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λz Terminal Rate Constant 
LSMeans Least Squares Means 
MedDRA Medical Dictionary for Regulatory Activities 
mITT Modified Intent-to-Treat 
MMRM Mixed Model Repeated Measures 
NCS Not Clinically Significant 
PD Pharmacodynamic(s) 
PDF Portable Document Format 
PE Physical Examinations 
PK Pharmacokinetic(s) 
PP Per Protocol 
PT Preferred Term 
RTF Rich Text Format 
SAE Serious Adverse Event 
SAP Statistical Analysis Plan 
Scr Screening 
SD Standard Deviation 

  
SDTM Study Data Tabulation Model 
SHPT Secondary Hyperparathyroidism 
SOC System Organ Class 

  
t1/2 Terminal Elimination Half-life 
TEAE Treatment-Emergent Adverse Event 
tiw Three Times per Week 
tmax Time to Maximum Concentration 
tss Time to Steady-State Concentration 
US United States of America 

VZ/F Volume of Distribution based on the terminal phase divided by the 
bioavailable fraction 

VDI Vitamin D Insufficiency 
WHO World Health Organization 
WO Washout 
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2.9 Subgroup Analyses 
The safety and efficacy of CTAP101 will be compared based on categories of body weight, age, gender, 

race, dose, severity of SHPT and VDI, dialysis vintage, etiology of CKD, and prior treatment with 1α-

hydroxylated vitamin D analogs and/or calcimimetics. 

2.10 Statistical Hypotheses 
No formal hypothesis testing will be concluded; all inferential testing will be considered exploratory and 

hypothesis-generating. 

3. Study Design and Procedures 

3.1 General Study Design  
This is a phase 2, multi-center, randomized, two-cohort study to evaluate the safety, efficacy, PK, and PD 

of CTAP101 Capsules to treat SHPT in male and female subjects aged at least 18 years with VDI and CKD 

requiring thrice weekly in-center HD. The study will be conducted in two successive cohorts at multiple sites 

within the United States (US). Subjects in Cohort 1 will participate in a randomized, single-blinded (subjects 

only), placebo-controlled, repeated-dose exploratory safety and efficacy study of CTAP101 Capsules 

administered at one, high dose level (900 mcg per week). Subjects in Cohort 2 will not be enrolled until 

sufficient data have been obtained from Cohort 1 and reviewed with the US Food and Drug Administration 

(FDA) to make a reasonable decision to proceed with the second cohort, potentially under a further 

amendment to the study protocol. This SAP only focuses on analysis of data from Cohort 1 of the study. 

In Cohort 1, approximately 100 subjects will be screened to randomize approximately 44 eligible subjects 

in a 3:1 ratio into two groups receiving the following treatments in a single-blinded fashion (subjects only) 

for 26 weeks: (a) CTAP101 Capsules at 900 mcg per week or (b) matching placebo. Cohort 1 consists of 

two subgroups (PK subgroup and non-PK subgroup). The schedule of events differs between the 

subgroups of Cohort 1. Randomization will be accomplished in blocks of four subjects using two computer-

generated codes, one for the PK subgroup (n=~28) and one for the non-PK subgroup (n=~16). Cohort 1 

consists of a single 26-week treatment period followed by a 6-week FU period in which cinacalcet dosing 

occurred for some subjects. 

In Cohort 1, subjects who have been consented and did not meet eligibility criteria at the conclusion of the 

Screening Visit (Visit 1, Days -83 to -69) are considered a Screen Failure. Subjects who are eligible after 

Visit 1 but do not meet eligibility criteria at either Visit 2 (Days -13 to -7) or Visit 3 (Day 1; pre-randomized) 

are considered a Pre-Treatment Failure. Only subjects who are randomized to a treatment at Visit 3 (Day 

1) who are then withdrawn during the study will complete early termination (ET) study procedures. 

