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FDA briefing information 
• Stability: As it is stable under these extreme conditions, it is 

likely to be very stable in all dosage forms 
• Purity: The presence of these and other impurities would result 

in a lower melting point, and the presence of either liquid 
starting material would result in a non-crystalline semi-sold. 

• Polymorphs: There appear to be no polymorphs, with only one 
crystalline form reported (FDA Response Letter, 2008). It is 
also reported to have an aqueous solubility of 150 mg/mL 
(Remizov et al., 1980). Consequently physicochemical 
characteristics are not expected to influence its performance 
when administered as a powder or solid oral dosage form. 

• Conclusion: From the viewpoint of characterization and 
physicochemical properties, MSM is suitable for use in 
compounding. 



FDA briefing information 
• Pharmacology: MSM is an organic sulfur-containing 

compound that is an oxidized metabolite of DMSO. MSM 
is found in a number of foods including milk, grains, meat, 
eggs, fish and vegetables (Richmond, 1986). The 
mechanism(s) of action of MSM have not been fully 
characterized. However, MSM has been reported to 
possess anti-oxidant, anti-apoptotic, and anti-
inflammatory properties (Karabay et al., 2014; Ahn et al., 
2015; Amirshahrokhi et al., 2013). MSM has also been 
shown to exert beneficial effects in rodent models of 
osteoarthritis due to its sulfur concentration, which 
contributes to cysteine, a 4 sulfur-containing amino acid 
required for the production of keratin (Ezaki et al., 2013). 



FDA briefing information 
• Acute toxicity – GRAS, Center for Food Safety and 

Applied Nutrition (CFSAN): In a response letter to the 
GRAS notice dated February 18, 2008, CFSAN replied 
that they had no questions regarding the submitter’s 
conclusion that MSM is GRAS for use in foods under the 
conditions of use stated in the notice (for use as an 
ingredient in meal supplement and meal replacement 
foods, fruit smoothie-type drinks, and fruit-flavored thirst 
quencher-type beverages at levels up to 4,000 mg/kg and 
in food bars such as granola bars and energy-type bars at 
levels up to 30,000 mg/kg). 



FDA briefing information 
• Repeat dose rat toxicity: One report of a repeat-dose 

toxicology study of MSM is available in the published 
literature (Hovarth et al., 2002). 

• A no observed adverse effect level (NOAEL) of >1.5 g/kg 
was identified by the authors (this corresponds to a 
human equivalent dose (HED) of 14.5 g/60 kg person/day 
based on a body surface area comparison). No other 
repeat-dose toxicology studies were found in the 
published literature. 
• Specifically, we have not been able to find any topical, intravenous, 

or ophthalmic toxicology data. 



FDA briefing information 
Toxicokinetics: Magnusun (2007) 
• 500 mg/kg of [35S]MSM (identical to MSM, except for the 

addition of a sulphur-35 radiolabel tag) was administered 
to 8 male Sprague-Dawley rats. 

• Significant levels of MSM were detected in brain (similar 
to those found in liver, indicating that MSM readily crosses 
the blood brain barrier). 
• N = 8 (tests only done on 6 – 3 rats from blood group & 3 from 

urine/feces group) 
• The dose represented 3 times the maximum reported dose in 

humans of 182 mg/kg (14) and approximately 5 times the dose of 
6000 mg/day used in adults in a recent clinical study (2). 

 



FDA briefing information 
• Magnusun (2007) 



Magnusun (2007) 

• It should be noted that in the present study, elimination of total 35S was 
measured and not the elimination of MSM. The 35S half-life in blood of 
approximately 12 h from MSM indicates that approximately 75% of the 
radioactivity from MSM is cleared in 24 h, and almost complete 
elimination of radiolabel is expected by 60 h (5 half-lives). The results of 
the present study indicate that no radioactivity was detected in tissues at 
120 h and support the rapid elimination kinetics of MSM. The fact that 
the administered radioactivity may remain in the animal body for 
longer periods does not mean it is present as MSM. There are many 
opportunities for sulfur to incorporate into biological molecules, especially 
when the animal feed has low sulfur content. Studies have 
demonstrated that sulfur from MSM can be incorporated into tissue 
proteins (9, 17). 



