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1. Executive Summary 

 Product Introduction 

Tadalafil (Cialis®) is an orally administered, selective, reversible inhibitor of the enzyme 
phosphodiesterase type 5 (PDE5), the primary cyclic guanosine monophosphate (cGMP) 
hydrolyzing enzyme in smooth muscle.  It has received FDA approval for the following indications:  treatment of erectile dysfunction 
(NDA 021368, November 21, 2003); treatment of benign prostatic hyperplasia (NDA 021368/S020, October 6, 2011).; and the 
treatment of pulmonary arterial hypertension (NDA 022332, May 22, 2009, trade name Adcirca®). 
 
Clinical development of tadalafil for the treatment of pediatric Duchenne muscular dystrophy (DMD) was conducted under IND 
116994, which was submitted to FDA on April 19, 
2013.  The applicant studied tadalafil for the treatment of seven to fourteen-year-old males with DMD in a randomized, double-
blind, placebo-controlled, Phase 3 trial (study H6D-MC-LVJJ, or “study LVJJ”) under a Written Request (WR).  Study LVJJ did not meet 
its primary or secondary endpoints.  The applicant is therefore proposing to update the “Pediatric Use Subsection” of labeling with 
information about the negative study and is not proposing a new indication to the existing Cialis label.  
 
 

 Conclusions on the Substantial Evidence of Effectiveness  

Study LVJJ failed to meet its primary or secondary endpoints.  There is no evidence from this study to support the efficacy of tadalafil 
in the treatment of patients with DMD. 
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2. Therapeutic Context 

 

      Analysis of Condition 

Duchenne muscular dystrophy (DMD) is a progressive, X-linked recessive muscle disorder due 
to mutations in the DMD (dystrophin) gene that leads to loss of ambulation, cardiac and 
respiratory failure, and death typically by age 30 despite treatment. The disease affects 
approximately 1 in 3600-6000 male births and has a prevalence of approximately 1 in every 
7,250 males aged 5 – 24 years (Romitti et al., 2015). It is the most common and most severe 
form of muscular dystrophy. 

Female manifesting carriers are rare. Between 2.5 and 17% of carriers can show mild muscle 
weakness or even a DMD-like muscular dystrophy. Carriers are also at increased risk of 
cardiomyopathy. 

Affected children present with symptoms such as abnormal gait and proximal weakness 
between the ages of 3 and 5 years. They often have difficulty climbing stairs, hopping, or arising 
from the floor, as well as cognitive impairment. Some signs of the disease may be present in 
infancy, although most parents only become aware of them retrospectively. 

The clinical course is characterized by a developmental improvement in strength until about 
age 6 or 7, a plateau phase lasting up to 18 months, followed by progressive decline. Without 
treatment, ambulation is usually lost by age 12. Following the loss of ambulation, there is 
progressive loss of arm movements, increasing respiratory insufficiency and scoliosis, and 
cardiomyopathy. Without treatment, death usually occurs by age 20 years due to respiratory 
failure and cardiomyopathy. 

Diagnosis can be made through a combination of family history, clinical features, laboratory 
markers (elevated serum creatine kinase (CK)), muscle histopathology, and genetic analysis. 
Newborn screening is available based on elevated CK levels and DNA mutational analysis 
(Hilton-Jones & Turner, 2014). 

 Analysis of Current Treatment Options 

Treatment for DMD has generally been limited to corticosteroids and supportive care. 

The American Academy of Neurology (AAN) practice guideline (Gloss et al., 2016) for 
corticosteroid treatment of Duchenne muscular dystrophy recommends prednisone and 
deflazacort as therapy for DMD. There are varying degrees of reported evidence that 
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prednisone may improve strength, pulmonary function, timed motor function, may reduce the 
need for scoliosis surgery, and delay cardiomyopathy onset. Published studies suggest that 
deflazacort may improve strength and timed motor function, delay the age at loss of 
ambulation by up to 3 years or more, improve pulmonary function, reduce the need for 
scoliosis surgery, delay cardiomyopathy onset, and increase survival at 5–15 years of follow-up.  
 
