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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 208843 are owned by Addmedica SAS or are data for 
which Addmedica SAS has obtained a written right of reference. Any information or data 
necessary for approval of NDA 208843 that Addmedica SAS does not own or have a 
written right to reference constitutes one of the following: (1) published literature, or (2) 
a prior FDA finding of safety or effectiveness for a listed drug, as reflected in the drug’s 
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approved labeling.  Any data or information described or referenced below from reviews 
or publicly available summaries of a previously approved application is for descriptive 
purposes only and is not relied upon for approval of NDA 208843.
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1 Executive Summary
1.1 Introduction
Hydroxyurea is an antimetabolite used to reduce the frequency of painful crises and to 
reduce the need for blood transfusions in patients with sickle cell anemia with recurrent 
moderate to severe painful crises. Evidence indicates hydroxyurea causes an 
immediate inhibition of DNA synthesis by acting as a ribonucleotide reductase inhibitor, 
without interfering with the synthesis of ribonucleic acid or of protein. In patients with 
sickle cell anemia, known pharmacologic effects of hydroxyurea that may contribute to 
its beneficial effects include increasing hemoglobin F levels in red blood cells (RBCs), 
decreasing neutrophils, increasing the water content of RBCs, increasing deformability 
of sickled cells, and altering the adhesion of RBCs to endothelium. Hydroxyurea was 
initially approved by the FDA in 1967.

The Applicant, Addmedica SAS, has resubmitted this 505(b)(2) NDA to support the use 
of hydroxyurea (SIKLOS, 100 and 1000 mg tablets) to reduce the frequency of painful 
crises and to reduce the need for blood transfusions in pediatric patients from 2 years of 
age and older with sickle cell anemia with recurrent moderate to severe painful crises. 
DROXIA (Bristol Myers Squibb) is the listed drug for this application. DROXIA 
(hydroxyurea capsules, USP) is available for oral use as capsules containing 200 mg, 
300 mg, and 400 mg hydroxyurea. The recommended dosing for SIKLOS is consistent 
with the DROXIA label. The resubmission contains no new nonclinical data for review.

1.2 Brief Discussion of Nonclinical Findings
The Applicant is relying on published nonclinical data and the FDA's previous findings of 
safety and effectiveness for DROXIA. The Applicant has not submitted any new 
nonclinical studies in support of the NDA approval for hydroxyurea, 100 and 1000 mg 
tablets. The nonclinical section (Module 4) only has literature references. The NDA 
submission emphasizes findings from an expert panel report published in 2007 by 
Liebelt, et al. titled “NTP-CERHR Expert Panel Report on the Reproductive and 
Developmental Toxicity of Hydroxyurea”.  This report, and other literature in the 
submission, adequately addresses Pharmacology/Toxicology concerns from the pre-
NDA meeting on December 11, 2014.

Pharmacology/Toxicology was consulted by CMC regarding a newly identified 
degradation product. Based on qualification by use, Pharmacology/Toxicology has no 
concerns with the degradation product .

1.3 Recommendations
1.3.1 Approvability
From the Pharmacology/Toxicology perspective, hydroxyurea (SIKLOS) may be 
approved for the proposed indications.
1.3.2 Additional Non Clinical Recommendations
None
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(PPE) and throw them out immediately after handling tablets to avoid contamination of 
surrounding surfaces with hydroxyurea. Individuals not taking the product could be 
exposed to hydroxyurea by touching surfaces that have been contaminated with 
hydroxyurea.

Though the film-coating on the tablets may reduce the risk of exposure, if scored and 
broken, individuals handling the tablets should assume the film-coating is no longer 
effective and will not prevent exposure. Therefore, to decrease the risk of contact with 
hydroxyurea, individuals should wear disposable gloves.

2 Drug Information
2.1 Drug
CAS Registry Number
127-07-1
Generic Name
Hydroxyurea
Chemical Name
N-Hydroxyurea; Hydroxycarbamine
Molecular Formula
CH4N2O2
Molecular Weight
76.05 g/mol
Structure or Biochemical Description

Pharmacologic Class
Antimetabolite

2.2 Relevant INDs, NDAs, BLAs and DMFs
IND 124352 (SIKLOS, Addmedica SAS); NDA 016295 (DROXIA, Bristol Myers Squibb); 
NDA 016295 (HYDREA, Bristol Myers Squibb); DMF 

2.3 Drug Formulation
DROXIA (hydroxyurea capsules, USP), the listed drug, is available for oral use as 
capsules containing 200 mg, 300 mg, and 400 mg hydroxyurea. DROXIA inactive 
ingredients include citric acid, gelatin, lactose, magnesium stearate, sodium phosphate, 
titanium dioxide, and capsule colorants. SIKLOS tablets will be film-coated.
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7 Genetic Toxicology
Not submitted

