CLINICAS DE
GASTROENTEROLOGIA

- '.) Check for updates
DE MEXICO PERMANYER ’

REVIEW ARTICLE

Pharmacological treatment of functional dyspepsia: from A to Z

Ramdn Carmona-Sanchez'*®, Octavio Gémez-Escudero®®, and Daniel I. Carmona-Guerrero®

Gastroenterology, Private practice, San Luis Potosi, San Luis Potosi; ?Gastroenterology and Gastrointestinal Motility Clinic, “Endoneurogastro’;
Hospital Angeles Puebla, Puebla, Puebla; *Department of Gastroenterology and Gastrointestinal Motility Laboratory, Instituto Nacional de Ciencias
Médicas y Nutricion Salvador Zubirén, Mexico City, Mexico

Abstract

Functional dyspepsia (FD) is a condition characterized by the presence of recurrent upper gastrointestinal tract symptoms
without evident organic cause, which frequently overlaps with other disorders of gut-brain interaction and affects the quality
of life of those who suffer from it. It is a multifactorial and complex disease that has multiple therapeutic targets. Various drugs
can help with symptomatic control and improve quality of life in this disorder, but adequate knowledge is required to optimize
their use. The objective of this article is to present an updated review of the pharmacological treatment of FD. A PubMed
search was conducted from January 2016 to May 2025, and all relevant publications were included, giving preference to con-
sensus statements, guidelines, systematic reviews, and meta-analyses. This was supplemented with relevant articles from the
archives of Revista de Gastroenterologia de México during the same period. We present a critical review of the pharmaco-
logical treatment of FD with emphasis on locally acting drugs, antisecretory agents and acid suppression therapy, prokinetics,
neuromodulators, antibiotics, probiotics, and phytopharmaceuticals. We conclude that FD is one of the most frequent digestive
disorders and consider that this critical and updated review of its pharmacological treatment is applicable to daily practice.
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Tratamiento farmacoldgico de la dispepsia funcional: de la A a la Z

Resumen

La dispepsia funcional (DF) es un padecimiento que se caracteriza por la presencia de sintomas recurrentes del tracto gastroin-
testinal superior sin causa organica evidente, que frecuentemente se sobrepone con otros trastornos de la interaccion intestino-
cerebro y afecta la calidad de vida de quienes la padecen. Es una enfermedad multifactorial y compleja que tiene mdltiples
blancos terapéuticos. Existen diversos farmacos que pueden ayudar al control sintomatico y a mejorar la calidad de vida en este
trastorno, pero se requiere un conocimiento adecuado para optimizar su empleo. El objetivo de este articulo es presentar una
revision actualizada del tratamiento farmacoldgico de la DF. Se realizé una busqueda en PubMed de enero de 2016 a mayo de
2025 y se incluyeron todas las publicaciones relevantes, dando preferencia a los consensos, las guias, las revisiones sistema-
ticas y los metaanalisis. Se complementd con los articulos de relevancia de los archivos de Revista de Gastroenterologia de
México en el mismo periodo. Presentamos una revision critica del tratamiento farmacoldgico de la DF con énfasis en los farma-
cos de accidn local, los antisecretores y la terapia contra el acido, los procinéticos, los neuromoduladores, los antibiéticos, los
probidticos y los fitofarmacos. Concluimos que la DF es uno de los padecimientos digestivos mas frecuentes y consideramos
que esta revision critica y actualizada de su tratamiento farmacoldgico es de aplicacion en la practica diaria.
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Introduction

Dyspepsia is a symptom complex that presents with
a wide variety of recurrent symptoms originating in the
gastroduodenal area, caused by different pathophysio-
logical mechanisms that may coexist in the same
patient'. This translates clinically into heterogeneous
groups of subjects who frequently present with other
overlapping disorders of gut-brain interaction, thus
requiring differentiated treatments.

In functional dyspepsia (FD), multiple pathophysio-
logical mechanisms have been identified, including
altered motility, visceral hypersensitivity, and dietary,
genetic, allergic, postinfectious, inflammatory, and psy-
chosocial factors. To date, no universal pathophysio-
logical factor has been established, which explains why
there is no single or uniform treatment'-S.

The objective of treatment in FD is symptomatic con-
trol and achievement of improved quality of life. In the
following sections, we will discuss the different phar-
macological options that may be employed in FD.

Locally acting drugs and histamine H,-
receptor blockers

The evidence supporting the use of antacids, bis-
muth salts, or sucralfate in FD is of low quality; there-
fore, they cannot be recommended in this context®S.
Although antacids and mucosal protective agents are
an economical and widely available option, there is no
current quality evidence in FD to support their use.

A systematic review that evaluated the effect of var-
ious mucosal protective agents and antacids found no
significant difference in favor of the intervention com-
pared with placebo®. A randomized study that included
a small number of patients treated with bismuth or
sucralfate versus placebo for 4 weeks also found no
difference in symptomatic relief between groups’.
Although they are considered safe compounds, they
are known not to be free of adverse effects; excessive
consumption of bismuth can cause toxicity®.

