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1. Introduction 
 
On December 16, 2011, Braintree Laboratories submitted a 505(b)(1) NDA for a new 
oral bowel cleansing agent used in preparation for colonoscopy. The preparation of 
BLI850 prior to ingestion results in a separate sulfate salt solution and a polyethylene 
glycol (PEG) plus electrolyte solution, thereby making this a combination product under 
21 CFR 300.50. 
 
The Applicant’s proposed indication is “for cleansing of the colon in preparation for 
colonoscopy in adults.” The Applicant seeks approval of two dosing regimens, in which 
BLI850 is either taken in a 2-day Split Dose regimen or as a Day Before  

 regimen. The results of two adequate and well controlled clinical trials were 
submitted to the NDA to support approval. 
 
The review was conducted as a Standard review with a review extension on Oct. 10, 2012 
due to a major amendment.  Reviews were submitted by multiple disciplines described in 
Section 2. 
 

2. Background 
 
General Background: Bowel Cleansing Products 
 
Compounds used for bowel cleansing can be divided into 3 broad categories according to 
their mechanism of action: isosmotic, hyperosmotic and stimulant.  
 
Isosmotic preparations that contain PEG are considered osmotically balanced, high-
volume (4L liters), non-absorbable, and non-fermentable electrolyte solutions. These 
solutions cleanse the bowel with less water and electrolyte shifts and provide evacuation 
primarily by the mechanical effect of large-volume lavage. 
 
Hyperosmotic preparations draw water into the bowel lumen, which stimulates peristalsis 
and evacuation. These are smaller-volume preparations but their hyperosmotic nature can 
cause fluid shifts, accompanied by transient serum electrolyte alterations or dehydration.  
 
Stimulant laxatives promote colonic motility through variable mechanisms that are 
incompletely characterized. Bisacodyl is a commonly used over-the-counter laxative and 
is used in combination with lower volume (2 liters) PEG plus electrolyte solutions (PEG-
ELS) as a bowel cleansing agent, such as in HalfLytely. Bisacodyl’s active metabolite 
stimulates colonic motility. 
 
Adverse events following bowel preparation are uncommon but potentially serious.  
Because many patients undergoing colorectal cancer screening are otherwise healthy, the 
benefit:risk ratio must be carefully considered when deciding which preparation to 
prescribe to which patient.  The adverse effects of bowel preparations can be magnified 
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when there is inadequate hydration, inappropriate dosing or inappropriate patient 
selection.1 
 
As also discussed in detail in Dr. Lee’s Clinical Review, the importance of a high-quality 
bowel preparation for the detection of colon polyps has been demonstrated in several 
studies2,3. Patients who are either unable or unwilling to complete a colon-cleansing 
regimen may have inadequate bowel cleansing, which can result in incomplete 
visualization of the colon and failure to detect colon pathology. Furthermore, poor bowel 
preparation can prolong procedure time and increasing the chance of an aborted 
examination, thereby necessitating a repeat colonoscopy at an interval sooner than that 
recommended by screening guidelines. Improvements in bowel preparation tolerability 
are important for increasing patient compliance with colorectal cancer screening 
guidelines, which in turn can lead to improved health outcomes. 
 
As further addressed in Dr. Lee’s review, split dosing (or 2-day dosing) of bowel 
preparations for colonoscopy has recently emerged as an important factor in bowel 
cleansing efficacy and may also impact patient tolerability. In an effort to improve the 
quality of colonoscopy, the 2008 American College of Gastroenterology guidelines for 
colorectal cancer screening recommend that bowel preparations be given in split doses 
and that this regimen become the standard of care3. One of the main concerns with 
respect to bowel preparations administered entirely the day before the procedure is the 
potential for impaired visualization of the colon because of residual fecal matter, 
particularly in the right colon. Passage of chyme from the small intestine to the cecum 
and ascending colon during the interval between final administration of the purgative and 
onset of the procedure may make the visualization of mucosal detail difficult. In addition, 
continuous gastric, intestinal, pancreatic, and biliary secretions also may result in re-
accumulation of small intestinal effluent in the colon4. 
 
Product Background 
 
BLI850 is a combination product containing the following two components: 

(1) sodium sulfate, potassium sulfate and magnesium sulfate oral solution that 
must be diluted prior to ingestion; and 
(2) PEG-3350, sodium chloride, sodium bicarbonate and potassium chloride 
powder that must be constituted into an oral solution prior to ingestion. 

 
First component or Dose 1 (oral solution) 
6-oz liquid concentrate contains sodium sulfate, potassium sulfate, and magnesium 
sulfate, as well as inactive ingredients. The liquid concentrate must be diluted with 10 oz 
                                                 
1 Adamcewicz, M et al Mechanism of Action and Toxicities of Purgatives Used for Colonoscopy 
Preparation, Expert Opin Drug Metab Toxicol. 2011 January; 7(1): 89-101 
2 Leaper et al. Reasons for failure to diagnose colorectal carcinoma at colonoscopy. Endoscopy. 
204;36:499-503 
3 Harewood GC et al. Impact of colonoscopy preparation quality on detection of suspected colonic 
neoplasia. Gastrointest Endosc.2003;58:76-79. 
4 Frommer D. Cleansing ability and tolerance of three bowel preparations for colonoscopy. Dis Colon 
Rectum.1997;40:100-104. 
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Key Regulatory Background 
 
BLI850 has been developed under IND 102894. 
 
January 30, 2009 
The Division sent an advice letter to the Applicant detailing the following key clinical 
and statistical comments for Studies 301 and 302: 

• The Division recommended that the Applicant use a non-inferiority margin 
based on the historical evidence of the efficacy of the active control and other 
clinical and statistical considerations relevant to the new treatment and the 
current trials.  In addition, the Division requested that the Applicant provide a 
justification for selecting a 15% non-inferiority margin and address assay 
sensitivity and constancy assumptions. 

• The Applicant was advised to clearly pre-specify the Intent to treat (ITT) and 
per-protocol (PP) populations for the primary and secondary analyses. 

• The Division recommended that the non-inferiority analysis of the primary 
efficacy endpoint be conducted on both the ITT and PP populations. The 
comparison of the difference in the primary efficacy endpoint should be made 
using a confidence interval approach, which should be pre-specified in the 
protocol. 

• The Applicant was asked to propose several sensitivity analyses to address 
missing data.  The Division advised the Applicant that sensitivity analyses and 
handling of missing data should be pre-specified in the protocol. 

 
June 9, 2009:  The Division sent an advice letter to the Applicant to provide statistical 
comments for the submitted SAP for Studies 301 and 302.  The following were the key 
recommendations provided to the Applicant: 

• The Division recommended using a pre-specified non-inferiority margin of 9% 
instead of 15%. 

• The Division recommended that the Applicant perform primary efficacy analysis 
using the PP population, which should be defined as patients who met the 
inclusion and exclusion criteria, adhered to the protocol and consumed at least 
75% of the colon preparation product. 

 
The Applicant did not request a pre-NDA meeting prior to submitting the NDA 
application. 
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Submission & Review 
Original NDA study reports were submitted by paper on December 16, 2011; datasets 
were submitted electronically. Application was granted a Standard Review. The assigned 
PDUFA goal date was October 19, 2012 and was not extended during the review. The 
proposed pediatric plan was considered by the Pediatric Review Committee (PeRC) on 
August 1, 2012. The pediatric plan and Committee’s recommendations are discussed in 
the Pediatrics section, below. 
 
No Advisory Committee meeting or CDER Regulatory Briefing was convened to discuss 
this application. 
 
