
S7OCTOBER 2025 

Beyond PPIs: New Options  
for Treating GERD
Colin W. Howden, MD; Carol M. Antequera, DMSc, PA-C

doi:10.12788/fp.0635

•
KEY TAKEAWAYS

•	 �Gastroesophageal reflux disease can be 
classified as nonerosive reflux disease 
(NERD) and erosive esophagitis (EE).

•	 �Both NERD and EE cause significant 
health impacts and reduced quality of life 
and require accurate diagnosis and effec-
tive treatment.

•	 �Proton pump inhibitors (PPIs) have been 
frequently used for treatment of NERD 
and EE. Although they are often effective, 
some patients have inadequate symptom 
relief and—in EE—incomplete healing 
and subsequent relapse.

•	 �Potassium-competitive acid blockers 
(PCABs) such as vonoprazan, currently 
the only approved PCAB in the United 
States, are alternatives to PPIs. They 
produce more effective and long-lasting 
inhibition of gastric acid secretion. 
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INTRODUCTION
Acid-related gastrointestinal disorders encompass a variety of 
diseases affecting the esophagus, stomach, and duodenum. 
Of these, gastroesophageal reflux disease (GERD) is one of the 
most common, with an estimated prevalence of 21% in the 
United States1: approximately 45 million adults have nonero-
sive reflux disease (NERD), and 20 million have erosive esoph-
agitis (EE).2 Although NERD is more common, EE has received 
more attention over the years. EE is estimated to be present in 
25% to 50% of individuals with GERD symptoms.3

The pathophysiology of GERD includes dysfunction of 
the lower esophageal sphincter, impaired esophageal clear-
ance, and changes in esophageal mucosal integrity. EE can 
develop as acidic gastric juice refluxes into the esophagus, 
where it may activate inflammatory responses. Additional 
factors that may be involved in some patients with GERD 
include delayed gastric emptying, decreased or inadequate 
salivary production, and esophageal hypersensitivity.4 It 
can be challenging to establish the diagnosis of GERD accu-
rately. EE and NERD can be classified and distinguished 
only by endoscopy. The management of GERD is based on 
patients’ symptoms and, for EE, on the extent of esophageal 
mucosal involvement seen at endoscopy.

In addition to EE and NERD, another manifestation 
of GERD is Barrett’s esophagus, in which the normal squa-
mous mucosa of areas of the distal esophagus is replaced by 
specialized columnar epithelium (a form of intestinal meta-
plasia).5 Barrett’s esophagus is a complication of chronic EE 
and is a major risk factor for the development of esophageal 
adenocarcinoma.6 

Although many patients with NERD or EE can be man-
aged with existing treatments, gaps in care still exist. Proton 
pump inhibitors (PPIs) are frequently used to treat NERD, 
but up to 40% of patients with NERD continue to be symp-
tomatic even when receiving standard therapy.7  In some 
patients with EE, symptom resolution and complete muco-
sal healing on PPI treatment continue to be inadequate. Up 
to 15% of patients with EE do not achieve complete muco-
sal healing after 8 weeks of standard PPI treatment, and 
approximately 45% exhibit residual symptoms while receiv-
ing standard PPI therapy.8 EE recurrence is almost inevi-
table if PPI treatment is interrupted, making continuous 
maintenance treatment essential for most—if not all.9 Addi-
tional challenges with adequate treatment of NERD and EE 
include suboptimal adherence to treatment regimens and 
inadequate acid suppression.4,9,10 The symptoms of GERD 
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are nonspecific, leading to misdiagnosis in some patients. 
In such patients, symptoms are related to cause(s) other than 
acidic gastroesophageal reflux, highlighting the need for 
accurate diagnosis. “Cycling” of PPIs is a common practice 
but unlikely to lead to improved outcomes for patients whose 
symptoms were refractory to a PPI.4 

PPIs have been the mainstay for the treatment of GERD 
because they inhibit gastric acid secretion.4 However, a new 
class of gastric acid–inhibiting drugs, potassium-competitive 
acid blockers (PCABs), has recently emerged with the poten-
tial to change the treatment landscape of GERD. In November 
2023, the US Food and Drug Administration (FDA) approved 
vonoprazan as the first PCAB in the United States for EE. This 
marked the first innovation in approximately 30 years of drugs 
marketed for EE.11 In July 2024, vonoprazan was subsequently 
also approved for relief of heartburn associated with NERD.12

GERD is one of the most common diseases seen by 
primary care practitioners (PCPs) and gastroenterolo-
gists.4 PCPs should seek to implement evidence-based, 
best-practice approaches as recommended by clinical 
guidelines and recent data, referring patients to a gastroen-
terologist when appropriate. PCABs were not considered 
in the most recent clinical guidelines for the treatment of 
GERD.4,13 However, this simply reflects the fact that there 
was no available evidence from US-based clinical trials at 
the time of guideline generation. Because current guide-
lines do not discuss where PCABs fit in the GERD treat-
ment paradigm, clinicians need additional information to 
understand the clinical profile of PCABs and their appro-
priate place in clinical practice.