The use of histamine H, receptor antagonists (H,RAs)
in the treatment of dyspepsia has been evaluated in
multiple clinical trials, but recent studies are lacking, as
most research with these products was conducted
before the development of the Rome criteria®.
A meta-analysis that included 12 good-quality studies
demonstrated that H2RAs achieve symptom control in
a greater proportion compared to placebo, with a num-
ber needed to treat (NNT) of 7'°. In recent years, there
has been growing interest in duodenal eosinophilia

related to postprandial distress syndrome (PDS) as a
potential therapeutic target'3. H2RAs stand out in this
regard since, in addition to their known effect on gastric
acid secretion, their antihistaminic effect has the poten-
tial to improve duodenal eosinophilia. At least two stud-
ies using ranitidine in combination with loratadine or
hydroxyzine demonstrated improvement in duodenal
eosinophilia and symptomatic relief'®'4. Despite this
evidence, three aspects must be considered before
prescribing them in FD: 1) their effect on symptom con-
trol is less than that achieved with proton pump inhib-
itors (PPIs); 2) they are associated with the development
of tachyphylaxis, which limits their prolonged use'®; and
3) ranitidine was withdrawn from the market due to the
presence of a potentially carcinogenic metabolite,
although famotidine continues to be marketed in
Mexico.

Proton pump inhibitors

Proton pump inhibitors (PPIs) are one of the most
widely prescribed pharmacological groups worldwide,
and possibly the most commonly used in the manage-
ment of dyspeptic symptoms. Considering that the
organic lesions most frequently detected in patients
with uninvestigated dyspepsia are erosive esophagitis
and peptic ulcer disease (both of which are amenable
to successful treatment with PPIs), and that malignant
lesions are rare'®'8, the empirical use of PPIs has been
suggested in this group of patients, provided they do
not present alarm features'®. However, this recommen-
dation cannot be fully extrapolated to subjects with FD
without first considering various aspects.

A meta-analysis that included seven controlled clini-
cal trials and more than 3,000 patients found that PPIs
were more effective than placebo in reducing symp-
toms in subjects with FD, with an NNT of 142, but the
stratified analysis demonstrated differential efficacy,
being greater in patients with “ulcer-like” and “reflux-
like” dyspepsia than in those with “dysmotility-like” dys-
pepsia (now PDS). Another meta-analysis that included
25 controlled clinical trials and more than 8,000 sub-
jects, which compared the effect of PPIs versus pla-
cebo, H2RAs, or prokinetics for the relief of global
symptoms and quality of life in patients with FD, demon-
strated that PPIs had efficacy similar to low and stan-
dard doses, which were more effective than placebo
(NNT = 11) and whose effectiveness was slightly greater
than or similar to that of H2RAs and slightly greater than
that of prokinetics?!. All evidence suggests that the
response to PPl treatment in FD is heterogeneous and
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there may be subgroups of patients with FD who
experience alterations in acid sensitivity and benefit
directly from PPI therapy??. A specific example is the
patient who presents with overlap of FD and symp-
toms of reflux disease.

Various consensus statements, guidelines, recom-
mendations, and position papers recognize that the use
of PPIs is an effective therapy in FD239111623.24 The
most recent evidence indicates that there are no signifi-
cant differences among the different types of PPIs, in the
use of high or low doses, or in their effectiveness among
FD subgroups®26. The working group that recently
developed the Good Clinical Practice Recommendations
for the Diagnosis and Treatment of Functional Dyspepsia
of the Asociacién Mexicana de Gastroenterologia® sug-
gests providing short-term treatment with low-dose PPIs
in these patients, provided there is periodic review to
avoid the risk of long-term overprescription.

Although they are considered safe drugs, the use of
PPlIs for prolonged periods is not without adverse events;
however, the majority of these adverse events have
been described in association studies and causality has
only been demonstrated in some cases®’. Nevertheless,
all patients chronically treated with PPls should be
reviewed at regular intervals to assess whether there is
truly a need to continue therapy or whether it is possible
to reduce the dose, or even discontinue them com-
pletely, in order to avoid overprescription and potential
risks, and to optimize the cost of therapy?’.

Potassium-competitive acid blockers

Potassium-competitive acid blockers (P-CABs) are
drugs that selectively inhibit the proton pump through
reversible blockade of potassium channels?®. They rep-
resent a new pharmaceutical class and offer advan-
tages over PPIs: they are active drugs (not prodrugs),
therefore they act rapidly from the first dose, raise
intragastric pH above 6 from the first day, and do not
require administration before food intake. Tegoprazan
was the first P-CAB approved and marketed in Mexico,
and currently we also have fexuprazan available?®2°,
Although there are numerous studies on gastroesoph-
ageal reflux disease, Helicobacter pylori eradication,
prophylaxis of gastric lesions, and management of pep-
tic ulcer, the evidence for the use of P-CABs in FD is
very limited®'-34, While P-CABs are a promising option,
current evidence is insufficient to recommend their use
in FD, and it has even been suggested that they may
worsen symptoms such as postprandial fullness and
early satiety by reducing gastric emptying®®.