The relevant review disciplines have all written review documents. The primary review 
documents relied upon in my CDTL memo are the following: 
 
DGIEP Clinical Review 

• Jessica J. Lee, M.D. and Helen Sile, M.D., joint review signed 01/03/2013 
Office of Clinical Pharmacology, DCP III 

• Sandhya Apparaju, Ph.D., review signed 9/18/2012 
DGIEP Nonclinical Review 

• Yuk-Chow Ng, Ph.D., review signed 9/14/2012 and addendum added 10/04/2012 
ONDQA (CMC) 

• Gene W. Holbert, Ph.D., review signed 8/17/2012, addendum signed 01/17/2013 
Division of Biometrics 3 (Efficacy Statistics Review) 

• Wen Jen Chen, Ph.D., review signed 10/13/2012 
Division of Biometrics 3 (Safety Statistics Review) 

• Bradley McEvoy, MS, DrPH, review dated 09/12/2012 
Pediatric and Maternal Health Staff 

• Erica Radden, M.D., review signed 10/22/2012 
Division of Medication Error Prevention and Analysis (DMEPA) 

• Anne Tobenkin, PharmD, Prop. Name Review dated 05/03/2012 
• Teresa McMillan, PharmD 

 Proprietary name review signed 09/17/2012 
 Label, Labeling and Packaging Review signed 09/14/2012 

• Nitin Patel, Administrative File Memo, 6/29/2012 
Division of Medical Policy Programs (DMPP) / Patient Labeling 

• Karen Dowdy, RN, BSN, MedGuide reviews dated 10/02/2012 & 12/14/2012 
Office of Prescription Drug Promotion (OPDP), Division of Consumer Drug Promotion 
(DCDP) 

• Kendra Y. Jones, Regulatory Review Officer, review signed 11/07/2012 
Office of Scientific Investigations, Division of Good Clinical Practice Compliance 

• Khairy W. Malek, M.D., Ph.D., review dated 09/06/2012 
SEALD Director Sign-Off Review of the End-of-Cycle Prescribing Information 

• Jeanne M. Delasko and Laurie Burke, electronically signed 01/14/2013 
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In addition, the CMC reviewer recommended the following labeling revisions in the 
CMC review dated 8/17/2012. 
 

• The established name of this product should be as follows: SUCLEAR (sodium 
sulfate, potassium sulfate and magnesium sulfate oral solution; and PEG-3350, 
sodium chloride, sodium bicarbonate and potassium chloride for oral solution) 

•  is not acceptable as a part of the established name, 
and it should be revised as follows: PEG-3350, sodium chloride, sodium 
bicarbonate and potassium chloride for oral solution 

• On the individual component labels, the product names should be SUCLEAR 
Dose 1 and SUCLEAR Dose 2. 

• On all labels, list ingredients in order of decreasing concentration (amount) in the 
formulation. Revise strengths on Dose 2 label to be consistent with Dose 1. 

• Dosage strength is not correctly specified on the carton label. 
• The statement, “Keep out of reach of children” should appear either on all 

label/labeling or none. 
 
The applicant has made these revisions to the labeling. 
 
Finally, with regard to establishing stability of the potassium sulfate salt, the CMC 
reviewer notes that storage conditions were not defined. However, since the material is an 
inorganic salt, the only parameter likely to change with time is  

. Sufficient information has been 
provided to ensure the quality of the drug substance. 
 
Upon resolution of these issues, this NDA was recommended for approval from the 
ONDQA perspective. 
 

4. Nonclinical Pharmacology/Toxicology 
 
 
The Nonclinical review concludes that this application should be approved. For more 
details, refer to the Nonclinical reviews by Yuk-Chow Ng, Ph.D., dated 9/14/2012 and 
10/04/2012. 
 
The Sponsor did not submit any new nonclinical studies to support the current 
application. All nonclinical toxicology studies on the BLI850 components were 
submitted and reviewed previously under NDA 21-551 (HalfLytely), NDA 19-797 
(NuLytely), NDA 22-372 (Suprep), and NDA 22-015 (Miralax). As noted in the 
Nonclinical review, the review of nonclinical studies with Suprep (containing twice the 
sulfate salt amount as Suclear) concluded that the animal data adequately supported the 
proposed use at the intended therapeutic dosage (Pharmacology/Toxicology review of 
NDA 22-372 by Dr. Tamal Chakraborti, dated 03/06/2009). The Nonclinical reviewer 
also notes that it was concluded previously that PEG-ELS did not produce any signs of 
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As noted in the overview of the CMC review, the review clock was extended on Oct. 
10, 2012, which allowed sufficient time for the applicant to develop an assay to 
measure  and  in the PEG. 
 

5. Clinical Pharmacology/Biopharmaceutics  
 
Based on the Clinical Pharmacology reviewer by Sandhya Apparaju, Ph.D., dated 
9/18/2012, this NDA is acceptable [for approval] from a Clinical Pharmacology 
perspective provided an agreement can be arrived at with the sponsor regarding proposed 
labeling language. 
 
Dedicated dose-ranging phase 2 studies were not conducted in support of this NDA. 
However, data from two earlier PD studies (005-082 and 006-181) were presented in the 
NDA in order to address the issue of dose-selection for the active components. In these 
studies, the PD parameter was derived from the final stool sample after the test dose(s) 
was centrifuged and analyzed for percent solids. According to this method a 5 g sample 
from the final stool is centrifuged at 3000 rpm for 30 minutes. The supernatant is 
decanted and the remaining pellet weighed. The stool percent solid  is then calculated as 
the weight of the pellet divided by 5g: % stool solid = (pellet weight/5g)*100; This 
parameter, % stool solids in the final bowel movement, also dubbed by sponsor as 
“scatocrit” in this NDA, along with total weight of stools (g) produced was used as PD 
measures. 
 
These studies were also used as evidence that the components by themselves would be 
inadequate bowel cleansing agents. 
 
The phase 1 PD studies are briefly summarized below: 
 
PD (Baylor) Study 005-082: Title - Detection of laxative ingestion by thin layer 
chromatography and development of an appropriate formulation for a sulfate based bowel 
cleansing solution. 
 
This was a single-center, open-label, non-randomized study of various laxatives and 
sulfate based formulations in normal healthy males and female volunteers at least 18 
years of age (n = 27). Subjects received one or more of approved bowel 
preparation/laxative products or new sulfate based formulations (with a minimum of one 
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week washout when receiving more than one treatment) and their final stool was 
analyzed for percent solids. After an overnight fasting, subjects were given a dose of 
laxative sufficient to produce diarrhea, and bowel movements and urine were collected 
for 24 hours. Blood samples were taken about 2 hours prior to ingestion of the dose and 
2-4 hours after ingestion. Subjects were not allowed food and only water was allowed 
during study period. Stool and urine were analyzed for volume and electrolytes. 
Experimental laxatives were as follows: Bisacodyl 20 mg, Senna 34.4 – 68.8 mg, Milk of 
Magnesia 123- 239 mmol, NuLytely 2L, NuLytely 4L [both containing PEG3350 with 
Electrolytes], HalfLytely [containing 20 mg bisacodyl with 2L NuLytely], and five 
different experimental sulfate formulations containing varying amounts of sodium, 
potassium and magnesium sulfates. 
 
The results of the study are presented in Table 3 and Figure 1. 
 

Table 3. Results of Study 005-082 

 
Source: Applicant, Response to FDA Information Request (8/3/2012) 
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Figure 1. 

 
Source: Clinical Pharmacology review. 
 
The Clinical Pharmacology reviewer commented that the Results of this PD study in 
totality suggest that the individual components [PEG3350 (NuLytely) 2L or oral sulfate 
solution #5] when administered alone did not generate the total stool weight and didn’t 
reduce % stool solids in the final stool to an extent that were attained with the approved 
colon cleansing formulations. However the Clinical Pharmacology reviewer admits in he 
review that this study has its limitations, as currently there is no established correlation 
between the PD endpoints used (% stool solids and total stool weight in g) and the 
clinical efficacy of colon cleansing preparations. 
 