CASE STUDY 1
A 32-year-old woman with a history of irritable bowel syndrome  

has been self-treating her presumed GERD symptoms with over-

the-counter (OTC) histamine-2 (H2)–blockers and OTC PPIs with 

only minimal improvement.

Clinical assessment/learning 
The clinician should ask the patient to describe her symptoms in 

detail. The most common symptoms of GERD are heartburn and 

regurgitation. Heartburn is a retrosternal discomfort that is often 

worsened by eating. Regurgitation is the effortless return of gas-

tric contents into the esophagus and, possibly, the throat. Both 

of these symptoms are experienced in the chest. However, many 

patients often perceive other symptoms—such as upper abdom-

inal discomfort—as “heartburn.” Patients with upper abdominal 

discomfort probably have dyspepsia rather than GERD and are 

much less likely to have symptom improvement with an acid-

suppressing medicine. The clinician should also inquire about the 

patient’s treatment history (eg, medications, dosage, frequency, 

and delivery mechanism). 

EVALUATION AND DIAGNOSIS OF GERD
Clinicians sometimes view GERD as synonymous with heart-
burn (as described previously). However, GERD is more than 
one symptom; it is a disease that must be accurately diag-
nosed and effectively managed.14

In GERD, the patient journey usually begins with the 
identification of the typical symptoms of heartburn and 
regurgitation. Since these are common to both EE and 
NERD, the diagnosis of EE can be established only by 
an upper endoscopy that demonstrates mucosal breaks 
(erosions) in the distal esophagus. For patients with typi-
cal GERD symptoms occurring more than twice per week 
and no “alarm” features (such as dysphagia, unexplained 
weight loss, or gastrointestinal bleeding), an 8-week trial 
of empiric PPI therapy is appropriate.4 A diagnostic algo-
rithm for GERD is available in the 2022 American College of 
Gastroenterology (ACG) guideline to assist clinicians with 
diagnosis.4 Patients with chest pain (and in whom heart dis-
ease has been excluded) or alarm symptoms at presenta-
tion, as well as those with multiple risk factors for Barrett’s 
esophagus should receive objective testing for GERD via 
endoscopy and/or reflux monitoring.4 Upper endoscopy is 
the only method for identifying EE or Barrett esophagus.4 
Algorithms for the evaluation and management of GERD in 
primary care have been proposed; an example is shown in 
FIGURE.4

EE is graded using the Los Angeles (LA) classification. 
This has four grades (A-D), with A being the least severe and 
D the most severe.15,16 EE that is LA grade A is not consid-
ered sufficient for a definitive GERD diagnosis because it 
is not reliably differentiated from normal mucosa and can 
occur in healthy individuals without GERD symptoms.17 EE 
that is LA grade B is considered diagnostic of GERD when 
accompanied by typical symptoms and PPI response.4 EE 
that is LA grade C is nearly always diagnostic of GERD, and 
EE that is LA grade D is considered a manifestation of severe 
GERD. Patients with EE that is LA grades C and D should 
undergo endoscopy after PPI treatment to ensure healing 
and to evaluate further for Barrett’s esophagus, because it 
may not be detectable when severe EE is present. Notably, 
if patients undergo endoscopy while taking a PPI, the diag-
nosis of EE may be missed due to mucosal healing from  
PPI therapy.4

Patients with EE who do not achieve complete healing 
with PPI treatment are predisposed to long-term complica-
tions.6 More severe grades of EE (typically LA grades C and 
D) are more difficult to heal even with PPI therapy. Up to 30% 
of patients with EE that is LA grade C or D have incomplete 
healing with a PPI and may be at risk of progression to Bar-
rett’s esophagus.6,18 Even with resolution of esophagitis, many 
patients continue to experience heartburn or regurgitation.19 
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MANAGEMENT OF GERD IN PRIMARY CARE: 
NERD AND EE
Although current guidelines recommend PPI treatment for 
symptomatic relief in NERD, up to 40% of patients with sus-
pected NERD do not respond adequately.7,20 PPIs are also 
recommended for control of symptoms and healing in EE.8 
However, despite recommendations for long-term mainte-
nance in EE, PPIs often do not achieve optimal outcomes.8,9 