In one study, a small group of patients with FD was
treated with vonoprazan (20 mg/day) or placebo for
4 weeks, showing a decrease in symptom intensity in
favor of the drug (45% vs. 28%)3'. Another study com-
pared the efficacy of vonoprazan at a dose of 10 mg
daily (n = 48) versus acotiamide at a dose of 100 mg
three times daily (n = 37) for 4 weeks, finding that epi-
gastric pain and postprandial distress scores improved
significantly in both groups, and the improvement score
was similar in both groups®. In an open-label, non-com-
parative study, 173 patients with FD (Rome IV) were
treated with tegoprazan (50 mg/day), achieving satis-
factory symptom relief at 8 and 4 weeks in 86.7% and
74.6%, respectively; improvement was also observed
in quality of life scales, with no serious adverse events
related to the drug¥. In another randomized, dou-
ble-blind, placebo-controlled study, in which gastric
emptying (by scintigraphy) and dyspeptic symptoms
(by structured questionnaires) were measured in a
group of healthy subjects after receiving tegoprazan
(50 mg/day) or placebo (n = 15 per group), no signifi-
cant objective changes were found in gastric emptying
or dyspeptic symptoms®. To our knowledge, there is
no evidence regarding the utility of fexuprazan (avail-
able in Mexico) in FD.

Prokinetics

Alterations in gastric emptying and in fundic receptive
relaxation following food intake are recognized mech-
anisms causing symptoms in FD. For this reason, proki-
netics have been used in this disorder. However, the
relationship between symptom improvement and gas-
trointestinal motor functions is controversial, and their
long-term efficacy is limited by the side effects of some
of them. This group comprises various classes of drugs
that improve gastrointestinal motor function by acting
through different pathways, and includes dopamine-2
receptor antagonists, acetylcholinesterase inhibitors,
motilin agonists, and ghrelin agonists®. Because this is
a heterogeneous group of drugs and the evidence sup-
porting their use is not uniform, the recommendation
for their use in FD is differentiated. We will briefly dis-
cuss the utility of prokinetics as a group, and then the
evidence for each of the different classes in FD.

A systematic review and meta-analysis that evalu-
ated prokinetics as a group and included 29 studies
and more than 10,000 patients demonstrated that these
drugs are significantly more effective than placebo in
reducing FD symptoms, with a therapeutic gain of 14%
over placebo and an NNT of 7%. However, this work
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has been highly questioned due to the heterogeneity
of the included trials and the inherent biases.

Dopamine-2 receptor antagonists (metoclopramide,
domperidone, itopride, levosulpiride, and clebopride)
reduce symptoms in patients with FD by promoting gas-
tric emptying and increasing gastrointestinal motility.

Metoclopramide, the first D, receptor antagonist, is a
5-HT, receptor agonist. Its easy passage through the
blood-brain barrier is associated with possible irreversible
neurological effects, which has generated a warning due
to the induction of extrapyramidal symptoms*®4. Several
trials and a meta-analysis comparing the efficacy of
metoclopramide with placebo or with other pharmacolog-
ical therapies in FD showed significant improvement of
symptoms in favor of the drug, highlighting its limitations
due to potential adverse effects*>-44,

Domperidone, in addition to peripheral prokinetic
properties, has an antiemetic effect. Although few stud-
ies have been published, some indicate a significant
reduction in dyspepsia symptoms with domperidone
compared to placebo, reaching up to 76%, with results
similar to metoclopramide but with fewer side effects,
although its use is only recommended for short-term
treatment*445. A meta-analysis suggested that benefi-
cial effects are achieved at doses of 10-20 mg three
times daily, compared to placebo, in the overall rate of
dyspeptic symptoms“6. The effectiveness of domperi-
done in specific subgroups of FD has not yet been
investigated due to the risk of QT interval prolongation
and the increased risk of ventricular arrhythmia“C.

Itopride is a D, receptor antagonist and cholinesterase
inhibitor that promotes gastric contractility, increases
lower esophageal sphincter pressure, and accelerates
gastric emptying. Four clinical trials reported significant
improvement in FD symptoms after 2 to 8 weeks of
treatment with itopride, whereas two trials demonstrated
no improvement compared to placebo?3%4047, A study
that evaluated the effects of itopride using validated
patient-reported measures demonstrated its efficacy
especially in those patients with overlapping PDS and
epigastric pain syndrome (EPS)*.

