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bridgebio pharma and a�liate origin biosciences
announce fda approval of nulibry™ (fosdenopterin),
the �rst and only approved therapy to reduce the risk
of mortality in patients with mocd type a

2021-02-28

Molybdenum cofactor de�ciency (MoCD) Type A, an ultra-rare, life-threatening genetic disorder that progresses

rapidly, results in severe and largely irreversible neurological injury, and has a high infant mortality rate; median

overall survival age is about four years

Clinical trials with NULIBRY or recombinant cPMP showed a meaningful increase in overall survival compared to a

natural history study

NULIBRY is BridgeBio’s �rst FDA-approved therapeutic

PALO ALTO, Calif., Feb. 28, 2021 (GLOBE NEWSWIRE) -- BridgeBio Pharma, Inc. (Nasdaq: BBIO) (BridgeBio) and

a�liate Origin Biosciences, Inc. (Origin) today announced the U.S. Food and Drug Administration (FDA) has

approved NULIBRY™ (fosdenopterin) for Injection as the �rst therapy to reduce the risk of mortality in patients with

molybdenum cofactor de�ciency (MoCD) Type A. This is the �rst therapy of its kind. The novel therapy was

developed based on BridgeBio’s commitment to developing a treatment for MoCD Type A in collaboration with the

experts and families in the MoCD Type A community. The announcement was made on Rare Disease Day, which

aims to raise awareness about the impact of rare diseases on patients.

MoCD Type A is an ultra-rare and progressive condition, known to impact less than 150 patients globally with a
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median survival of four years. MoCD Type A presents shortly after birth, often with severe encephalopathy and

intractable seizures. NULIBRY is a �rst-in-class approved cPMP substrate replacement therapy.

“The FDA’s approval of NULIBRY means that patients with MoCD Type A and their families have an approved

therapy for the �rst time. It also re�ects our belief that every life matters and that no disease is too rare to address.

As is often true in rare disease drug development, this was a community e�ort in which we were able to play a part

– we’d like to thank the patients, caregivers, physicians, scientists, and advocates who played an essential role in

achieving this important milestone,” said BridgeBio founder and CEO Neil Kumar, Ph.D.

The e�cacy of NULIBRY for the treatment of patients with MoCD Type A was established based on data from three

clinical trials compared to data from a natural history study. In these studies, NULIBRY or recombinant cPMP

(rcPMP; same active moiety and biologic activity as NULIBRY) reduced the risk of death by 82% compared to the

untreated, genotype-matched, historical control group in the natural history study (HR=0.18, 95% CI 0.04, 0.72). At

three years on study, the probability of survival in NULIBRY or rcPMP-treated patients (n=13) was 84% (95% CI

49%,96%) compared to 55% (95% CI 30%,74%) for untreated genotype-matched patients in the historical control

group (n=18) at three years (Figure 1). In addition to the survival analysis, treatment with NULIBRY led to a reduction

of urine concentrations of S-sulfocysteine (SSC), a toxic substance that leads to neurological damage, in patients

with MoCD Type A, and the reduction was sustained with long-term treatment over 48 months.

Animal studies have identi�ed that NULIBRY has phototoxic potential. In the clinical trials, the most common

adverse reactions reported in two or more Nulibry-treated patients with MoCD Type A were catheter-related

complications (89%), pyrexia (fever; 78%), viral infection (56%), pneumonia (44%), otitis media (ear infection; 44%),

vomiting (44%) and cough/sneezing (44%). Adverse reactions for the rcPMP-treated patients were similar to the

NULIBRY-treated patients.

“Today’s approval represents new hope for patients and families a�ected with MoCD Type A,” said Donald Basel,

M.D., section chief and associate professor of pediatrics at Children’s Wisconsin. “I am encouraged by the clinical

data showing that NULIBRY not only lowers the levels of toxic SSC, but importantly extends the lives of patients who

previously had only a three- to four-year median survival.”