Additionally, reports suggest that overall management of EE 
remains suboptimal, often leading to cycling of PPIs, which 
is frequently ineffective and may delay effective treatment; 
there has been a long-standing need for better therapies.6,8,9

In addition to the need for initial healing of esophageal 
erosions, patients with EE almost always require long-term 

maintenance therapy.9 After stop-
ping maintenance treatment, 
up to 90% of patients with EE 
relapse within 6 months—and 
many relapse sooner than that.21,22 

Relapse rates of up to 41% are seen 
in patients with EE of LA grade D 
despite receiving maintenance 
PPI therapy.23 Considering the 
burden of low healing rates, high 
relapse rates, and persistence of 
symptoms, alternative therapies 
are needed. 

The potential role of PCABs  
in GERD management
PCABs are a new class of acid-sup-
pressing agents. Compared to con-
ventional doses of PPIs, they have a 
faster onset of action and produce 
more potent inhibition of gastric 
acid secretion.24,25 PCABs that are 
currently available or in develop-
ment around the world include 
vonoprazan, tegoprazan, fexu-
prazan, keverprazan, revaprazan, 
linaprazan glurate, and zastapra-
zan.26 PCABs have been studied 
for various acid-related disorders 
including NERD and EE.24,26 

Although guideline recom-
mendations for PCABs in the 
United States are limited because 
they were published prior to the 
first US approval of a PCAB, prac-
tical suggestions for real-world 
implementation in clinical prac-

tice may offer additional insights. For example, experts sug-
gest  that PCABs may address unmet needs in patients with 
GERD, such as those who do not adhere to PPI dosing rec-
ommendations with regard to meals, have uncontrolled 
nocturnal symptoms, or experience moderate-to-severe EE.

PCABs: Mechanism of action
The mechanism of action of PCABs differs from that of 
PPIs.26 As with the PPIs, PCABs inhibit the hydrogen potas-
sium (H+/K+) ATPase on the luminal membrane of parietal 
cells. Although they share the same target, PCABs produce 
their effect by a different mechanism. PCABs are absorbed 
systemically and concentrate in parietal cells. They bind ioni-
cally to the potassium channel of H+/K+ ATPase to disrupt 

FIGURE. Example GERD management pathway for primary care.4

Abbreviations: BUN, blood urea nitrogen; CBC, complete blood count; H2RA, histamine 2 receptor agonist; INR, 
international normalized ratio; PRN, as needed. 

Source: Reproduced without modification from Albert Health Services, Digestive Health Strategic Clinical Network; 
https://tbrhsc.net/wp-content/uploads/2023/08/GERD-Primary-Care-Pathway.pdf. Under Creative Commons 
Attribution-NonCommercial-ShareAlike 4.0 International License (https://creativecommons.org/licenses/ 
by-nc-sa/4.0/legalcode).

https://tbrhsc.net/wp-content/uploads/2023/08/GERD-Primary-Care-Pathway.pdf
https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode
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acid secretion. Unlike PPIs, 
PCABs are not pro-drugs and 
do not require acid activation 
or chemical conversion before 
they are active. Also, unlike 
PPIs, they do not require any 
form of enteric coating and do 
not need  to be taken at any 
particular time with respect to 
meals. They act rapidly on the 
proton pump.27 PCABs demon-
strate more rapid and potent 
acid suppression than conventional (approved) doses of PPIs 
and have a longer duration of action.28,29 Additional differ-
ences between PCABs and PPIs are noted in TABLE.26

Vonoprazan efficacy data for treating NERD and EE
The approval of vonoprazan for treatment of heartburn 
associated with NERD is based on results of a phase 3 trial,  
PHALCON-NERD-301.30 This trial included patients with 
NERD who experienced heartburn 4 or more days of the 
week, with most patients having 6 to 7 days of symptoms per 
week. Patients were randomized to vonoprazan 10 mg or pla-
cebo. Patients receiving vonoprazan had significant improve-
ment of heartburn compared with those taking placebo 
through week 4 of the trial. The mean percentage of heart-
burn-free days was 45% for vonoprazan and 28% for placebo 
(P < .001); median percentages of 24-hour heartburn-free 
days were 48% (vonoprazan) and 17% (placebo).30 