Levosulpiride is a dual-action drug, both prokinetic
and neuromodulatory, that acts through dopaminergic
pathways controlling gastrointestinal motility, and its
serotonergic component (5-HT,) may also enhance its
therapeutic efficacy. Several studies have supported
the efficacy of levosulpiride in controlling dyspeptic
symptoms such as epigastric pain or discomfort, nau-
sea, abdominal distension, and aerophagia, as well as
global symptoms, while also demonstrating a favorable
safety profile*®4°. A systematic review reported that the

incidence of adverse events with levosulpiride was
11%, with the majority being mild and rarely resulting
in treatment discontinuation. In a randomized trial, levo-
sulpiride showed similar efficacy to cisapride in reduc-
ing gastric emptying times®.

Clebopride is a non-selective benzamide with high
affinity for D,, D,, and D, receptors, which acts as a
dopamine receptor antagonist. Although it has proven
effective in relieving gastroparesis symptoms, the evi-
dence supporting its effectiveness in FD is limited and
has not been updated with recent studies®'.

Among the acetylcholinesterase inhibitors, only aco-
tiamide has extensive evidence in FD, primarily due to
its effect as a gastric prokinetic agent. Acotiamide
enhances acetylcholine release in the enteric nervous
system through muscarinic receptor antagonism and
acetylcholinesterase inhibition. It has low affinity for
serotonin receptors 5-HT,, 5-HT,, and 5-HT,, and for
D2 receptors, compared to other prokinetic agents®. In
several clinical trials, acotiamide has shown significant
improvement in the sensation of fullness, distension,
and early satiety compared to placebo®-%. However, a
meta-analysis that selected only high-quality studies
including 1,697 patients demonstrated that, although
the improvement in symptoms of FD was greater in
individuals treated with acotiamide than in those who
received placebo, there was no statistically significant
difference (odds ratio [OR]: 1.48; 95% confidence inter-
val 5% CI]: 0.93-2.35)%.

Motilin receptor agonists are drugs that mimic the
action of this neurotransmitter by selectively interacting
with its receptor, increasing lower esophageal sphincter
pressure, stimulating gastric motility, and improving
accommodation. Of this group, only erythromycin, a
macrolide antibiotic, has evidence in FD%. In a con-
trolled clinical trial conducted in patients with FD and
delayed gastric emptying, erythromycin administration
did not significantly improve global symptoms and addi-
tionally carries a significant risk of tachyphylaxis®.

Ghrelin agonists stimulate gastric motor function
through the vagus nerve and have been associated
with motility and appetite regulation. Relamorelin, a
ghrelin agonist, has been mentioned as a promising
drug in dyspepsia, but the evidence for its use in FD is
limited and with contradictory results®®.

Several guidelines recognize that prokinetics are an
effective therapy in FD?391623.24 Some suggest their use
only in patients who remain symptomatic after H. pylori
eradication or following PPI treatment??, while others rec-
ommend them in a targeted manner for the control of
dyspepsia-related symptoms, such as nausea, early
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satiety, and postprandial fullness®'6. Their acceptance
has been influenced by the fact that the evidence sup-
porting their use in FD is heterogeneous and of lower
quality compared to other therapeutic options, and that
not all are available in all countries®®. The working
group that developed the Good Clinical Practice
Recommendations for the Diagnosis and Treatment of
Functional Dyspepsia of the Asociacién Mexicana de
Gastroenterologia 20242 considered them to be a good
therapeutic alternative for FD, especially in our country,
where a wide range of prokinetics is available, with a
good safety profile if patients are appropriately selected
and they are used properly.

5-HT, receptor agonists of serotonin

5-HT, receptor agonists (cisapride, mosapride, pruca-
lopride, tegaserod, velusetrag, and renzapride) release
acetylcholine from the myenteric plexus and stimulate
smooth muscle contraction, thereby accelerating gastric
emptying. The widespread distribution of these serotonin
receptors contributes to their involvement in a large num-
ber of functions that have not yet been fully studied,
including the modulation of visceral pain®'.

Cisapride, one of the first non-selective 5-HT, recep-
tor agonists used in patients with FD and gastroparesis,
demonstrated benefits by accelerating gastric emptying
and improving gastric accommodation in healthy sub-
jects. However, its effects on gastrointestinal symptoms
are controversial, as some studies show no significant
differences due to high placebo responses®?. Cisapride
was withdrawn from the market in the United States
due to its arrhythmogenic potential, related to its affinity
for the human ether-a-go-go-related gene (HERG)
channel®?,

Mosapride is used as a prokinetic agent in Asia, but
a controlled trial in Europe did not demonstrate efficacy
in FD®. In a controlled clinical trial comparing con-
trolled-release mosapride with nortriptyline in patients
with FD for 4 weeks, both drugs showed similar efficacy
in terms of symptom relief, anxiety control, and improve-
ment in quality of life®.

