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EXECUTIVE SUMMARY
This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity Voquezna triple pak (vonoprazan; amoxicillin; 
clarithromycin) and Voquezna dual pak (vonoprazan; amoxicillin) is necessary to ensure the benefits 
outweigh its risks.  Phathom Pharmaceuticals, Inc. submitted a New Drug Application (NDA) 215152 for 
vonoprazan; amoxicillin; clarithromycin with the proposed indication for the treatment of Helicobacter 
pylori infection in adults.  Phathom Pharmaceuticals, Inc. also submitted a NDA 215153 for vonoprazan; 
amoxicillin with the proposed indication for the treatment of H. pylori infection in adults.  The serious 
risks associated with vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin include 
hypersensitivity reactions, severe cutaneous adverse reactions, Clostridioides difficile-associated 
diarrhea, rash in patients with mononucleosis, interactions with diagnostic investigations for 
neuroendocrine tumors, and development of drug-resistant bacteria.  The serious risks associated with 
vonoprazan; amoxicillin; clarithromycin due to the clarithromycin component include QT prolongation, 
hepatotoxicity, serious adverse reactions due to concomitant use of clarithromycin with other drugs, 
embryo-fetal toxicity with use of Voquezna triple pak, and exacerbation of myasthenia gravis.  The 
applicant did not submit a proposed REMS but submitted a risk management plan with routine 
pharmacovigilance activities.

DRM and Division of Anti-Infectives (DAI) agree that a REMS is not necessary to ensure the benefits of 
vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin outweigh its risks.  The efficacy of 
vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin was demonstrated in Study HP-301, 
in which vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin was noninferior to 
lansoprazole; amoxicillin; clarithromycin in patients who did not have a clarithromycin or amoxicillin 
resistant strain of H. pylori at baseline.  The serious risks associated with vonoprazan; amoxicillin; 
clarithromycin and vonoprazan; amoxicillin listed above will be communicated in the warnings and 
precautions section of the label.  These adverse reactions are similar to other pharmacotherapeutic 
regimens used for the treatment for H. pylori infection.  The likely prescribers will be primary care 
providers, gastroenterologist, and infectious diseases specialists who should be knowledgeable about 
managing the serious adverse events reported with vonoprazan; amoxicillin; clarithromycin and 
vonoprazan; amoxicillin.

1 Introduction
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity (NME)a Voquezna triple pak (vonoprazan; amoxicillin; clarithromycin) and Voquezna dual pak 
(vonoprazan; amoxicillin) is necessary to ensure the benefits outweigh its risks.  Phathom 
Pharmaceuticals, Inc. submitted NDA 215152 for vonoprazan; amoxicillin; clarithromycin with the 
proposed indication for the treatment of Helicobacter pylori infection in adults.1  Phathom 
Pharmaceuticals, Inc. also submitted a NDA 215153 for vonoprazan; amoxicillin with the proposed 

a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity.
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indication for the treatment of H. pylori infection in adults.1  This application is under review in the 
Division of Anti-Infectives (DAI).  The applicant did not submit a proposed REMS but submitted a risk 
management plan with routine pharmacovigilance activities.

2 Background

2.1 PRODUCT INFORMATION
Voquezna triple pak (vonoprazan; amoxicillin; clarithromycin), a NME 505(b)(2) NDA, is a co-packaged 
combination of a potassium-competitive acid blocker, penicillin antibacterial agent, and macrolide 
antimicrobial agent, proposed for the treatment of H. pylori infection in adults.  Vonoprazan is a NME.  
Amoxicillin was originally approved by the FDA in 1974 and is approved for indications including in 
combination for treatment of H. pylori infection and duodenal ulcer disease.2  Clarithromycin was 
originally approved by the FDA in 1991 and is approved for indications including in combination for 
treatment of H. pylori infection and duodenal ulcer disease.3  Voquezna triple pak is supplied as 
vonoprazan 20 mg tablets, clarithromycin 500 mg tablets, and amoxicillin 500 mg capsules, co-packaged.  
The proposed dosing regimen is vonoprazan 20 mg plus amoxicillin 1000 mg plus clarithromycin 500 mg 
orally twice daily (morning and evening, 12 hours apart) for 14 days.b  