A phase 2 study, PHALCON-NERD-201, compared 
vonoprazan and placebo as episodic treatments for heart-
burn. It found significant improvement in heartburn relief 1 
hour after dosing of vonoprazan. Furthermore, vonoprazan 
was associated with relief of significantly more heartburn 
episodes than placebo.31 In an earlier study of 26 patients 
with PPI-resistant NERD, 69.2% reported an improvement in 
symptoms when switching from a PPI to vonoprazan, 23.1% 
reported no change in symptoms, and 7.7% reported an exac-
erbation of symptoms.32 The change to vonoprazan was sig-
nificantly associated with improved self-reported symptoms 
(odds ratio 9.0, P <.001).32 

The phase 3 PHALCON-EE trial assessed EE healing in 
patients across the United States and in 7 European coun-
tries.3 A total of 1024 patients were randomized to vonopra-
zan 20 mg once daily or lansoprazole 30 mg once daily for 
up to 8 weeks. Results demonstrated the noninferiority of 
vonoprazan to lansoprazole for EE healing at week 8 (93% vs 
85%) and higher rates of healing at week 2 (74% vs 68%). For 
healing of EE of LA grades C and D, vonoprazan was supe-
rior to lansoprazole at week 2 (70% vs 53%).3 Furthermore, 
a recent analysis reviewed data from trials on various PPIs, 

H2 blockers, and PCABs, and noted that PCABs provide the 
longest duration of intragastric pH >4, the highest predicted 
healing rates for EE, and the greatest probability of achiev-
ing healing.33

In Asian populations, vonoprazan, tegoprazan, and kev-
erprazan have demonstrated noninferiority to PPIs for treat-
ment of EE in phase 3 trials.34-36 A smaller study has also iden-
tified successful healing with vonoprazan in patients with EE 
refractory to PPIs.37 Higher healing rates with vonoprazan 
than lansoprazole were observed at week 2 (90% vs 79%), 
week 4 (96% vs 91%), and week 8 (99% vs 95%).38 Several 
analyses have shown specific benefits of PCABs compared 
to PPIs for the healing of severe EE in Asian populations. In 
patients with LA grade C or D esophagitis, higher rates of 
mucosal healing with vonoprazan vs PPIs were observed 
(vonoprazan vs lansoprazole, 84.0% vs 80.6% in 1 study; 
98.7% vs 87.5% in another study).35,38

Vonoprazan safety data
Most safety data for PCABs relates to vonoprazan, which has 
demonstrated short- and medium-term safety comparable 
to placebo or PPIs.26 In PHALCON-NERD-301, although 
overall adverse events were somewhat higher in the vono-
prazan groups, the drug was generally well tolerated.30 
Nausea was more common in those receiving vonopra-
zan than those receiving placebo.30 In PHALCON-EE-301, 
rates of adverse events were similar between those receiv-
ing vonoprazan and those receiving lansoprazole.3 A dedi-
cated phase 4 trial (VISION) evaluated the safety profile of 
vonoprazan and lansoprazole over 5 years in 208 Japanese 
patients (139 taking vonoprazan, 69 taking lansoprazole) 
with healed EE.39 After 5 years, significantly more patients 
taking vonoprazan (97.1%) compared with lansoprazole 
(86.5%) had parietal cell hyperplasia and foveolar hyper-
plasia (14.7% vs 1.9%). The clinical significance—if any—of 
these differences is unknown.

Analyses of multiple trials have indicated the safety pro-
file of vonoprazan is consistent and comparable to PPIs for 
treatment-emergent adverse events.40,41 An integrated anal-

TABLE. Comparison of characteristics of PCABs and PPIs.26

Characteristic PCABs PPIs

Prodrug No Yes

Acid stability Yes No

Inhibition and binding Reversible, ionic Irreversible, covalent

Half-life 6-9 hours (vonoprazan) 1 to 2 hours

Significantly affected by 
CYP2C19 polymorphism

No Yes

Optimal administration Independent of meals 30 to 60 minutes prior to 
mealtimes (for most PPIs)

Abbreviations: CYP2C19, cytochrome P450 2C19.
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ysis of 14 clinical trials of vonoprazan in multiple countries 
reported similar rates of adverse events for vonoprazan and 
PPIs. Both vonoprazan and PPIs had higher rates of serious 
adverse events (serious infections, gastrointestinal disorders, 
neoplasms, hepatobiliary disorders, cardiac disorders, and 
others) compared with placebo per 100 person-years (10.39 
for vonoprazan, 10.65 for PPIs, and 1.69 for placebo).41 Addi-
tionally, a meta-analysis comparing vonoprazan to PPIs for 
GERD also found similar safety outcomes, with a nonsignifi-
cant risk ratio for adverse events of 1.08 (95% CI, 0.96-1.22) 
for vonoprazan vs PPIs.40

