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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Pyrukynd (mitapivat) is necessary to 
ensure the benefits outweigh its risks. Agios Pharmaceuticals, Inc. submitted a New Drug Application 
(NDA) 216196 for mitapivat with the proposed indication for the treatment of anemia in adults with 
pyruvate kinase (PK) deficiency. Mitapivat is associated with an increased risk for acute hemolysis 
following abrupt interruption or discontinuation. The Applicant did not submit a proposed REMS or risk 
management plan with this application. 

The Division of Risk Management (DRM) has determined that a REMS is not needed to ensure the 
benefits of mitapivat outweigh its risks. The increased risk for acute hemolysis is similar to the clinical 
features of patients diagnosed with PK deficiency. Mitapivat is likely to be prescribed in an outpatient 
setting by genetic specialists familiar with PK deficiency. Prescribers are expected to screen patients for 
signs and symptoms of acute hemolysis and optimize therapy accordingly. The safety profile of 
mitapivat, consistent with predicted risks, will be communicated in the Warnings and Precautions 
section in labeling as well as dose tapering instructions in the dosing and administration section of 
labeling. At the time of this review, labeling was not final, therefore additional changes could occur. 

1 Introduction 
This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Pyrukynd (mitapivat) is necessary to 
ensure the benefits outweigh its risks. Agios Pharmaceuticals, Inc submitted a New Drug Application 
(NDA) 216196 for mitapivat with the proposed indication for the treatment of anemia in adults with 
pyruvate kinase (PK) deficiency. This application is under review in the Division of Nonmalignant 
Hematology (DNH). The Applicant did not submit a proposed REMS or risk management plan with this 
application. 

2 Background 
2.1 PRODUCT INFORMATION 
Mitapivat, a new molecular entitya, is a first-in-class pyruvate kinase activator proposed for the 
treatment of anemia in adults with pyruvate kinase (PK) deficiency. The red blood cell-specific form of 
pyruvate kinase (PKR) catalyzes the final and irreversible step in glycolysis, converting 
phosphoenolpyruvate (PEP) to pyruvate, with concomitant formation of the energy carrier molecule 
adenosine triphosphate (ATP). Mitapivat binds to PKR increasing PK activity in PK-deficient patients. 

Mitapivat is proposed to be available as 5 mg, 20 mg, and 50 mg oral tablets. The recommended starting 
dose is 5 mg twice daily. Dose escalation every 4 weeks is determined using hemoglobin (Hb) levels and 
transfusion requirements. Table 1 lists the recommended dose adjustments for mitapivat therapy and 
Table 2 lists the dose taper schedule. Duration of treatment with mitapivat is expected to be long term 
and likely administered in an outpatient setting.b Mitapivat is not currently approved in any jurisdiction. 

 
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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One subject discontinued treatment in study 006 (1.2%) and seven subjects discontinued treatment in 
study 007 (25.9%). Baseline demographics in the two studies were generally representative of the target 
patient population of patients with PK deficiency. 

The primary endpoint in Study 006, an increase in hemoglobin of ≥ 1.5 g/dL from baseline, was achieved 
in 16 subjects (40%) in the mitapivat group compared to no subjects in the placebo group. All pre-
specified hierarchical secondary endpoints (change from baseline in the hemolysis parameters of lactate 
dehydrogenase, indirect bilirubin, haptoglobin, and reticulocytes) and subject reported outcomes 
(Pyruvate Kinase Deficiency Diary [PKDD] and Pyruvate Deficiency Impact Assessment [PKDIA]) in Study 
006 were met. The review team determined the subjects’ baseline values from the PKDIA (mitapivat 
[49.2] and placebo [48.5]) and mean difference between the groups (mitapivat [-4.65] and placebo [-
1.39]) were too small to be considered clinically meaningful because the assessment could be impacted 
by factors other than exclusively mitapivat therapy. 

The primary endpoint in Study 007, a decrease of ≥ 33% in the number of blood transfusions compared 
with the historical transfusion burden, was achieved in 10 subjects (37%) with six of these subjects 
(22.2%) becoming transfusion free during the study. 

The clinical reviewer concluded that substantial evidence of effectiveness supported the benefit of 
mitapivat. This determination relied on the statistically significant and clinically meaningful results of 
Study 006 despite excluding results from the PKDIA and clinically significant reduction in transfusion 
burden in Study 007.  

5 Risk Assessment & Safe-Use Conditions  
The primary safety review of mitapivat relies on data from four studies (Study 003, Study 006, Study 
007, and Study 011) that evaluated mitapivat in subjects with PK deficiency. Study 011 was an extension 
study of Study 006 and Study 003 was a phase 2, open-label, dose ranging study that evaluated a 
mitapivat dose of 50 mg twice daily or 300 mg twice daily in 52 subjects. The safety database represents 
155 subjects who received at least one dose of mitapivat. The pooled safety set included 67 subjects 
from Study 006 and Study 007. The safety profile assessment of mitapivat is adequate given the 
estimated disease prevalence and the inclusion of a double-blind, placebo-controlled study (Study 006).  

The most common adverse events in Study 006 (incidence ≥ 10% and occurring more frequently than in 
the placebo arm) include back pain (15% [6/40]) and arthralgia (10% [4/40]). The incidence of insomnia 
(17.5% [7/40]) was similar to placebo, however mitapivat appears to be a weak aromatase inhibitor and 
insomnia has been associated with aromatase inhibitors. Aromatase inhibition also decreases 
conversion of androstenedione to estrone and testosterone to estradiol. Decreased estrone (56.3% 
[9/16]) and estradiol (12.5% [2/16]) levels, were observed in male subjects during treatment with 
mitapivat and were reversible upon discontinuation.  