Voquezna dual pak (vonoprazan; amoxicillin), a NME 505(b)(2) NDA, is a co-packaged combination of a 
potassium-competitive acid blocker and penicillin antibacterial agent, proposed for the treatment of H. 
pylori infection in adults.  Voquezna dual pak is supplied as vonoprazan 20 mg tablets and amoxicillin 
500 mg capsules, co-packaged.  The proposed dosing regimen is vonoprazan 20 mg orally twice daily 
(morning and evening) plus amoxicillin 1000 mg orally three times a day (morning, mid-day, and 
evening) for 14 days.b  

Vonoprazan was first approved outside of the United States in Japan in 2014 and is approved in 13 
additional countries.4  Voquezna triple pak and Voquezna dual pak were designated as qualified 
infectious disease product (QIDP) and received fast track designation.

2.2 REGULATORY HISTORY
The following is a summary of the regulatory history for vonoprazan; amoxicillin; clarithromycin NDA 
215152 and vonoprazan; amoxicillin NDA 215153 relevant to this review:  

 01/22/2021: Fast track designation granted.

 05/05/2021: Qualified infectious disease product designation granted.

 09/03/2021: NDA 215152 and NDA 215153 submission for treatment of H. pylori infection in 
adults received.

 01/06/2022: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 

b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.
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there were no safety issues that require a REMS for vonoprazan; amoxicillin; clarithromycin and 
vonoprazan; amoxicillin.

3 Therapeutic Context and Treatment Options

3.1 DESCRIPTION OF THE MEDICAL CONDITION
Helicobacter pylori, a gram-negative bacterium, is a common cause of gastric infection worldwide.5,6,7  A 
systematic review estimated that the prevalence of H. pylori infection for the general population in the 
United States was 35.6%.7,c  Helicobacter pylori infection may be asymptomatic.5  However, H. pylori 
infection may be associated with chronic gastritis, peptic ulcer disease, mucosa-associated lymphoid 
tissue lymphoma, and gastric cancer.6,d

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS
Current guidelines from the American College of Gastroenterology (ACG) for treatment of Helicobacter 
pylori infection list a number of first line treatment strategies for H. pylori, the selection depending on a 
patients’ history of penicillin allergy and previous exposure to macrolides.8  First line treatment 
strategies include clarithromycin triple therapy (proton pump inhibitor, clarithromycin, and amoxicillin 
or metronidazole for 14 days), bismuth quadruple therapy (proton pump inhibitor, bismuth, 
tetracycline, and a nitroimidazole for 10 to 14 days), and concomitant therapy (proton pump inhibitor, 
clarithromycin, amoxicillin, and a nitroimidazole for 10 to 14 days).  The ACG guidelines state that 
clarithromycin triple therapy is a recommended treatment option in regions where H. pylori 
clarithromycin resistance is < 15% and in patients with no previous history of macrolide exposure.  The 
ACG guidelines also state that bismuth quadruple therapy should be strongly considered as the initial 
treatment choice in regions with a high rate of clarithromycin resistance or in patients previously 
treated with macrolides.  Other first line treatment strategies listed in the ACG guidelines include 
sequential therapy (proton pump inhibitor and amoxicillin for 5 to 7 days, followed by a proton pump 
inhibitor, clarithromycin, and a nitroimidazole for 5 to 7 days), hybrid therapy (proton pump inhibitor 
and amoxicillin for 7 days, followed by a proton pump inhibitor, amoxicillin, clarithromycin, and a 
nitroimidazole for 7 days), levofloxacin triple therapy (proton pump inhibitor, levofloxacin, and 
amoxicillin for 10 to 14 days), and fluoroquinolone sequential therapy (proton pump inhibitor and 
amoxicillin for 5 to 7 days, followed by a proton pump inhibitor, fluoroquinolone, and nitroimidazole for 
5 to 7 days).  