An Interactive Response Technology (IRT) system will provide study treatment group assignments using 

computer-generated randomization codes and dispense study drug according to randomized, dosing 

assignments and dosing adjustments as required.  
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All subjects will undergo regular HD during the study. Subjects receiving treatment with calcitriol or other 

1α-hydroxylated vitamin D analog, vitamin D supplements, or calcimimetic prior to study enrollment will 

forgo further dosing with these agents after confirmed eligible at Visit 1 and for the duration of the study 

and complete an 8-week washout (WO) period prior to baseline assessments. Subjects will undergo a 6-

week FU observation period after completing treatment.  

On two occasions which bracket the 26-week treatment period, a subset of subjects (n=~21) from Cohort 

1 who are assigned to treatment with CTAP101 Capsules will be housed after the end-of-week HD (on 

Friday or Saturday) in a nearby phase 1 unit for 3 days in order to provide blood samples for determination 

of single-dose and repeated-dose PK profiles of serum calcifediol and associated PD profiles for serum 

calcium (corrected), phosphorus,  DBP, total free 25D, total 1,25D, 1,25D3, and 24,25D3. The 

remaining subjects from each treatment group will forgo all PK assessments and complete 26 weeks of 

treatment and undergo a 6-week FU observation period after completing treatment.  Subjects who have 

completed 6 months of treatment with either CTAP101 Capsules or placebo will receive, at their election, 

sub-therapeutic doses of cinacalcet (30 mg tiw at the end of HD) during 3 weeks of the 6-week FU 

observation period in order to observe its effects on plasma iPTH when serum total 25-hydroxyvitamin D is 

still elevated relative to pre-treatment baseline values.  

Subjects who participate in Cohort 1 will not be eligible for participation in Cohort 2. 

A diagram of the study design is shown in Figure 1. 
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Figure 1. Cohort 1 (randomized, single-blinded design) 
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identification number (C-SS-EE) will consist of a 1-digit cohort number (C), a 2-digit site number (SS), 

and a 2-digit consecutive enrollment number (EE) at the applicable clinical site. Should a subject be 

withdrawn from the study, that subject’s 5-digit identification number will not be reassigned.  

Study treatment arm assignments will be made via the IRT system using two computer-generated 

randomization codes for each subgroup in Cohort 1 (one for the PK subgroup and one for the non-PK 

subgroup). Randomization will be accomplished in blocks of 4 subjects, with 3 subjects being assigned 

to treatment with CTAP101 Capsules and 1 subject being assigned to treatment with placebo. If four 

qualified Japanese subjects are successfully enrolled into Cohort 1 they will be randomized within in the 

same block to treatment arms in the PK subgroup. Randomization will occur during Visit 3 provided that 

each subject is deemed eligible for enrollment based, in part, on laboratory assessments obtained at 

the preceding visit (Visit 2). Laboratory assessments obtained at Visit 3 will not be considered in the 

determination of enrollment eligibility.  

4.3 Blinding and Unblinding 
The IRT will provide study drug assignments and dosing adjustments. The study coordinator (or 

designated site personnel) at each site will obtain the study drug assignments from the IRT for each 

subject and administer the appropriate number of capsules at each HD, which will be recorded in the 

electronic case report form (eCRF). 

All subjects in Cohort 1 will be blinded to CTAP101 Capsule and placebo treatment group assignments 

and to plasma iPTH, serum total 25D, and serum calcifediol data until the last subject completes 26 

weeks of treatment, 6 weeks of FU and the data have been locked. However, subjects at PK sites will 

undergo differential assessments depending on treatment and may become unblinded. Site personnel 

and clinical study team members will not be blinded. 

5. Sample Size and Power Considerations 
Formal power calculations have not been undertaken for Cohort 1.  

6. Data Preparation 

6.1 Input Data 
All reported study data will be recorded on the eCRFs supplied by Statistics & Data Corporation (SDC) 

using iMedNet™. Only the Principal Investigator and authorized study staff according to the Delegation 

of Responsibilities log are entitled to make entries in the eCRF.  
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After data are entered into the clinical study database, electronic edit checks and data review will be 

performed. All data validation specifications and procedures are detailed in the Data Validation Manual 

as a separate document. When the database has been declared to be complete and accurate, the 

database will be locked. Any changes to the database after data have been locked can only be made 

with the approval of the Sponsor in consultation with SDC. 