NULIBRY was reviewed under Priority Review and received Orphan Drug Designation, Breakthrough Therapy

Designation and Rare Pediatric Disease Designation from the FDA. With this approval, the FDA also issued a Rare

Pediatric Disease Priority Review Voucher (PRV) to Origin.

BridgeBio and Origin are committed to patient access and have developed a comprehensive patient support

program, ForgingBridges, to help patients access NULIBRY. ForgingBridges also provides tools and resources to

help patients and caregivers throughout their treatment journey with NULIBRY.
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Visit NULIBRY.com for more information, including full Prescribing Information.

About Molybdenum Cofactor De�ciency (MoCD) Type A
 

MoCD Type A is an autosomal recessive, inborn error of metabolism caused by mutations in the molybdenum

cofactor synthesis 1 gene (MOCS1) and characterized by a de�ciency in molybdenum cofactor (MoCo) production,

leading to a lack of molybdenum-dependent enzyme activity . The lack of activity leads to decreased sul�te

oxidase activity with buildup of sul�te and secondary metabolites (such as S-sulfocysteine (SSC)) in the brain, which

causes irreversible neurological damage.

MoCD Type A is an ultra-rare disease. The incidence and prevalence of MoCD Type A in the United States are not

known, but the estimated incidence is 1 per 342,000 to 411,000 live births (0.24 and 0.29 per 100,000).  Based on

these estimates, MoCD Type A is likely to be underdiagnosed, with an estimated 22 to 26 missed diagnoses per year

in the United States and European Union.

The most common presenting symptoms of MoCD Type A are seizures, feeding di�culties and encephalopathy.

Patients with MoCD Type A who survive beyond infancy typically su�er from progressive brain damage, which

presents in characteristic patterns on magnetic resonance imaging (MRI). This damage leads to severe psychomotor

impairment and an inability to make coordinated movements or communicate with their environment.

About NULIBRY (fosdenopterin) for Injection
 

NULIBRY (fosdenopterin) for Injection is a substrate replacement therapy that provides an exogenous source of

cPMP, which is converted to molybdopterin. Molybdopterin is then converted to molybdenum cofactor, which is

needed for the activation of molybdenum-dependent enzymes, including sul�te oxidase, an enzyme that reduces

levels of neurotoxic sul�tes. It is the �rst and only FDA-approved therapy indicated to reduce the risk of mortality in

patients with MoCD Type A, and clinical trials have demonstrated that patients treated with NULIBRY or rcPMP had

an improvement in overall survival compared to the untreated, genotype-matched, historical control group.

IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS

Potential for Photosensitivity
 

NULIBRY can make the patient oversensitive to sunlight. NULIBRY-treated patients or their caregivers are advised to

avoid or minimize patient exposure to sunlight and arti�cial UV light and adopt precautionary measures when

exposed to the sun, including wearing protective clothing and sunglasses, and use broad-spectrum sunscreen with

high SPF in patients 6 months of age and older. If photosensitivity occurs, caregivers/patients are advised to seek
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medical attention immediately and consider a dermatological evaluation.

ADVERSE REACTIONS
 

The most common adverse reactions in NULIBRY-treated patients were infusion catheter–related complications

(89%), pyrexia (fever) (78%), viral infection (56%), pneumonia (44%), otitis media (ear infection) (44%), vomiting

(44%), and cough/sneezing (44%). Adverse reactions for rcPMP-treated patients were similar to the NULIBRY-treated

patients.

PATIENT COUNSELING INFORMATION 
 

Please read the FDA-approved NULIBRY Prescribing Information and Instructions for Use and follow the

instructions on how to prepare and administer NULIBRY.

NULIBRY has a potential for photosensitivity; see Warnings and Precautions. Seek medical attention immediately if

the patient develops a rash or if they notice symptoms of photosensitivity reactions (redness, burning sensation of

the skin, blisters).

