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Hiccups are sudden, repeated, and involuntary contractions of the diaphragm muscle (myoclonic contraction). It involves a reflex
arc that, once activated, causes a strong contraction of the diaphragm immediately followed by the closure of the glottis
translating into the classic “hic” sound. Hiccups can be short, persistent, and intractable depending on the duration. The most
disabling hiccups often represent the epiphenomenon of a medical condition such as gastrointestinal and cardiovascular
disorders; central nervous system (CNS) abnormalities; ear, nose, and throat (ENT) conditions or pneumological problems;
metabolic/endocrine disorders; infections; and psychogenic disorders. Some drugs, such as aripiprazole, a second-generation
antipsychotic, can induce the onset of variable hiccups. We describe herein the cases of three hospitalized patients who
developed insistent hiccups after taking aripiprazole and who positively responded to low doses of gabapentin. It is probable
that aripiprazole, prescribed at a low dosage (<7.5mg/day), would act as a dopamine agonist by stimulating D2 and D3
receptors at the “hiccup center” level—located in the brain stem—thus triggering the hiccup. On the other hand, gabapentin
led to a complete regression of the hiccup probably by reducing the nerve impulse transmission and modulating the
diaphragmatic activity. The present case series suggests the use of low doses of gabapentin as an effective treatment for
aripiprazole-induced hiccups. However, our knowledge of the neurotransmitter functioning of the hiccup reflex arc is still
limited, and further research is needed to characterize the neurotransmitters involved in hiccups for potential novel
therapeutic targets.

1. Introduction

Hiccup is the sudden onset of erratic diaphragmatic and
intercostal muscular myoclonus with early glottis closure ter-
minating inspiration; hence, the abrupt air rush into lungs
induces the vocal cords to close leading to a characteristic
“hic” sound [1–3]. Hiccup or “singultus” is a Latin-derived
word that means “sob” or “gasp” or rather indicates “the

act of catching one’s breath while sobbing” [4]. Hiccups are
a common experience, representing generally a self-limited
disorder that starts with no specific reason and disappears
in a few minutes. Many episodes would subside spontane-
ously without any clinical significance and warrant treatment
only when they become persistent and bothersome. If pro-
tracted, they can affect conversation, concentration, and oral
intake, and they can lead to frustration, fatigue, and
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insomnia. Severe and prolonged hiccup may lead to exhaus-
tion, fatigue, malnutrition, weight loss, dehydration, and
even death in the extreme situations [5, 6].

An individual’s hiccup rate is usually consistent for each
hiccup episode, occurring at a frequency of 4 to 60 hiccups
per minute [7, 8]. The classification of hiccups is by their
duration: acute hiccups or “hiccup bouts” are of less than
48-hour duration, persistent lasts over 2 days, and intractable
lasts over a month [9]. The incidence and prevalence of hic-
cups is very difficult to establish as it often represents an epi-
phenomenon of a wide variety of organic and nonorganic
pathologies. Several studies examined the causes of hiccups
that have been classified into psychogenic, organic, and idio-
pathic [10, 11]. Psychogenic hiccups have been reported to
occur more commonly in women, although the onset of per-
sistent or intractable hiccups shows a male dominance,
mostly over 50 years of age or older [12, 13].

Brief episodes of hiccups are common in healthy individ-
uals, and they are believed to be induced by the rapid stom-
ach distension and irritation in terms of overeating, eating
too fast, ingesting spicy food, drinking carbonated drinks,
aerophagia, sudden change in ingested food temperature
(e.g., hot or cold drinks, a cold water shower, using alcohol,
and excessive smoking), or sudden excitement [14, 15].

Persistent and intractable hiccups may signify a more seri-
ous underlying etiology such as gastrointestinal and cardiovas-
cular disorders; central nervous system (CNS) abnormalities;
ear, nose, and throat (ENT) conditions or pneumological
problems; metabolic/endocrine disorders; infections; and psy-
chogenic disorders including excitation, hyperventilation,
malingering, somatization, and stress [6, 9, 16–21].

Finally, some drugs, such as chemotherapeutic agents
and some glucocorticoids, showed a strong association with
hiccups. Nearly 42% of patients taking both cisplatin and
dexamethasone may develop hiccups [2, 22]. Interestingly,
some of the same medications used to treat hiccups have
also, at times, been implicated in their cause (benzodiaze-
pines, opioids, and antidopaminergic drugs); this might be
due to the complexity of hiccup origin, possibly involving
dopamine (DA), serotonin, opioid, calcium channel, and γ-
aminobutyric acid (GABA) pathways in the brainstem and
medulla [23, 24].

Benzodiazepines show a dose-dependent and inverse
relationship with hiccups. At low doses, benzodiazepines
correlate with the development of hiccups, while at higher
doses, they may be useful in their treatment. Other medi-
cations associated with hiccups include alpha-methyldopa,
donepezil, levodopa, inhaled anesthetics, ethanol, metho-
hexital, morphine, sulfonamides, tramadol, and azithromy-
cin [11, 22, 25–27].

