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Patients with Sickle Cell Disease: 
HIBISCUS Trial Phase 2 Results Through 52 Weeks
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Etavopivat: multimodal mechanism of action

ADP, adenosine diphosphate; ATP, adenosine triphosphate; DPG, diphosphoglycerate; Hb, hemoglobin; HbS, sickle hemoglobin; PEP, phosphoenolpyruvate; 
PKR, RBC pyruvate kinase isozyme; RBC, red blood cell; SCD, sickle cell disease.
1. Saraf SL et al. Blood Adv 2024;8:4459–75.

• In a phase 1 study in patients with SCD, 
etavopivat therapy over 12 weeks 
resulted in a:
– Rapid and sustained increase in Hb 

levels 
– Decrease in markers of hemolysis1
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HIBISCUS: Phase 2 dose determination study design

aMust have been ≥80% compliant with the planned regimen.
bStratified by: age (12–17 or 18–65 years); number of VOCs in the preceding 12 months (2–3 or 4–10); use of HU, crizanlizumab, l-glutamine in the previous 12 months (yes or no).
Hb, hemoglobin; HU, hydroxyurea; OLE, open-label extension; QD, once daily; SCD, sickle cell disease; VOC, vaso-occlusive crisis.

Randomizationb Double-blinded treatment period

52 weeks

OLE

112 weeks

Placebo QD

Etavopivat 

400 mg QD

Etavopivat 

200 mg QD

Dose determination 

Selected dose

OLE

Placebo QD

Etavopivat 400 mg QD

Etavopivat 200 mg QD

Continued dosing

Final analysis 

52 weeks

Interim analysis 

12 weeks

Screening

30 days

Key inclusion criteria
• Aged 12–65 years 
• Any SCD genotype 
• Hb level ≥5.5 to ≤10.5 g/dL
• 2–10 VOCs requiring a medical 

setting visit in the previous 
12 months

• Stable dosing with standard-of-
care treatments: HU (≥90 days 
prior), crizanlizumab, or 
L-glutamine (≥12 months priora)

1:1:1

VOC definition: VOC requiring a visit in a medical setting 
(including hospital, clinic, emergency department, day hospital, home visit, or 
telemedicine visit), including the following subtypes: uncomplicated VOC; acute 
chest syndrome; hepatic sequestration; splenic sequestration; priapism



HIBISCUS: Endpoints and analysis populations

aAdjudicated in a blinded manner by a VOC Review Committee, comprising physicians experienced in the treatment of SCD. 
bUsing the mean of Hb measurements at Weeks 16, 20, and 24. 
cUsing PROMIS Fatigue Form 7a (≥18 years of age) and the Pediatric Fatigue short form 10a (12–17 years of age).
Hb, hemoglobin; PROMIS, Patient-Reported Outcomes Measurement Information System; SCD, sickle cell disease; VOC, vaso-occlusive crisis.

Primary endpoints

• Annualized VOC rate over 52 weeks based on independently adjudicated 
reviewa

• Hb response (>1 g/dL increase from baseline) at Week 24b

Analysis populations included

Secondary endpoints

• Change from baseline in hemolysis biomarkers (absolute reticulocyte 
count, indirect bilirubin, and lactate dehydrogenase) at Week 24

• Change from baseline in Hb at Week 52 during the blinded 

treatment period

• Time to first VOC 

• Change from baseline in PROMIS Fatigue Scale scorec at Week 52

Safety endpoints

• Adverse events, clinical laboratory tests, physical examinations, and other 
clinical measures

Intent to treat:
All participants randomized

Per protocol: 

• ≥80% protocol compliance 

• Completion of the double-blind period 

• No major protocol deviations impacting 

efficacy assessments

n=40

n=60



HIBISCUS: Demographics and baseline characteristics

aAverage of Hb value at screening and Day 1.
Hb, hemoglobin; max., maximum; min., minimum; SD, standard deviation; VOC, vaso-occlusive crisis. 