External data (i.e., data not entered on the eCRF by the clinical sites but sent separately to SDC) will 

be reconciled with the clinical database by the Data Management team. External data will then be 

transferred to Biostatistics and incorporated into the Study Data Tabulation Model (SDTM) datasets. 

Refer to the study’s Data Management Plan for information on external data sources and reconciliation 

and other data management considerations. 

All analyses outlined in this document will be carried out after the following have occurred: 

 All data management requirements are met according to SDC standard operating procedures, 

including data entry; edit and validation checks performance;, documentation and resolution of 

data queries, and database lock with written authorization provided by appropriate SDC and 

Sponsor personnel. 

 Protocol deviations have been identified, categorized and classified for severity 

(i.e.,major/minor deviations, COVID-19 related). 

 Analysis populations have been determined. 

6.2 Output Data  
Data from iMedNet™ and external data will be transferred to Biostatistics and incorporated into standard 

formats following the SDTM. Data will then be mapped to analysis datasets using the Analysis Data 

Model (ADaM).  Both SDTM- and ADaM-formatted data will be used to create the subject listings, while 

all tables and figures will be based on the ADaM-formatted data.  

Output data will implement the latest applicable SDTM and ADaM models and guidelines, and will be 

validated with the latest Pinnacle 21 version which will be identified within the output data. Any 

discrepancies in the validation will be noted in reviewer’s guides accompanying the final data transfers.  

Define.xml will be created for SDTM and ADaM using the Define-XML version 2.0 model. 
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8. General Statistical Considerations 

8.1 Missing or Inconclusive Data Handling 
In general, there will be no imputation of missing data except for partial or missing dates. For AE and 

medication missing or partial dates, dates will be imputed for the purpose of determining whether the 

AE is treatment-emergent and whether a medication was concomitant with study treatment. If the event 

or medication could have been concurrent with study treatment based on the available information, then 

it will be considered either treatment-emergent or concomitant. 

Partial/missing start and end dates for AEs and concomitant medications will be imputed as follows: 

Partial/missing start date:  

 Dates with missing day only will be imputed as the 1st of the month unless month and year are 

same as month and year of first dose of study medication in which case missing day will be 

imputed as the first dose day.  

 Dates with both day and month missing will be imputed as 1 Jan unless year is same as year 

of first dose of study medication in which case missing day and month will be imputed as the 

first dose day and month. 

 Completely missing dates will be imputed as first dose date unless end date indicates it could 

have started prior to this in which case missing date will be impute as 1 Jan of the same year 

as the end date. 

Partial/missing end date:  

 Dates with missing day only will be imputed as the last day of the month unless month and year 

are same as month and year of the last dose in which case missing day will be imputed as the 

last dose date.  

 Dates with both day and month missing will be imputed as 31 Dec unless year is same as year 

of the last dose in which case missing day and month will be imputed as the last dose day and 

month.  

 If the ongoing flag is missing or “Yes” then date will not be imputed. If ongoing is “No” then it will 

be imputed as the last dose date. 

The original dates will be displayed in data listings and the imputed dates will be used in derivations only 

(study day, treatment-emergent status, etc.). 

AEs with missing onset date will be treated as TEAEs and missing onset date will be imputed as the 

date of Visit 3, unless the event end date indicates that the event resolved prior to Visit 3, in which case 
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In the event there are multiple results at a given visit and/or time point, the following logic will be applied 

for purposes of summarization by visit or time point: for pre-dose measurements and selection of a 

baseline value, the more recent non-missing result will be selected. If multiple laboratory results are 

available for the same date and time and the discrepancy could not be resolved, then the arithmetic 

mean of the results will be used unless otherwise specified. 

 

8.3 Data Analysis Conventions 
All data analysis will be performed by SDC after the study is completed and the database has been 

locked and released for unblinding. Statistical programming and analyses will be performed using SAS® 

Version 9.4 or higher. Output will be provided in rich text format (RTF) for tables and portable document 

format (PDF) for tables, listings, and figures using landscape orientation. All study data will be listed by 

subject, treatment, treatment subgroup, and visit (as applicable) based on all randomized subjects 

unless otherwise specified. 

