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EXECUTIVE SUMMARY
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Balversa (erdafitinib) is necessary to 
ensure the benefits outweigh its risks.  Janssen submitted a new drug application (NDA) 212018 for 
erdafitinib with the proposed indication for the treatment of adult patients with locally advanced or 
metastatic urothelial carcinoma,  

 
 

 The FDA approved indication will be for the treatment of adult patients with locally 
advanced or metastatic urothelial carcinoma, which has susceptible FGFR2 or 3 genetic alterations and 
has progressed during or following at least one line of prior platinum-containing chemotherapy 
including within 12 months of neoadjuvant or adjuvant platinum-containing chemotherapy. Select 
patients for therapy are based on an FDA-approved companion diagnostic for Balversa.  This indication 
will be approved under accelerated approval based on tumor response rate. The serious risks associated 
with erdafitinib include hyperphosphatemia, ocular disorders and embryo-fetal toxicity. The Applicant 
did not submit a proposed REMS or risk management plan but submitted a Patient Package Insert that 
will be approved as part of labeling.  

DRISK and the Division of Oncology Products 1 (DOP 1) agree that a REMS is not needed to ensure the 
benefits of erdafitinib outweigh its risks.  

In the clinical trials for erdafitinib, hyperphosphatemia was found to be a pharmacodynamic effect, but 
did not result in any serious or severe adverse effects. Dose adjustments are recommended based on 
the patient’s phosphate levels, as well as monitoring prior to treatment and throughout treatment. 
Ocular toxicities, including central serous retinopathy/retinal pigment epithelial detachment (CSR/RPED) 
were seen in patients in the clinical trials for erdafitinib, though none of these patients experienced 
permanent damage. CSR/RPED is an adverse event that has been reported amongst other kinase 
inhibitor drugs, particularly certain mitogen-activated kinase (MEK) inhibitors, and the management of 
this event is communicated in labeling. Embryo-fetal toxicity is an adverse event that is based on 
nonclinical studies, and recommendations are to counsel pregnant women of the potential risk to the 
fetus and advise male and female partners to use contraception during treatment with erdafitinib and 
for  after the last dose. The Clinical Reviewer recommends approval of erdafitinib based on 
the efficacy and safety information currently available. The benefit-risk profile is favorable, therefore, a 
REMS is not necessary for erdafitinib to ensure the benefits outweigh the risks. 

1 Introduction 
This review by the DRISK evaluates whether a REMS for the NME Balversa (erdafitinib) is necessary to 
ensure the benefits outweigh its risks.  Janssen submitted an NDA 212018 for erdafitinib with the 
proposed indication for the treatment of adult patients with locally advanced or metastatic urothelial 
carcinoma,  

 
 The FDA approved indication will be for 

Reference ID: 4396481

(b) (4)

(b) (4)

(b) (4)



4 

 

the treatment of adult patients with locally advanced or metastatic urothelial carcinoma, susceptible to 
FGFR2 or 3 genetic alterations and has progressed during or following at least one line of prior platinum-
containing chemotherapy including within 12 months of neoadjuvant or adjuvant platinum-containing 
chemotherapy. Select patients for therapy are based on an FDA-approved companion diagnostic for 
Balversa. This indication will be approved under accelerated approval based on tumor response rate and 
is under review in the DOP-1. The Applicant did not submit a proposed REMS or risk management plan 
with this application.   

2 Background 
2.1 PRODUCT INFORMATION
Erdafitinib is a fibroblast growth factor receptor (FGFR) tyrosine kinase inhibitor, proposed for the 
treatment of urothelial carcinoma (UC), also known as transitional cell carcinoma whose tumors have 
certain FGFR genetic alterations as detected by an FDA-approved test. Erdafitinib exerts its 
pharmacological activity in FGFR-driven activated cancerous cell lines. 