Incorporating PCABs into clinical practice
Incorporating newer interventions in clinical practice is often 
a slow and challenging process, even when the interven-
tion is evidence based. Slow uptake of novel, effective drugs 
can delay improvements in patient health outcomes and  
healthcare efficiency.42,43

The ACG and American Gastroenterological Associa-
tion (AGA) guidelines on GERD were published before any 
PCABs were approved by the FDA. Both recognized that 
greater acid suppression might be required for patients who 
have inadequate response to PPIs.4,13 With the FDA approval 
of vonoprazan, the data support the potential role of this 
agent in certain patients with GERD44:

•  �NERD: Vonoprazan is approved for the relief of 
heartburn associated with NERD in adults.12 In 
theory, patients with NERD who have partial (but 
incomplete) response to a PPI may benefit from 
switching to a PCAB, although this has not been 
demonstrated in controlled studies. 

•  �EE: Vonoprazan is approved for the healing and 
maintenance of all grades of EE, and relief of 
heartburn associated with EE in adults.11 Patients 
with moderate-to-severe EE may derive particular 
benefit from vonoprazan, as it has higher rates of 
healing and maintenance of severe EE than PPIs.3

In a study evaluating the real-world perspectives of 
physicians and patients regarding EE, medications that 
work quickly were most important to patients. Physicians 
identified that faster healing is important and that bet-
ter initial symptom relief would help improve adherence 
to therapy. Additionally, longer-lasting effects and better 
long-term maintenance for EE were key preferences among 
patients and physicians.8

As with many novel agents, access to and cost of vono-
prazan may be challenging for some patients. Clinicians 
must work with insurance companies by completing prior 
authorizations and other requirements for coverage, as well 
as be aware of additional savings opportunities through 
copay cards that reduce out-of-pocket costs. Engaging 

clinic staff in helping with access issues can expedite the 
removal of barriers to implementing PCAB therapy for eli-
gible patients.

CASE STUDY 2 
A 59-year-old overweight White man with a previous diagnosis of 

EE is currently taking a once-daily PPI with incomplete heartburn 

relief. He undergoes esophagogastroduodenoscopy (EGD) on 

the recommendation of his gastroenterologist. The EGD shows 

that he has EE that is LA grade B and no evidence of Barrett’s 

esophagus. He is switched from a PPI to a PCAB.

Clinical assessment/learning 
There were 2 valid reasons for performing endoscopy in this 

patient. First, he was symptomatic despite taking a PPI once 

daily. Second, he had risk factors for Barrett’s esophagus: male, 

White, and overweight, and he had a history of heartburn. Endos-

copy was appropriate to exclude another cause for his symp-

toms aside from EE and to help to rule out Barrett’s esophagus. 

(He had a previous diagnosis of EE; although we do not know 

the grade. Barrett’s esophagus could have been missed if severe 

EE had been present.) Endoscopy showed mild EE (LA grade B). 

Because this was present despite taking a PPI once daily, switch-

ing to a PCAB was appropriate. Studies have shown superiority 

of PCABs over approved maintenance doses of PPIs in prevent-

ing endoscopic relapse of EE during maintenance treatment.

SUMMARY
Many individuals experience symptoms of GERD. The pre-
sentation of “heartburn” does not necessarily point to the 
diagnosis of GERD, as heartburn may have causes other than 
acidic reflux. Heartburn may, however, be a feature of either 
NERD or EE. Both can have a significant impact on patient 
lives, leading to problems such as loss of productivity and—
in EE—the potential for serious long-term consequences. 
Because we cannot be certain which patients truly have 
GERD as a cause of their symptoms, adequate assessment is 
essential in all patients.

Optimal management of patients with NERD or EE in pri-
mary care is essential for relieving symptoms, improving qual-
ity of life, and reducing the risk of complications. It is impor-
tant to recognize that not all patients with GERD will achieve 
adequate symptom control with PPIs. In such cases, clinicians 
should be aware that a new class of acid-suppressive therapy 
is now available. PCABs, such as vonoprazan, offer a novel 
mechanism of action and may provide an effective alternative 
for patients with suboptimal response to standard PPI ther-
apy. It is important for clinicians to have access to alternatives 
to PPIs for select patients. PCABs such as vonoprazan may fill 
a clinical need for improved outcomes through more effective 
and long-lasting inhibition of gastric acid secretion.  l



S12 OCTOBER 2025

GERD

REFERENCES
	URLs must be entered manually, rather than copied and pasted.
	 1.	� Nirwan JS, Hasan SS, Babar ZUD, Conway BR, Ghori MU. Global prevalence and risk 

factors of gastro-oesophageal reflux disease (GORD): systematic review with meta-
analysis. Sci Rep. 2020;10(1):5814. doi:10.1038/s41598-020-62795-1