 
PD Study 006-181: Title - A comparison of the safety and efficacy of BLI800 [SUPREP] 
oral sulfate solution to the fleet EZ-Prep and NuLytely in normal volunteers. 
 
This was an open label study that compared the safety and efficacy of oral sulfate 
solution in SUPREP to Fleet EZ-Prep (Phosphosoda) and NuLytely (an approved 4L 
PEG lavage) in normal volunteers. SUPREP contains twice the amount of oral sulfate 
solutions than that proposed in the current drug product; this dose is administered as 6 oz 
doses and therefore pharmacodynamic information collected after the first dose will be 
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relevant for the current NDA. Study was conducted in 9 subjects. Patients were allowed 
to use multiple treatments if they underwent adequate washout period. In this study 5 
patients received single treatment only while 4 others received 2 to 3 treatments. Average 
patient age was 23 years. All preparations were consumed in a split dose regimen; half of 
the dose was administered in the evening and the second half during the next morning, 12 
h apart. The first half of the dose corresponds to 4 oz (125 ml) for BLI800, 45 ml for EZ-
Prep and 2L for NuLytely. The second half of the dose corresponds to 4 oz for BLI800, 
30 ml for EZ-Prep and 2L for NuLytely. BLI800 and EZ-Prep subjects were required to 
drink additional water (to allow comparisons to NuLytely 4L). Primary efficacy was 
assessed via quantitative measurement of stool weight. All stools were collected and 
weighed and subsequently analyzed for electrolyte composition. Secondary efficacy 
outcomes include analysis of percentage of fecal solid content of the final diarrheal 
sample (i.e., “scatocrit”) collected during each preparation period [preparation periods are 
defined as Period 1: 7PM to 5 AM; Period 2: 5 AM to 12 PM]. Serum, stool and urine 
were also analyzed for electrolyte composition. Patient adverse events were also 
collected. 
 
Results of this study are presented in Table 4. 
 
Table 4. 

 
Source: Clinical pharmacology review. 
 
The Clinical Pharmacology reviewer comments that this data suggests that % stool solids 
was higher for all three groups after the first period, while it decreased considerably after 
the second dose in the second period, thus suggestive of more complete cleansing with 
the second half of the dose. In addition, Period 1 data suggests that the half-doses of oral 
sulfate solution in BLI800 [SUPREP] and PEG3350 in NuLytely, very similar to those 
proposed as individual components of the proposed product (BLI850), may be inadequate 
within the context of the PD endpoints assessed. In this study the PD findings for half-
doses of oral sulfate solution and NuLYTELY were comparable. The Clinical 
Pharmacology reviewer concludes that it is likely that combination of these two 
components may provide additional benefit with regard to % solids in final bowel 
movements. 
 
The Clinical Pharmacology reviewer also discussed many of the other analyses and 
tabulation of data presented by the sponsor, but these are also discussed in depth within 
the Clinical review. 
 
The Clinical Pharmacology review does note the findings presented in Figure 2 below. 
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Figure 2 

 
Source: Applicant 
 
The Clinical Pharmacology reviewer notes that this regression equation correlating 
scatocrit and cleansing response for successful and unsuccessful formulations across 
studies was used to arrive at a 70 % (inadequate) cleansing efficacy rate for a ½ dose of 
Suprep (22g), such as proposed in BLI850. Together with 2L of NuLytely - that also 
provides a 67% (inadequate) cleansing response – the reviewer concludes that “it may 
support the hypothesis that the combination will provide adequate colon cleansing as 
demonstrated by clinical trials of BLI850 which show 92.5% cleansing rates.” 
 
The Clinical Pharmacology reviewer concluded that the analyses provided by the 
applicant suggest likely correlation between the PD endpoint (‘scatocrit’) and the clinical 
efficacy outcomes and notes the following evidence: 

1) the observed trend for association between PD parameters and clinical efficacy 
noted for the single components of approved HalfLytely or half-doses of 
approved NuLYTELY 4 (2L PEG-ELS). 
2) the observed association between the PD parameter and clinical efficacy noted 
for the full dose of approved Suprep, along with higher scatocrit (PD) noted for ½ 
dose of Suprep. 
3) the comparable efficacy of full doses of Suprep and BLI850 in randomized 
clinical trials (93.5% vs. 97.2%). 
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• Evaluation of Sulfate Exposures 
 
As discussed in the Clinical Pharmacology review, serum sulfate levels were not 
evaluated in the current clinical trials supporting this NDA; however they were evaluated 
in Study BLI800-202 that was originally conducted for the approval of SUPREP. This 
was an open-label, safety and PK study in mild to moderate hepatic impairment (n = 5 
with Child-Pugh (CP) A; n = 1 with CP-B), moderate renal disease 
(n=6; CrCl: 30 - 50 mL/min) or healthy volunteers (n =6). This study evaluated the 
pharmacokinetics after two 6 oz doses of the oral sulfate solution. Study was previously 
reviewed under NDA 22372. For this study, following oral administration of 6 oz of oral 
sulfate salt solution (the same amount taken in BLI850), sulfate levels rose above the 
basal concentrations within 1 hour of the first dose. Concentrations then peaked after the 
first dose at a median Tmax of 4 hours in healthy volunteers. Concentrations after the 
first dose did not return to baseline prior to the second dose of oral sulfates at 12 h. At the 
end of dosing, sulfate concentrations returned to endogenous levels within 3 days post-
dose. The half-life of elimination was ~ 8.5 hours in healthy volunteers. Based on urinary 
excretion data, the fraction of total dose absorbed appeared to be approximately 20% 
following oral administration of oral sulfate salts. 
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Figure 3. Serum sulfate levels (dotted box contains data after only first dose 
excluding data after 2nd) 

 
Source: Clinical Pharmacology review. 
 
The Clinical Pharmacology reviewer concluded that the clinical implication of this 
increase in systemic exposure of sulfate anion is not known: while drug clearance is 
somewhat slower than normal in organ dysfunction, considering that the drug is for single 
use prior to colonoscopic procedure and that the dose of sulfates proposed is half that in 
SUPREP thus ruling out accumulation potential, it appears reasonable not to require dose 
adjustments in specific subpopulations including renal impairment. Sections 8.6 (renal 
impairment) and 12.3 (PK) of the proposed label have been updated to reflect the Clinical 
Pharmacology reviewer’s recommendations. 
 
 

• PEG absorption 
 
PK of PEG3350 following the proposed drug product has not been provided in this NDA. 
Sponsor has primarily relied upon literature that suggests predominant fecal excretion of 
unabsorbed PEG following oral dosing. 
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• Drug-drug interactions 

 
No specific drug-drug interaction studies have been conducted for the proposed drug 
product. The proposed labeling cautions regarding drugs that may increase risks due to 
fluid and electrolyte abnormalities and effect on absorption of concomitant drugs taken 
within 1h of bowel cleansing agents. The Clinical Pharmacology review concludes that 
the rationale as provided by sponsor addresses the absence of DDI potential between the 
formulation components and no further action is needed in this regard. 
 

• Intrinsic Factors 
The Clinical Pharmacology reviewer makes the following conclusions in her 
review: 

• Renal Impairment: renal impairment has a potential to reduce the sulfate 
clearance 

• Elderly: Caution should be recommended while dosing in elderly. 
However, a specific dose adjustment is not necessary based on age as 
elderly patients constituted 25% of patient population in the two clinical 
trials for BLI850 and have not identified significant differences in safety 
and efficacy. 