All data collected on eCRFs and from clinical laboratory evaluations will be grouped and listed by 

population subgroup (PK subgroup, non-PK subgroup), subject, visit, and date and time as feasible. 

Summary tables will be presented by subgroup (PK subgroup, non-PK subgroup) as appropriate. 

Descriptive summaries of categorical outcomes will include the proportion of subjects. Denominators for 

percentage of subject calculations will be based on the number of subjects with nonmissing data in the 

subgroup and selected population unless otherwise specified. All percentages will be rounded to one 

decimal place (i.e., XX.X%).  

Descriptive summaries of quantitative measures will include the number of subjects, mean, standard 

deviation (SD), median, minimum, and maximum or as appropriate. In PK and PD summaries, the 

geometric mean will be calculated as the nth root of the resulting product of the values, and the coefficient 

of variation (in percent, %CV) will be calculated as 100 x (SD/[Arithmetic Mean]). Arithmetic means, 

SDs, medians, and geometric means will be reported with the same number of significant figures as the 

reported values.. The %CV will be rounded to 1 decimal place.  

Differences between active treatment groups and placebo will be calculated as Active minus Placebo 

and change from baseline will be calculated as post-baseline minus baseline. Continuous descriptive 

statistics (n, mean [SD], median, minimum, maximum)  of measurements at each visit will be presented 

and t-test will be performed to compare active group from placebo. The mean difference between the 

CTAP101 group and placebo, the corresponding 95% CIs, and the p-values will be presented for each 
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 Using continuous descriptive statistics (n, mean [SD], median, minimum, maximum) for height, 

weight, body mass index (BMI), plasma iPTH, and serum 25(OH)D, 1,25D, calcium and 

phosphorus 

 Tobacco history (never, former, current) including time (months) since last use for former users. 

Time will be calculated relative to first dose date.  

 Alcohol history (never, former, current)  

 Time (months) since diagnosis of CKD and time (months) since diagnosis of SHPT will be 

calculated from the medical history case report form. Time will be calculated relative to first dose 

date. 

 Prior use of calcitriol, 1α-hydroxyvitamin D analogs, calcimimetics, and prior use of 1α-

hydroxyvitamin D analogs and/or calcimimetics will be summarized from concomitant 

medication data. 

All pretreatment variables will be listed with their respective FU data, and subject listings of disease 

history will also be provided. 

11. Medical History and Concomitant Medications 

11.1 Medical History 
Medical history will be summarized for the Safety population by subgroup (PK subgroup, non-PK 

subgroup) separately and combined. Medical history will be coded using the Medical Dictionary for 

Regulatory Activities (MedDRA) version 21.0 or higher and will be summarized using discrete summary 

statistics and presented by treatment group at the subject and event level by System Organ Class (SOC) 

and Preferred Term (PT). Subjects who have more than one medical history within a given SOC or PT 

are only counted once within that SOC or PT. All SOCs are listed in alphabetical order; PTs within a 

SOC are listed in order of descending frequency across all subjects. Percentages are based on the total 

number of subjects in each respective treatment group. 

Medical history will be displayed in a data listing.  

11.2 Prior and Concomitant Medications 
Prior medications are defined as any continuing or new medication used within 12 weeks and 

discontinued before study treatment. Concomitant medications are defined as any continuing or new 

medication taken from study treatment or anytime thereafter until the end of the study. Medications that 

start before study treatment and continue anytime during study treatment will be defined as both prior 

and concomitant medications. Type and dose of concomitant medications used for phosphate binder 
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separately and combined by the four treatment groups in EAP: 0 mcg (placebo), 1-300 mcg, 301-600 

mcg and 601-900 mcg. 