Drugs listed in the regimens above that are FDA approved for the treatment of H. pylori infection include 
proton pump inhibitors (omeprazole, lansoprazole, esomeprazole, rabeprazole), clarithromycin, 

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.

d Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug.
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amoxicillin, and Pylera (bismuth subcitrate potassium, metronidazole, tetracycline hydrochloride).9,10  
Lansoprazole, amoxicillin, and clarithromycin and Omeclamox-Pak (omeprazole, clarithromycin, 
amoxicillin) co-packaged have also been approved by the FDA for the treatment of patients with H. 
pylori infection and duodenal ulcer disease to eradicate H. pylori.11,12  The serious risks associated with 
lansoprazole, amoxicillin, and clarithromycin include acute hypersensitivity reactions, use in pregnancy, 
hepatotoxicity, QT prolongation, presence of gastric malignancy, acute interstitial nephritis, cutaneous 
and systemic lupus erythematosus, drug interactions, interactions with investigations for 
neuroendocrine tumors, Clostridium difficile-associated diarrhea, superinfections with fungal or 
bacterial pathogens, and exacerbation of myasthenia gravis.  In addition, the serious risks associated 
with omeprazole, clarithromycin, amoxicillin include embryo-fetal toxicity, severe cutaneous adverse 
reactions, colchicine toxicity with clarithromycin, myasthenia gravis, Clostridioides difficile-associated 
diarrhea, concomitant gastric malignancy, acute tubulointerstitial nephritis, cutaneous and systemic 
lupus, development of bacterial superinfections, mononucleosis and ampicillin, and development of 
drug resistant bacteria.

Pylera (bismuth subcitrate potassium, metronidazole, tetracycline hydrochloride), a 
combination of bismuth subcitrate potassium, a nitroimidazole antimicrobial agent, and a tetracycline 
antimicrobial agent, was approved by the FDA in combination with omeprazole for the treatment of 
patients with H. pylori infection and duodenal ulcer disease (active or history of within the past 5 years) 
to eradicate H. pylori.  The serious risks associated with bismuth subcitrate potassium, metronidazole, 
tetracycline hydrochloride include potential for carcinogenicity, fetal toxicity, maternal toxicity, tooth 
enamel discoloration and hypoplasia, central and peripheral nervous system effects, development of 
potential for microbial overgrowth, photosensitivity, darkening of the tongue and/or black stool, use in 
patients with blood dyscrasias, increased drug plasma concentrations in patients with hepatic 
impairment, laboratory test interactions, development of drug resistant bacteria, cutaneous reactions, 
and drug interactions.  Pylera has a boxed warning for potential for carcinogenicity due to the 
metronidazole component of Pylera.  

None of these drugs described above have a REMS.

4 Benefit Assessment
The pivotal trial Study HP-301 (NCT 04167670) supporting this application for efficacy and safety was a 
Phase 3, randomized, double-blind triple therapy/open-label dual therapy study which evaluated 
vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin in treatment-naive H. pylori positive 
adult patients.1,10  Patients had at least one clinical condition including dyspepsia lasting at least 2 
weeks, functional dyspepsia, recent or new diagnosis of peptic ulcer, peptic ulcer not treated for H. 
pylori infection, or a stable dose of long-term NSAID treatment.  Patients (N=1046) were randomized to 
vonoprazan 20 mg twice daily plus amoxicillin 1000 mg twice daily plus clarithromycin 500 mg twice 
daily (N=262 mITTp population) or vonoprazan 20 mg twice daily plus amoxicillin 1000 mg three times 
daily (N=265 mITTp population) or lansoprazole 30 mg twice daily plus amoxicillin 1000 mg twice daily 
plus clarithromycin 500 mg twice daily (N=255 mITTp population) for 14 consecutive days.  The primary 
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efficacy endpoint was H. pylori eradication rate in subjects who did not have a clarithromycin or 
amoxicillin-resistant strain of H. pylori at baseline 4 weeks after end of treatment.  The success rate for 
the primary efficacy endpoint was 84.7% in the vonoprazan; amoxicillin; clarithromycin group and 78.8% 
in the lansoprazole; amoxicillin; clarithromycin group (treatment difference 5.9%, 95% confidence 
interval -0.8 to 12.6, p<0.0001).  In addition, the success rate for the primary efficacy endpoint was 
78.5% in the vonoprazan; amoxicillin group and 78.8% in the lansoprazole; amoxicillin; clarithromycin 
group (treatment difference -0.3%, 95% confidence interval -7.4 to 6.8, p<0.01).