Prucalopride is a potent, highly specific agonist of
5-HT, receptors that has been shown to improve gastric
emptying, as well as small intestinal and colonic transit
in patients with chronic idiopathic constipation. Studies
in healthy volunteers have demonstrated that it can
increase gastric emptying, with symptomatic benefits
after 120 minutes®®, suggesting potential efficacy in
delayed gastric emptying, although large-scale trials
have not been conducted in this disorder.

Tegaserod, a partial agonist of 5-HT, receptors orig-
inally developed for irritable bowel syndrome (IBS) with
predominant constipation and for functional constipa-
tion, demonstrated benefits in the treatment of FD.
A randomized, placebo-controlled study showed a
4.6% improvement in days with symptom relief after
6 weeks of treatment compared to placebo; however,
although these results were statistically significant, the
clinical value is insufficient for its recommendation®”.
Another study in women with FD receiving concomitant
PPI treatment for heartburn did not demonstrate statis-
tically significant benefits®®. Tegaserod was withdrawn
from the market in 2008 due to a presumed increase
in cardiovascular adverse effects, but the Food and
Drug Administration recently approved its reintroduc-
tion for women under 65 years of age with IBS with
predominant constipation.

Velusetrag and renzapride have not yet been evalu-
ated in patients with FD.

A meta-analysis that included 10 randomized, con-
trolled, placebo-comparative clinical trials evaluating
the efficacy of serotonin agonists in the treatment of FD
demonstrated high efficacy of these drugs for symp-
tomatic control compared with placebo®. However, the
selection of studies was highly heterogeneous, includ-
ing drugs from different classes and patients diagnosed
using various criteria, which precludes drawing clear
conclusions. Therefore, the evidence supporting the
use of serotonin 5-HT, receptor agonists in FD is lim-
ited, and in some cases nonexistent, further constrained
by the adverse effects of some of these agents, which
does not allow for recommending their use.

5-HT, , receptor agonists of serotonin

5-HT,, agonists induce gastric relaxation and improve
FD symptoms in patients with impaired accommodation
and hypersensitivity to gastric distension’®. In a con-
trolled clinical trial in which subjects received buspirone
at a dose of 10 mg three times daily for 4 weeks, global
and individual symptoms of early satiety, postprandial
fullness sensation, and upper abdominal distension
improved significantly; however, no improvement was
observed in pain or epigastric burning, suggesting it
could be more useful in the subgroup of patients with
PDS’!. Conversely, another placebo-controlled com-
parative clinical trial using increasing doses of buspi-
rone for 2 months showed no significant difference in
symptomatic relief, anxiety scales, or quality of life com-
pared to placebo, but the number of patients included
was small”. A systematic review and meta-analysis that
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included 10 studies and 283 patients did not demon-
strate that buspirone improved FD symptoms more than
placebo, although the studies were small’s.

Tandospirone demonstrated significant improvement
in a 4-week placebo-controlled comparative clinical trial
in patients with FD conducted in Japan™. Another ran-
domized, placebo-controlled comparative study showed
that tandospirone effectively improved both gastrointes-
tinal symptoms and anxiety in patients with FD?. It has
been proposed that these therapeutic effects may be
associated with the modulation of brain-derived neuro-
trophic factor and inflammatory cytokines that were
measured.

Although the evidence supporting the use of 5-HT,,
receptor agonists in FD is limited compared to other drugs,
they may be a therapeutic option in selected cases?®.

Neuromodulators

Neuromodulators are molecules that regulate the
activity of ion channels and membrane potentials in
neural cells, stimulating or inhibiting, either totally or
partially, one or more pre- and postsynaptic serotoner-
gic, muscarinic, cholinergic, or noradrenergic transport-
ers or receptors, with effects on gastrointestinal motility
and tone, and on gastric accommodation, with antino-
ciceptive effects or on central pain processing accord-
ing to the pharmacological group’®78. There are eight
pharmacological groups and, based on their site of
action, they can be classified as central (all except delta
ligands) or peripheral (delta ligands)™®7°.

We must recognize that the evidence supporting the
use of neuromodulators in FD is not homogeneous.
Initial studies and systematic reviews grouped these
drugs into a single category, or classified them as anti-
depressants or anxiolytics, showing heterogeneous
results®®. The improved understanding of disorders of
gut-brain interaction has been able to demonstrate that
there are important differences between groups, as con-
firmed by subsequent controlled studies and meta-anal-
yses®-8, Considered as a group, neuromodulators have
proven to be useful for the treatment of FD, with an NNT
of 68°.

