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    Dr. John noted the following in considering the available data. Barium sulfate is an insoluble 
       compound and is biologically inert. The systemic absorption of barium sulfate is very low.  

Under physiological conditions, barium sulfate passes through the gastrointestinal tract in an    
unchanged form. There are no PK studies reported and none are needed due to barium’s 
pharmacologic properties. There are no known interactions of barium sulfate with other 
medicinal products. 

The pharmacologic effects of barium sulfate have been established through long clinical 
experience. Barium sulfate increases the attenuation of x-rays and enhances delineation of the GI 
tract. The mechanism of action is similar for the various barium sulfate products. To produce 
adequate opacification of a GI segment various radiologic procedures use formulations of barium 
sulfate that vary in concentration, density, viscosity, route and manner of administration. The 
barium suspension coats the mucosal surface of the GI tract and allows visualization of shape, 
distensibility, motion, integrity, continuity, location within the torso, and relationship to other 
organs. 

5. Clinical Microbiology

        This section is not applicable to this submission.

6. Clinical/Statistical-Efficacy

 I reference the previous recommendations by the FDA statistical and clinical reviewers that 
the clinical data provided demonstrate the efficacy of the currently marketed barium sulfate 
products for the visualization of various regions of the GI tract using established radiologic 
procedures. Dr. Ye’s review summarized the literature evidence by type of radiologic 
examination, region of the GI tract examined, and barium formulations in clinical use.  

 I reference the recommendation by the clinical, statistical and labeling review teams that the 
scientific publications on which the findings of efficacy are based need not be cited in the 
products’ prescribing information. A product quality approach was used to establish the 
comparability of the commercial and historical product and bridge the clinical data submitted.  

The pharmacologic/pharmacodynamic effects of barium sulfate have been established through 
long clinical experience. Barium sulfate increases the attenuation of x-rays and enhances the 
delineation of the GI tract.  The clinical utility of enhanced visualization is considered self-
evident.  Dr. Ye’s review summarized the evidence of the utility of barium sulfate for 
diagnostic purposes such as the detection of GI masses, ulcers, strictures, diverticula, 
inflammation, infection, and altered motility.   
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7. Safety

 I reference the FDA clinical reviewer’s assessment that the safety profile of barium sulfate is 
well understood based on published reports of clinical use,  marketing surveillance data,  and 
practice guidelines  and that the risks are acceptable for patients requiring visualization of the GI 
tract. 

8. Advisory Committee Meeting

A meeting of Advisory Committee was not considered necessary because the NDA did not 
raise new scientific or clinical issues.  

9. Pediatrics

 I concur with the assessment and recommendations by the FDA reviewers that the efficacy of 
barium sulfate for delineation of the GI tract can be extrapolated from adults to pediatric 
patients. This conclusion is generally supported by the published literature (see Dr. Ye’s 
summary of pediatric studies), by the Applicant’s pediatric use survey data and by practice 
guidelines by Radiology professional groups. The pediatric survey conducted by the 
Applicant. suggests that barium sulfate products are used in all pediatric age groups. 
Limitations of the use of barium sulfate products are not drug-specific but are imposed by 
procedural difficulties and need for patient cooperation. 

Modified barium swallow fluoroscopy is useful for the functional and structural examination 
of the oropharynx and upper esophagus and for the visualization of aspiration of material in 
the airway in pediatric and adult patients. Five Varibar formulations are provided with the 
same strength (40% w/v) but differing viscosity. The consistency and texture of these 
formulations range from liquid to soft food-like. The number and order of presentation of 
these formulations in a patient with dysphagia varies by age and condition evaluated. 

The pediatric and maternal health reviewer and the clinical reviewer (Drs. Khurana and Ye) point 
out that the volume and consistency of the barium sulfate need to be age appropriate. The typical 
volume of Varibar Pudding to be presented to pediatric patients ranges from 1 to 3 mls. Multiple 
swallows may be necessary for radiologic visualization. The consistency of Varibar Pudding 
makes it unsuitable for use in infants younger than 6 months of age. 

 I concur with the assessment by The Pediatric Review Committee (PeRC, August 31, 2016) that 
studies of Varibar Pudding be waived in patients less than 6 months of age as suitable Varibar 
formulations are available for infants unable to take solid foods.  .

 I reference the assessment by Dr. Ye that the safety profile of barium sulfate preparations is 
similar in pediatric patients and adults. The most commonly reported reactions in the Applicant’s 
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surveillance database are nausea, vomiting, abdominal pain, diarrhea, barium impaction, 
intestinal obstruction, barium aspiration, hypersensitivity reactions. Fluid overload might occur in 
pediatric patients with intestinal motility disorders. Perforation of the GI tract is a serious, rare 
complication.

 I note that there are no clinical concerns with the inactive ingredients present in Varibar Pudding 
in the indicated pediatric population (age 6 months or greater). With specific reference to 
Polysorbate 80, the Supervisory Pharmacologist finds that < 3 mg/kg of body weight per day of 
the excipient administered intravenously is considered safe for use in neonates. A single oral 
pediatric dose of Varibar Pudding (1-3 ml) contains  mg of Polysorbate 80. 

10. Other Relevant Regulatory Issues
    No restrictions to ensure safe use are needed.

11.  Labeling

 The DMIP associate director for labeling Dr. Fedowitz led the revisions of the prescribing 
information to make it consistent with current Physician Labeling Rule (PLR). I concur with the 
appended final labeling. 

 The DPMH reviewer Dr. Kasten revised the labeling with respect to the format and content of 
the pregnancy and lactation labeling rule. I concur with those revisions.

 I concur with the Office of Prescription Drug Promotion that the trade name does not misbrand 
the product. The reviewer recommended a number of changes to the prescribing information that 
were adopted by the Applicant.

     I concur with the Division of Medication Errors Prevention and Analysis that from a safety and   
     misbranding perspective the proprietary name is acceptable.  

     In conducting the assessment DMEPA’s reviewers (Dr. Rutledge) considered the components of 
the name. Varibar suggests the availability of various viscosities of barium and Pudding is a 
distinguishing descriptor for one of the consistencies (puree/paste) as defined by national 
guidelines for assessment of dysphagia. Phonetic and orthographic analyses and searches of the 
FDA’s adverse event reporting system did not raise concerns with name confusion errors. The 
reviewers also noted that changing the proprietary name may introduce confusion among the 
medical community given the recognition of this product name among radiologists and reliance 
on the dosage form descriptor to distinguish among various Varibar products.
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12.  Decision/Action/Risk Benefit Assessment

 I concur with the unanimous recommendation by the FDA reviewers that the pending 
application be approved. 

The totality of the data strongly supports the value of barium sulfate for visualization of the 
GI tract using various radiologic procedures. The modified barium swallow procedure is 
useful for fluoroscopic evaluation of oral and pharyngeal phases of swallowing in adult and 
pediatric patients with dysphagia to identify functional and structural abnormalities. The 
typical adult dose is 5ml and pediatric dose is 1-3 ml. Multiple doses may be administered in 
a single examination.

The safety of barium sulfate is well established and serious reactions are uncommon. Serious 
adverse reactions are usually caused by complications related to the procedures required for 
the barium administration. These include mediastinitis or peritonitis due to perforation of the 
GI tract, respiratory distress and pneumonia due to aspiration of barium, and venous 
intravasation due to trauma or displacement of the barium enema tip. Other serious reactions 
related to the drug include hypersensitivity reactions to barium sulfate and excipients.
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