Dosing compliance (% compliance) will be assessed by calculating the number of actual doses received 

and comparing that to the number of expected doses (number of capsules that should have been taken 

versus actual number taken as evidenced by the number of capsules remaining in bottles of study drug 

assigned to each subject). The following formula is for dosing compliance (%) calculation: 

Compliance (%) = 
Number of Actual Doses Received 

x 100% 
Number of Expected Doses 

Dosing compliance at <80% or >120% should be reported as a major protocol deviation. Compliance 

will be summarized as <80%, 80-120%, and >120% compliant categories. A subject listing of overall 

dosing compliance will also be produced. 

Dosing compliance for cinacalcet will be calculated and summarized as above but cinacalcet compliance 

will not be included as a protocol deviation.  Unlike CTAP101 dosing, not all subjects were able to 

participate in voluntary cinacalcet dosing due to late addition to protocol at which time subjects had 

already completed study, subject not eligible or subject did not consent to participate in this aspect of 

the study.   

12.2 Treatment Exposure 
Extent of treatment exposure (days) will be summarized with continuous descriptive statistics for the 

Safety population by subgroups (PK subgroup, non-PK subgroup) separately and combined for each 

treatment group. The table will be summarized by the initial treatment groups: 0 mcg (placebo) and 

900 mcg per week. 

Extent of treatment exposure for completed or discontinued subjects will be calculated in days using 

the following: 

Extent of Treatment Exposure (days) = (Date of Last Dose – Date of Visit 3 [Day 1]) + 1 

Extent of treatment exposure for subjects who were lost to FU will be calculated in days using the 

following: 

Extent of Treatment Exposure (days) = (Date of Last Recorded Dose – Date of Visit 3 [Day 1]) + 1 

A subject listing of treatment exposure will be produced. 













Protocol CTAP101-CL-2010, Cohort 1 SAP, Version 1.0 

12SEP2022 Confidential & Proprietary Page 36 of 68 

 

 

 

Non-PK and PK Placebo  PK Active 

Visit# Day#  Visit# Day# 

   9 15 

10 8  10 22 

11 15  11 29 

12 22  12 36 

13 29  13 43 

14 43  14 57 

15 57  15 71 

16 71  16 85 

17 85  17 99 

18 99  18 113 

19 113  19 127 

20 127  20 141 

21 141  21 155 

22 155  22 169 

23 169  23 183 

24 183  24 197 

   24 PM NA 

     

30 197  30 211 

31 211  31 225 

32 225  32 239 

ET   ET  

The analysis will be performed in non-PK and PK subgroups separately and combined, including only 

those visits where all subjects in the summary were planned to have the visit. At visits where both non-

PK and PK subgroups collected plasma iPTH and for summaries of all subjects, p-values will be 

generated. Otherwise, due to small numbers of subjects in each subgroup, the model may be 

underpowered and p-values will not be calculated. An analysis of plasma iPTH which utilizes fewer visits 

will also be performed as part of the PD analysis (Section 16). 
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13.2.4 Subgroup Analyses of Key Secondary Outcomes 
The following key secondary efficacy outcomes will also be compared on below subgroups within the 

mITT population, using all subjects in both the non-PK and PK subgroups:  

 BMI and body weight (<median, ≥median) 

 Age (<median, ≥median) 

 Gender 

 Race (white, non-white) 

 Time since initiation of dialysis (<median, ≥median) 

 Baseline serum phosphorus (<median, ≥median) 

 Baseline corrected serum calcium (<median, ≥median) 

 Baseline plasma iPTH (<median, ≥median) 

 Etiology of CKD 

 Prior Calcimimetics (Yes, No) 

 Prior treatment with 1α-hydroxyvitamin D analogs and cinacalcet. 

Within each level of the subgroup, the sample size, number of responders, and percent responders for 

each treatment group will be displayed as well as differences in response rates between active group 

and placebo with corresponding 95% CIs. CMH tests will be performed for each subgroup category to 

assess a relationship between treatment (placebo vs. all CTAP101 subjects) and each category with 

respect to responders.  In addition, a logistic regression analysis will be performed with the explanatory 

variables of treatment and the subgroup category. 