Corticosteroids have numerous adverse effects, such as Cushing syndrome and adrenal crisis 
upon acute withdrawal, that limit their long-term use and tolerability. Published studies suggest 
that prednisone may be associated with greater weight gain in the first years of treatment than 
deflazacort. Deflazacort may be associated with a greater risk of cataracts than prednisone.  
Prednisone is associated with significant risk of weight gain, hirsutism, and Cushingoid 
appearance (Gloss et al., 2016).  
 
Supportive care may include physical therapy, orthopedic appliances such as braces and 
wheelchairs, as well as appropriate cardiac, respiratory, nutritional, and mental health support.  
The first FDA-approved treatment for DMD, eteplirsen, was approved in 2016. Eteplirsen was 
approved using the accelerated approval pathway based on a small increase in dystrophin 
production in patients with DMD caused by mutations that are amendable to exon 51 skipping. 
Clinical efficacy of eteplirsen has not been established.  Deflazacort was approved for the 
treatment of DMD patients 5 years of age and older on February 9, 2017.   
 

3. Regulatory Background 

 U.S. Regulatory Actions and Marketing History

The applicant submitted a Proposed Pediatric Study Request (PPSR) to study tadalafil in 
pediatric subjects with pulmonary arterial hypertension (PAH) in November 2005.  The FDA in 
response then issued a Written Request to study tadalafil in pediatric subjects with PAH (IND 
71871) on November 16, 2006.  The WR was amended on April 12, 2010 to extend the 
timeframe for reporting from October 1, 2009, to August 20, 2017.   
 
The applicant states that it was approached in September 2012 by clinical research and patient 
advocacy representatives from the DMD community with an unsolicited request to collaborate 
on a registration study of tadalafil in boys with DMD.  Based on tadalafil’s mechanism of action 
and nonclinical data, it was hypothesized that tadalafil might restore normal skeletal muscle 
hemodynamic responses to exercise and ameliorate progressive muscle damage in DMD.  
Although there were only exploratory clinical data from two small single-dose pilot studies to 
support this hypothesis, it was anticipated that tadalafil might be used in practice on patients 
with DMD. 
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In response to a subsequent PPSR, the Agency therefore agreed to amend the WR on 
September 17, 2015, to include a Phase 3 clinical study in pediatric subjects with DMD (IND 
116994), pharmacokinetic analyses, and a juvenile rat toxicology study.  The applicant 
subsequently notified FDA of its reported inability to complete the PAH study component of the 
WR due to inadequate enrollment, and requested that the PAH study be removed from the WR 
so that pediatric exclusivity might be granted solely based on the DMD study.  This request was 
initially denied by FDA due to the need for information on the efficacy and safety of tadalafil in 
pediatric PAH patients.  Following a cycle of appeals, the request was ultimately granted 
because the Agency deciding authority concluded that “factors currently exist that preclude the 
successful design and completion of the needed study or studies in PAH” (July 26, 2017, Appeal 
Granted letter).  A third amendment to the Written Request was issued by FDA on August 4, 
2017, removing the sections relating to PAH. 
 
On March 17, 2015, the applicant submitted a request to the FDA Office of Orphan Products 
Development for orphan-drug designation for tadalafil for the treatment of DMD. On May 4, 
2015, the applicant received an orphan-drug designation for the DMD indication (Designation 
Request #15-4764).  Pediatric Exclusivity was granted for studies conducted on tadalafil on 
November 16, 2017. 
 

4. Significant Issues from Other Review Disciplines Pertinent to Clinical Conclusions on 
Efficacy and Safety 

 Nonclinical Pharmacology/Toxicology 

The nonclinical reviewer reports that the applicant’s submission contains dose range-finding 
and definitive studies of tadalafil in juvenile rats conducted in support of the Written Request.  
“The No-Observed-Adverse-Effect-Level (NOAEL) in both the non-GLP 2-week dose range-
finding study and the definitive GLP 11-week study in juvenile rats administered tadalafil via 
oral gavage was the high dose of 1000 mg/kg/day. The definitive study was appropriately 
conducted.  The study submitted adequately assesses the safety of oral tadalafil in juvenile rats. 
Therefore, the nonclinical terms of the Written request have been fairly met.” 