Several studies have demonstrated the utility of tricy-
clic antidepressants in FD, and they constitute the phar-
macological group with the best evidence. Amitriptyline
and imipramine have been shown to be superior to
placebo and escitalopram in EPS, with an NNT of 6 for
symptomatic improvement and 7 for reduction of pain
scores®’. A controlled clinical trial in patients with EPS,
which compared the effect of pantoprazole against a

low dose of amitriptyline (25 mg at night) for 4 weeks,
demonstrated significant improvement of symptoms in
the group treated with amitriptyline, although without
achieving an impact on psychological stress or anxiety
scores®?. A study that included 107 patients with FD
refractory to esomeprazole and domperidone analyzed
the effect of imipramine versus placebo, and demon-
strated significant improvement in global dyspepsia
symptom scores, with an NNT of 4%, Although the dose
increase of imipramine was gradual, a greater propor-
tion of patients treated with the drug discontinued it due
to adverse effects, compared with those who received
placebo (18 vs. 8%, respectively), the most common
being dry mouth, constipation, and somnolence. A con-
trolled, randomized, comparative clinical study between
nortriptyline and duloxetine demonstrated the superiority
of nortriptyline in the symptomatic improvement of
patients with FD, although duloxetine was more effective
in reducing anxiety®*. The most recent meta-analyses
have confirmed the efficacy of tricyclic antidepressants
in the treatment of FD with low NNTs'0:8085,

In contrast, selective serotonin reuptake inhibitors
(SSRiIs) and serotonin-norepinephrine reuptake inhibi-
tors (SNRIs) have not been shown to be superior to
placebo, tricyclic antidepressants, or tetracyclic antide-
pressants for symptomatic control in FD88, Some
guidelines consider these groups as second-line options
for pain control when there is intolerance to tricyclic
antidepressants, but the evidence is insufficient®”. Their
use may be considered in patients with FD who have
anxiety (SSRIs and SNRiIs), obsessive-compulsive dis-
orders, or depression (SSRIs).

Among the noradrenergic and serotonergic tetracy-
clic antidepressants, mirtazapine has proven to be use-
ful in PDS, particularly when associated with weight
loss. Mirtazapine was superior to placebo in terms of
global improvement, early satiety, quality of life, and
gradual weight recovery, apparently related to an effect
on fundic relaxation and gastric accommodation®.
Although mirtazapine did not achieve statistically sig-
nificant efficacy in the meta-analysis by Ford et al.®,
promising and good-quality evidence has emerged with
this drug. A study comparing the effect of mirtazapine
versus nortriptyline in FD demonstrated a significant
decrease in epigastric pain, belching, bloating, and
depression in the group treated with mirtazapine, with
no differences found in anxiety®®. A controlled clinical
trial comparing mirtazapine plus traditional treatment
versus placebo plus traditional treatment for 8 weeks
demonstrated that the administration of mirtazapine
significantly improved global dyspepsia symptoms, as
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well as individual symptoms (postprandial fullness,
early satiety, nausea and vomiting), anxiety and quality
of life, and achieved weight gain in patients with FD.

Azapirones with 5-HT, receptor antagonist effects have
demonstrated utility in PDS (buspirone) and in EPS (tan-
dospirone). Furthermore, their effect appears to extend
beyond their action on gastric motility, as they have been
shown to reduce anxiety scores in subjects with FD7375,

Among atypical antipsychotics, levosulpiride and sulpir-
ide have the best evidence in the treatment of FD. Both
drugs have a dual action, as they are not only D, receptor
antagonists and partial D, agonists, but also 5-HT, ago-
nists and 5-HT, antagonists, thus acting as prokinetics
and neuromodulators. In the meta-analysis by Ford et al.%,
the atypical antipsychotic group showed a risk of symptom
persistence below unity (relative risk: 0.50; 95% Cl: 0.37-
0.67), with an NNT of 3 and a number needed to harm of
21. Anticonvulsants do not have clinical studies in FD.

Delta ligands belong to the neurolytics group, but
they have also been classified as peripheral-acting
neuromodulators with anxiolytic activity. Pregabalin
and gabapentin have been evaluated in case series,
open-label studies, and controlled clinical trials com-
paring them against placebo and in combination with
omeprazole, demonstrating overall improvement, as
well as improvement in perception and symptom
scores?1%.

Certain neuromodulators appear to have an effect on
more than one mechanism associated with pain, includ-
ing gastroduodenal and visceral hypersensitivity, alter-
ations in central pain processing, and gastric
accommodation. The effect is cumulative over 6 to
8 weeks, after which maximum clinical benefit is
achieved, which may be limited by the presence of
adverse effects that can occur from the initiation of
treatment; therefore, they should be used at gradually
escalating doses according to tolerability. The selection
of the drug should consider various factors, such as
demonstrated effectiveness, associated psychological
comorbidity, undesirable effects, and tolerability.