Secondary endpoints included eradication rate in subjects infected with a clarithromycin resistant strain 
of H. pylori at baseline, 4 weeks after end of treatment and eradication rate in all randomized patients 
with documented H. pylori infection at baseline, 4 weeks after end of treatment.  The eradication rate in 
patients with documented H. pylori infection who had a clarithromycin resistant strain of H. pylori at 
baseline was 65.8% in the vonoprazan; amoxicillin; clarithromycin group and 31.9% in the lansoprazole; 
amoxicillin; clarithromycin group (treatment difference 33.8%, 95% confidence interval 17.7 to 48.1, 
p<0.0001).  In addition, the eradication rate in patients with documented H. pylori infection who had a 
clarithromycin resistant strain of H. pylori at baseline was 69.6% in the vonoprazan; amoxicillin group 
and 31.9% in the lansoprazole; amoxicillin; clarithromycin group (treatment difference 37.7%, 95% 
confidence interval 20.5 to 52.6, p<0.0001).

The eradication rate in all randomized patients with documented H. pylori infection at baseline was 
80.8% in the vonoprazan; amoxicillin; clarithromycin group and 68.5% in the lansoprazole; amoxicillin; 
clarithromycin group (treatment difference 12.3%, 95% confidence interval 5.7 to 18.8, p=0.0003).  In 
addition, the eradication rate in all randomized patients with documented H. pylori infection at baseline 
was 77.2% in the vonoprazan; amoxicillin group and 68.5% in the lansoprazole; amoxicillin; 
clarithromycin group (treatment difference 8.7%, 95% confidence interval 1.9 to 15.4, p=0.01).

The FDA clinical reviewer concluded that vonoprazan; amoxicillin; clarithromycin and vonoprazan; 
amoxicillin were effective for the treatment of H. pylori infection in adults.e  Vonoprazan; amoxicillin; 
clarithromycin and vonoprazan; amoxicillin were noninferior to lansoprazole; amoxicillin; clarithromycin 
in patients who did not have a clarithromycin or amoxicillin resistant strain of H. pylori at baseline.  In 
addition, vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin were superior to 
lansoprazole; amoxicillin; clarithromycin in patients who had a clarithromycin resistant strain of H. pylori 
at baseline.

5 Risk Assessment & Safe-Use Conditions
The safety of vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin was evaluated in a 
Phase 3 clinical trial in treatment-naive H. pylori positive adult patients (Study HP-301, NCT 

e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition.
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04167670).1,10,f  In the safety population, 346 patients received vonoprazan; amoxicillin; clarithromycin, 
348 patients received vonoprazan; amoxicillin, and 345 patients received lansoprazole; amoxicillin; 
clarithromycin.  Discontinuation due to an adverse reaction occurred in 8/346 (2.3%) in the vonoprazan; 
amoxicillin; clarithromycin group, 3/348 (0.9%) in the vonoprazan; amoxicillin group, and 4/345 (1.2%) in 
the lansoprazole; amoxicillin; clarithromycin group.  Common adverse reactions reported with 
vonoprazan; amoxicillin; clarithromycin included dysgeusia, diarrhea, headache, abdominal pain, 
vulvovaginal candidiasis, and hypertension.  Common adverse reactions reported with vonoprazan; 
amoxicillin included diarrhea, abdominal pain, vulvovaginal candidiasis, and nasopharyngitis.  The FDA 
clinical reviewer stated that the adverse reaction profile for vonoprazan-containing products is similar to 
other treatments for H. pylori infection.10