 

 Clinical Pharmacology 

The Office of Clinical Pharmacology (OCP) reviewed the Written Request and concluded that 
the applicant has fulfilled items in the WR that are relevant to the clinical pharmacology 
discipline. The relevant WR items along with the responses from the Applicant and OCP 
are discussed in the separate clinical pharmacology review. 
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5. Review Strategy 

 Sources of Clinical Data 

This submission contains the results of the applicant’s study H6D-MC-LVJJ (“Study LVJJ”), which 
was conducted under a Written Request (WR).   Study LVJJ did not meet its primary or 
secondary efficacy endpoints, so no change in the existing indications for tadalafil is warranted.  
Safety data from study LVJJ are reviewed to ensure that they are consistent with the known 
safety profile of tadalafil.   
 

6. Review of Relevant Individual Trials Used to Support Efficacy 

 

 Study H6D-MC-LVJJ 

The following study description is copied from the submission. 
 

6.1.1 Title 
A Randomized, Double-Blind, Placebo-Controlled, Phase 3 Trial of Tadalafil for Duchenne 
Muscular Dystrophy 
 

6.1.2 Objective 
Primary Objective: 
To test the hypothesis that once-daily tadalafil administered orally for 48 weeks lessened the 
decline in ambulatory ability as measured by the 6-minute walk distance (6MWD) compared to 
placebo in subjects with Duchenne muscular dystrophy (DMD).  
 
Secondary Objectives: 
 
• To test the hypothesis that once-daily tadalafil administered orally for 48 weeks compared 

with placebo in subjects with DMD: 
o lessened the decline in North Star Ambulatory Assessment (NSAA) global score;  
o lessened the decline in performance on timed function tests: rise from floor from 

supine, 10 meter walk/run, stair climb, and stair descend;  
o delayed the time to persistent 10% worsening in the 6MWD;  
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o delayed the time to persistent 10% worsening in timed function tests: rise from floor 
from supine, 10 meter walk/run test, stair climb, and stair descend;  

o and lessened the decline in quality of life (QoL), as measured by the Pediatric 
Outcomes Data Collection Instrument (PODCI) global functioning scale and the 
following core scales:  Upper Extremity/Physical Functioning, Transfer/Basic 
Mobility, and Sports/Physical Functioning (Daltroy et al. 1998) 

• To characterize the pharmacokinetics (PK) of tadalafil in pediatric DMD subjects, and assess 
relationships between tadalafil exposure and efficacy and safety outcomes. 

 
Exploratory objectives  
 
• To assess whether once-daily tadalafil administered orally for 48 weeks compared with 

placebo in subjects with DMD: 
o lessened the decline in ambulatory ability as measured by: percent change from 

baseline in the 6MWD, and change from baseline in the percent of predicted 6MWD 
based on subject age and height as detailed in Geiger (2007) 

o lessened the decline in ambulatory ability as measured by individual components of 
the NSAA 

o lessened the decline in upper limb performance as measured by the Performance of 
the Upper Limb (PUL) scale 

o lessened the decline in pulmonary function as measured by spirometry  
o reduced resting heart rate as measured by electrocardiogram (ECG). 

 

6.1.3 Design 
Study LVJJ was a Phase 3, multicenter, randomized, double-blind, placebo-controlled, parallel, 
3-arm study of tadalafil 0.3 mg/kg and 0.6 mg/kg daily in subjects with DMD who were being 
treated with corticosteroids. The study consisted of a 48-week double-blind treatment period, 
followed by an open-label extension (OLE) phase.   

6.1.4 Location 
This study was conducted at 63 study centers in 15 countries. 
 

6.1.5 Duration 
 
The study consisted of a 48-week double-blind treatment period, followed by an open-label 
extension (OLE) phase.  After the applicant’s review of topline results from the double-blind 
period, the applicant made the decision that the study should be stopped, as the primary and 
key secondary endpoints were not met. 