Although formally known as one of the elective hiccup
treatments, recent case reports suggest that antipsychotics
(As) may trigger hiccups in some cases [28–31]. Therefore,
it seems that, so far, no pharmacological algorithm for the
treatment of hiccups has been established. Currently, the
US Food and Drug Administration has approved only chlor-
promazine, a first-generation A (FGA), to treat hiccups [23].
Another FGA, haloperidol, has been shown to be effective in
the hiccup management, possibly via dopamine antagonism.

Perphenazine and risperidone have also been indicated as
compounds favoring hiccup regression [32, 33].

Anticonvulsants, such as valproic acid, phenytoin, carba-
mazepine, and gabapentin enhancing central and peripheral
GABA transmission, seem to be helpful in blocking the hic-
cup stimulus. Specifically, gabapentin produces a blockade
of neural calcium channels and increases the release of
GABA, which might modulate diaphragmatic excitability.
Unfortunately, however, only a few data are available to con-
firm its effectiveness. One study, involving 43 patients with
advanced cancer, noted a reduction of hiccups in 95.3% of
patients by taking high daily doses of gabapentin (900-
1200mg) [34], with no severe drug interactions.

Other drugs proposed in the treatment of protracted hic-
cups include defoaming and prokinetic agents (domperidone
and metoclopramide), peppermint, proton pump inhibitors,
baclofen, nifedipine, methylphenidate, midazolam, lidocaine,
and sertraline [23, 24, 35–39].

In drug-induced hiccups, aripiprazole, a second-
generation A (SGA), is very often incriminated for transient
and persistent hiccups amongst both adult and adolescent
patients [27, 28, 30, 40, 41]. Aripiprazole is prescribed for
the treatment of adult patients with schizophrenia and bipo-
lar disorder (BD) of type I (BDI) (acute treatment of manic
and mixed episodes and maintenance treatment of BDI), in
major depressive disorder (as an adjunctive therapy to an
antidepressant), and in irritability associated with autistic
disorder and Tourette’s disorder.

Aripiprazole shows a unique mechanism of action as a
type 2 and 3 dopamine receptor (D2 and D3) partial agonist
(as opposed to a full DA antagonist like a SGA), type 1A sero-
tonin (5-HT) receptor (5-HTlA) partial agonist, and type 2A
serotonin (5-HT) receptor (5-HT2A) antagonist. As a partial
agonist, aripiprazole acts as a functional antagonist in condi-
tions of high DA concentrations and as a functional agonist
in conditions of low DA concentration. This partial agonism
might reduce the D2 hyperactivation in the mesolimbic path-
way, thus alleviating positive symptoms of schizophrenia,
but providing enough D2-receptor stimulation in the meso-
cortical pathway and the nigrostriatal pathway, thus prevent-
ing, respectively, negative symptoms and extrapyramidal side
effects [42]. At the same time, aripiprazole is a well-tolerated
drug, especially with regard to metabolic side effects [43].

In the literature, however, there are a few data supporting
the effectiveness of some drugs in the hiccups induced by As;
however, no guidelines are available for the acute treatment
of hiccups induced by aripiprazole.

In the present work, we describe the cases of three BD
inpatients who developed protracted hiccups in relation to
a treatment with aripiprazole and who promptly responded
positively to low doses of gabapentin. At the same time, we
will propose the possible neurotransmitter processes under-
lying the triggering and regression of hiccups.

2. Case presentation

2.1. Case 1.Mr. A was a 22-year-old man with a diagnosis of
schizoaffective disorder and neurodevelopmental disorder
not otherwise specified (NOS) according to DSM-5 criteria
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[44], admitted for the first time in our department, after sev-
eral previous hospitalizations, for the reexacerbation of a
hypomanic episode with dysphoric features and psychotic
symptoms.

The patient, a healthy carrier of beta-thalassemia, did not
suffer from any other current or past medical conditions and
had no family history of psychiatric disorders.

At admission, on psychic examination, the patient pre-
sented a slight stutter and logorrheic language with hyper-
phonic tone. Mimicry was slightly overexpressed with
verbal and motor stereotypes. He was euphoric with mild
motor restlessness and with reduced need for sleep. Slight
acceleration of thoughts with poorly structured paranoid
and persecutory ideas.

His longitudinal evaluation revealed that he was born
preterm (34th week of gestation due to liver dysfunction
from preeclampsia) and acquired walking after the 15th
month. Since childhood, the patient has showed some lan-
guage (expressive and receptive), learning (dysorthography,
dysgraphia), and behavioral problems (impulse-control),
and since adolescence, he has experienced mood swings,
obsessive thoughts (fear of dying and sexual issues), compul-
sive accumulation, stereotyped language, aggressive attitudes
(self-injurious tics), and specific phobias (elevators, fear of
drowning, swimming, and cataclysmic events) with serious
impairment of personal autonomy and school performance.