• Gender: No differences in efficacy were noted for the primary endpoint 
between genders (~ 92.3% vs. 91.1% success rates for females and males 
respectively across both studies). No dosage adjustment is necessary based 
on gender. 

• Race: Majority of patients in clinical trials for BLI850 were Caucasian, 
with approximately 13% of enrolled patients belonging to other races. For 
BLI850, the % successful preparations were 92.1% and 88.6%, 
respectively for Caucasians, and non-Caucasians for both studies 
combined. No dosage adjustment is necessary based on race. 

• Pediatric: Safety and effectiveness in pediatric patients have not been 
established. 

 
  

• Thorough QT study or other QT assessment 
 
QT prolongation potential of BLI850 was not formally evaluated. Individual components 
of the formulation (i.e. oral sulfates and PEG3350 with electrolytes) are approved at 
similar and higher doses in formulations such as SUPREP, NuLytely, GoLytely and 
HalfLytely. No thorough QT studies were required for those approved formulations. FDA 
has not typically required TQT studies for osmotic laxatives since EKG changes are 
known to occur secondary to electrolyte and fluid shifts (see reviews for Visicol NDA 
021097 and Prepopik NDA 202535). 
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• Phase IV Commitments 
 
The Clinical Pharmacology review notes that the sponsor did not assess the systemic 
exposure to PEG3350 following the recommended dosing regimen. Assessments in this 
regard for evaluation of PEG3350, as well as  and  have 
been recommended by the Clinical Pharmacology reviewer for evaluation post-approval. 

 

6. Clinical Microbiology  
 
Not relevant to this application. 

 

7. Clinical / Statistical- Efficacy 
 
 
The Applicant submitted two adequate and well-controlled efficacy trials, BLI850-
301 (Study 301) and BLI850-302 (Study 302), to support the indication of colon 
cleansing in preparation for colonoscopy in adults. Because the dosing regimen and 
the active comparator were different for Studies 301 and 302, these studies were not 
combined for integrated efficacy evaluation. 
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literature of other scales to assess the effectiveness of bowel cleansing agents, such as the 
Ottawa Scale5 or the Boston Bowel Preparation Scale6. 
 
The primary endpoint was the outcome (“success” or “failure”) of the colon preparation. 
Successful treatment was defined as bowel cleansing grade of either excellent (a score of 
4) or good (a score of 3) as evaluated by the blinded colonoscopist using the 4-point 
rating scale Colonoscopist Colon Cleansing Score. 
 
Secondary endpoints included: 

1. Adequacy of colon cleaning (cleaning adequate for evaluation) and need for re-
preparation 

2. Number of excellent preparations as rated by the blinded colonoscopist 
3. Number of colonoscopic examinations in which the colonoscopist reached the 

cecum 
 
 
Justification of Non-Inferiority Margin 
 
The Applicant calculated a sample size of 360 subjects based on the goal of establishing 
non-inferiority on the primary endpoint between BLI850 and HalfLytely using a non-
inferiority margin of 15%. As noted by both the Clinical and Statistical reviewers, the 
Division did not agree with this non-inferiority margin and recommended a lower margin 
of 9%. Refer to Statistical Considerations below for additional discussion on the choice 
of the non-inferiority margin. 
 
Results 
 
Of the 394 randomized subjects, 366 subjects administered the study medication and 
therefore, were included in the ITT analysis.  A total of 28 subjects did not administer the 
study medication after randomization, as 22 subjects withdrew the consent prior to 
receiving the study medication and 6 subjects in the BLI850 group were found to not 
have met the eligibility criteria after the study medication was dispensed.  The reasons for 
not meeting the eligibility criteria are listed below:  

• 3 subjects with clinically significant laboratory abnormalities at Visit 1 
• 1 subject without venous access to obtain blood samples 
• 1 subject with a previous significant gastrointestinal surgery (i.e., prior 

colectomy) 
• 1 subject involved in the conduct of the trial as a study coordinator 

 
The primary efficacy analysis was based on the modified intent-to-treat (mITT) 
population, defined as all subjects who were dispensed a preparation kit, subsequently 
                                                 
5 Rostom A, Jolicoeur E. Validation of a new scale for the assessment of bowel preparation quality. 
Gastrointest Endosc. 2004 Apr;59(4):482-6. 
6 Edwin J. Lai, MD, Audrey H. Calderwood, MD, Gheorghe Doros, PhD, Oren K. Fix, MD, MSc, and 
Brian C. Jacobson, MD, MPH, FASGE. The Boston Bowel Preparation Scale: A valid and reliable 
instrument for colonoscopy-oriented research. Gastrointest Endosc. 2009 March; 69(3 Pt 2): 620–625. 
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Subjects were dispensed BLI850 or MoviPrep and were provided instructions on dosing 
and dietary restrictions. Eligible subjects were instructed to take the first dose of the 
assigned bowel preparation the evening prior to their scheduled colonoscopy and begin 
the second dose the morning of their scheduled colonoscopy. 
 
BLI850 was supplied as a kit containing one 6-oz bottle of sulfate solution (first dose) 
and one 2L bottle of PEG-ELS for solution (second dose). The compositions of the oral 
sulfate solution and PEG-ELS for solution were the same as Study 301. 
 
Dosing instructions for BLI850 in Study 302: 

1. Dose 1 (evening prior to colonoscopy) 
• Beginning at approximately 6 PM the evening prior to the colonoscopy 

exam, subjects were instructed to dilute the 6-oz sulfate oral solution by 
pouring the entire contents of the bottle into the provided mixing container 
and then filling the  container with water to the 16-oz  fill line.  Then, 
subjects were instructed to drink the entire cup of solution.  Over the next 
2 hours, subjects were instructed to drink one additional 16-oz glass of 
water.  

• Subjects were recommended to drink at least one additional 16-oz glass of 
water on the evening prior to colonoscopy. 

 
2. Dose 2 (morning of colonoscopy) 

• At approximately 6 AM, subjects were instructed to dissolve the powder 
by adding water to the 2L fill line on the jug and begin drinking the 2 liters 
of PEG-ELS solution at a rate of one 16-oz glass every 20 minutes until 
the jug was empty.  The second dose would take approximately 1.5 hours 
to complete, and it had to be completed at least 2 hours prior to the 
scheduled colonoscopy exam. 

 
All subjects in the comparator arm were instructed to follow the approved split-dose 
regimen of MoviPrep. 
 
Dosing instructions for MoviPrep in Study 302: 

1. Dose 1 (evening prior to colonoscopy) 
• At approximately 6 PM the evening prior to the colonoscopy exam, 

subjects were instructed to pour contents of pouch A and B into the 1 liter 
container and fill with water to the fill line.  Subjects were instructed to 
drink the solution over one hour at a rate of 8 oz every 15 minutes until the 
container was empty.   

• Subjects were required to drink an additional 0.5 liters of clear liquid that 
evening.  
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Finally, since a non-inferiority margin was not pre-specified for the secondary endpoint, 
“Was cleansing adequate for evaluation,” the Statistics reviewer concluded that the 
results from the secondary endpoints cannot be validly assessed, are exploratory in nature 

 
 
Single-Blinding 
 
The Statistical review correctly notes that this is a single blinded study and patients knew 
which drug was used for their bowel preparation, opening the possibility for the 
investigators to be informed of the bowl preparation used by patients. Furthermore, the 
ratings of "fair” (enough feces or fluid to prevent a completely reliable exam) and “good” 
(small amounts of feces or fluid not interfering with exam) in bowel cleansing quality are 
not completely distinguishable and might be assessed subjectively.  Accordingly, as long 
as the investigator realized which drug was used by the patient, the assessment on the 
successful bowel preparation (scored as “good” by investigators) could be biased in favor 
of the study drug. 
 
