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Inhibiting HIF in VHL syndrome:
A life changer for patients?



Meet C.: 3 operations — and she is only 35

Age 22

Cerebellar HB
resection

Age 27

Left partial
nephrectomy

Age 32

Whipple - pNET

Age 35

 2.2-cm
renal mass

Every tumour we remove is replaced by the next one.
In VHL, surgery treats the lesion — never the disease.

Illustrative composite patient. HB, haemangioblastoma; pNET, pancreatic neuroendocrine tumour.



One germline hit, a lifetime of tumours

Organ Tumour Lifetime risk

Retina Haemangioblastoma 25–60%

CNS Haemangioblastoma 60–80%

Kidney Clear-cell RCC up to 70%

Pancreas pNET 5–17%

Adrenal Phaeochromocytoma 10–20%

Inner ear Endolymphatic sac tumour 10–16%

1 in 36,000
births carry a germline VHL variant

>90%
penetrance by age 65

~50 years
median life expectancy before HIF-2α 
inhibition

Lonser RR et al. Lancet 2003; Maher ER et al. Eur J Hum Genet 2011; Tachiki et al. Transl Androl Urol 2025.



The old playbook: watch, wait, cut… repeat

MRI every
6–12 months

Lesion reaches
3-4 cm

Nephron-sparing
surgery

A new lesion
appears

Cumulative surgery → CKD and dialysis; cerebellar and spinal resections → 
ataxia and deficits; retinal lesions → blindness.

75%
of LITESPARK-004 patients 
underwent ≥1 VHL procedure 
in the 5 years before 
belzutifan

97 procedures in 46 of 61 
patients

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).



How belzutifan works: switching off pseudohypoxia

Normal cell: HIF-2α is hydroxylated by PHD and 
destroyed via VHL.

VHL loss: HIF-2α accumulates, pairs with HIF-1β and 
switches on VEGF, cyclin D1, GLUT1, EPO.

Belzutifan: binds HIF-2α and blocks the HIF-2α/HIF-1β
complex.

Every VHL tumour runs on this single switch.



3 milestones to get to belzutifan… 25 years

1993
The gene

2001
The mechanism

2018
The drug

2019 Nobel Prize   ·   2021 FDA (VHL)   ·   2025 EMA   ·   2026 reimbursed in Spain

Latif F et al. Science 1993; Ivan M et al. Science 2001; Wehn PM et al. J Med Chem 2018.



LITESPARK-004: 61 patients, one pill, 5 years

Jonasch E et al. N Engl J Med 2021; Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).



RCC: 70% respond, 93% shrink — 0 progressions

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).



Not just the kidney: every VHL organ responds

90%
pNET ORR — 65% complete 
responses

50%
CNS haemangioblastoma ORR

14/14
retinal haemangioblastomas 
improved

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).



Treat earlier? Smaller tumours respond better

81%
ORR with ≤2 tumours ≤3 cm

50%
ORR with ≥1 tumour >3 cm

Waiting for 3 cm may mean waiting
too long.

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).



Responses last: 35 patients still on drug at 5 years

IN RESPONSE AT 48 MONTHS

76%
RCC

82%
CNS haemangioblastoma

94%
pNET

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024). Median time to RCC response 8.5 months.



The endpoint patients care about: 97 procedures → 24

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).
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The price: anemia

93%

77%

70%

65%

Anaemia

Fatigue

Real world, Kansas (n=20) LITESPARK-004 (n=61) On-target: EPO is a HIF-2 gene → anaemia. 
ESA or transfusion; reduce dose if needed 
(30% in real world).

Only 2 of 61 stopped for adverse events at 5 
years.

Pregnancy is the red line: embryo-fetal 
toxicity; hormonal contraception may fail 
(CYP3A4 induction).

LITESPARK-004 5-year update, ASCO 2025 (any-grade AEs); Chidharla A et al. ASCO 2023 (University of Kansas real-world cohort); belzutifan SmPC.



Not a cure — yet: what we still don’t know

1 When to start?
At 3 cm, or earlier? Smaller tumours respond better.

2 How long?
Lifelong? Drug holidays? What happens when we stop?

3 Children?
Lesions start in adolescence; paediatric data are scarce.

4 Who escapes?
Primary and acquired resistance: EPAS1 mutations and 
beyond.

5 Fertility & pregnancy
A young population planning families.

6 Access
Spain, May 2026: reimbursed with fences — genetic 
confirmation, no conservative alternative, high-risk 
lesions, hospital pharmacy.

Tachiki et al. Transl Androl Urol 2025; Ministerio de Sanidad, informe público Welireg (belzutifán), junio 2026.
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A life changer? Yes, we now treat the gene, not the tumor

1
It works everywhere

RCC 70% · pNET 90% · CNS 50% · 
retina 100% — durable at 5 years

2
It takes away the surgery

97 procedures before vs 24 on 
treatment

3
The questions have changed

When to start, how long, for whom 
— and how to beat resistance

And M.? At 35, instead of a fifth intervention, she starts a pill. Two years later the renal mass has shrunk. 
From “when is the next operation?” to “how is the treatment going?”





BACKUP  Who stopped — and why?

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).



BACKUP  97% had prior VHL surgery

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).



BACKUP  Deletion or mutation: every genotype responds

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024).



BACKUP  Durable in every organ: response at 48 months

76.2%  RCC 81.5%  CNS haemangioblastoma

94.1%  pNET

Narayan V et al. ASCO 2025 (LITESPARK-004 5-year update; median follow-up 61.8 months; data cutoff 1 Apr 2024). Duration of response per RECIST v1.1 by IRC.



BACKUP  Beyond VHL: sporadic ccRCC (LITESPARK-005)

HR 0.75
PFS vs everolimus, post-IO and 
VEGF-TKI

ORR 22.7% vs 3.5%
OS HR 0.92 (NS)
Same target, different disease: in 
VHL the driver is pure; in sporadic 
RCC it is diluted.

Rini BI et al. ESMO 2024; Choueiri TK et al. N Engl J Med 2024.