	 2.	� Antunes C, Aleem A, Curtis SA. Gastroesophageal reflux disease. In: StatPearls. 
StatPearls Publishing; 2024. Accessed July 29, 2024. http://www.ncbi.nlm.nih.gov/
books/NBK441938/

	 3.	� Laine L, DeVault K, Katz P, et al. Vonoprazan versus lansoprazole for healing and 
maintenance of healing of erosive esophagitis: a randomized trial. Gastroenterology. 
2023;164(1):61-71. doi:10.1053/j.gastro.2022.09.041

	 4.	� Katz PO, Dunbar KB, Schnoll-Sussman FH, Greer KB, Yadlapati R, Spechler SJ. ACG 
clinical guideline for the diagnosis and management of gastroesophageal reflux 
disease. Am J Gastroenterol. 2022;117(1):27-56. doi:10.14309/ajg.0000000000001538

	 5.	� Zhang L, Sun B, Zhou X, et al. Barrett’s esophagus and intestinal metaplasia. Front 
Oncol. 2021;11:630837. doi:10.3389/fonc.2021.630837

	 6.	� Savarino E, de Bortoli N, De Cassan C, et al. The natural history of gastro-esophageal 
reflux disease: a comprehensive review: natural history of GERD. Dis Esophagus. 
2017;30(2):1-9. doi:10.1111/dote.12511

	 7.	� Zhang T, Zhang B, Tian W, et al. Trends in gastroesophageal reflux disease research: 
a bibliometric and visualized study. Front Med. 2022;9:994534. doi:10.3389/
fmed.2022.994534

	 8.	� Vaezi MF, Brunton S, Mark Fendrick A, et al. Patient journey in erosive oesophagitis: 
real-world perspectives from US physicians and patients. BMJ Open Gastroenterol. 
2022;9(1):e000941. doi:10.1136/bmjgast-2022-000941

	 9.	� Dickman R, Maradey-Romero C, Gingold-Belfer R, Fass R. Unmet needs in 
the treatment of gastroesophageal reflux disease. J Neurogastroenterol Motil. 
2015;21(3):309-319. doi:10.5056/jnm15105

	 10.	� Johnson DA, Katz PO, Levine D, et al. Prevention of relapse of healed reflux esophagitis 
is related to the duration of intragastric pH>4. J Clin Gastroenterol. 2010;44(7):475-478. 
doi:10.1097/MCG.0b013e3181dd9c5b

	 11.	� Phathom Pharmaceuticals announces FDA approval of VOQUEZNA® (vonoprazan) 
tablets for the treatment of erosive GERD and relief of heartburn associated with 
erosive GERD in adults. Phathom Pharmaceuticals, Inc. November 1, 2023. Accessed 
July 29, 2024. https://investors.phathompharma.com/news-releases/news-release-
details/phathom-pharmaceuticals-announces-fda-approval-voqueznar

	 12.	� Phathom Pharmaceuticals announces FDA approval of VOQUEZNA® (vonoprazan) 
tablets for the relief of heartburn associated with non-erosive GERD in Adults. 
Phathom Pharmaceuticals, Inc. July 18, 2024. Accessed July 29, 2024. https://
investors.phathompharma.com/news-releases/news-release-details/phathom-
pharmaceuticals-announces-fda-approval-voqueznar-0/

	 13.	� Yadlapati R, Gyawali CP, Pandolfino JE, et al. AGA clinical practice update on the 
personalized approach to the evaluation and management of GERD: expert review. 
Clin Gastroenterol Hepatol. 2022;20(5):984-994.e1. doi:10.1016/j.cgh.2022.01.025

	 14.	� Kahrilas PJ, Keefer L, Yadlapati R, et al. Review article: individualised management of 
reflux‐like symptoms—strategies beyond acid suppression. Aliment Pharmacol Ther. 
2025;61(9):1437-1446. doi:10.1111/apt.70115

	 15.	� Lundell LR, Dent J, Bennett JR, et al. Endoscopic assessment of oesophagitis: clinical 
and functional correlates and further validation of the Los Angeles classification. Gut. 
1999;45(2):172-180. doi:10.1136/gut.45.2.172

	 16.	� Nguyen AD, Spechler SJ, Shuler MN, Souza RF, Dunbar KB. Unique clinical features 
of Los Angeles grade D esophagitis suggest that factors other than gastroesophageal 
reflux contribute to its pathogenesis. J Clin Gastroenterol. 2019;53(1):9-14. doi:10.1097/
MCG.0000000000000870