The Statistical reviewer also states that in order to avoid the potential for biased 
assessments in this single blinded trial the applicant could have included another lower 
dose arm (2 liters of PEG-ELS) in this trial. However, he deferred the practical and 
ethical considerations of this approach to DGIEP. Incorporating a “lower dose” arm 
would raise ethical concerns (as discussed further in my review) since these trials enroll 
patients who are undergoing colorectal screening and ineffective bowel cleansing could 
result in missed lesions or lead to repeat procedures. Also, a third arm also would not 
entirely prevent bias if the patient is aware of what regimen they received. 
 
 
Lack of Objective Endpoint 
 
The statistical reviewer also suggested that due to the “ambiguous definitions of grade 2 
and grade 3 scoring,” the bowel preparation quality might not have been assessed 
objectively. This could have resulted in the investigators assigning similar scores to the 
bowel preparations for the two treatment groups and increasing the likelihood of a biased 
conclusion favoring non-inferiority for the two drugs is increased. 
 
As I understand his concern, if it is somewhat uncertain which grade should be selected 
for a given subject and if the selection is to some extent arbitrary (i.e., investigators 
routinely can’t decide between a 2 or 3 but end up choosing 3 anyway) the net effect in a 
non-inferiority trial would be to bias the trial towards a successful outcome. 
 
I agree with this possibility and should be considered for the design of future trials. It also 
highlights the importance of achieving “excellent” bowel cleansing as this possibly 
would be the least ambiguous choice among all grades. 
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Figure 4. Predictive value of scatocrit for Cleansing Efficacy. 

 
Source: Applicant 

 
Dr. Lee provides the following summary arguments regarding the data submitted to 
address the combination rule: 
 

1. Data to support that the sulfate salt solution, or first component of BLI850, would 
result in inadequate bowel cleansing. 

a. A phase 1 study (Study 006-181, discussed in Section 5) showed that one 
dose (i.e., a half dose) of SUPREP is inferior to two doses (i.e., a full 
dose) of SUPREP: subjects had a mean % stool solids of 6.4% after the 
first dose and 1.6% after the second dose (see Table 4). 

b. This data, in conjunction with that presented in Table 16 suggested to Dr. 
Lee that the first component of SUPREP alone, which is the same dose of 
sulfate salts as in BLI850, would likely result in inadequate bowel 
cleansing. (Although, Dr. Lee admits that an efficacy trial was never 
conducted with a half dose of SUPREP) 

c. Dr. Lee also cites the regression equation correlating % stool solids and 
cleansing efficacy results to arrive at a predicted cleansing efficacy rate of 
less than 70% for a half dose of SUPREP (See Figure 2). 

d. As noted by the Applicant and presented in Table 16, approved bowel 
cleansing preparations including SUPREP, HalfLytely (with 20mg 
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Subjects were evaluated with physical examination, vital signs, and laboratory testing at 
baseline and Visit 2 (on the day of colonoscopy). Orthostatic vitals were not evaluated. 
Safety data from Studies 301 and 302 were evaluated separately, since these trials had 
different dosing regimens and active comparators. Study 301 compared BLI850 to 
HalfLytely and Bisacodyl Tablets Bowel Prep Kit (hereafter referred to as HalfLytely) 
and both were administered as day-before (one-day) dosing.  However, Study 302 
compared BLI850 to MoviPrep, both of which were administered as split-dose regimen.  
 
Adverse Events 
 
In addition to the usual method of collecting adverse events, subjects were instructed to 
complete a symptom scale during Visit 2. This questionnaire targeted expected reactions 
associated with bowel preparations, such as stomach cramping, bloating, nausea, and 
overall discomfort. If they reported a score of 5 ("severely distressing") for stomach 
cramping, stomach bloating or nausea, these events were included in the adverse event 
dataset.  Vomiting was recorded separately by the subject on a treatment questionnaire 
and included as an adverse event, regardless of severity. This method combines both 
spontaneous reports of AEs as well as queried AEs based on expected symptoms after 
administration of a bowel cleansing preparation. Since it is possible that some subjects 
reported the same AE spontaneously as well as when queried through a symptom scale, it 
is difficult to retrospectively discriminate each AE that was spontaneously reported from 
those that were also collected through the symptom scale. Therefore, this reviewer 
combined both types of AEs (spontaneously reported and queried) in the safety analysis 
as long as the same AE was counted only once for each subject. All elicited symptoms, 
regardless of severity, were included in the AE dataset. This approach was also applied 
during the safety evaluation of SUPREP. 
 
In Study 301, the most common adverse events included discomfort, abdominal 
distension, abdominal pain, nausea, and vomiting, all of which were expected reactions 
associated with bowel preparations and were queried from subjects. In general, BLI850 
group had numerically higher rates of adverse events than the HalfLytely group. 
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Blood samples were redrawn if subjects had laboratory results at Visit 2 which were 
determined by the investigator to be clinically significant. Dr. Lee notes in her review 
that only one subject in Study 301 (in the HalfLytely group) and 5 subjects in Study 302 
(3 in the BLI850 group and 2 in the MoviPrep group) had labs redrawn after Visit 2 to 
follow up abnormal chemistry laboratory results - and therefore, the follow-up laboratory 
data are limited in Studies 301 and 302. 
 
Table 23 presents subjects who had laboratory redraw data for Study 302; the single 
subject who had a redraw for abnormal CK in Study 301 is discussed further below. 
 
Table 23. Laboratory values for subjects with redraw due to abnormal visit 2 values 
(Trial 302) 

 
Source: Safety Stats review, Table 4 
 
 
Normal ranges for laboratory test results in studies 301 and 302 are presented in Table 32 
in the Appendix. 
 
Table 24, summarized from Dr. McEvoy’s review, presents proportion of subjects with 
normal baseline who developed abnormal electrolyte values on the day of colonoscopy 
(Visit 2). The direction of abnormality is also indicated. 
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baseline to above the normal range on the day of the colonoscopy (visit 2) for calcium 
(8.6% vs. 3.6%). In these subjects, the mean change in calcium was +0.5 mg/dL (n=12) 
with values ranging from 10.3 to 10.7 mg/dL in the BLI850 group and +0.6 mg/dL (n=5) 
with values ranging from 10.3 to 10.6 mg/dL, in the HalfLytely group. For comparison, 
although there were not differences in the number of subjects with abnormal calcium in 
Study 302, the mean change in calcium in subjects above the normal range was +0.5 
mg/dL (n=6, (values ranging from 10.3 to 10.6 mg/dL) in the BLI850 group and +0.7 
mg/dL (n=7, values ranging from 10.3 to 10.6 mg/dL [same as BLI850]) in the MoviPrep 
group. No subject in either study experienced hypocalcemia, however, it should be noted 
that, overall, subjects in both studies and arms had very small decreases in serum calcium 
of <1mg/dL. In my view the changes in calcium do not suggest a clinically relevant 
safety signal by themselves. 
 
In Study 301, the proportion of subjects who had potassium levels below the normal 
range at visit 2 (and normal at baseline) were 3.5% (5/144) in BLI850 and 2.5% (4/160) 
in Halflytely. According to an analysis presented in Jessica Lee’s clinical review, subjects 
with a normal baseline who developed hypokalemia had potassium levels ranging from 
3.0 to 3.5 mEq/L at Visit 2 in the BLI850 group and 3.2 to 3.4 mEq/L in the HalfLytely 
group. 
 