Erdafitinib is supplied as 3 mg, 4 mg and 5 mg oral tablets with a dose of 8 mg by mouth once daily until 
disease progression or unacceptable toxicity occurs, with a maximum titration dose of 9 mg by mouth 
once daily. Confirmation of the presence of FGFR gene alterations must be done prior to initiating 
therapy.a Erdafitinib is expected to be prescribed by oncologists in an outpatient ambulatory care 
setting. Erdafitinib is not part of a class of drugs that has a REMS or a Boxed Warning. The Applicant did 
not propose a Boxed Warning in their label. Erdafitinib is a NMEb and has been granted orphan drug and 
breakthrough therapy designation and is not approved or marketed in any other jurisdictions.  

2.2 REGULATORY HISTORY
The following is a summary of the regulatory history for NDA 212018 relevant to this review:   

03/13/2018 – Breakthrough Therapy granted for FGFR-altered patients who progressed on prior 
chemotherapy  

07/24/2018:  Agreement on submission of clinical studies was reached. Discussion on the need 
for a REMS was not done 

09/18/2018: NDA 212018 submission of erdafitinib received 

01/07/2019: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
there were no safety issues that require a REMS for erdafitinib. 

 

 

                                                           
a Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.  

b Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
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3 Therapeutic Context and Treatment Options

3.1 DESCRIPTION OF THE MEDICAL CONDITION
There are over 350,000 new diagnoses of bladder cancer each year, with an estimated 150,000 disease-
related deaths.1 In the United States, bladder cancer is the fourth most common malignancy in men and 
the ninth most common in women. Risk factors include tobacco use, occupational carcinogen exposure, 
pelvic radiation, and prior use of alkylating drug therapies. UC comprises over 90% of bladder cancer 
tumors, and in these lines of carcinomas approximately 80% of patients will present with superficial, 
non-muscle invasive disease.1 Malignancy can occur in 15% of patients, with the most common site of 
muscle invasions. FGFR mutations are found in over 70% of low-grade, noninvasive bladder cancers and 
in 15-20% of high grade bladder carcinomas.1 Activating mutations  of FGFR3 possibly predict a more 
favorable clinical outcome in these patients.1,c,d  

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS
Treatment for UC is based on the extent of the disease at diagnosis. Lesions that are not invasive to the 
muscle are removed through a transurethral resection surgery that may or may not involve adjuvant 
intravesical therapy.1 Approximately 70% of these patients experience recurrence of disease and 20%  
will progress to muscle invasion, that require treatment with neoadjuvant platinum-based 
chemotherapy followed by radical cystectomy.1 Nearly half of all patients that have muscle invasive 
disease develop metastatic recurrence, and the median survival for these patients (particularly in the 
first line setting) is 12-15 months.1  

FDA-approved therapy for the second line treatment of metastatic urothelial cancer include 
pembrolizumab, and therapies approved under accelerated approval include: atezolizumab, avelumab, 
durvalumab, nivolumab.2 Common adverse events of these therapies include immune mediated 
reactions such as immune-mediated pneumonitis, colitis, hepatitis and endocrinopathies. These adverse 
events are communicated under Warnings and Precautions in the respective prescribing labels for these 
therapies; none are approved with a Boxed Warning.3,4,5,6,7  

4 Benefit Assessment 
The registrational trial to support erdafitinib approval for the treatment of urothelial carcinoma tumors 
with select FGFR genetic alterations was Study BLC2001 (NCT02365597), a multicenter, open-label study 
of 87 patients with locally advanced or metastatic urothelial carcinoma whose disease progressed on or 
after at least one prior chemotherapy regimens. Seventy percent of the patient population was based in 
Europe, 22% in the United States, and 8% in Asia.2 The median age was 67 years (36 to 87 years), 79% 
were male and 74% were Caucasian. Patients were assessed to have at least 1 FGFR3 gene mutation 
                                                           
c Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 

d Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.  
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(R248C, S249C, G370C, Y373C) or at least 1 FGFR3 gene fusion (FGFR3-TACC3, FGFR3-BAIAP2L1, FGFR2-
BICC1, FGFR2-CASP7) as determined by a clinical trial assay. Patients received a starting dose of 
erdafitinib at 8 mg once daily. Dose titrations up to 9 mg were performed in patients that had stable 
phosphate levels below 5.5 mg/dL and was administered until disease progression or unacceptable 
toxicity.8 Efficacy results were based on objective response rates (ORR) by an Independent Radiologic 
Review Committee (IRRC) and by Investigator Assessment. The median Duration of Response (DOR) as 
well as efficacy results by FGFR genetic alterations were also assessed.2 The results are presented below 
in Table 1.  