• Date of first subject enrolled: 16 September 2013 
• Date of last subject visit in the double-blind treatment period:  16 December 2015 

. 
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6.1.6 Sample Size/Number of Subjects 
• Planned: 102 tadalafil 0.3 mg/kg, 102 tadalafil 0.6 mg/kg, 102 placebo 
• Randomized: 102 tadalafil 0.3 mg/kg, 113 tadalafil 0.6 mg/kg, 116 placebo 
• Treated (at least 1 dose): 102 tadalafil 0.3 mg/kg, 112 tadalafil 0.6 mg/kg, 116 placebo 
• Completed: 98 tadalafil 0.3 mg/kg, 107 tadalafil 0.6 mg/kg, 111 placebo 

 

6.1.7 Key Inclusion Criteria 
The following are among the key inclusion criteria for the trial: 
 

• Males with DMD  
• Age 7-14 years inclusive 
• Ambulant, defined as 6MWD between 200 and 400 meters inclusive at screening and 
• baseline 
• Baseline 6MWD measurements within 20% of the screening 6MWD 
• Left ventricular ejection fraction (LVEF) ≥50%  
• Received systemic corticosteroids for a minimum of 6 months immediately prior to 

screening  
 
 

6.1.8 Key Exclusion Criteria 
The following are among the key exclusion criteria for the trial: 
 

• Symptomatic cardiomyopathy, heart failure, or cardiac rhythm disorder 
• Use of continuous mechanical ventilator assistance 
• Use of any pharmacologic treatment, other than corticosteroids, that might have had an 

effect on muscle strength within 3 months prior to the start of study treatment 
• Conditions which may have affected performance on functional outcome measures 

 
 

6.1.9 Concomitant Medications 
The protocol outlines the following restrictions with respect to the use of concomitant 
medications during the trial: 
 

• Subjects receiving corticosteroid therapy that was initiated at a dose or regimen not 
generally recognized in care guidelines, practice parameters, or the published literature 
to be effective in the treatment of DMD were not to be eligible to enroll in the study. 

• If the need for concomitant medication arose, inclusion or continuation of the subject 
was at the discretion of the investigator after consultation with the applicant. 
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6.1.10 Dosage 
Tadalafil was administered orally once daily at one of 2 target doses (0.3 mg/kg or 0.6 mg/kg). A 
dosing algorithm was used to achieve each of the 2 daily target doses in different weight 
categories using a combination of existing tadalafil (Cialis) tablet strengths (2.5-, 5-, 10-, and 20-
mg) or matching placebo tablets. Total daily dose during the double-blind treatment period was 
determined by the subject’s weight at Visit 1 and was not adjusted based on changes in weight 
during the 48-week period.  Placebo tablets were given orally to the control group once daily. 
 

6.1.11 Schedule 
The following table, copied from the submission, outlines the schedule of study procedures. 
 
Table 1:  Schedule of Study Procedures for Study LVJJ.  
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6.1.12 Outcome Measure   
Primary endpoint:  

• 6-minute walk distance (6MWD) 
 
Secondary endpoints: 

• North Star Ambulatory Assessment (NSAA) 
• Timed function tests (rise from floor from supine, 10 meter walk/run, 4-stair 

climb/descend) 
 
Exploratory endpoints: 

• Performance of the Upper Limb (PUL) Scale 
• Pulmonary function tests 

o Forced vital capacity (FVC) 
o Peak expiratory flow (PEF) 
o Forced expiratory volume at 1 second (FEV1) 
o Calculated FEV1/FVC ratio 

• Heart rate at rest 
• Brachial Artery Ultrasound and Near-Infrared Spectroscopy after exercise 
• Lower Limb Magnetic Resonance Imaging (MRI) and Magnetic Resonance Spectroscopy 

(MRS) 
• Cardiac MRI 
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Quality of life:  The American Academy of Orthopaedic Surgeons Pediatric Musculoskeletal 
Function Instrument [Pediatric Outcomes Data Collection Instrument (PODCI); parent-rated and 
adolescent self-reported] 
 
Safety:  Adverse events (AEs), vital signs (including height and weight), laboratory parameters, 
ECG, echocardiogram, eye examination 
 
Pharmacokinetic/pharmacodynamic:  Tadalafil PK was characterized with population 
pharmacokinetics methods using a one-compartment model established in adults. 
 