In Study 302, the proportion of subjects who had a potassium level below the normal 
range at visit 2 (normal at baseline) were 3.7% (6/162) in BLI850 and 4.4% (7/159) in 
MoviPrep. According to an analysis presented in Jessica Lee’s clinical review subjects 
with a normal baseline who developed hypokalemia had potassium levels ranging from 
3.2 to 3.5 mEq/L at Visit 2 in the BLI850 group and 3.3 to 3.5 mEq/L in the MoviPrep 
group. As noted in Dr. Lee’s analysis, hypokalemia is a known electrolyte abnormality 
associated with the use of bowel preparations that result in copious diarrhea. The lowest 
potassium level that was observed in the BLI850 group was 3.0 mEq/L in one patient 
from Study 301, and most of the remaining abnormal values were just under the lower 
limit of normal (i.e., 3.5 mEq/L). 
 
Both the Clinical and Safety Stats reviewer noted a statistically significant difference in 
Study 301 between groups for serum glucose, where the proportion of subjects above the 
normal range at visit 2 (normal at baseline) was 6.8% (10/146) in BLI850 and 2.6% 
(4/156) in Halfytely. Dr. Lee calculated that the mean change was +81.4 mg/dL (range 
+12 to +144) in these 10 BLI850 subjects. The reason for this change is not clear and is 
not anticipated to be due to bowel cleansing agents generally taken in a fasting state. For 
comparison, in Study 302 the proportion of subjects above normal glucose range at visit 2 
(normal at baseline) was 1.9% (3/160) in BLI850 and 3.3% (5/150) in MoviPrep. 
 
 
Renal Function 
 
As presented in Table 27, there were only a few subjects who developed serum creatinine 
values that were above normal range at Visit 2 (normal range depends on gender, F:  0.5 -
1.0 mg/dL; M:  0.6 - 1.4 mg/dL). As noted in Dr. Lee’s review, in Study 301 the mean 
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Figure 5:  Subjects with baseline normal eGFR1 who developed abnormally low 
eGFR (< 90 mL/min) at Visit 2 in Study 301 

 
1eGFR was calculated using the Cockcroft-Gault method. 
Source: Clinical reviewer’s analysis of the Applicant’s laboratory dataset. 

 
 
In Study 302, the mean change in estimated creatinine clearance (Cockcroft-Gault)  for 
those subjects below normal range was -16.0 mL/min (range of change -0.7 to -40.7 
mL/min) among 9 subjects in the BLI850 group and -8.9 mL/min (range of change -1.5 
to -13.9 mL/min) among 9 subjects in the HalfLytely group. The individual changes for 
these subjects are presented in Figure 6. 
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Similarly, in Study 302, the mean change in AST for those above normal range was 
+21.7 U/L (range of change +7 to +71) in the BLI850 group and +16.3 U/L (range of 
change +4 to +28) in the MoviPrep group. In other terms, patients with a normal baseline 
who developed a high AST had AST values ranging from 38 to 98 U/L at Visit 2 in the 
BLI850 group and 38 to 60 U/L in the MoviPrep group. Dr. Lee noted that since AST is 
found in multiple organs (e.g., heart, skeletal muscle, kidneys, brain) in addition to liver, 
its value alone is less informative in determining potential hepatic injury or dysfunction 
compared to ALT and bilirubin. 
 
In Study 301, the mean change in ALT in those subjects above normal range at visit 2 
(and normal at baseline) was +17.0 U/L (range of change +1 to +40) in the BLI850 group 
and +138.4 U/L (range of change +7 to +654) in the HalfLytely group. In other terms, 
patients with a normal baseline who developed a high ALT had ALT values ranging from 
48 to 72 U/L at Visit 2 in the BLI850 group and 51 to 680 U/L in the HalfLytely group. 
The high mean ALT value in HalfLytely is due to one subject (9057) whose value 
increased from 26 to 680. In Study 302, the mean change in ALT in those subjects above 
normal range at visit 2 was +50.9 U/L (range of change +8 to +299) in the BLI850 group 
and +27.4 U/L (range of change +8 to +76) in the MoviPrep group. In other terms, 
patients with a normal baseline who developed a high ALT had ALT values ranging from 
48 to 327 U/L at Visit 2 in the BLI850 group and 52 to 118 U/L in the MoviPrep group. 
One subject (30028) in the BLI850 group had a large increase in the ALT value from 28 
to 327.  There were two subjects with elevated AST and ALT values that were greater 
than 3 times upper limit normal (one subject from the HalfLytely group and one subject 
from the BLI850 group in Study 302). However, neither of these subjects had elevated 
total bilirubin values. “Hy’s Law” was not met in these subjects (subjects with any 
elevated AT of >3xULN, ALP <2xULN, and associated with an increase in bilirubin 
≥2xULN)7. 
 
In Study 301, the mean change in total bilirubin for those subjects above normal range at 
visit 2 (and normal at baseline) was +0.5mg/dL (range +0.2 to +0.8) in the BLI850 group 
and +0.7mg/dL (range +0.2 to +1.5) in the HalfLytely group. In Study 302, the mean 
change in total bilirubin for those subject above normal range at visit 2 (and normal at 
baseline) was at +0.7mg/dL (range +0.2 to +1.3) in the BLI850 group and +0.5mg/dL 
(range +0.4 to +0.7) in the MoviPrep group. Of the 19 subjects with elevated total 
bilirubin in BLI850, 14 (74%) subjects also had elevated direct bilirubin. In general, the 
changes in total bilirubin values were small, and Dr. Lee concludes in her review that 
these are likely due to fasting and/or dehydration resulting from colon cleansing and 
comments that patients with Gilbert syndrome, which occurs in approximately 5% of the 
population, can present with unconjugated hyperbilirubinemia in the setting of fasting or 
dehydration. 
 
 

                                                 
7 
http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM17409
0.pdf 
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for patients less than one year is now considered reasonable since bowel preparation can 
be accomplished by administration of clear fluids in infants pre-colonoscopy for a 
minimum of 24 hours. Note that previous PREA studies for recent bowel preparations 

 have been waived in children < 6 months of age but current DGIEP opinion 
on this matter is that studies should be waived in children < 1year of age.  
 
Deferred pediatric studies are recommended to be conducted in a step-wise approach with 
the initial trials being conducted in older patients before younger cohorts are studied. 
Pediatric clinical trials should be waived in children younger than 1 year of age, since (1) 
a full colonoscopy is rarely performed in this age group (flexible sigmoidoscopy is more 
commonly performed) and (2) a successful bowel preparation can be achieved with 
administration of clear liquids with or without suppositories or enemas. Since the only 
approved bowel preparation in the pediatric population is NuLYTELY, which is not used 
widely in the U.S. and whose approval appears to have been based on published 
literature, the appropriate community’s standard of care should be identified for each age 
group and used as a comparator in these pediatric trials. 
 
The following pediatric studies were presented to the Pediatric Review Committee 
(PeRC) on August 1, 2012, and the Committee members agreed with the plan, however 
the timelines have been modified after discussion with the applicant. Specifically, the 
applicant has requested that the Suclear timelines occur after similar PREA timelines for 
SUPREP PREA PMRs. 
 
PREA Required Studies 
 

Study 1:    An open-label pilot study assessing the efficacy and tolerability of Suclear 
in pediatric patients 12-16 years of age, inclusive.  This study will include 
PK assessments.  

 
Final Protocol Submission: 06/14 
Study Completion:    03/15 
Final Report Submission:  06/15 

 
Study 2:    A randomized, single-blind, multicenter, dose-ranging study comparing 

the safety and efficacy of Suclear (up to 3 doses) versus community 
standard of care in pediatric patients 12-16 years of age, inclusive.  

  
Final Protocol Submission: 09/15 
Study Completion:    09/16 
Final Report Submission:  12/16 
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 from PEG-containing bowel prep regimens remain unknown, such 
assessments should be evaluated in the pediatric studies required for SUCLEAR.  
 