Etavopivat 200 mg/day
(n=21)

Etavopivat 400 mg/day
(n=20)

Placebo
(n=19)

Age (years), mean (min., max.) 35.7 (14, 57) 34.0 (12, 59) 30.6 (13, 57)

Adolescents, n (%) 3 (14.3) 2 (10.0) 2 (10.5)

Female, (%) 17 (81.0) 14 (70.0) 10 (52.6)

Male, n (%) 4 (19.0) 6 (30.0) 9 (47.4)

Hispanic or Latino, n (%) 5 (23.8) 6 (30.0) 0

Black or African American, n (%) 13 (61.9) 15 (75.0) 16 (84.2)

Europe, n (%) 4 (19.0) 3 (15.0) 5 (26.3)

Middle East, n (%) 3 (14.3) 0 1 (5.3)

North America, n (%) 14 (66.7) 17 (85.0) 13 (68.4)

VOC frequency in year prior to study, mean (min., max.) 3.0 (2, 7) 3.5 (2, 9) 3.3 (2, 9)

2–3, n (%) 15 (71.4) 14 (70.0) 13 (68.4)

4–10, n (%) 6 (28.6) 6 (30.0) 6 (31.6)

Baseline Hb (g/dL)a

Mean (SD) 8.16 (1.17) 8.26 (1.07) 8.78 (1.20)

Median (min., max.) 8.13 (5.9, 10.3) 8.50 (6.0, 9.8) 8.85 (6.6, 10.6)

Hb SS, n (%) 18 (85.7) 18 (90.0) 18 (94.7)

Hb SC, n (%) 1 (4.8) 1 (5.0) 1 (5.3)

Hb S-β+ thalassemia, n (%) 1 (4.8) 0 0

Hb S-β0 thalassemia, n (%) 1 (4.8) 1 (5.0) 0



Reduction P-value

0,1 1 10

VOC rate ratio

Adjudicated in a blinded manner by a VOC Review Committee, comprising physicians experienced in the treatment of sickle cell disease. 
Negative binomial model for VOC events, based on a generalized linear model with treatment group as fixed effect and the natural log of the duration (years) of study treatment exposure.
CI, confidence interval; ITT, intent-to-treat; PP, per-protocol; VOC, vaso-occlusive crisis.

ITT 

population

Etavopivat 200 mg (n=21) 0.55 [0.24, 1.26] 45%

0.54 [0.23, 1.26] 46%

VOC rate ratio [95% CI]
(etavopivat vs placebo)

Etavopivat 400 mg (n=20) 

Etavopivat 200 mg (n=13) 

Etavopivat 400 mg (n=12) 

0.37 [0.16, 0.85] 63%

0.39 [0.17, 0.90] 61%

HIBISCUS: Annualized adjudicated VOC rate

Favors etavopivat Favors placebo

Annualized VOC rate [95% CI]

0.154

0.154

0.020

0.028

Placebo (n=19) 

1.07 [0.49, 2.37] 

1.06 [0.46, 2.46] 

1.97 [0.89, 4.36] 

Placebo (n=15) 

0.66 [0.28, 1.58]

0.70 [0.29, 1.66]

1.77 [0.90, 3.50]

PP 

population



HIBISCUS: Time to first adjudicated VOC

Adjudicated in a blinded manner by a VOC Review Committee, comprising physicians experienced in the treatment of sickle cell disease.
CI, confidence interval; ITT, intent-to-treat; NE, not estimable; VOC, vaso-occlusive crisis.

19Placebo (n=19) 17 12 11 9 6 6 6 66 5 5 5 4 0

Etavopivat 400 mg (n=20) 20 20 16 14 12 10 8 8 79 7 6 6 5 0

Etavopivat 200 mg (n=21) 21 21 16 14 12 12 11 10 911 9 8 8 6 0

Week from first dose
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Log-rank test versus placebo

p=0.315
p=0.677

Median (95% CI)
16.9 (6.4, NE)
33.6 (10.7, NE)
33.6 (15.6, NE)

ITT population:



HIBISCUS: Hemoglobin response (increase >1 g/dL) at Week 24 and 
change in hemoglobin concentration over time