Probiotics and rifaximin

Recent evidence suggests that microbiota imbalance
is involved in the development of FD%. Dysbiosis and
alterations of the mucosal barrier contribute to low-grade
inflammation and sensory dysfunction, generating dys-
peptic symptoms that are modified by environmental
factors such as diet and drug consumption, especially
gastric acid secretion inhibitors®>%". In recent years,
there has been growing interest in modulating the

microbiota as a therapeutic target in FD, and for this
purpose, probiotics and rifaximin have been used.
Probiotics have been evaluated in multiple cohort stud-
ies and controlled clinical trials using specific strains
and combinations, either exclusively or in association
with conventional treatments such as prokinetics and
antisecretory agents®°°, Some probiotics have demon-
strated certain physiological or symptomatic benefit,
but the study design and lack of clarity in their mech-
anisms of action prevent obtaining solid and repro-
ducible conclusions. The efficacy of prebiotics and
probiotics was studied in a meta-analysis that included
exclusively controlled clinical trials'®. The investigators
concluded that the use of probiotics was not associated
with significant improvement in FD symptoms (RR: 1.13;
95% Cl: 0.99-1.28; p = 0.67). Careful analysis of these
studies shows heterogeneity, with significant differ-
ences in strain, dose, and treatment duration, as well
as in patient subgroups, clinical outcomes, and defini-
tions of improvement, which prevents reaching quality
conclusions.

The potential utility of rifaximin, a synthetic and
non-absorbable antibiotic, in FD has been explored in
several studies. A controlled, comparative clinical trial
demonstrated that administration of the antibiotic
(400 mg, three times daily, for 2 weeks) achieved global
relief of dyspeptic symptoms in a significantly higher
proportion of subjects compared with placebo (78% vs.
52%; p = 0.02), as well as improvement in belching and
postprandial distension at 4 weeks, primarily in women''.
Although the number of patients included was relatively
small, a relevant aspect of this study was that subjects
with suggestive symptoms or diagnosis of IBS were
actively excluded, so that the overlap of FD with IBS
did not influence the results. Another controlled clinical
trial compared the effectiveness of rifaximin, mosap-
ride, and the combination of both in the treatment of
bacterial overgrowth in subjects with FD'2, Rifaximin
reduced exhaled gases and relieved some symptoms,
but the small number of subjects studied, the overlap
with IBS, the high dropout rate, and the lack of a pla-
cebo group make the results difficult to interpret.
Another small open-label study in which 21 patients
with FD (with and without IBS) were treated consecu-
tively with 550 mg of rifaximin, twice daily for 10 days,
demonstrated significant relief in the symptom scale
scores used, without finding apparent influence of the
presence of IBS on the results'; however, the obvious
limitations of the study limit its interpretation.

Therefore, the potential of probiotics and rifaximin is
undeniable, especially in those patients who present
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Table 1. Drugs for the treatment of functional dyspepsia recommended by the Asociacién Mexicana de

Gastroenterologia®

Proton pump
inhibitors

Dopamine 2 receptor
antagonists

5-HT, receptor
Agonists

Acetylcholinesterase
inhibitors

Tricyclic
neuromodulators

Tetracyclic
noradrenergic and
serotonergic
neuromodulators

Peripheral
neuromodulators
(delta ligands)

Phytopharmaceuticals

Omeprazole
Pantoprazole
Lansoprazole
Esomeprazole
Rabeprazole

llaprazole

Isomers and magnesium
formulations

Metoclopramide
Domperidone
Itopride
Levosulpiride*
Clebopride

Cisapride
Mosapride
Prucalopride

Acotiamide

Amitriptyline
Imipramine
Nortriptyline'

Mirtazapine

Gabapentin
Pregabalin

STW-5
Peppermint
DA-9701*

Inhibition of acid
secretion

They increase lower
esophageal sphincter
tone, promote gastric
emptying, and enhance
gastrointestinal motility

They promote gastric
emptying, accelerate
small intestinal and
colonic transit

Gastric prokinetic

They decrease
gastrointestinal motility
and produce visceral
analgesic effects

It increases gastric
emptying

and modulates pain
perception

Visceral analgesics

Antispasmodics: probable

analgesic effect and
effect on gastric
accommodation

*Levosulpiride has a dual action: prokinetic and neuromodulatory (atypical antipsychotic).
"Nortriptyline is only available in Mexico in combination with fluphenazine.

*DA-9701 is not mentioned in the recommendations of the Asociacion Mexicana de Gastroenterologia, but it is included in this table due to its availability in Mexico.
FD: functional dyspepsia; PDS: postprandial distress syndrome; IBS: irritable bowel syndrome.