 

11. Other Relevant Regulatory Issues  
 

21 CFR 300.50:  “Combination Rule” 
 

In light of the development history of bowel prep regimens, requiring a “full” factorial 
study can raise serious ethical concerns, particularly given of the negative impact on a 
patient who undergoes an inadequate bowel preparation for colonoscopy.  Further, such 
full factorial studies likely would be impractical in many cases, as the clinical 
contribution of the increased intake of clear liquids used as part of the bowel prep 
regimen and taken outside of the co-packaged kits, would require factorial studies 
impractical or unfeasible by their design. 
 
Colon cancer screening with colonoscopy is performed to detect not only cancer, but pre-
malignant lesions, i.e., adenomatous polyps.  Detection and removal of these lesions has 
been shown to prevent future development of colon cancer.8 Adequate visualization of 
the colonic mucosa is key to identification and removal of these lesions.  Lesions missed 
during colonoscopy can result in the development of interval colon cancers between 
screening endoscopies. These malignant tumors arise from lesions that were likely missed 
in the prior screening examination9,10.  In addition, a subtype of polyps, serrated polyps, 
are flat, which makes them particularly challenging to visualize.  Without an adequate 
bowel preparation there is a higher likelihood that such lesions could be missed.  
Therefore, a patient subjected to a bowel preparation suspected to be inadequate at study 
initiation (such as in a multi-arm factorial study) would place that patient at increased risk 
of undergoing a procedure in which a polyp or malignancy is missed.  Additionally, 
certain concerns are raised by the colonoscopy procedure itself which usually requires 
sedation; both the procedure and sedation are associated with risks of serious adverse 
events.  Exposing a patient to such risk, while knowing that that patient likely will have 
undergone an inadequate bowel preparation, raises serious ethical concerns.   
 
In order to determine whether a full factorial study would be ethical in light of the 
concerns raised above, the Division has previously done work examining the lower 
bounds of the 95% confidence intervals for the proportion of successful preps (excellent 
+ good) for various recently approved bowel preparations. Based on a review of approved 
bowel prep regimens, it appeared that in order to conclude that a bowel prep agent was 
                                                 
8 Jemal et al, Global patterns of cancer incidence and mortality rates and trends.  Cancer Epidemiol 
Biomarkers Prev. 2010;19(8):1893-907 
9 Leung et al, Ongoing colorectal cancer risk despite surveillance colonoscopy: the Polyp Prevention Trial 
Continued Follow-up Study. Gastrointestinal Endoscopy, Vol. 71, No 1:2010, 111-117. 
10 Cohen, Lawrence, Split-dosing of bowel preparations for colonoscopy: an analysis of its efficacy, safety, 
and tolerability, Gastrointestinal Endoscopy Vol. 72, No. 2:2010, 406-412. 

Reference ID: 3247861

(b) (4)



Cross Discipline Team Leader Review  NDA #203595 

Page 52 of 62 52

not potentially inferior to approved products; the lower bound of the 95%CI should be no 
less than 70% for a same day prep administration schedule, and no less than 80% for a 
split dose administration schedule. Refer to recently approved NDA 202535 (Prepopik) 
for a detailed overview of this review11. 
 
Both Drs. Lee (Clinical) and Apparaju (Clinical Pharmacology) have concluded that there 
is sufficient evidence, based on what is known about both components of BLI850 from 
clinical and pharmacodynamic data, to conclude that the sulfate salt solution and PEG-
ELS solution would be inadequate bowel cleansing agents if taken alone. I agree with 
their conclusion. 
 
It’s important to note that the sulfate salt solution in BLI850 is only one half that of the 
approved SUPREP bowel cleansing agent, 22.24g vs. 44.46g (for LBI850 patients take 
one 6 oz bottle and for SUPREP they take 2). There is no clinical efficacy data on the 
sulfate salt solution in BLI850 because there was implicitly no expectation that it would 
be adequate by itself as a bowel cleansing agent. Evidence for this comes from 
pharmacodynamic data presented extensively in Drs. Lee’s and Apparaju’s reviews and 
summarized in Sections 5 & 7 of my review. The Applicant has provided evidence that 
the ability of a bowel cleansing agent to reduce the volume of solids in the stool is a 
predictive marker for adequate bowel cleansing. Although by no means a surrogate, the 
relationship between achieving <3% stools solids and having a successful bowel 
cleansing seems fairly consistent. This relationship, despite comparisons across different 
studies that use different measures of success and different treatment protocols, is also 
intuitively expected given that the mechanism of these agents is to cleanse the bowel 
using mechanical, bulk expulsion of solid matter from the colon. I also note that the 
reduction in stool solids/scatocrit is fairly consistent across individual subjects treated 
with each agent, despite the small numbers, as is presented in Table 33 and Table 34 in 
the Appendix. It is not surprising that a relationship between having clear stools and have 
better cleansed colons should exist.  
 
In contrast, the other component of BLI850, 2L PEG-ELS, has evidence from clinical 
trials that it is ineffective as a bowel cleansing agent by itself. In fact, previous studies of 
approved “low volume” bowel preps have only used 2L PEG-ELS in combination with 
stimulant laxatives (Such as bisacodyl in HalfLytely) because of the expectation that 2L 
PEG-ELS may be ineffective compared to larger volume (4L PEG-ELS) regimens. As 
shown in Table 17, the applicant has presented data in which 2L PEG-ELS was shown to 
be inferior to 4L PEG-ELS (67% vs. 83%, p=0.018). In addition, the success rate of 2L 
PEG-ELS is likely to be inferior to other approved products based on the fact that the 
treatment effect is less than 70%, which is typically the lower bound of effectiveness 
determined for approvability as described above. 
 
In conclusion, I agree with the Clinical and Clinical Pharmacology reviewers that there is 
sufficient evidence for the Division to conclude with reasonable assurance that the 
components of BLI850 are inferior bowel cleansing agents by themselves, and that it 

                                                 
11 http://www.accessdata.fda.gov/drugsatfda_docs/nda/2012/202535_prepopik_toc.cfm 
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would be unethical to study them alone in a factorial study design in studies enrolling 
patients undergoing screening or diagnostic colonoscopies. 
 

OSI Inspections 
The DGIEP review team identified four sites for inspection, two for each protocol, based 
on evaluation of site specific efficacy. Four clinical investigator sites, two for each 
protocol, were inspected for this application. All inspections were classified as No Action 
Indicated (NAI). No violations were noted and no Form FDA 483 was issued. The data 
generated at the four inspected sites appear reliable and can be used in support of the 
NDA. 
 
Table 30. OSI Inspection Results 

 
Source: OSI Review 

 
 

12. Labeling  
 

• Proprietary name 
 
The original tradename proposed by the sponsor,  was found to be 
unacceptable following review by the Division of Drug Marketing, Advertising and 
Communications (DDMAC). A subsequently revised tradename proposal,  
was also deemed to be unacceptable by DDMAC. Ultimately, the sponsor re-
submitted a tradename, “SUCLEAR,” which was found to be acceptable by DDMAC. 

Reference ID: 3247861

(b) (4)

(b) (4)



Cross Discipline Team Leader Review  NDA #203595 

Page 54 of 62 54

 
 

• Physician labeling 
 
The following major revisions were made to the proposed label: 
 
Dosage and Administration 
Split-Dose has been noted as the Preferred regimen with Day-before as an alternative 
for patients for whom the Split-Dosing is inappropriate. Dosing instructions, 
specifically the timing of dose 1 and dose 2 were modified to better reflect the clinical 
trials experience. 
 
Adverse Reactions 
Table 1 in the label has been extensively revised to incorporate both unsolicited and 
queried adverse events into the same table. 
 
Table 2 in the label has been revised and expanded to provide a wider range of 
laboratory parameters. 
 