6.1.13 Statistical Evaluation Methods 

Efficacy 
The applicant determined through sample size calculations that 306 subjects (102 per 
treatment arm) would be sufficient to detect a treatment difference of 30 meters with 90% 
power.  Efficacy analyses were conducted on the full analysis set (FAS) on an intention-to-treat 
(ITT) basis.  A mixed-effects model with repeated measures (MMRM) was used to test the 
primary null hypotheses of no difference between each treatment (tadalafil 0.3 mg/kg and 0.6 
mg/kg) and placebo in mean change in 6MWD measured at 48 weeks. 
 
Overall Type I error rate control was maintained for the primary comparisons using Hochberg’s 
procedure (Hochberg 1988) whereas both null hypotheses were rejected if the maximum p-
value was <.05. Sensitivity analyses including a joint rank analysis were also performed.  
Confirmatory testing of 5 secondary objectives was to occur if both null hypotheses (no 
difference at either of the two doses tested) for the primary objective were rejected. Based on 
the primary result, none of the secondary objectives could be tested in a confirmatory 
manner. 
 
Safety 
All safety analyses were conducted using only subjects that received at least one dose of study 
medication according to the treatment the subject actually received (safety analysis set). 
Change from baseline to endpoint treatment differences in vital signs, continuous laboratory 
parameters, and continuous ECG parameters were assessed pairwise using Wilcoxon rank-sum 
tests. Categorical safety measures were analyzed using Fisher’s exact test. Adverse event 
summaries by AUC quartile were also analyzed using Fisher’s exact test. Change in 
echocardiogram parameters was analyzed through an ANCOVA model with treatment as a 
factor and baseline as a covariate.

Demographic Characteristics 

As described by the applicant, a total of 331 subjects with DMD were randomized to receive 
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placebo (N=116), tadalafil 0.3 mg/kg (N=102), or tadalafil 0.6 mg/kg (N=113) for 48 weeks. The 
mean age of subjects was 9.6 years. The majority of subjects were White (79.2%); non-White 
subjects included Asian (15.4%), Black or African American (2.1%), or Multiple races (2.1%). 
Mean 6MWD at baseline was 329 meters (54% of the predicted value for age and height). As 
required for inclusion in the study, all subjects were taking a corticosteroid at baseline, either 
prednisone/prednisolone (53.8%) or deflazacort (45.9%). Mean duration of corticosteroid 
therapy was 40.6 months at baseline, and most subjects (71.9%) were taking a daily 
corticosteroid regimen. 
 
The applicant reports the following assessments.  The treatment groups were generally 
balanced with regard to most demographic characteristics, although subjects in the tadalafil 0.3 
mg/kg group were slightly older (mean, 9.9 years) compared to placebo (mean, 9.4 years), and 
this group had a higher proportion of subjects >10 years of age (32.4%) compared to the 
placebo group (17.2%) and the tadalafil 0.6 mg/kg group (19.5%). There were also small 
treatment group imbalances in a number of baseline functional characteristics (6MWD and % 
predicted 6MWD, proportion of subjects with baseline 6MWD <300 meters, proportion of 
subjects that could not rise from the floor or climb stairs independently) and the type and 
frequency of corticosteroid use. Although individually most of these differences were small, 
collectively they trended toward better baseline ambulation and general health status in the 
placebo group compared to the tadalafil groups, particularly the tadalafil 0.3 mg/kg group.  
Mean compliance across all treatment groups exceeded 97% at each visit. 
 

6.1.14 Efficacy Results 

The applicant reports the following results, copied from the submission, for study LVJJ. 
 
Efficacy Results  
Primary endpoint:  Change in 6MWD from Baseline to Week 48 
 
Tadalafil did not show efficacy in slowing the decline in ambulation as measured by the primary 
6MWD endpoint:  the least squares (LS) mean change in 6MWD at 48 weeks was -51.0 meters 
in the placebo group, compared with -64.7 meters in the tadalafil 0.3 mg/kg group (p=.307) and 
-59.1 meters in the tadalafil 0.6 mg/kg group (p=.538).  The results of sensitivity analyses on the 
6MWD (excluding subjects who lost ambulation during the trial, excluding subjects who 
discontinued study medication but remained in the trial, and a joint rank analysis which 
accounted both for the longitudinal 6MWD measure and time to loss of ambulation) were 
consistent with the primary analysis. 
 