There are no significant differences in the
effectiveness of different drugs in FD

The response is heterogeneous
Overprescription should be avoided

Antiemetic effect (metoclopramide, domperidone)
Risk of extrapyramidal symptoms
(metoclopramide), QT interval prolongation and
increased risk of ventricular arrhythmia
(domperidone)

Extended-release formulations are available in
Mexico (metoclopramide and domperidone) that
have not been evaluated in FD

Levosulpiride has dual action: prokinetic and
neuromodulatory

Caution due to arrhythmogenic potential
(cisapride)

May be useful in patients with overlapping FD and
constipation

Recommended, but with weak and developing
evidence

Effective at low doses, limited by side effects
(somnolence, dry mouth, constipation)

Effective in PDS, particularly when associated
with weight loss

Stimulates appetite

Causes drowsiness

Anxiolytics, cause drowsiness
Potential for abuse
Use with caution in renal insufficiency

Multipurpose drugs, potentially useful in patients
with overlap of FD and IBS DA-9701 has
non-inferiority studies compared with itopride and
pantoprazole

overlap with IBS, but more and better studies are
required before recommending their use in the treat-
ment of FD.

Herbal compounds and
phytopharmaceuticals

In recent years, there has been an increase in pub-
lished studies on the potential utility of herbal products
in some disorders of the gut-brain interaction, primarily

in FD'04195, The majority of these herbal products are
multi-component preparations with a wide variety of
effects on gastrointestinal function, which until now
have lacked high-quality evidence regarding their effi-
cacy'%6-1%  Formal research in herbal medicine has
also been resumed through phytopharmacology, which
focuses on the study of standardized extracts of medic-
inal plants. Phytopharmaceuticals are preparations
whose active substance contains the extract of a spe-
cific plant or a combination of various plants, roots, and
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vegetables, and their mechanism of action is known.
For example, Rikkunshito (composed of eight herbs
and roots) reduces dyspeptic symptoms by promoting
adaptive relaxation and increasing gastric emptying.
A recent meta-analysis that included 5,475 patients
demonstrated greater efficacy of Rikkunshito compared
to Western treatment and placebo in significantly reduc-
ing the dyspepsia symptom scale and improving gastric
emptying'%°.

Several phytopharmaceuticals have been commer-
cialized and have been available for clinical use for
several years. One of those with the largest number of
studies is STW-5, a compound of nine herbs and roots
of German origin that has been shown to improve FD
symptoms by producing fundic relaxation and promot-
ing gastric emptying. Several clinical studies, con-
trolled and comparative against placebo, as well as
meta-analyses, have evaluated STW-5 in patients with
FD and have confirmed its efficacy in symptom control
after 4-8 weeks of use, with a good safety profile!?-113,
This phytopharmaceutical has been described as
“multipurpose,” as it also has evidence regarding its
effectiveness in the treatment of IBS, making it a prac-
tical alternative in patients with overlapping FD and
|BS114-117.

Peppermint oil (Mentha piperita), whose active prin-
ciple is menthol, has antispasmodic properties due to
its capacity to block calcium channels in intestinal
smooth muscle, although evidence exists for other pos-
sible mechanisms of action, such as modulation of
visceral and central sensitivity, and antioxidant, antipar-
asitic, antifungal, microbiota-modulating, and direct
anti-inflammatory effects'®'"°, A meta-analysis that
included five controlled clinical trials with 578 patients
evaluated the utility of the combination of peppermint
oil and caraway oil in the treatment of FD, demonstrat-
ing significant relief in global symptoms and epigastric
pain (NNT = 3 for both endpoints), with good tolerability
and without serious adverse effects'®. Since it has
demonstrated a good clinical effect in IBS™, it could
be a good therapeutic option for those patients with
overlapping FD and IBS'"'".

DA-9701 is a phytopharmaceutical formulated with
ethanolic extracts of Pharbitidis (derived from the seeds
of Pharbitis nil Choisy) and Corydalis tuber (derived
from the roots of Corydalis yanhusuo)'?. These two
herbs have been commonly used in traditional Chinese,
Korean, and Japanese medicine for abdominal and
gynecological symptoms. Preclinical studies showed
favorable effects on gastric emptying and accommoda-
tion, colonic motility, and visceral sensitivity. Clinical

studies have demonstrated that it is not inferior to other
conventional treatments for FD. A multicenter, random-
ized, controlled study with 462 Korean patients with FD
(Rome II) showed that the effect of 30 mg of DA-9701
three times daily on FD symptoms was similar to that
of 50 mg of itopride hydrochloride three times daily
(87% with DA-9701 and 36% with itopride at 4 weeks)'?3.
Another Korean multicenter, randomized, double-blind
study that included 389 patients with FD (Rome IlI)
showed that the effect of 30 mg of DA-9701 three times
daily on global FD symptoms was similar to that of
40 mg of pantoprazole once daily (60.5% with DA-9701
and 65.6% with pantoprazole at 4 weeks)'?*.

Conclusions

FD is one of the most frequent digestive disorders in
the general population. It is a complex disorder with
multiple pathophysiological factors and diverse thera-
peutic options. Appropriate knowledge of the different
pharmacological alternatives is highly relevant to
achieve the therapeutic objectives that this disorder
imposes in daily practice. Table 1 summarizes the rec-
ommended pharmacological options for the treatment
of FD available in Mexico®.
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