Magnusun (2007); Richmond (1986) – 
Radiolabeling 

 



FDA briefing information 
• Conclusions: Pharmacology studies have shown that 

significant levels of MSM are present in the brain following 
oral administration in humans and rats. The clinical 
significance of MSM crossing the blood brain barrier is 
uncertain as there are limited toxicology data in the 
published literature and very little detail regarding the 
histopathological evaluations of brain tissue. 
• Humans: Lin (2001) – 4 patients  

• (3 of whom were only examined once) 
• Retrospective review of charts, perform MRS 
• “No adverse clinical or neurochemical effects  
 were observed.” 

 
• Rats: Magnusun (2007) discussed previously 

 



FDA briefing information 
• From the nonclinical perspective, there do not appear to 

be any data suggesting adverse effects; however, the 
data for oral toxicity is limited, and there are no data for 
the other routes of administration.  



FDA briefing information 
d. The availability of alternative approved therapies that may be as safe 
or safer 
• Approved therapies for osteoarthritis and joint pain include the 

following drugs and drug classes: acetaminophen, non-steroidal 
anti-inflammatory drugs (NSAIDs), duloxetine, opioids and 
opioid combination products. All of these therapies carry risks 
(GI, cardiovascular, renal, and hepatic toxicities, abuse and 
addiction), especially with longterm administration. The safety 
profile of MSM reported in the literature is poorly characterized and 
includes minor symptoms, but more notably, both the literature and 
the FAERS search suggest that there may be an interaction with 
warfarin and risk for bleeding, even with relatively short-term 
exposure, as well as a risk for hypertension (literature only). This is 
important because the treatment of osteoarthritis can be chronic and 
there are no safety data to indicate whether risk increases over time. 
The lack of long-term safety data for MSM makes it difficult to reliably 
compare the safety of MSM relative to approved therapies. 



FDA proposed criteria to evaluate the 
nominated substances 
• (1) The physical and chemical characterization of the substance; 
• (2) Any safety issues raised by the use of the substance in 

compounded drug products; 
• (3) Historical use of the substance in compounded drug products, 

including information about the medical condition(s) the substance 
has been used to treat and any references in peer-reviewed medical 
literature; and 

• (4) The available evidence of effectiveness or lack of effectiveness of 
a drug product compounded with the substance, if any such evidence 
exists. 
 

• No single one of these criteria is dispositive. Rather, the agency is 
considering each criterion in the context of the others and balancing 
them, on a substance-by-substance basis, in deciding whether a 
particular substance is appropriate for inclusion on the list. 



Safety concerns 
• FDA bibliography includes publications from 35 years ago 

 



 



Centers for Disease Control and 
Prevention – 2015 September 

 



NSAIDs in OA 
Hauser RA. The Acceleration of Articular Cartilage Degeneration in 
Osteoarthritis by Nonsteroidal Anti-inflammatory Drugs. J Prolotherapy. 
2010 Feb(2),1:305-22 

 
• “In OA, there is a disruption of the homeostatic state and the catabolic 

processes of chondrocytes.  It is clear from the scientific literature that 
NSAIDs from in vitro and in vivo studies in both animals and humans 
have a significantly negative effect on cartilage matrix which causes 
an acceleration of the deterioration of articular cartilage in 
osteoarthritic joints.  The preponderance of evidence shows that 
NSAIDs have no beneficial effect on articular cartilage in OA and 
accelerate the very disease for which they are most often used and 
prescribed.  Some of the effects of NSAIDs on the articular cartilage 
in OA include inhibition of chondrocyte proliferation, synthesis of 
cellular matrix components, glycosaminoglycan synthesis, collagen 
synthesis and proteoglycan synthesis.  The net effect of all or some of 
the above is an acceleration of articular cartilage breakdown.” 

 



NSAIDs, Acetaminophen, and ESRD 
Perneger et al. Risk of Kidney Failure Associated with the 
Use of Acetaminophen, Aspirin, and Nonsteroidal 
Antiinflammatory Drugs. New Eng J Med. 25(331):1675-9. 
1994 
• Results 

• 716 patients, 361 control subjects 
• Approximately 8-10% of the overall incidence of ESRD was 

attributable to acetaminophen use 
• Heavy users of acetaminophen (>365 pills per year) had an 

increased risk of ESRD 
• A cumulative dose of 5000 or more pills containing NSAIDs was 

also associated with an increased odds of ESRD (OR 8.8), but the 
use of aspirin was not. 



