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Treatment of H. pylori infection is complicated and often 
unsuccessful. Until recently, there had been few important 
advances in the ability to treat H. pylori infection. The phar-
maceutical industry had not been focusing on this issue—
although that may finally be changing. Most physicians in 
the USA do not have access to reliable antimicrobial sensi-
tivity testing for H. pylori. Therefore, treatment is generally 
empiric—but should be based on some understanding of an 
individual patient’s previous antibiotic exposure and whether 
or not the patient is penicillin-allergic. Nevertheless, infor-
mation about the former may be unavailable—and estimates 
of the latter are often grossly inflated; most patients claiming 
a history of penicillin “allergy” are not truly allergic [1]. 
Therefore, physicians may have to make treatment choices 
based on potentially unreliable information. Some patients 
who may have unknowingly received a macrolide antibiotic 
in the past may be treated with a clarithromycin-containing 
regimen for H. pylori infection; such treatment is likely to 
fail since H. pylori may have become clarithromycin-resist-
ant. Some patients who incorrectly perceive they are “aller-
gic” to penicillin may be inappropriately and unnecessarily 
deprived of amoxicillin as part of their treatment regimen.

The 2017 practice guideline from the American College 
of Gastroenterology (ACG) [2] recommended that treatment 
decisions should reflect any history of exposure to clarithro-
mycin and other macrolides, and the presence or absence of 
true penicillin allergy. Yet, regardless of these considera-
tions, all roads seemed to be leading toward bismuth-based 
quadruple therapy consisting of a PPI, bismuth subsalicylate, 
tetracycline, and metronidazole (see Figure 1 from Ref. [2]). 
In this issue of Digestive Diseases and Sciences, Alsamman 
et al. from Brown University in Rhode Island have reviewed 

the records of 1710 patients treated for H. pylori infection 
between 2015 and 2017; full information was obtainable 
for 1101 [3]. Although this study was not a randomized 
controlled trial, its results represent the most current infor-
mation on how treatments for H. pylori infection may be 
performing in a “real-world” setting—albeit in a single state 
in the USA. They found that 87% of 585 patients receiving 
bismuth-based quadruple therapy for 14 days achieved suc-
cessful eradication of H. pylori infection, the highest erad-
ication rate among the many regimens that their patients 
had received. Other important findings for bismuth-based 
quadruple therapy were that 14-day treatment was superior 
to 10-day treatment and that it was more effective than treat-
ment with a proton pump inhibitor (PPI), clarithromycin, 
and amoxicillin.

Should bismuth-based quadruple therapy be the first-line 
treatment of choice in 2019? Can concerns about antimicro-
bial sensitivity testing and possible penicillin allergy be cir-
cumvented and should clinicians simply take a “shot in the 
dark” with this approach? There is certainly much to com-
mend such a strategy. The effectiveness of the regimen is 
unrelated to the possibility of clarithromycin resistance, and 
concern about possible allergy to penicillin does not apply. 
Furthermore, bismuth is cheap and easy to obtain over-the-
counter and is well tolerated. Nonetheless, the regimen is 
complicated for some patients to follow, and tetracycline 
may be expensive to acquire and its availability is not always 
guaranteed. Intermittent difficulties with obtaining tetracy-
cline have led some to replace it with doxycycline, which 
Alsamman et al. found to be a poor substitute. Although 
only 64 of their patients were treated with doxycycline rather 
than tetracycline, eradication rates were clearly inferior. The 
14-day regimen of standard bismuth-based quadruple ther-
apy including tetracycline was the only one that achieved 
success in close to 90% of patients [3].

Based on the above considerations, bismuth-based 
quadruple therapy is probably the best empiric choice. 
Furthermore, a study from China found that empiric use 
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of a bismuth-based quadruple regimen was as effective as 
targeted therapy based on antimicrobial sensitivity testing 
[4]. Still, can it be further improved given its relative com-
plexity and possible problems with tetracycline cost and 
availability? Physicians should be aware of some develop-
ing approaches to treating this chronic infection that may be 
simpler for patients to take and yet maintain effectiveness 
in practice.

One possibility is dual therapy with a PPI and amoxi-
cillin. Treatment with high-dose PPI and at least 3 gm/d 
of amoxicillin for 14 days produced eradication rates of 
70–89% in patients with at least one prior failed attempt at 
eradication [2]. Advantages of this approach are obvious: 
First, it would simplify treatment; second, since it obviates 
the need for clarithromycin, concerns about possible resist-
ance become invalid; and third, resistance of H. pylori to 
amoxicillin remains extremely uncommon [2, 5]. The 2017 
ACG practice guideline made a conditional recommendation 
for this regimen as a salvage treatment based on evidence 
considered to be of low quality [2]. Nevertheless, given 
concerns about increasing resistance to clarithromycin, this 
may become more frequently used first-line treatment—
especially for patients with a history of macrolide use for an 
unrelated condition.

A second possibility is replacing the PPI with a potas-
sium-competitive acid blocker (P-CAB) in either a dual regi-
men with amoxicillin, or a triple combination with amoxicil-
lin and clarithromycin. Vonoprazan is the P-CAB that has 
been most extensively studied to date. In a systematic review 
and meta-analysis, Jung et al. [6] included 10 trials that had 
compared vonoprazan-based triple therapy with PPI-based 
triple therapy. Pooled eradication rates were 87.9% and 
72.8%, respectively. Rates of adverse events and treatment 
discontinuation were similar between the regimens. Dual 
therapy with vonoprazan and amoxicillin also appears prom-
ising. Furuta et al. [7] reported a 93.8% eradication rate with 
vonoprazan 20 mg bid and amoxicillin 500 mg tid, compared 
with 94.3% with vonoprazan 20 mg bid, clarithromycin 
200 mg bid, and amoxicillin 750 mg bid, with both regimens 
given for 7 days. Further trials of vonoprazan-based dual and 
triple regimens for H. pylori infection are planned for North 
America and Europe.

The third development is of a combination product (RHB-
105; RedHill Biopharma, Raleigh, NC) containing omepra-
zole, rifabutin, and amoxicillin. In the “ERADICATE Hp2” 
trial [8], RHB-105 given for 14 days successfully eradicated 
H. pylori infection in 84% of patients compared with 58% 
of subjects receiving the same doses of omeprazole and 
amoxicillin. If this product is approved by the Food and 
Drug Administration (FDA), the recommended dose would 
be four capsules taken three times daily for 14 days—with 
total daily doses of omeprazole 120 mg, rifabutin 150 mg, 

and amoxicillin 3 gm. This should simplify treatment since 
patients would take 12 capsules of a single combination 
product rather than three or four different medicines in 
different doses. Furthermore, rifabutin resistance is very 
uncommon. In the trials leading to FDA submission, no 
acquired resistance to rifabutin was encountered. The pos-
sible myelotoxicity of rifabutin should not be an issue given 
that the total dose would be 150 mg daily for 14 days.

It is unlikely that determination of the sensitivity and 
resistance profile of H. pylori before initiating treatment 
will become widely available any time soon. Therefore, bis-
muth-based quadruple therapy constitutes a fairly safe bet 
given its proven safety and efficacy. However, the emergence 
of simpler 14-day regimens as outlined above may change 
routine practice. Anything that simplifies the current some-
what cumbersome approach to treating this infection should 
be welcomed—assuming that effectiveness and safety are 
confirmed in randomized controlled trials and appropriate 
post-marketing surveillance.
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