Hb response: >1 g/dL increase from baseline (using the mean of Hb measurements at Weeks 16, 20, and 24); one-sided p-value was obtained from an exact Cochran-Mantel-Haenszel general association test 
between the indicated etavopivat group versus placebo and stratified by the randomization stratification factors; the test was considered statistically significant if one-sided 
p-value <0.025. LS mean change from baseline hemoglobin: the mixed model for repeated measures was based on change from baseline and includes a random effect for patient and fixed effects for 
treatment group, baseline, randomization stratification factors (age, prior/concomitant treatment, vaso-occlusive crisis), nominal study visit, and treatment group by visit interaction. 
Hb, hemoglobin; ITT, intent-to-treat; PP, per-protocol; LS, least square; SE, standard error.
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ITT population:

Etavopivat 
200 mg/day

Etavopivat 
400 mg/day

Placebo

ITT population n=21 n=20 n=19

Hb responders at 
Week 24, %

38.1 25.0 10.5

Rate difference vs 
placebo

27.6 14.5

p-value p=0.187 p=0.660

PP population n=13 n=12 n=15

Hb responders at 
Week 24, %

46.2 33.3 13.3

Rate difference vs 
placebo

32.8 20.0

p-value p=0.248 p=0.680

Increase 

by Week 2



HIBISCUS: Changes in markers of hemolysis 

The repeated measures model is based on change from baseline and includes a random effect for patient and fixed effects for treatment group, baseline, randomization stratification factors (age, prior/concomitant treatment, vaso-occlusive crisis), nominal study visit, and treatment group by 
visit interaction.
ARC, absolute reticulocyte count; ITT, intent-to-treat; LDH lactate dehydrogenase; LS, least square; SE, standard error. 

Absolute reticulocyte count

Indirect bilirubin

Lactate dehydrogenase



HIBISCUS: Change in PROMIS Fatigue score

Using PROMIS Fatigue Form 7a (≥18 years of age).
The repeated measures model is based on change from baseline and includes a random effect for patient and fixed effects for treatment group, baseline, randomization stratification factors 
(prior/concomitant treatment, and vaso-occlusive crises), nominal study visit, and treatment group by visit interaction. 
CI, confidence interval; ITT, intent-to-treat; LS, least square; PROMIS, Patient-Reported Outcome Measurement Information System; SE, standard error. 
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ITT population:

LS mean (95% CI) difference from placebo at 
Week 52

Etavopivat 
200 mg/day

Etavopivat 
400 mg/day

–2.1 (–8.5, 4.3) –3.7 (–10.1, 2.7) 

p=0.502 p=0.243



HIBISCUS: Summary of treatment-emergent adverse events

aNumber of events. bTEAEs considered relevant to the disease or drug’s mechanism of action. 
ALT, alanine transaminase; AST, aspartate transaminase; GGT, gamma-glutamyl transferase; TEAE, treatment-emergent adverse event; VOC, vaso-occlusive crisis.

Etavopivat 200 mg/day
(n=21) 

n (%) Eventsa

Etavopivat 400 mg/day
(n=20) 

n (%) Eventsa

Placebo
(n=19) 

n (%) Eventsa

Any TEAE 17 (81.0) 139 18 (90.0) 124 18 (94.7) 135

TEAEs reported as VOCs 11 (52.4) 32 13 (65.0) 25 12 (63.2) 39

Deaths 0 0 0

Serious TEAEs 5 (23.8) 5 4 (20.0) 5 3 (15.8) 3

TEAE leading to drug discontinuation 2 (9.5) 2 0 0

TEAE requiring a dose hold/interruption 4 (19.0) 7 2 (10.0) 2 4 (21.1) 4

Select TEAEsb

Sickle cell anemia with crisis (as reported by the investigator) 8 (38.1) 18 14 (70.0) 32 14 (73.7) 48