FDA briefing information - Conclusions 
• Usha et. al. (Usha et al., 2004) found that patients with knee OA 

treated with 500 mg MSM three times daily for 12 weeks showed a 
33% pain reduction on the visual analogue scale (VAS). Kim et. al. 
(Kim et al., 2006) found that knee OA patients treated with MSM 3 g 
twice daily for 12 weeks showed a 25% reduction in WOMAC pain 
score. Debbi et. al., (Debbi et al., 2011) in a study of patients with 
knee OA dosed with MSM 1.125 grams three times daily vs. placebo 
for 12 weeks showed a mean pain decrease of 21% on the WOMAC 
that did not reach statistical significance and a decrease of 5.5% of 
the VAS pain scale that was statistically significant. There were trends 
in all studies in favor of MSM in physical function.  

• Based on the minimal evidence of efficacy, the possibility of a 
potentially serious interaction with anticoagulants and risk of 
bleeding, and the availability of approved alternatives, MSM 
should not be included on the list of bulk drug substances that can be 
used to compound drug products in accordance with section 503A of 
the FD&C Act. 



MSM in Compounding 
• MSM is not intended to be monotherapy for the long-term 

management of OA.  It is adjunctive, and screening 
patients for drug-drug and drug-nutrient interactions is the 
standard of care. 
• The ability to appropriately screen patients is enhanced when a 

valid prescription is presented and filled 

 
• Typical combination therapies include: glucosamine, 

chondroitin, NSAID 
 
 





 



MSM – USP monographs 
• Methylsulfonylmethane USP 

• USP 38 

 
• Methylsulfonylmethane Tablets USP 

• USP 38 



THANK YOU 
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FDA briefing information 
Cancer Analysis – Rat Data 
• Cardiac and/or respiratory changes seen with: 

• IV doses of 250, 500, 1000, 2000 mg/kg in mice 
• Time-dependent decrease in MAP only (no other parameters changed) 

• PO doses of 500, 1000, 2000 mg/kg 
• Decreased respiratory frequency 

• Ockuly (2012): However, IP doses up to 1000 mg/kg/day x 
14 days had no apparent detrimental neurological effects 

• Minor (2010): Reduced median survival & max lifespan 
• PO 0.4% diet (0.2 g/kg) 
• However, 0.04% group showed no observable cardiomyopathic 

changes by histopathology 



FDA briefing information 
Cancer Analysis – Human Data 
• Singh (2005): PO 200, 250, 300 mg/kg 

• 300 mg/kg led to hypoglycemia, no other serious adverse effects 
noted 

• Dwarakanath (2009): IV 50-200 mg/kg 
• For clinical efficacy as monotherapy, high doses & long duration of 

therapy are required.  This leads to unacceptable toxicity. 

• Raez (2012): pharmacokinetics are linear with dose and 
did not lead to accumulation. 



FDA briefing information 
Cancer Analysis 
• “2-Deoxy-D-glucose is a physicochemically well-

characterized substance of small molecular weight.” 
• “Use of 2-deoxy-D-glucose for the treatment of cancer, 

based on two trials, appears to be beyond the reach of 
tolerable dosing in both intravenous and oral dosing 
regimens.  Lower doses are being explored in 
combination treatments with chemotherapy and 
radiotherapy, with toxicity profiles that appear 
manageable.” 
• “2-Deoxy-D-glucose exhibited a synergistic anticancer effect when 

combined with other therapeutic agents or radiotherapy (Zhang D 
et al., 2014).” 



DDG – Cancer Analysis 
• Xi (2014): Based on our current understanding as 

explained above, 2-DG as monotherapy is expected to be 
efficacious only in select tumor types that are sensitive to 
this agent in normoxic conditions.  Thus, retrospectively, 
lack of efficacy in earlier studies is not surprising and 
therefore clinical use of 2-DG was more recently revisited. 
 



