNSW ¢ . The George Institute
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