	 17.	� Gyawali CP, Kahrilas PJ, Savarino E, et al. Modern diagnosis of GERD: the Lyon 
consensus. Gut. 2018;67(7):1351-1362. doi:10.1136/gutjnl-2017-314722

	 18.	� Lightdale CJ, Schmitt C, Hwang C, Hamelin B. A multicenter, randomized, double-
blind, 8-week comparative trial of low-dose esomeprazole (20 mg) and standard-dose 
omeprazole (20 mg) in patients with erosive esophagitis. Dig Dis Sci. 2006;51(5):852-
857. doi:10.1007/s10620-005-9071-3

	 19.	� Fass R. Editorial: Healing erosive esophagitis with a proton pump inhibitor: the more 
the merrier? Am J Gastroenterol. 2012;107(4):531-533. doi:10.1038/ajg.2012.25

	 20.	� Kahrilas PJ, Boeckxstaens G, Smout AJPM. Management of the patient with 
incomplete response to PPI therapy. Best Pract Res Clin Gastroenterol. 2013;27(3):401-
414. doi:10.1016/j.bpg.2013.06.005

	 21.	� Carlsson R, Dent J, Watts R, et al. Gastro-oesophageal reflux disease in primary care: 
an international study of different treatment strategies with omeprazole. International 
GORD Study Group. Eur J Gastroenterol Hepatol. 1998;10(2):119-124

	 22.	� Chiba N, De Gara C, Wilkinson J, Hunt R. Speed of healing and symptom relief in 
grade II to IV gastroesophageal reflux disease: a meta-analysis. Gastroenterology. 
1997;112(6):1798-1810. doi:10.1053/gast.1997.v112.pm9178669

	 23.	� Labenz J, Armstrong D, Lauritsen K, et al. Esomeprazole 20 mg vs. pantoprazole 20 mg 
for maintenance therapy of healed erosive oesophagitis: results from the EXPO study1. 
Aliment Pharmacol Ther. 2005;22(9):803-811. doi:10.1111/j.1365-2036.2005.02643.x

	 24.	� Oshima T, Miwa H. Potent potassium-competitive acid blockers: a new era for the 
treatment of acid-related diseases. J Neurogastroenterol Motil. 2018;24(3):334-344. 
doi:10.5056/jnm18029

	 25.	� Inatomi N, Matsukawa J, Sakurai Y, Otake K. Potassium-competitive acid blockers: 
advanced therapeutic option for acid-related diseases. Pharmacol Ther. 2016;168:12-
22. doi:10.1016/j.pharmthera.2016.08.001

	 26.	� Wong N, Reddy A, Patel A. Potassium-competitive acid blockers: present and potential 
utility in the armamentarium for acid peptic disorders. Gastroenterol Hepatol (NY). 
2022;18(12):693-700.

	 27.	� Antequera CM, Orleck K, Jacob R, Kenneally A, Wright WL. Potassium-competitive 
acid blockers: rethinking acid suppression for gastroesophageal reflux disease and 
Helicobacter pylori. Postgrad Med. 2024;136(2):131-140. doi:10.1080/00325481.2024.2
320081

	 28.	� Laine L, Sharma P, Mulford DJ, et al. Pharmacodynamics and pharmacokinetics of 
the potassium-competitive acid blocker vonoprazan and the proton pump inhibitor 
lansoprazole in US subjects. Am J Gastroenterol. 2022;117(7):1158-1161. doi:10.14309/
ajg.0000000000001735

	 29.	� Abdel‐Aziz Y, Metz DC, Howden CW. Review article: potassium‐competitive acid 
blockers for the treatment of acid‐related disorders. Aliment Pharmacol Ther. 
2021;53(7):794-809. doi:10.1111/apt.16295

	 30.	� Laine L, Spechler S, Yadlapati R, et al. Vonoprazan is efficacious for treatment of 
heartburn in non-erosive reflux disease: a randomized trial. Clin Gastroenterol 
Hepatol. 2024;22(11):2211-2220.e10. doi:10.1016/j.cgh.2024.05.004

	 31.	� Fass R, Vaezi M, Sharma P, et al. Randomised clinical trial: efficacy and safety of 
on-demand vonoprazan versus placebo for non‐erosive reflux disease. Aliment 
Pharmacol Ther. 2023;58(10):1016-1027. doi:10.1111/apt.17728

	 32.	� Niikura R, Yamada A, Hirata Y, et al. Efficacy of vonoprazan for gastroesophageal reflux 
symptoms in patients with proton pump inhibitor-resistant non-erosive reflux disease. 
Intern Med. 2018;57(17):2443-2450. doi:10.2169/internalmedicine.0492-17