FDA briefing information 
HSV Analysis 
• While there are some in vitro data suggesting 2-deoxy-D-

glucose could have antiviral activity, the overall data do 
not demonstrate antiviral activity of 2-deoxy-D-glucose in 
the treatment of experimental cutaneous or genital 
infections due to HSV in animal models. Direct antiviral 
activity has not been conclusively demonstrated due to 
methodologic flaws with the studies such as lack of 
evaluation for cytotoxicity. 
 



Blough 1979 
• Throughout therapy all patients were interviewed 

subjectively twice weekly , and evaluated objectively twice 
weekly 

• Evidence for cytotoxic effect was evaluated in all 
patients by routine pap smears.  Hypersensitivity, if 
encountered, was confirmed by physical exam and 
rectified by a change of the vehicle 

• Mixed infections were found: 2 with T vaginalis; 2 with C 
albicans; 1 with HSV and trichomonas and monilial 
infections 

0.19% DDG Placebo 
Pain & Dysuria relief Pain & Dysuria relief 
12-72 hrs 192-240 hrs (8-10 days) 



FDA-suggested alternatives to DDG 

Oral HSV 

• Penciclovir cream 1% 
• Acyclovir cream 5% 
• Famcyclovir, 1500 mg single 

oral dose 
• Valacyclovir, 2g twice daily 

for one day 
• Acyclovir/hydrocortisone 

cream 
• Acyclovir buccal tablets, 

single dose 
• Docosanol cream 10% 

Genital HSV 

• Acyclovir ointment 
• Acyclovir oral formulations 
• Famciclovir oral 

formulations 
• Valacyclovir oral 

formulations 



Docosanol 
• Docosanol is not directly virucidal. It appears to interfere 

with one or more of the common pathways for viral entry 
into the target cell and subsequent migration to the cell 
nucleus. 
 

Source:  Clinical Pharmacology Database, Elsevier Gold Standard, Copyright 2015 



Acyclovir & Valacyclovir 
• Mechanism Of Action (valacyclovir is rapidly converted to 

acyclovir): 
• selectively binds the thymidine kinase (TK) enzyme to inhibit viral DNA 

synthesis. The viral TK enzyme converts acyclovir into acyclovir 
monophosphate (a nucleotide analogue), which is further converted 
into acyclovir diphosphate and then acyclovir triphosphate.  
• Acyclovir triphosphate competitively inhibits and inactivates viral DNA 

polymerase.  
• It is also incorporated into and terminates the viral DNA chain.  

• Acyclovir is effective only against actively replicating viruses; therefore, 
it does not eliminate the latent herpes virus genome.  

• Viral resistance can result from qualitative and quantitative changes 
in the viral TK enzyme and/or viral DNA polymerase. HSV isolates with 
reduced acyclovir susceptibility have been recovered from 
immunocompromised patients, and immunocompetent patients with 
genital herpes. Viral resistance should be considered in patients who 
show poor clinical response during therapy. Repeated systemic 
treatment may lead to the development of viral resistance in 
immunosuppressed patients 

Source:  Clinical Pharmacology Database, Elsevier Gold Standard, Copyright 2015 



Penciclovir & Famciclovir 
• Penciclovir is the active antiviral compound produced by 

biotransformation of famciclovir. 
• Resistance of HSV and VZV to penciclovir can result from 

mutations in the viral TK and DNA polymerase genes. 
Mutations in the viral TK may lead to the complete loss 
of viral TK activity, reduced levels of TK activity, or 
alterations in the ability of viral TK to phosphorylate 
thymidine. The most common type of resistance is the 
loss of viral TK activity (TK negative isolates). 

Source:  Clinical Pharmacology Database, Elsevier Gold Standard, Copyright 2015 



DDG Antiviral Mechanism 
• “The multiplication of a number of enveloped RNA and DNA 

viruses is inhibited by 2-deoxy-D-glucose through an effect on 
the incorporation of sugars into viral glycoproteins (Kilbourne, 
1959; Kaluza et al, 1972, 1973; Gandhi et al, 1972; 
Scholtissek, 1975; Courtney et al, 1973; Stohrer and Hunter, 
1979).” 

• “The compound exhibits antiviral activity against those 
enveloped viruses that require intact glycoproteins for viral 
assembly or for some critical replicative function.” 