Section 8.2 of the proposed label states that liver injury occurred in offspring from pregnant and 
lactating rats administered oral vonoprazan at AUC exposures approximately equal to and greater than 
the maximum recommended human dose (MRHD).  Increased stomach weights and liver discoloration 
associated with necrosis, hemorrhage, and fibrosis were observed in rat offspring from pregnant and 
lactating dams administered oral vonoprazan.10  Vonoprazan and its metabolites were observed in rat 
milk.  However, there are no data regarding the presence of vonoprazan in human milk, the effects on 
the breastfed infant, or the effects on milk production.  The proposed label states because of the 
potential risk of adverse liver effects shown in animal studies with vonoprazan, a woman should pump 
and discard human milk for the duration of Voquezna therapy, and for 2 days after therapy ends, and 
feed her infant stored human milk (collected prior to therapy) or formula.

The serious risksg associated with vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin 
include hypersensitivity reactions, severe cutaneous adverse reactions, C. difficile-associated diarrhea, 
rash in patients with mononucleosis, interactions with diagnostic investigations for neuroendocrine 
tumors, and development of drug-resistant bacteria.  The serious risks associated with vonoprazan; 
amoxicillin; clarithromycin due to the clarithromycin component include QT prolongation, 
hepatotoxicity, serious adverse reactions due to concomitant use of clarithromycin with other drugs, 
embryo-fetal toxicity with use of Voquezna triple pak, and exacerbation of myasthenia gravis.  These 
serious risks are summarized in the sections below.  These serious risks are also listed in the warnings 

f Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug.

g Any adverse drug experience occurring at any dose that results in any of the following outcomes: Death, a life-
threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a 
persistent or significant disability/incapacity, or a congenital anomaly/birth defect. Important medical events that 
may not result in death, be life-threatening, or require hospitalization may be considered a serious adverse drug 
experience when, based upon appropriate medical judgment, they may jeopardize the patient or subject and may 
require medical or surgical intervention to prevent one of the outcomes listed in this definition.
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and precautions section of the lansoprazole, amoxicillin, clarithromycin label and the respective labels of 
amoxicillin and clarithromycin.2,3,11 

5.1 WARNINGS AND PRECAUTIONS FOR VOQUEZNA TRIPLE PAK AND VOQUEZNA DUAL PAK

Hypersensitivity Reactions

Vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin are contraindicated in patients with 
known hypersensitivity to any components of vonoprazan; amoxicillin; clarithromycin or vonoprazan; 
amoxicillin.  The proposed label states that serious and occasionally fatal hypersensitivity reactions 
(anaphylaxis, anaphylactic shock, rash, erythema multiforme, Henoch-Schonlein purpura) have been 
reported with components of vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin.  The 
proposed label recommends before initiating therapy with vonoprazan; amoxicillin; clarithromycin or 
vonoprazan; amoxicillin careful inquiry should be made regarding previous hypersensitivity reactions to 
penicillins, cephalosporins, macrolide antibacterial drugs or other allergens and to discontinue 
vonoprazan; amoxicillin; clarithromycin or vonoprazan; amoxicillin immediately and institute 
appropriate treatment if hypersensitivity occurs.  If approved, this risk will be communicated in the 
warnings and precautions section of the label.  