Nausea 3 (14.3) 5 2 (10.0) 2 2 (10.5) 2

Headache 2 (9.5) 4 3 (15.0) 6 2 (10.5) 3

Urinary tract infection 4 (19.0) 5 1 (5.0) 1 0

Vomiting 2 (9.5) 2 2 (10.0) 5 1 (5.3) 1

Insomnia 0 3 (15.0) 4 0

ALT increased 1 (4.8) 3 2 (10.0) 2 0

AST increased 1 (4.8) 2 2 (10.0) 2 0

Diarrhea 1 (4.8) 1 2 (10.0) 2 0

Constipation 2 (9.5) 3 0 3 (15.8) 3

GGT increased 0 2 (10.0) 2 0

Dyspepsia 1 (4.8) 1 0 2 (10.5) 2



HIBISCUS: Serious adverse events

aSAEs of relevance comprise those considered possibly related to study drug or of relevance to the disease. bNumber of events. All SAEs resolved or resolved with sequelae, and most SAEs were deemed unrelated to the study drug by the investigator.
All other SAEs: COVID-19, urinary tract infection, urinary retention in the 200 mg group; bile duct stone, tibia fracture in the 400 mg group; COVID-19, appendicitis, hypoxia in the placebo group.
Hb, hemoglobin; SAE, serious adverse event.

The cerebrovascular accident and hepatic enzyme increased led to permanent discontinuation of the study drug 

Etavopivat 200 mg/day
(n=21)

Etavopivat 400 mg/day
(n=20)

Placebo
(n=19)

SAE, n (%) 5 (23.8) 4 (20.0) 3 (15.8)

SAEs of relevancea, n (%) Eventsb

Possibly drug related
Hepatic enzyme increased
Hb decreased

1 (4.8) 1
0

0
1 (5.0) 1

0
0

Unlikely drug related
Cerebrovascular accident
Pulmonary embolism coincided with COVID-19

1 (4.8) 1
0

0
1 (5.0) 2

0
0



HIBISCUS: Summary

• Based on pharmacokinetics, pharmacodynamics, and dose–efficacy response modeling analysis using 
12-week data, the Data and Safety Monitoring Board selected the 400 mg/day dosage of etavopivat for study in 
confirmatory phase 3 trials

• Etavopivat was well tolerated, and no unexpected safety issues were identified

• Compared with placebo, daily use of etavopivat in the ITT population resulted in the following positive trends:

– Lower annualized VOC rates through Week 52 (200 mg p=0.154, 400 mg p=0.154)

– Delayed time to first VOC (200 mg p=0.315, 400 mg p=0.677)

– Early increases in Hb levels by Week 2 and increases in Hb response rates at Week 24 
(200 mg p=0.187, 400 mg p=0.660)

– Decreases in PROMIS Fatigue score at Week 52 (200 mg p=0.502, 400 mg p=0.243)

– Decreases in hemolysis markers

• These results are consistent with improved Hb-O2 affinity and RBC health with oral etavopivat in SCD

Hb, hemoglobin; ITT, intention-to-treat; PROMIS, Patient-Reported Outcome Measurement Information System; RBC, red blood cell; SCD, sickle cell disease; VOC, vaso-occlusive crisis.
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HIBISCUS: Concomitant disease-modifying therapies 
at randomization

aVoxelotor was not permitted to be used within 28 days prior to starting the study treatment or anticipated need for this agent during the study.
RBC, red blood cell; SCD, sickle cell disease.

Etavopivat 200 mg/day
(n=21)

Etavopivat 400 mg/day
(n=20)

Placebo
(n=19)

Prior year’s use, n (%)

Hydroxyurea 17 (81.0) 13 (65.0) 14 (73.7)

Voxelotora 2 (9.5) 1 (5.0) 1 (5.3)

Crizanlizumab 2 (9.5) 3 (15.0) 2 (10.5)

L-glutamine 0 0 2 (10.5)

Received RBC transfusion 7 (33.3) 6 (30.0) 5 (26.3)

On-trial use of SCD therapies, n (%)

Hydroxyurea 16 (76.2) 13 (65.0) 14 (73.7)

Crizanlizumab 1 (4.8) 2 (10.0) 1 (5.3)

L-glutamine 0 0 1 (5.3)