 
Spivack et al. A study on the Antiviral Mechanism of Action of 2-
Deoxy-D-Glucose: Normally Glycosylated Proteins Are Not 
Strictly Required For Herpes Simplex Virus Attachment But 
Increase Viral Penetration and Infectivity. Virology. 1982 
July;123:123-38. 



DDG Antiviral Mechanism – Spivack 1982 



DDG in Compounding 
• 0.19 – 2% in topical applications to herpetic & shingles 

lesions on skin 
• Only use higher concentrations in non-penetrating delivery vehicles 

• 0.1-0.25% for mouth rinses 
 

• Combined with acyclovir 2-5% 
• Optimize delivery vehicle 

 
• Assuming patient uses 10ml of 0.25% (2.5mg/ml) oral 

rinse, they are exposed to 25mg DDG 
• Lowest human PO dose published was 200 mg/kg, producing 

hypoglycemia 



DDG in Compounding 
• DDG is soluble in water 
• When using a vehicle that forms a barrier on the skin such 

as lanolin or petrolatum, the active ingredient will not 
penetrate the virus within the dermis 

• Hydroalcoholic gels may not be ideal for non-lipophilic 
molecules 
• Minimal disruption of the lipid bilayer via alcohol, which is volatile 

so will leave the surface rapidly 

 
• Choosing appropriate vehicle 

• Oil-in-water emulsion containing penetration enhancers 
• PLO, Lipoderm® 



THANK YOU 
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Background 
• Domperidone: 

• A peripherally acting dopamine2-receptor antagonist, usually 
prescribed for gastroparesis 
• Inhibits the inhibitory effects of dopamine on the upper GI system 
• Differs from cisapride, which increased postganglionic acetylcholine in 

the enteric nervous system 
• Also inhibits dopamine in CTZ 

 
• Does not readily cross the BBB like metoclopramide 

• Reduced incidence of extrapyramidal side effects with domperidone.   



Background (cont.) 
• Domperidone is commercially available in 112 countries 

around the world 
• Mostly under the trade name: Motilium (Janssen) 
• Many other commercial names 
• Marketed worldwide since 1978 

• Oral tablet, Oral suspension and Suppository 
• 37 years of history – well known API 



The American College of Gastroenterology 
 

Camilleri M, Parkman HP, Shafi MA, Abell TL, Gerson L. Clinical guideline: management 
of gastroparesis. Am J Gastroenterol. 2013;108(1):18-37; quiz 38. 
doi:10.1038/ajg.2012.373. 



Safety 
• Non-Clinical Cardiac Studies 

• From FDA Briefing document: 
 

Typical steady state free drug plasma concentrations are reported to be between 3nM and 19nM  
(Hondegehm, 2011 and 2013)…much higher concentrations used in these animal models. 



Safety (cont.) 
• Commentary in Sugiyama (Br J Pharmacol. 2008 Aug; 154(7): 

1528–1537). 
• Discussion on “predictive” animal models - in this case, perfused 

rabbit models and isolated arterially perfused left ventricular wedge 
models 

 



Ventricular Arrhythmia, and Sudden 
Cardiac Death 

• This has been the most publicized concern 
• Recent studies to look at 

• Epidemiologic studies 
• Case Control and Nested Case Control 

• Europe and UK have revised guidelines of use as a result 
of these studies 

 
 



Safety – In Perspective 

Source: Clinical Pharmacology  

Copyright © 2015  Elsevier / Gold Standard.  



Safety – In Perspective 

Source: Clinical Pharmacology Copyright © 2015  Elsevier / Gold Standard 



2012 Acta Pædiatrica 2012 101, pp. 494–496 





Domperidone and VA or SCD 

12 

van Noord C, Dieleman JP, van Herpen G, Verhamme K, Sturkenboom MC. Domperidone and ventricular 
arrhythmia or sudden cardiac death: a population-based case-control study in the Netherlands. Drug Saf. 
2010;33(11):1003-14.  



Highlights of van Noord Study 
• 1366 patients in database identified with SCD or SVA. 