You are encouraged to report negative side e�ects of prescription drugs to the FDA. Visit www.fda.gov/medwatch,

or call 1-800-FDA-1088.

Clinical Trials
 

The e�cacy of NULIBRY for the treatment of patients with MoCD Type A was established based on data from three

clinical trials compared to data from a natural history study.

Study 1: Study 1 was a prospective, open-label, single-arm, dose-escalation study in patients with MoCD Type A who

were receiving treatment with rcPMP prior to treatment with NULIBRY. Study 1 included eight patients, six of whom

previously participated in Study 3. The initial NULIBRY dosage was matched to the patient’s rcPMP dosage upon

entering the study. The NULIBRY dosage was then titrated over a period of �ve months to a maximum dosage of 0.9

mg/kg administered once daily as an intravenous infusion.

Study 2: Study 2 was a prospective, open-label, single-arm, dose-escalation study in one patient with con�rmed

MoCD Type A who had not been previously treated with rcPMP. The initial dosage of NULIBRY in Study 2 was based

on the gestational age of the patient (i.e., 36 weeks). The initial dosage was then incrementally escalated up to a

maximum dosage of 0.98 mg/kg administered once daily as an intravenous infusion (1.1 times the maximum

approved recommended dosage).

Study 3: Study 3 was a retrospective, observational study that included 10 patients with a con�rmed diagnosis of

MoCD Type A who received rcPMP. Six of these 10 patients were later enrolled in Study 1 to receive treatment with
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NULIBRY.

NULIBRY E�cacy and Safety Data
 

The e�cacy of NULIBRY and rcPMP were assessed in a combined analysis of the 13 patients with genetically

con�rmed MoCD Type A from Study 1 (n=8), Study 2 (n=1), and Study 3 (n=4), who received substrate replacement

therapy with NULIBRY or rcPMP.

Of the 13 treated patients included in the combined analysis, 54% were male, 77% were White and 23% were Asian;

the median gestational age was 39 weeks (range 35 to 41 weeks). Of these 13 treated patients, the age at �rst dose

was ≤ 14 days for 10 patients (with �ve patients initiating treatment at one day of age) and ≥32 days and <69 days

for the remaining three patients.

E�cacy was assessed by comparing overall survival in pediatric patients treated with NULIBRY or rcPMP (n=13) with

an untreated natural history cohort of pediatric patients with genetically con�rmed MoCD Type A who were

genotype-matched to the treated patients (n=18). Patients treated with NULIBRY or rcPMP had an improvement in

overall survival compared to the untreated, genotype-matched, historical control group. Results were similar when

comparing treated patients with all patients in the untreated natural history cohort with genetically con�rmed

MoCD Type A (n=37, including the 18 genotype-matched untreated patients as well as 19 additional untreated

patients who were not genotype-matched).

Treatment with NULIBRY resulted in a reduction of urine concentrations of SSC in patients with MoCD Type A, and

the reduction was sustained with long-term treatment over 48 months. The baseline level of urinary SSC

normalized to creatinine was characterized in one patient (Study 2) with a value of 89.8 umol/mmol. Following

treatment with NULIBRY in Studies 1 and 2 (n=9), the mean±SD levels of urinary SSC normalized to creatinine

ranged from 11 (±8.5) to 7 (±2.4) umol/mmol from month 3 to month 48.

The safety of NULIBRY was assessed in 37 pediatric patients and healthy adults who received at least one

intravenous infusion of NULIBRY or rcPMP. Of these 37 patients/healthy adults, 13 were pediatric patients with

MoCD Type A in Studies 1, 2 and 3; six were pediatric patients with presumptive MoCD Type A but who were later

con�rmed to not have MoCD type A; and 18 were healthy adults (without MoCD Type A) in a Phase 1 study.  

The most common adverse reactions from NULIBRY-treated patients in Studies 1 and 2 were catheter-related

complications, pyrexia (fever), viral infection, pneumonia, otitis media (ear infection), vomiting and cough/sneezing.

