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The overall objective of this study is to assess safety of AG-348 and provide proof of concept
of the efficacy of the drug in SCD patients. Based on currently available data, we hypothesize
that the benefits of treatment of sickle cell disease...
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Uitkomstmaten

Primaire uitkomstmaten

- To assess (maximum) efficacy of treatment with AG-348 on sickling as evaluated by change
in Point of Sicking (PoS, expressed in mmHg), as quantified by the Oxygenscan.

- To evaluate safety of AG-348 (including the type, incidence, severity and relationship of
AG-348 to AE and SAE; number of medication discontinuations due to AE; physical
examination findings, vital signs and 12-lead electrocardiogram (ECG) data).

Toelichting onderzoek

Achtergrond van het onderzoek

Rationale:

The number one cause of years lost to disability by anemia in Western Europe and North
America is Sickle Cell Disease (SCD). Patients with SCD have severe anemia and experience
extremely painful events called vaso-occlusive crises (VOC). The intracellular level of 2,3-
diphosphoglycerate (2,3-DPG, a glycolytic metabolite) is high in sickled red blood cells and
associated with high Point of Sickling (PoS) and disease severity. Preliminary results from
Laboratory for Clinical Chemistry and Haematology, UMC Utrecht, suggest that high 2,3-DPG
levels in SCD patients may result from decreased pyruvate kinase (PK) (thermo-)stability.

Mitapivat sulfate (AG-348, mitapivat) is a drug currently in clinical development for the
treatment of hereditary PK deficiency (PKD). PKD, like SCD, is associated with high 2,3-DPG
levels. AG-348 has been shown to lower 2,3-DPG levels in healthy subjects and ex-vivo
treated red blood cells of PKD patients. Therefore AG-348 represents an investigational agent
that may offer clinical benefit for SCD patients as well.

Based on the results of AG-348 in healthy subjects and PKD patients, there is reason to
believe that treatment of SCD patients with AG-348 may result in the same improvement in
PoS as ex vivo treatment has shown. Subsequently, this may also result in associated
improvement of erythrocyte parameters (erythrocyte count, hemoglobin (Hb), hematocrit,
mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), red cell distribution
width (RDW), reticulocyte parameters (reticulocyte count, immature reticulocyte fraction
(IRF), reticulocyte hemoglobin concentration (CHCr) and surrogate markers of mortality risk
in SCD such as C-reactive protein (CRP) and Brain-type natriuretic peptide (BNP)).

Objective: To study the safety and efficacy of AG-348 in the treatment of adult subjects with
sickle cell disease

Study design: Prospective exploratory monocenter pilot study.

Study population: Ten sickle cell anemia patients, aged 16 years and older.
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Intervention: During the 8-week Dose Finding Period, subjects will be treated with an initial
dose of 20 mg AG-348 twice daily (BID). Depending on safety and Hb changes, dosing may be
increased in two steps, i.e. from 20 mg BID to 50 mg BID at week 2, and subsequently from
50 mg BID to 100 mg BID for week 4 through 8. Subjects who remain on 20 mg BID through
week 4 may be increased to 50 mg BID (but not 100 mg BID) for week 4 through 8, or remain
on 20 mg BID. Subjects who safely tolerate AG-348 and show evidence of clinical activity,
may be eligible to continue a 52-week follow-up period (Fixed Dose Extension Period),
allowing patients to remain on their optimal dose of AG-348. During the Fixed Dose Extension
Period, the dose may not exceed the maximum doses that was used during Dose Finding
Period.

Main endpoints:

Safety and efficacy of AG-348 in SCD are the main endpoints in this study. Safety will be
evaluated by analysis of adverse events, medication, physical examination findings and ECG.
The primary efficacy measure will be the effect of AG-348 on sickling, evaluated by change in
PoS (expressed in mm Hg), as quantified by the Oxygenscan. Other efficacy measures
include the percentage of patients that has an improvement in hemoglobin level of at least
1g/dL at any time point during the Dose Finding Period compared to baseline (mean Hb level
during Screening Period (Day -50 to Day -1) and increase in mean hemoglobin level during
the Fixed Dose Extension Period compared to baseline (mean Hb level during Screening
Period (Day -50 to Day -1)). Lastly, effect on clinical complication rate during Fixed Dose
Extension Period will be compared to historical rates of patients during the 2 years prior to
screening.