• 14114 controls 
• 95% had SCD (1304) 
• 5% had SVA (62) 

• None of users of domperidone had SVA 
• 92% of patients with SCD did not use domperidone 
• 7% (94) of SCD pts were past users 
• 0.8% (10) of SCD pts were current users 
• Researchers determined no statistically significant risk 

with past users 
• But increased risk with current users on more than 30mg 

• However n = Too small to make broad based conclusions 



Results: sudden cardiac death 

van Noord C, Dieleman JP, van Herpen G, Verhamme K, Sturkenboom MC. Domperidone and ventricular arrhythmia or sudden cardiac death: a population-based case-control study in the 
Netherlands. Drug Saf. 2010;33(11):1003-14.  

14 



Results: non-fatal ventricular arrythmia 

van Noord C, Dieleman JP, van Herpen G, Verhamme K, Sturkenboom MC. Domperidone and ventricular arrhythmia or sudden cardiac death: a population-based case-control study in the 
Netherlands. Drug Saf. 2010;33(11):1003-14.. 

15 



Limitations of van Noord Study 
• Significant differences in baseline characteristics 

• Limits external validity and ability to extrapolate to broader population 

• Mean age: 72.5 years 
• High frequency of cardiovascular co-morbidities at baseline 
• Results cannot be extrapolated to all age groups and all 

users 
• Study participants were older at baseline (65 and older) with multiple 

cardiovascular associated co-morbidities.  

• No associations can be made between domperidone use 
and the risk of non-fatal VA based on the results of this 
study. 

van Noord C, Dieleman JP, van Herpen G, Verhamme K, Sturkenboom MC. Domperidone and ventricular arrhythmia or sudden cardiac death: a population-based case-control study in the 
Netherlands. Drug Saf. 2010;33(11):1003-14.  

16 



Combined risk of SVA/SCD in cohort of users 
of domperidone 

Johannes CB, Varas-Lorenzo C, McQuay LJ, Midkiff KD, Fife D. Risk of serious ventricular arrhythmia and sudden cardiac death in a 
cohort of users of domperidone: a nested case-control study. Pharmacoepidemiol Drug Saf. 2010;19(9):881-8. 

17 



Highlights of Johannes Study  
• Evaluated combined risks of SVA and SCD in past and 

current users of domperidone 
• Looked at current, past, and non-users who died had SVA 

or from combined SVA/SCD as a combined outcome. 
• Excluded:  those with cancer, deaths of hospital in-patient, death 

from non-cardiac causes 

• Confounding variables identified by the authors were 
adjusted for 

• No significant increase in SVA/SCD in past users 
• In Current users 10% (169) had SVA/SCD 
• No doses mentioned 

 



Numerous morbidities /medications that could influence 



Results of Johannes Study 

Johannes CB, Varas-Lorenzo C, McQuay LJ, Midkiff KD, Fife D. Risk of serious ventricular arrhythmia and sudden cardiac death in a 
cohort of users of domperidone: a nested case-control study. Pharmacoepidemiol Drug Saf. 2010;19(9):881-8.  

20 



Results following adjustments 

21 

Johannes CB, Varas-Lorenzo C, McQuay LJ, Midkiff KD, Fife D. Risk of serious ventricular arrhythmia and 
sudden cardiac death in a cohort of users of domperidone: a nested case-control study. Pharmacoepidemiol 
Drug Saf. 2010;19(9):881-8.  



Limitations of Johannes Study 
• Mean age: 79.4 years 
• The use of SVA/SCD composite endpoint 
• No doses mentioned 
• Nested studies tend to decrease the power of the study, 

increasing chances of Type II errors.  
• Wide range for 95% CI 

Johannes CB, Varas-Lorenzo C, McQuay LJ, Midkiff KD, Fife D. Risk of serious ventricular arrhythmia and sudden 
cardiac death in a cohort of users of domperidone: a nested case-control study. Pharmacoepidemiol Drug Saf. 
2010;19(9):881-8.  