Table 1: Efficacy Results for Erdafitinib in trial BLC2001 (n = 87) 

Endpoint IRCC assessment Investigator assessment 
Objective response rate (ORR) (95% CI in %) 32.2 (22.4, 42.0) 39.1 (28.8, 43.3) 
   Complete response rate (%CR) 2.3 3.4 
   Partial response (%PR) 29.9 35.6 
Median Duration of Response (months) 
95% CI (%) (months) 

5.4 (4.2, 6.9) 5.6 (4.2, 7.0) 

Efficacy results by FGFR genetic alteration (IRRC assessment only) 

Patient Mutation Type  
 

ORR % (95% CI) 
Median DOR (months) 

FGFR3 Point Mutation (n = 64 patients) 40.6 (28.6, 52.7) 
4.3 months 

FGFR3 Fusion (0, 20.2) 
8.3 months 

 

The medical officer recommends approval of erdafitinib based on the ORR, and that FGFR-altered 
patients may represent a distinct subtype of UC with an unmet medical need who do not respond well 
to other available therapies.2,e 

5 Risk Assessment & Safe-Use Conditions 
In the clinical trials for erdafitinib, a total of 164 patients were treated on the 8 or 9 mg daily regimen. 
Hyperphosphatemia was the most frequent treatment emergent adverse effect (81.7% of patients 
experienced any grade of hyperphosphatemia), followed by stomatitis (56.1%), dry mouth (45.7%), 
diarrhea (41.5%), decreased appetite (37.8%), constipation (35.4%), and dry skin (31.7%).2  Ocular 
disorders have also occurred with erdafitinib treatment as described below.  

At the time of this writing, discussions for labeling were ongoing. Management of hyperphosphatemia is 
discussed in Dosage and Administration as well as Warnings and Precautions, and ocular disorders and 
embryo-fetal toxicity are discussed in Warnings and Precautions.  

                                                           
e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition.  
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5.1 HYPERPHOSPHATEMIA
In the clinical trials for erdafitinib, hyperphosphatemia was found to be a pharmacodynamic effect.2 

Erdafitinib had to be titrated up from 8 mg to 9 mg in some cohorts for phosphate levels below 
5.5mg/dL in the absence of drug-related toxicity, and was reduced in all cohorts if serum phosphate 
levels exceeded prespecified values.2 Mean phosphate values increased starting at week 2, peaked by 
week 6, and then decreased thereafter. Seventy-six percent of patients treated with erdafitinib 
experienced hyperphosphatemia, and 32% of patients received phosphate binders. The median time to 
onset for any grade of hyperphosphatemia was 20 days (range: 8 – 116)8 and none of these resulted in 
an serious adverse event.2  

Recommendations are to assess serum phosphate levels 14 and 21 days after initiating treatment, and 
increase the dose of erdafitinib to 9 mg once daily if the serum phosphate level falls below 5.5mg/dL, 
and if there are no ocular disorders or Grade 2 or greater adverse reactions.8  

5.2 OCULAR DISORDERS
Dry eye symptoms occurred in 26% of patients, with 6% experiencing a Grade 3 event. Approximately 
16% of patients treated with erdafitinib experienced central serous retinopathy/retinal pigment 
epithelial detachment (CSR/RPED).2,f Symptomatic or asymptomatic CSR was identified in up to 25% of 
patients in the clinical trial with a median time to first onset of 50 days, and 3% of patients experienced 
a Grade 3 event. There were no reports of permanent ocular damage.2 Patients underwent fundoscopy 
pretreatment and periodically during treatment with erdafitinib. Recommendations in Warnings and 
Precautions are to perform an ophthalmological exam at baseline, monthly during treatment, and 
urgently if the patient begins to experience visual symptoms.  