Adverse reactions for the rcPMP-treated patients from Study 3 were similar to the NULIBRY-treated patients, with

the exception of the following additional adverse reactions that were reported in more than one patient: sepsis,

oral candidiasis, varicella, fungal skin infection and eczema.
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About Origin Biosciences, Inc.
 

Origin Biosciences, Inc., an a�liate of BridgeBio Pharma, Inc., is a biotechnology company that developed and

commercialized NULIBRY for the treatment of patients with a diagnosis or presumptive diagnosis of MoCD Type A.

Origin Biosciences, Inc. is led by a team of veteran biotechnology executives. For more information on Origin

Biosciences, Inc., please visit the company's website at www.origintx.com.

About BridgeBio Pharma, Inc.
 

BridgeBio is a team of experienced drug discoverers, developers and innovators working to create life-altering

medicines that target well-characterized genetic diseases at their source. BridgeBio was founded in 2015 to identify

and advance transformative medicines to treat patients who su�er from Mendelian diseases, which are diseases

that arise from defects in a single gene, and cancers with clear genetic drivers. BridgeBio’s pipeline of over 30

development programs includes product candidates ranging from early discovery to late-stage development. For

more information visit bridgebio.com.

BridgeBio Pharma Forward-Looking Statements
 

This press release contains forward-looking statements. Statements we make in this press release may include

statements that are not historical facts and are considered forward-looking within the meaning of Section 27A of

the Securities Act of 1933, as amended (the Securities Act), and Section 21E of the Securities Exchange Act of 1934,

as amended (the Exchange Act), which are usually identi�ed by the use of words such as “anticipates,” “believes,”

“estimates,” “expects,” “intends,” “may,” “plans,” “projects,” “seeks,” “should,” “will,” and variations of such words or

similar expressions. We intend these forward-looking statements to be covered by the safe harbor provisions for

forward-looking statements contained in Section 27A of the Securities Act and Section 21E of the Exchange Act, and

are making this statement for purposes of complying with those safe harbor provisions. These forward-looking

statements, including statements relating to: the development by Origin Biosciences, Inc. (Origin) of NULIBRY™

(fosdenopterin) for Injection as the �rst therapy approved by the U.S. Food and Drug Administration (FDA) to

reduce the risk of mortality in patients with molybdenum cofactor de�ciency (MoCD) Type A; the potential for

NULIBRY as the �rst and only FDA approved therapy for MoCD Type A; the e�cacy of NULIBRY for the treatment of

patients with MoCD Type A; the safety pro�le of NULIBRY for the treatment of patients with MoCD Type A, including

the most common adverse reactions; BridgeBio’s belief that every life matters and that no disease is too rare to

address; the potential for NULIBRY to lower the levels of toxic S-sulfocysteine (SSC) and extend the lives of treated

patients; the ability of NULIBRY to retain Orphan Drug Designation, Breakthrough Therapy Designation and Rare

Pediatric Disease Designation from the FDA; the ability of ForgingBridges to be a comprehensive patient support

program and help patients access NULIBRY; plans for the supply, manufacturing and distribution of NULIBRY; the

incidence and prevalence of MoCD Type A; the current FDA-approved NULIBRY Prescribing Information and

Instructions for Use; the planned approval of NULIBRY by foreign regulatory authorities and the necessary clinical

trial results, and timing and completion of regulatory submissions related thereto; and the competitive
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environment and clinical and therapeutic potential of NULIBRY, re�ect our current views about our plans,

intentions, expectations, strategies and prospects, which are based on the information currently available to us and

on assumptions we have made. Although we believe that our plans, intentions, expectations, strategies and

prospects as re�ected in or suggested by those forward-looking statements are reasonable, we can give no

assurance that the plans, intentions, expectations or strategies will be attained or achieved. Furthermore, actual

results may di�er materially from those described in the forward-looking statements and will be a�ected by a