	 33.	� Howden CW, Scarpignato C, Leifke E, et al. Mathematical model of the relationship 
between pH holding time and erosive esophagitis healing rates. CPT Pharmacometrics 
Syst Pharmacol. 2025;14(1):28-41. doi:10.1002/psp4.13235

	 34.	� Lee KJ, Son BK, Kim GH, et al. Randomised phase 3 trial: tegoprazan, a novel 
potassium-competitive acid blocker, vs. esomeprazole in patients with erosive 
oesophagitis. Aliment Pharmacol Ther. 2019;49(7):864-872. doi:10.1111/apt.15185

	 35.	� Xiao Y, Zhang S, Dai N, et al. Phase III, randomised, double-blind, multicentre study 
to evaluate the efficacy and safety of vonoprazan compared with lansoprazole in 
Asian patients with erosive oesophagitis. Gut. 2020;69(2):224-230. doi:10.1136/
gutjnl-2019-318365

	 36.	� Chen S, Liu D, Chen H, et al. The efficacy and safety of keverprazan, a novel potassium‐
competitive acid blocker, in treating erosive oesophagitis: a phase III, randomised, 
double‐blind multicentre study. Aliment Pharmacol Ther. 2022;55(12):1524-1533. 
doi:10.1111/apt.16959

	 37.	� Hoshino S, Kawami N, Takenouchi N, et al. Efficacy of vonoprazan for proton 
pump inhibitor-resistant reflux esophagitis. Digestion. 2017;95(2):156-161. 
doi:10.1159/000456072

	 38.	� Ashida K, Sakurai Y, Hori T, et al. Randomised clinical trial: vonoprazan, a novel 
potassium‐competitive acid blocker, vs. lansoprazole for the healing of erosive 
oesophagitis. Aliment Pharmacol Ther. 2016;43(2):240-251. doi:10.1111/apt.13461

	 39.	� Uemura N, Kinoshita Y, Haruma K, et al. Vonoprazan as a long-term maintenance 
treatment for erosive esophagitis: VISION, a 5-year, randomized, open-label study. 
Clin Gastroenterol Hepatol. 2025;23(5):748-757.e5. doi:10.1016/j.cgh.2024.08.004

	 40.	� Cheng Y, Liu J, Tan X, et al. Direct comparison of the efficacy and safety of vonoprazan 
versus proton-pump inhibitors for gastroesophageal reflux disease: a systematic 
review and meta-analysis. Dig Dis Sci. 2021;66(1):19-28. doi:10.1007/s10620-020-
06141-5

	 41.	� Howden CW, Katz P, DeVault KR, et al. Integrated analysis of vonoprazan safety for 
symptomatic gastro‐oesophageal reflux disease or erosive oesophagitis. Aliment 
Pharmacol Ther. 2025;61(5):835-851. doi:10.1111/apt.18458

	 42.	� Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the question: 
understanding time lags in translational research. J R Soc Med. 2011;104(12):510-520. 
doi:10.1258/jrsm.2011.110180

	 43.	� Medlinskiene K, Tomlinson J, Marques I, Richardson S, Stirling K, Petty D. Barriers and 
facilitators to the uptake of new medicines into clinical practice: a systematic review. 
BMC Health Serv Res. 2021;21(1):1198. doi:10.1186/s12913-021-07196-4

	 44.	� Howden CW. The role of P-CABs in GERD. Am J Gastroenterol. 2025;120(5):993-998. 
doi:10.14309/ajg.0000000000003140

http://www.ncbi.nlm.nih.gov/
https://investors.phathompharma.com/news-releases/news-release-
https://investors.phathompharma.com/news-releases/news-release-details/phathom-
https://investors.phathompharma.com/news-releases/news-release-details/phathom-
http://www.ncbi.nlm.nih.gov/books/NBK441938/
https://investors.phathompharma.com/news-releases/news-releasedetails/phantom-pharmaceuticals-announces-fda-approval-voqueznar
https://investors.phathompharma.com/news-releases/news-release-details/phathompharmaceuticals-announces-fda-approval-voqueznar-0/
https://investors.phathompharma.com/news-releases/news-release-details/phathom-pharmaceuticals-announces-fda-approval-voqueznar
https://investors.phathompharma.com/news-releases/news-release-details/phathom-pharmaceuticals-announces-fda-approval-voqueznar
https://investors.phathompharma.com/news-releases/news-release-details/phathom-pharmaceuticals-announces-fda-approval-voqueznar-0/