Nature and extent of the burden and risks associated with participation, benefit and group
relatedness:

Besides anemia, SCD patients are confronted with extremely painful events called vaso-
occlusive crises, chronic pain and a shortened life expectancy; half of the SCD patients in
high income western society will have died before reaching the age of sixty. The safety
profile of AG-348 established in clinical trials to date is favorable. AG-348 has been generally
well tolerated in both healthy adult subjects at single doses up to 2500 mg and multiple
doses up to 70 mg BID in healthy subjects and adult subjects with PK deficiency, although
aromatase inhibition and transaminase increases have been observed in both subject
populations. Adverse drug reactions also included decreased bone mineral density,
withdrawal hemolysis, insomnia, gastrointestinal disturbances and triglyceride increase.
Taken together the risk benefit ratio for AG-348 in SCD is positive.

Doel van het onderzoek

The overall objective of this study is to assess safety of AG-348 and provide proof of concept
of the efficacy of the drug in SCD patients. Based on currently available data, we hypothesize
that the benefits of treatment of sickle cell disease patients with AG-348 will outweigh the
currently identified risks.

Onderzoeksopzet

Data will be collected prospectively in (minimal) 16 visits with a maximal study duration of 66
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weeks per subject.

Onderzoeksproduct en/of interventie

Drug: mitapivat sulfate (AG-348, mitapivat)

Contactpersonen

Publiek

UMC Utrecht
Myrthe van Dijk

+31 88 75 504 64

Wetenschappelijk

UMC Utrecht
Myrthe van Dijk

+31 88 75 504 64

Deelname eisen

Belangrijkste voorwaarden om deel te mogen nemen
(Inclusiecriteria)

1. Male or female with documented homozygous sickle cell anemia (HbSS) or HbS/beta(0 or
+)-thalassemia

2. Documented history of VOCs, and number of days admitted in hospital for acute sickle cell
related complications during 24 months before inclusion.

3. Had at least 1 (but no more than 10) VOC in the past 12 months prior to the first day of
study treatment, or sickle-cell related complications, or any sickle cell related hospital
admission in the past 12 months prior to the first day of study treatment, or any history of
sickle cell related complications, or presence of any clinical biomarkers associated with
increased mortality in SCD prior to the first day of study treatment.

4. Age =16 years, inclusive; subjects age 16 or 17 years must be documented Tanner Stage
5 (

5. Hemoglobin (Hb) =6.9 mmol/L (approx. 11.1 g/dL) and >3.8 mmol/L (approx. 6.0 g/dL)
during screening.
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6. For subjects taking hydroxyurea (HU), the dose of HU (mg/kg) must have been stable for at
least 3 months prior to the first day of study treatment.

7. Subjects must start or continue taking at least the equivalent of daily 0.7 mg oral folic acid
for the duration of the study.

8. Have adequate organ function, as defined by:

a. Serum aspartate aminotransferase (AST) <=2.5 x ULN (unless the increased AST is
assessed by the Investigator as due to hemolysis and/or hepatic iron deposition) and alanine
aminotransferase (ALT) <2.5 x ULN.

b. Normal or elevated levels of serum bilirubin. In subjects with serum bilirubin > ULN, the
elevation must be attributed to hemolysis with or without Gilbert's syndrome and must not
be associated with choledocholithiasis, cholecystitis, biliary obstruction, or hepatocellular
disease Elevated bilirubin attributed to hemolysis with or without Gilbert’'s syndrome is not
exclusionary.

c. Serum creatinine <1.25 x ULN. If serum creatinine is >1.25 x ULN, then glomerular
filtration rate, estimated by 24-hour measured or calculated (Cockcroft-Gault) creatinine
clearance, must be =60 mL/min.

d. Absolute neutrophil count =1.0 x 109/L during screening.

e. Platelet count =100 x 109/L during screening.

f. Activated partial thromboplastin time and international normalized ratio <1.25 x ULN,
unless the subject is receiving therapeutic anticoagulants.

9. Be willing and able to give written informed consent and to comply to all study procedures
for the duration of the study.