variety of risks and factors that are beyond our control including, without limitation: the fact that there has never

been an approved therapy for MoCD Type A; the safety, tolerability and e�cacy pro�le of NULIBRY observed to

date may change adversely in ongoing analyses of trial data or subsequent to commercialization; despite having

ongoing interactions with the FDA or other regulatory agencies, the FDA or such other regulatory agencies may not

agree with Origin’s regulatory approval strategies, components of our �lings, such as clinical trial designs, conduct

and methodologies, or the su�ciency of data submitted; Origin may encounter delays in meeting manufacturing or

supply timelines or disruptions in its distribution plans for NULIBRY; whether and when any regulatory submissions

may be �led in various foreign jurisdictions and ultimately approved by foreign regulatory authorities; and potential

adverse impacts due to the global COVID-19 pandemic such as delays in regulatory review, manufacturing and

clinical trials, supply chain interruptions, adverse e�ects on healthcare systems and disruption of the global

economy; as well as those set forth in the Risk Factors section of BridgeBio Pharma, Inc.’s most recent Annual

Report on Form 10-K �led with the U.S. Securities and Exchange Commission (SEC) and in subsequent SEC �lings,

which are available on the SEC’s website at www.sec.gov. Except as required by law, each of BridgeBio and Origin

disclaims any intention or responsibility for updating or revising any forward-looking statements contained in this

press release in the event of new information, future developments or otherwise. Moreover, BridgeBio and Origin

operate in a very competitive environment in which new risks emerge from time to time. These forward-looking

statements are based on each of BridgeBio’s and Origin’s current expectations, and speak only as of the date

hereof.

References 
 

Mechler K et al. Genet Med. 2015;17(12):965-970.
 

Schwarz G. Cur Op in Che Bio. 2016;31:179-187.
 

Mayr SJ, et al. Forecasting the incidence of rare diseases: an iterative computational and biochemical approach in

molybdenum cofactor de�ciency type A. Presented at the 2019 SSIEM meeting; September 3-6, 2019; Rotterdam,

The Netherlands.
 

NULIBRY (fosdenopterin) Origin Biosciences, Palo Alto, CA, USA; February 2021.

NOTE: NULIBRY is a trademark of Origin Biosciences, Inc. Origin Biosciences, Inc. is a member of the BridgeBio

family. ForgingBridges is a trademark of BridgeBio.

1

2

3

4

7

https://www.globenewswire.com/Tracker?data=JLwEGzqvIc5_gG5jeWAsfg_ND2C5yZhMK3qrLsBP0ck5k_KKRdKyF_sEeAT1SbrWMHjGy45C3CPAQQLTB8RfTC-QYBt5NWH1Mga8ITB8JPdgyzEZSSK6q0Zy76XD79DEz9jCpvh-_jyoylF4kvDKrjSKS1D790p82nKVf9hcU9IXo-bdzdcCUEmBmNEGAjc_j7b510OGqzGAdyOTMNRFEnEuMTHeE_vCCZmCFKrjQfS8JKPn09jJc_mk78wz7Jaf5xkqiRTqYCZGY84QB8sWKdXWkfqF04BmW1XH3deiQ6-aVIQlngVglg5cuspqg1o7


Contact:
 

Grace Rauh
 

grace.rauh@bridgebio.com
 

(917) 232-5478

Source: BridgeBio Pharma, Inc.

A Media Snippet accompanying this announcement is available by clicking on the image or link below:

Figure 1: Kaplan Meier Curve for Overall Survival in Patients with MoCD Type A Treated
with NULIBRY (or rcPMP) Versus Genotype-Matched Untreated Patients in Historical

Control

    1 / 3

 

8

https://www.globenewswire.com/Tracker?data=dsYccQE8SvRl_pl-4H26mteort9fmpGg1QB2FtIIqHeGY0srfOefWb76HsGvZOu7cUR2riasbplf3jrt-xQASuVejbFBedH7JcVrXbHFzhw=