Severe Cutaneous Adverse Reactions

The proposed label states that severe cutaneous adverse reactions, including Stevens-Johnson 
syndrome and toxic epidermal necrolysis, have been reported with components of vonoprazan; 
amoxicillin; clarithromycin and vonoprazan; amoxicillin (vonoprazan, amoxicillin, and clarithromycin).  It 
also states that drug reaction with eosinophilia and systemic symptoms (DRESS) and acute generalized 
exanthematous pustulosis have been reported with amoxicillin and clarithromycin.  The proposed label 
recommends to discontinue vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin at the 
first signs or symptoms of severe cutaneous adverse reactions or other signs of hypersensitivity and 
consider further evaluation.  If approved, this risk will be communicated in the warnings and precautions 
section of the label.  

Clostridioides difficile-Associated Diarrhea

Clostridioides difficile-associated diarrhea (CDAD) has been reported with use of acid suppressing 
therapies and nearly all antibacterial agents, including amoxicillin and clarithromycin.  This infection may 
be serious with an increased morbidity and mortality.  The proposed label states CDAD must be 
considered in all patients who present with diarrhea following antibacterial use and a careful medical 
history is necessary since CDAD has been reported to occur over two months after the administration of 
antibacterial agents.  The proposed label recommends if CDAD is confirmed, to discontinue vonoprazan; 
amoxicillin; clarithromycin or vonoprazan; amoxicillin and that appropriate fluid and electrolyte 
management, protein supplementation, antibacterial treatment of C. difficile, and surgical evaluation 
should be instituted as clinically indicated.  If approved, this risk will be communicated in the warnings 
and precautions section of the label.  

Reference ID: 4976088



10

Rash in Patients with Mononucleosis

A high percentage of patients with mononucleosis who receive amoxicillin develop an erythematous 
skin rash.  The proposed label recommends to avoid use of vonoprazan; amoxicillin; clarithromycin and 
vonoprazan; amoxicillin in patients with mononucleosis.  If approved, this risk will be communicated in 
the warnings and precautions section of the label.  

Interactions with Diagnostic Investigations for Neuroendocrine Tumors

Serum chromogranin A (CgA) levels increase secondary to drug-induced decreases in gastric acidity and 
the increased CgA level may cause false positive results in diagnostic investigations for neuroendocrine 
tumors.  The proposed label recommends to assess CgA levels at least 14 days after vonoprazan; 
amoxicillin; clarithromycin and vonoprazan; amoxicillin treatment and to consider repeating the test if 
initial CgA levels are high.  If approved, this risk will be communicated in the warnings and precautions 
section of the label.  

Development of Drug-Resistant Bacteria

As with other antibacterial agents, using vonoprazan; amoxicillin; clarithromycin and vonoprazan; 
amoxicillin in the absence of a proven or strongly suspected bacterial infection or prophylactic indication 
may increase the risk of bacterial resistance.  If approved, this risk will be communicated in the warnings 
and precautions section of the label.  

5.2 ADDITIONAL WARNINGS AND PRECAUTIONS FOR VOQUEZNA TRIPLE PAK DUE TO THE 
CLARITHROMYCIN COMPONENT

QT Prolongation

Clarithromycin has been reported to cause QT interval prolongation, arrhythmias, and torsades de 
pointes.  The proposed label recommends to avoid vonoprazan; amoxicillin; clarithromycin in patients 
with known prolongation of QT interval and ventricular cardiac arrhythmia including torsades de 
pointes, patients receiving drugs known to prolong the QT interval (pimozide), and patients with 
ongoing proarrhythmic conditions such as uncorrected hypokalemia or hypomagnesemia, clinically 
significant bradycardia and in patients receiving Class IA (quinidine, procainamide, disopyramide) or 
Class III (dofetilide, amiodarone, sotalol) antiarrhythmic agents.  If approved, this risk will be 
communicated in the warnings and precautions section of the label.  