10. Patients with increased albumin to creatinine ratio are prioritized above patients with a
normal albumin to creatinine ratio. Both are eligible.

11. For women of reproductive potential, have a negative serum pregnancy test during the
Screening Period (Day -50 to Day -1). Women of reproductive potential are defined as
sexually mature women who have not undergone a hysterectomy, bilateral oophorectomy or
tubal ligation.

12. Agree to use double anticonception during the trial period plus 90 days (for male
subjects) or 28 days (for female subjects) after the last dose of AG-348.

Belangrijkste redenen om niet deel te kunnen nemen
(Exclusiecriteria)

1. More than 10 VOCs within the past 12 months that required a hospital, emergency or
health care provider visit.

2. Hospitalized for sickle cell crisis or other vaso-occlusive event within 14 days prior the first
day of study treatment. Subjects who may get hospitalized during the Screening Period are
allowed to be rescreened 14 days after discharge.

3. Have a point of sickling (PoS) =24.6 mmHg as quantified by the Oxygenscan during
screening to exclude subjects with no clinical relevant detectable sickling.

4. Subjects age 16 or 17 years who are documented Tanner stage 1-4

5. Receiving regularly scheduled blood (RBC) transfusion therapy (also termed chronic,
prophylactic or preventive transfusion), defined as more than 4 transfusion episodes in the
12-month period up to the first day of study treatment, and/or have received a transfusion
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within the past 3 months prior to the first day of study treatment.

6. Have a significant medical condition that confers an unacceptable risk to participating in
the study, and/or that could confound interpretation of the study data.

7. Are currently enrolled in another therapeutic clinical trial involving ongoing therapy with
any investigational or marketed product or placebo. Participation in registry studies is
allowed.

8. Have exposure to any investigational drug, device, or procedure within 3 months prior to
the first dose of study treatment.

9. Have had any prior treatment with a pyruvate kinase activator.

10. Have a prior bone marrow or stem cell transplant.

11. Are currently pregnant or breastfeeding, or planning to become pregnant during the
course of the study.

12. Have a history of major surgery within 6 months prior to signing informed consent. Note
that procedures such as laparoscopic gallbladder surgery are not considered major in this
context.

13. Are currently receiving medications that are strong inhibitors of CYP3A4, or strong
inducers of CYP3A4 that have not been stopped for a duration of at least 5 days or a
timeframe equivalent to 5 half-lives (whichever is longer) prior to the first dose of study
treatment.

14. Are currently receiving hematopoietic stimulating agents (eg, erythropoietins,
granulocyte colony stimulating factors, thrombopoietins) that have not been stopped for a
duration of at least 28 days prior to the first dose of study treatment.

15. Known allergy to mitapivat or its excipients (microcrystalline cellulose, croscarmellose
sodium, sodium stearyl fumarate, and mannitol) or history of acute allergic reaction to drugs
characterized by acute hemolytic anemia, drug-induced liver injury, anaphylaxis, rash of
erythema multiforme type or Stevens-johnson syndrome, cholestatic hepatitis, or other
serious clinical manifestations.

16. For men and women of reproductive potential: unwillingness to use double anticonception
during the trial period.

Onderzoeksopzet

Opzet

Type: Interventie onderzoek
Onderzoeksmodel: Anders

Toewijzing: N.v.t. / één studie arm
Blindering: Open / niet geblindeerd
Controle: N.v.t. / onbekend
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Deelname

Nederland

Status: Werving gestopt
(Verwachte) startdatum: 14-05-2020

Aantal proefpersonen: 10

Type: Werkelijke startdatum

Voornemen beschikbaar stellen Individuele Patienten Data (IPD)

Wordt de data na het onderzoek gedeeld: Nog niet bepaald

Ethische beoordeling

Positief advies

Datum: 09-04-2020
Soort: Eerste indiening
Registraties

Opgevolgd door onderstaande (mogelijk meer actuele) registratie
Geen registraties gevonden.

Andere (mogelijk minder actuele) registraties in dit register

Geen registraties gevonden.

In overige registers

Register ID

NTR-new NL8517

Ander register METC Utrecht : 20/220
Resultaten
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