Similar subgroup analyses will be performed for the response criteria using alternative responder criteria 

based on modifying the efficacy endpoint by changing the mean percent decrease in plasma iPTH 

criteria (mean decrease of 20% and 10% thresholds). 
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14. Safety Analyses 
All subjects in Safety population will be included in the safety summaries. Statistical summaries of safety 

data will be descriptive and performed by study arm. No inferential hypothesis testing will be performed 

on the safety variables.  
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Non-PK and PK Placebo  PK Active 

Visit# Day#  Visit# Day# 

32 225  32 239 

ET   ET  

 

14.1.5.2 The Partial Blood Chemistry Panel, (consisting of calcium corrected for albumin, phosphorus 

and albumin) will be performed at the following visits: 

Non-PK and PK Placebo  PK Active 

Visit# Day#  Visit# Day# 

   4 2-3 

   5 5 

   6 6 

   7 8 

   8 11 

   9 15 

10 8  10 22 

11 15  11 29 

12 22  12 36 

13 29  13 43 

14 43  14 57 

15 57  15 71 

16 71  16 85 

     

18 99  18 113 

19 113  19 127 

20 127  20 141 

21 141  21 155 

22 155  22 169 

23 169  23 183 

     

   25 198-199 
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AUCinf Area under the serum concentration time curve from time zero 
extrapolated to time infinity, estimated as AUC0-t + Cpred/z, where Cpred 
is the predicted concentration at Tlast 

λz  Terminal rate constant, determined by linear regression of the terminal 
points of the log-linear serum concentration-time curve. 

t1/2  Terminal half-life, estimated as ln (2)/ λz. 

CL/F Clearance divided by the bioavailable fraction, estimated as 
dose/AUCinf. 

Vz/F Volume of distribution based on the terminal phase divided by the 
bioavailable fraction, estimated as dose/(AUCinf x λz).  

AUC parameters will not be generated unless there are at least three measurable calcifediol 

concentrations in the PK profile.  Parameters based on sufficient characterization of the terminal phase 

of the concentration versus time profile (λz, t1/2, CL/F, and Vz/F) will only be reported if the goodness-of-

fit parameter R2 is greater than 0.8 and the percent of AUC extrapolated to time infinity (AUC%extrap) is 

less than 25%.  Additional PK parameters, such as partial AUCs or accumulation ratios, may be 

generated to aid with interpretation of the data if needed. 

PK parameters will also be summarized relative to  BMI, body weight,  age, gender, race, severity of 

SHPT and dialysis vintage, etiology of CKD and prior treatment with calcimimetics. For each of these 

factors when appropriate, the PK parameters will be summarized by PK period for subgroups, where 

the median values are based on the PK population only.  

All parameters will be reported to three significant figures. The following descriptive statistics will be 

calculated for the PK parameters: number of subjects (n), arithmetic mean, SD, minimum, median, 

maximum, geometric mean, %CV and the 25th and 75th percentiles. Listings and summary tables of 

the concentration versus time data and PK parameters will be generated using SAS 9.4 or higher.  

 

16. Pharmacodynamic Analyses 
PD profiles for serum DBP, total free 25D, 1,25D, 1,25D3, and 24,25D3 will be collected at 

the following visits:  

Non-PK and PK Placebo  PK Active 

Visit# Day#  Visit# Day# 

2 -13 to -7  2 -13 to -7 
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24. Appendix 
1.Cohort 1 - Non-PK Sites 

 

a Last dose of CTAP101/Placebo treatment administered on Day 181; ᵇLast dose of cinacalcet administered on Day 209. 
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a Last dose of CTAP101/Placebo treatment administered on Day 181; ᵇLast dose of cinacalcet administered on Day 209. 
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aLast dose of CTAP101/Placebo Treatment administered on Day 181; bLast dose administered on Day 195; cFirst PK dose (900 mcg) administered at 
t=0 on Day 2; dSecond PK dose administered at t=0 on Day 198; eVital Signs taken three times per day on Days 2 and 3; fAdverse Events assessed 
daily at Days 2 and 3; gActivity performed at Phase 1 unit or equivalent; hLast dose administered on Day 209 for Placebo; iLast dose administered on 
Day 223 for Active 