Hepatotoxicity

Clarithromycin has been reported to cause hepatic dysfunction, including increased liver enzymes, and  
hepatocellular and/or cholestatic hepatitis, with or without jaundice.  The hepatic dysfunction may be 
severe and is usually reversible, but hepatic failure with fatal outcome has been reported.  Vonoprazan; 
amoxicillin; clarithromycin is contraindicated in patients with a history of cholestatic jaundice or hepatic 
dysfunction associated with prior use of clarithromycin.  The proposed label recommends to discontinue 
vonoprazan; amoxicillin; clarithromycin immediately if signs and symptoms of hepatitis occur.  If 
approved, this risk will be communicated in the warnings and precautions section of the label.  
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Serious Adverse Reactions Due to Concomitant Use of Clarithromycin with Other Drugs

Serious adverse reactions have been reported in patients taking clarithromycin concomitantly with 
CYP3A4 substrates.  Vonoprazan; amoxicillin; clarithromycin due to the clarithromycin component is 
contraindicated with pimozide, lipid-lowering agents (lomitapide, simvastatin, lovastatin), ergot 
alkaloids (ergotamine or dihydroergotamine), and colchicine in patients with renal or hepatic 
impairment.  Section 5.2 of the draft labeling also describes drug interactions with clarithromycin and 
colchicine in patients with normal renal and hepatic function, atorvastatin or pravastatin, hypoglycemic 
agents (nateglinide, pioglitazone, repaglinide, rosiglitazone)/insulin, quetiapine, warfarin, 
benzodiazepines (triazolam, midazolam), disopyramide, and calcium channel blockers (verapamil, 
amlodipine, diltiazem, nifedipine).  In addition, Section 5.2 and Section 7 of the draft labeling contains 
recommendations for management of these drug interactions.  If approved, this risk will be 
communicated in the contraindications section, warnings and precautions section, and drug interaction 
section of the label.  

Embryo-Fetal Toxicity with Use of Voquezna Triple Pak

Clarithromycin may cause embryo-fetal toxicity based on animal studies and human observational 
studies in pregnant women.  Clarithromycin has been reported to cause adverse effects on pregnancy 
outcome and/or embryo fetal development in pregnant animals.  Malformations in rats (cardiovascular 
anomalies) and mice (cleft palate) were reported with clarithromycin, at clinically relevant doses, in 
animal reproduction studies.  Fetal effects in mice, rats, and monkeys (reduced fetal survival, body 
weight, body weight gain) and implantation losses in rabbits were also reported and generally 
considered to be secondary to maternal toxicity.  

Clarithromycin has also been reported to cause adverse effects on pregnancy outcomes, including an 
increased risk of miscarriage and in some studies an increased incidence of fetal malformations, in 
observational studies in pregnant women.  A Division of Pediatric and Maternal Health (DPMH) consult 
noted that the approved labeling for Biaxin (clarithromycin) from 2019 has a warnings and precautions 
for embryo-fetal toxicity based on animal findings, but no human data section.13  The DPMH reviewer 
stated that there was sufficient evidence in the published literature of an increase in the rate of 

/miscarriage (SAB) and recommend to include this risk in labeling.  The proposed 
label states that vonoprazan; amoxicillin; clarithromycin is not recommended for use in pregnant 
women except in clinical circumstances where no alternative therapy is appropriate and if vonoprazan; 
amoxicillin; clarithromycin is used during pregnancy, or if pregnancy occurs while the patient is taking 
this drug, advise the patient of the potential risk to the fetus.  If approved, this risk will be 
communicated in the warnings and precautions section of the label.

Exacerbation of Myasthenia Gravis

Exacerbation of symptoms of myasthenia gravis and new onset of symptoms of myasthenic syndrome 
has been reported in patients who received clarithromycin.  The proposed label states to monitor 
patients for symptoms.  If approved, this risk will be communicated in the warnings and precautions 
section of the label.
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6 Expected Postmarket Use
If approved, vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin will primarily be used 
in both inpatient and outpatient settings.  The likely prescribers will be primary care providers (such as 
family physicians, internists), gastroenterologist, and infectious diseases specialists.