No deaths or TEAEs leading to discontinuation of therapy were reported, however a majority of subjects 
(92.5% [65/67]) experienced a TEAE with mitapivat therapy. The clinical reviewer focused on acute 
hemolysis with abrupt interruption or discontinuation of mitapivat therapy. 
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5.1 ACUTE HEMOLYSIS 
Two subjects (3.8%) experienced acute hemolysis in Study 003 after sudden withdrawal of mitapivat. 
Citing concern that hemoglobin levels would exceed the upper limit of normal (ULN), both subjects 
discontinued mitapivat without dose tapering. One subject experienced serious Grade 3 acute hemolysis 
(transfusion or medical intervention indicated) and Grade 3 hemolytic anemia (hemoglobin < 8 g/dL; 
transfusion indicated). The other subject experienced Grade 2 hemolysis (evidence of hemolysis and 
greater than or equal to a two gram decrease in hemoglobin). The Applicant implemented a dose taper 
schedule in Study 006 to address the risk of acute hemolysis observed in Study 003. However, no 
subjects with a hemoglobin response withdrew from Study 006 and no analysis of acute hemolysis after 
sudden withdrawal of mitapivat was performed. 

Hemolysis is a common clinical feature associated with PK deficiency.e The clinical review team agreed 
with the Applicant’s proposal to address the risk of acute hemolysis in the Warnings and Precaution 
section of the label and include a dose taper schedule in the Dosage and Administration section of the 
label. Labeling also includes recommendations for monitoring patients for signs of acute hemolysis and 
anemia including jaundice, scleral icterus, dark urine, dizziness, confusion, fatigue, or shortness of 
breath when tapering to discontinue treatment. 

5.2 REDUCTION IN BONE MINERAL DENSITY 
Two fractures (3%) occurred in the pooled safety set in subjects with osteoporosis who received 
mitapivat. PK deficiency may cause fractures and aromatase inhibitors are known to reduce bone 
mineral density and increase the risk of fractures. The clinical reviewer considered including a reduction 
in bone mineral density in the Warnings and Precautions section of the label. Due to insufficient data at 
this time, the risk will be communicated in the Adverse Reactions section of the label. In addition, the 
long-term safety of mitapivat will be addressed with two postmarketing requirements evaluating 
adverse events caused by long-term aromatase inhibition including reduction in bone mineral density. 

The clinical reviewer concluded the safety profile of mitapivat is favorable in adults with PK deficiency 
and the overall benefit-risk profile appears acceptable.  

6 Expected Postmarket Use 
Mitapivat is likely to be prescribed in an outpatient setting by genetic specialists familiar with PK 
deficiency. Prescribers are expected to screen patients for signs and symptoms of acute hemolysis and 
optimize therapy accordingly.  

7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities for mitapivat beyond routine 
pharmacovigilance and labeling. 

 

 
e Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug. 
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8 Discussion of Need for a REMS 
The clinical reviewer recommends approval of mitapivat citing the efficacy and safety data from the two 
phase 3 studies (Study 006 and Study 007), the seriousness of PK deficiency, and an adequately 
favorable benefit-risk profile. 

The following statutory factors were considering in determining if a REMS was necessary for the benefits 
of mitapivat to outweigh its risks: the estimated size of the population likely to use the drug, the 
seriousness of the disease or condition that is to be treated, the expected benefit of the drug, expected 
or actual duration of treatment, the seriousness of any known or potential adverse events that may be 
related to mitapivat and the background incidence of such events in the population likely to use the 
drug and if the drug is a new molecular entity. 

PK deficiency is a rare congenital, autosomal recessive red blood cell glycolysis disorder due to 
compound heterozygous or homozygous mutations in the PKLR gene. PK deficiency results in decreased 
red blood cell survival, ineffective erythropoiesis, and lifelong hemolytic anemia. Gallstones, pulmonary 
hypertension, extramedullary hematopoiesis, and regular blood transfusions to maintain adequate 
hemoglobin levels, potentially leading to iron overload, are serious complications associated with PK 
deficiency. 

Two phase 3 studies (Study 006 and Study 007) evaluated efficacy of mitapivat in patients with PK 
deficiency. Study 006 evaluated subjects not regularly receiving blood transfusions and achieved a 
statistically significant and clinically meaningful result in the primary endpoint, an increase in 
hemoglobin of ≥ 1.5 g/dL from baseline, in the mitapivat group compared to placebo. Study 007 
demonstrated a clinically significant reduction in transfusion burden with six subjects (22.2%) becoming 
transfusion free during the study. 

The serious risk associated with mitapivat is an increased risk for acute hemolysis following abrupt 
interruption or discontinuation. In general, healthcare providers who treat PK deficiency should be 
familiar with monitoring and treating acute hemolysis . Information regarding these risks and 
appropriate monitoring and tapering will be included in the Warnings and Precautions as well as dosing 
and administration sections of the labeling. The clinical review team also stated that the safety data do 
not indicate need for a specific REMS to mitigate the risks for mitapivat and that overall, it has a 
favorable safety profile. Therefore, this reviewer is not recommending a REMS for the management of 
the risks of mitapivat therapy. 

9 Conclusion & Recommendations 
Relying on the data available, a REMS is not necessary to ensure the benefits of mitapivat outweigh the 
risk for acute hemolysis following abrupt interruption or discontinuation. Information about this risk will 
be communicated in labeling using the Warnings and Precautions section as well as dose tapering 
recommendations. In general, we expect healthcare providers who treat patients with PK deficiency are 
familiar with monitoring and treating the risk of acute hemolysis. At the time of this review, labeling is 
still under negotiation and the clinical review is ongoing. Should DNH have any concerns or questions or 
if new safety information becomes available, please send a consult to DRM. 
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