Retinopathy from other kinase inhibitors (specifically MEK inhibitors) is an adverse event that has been 
identified in this class of drugs based on their mechanism of action.9 For other drugs such as trametinib, 
cobimetinib, and binimetinib, recommendations are to perform ophthalmological evaluations at regular 
intervals and for new or worsening visual disturbances as well as withhold/reduce the dose or 
discontinue treatment based on the severity of retinopathy.2 None of these drugs contain Boxed 
Warnings for ocular toxicity, or any adverse events.2,10,11,12 

5.3 EMBRYO-FETAL TOXICITY
Erdafitinib was found to cause embryo-fetal death in rats at maternal exposures that were less than the 
human exposures at the maximum human recommended dose. Recommendations are to counsel 
pregnant women of the potential risk to the fetus, and to advise male and female partners of 
reproductive potential to use effective contraception during treatment with erdafitinib, and for  

after the last dose.8  

                                                           
f 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.  

Reference ID: 4396481

(b) (4)



8 

 

 

5.4 DEATHS
In the clinical trial, 58 patients (13.9%) died within 30 days of their last dose of study drug. Forty-seven 
(11.3%) were due to progressive disease. In the 8/9mg daily population, 18 patients (11%) died within 30 
days of the last dose, 15 (9.1%) were due to progressive disease.2 There were no deaths related to study 
drug. 

6 Expected Postmarket Use 
Erdafitinib is likely to be prescribed by oncologists or other healthcare providers familiar with the 
management of patients with UC in an ambulatory care outpatient setting. 

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

8 Discussion of Need for a REMS 
The Clinical Reviewer recommends approval of erdafitinib based on the efficacy and safety information 
currently available.2   

Mutations in the FGFR3 genome have been implicated in the tumorigenesis of multiple malignancies, 
including bladder cancers.1 FGFR mutations are found in over 70% of low-grade, noninvasive bladder 
cancers and in 15-20% of high grade bladder carcinomas, including UC. UC is present in approximately 
90% of bladder cancers, and malignancy can affect 15% of these patients. The median survival for 
patients with metastatic disease after first line treatment is 12-15 months. Although there are other 
agents approved for the treatment of metastatic UC as a second line treatment, erdafitinib would be the 
first FGFR targeted therapy for the second line treatment of this disease.   

In the clinical trials for erdafitinib, hyperphosphatemia was found to be a pharmacodynamic effect, but 
did not result in any serious or severe effects. Dose adjustments are recommended based on the 
patient’s phosphate levels, as well as monitoring prior to treatment and throughout treatment. Ocular 
toxicities, including central serous retinopathy/retinal pigment epithelial detachment (CSR/RPED) were 
seen in patients in the clinical trials for erdafitinib, though none of these patients experienced 
permanent damage. CSR/RPED is an adverse event that has been reported amongst other kinase 
inhibitor drugs, particularly certain MEK inhibitors, and the management of this event is communicated 
in the labeling for these drugs. Embryo-fetal toxicity is an adverse event that is based on nonclinical 
studies, and recommendations are to counsel pregnant women of the potential risk to the fetus and 
advise male and female partners to use contraception during treatment with erdafitinib and for  

after the last dose. Other therapies already approved for the second line treatment of UC have 

Reference ID: 4396481

(b) (4)



9 

 

immune mediated effects whose management is also communicated in labeling. None of these products 
are approved with Boxed Warnings or a REMS. 

Oncologists or other health care providers specializing in the treatment of UC will be the likely 
prescribers of erdafitinib to patients in an outpatient setting. Because benefit risk profile is favorable 
and erdafitinib does not present any new or unusual adverse events compared to other drugs for the 
second line treatment of UC, or other kinase-like drugs such as MEK inhibitors, this reviewer does not 
recommend a REMS for the approval of erdafitinib. 

9 Conclusion & Recommendations 
Based on the clinical review, the benefit-risk profile is favorable, therefore, a REMS is not necessary for 
erdafitinib to ensure the benefits outweigh the risks. At the time of this review, evaluation of safety 
information and labeling was ongoing.   Please notify DRISK if new safety information becomes available 
that changes the benefit-risk profile so that this recommendation can be reevaluated if necessary.   
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