The following table, copied from the submission, shows the results of the primary endpoint 
analysis. 
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Table 2:  Change in 6MWD from Baseline to Week 48 

 
 
Secondary endpoints: 

• North Star Ambulatory Assessment (NSAA) 
There was no evidence that tadalafil treatment slowed the decline in NSAA linearized 
score through 48 weeks. At 48 weeks, the LS mean change in linearized NSAA global 
score was -8.8 in the placebo group, -9.3 in the tadalafil 0.3 mg/kg group (p=.748), and   
-9.0 in the tadalafil 0.6 mg/kg group (p=.914). 
 
The following figure, copied from the submission, shows the least squares mean change 
from baseline in NSAA by study week. 
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Figure 1:  LS mean change (±SE) from baseline in NSAA (linearized score) by study week 

 
 

• Timed function tests (rise from floor from supine, 10 meter walk/run, 4-stair 
climb/descend) 
Consistent with DMD disease progression, functional performance on all of the tasks 
declined over the 48 weeks as evidenced by increasing time required to complete each 
task, decreasing velocity, and a general reduction in functional grade. There were no 
overall treatment group differences in any of the analyses of timed function tests 
that suggested efficacy of tadalafil to slow the decline in these measures. 

 
Exploratory endpoints: 

• Performance of the Upper Limb (PUL) Scale 
There was no significant effect of tadalafil treatment on the PUL total score or any 
individual PUL domain score, with the exception of an increase (improvement) in the 
PUL distal-level hand domain at 48 weeks in the tadalafil 0.6 mg/kg group compared 
with placebo. The magnitude of this treatment difference was small (0.2 points on a 24-
point scale) and not considered clinically meaningful. Time to perform each of the PUL 
timed tasks (lifting light or heavy cans, and stacking light or heavy cans) tended to 
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decrease in all treatment groups over the course of the study, with no significant 
treatment group differences at any time point. 
 

• Pulmonary function tests 
o Changes in absolute and percent-predicted values for pulmonary function tests 

(forced vital capacity [FVC], forced expiratory volume at 1 second [FEV1], peak 
expiratory flow, and FEV1/FVC ratio) from baseline to endpoint also were small 
with no clinically meaningful treatment group differences. 

• Heart rate at rest 
o There were no significant differences between either tadalafil treatment group 

and placebo in change from baseline in resting heart rate measured by ECG. In all 
treatment groups, decreases from baseline in resting heart rate were observed 
at Week 24 and Week 48. At Week 48, the LS mean decrease was -1.61 bpm in 
the placebo group, compared with -3.78 bpm in the tadalafil 0.3 mg/kg group 
(p=.182) and -2.35 bpm in the tadalafil 0.6 mg/kg (p=.635) groups. 

• Brachial Artery Ultrasound and Near-Infrared Spectroscopy after exercise 
o Because of the small sample size (4 subjects at 48 weeks) and inherent variability 

in these measures, this addenda study did not provide sufficient data for 
meaningful clinical or statistical interpretation. 

• Lower Limb Magnetic Resonance Imaging (MRI) and Magnetic Resonance Spectroscopy 
(MRS)  

o No significant treatment group differences were observed for change in any MRI 
or MRS parameter analyzed as either baseline to 24 week change, baseline to 48 
week change, or baseline to LOCF endpoint change. 