Pharmacokinetics 
Data regarding the exposure to sulfates was added (and derived from studies that 
supported the SUPREP NDA [NDA #22-372]). 
 
• Carton and immediate container labels 
 
DEMPA noted in their review (09/14/2012) the potential for incorrect filling of the 
mixing cup by the patient or caregiver: 
 

The mixing cup is used for mixing and administration. The cup is opaque and at 
the top of the cup the following statements appear between two horizontal lines: 
“16-oz. Fill Line”  Although, there 
are arrows which point to a fill line that appear above each statement and under 
the lid of the cup, the arrows, the statements, the fill line, and the lid of the cup 
are all opaque and thus hard to read because there is insufficient color contrast. 
Additionally, the placement of these statements between the horizontal lines is 
confusing because it is difficult to tell if the bottom line is the fill line or the top 
line is the fill line. To add to the confusion a small opaque fill line appears right 
below the upper horizontal line. This design could confuse the user and lead 
them to fill the cup to the incorrect water level. The cup statements and fill line 
should be more prominent and provide a better contrast against the background. 

 
 
To understand the potential clinical impact of a patient under-filling to the wrong line 
(the lower “mold” line), the applicant was asked to provide the change in volume and 
osmolarity of the fluid from an under-filled cup. As presented in Table 31, under-
filling to the “mold” line would represent a change in volume of 74mL (2.5oz) and an 
increase in osmolarity of approximately 172 mOsm/L. 
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Table 31. Fill Cup Parameters 

 
Source: Applicant 

 
The clinical meaningful of this difference is unclear however the review team, 
however there was speculation that increased fluid concentration might lead to 
decreased palatability or tolerability. 
 
The review team also noted that the patient Instructions for Use did not clearly 
represent the actual fill cup accurately and that the actual Fill Line displayed was 
difficult to see and misleading. 
 

Figure 7. Patient IFU: Original Fill Cup Illustrations  

 
The applicant was asked to revise the patient IFU in a manner that clearly and 
accurately represented the actual Fill Cup. Applicant submitted a revised Patient IFU 
with new fill cup instructions as shown in Figure 8. 
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Figure 8. Revised Patient IFU 

 
 

The above graphical representation of the cup was deemed to be acceptable. 
 
Minor editorial revisions to the final labeling have been incorporated into the 
approval letter. 
 
 
• Medication guide 

 
A Medication Guide has been submitted by the Applicant, was revised by the review 
team and was agreed upon with the applicant. 
 

13. Recommendations/Risk Benefit Assessment  
 

• Recommended Regulatory Action  
 

This new drug appears to meet statutory standards required under 21 CFR 
314.105 and should be approved. 
 

• Risk Benefit Assessment 
 
The benefit of SUCLEAR for preparation for colonoscopy has been 
established in the clinical trials. 
 
With respect to whether or not the “combination rule” under 21 CFR 300.50 
has been adequately addressed, there have not been clinical trials submitted to 
this NDA to establish the relative contribution of the component products to 
the efficacy of this new drug. However, there is sufficient evidence in my 
view to conclude that the components would be ineffective if used alone and 
that it would be unethical to conduct a clinical trial investigating their use as a 
bowel cleansing agent. The applicability of and adequacy of the data to 
support 21 CFR 300.50 has been addressed in Section 11 of my review, Other 
Relevant Regulatory Issues. 
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As discussed previously in this review, the importance of a high-quality bowel 
preparation for the detection of colorectal polyps has been demonstrated in 
several studies (external to this application). Current clinical treatment and 
diagnostic guidelines stress that the timing of bowel preparation before 
colonoscopy, including the use of split-dose regimens, is of paramount 
importance and can improve the quality of bowel cleansing. It is interesting to 
note, despite the caveats of cross-study comparisons, that SUCLEAR did have 
a slight numerically greater rate of successful bowel cleansing when used as a 
2-day split-dose regimen (94%, 173/185) compared to SUCLEAR when used 
as a  (day before) regimen (90%, 158/176). 
 
The Dosage & Administration section of the label should indicate that the 
split-dose regimen should be the preferred regimen, with the  
regimen reserved only for those patients for whom split-dosing would be 
inappropriate (similar as to what was done for Prepopik NDA 202535).  
 
In addition, there did not appear to be major differences in the safety profile of 
the two regimens that would preclude approval of either. Curiously however, 
the rate of vomiting in the SUCLEAR arm was slightly numerically higher in 
split-dose regimen (SUCLEAR: 14% vs. MoviPrep: 7%) than the Day-Before 
regimen (SUCLEAR: 11% vs. HalfLytely: 8%).  The explanation for this is 
not clear (particularly since the same-day regimen involved ingesting the same 
amount of fluid over a shorter duration). Although there were minor 
differences in the magnitude of electrolyte shifts between the two dosing 
regimens, serious or clinically significant shifts associated with SUCLEAR 
did not appear to have been identified by the review team that would preclude 
approval of either SUCLEAR regimen. 
 
There was a trend toward a relatively higher proportion of subjects with 
elevated total bilirubin in the SUCLEAR arm of the split-dose study as well as 
a relatively higher proportion of SUCLEAR subjects, compared to controls, 
who had elevated serum creatine kinase in both studies. The changes in the 
serum levels were, however, not large enough to preclude approval, but could 
warrant further evaluation in post-market studies. 
 
Data reflecting observed changes in serum electrolytes and other parameters 
have been incorporated into the label. 
 
Overall, the NDA contained an adequate assessment of the safety of the 
proposed treatment regimen to support approval; however follow-up out to 30 
days could have provided valuable information about the incidence and 
duration of laboratory abnormalities, as well as renal injury. 
 
As noted previously, I do not recommend a Thorough QT study for this 
product given that such a study would be impractical for this osmotic bowel 
prep agent (e.g. the administration of supratherapeutic dosing to healthy 
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subjects that would be likely to result in clinically significant electrolyte 
shifts, dehydration and subject intolerance). There is ample evidence that QT 
prolongation can be expected from significant shifts in electrolytes and the 
risks of arrhythmias are already described in the label. 
 
Based on the data from the clinical trials submitted to the NDA and what is 
known about pharmacologically related products (osmotic bowel cleansing 
agents), no unacceptable risks were identified with this product. Warnings and 
Precautions (Section 5) of the label should contain all of the key elements of 
recently approved bowel cleansing agents and describe the risks similarly. The 
most recent agreed upon label appears to conform to warnings and precautions 
presented in the labels of other recently approved bowel preparation. 
 

 
• Recommendation for Postmarketing Risk Evaluation and Management 

Strategies 
 
A Medication Guide is recommended for SUCLEAR. A proposed Medication 
Guide has been submitted by the applicant and was reviewed by DMPP. 
DMPP comments were forwarded to the applicant for revision of the proposed 
MedGuide. 

 
• Recommendation for other Postmarketing Requirements and 

Commitments 
 

PREA PMRs will be required in accordance with the proposal outlined 
previously in my review for pediatric patients >12 months of age. I 
recommend dose ranging studies in pediatric patients to evaluate the most 
appropriate dose (or formulations) across age or weight groups. The agreed 
upon pediatric studies have been presented in Section 10 of my review. 
 
I recommend that the Division consider a PMR to evaluate renal dysfunction 
and laboratory changes associated with SUCLEAR out to 30 days. I also 
recommend a PMR to evaluate the absorption and pharmacokinetics of 
PEG3350,  
 
The following represents FDAAA PMRs were negotiated with the applicant at 
the time of finalization of my review: 
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Individual PD Data (Studies 006-181 and 005-082) 
 

Table 33. Baylor Study 006-181: Summary of Scatocrit Information by Subject 

 
Source: Applicant 
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