8 Carcinogenicity
Not submitted

9 Reproductive and Developmental Toxicology
Not submitted

10 Special Toxicology Studies
Not submitted

11 Integrated Summary and Safety Evaluation
See Executive Summary

12 Appendix/Attachments
None
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approved labeling.  Any data or information described or referenced below from reviews 
or publicly available summaries of a previously approved application is for descriptive 
purposes only and is not relied upon for approval of NDA 208843.
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1 Executive Summary
1.1 Introduction
Hydroxyurea is an antimetabolite used to reduce the frequency of painful crises and to 
reduce the need for blood transfusions in patients with sickle cell anemia with recurrent 
moderate to severe painful crises. Evidence indicates hydroxyurea causes an 
immediate inhibition of DNA synthesis by acting as a ribonucleotide reductase inhibitor, 
without interfering with the synthesis of ribonucleic acid or of protein. In patients with 
sickle cell anemia, known pharmacologic effects of hydroxyurea that may contribute to 
its beneficial effects include increasing hemoglobin F levels in red blood cells (RBCs), 
decreasing neutrophils, increasing the water content of RBCs, increasing deformability 
of sickled cells, and altering the adhesion of RBCs to endothelium. Hydroxyurea was 
initially approved by the FDA in 1967.

The Applicant, Addmedica SAS, has submitted this 505(b)(2) NDA to support the use of 
hydroxyurea (SIKLOS, 100 and 1000 mg tablets) to reduce the frequency of painful 
crises and to reduce the need for blood transfusions in pediatric patients from 2 years of 
age and older with sickle cell anemia with recurrent moderate to severe painful crises. 
DROXIA (Bristol Myers Squibb) is the listed drug for this application. DROXIA 
(hydroxyurea capsules, USP) is available for oral use as capsules containing 200 mg, 
300 mg, and 400 mg hydroxyurea. The recommended dosing for SIKLOS is consistent 
with the DROXIA label.

1.2 Brief Discussion of Nonclinical Findings
The Applicant is relying on published nonclinical data and the FDA's previous findings of 
safety and effectiveness for DROXIA. The Applicant has not submitted any new 
nonclinical studies in support of the NDA approval for hydroxyurea, 100 and 1000 mg 
tablets. The nonclinical section (Module 4) only has literature references. The NDA 
submission emphasizes findings from an expert panel report published in 2007 by 
Liebelt, et al. titled “NTP-CERHR Expert Panel Report on the Reproductive and 
Developmental Toxicity of Hydroxyurea”.  This report, and other literature in the 
submission, adequately addresses Pharmacology/Toxicology concerns from the pre-
NDA meeting on December 11, 2014.

Pharmacology/Toxicology was consulted by CMC regarding a newly identified 
degradation product. Based on qualification by use, Pharmacology/Toxicology has no 
concerns with the degradation product .

1.3 Recommendations
1.3.1 Approvability
From the Pharmacology/Toxicology perspective, hydroxyurea (SIKLOS) may be 
approved for the proposed indications.
1.3.2 Additional Non Clinical Recommendations
None
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(PPE) and throw them out immediately after handling tablets to avoid contamination of 
surrounding surfaces with hydroxyurea. Individuals not taking the product could be 
exposed to hydroxyurea by touching surfaces that have been contaminated with 
hydroxyurea.

Though the film-coating on the tablets may reduce the risk of exposure, if scored and 
broken, individuals handling the tablets should assume the film-coating is no longer 
effective and will not prevent exposure. Therefore, to decrease the risk of contact with 
hydroxyurea, individuals should wear disposable gloves.

2 Drug Information
2.1 Drug
CAS Registry Number
127-07-1
Generic Name
Hydroxyurea
Chemical Name
N-Hydroxyurea; Hydroxycarbamine
Molecular Formula
CH4N2O2
Molecular Weight
76.05 g/mol
Structure or Biochemical Description

Pharmacologic Class
Antimetabolite

2.2 Relevant INDs, NDAs, BLAs and DMFs
IND 124352 (SIKLOS, Addmedica SAS); NDA 016295 (DROXIA, Bristol Myers Squibb); 
NDA 016295 (HYDREA, Bristol Myers Squibb); DMF 

2.3 Drug Formulation
DROXIA (hydroxyurea capsules, USP), the listed drug, is available for oral use as 
capsules containing 200 mg, 300 mg, and 400 mg hydroxyurea. DROXIA inactive 
ingredients include citric acid, gelatin, lactose, magnesium stearate, sodium phosphate, 
titanium dioxide, and capsule colorants. SIKLOS tablets will be film-coated.
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9 Reproductive and Developmental Toxicology
Not submitted

10 Special Toxicology Studies
Not submitted

11 Integrated Summary and Safety Evaluation
See Executive Summary

12 Appendix/Attachments
None
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