• Cardiac MRI 
o There were no significant treatment group differences in mean change from 

baseline to endpoint on circumferential wall strain or LVEF. Left ventricular (LV) 
end diastolic volume increased from baseline to endpoint in the tadalafil 0.3 
mg/kg group (13.0 mL, p=.047) and the tadalafil 0.6 mg/kg group (12.0 mL; 
p=.080) compared with placebo (1.2 mL). Left ventricular end systolic volume 
also increased to a numerically greater extent in both the tadalafil 0.3 mg/kg 
group (5.8 mL, p=.074) and the tadalafil 0.6 mg/kg group (6.2 mL, p=.073) 
compared with placebo (0.1 mL). Mean changes in stroke volume, cardiac 
output, and LV mass from baseline to endpoint also increased to a numerically 
greater extent in the tadalafil groups compared with placebo. There were no 
significant treatment group differences in mean change from baseline to 
endpoint on measures of right ventricular function. 

 
Quality of life:  The American Academy of Orthopaedic Surgeons Pediatric Musculoskeletal 
Function Instrument [Pediatric Outcomes Data Collection Instrument (PODCI); parent-rated and 
adolescent self-reported] 
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Functional quality of life changes were measured using the PODCI global functioning 
scale and 3 core scales of interest from the PODCI questionnaire: upper 
extremity/physical functioning, transfer/basic mobility, and sports/physical functioning. 
There were no significant differences between either tadalafil group and placebo on the 
mean changes on the parent-rated PODCI global functioning scale or any of the 3 core 
scales of interest. 

 
Safety:  Adverse events (AEs), vital signs (including height and weight), laboratory parameters, 
ECG, echocardiogram, eye examination 
 
Pharmacokinetic/pharmacodynamic:  Tadalafil PK was characterized with population 
pharmacokinetics methods using a one-compartment model established in adults. 
 
 
Clinical Reviewer Comment:  The single Phase 3 study of tadalafil (Study LVJJ) in subjects with 
DMD failed to meet its primary or secondary endpoints.  This study was well-conducted and 
included both treatment and placebo groups. It showed that there is no benefit in the treatment 
with tadalafil of patients with DMD. 
 

6.1.15 Safety Results 

The applicant reports that of the 331 randomized subjects, 330 received a dose of study 
medication. Mean adjusted exposure duration during the double-blind treatment period was 
similar across treatment groups (333 days placebo, 336 days tadalafil 0.3 mg/kg, and 330 days 
tadalafil 0.6 mg/kg). The subjects were also receiving corticosteroids throughout the study and 
96.4% received ≥1 concomitant medication in addition to corticosteroids. 
 
The most common (>=2%) adverse events in the tadalafil-treated group compared to placebo 
are shown in the following table, generated from a MAED analysis of the applicant’s submitted 
data.  These AEs are generally consistent with those listed in the current Cialis label listed below 
in Table 5.  The AEs related to penile erection are consistent with the known effect of tadalafil. 
No events of priapism were reported. 
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Table 3:  MAED analysis of submitted data showing adverse events in the tadalafil-treated 
group occurring in at least 2% of subjects compared to placebo.  AEs that were more frequent 
in the tadalafil group are in bold print. 

 

 
 
 
The following table shows the most common adverse events listed in the Cialis label approved 
for NDA supplement 29 in 2017. 
 
Table 4:  Most common adverse reactions listed in the current Cialis label 

 
 
 
 
 
The following table, copied from the applicant, lists the serious adverse events from the study. 
These SAEs appear to be consistent with the known complications of DMD and the 
corticosteroid treatment these subjects were receiving.  No subjects died during Study LVJJ. 
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Table 5:  Serious Adverse Events in Study LVJJ 
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This reviewer concludes that the safety profile in Study LVJJ is consistent with that described in 
the current Cialis label and with the known complications of DMD treated with corticosteroids.  

7 Labeling Recommendations 

7.1 Prescription Drug Labeling 

Based on the results of Study LVJJ, the following text is recommended for section 8.4 of the 
Cialis label. 
 

8.4 Pediatric Use 
CIALIS is not indicated for use in pediatric patients. Safety and efficacy in patients below 
the age of 18 years have not been established. 
  
A randomized, double-blind, placebo-controlled trial in pediatric subjects (7 to 14 years 
of age) with Duchenne muscular dystrophy who received either 0.3 mg/kg, 0.6 mg/kg, 
or placebo daily for 48 weeks failed to demonstrate any benefit of treatment with CIALIS 
on a range of assessments of muscle strength and performance.  
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