22 



Alternatives to Domperidone 
 
 
 
 
 
 

• Metoclopramide 
• EU Medicines Agency changes guidelines for use of 

metoclopramide 
• Safety concerns over side effects and concerns over efficacy for nausea 

& vomiting 



Alternatives to Domperidone 
(Metoclopramide) 
• EUMA Analysis confirmed well-known risks of 

neurological effects (EPS, tardive dyskinesia) 
• Risks increase with long-term treatment 

• Analysis uncovered “very rare cases of serious effects on 
the heart or circulation” 

• EUMA recommendations 
• Metoclopramide prescribed for short term use (up to 5 days) 
• Not to be used in children below 1 yr of age 

• Only used as 2nd-choice for children 1-18 yrs 
• Maximum recommended doses in adults and children should be 

restricted 
 

Source: https://www.medicines.org.uk/media/3763/annex-1-summary-of-product-characteristics-commission-decision.pdf 



Of the 133 serious events with Domperidone between 1985 & 2014 (4.6/yr): 
• 1 was a death (0.75%) 
• 12 were life threatening (9%) 

• Patients were on several medications that contribute to QTc issues 
• One patient had 29 concomitant medications and a pacemaker 

• 11/12 patients were on at least 6 medications 
• 1/12 was only taking lorazepam and phenobarbital with their 

domperidone. 
 



Of the 122 serious events with Metoclopramide between 1994 and 2014 (5.8/yr) 
• 15 were deaths (12.3%) 
• 7 were life threatening (5.7%) 
  
 



Alternatives to Domperidone 
(Metoclopramide) 
US FDA side effect profile 

 
• agranulocytosis 
• akathisia 
• angioedema 
• AV block 
• bradycardia 
• breast enlargement 
• bronchospasm 
• confusion 
• depression 
• diarrhea 
• dizziness 
• drowsiness 
• dystonic reaction 
• edema 
• fatigue 
• galactorrhea 
• gynecomastia 
• hallucinations 
• headache 
• heart failure 
• hyperprolactinemia 
• hypertension 

• hypotension 
• impotence (erectile dysfunction) 
• infertility 
• insomnia 
• involuntary movements 
• jaundice 
• leukopenia 
• menstrual irregularity 
• nausea 
• neuroleptic malignant syndrome 
• neutropenia 
• pseudoparkinsonism 
• rash (unspecified) 
• restlessness 
• seizures 
• supraventricular tachycardia (SVT) 
• tardive dyskinesia 
• trismus 
• urinary incontinence 
• urinary urgency 
• urticaria 
• withdrawal 

 



Domperidone vs. Metoclopramide 
FDA briefing information 



Domperidone Risk To Infants 
 



Domperidone Risk To Infants 
• RCT, placebo-controlled 
• Domperidone 20mg single dose 

• 0.24 ng/mL 2hrs post dose 
• 1.1 ng/mL 4hrs post dose 

 
Results compared to other studies 
• Metoclopramide 10mg single dose (Lewis 1980) 

• 125.7 ng/mL 2hrs post dose 

 
• Domperidone 10mg Q8H 

• 2.6 ng/mL  
Hofmeyr et al. Domperidone: Secretion in breast milk and effect on puerperal prolactin levels. Br J Obstet Gynaecol. 
1985;92(2):141-4 



Domperidone Risk to Infants 
• Metoclopramide level in breast milk was 500x greater 

than domperidone 
• Metoclopramide crosses BBB more readily than domperidone, 

lipophilic 

 



Domperidone Risk To Infants 
What about the Q8H dosing with higher levels found? 
• 2.6 ng/mL = 6.1nM 

 
• 13 – 17% oral bioavailability (package insert) 

• 0.442 ng/mL (1.037 nM) potential serum levels in infant 



Domperidone Risk To Infants 
FDA Briefing Information: 

 
 
 

 
Compared to metoclopramide? 



2011 statistics  



Motilium package insert (AUS) 



Motilium package insert (AUS) 
 



Conclusions 
• Domperidone is a widely utilized medication 

 
• Vast global availability, 37 years of clinical use 

• 112 countries 
• Experts in gastroenterology have determined a need for this 

medication 
• Has been compounded extensively 
• Fewer CNS side effects versus metoclopramide 
• Millions of doses prepared prior to Drug, Quality and Safety Act 

• There are some safety concerns at higher doses, particularly with 
other medications affecting cardiac rhythm 
• Clinical studies have multiple methodology flaws 

• Conclusions cannot be extrapolated to larger patient population 
• However, body of evidence points to safety 

• No risk found in study on infants 

 



THANK YOU 
Questions? 
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