7 Risk Management Activities Proposed by the Applicant
The Applicant did not propose any risk management activities for vonoprazan; amoxicillin; 
clarithromycin and vonoprazan; amoxicillin beyond routine pharmacovigilance and labeling.

8 Discussion of Need for a REMS
The FDA clinical reviewer recommends approval of vonoprazan; amoxicillin; clarithromycin and 
vonoprazan; amoxicillin on the basis of the efficacy and safety information currently available.  
Vonoprazan; amoxicillin; clarithromycin is a co-packaged combination of a potassium-competitive acid 
blocker, penicillin antibacterial agent, and macrolide antimicrobial agent and vonoprazan; amoxicillin is 
a co-packaged combination of a potassium-competitive acid blocker and penicillin antibacterial agent 
and are additional treatment options for the treatment of H. pylori infection in adults.  The efficacy of 
vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin was demonstrated in Study HP-301, 
in which vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin was noninferior to 
lansoprazole; amoxicillin; clarithromycin in patients who did not have a clarithromycin or amoxicillin 
resistant strain of H. pylori at baseline.  The serious risks associated with vonoprazan; amoxicillin; 
clarithromycin and vonoprazan; amoxicillin of hypersensitivity reactions, severe cutaneous adverse 
reactions, C. difficile-associated diarrhea, rash in patients with mononucleosis, interactions with 
diagnostic investigations for neuroendocrine tumors, and development of drug-resistant bacteria will be 
communicated in the warnings and precautions section of the label.  The serious risks associated with 
vonoprazan; amoxicillin; clarithromycin due to the clarithromycin component of QT prolongation, 
hepatotoxicity, serious adverse reactions due to concomitant use of clarithromycin with other drugs, 
embryo-fetal toxicity with use of Voquezna triple pak, and exacerbation of myasthenia gravis will also be 
communicated in the warnings and precautions section of the label.  The FDA clinical reviewer stated 
that the adverse reaction profile for vonoprazan-containing products is similar to other treatments for 
H. pylori infection.  However, the risk of embryo-fetal toxicity with clarithromycin was updated with a 

 in the proposed label, as there was sufficient evidence in the published literature of 
an increase in the rate of /miscarriage.  A DPMH consult indicated that limited 
information is available with vonoprazan in pregnancy in humans.13  DAI is recommending post-
marketing requirements (PMRs) for a pregnancy exposure registry to monitor pregnancy outcomes in 
women exposed to vonoprazan-containing products and an additional pregnancy study using a different 
design.10  In addition, a PMR for a lactation study is being recommended to assess concentrations of 
vonoprazan in breast milk in lactating women receiving vonoprazan-containing products.
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Helicobacter pylori is a common cause of gastric infection worldwide.  A systematic review estimated 
that the prevalence of H. pylori infection for the general population in the United States was 35.6%.  
Helicobacter pylori infection may be asymptomatic, but may be associated with chronic gastritis, peptic 
ulcer disease, mucosa-associated lymphoid tissue lymphoma, and gastric cancer.  The likely prescribers 
will be primary care providers (such as family physicians, internists), gastroenterologist, and infectious 
diseases specialists who should be knowledgeable about managing the serious adverse events reported 
with vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin, as well as other therapies 
used in the treatment of H. pylori infection in adults.  If approved, based on the efficacy and risks 
associated with vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin for the treatment of 
H. pylori infection in adults, the DRM and DAI agree that a REMS is not necessary to ensure that the 
benefits outweigh the risks.  

9 Conclusion & Recommendations
Based on the clinical review, the benefit-risk profile is favorable therefore, a REMS is not necessary for 
vonoprazan; amoxicillin; clarithromycin and vonoprazan; amoxicillin to ensure the benefits outweigh the 
risks.  At the time of this review, evaluation of safety information and labeling was ongoing.  Please 
notify DRM if new safety information becomes available that changes the benefit-risk profile; this 
recommendation can be reevaluated.  
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