In those years, the patient regularly performed several
personalized multidisciplinary therapeutic programs in dif-
ferent neuropsychiatric institutes with partial clinical benefit.

In the last three years, Mr. A reported a period of euthy-
mia, achieving the high school diploma and occasionally
working as a waiter. However, four months before our con-
sultation, the patient showed mood swings with irritability,
nervousness, verbal aggression, and paranoid and persecu-
tory ideas towards parents and colleagues, and he underwent
two hospitalizations in other clinics with poor clinical bene-
fit. When he was admitted to our inward, he was taking
zuclopenthixol (20 drops/day) and diazepam (15mg/day).

Lithium sulfate was introduced on the first day, zuclo-
penthixol and benzodiazepines were gradually suspended
until the third day, and aripiprazole (5mg/day) was given
on the fifth day. Approximately 8 hours after aripiprazole,
the patient began to experience protracted and bothersome
hiccups that lasted for the following 8 hours. The doctor in
charge was called by the nursing staff and decided to give
him gabapentin (100mg) that led to a complete hiccup reso-
lution in about 60 minutes.

Since hiccups were considered as an adverse event of aripi-
prazole, this drug was immediately stopped and replaced by
risperidone and clozapine. The patient remained in our hospi-
tal for the next 18 days, and he experienced no more hiccups.

2.2. Case 2. Mr. G was a 20-year-old man, working in the
family business, admitted to our department for the onset
of a major depressive episode (according to DSM-5 criteria
[45]) with suicidal thoughts and progressive impairment of
social and academic functioning.

The family history was positive for anxious spectrum dis-
orders in both maternal and paternal lineages. He referred

previous cannabis and alcohol misuse. The patient did not
suffer from any medical conditions.

On psychic examination, he was not very talkative, and if
questioned, he used short and concise sentences reporting
experiences of self-devaluation and inadequacy. Mr. G
described a sense of apathy, anhedonia, and a not-better-
specified “emptiness.” He referred low energy levels, hyper-
somnia, difficulties in attention and memorization, poor
prospects for the future, suicidal thoughts, and anxiety fluc-
tuations with recent cardiorespiratory and neurovegetative
critical episodes. The psychomotricity was slightly slowed.
He denies recent alcohol and substance use.

Neurological physical examination did not detect any signs
of stiffness or tremor with regular peripheral-induced reflexes.

His longitudinal evaluation revealed no complications at
birth, pregnancy, and delivery with regular neuropsychomo-
tor development.

The onset of the psychopathological picture seemed to
date back to the age of 14 when the patient experienced a
drop in mood with anhedonia, loneliness, feelings of self-
devaluation and inadequacy, irritability, anguish, thoughts
of death, fluctuations of anxiety levels, and self-cutting. For
this reason, he decided to begin a psychotherapeutic treat-
ment with clinical benefit. At the age of 16 years, Mr. G
started taking alcohol and cannabinoid for recreational-
disinhibitory purposes.

When he was 18, the patient reexperienced depressive
symptoms with structured anticonservative ideation and pro-
gressive impairment of social and scholastic functioning (he
quit the school). He underwent psychiatric evaluations, and
several psychopharmacological associations were prescribed
including antidepressants, antipsychotics, benzodiazepines,
and mood stabilizers with partial clinical benefit. Considering
the persistence of the symptomatology, he consulted us, and
he was hospitalized in our clinic. At the admission, he was tak-
ing valproic acid (50mg/day, blood levels: 37μg/mL), perphe-
nazine (4mg/day), and sertraline (50mg/day).

On the second day, carbolithium 300mg/day was added,
sertraline was increased to 75mg/day, and perphenazine
was stopped. On fourth day, after increasing carbolithium
to 600mg/day, aripiprazole 5mg/day was introduced, and
the patient reported improvement in mood and anxiety.
Aripiprazole was increased to 7.5mg on the sixth day, and
on the subsequent day, about 5 hours after having taken
the daily dose of aripiprazole, the patient began to experi-
ence hiccups and decided to contact the medical staff (about
three hours after the onset). In this case, two doses of
100mg gabapentin were administered to stop hiccups at a
distance of about 2 hours due to the ineffectiveness of the
first dose. About 35-40minutes after the second dose, a
complete regression of hiccups was obtained. The medical
team stopped aripiprazole, and the hiccup never showed
up again.

2.3. Case 3.Mr. R was a 41-year-old unemployed man with a
diagnosis of BDI and a previous polysubstance use disorder
(SUD) (DSM-5) [44]. The patient performed his first hospi-
talization in our clinic due to the onset of a depressive
episode with mixed features.
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The patient does not suffer from any other medical
illness.

At the admission, the patient was partially accessible to
intrapsychic experiences. High reactivity, irritability, and
nervousness emerged. He expressed apathy with low interest
for work and for social relationships. There are nuanced self-
reference and paranoid ideas. He presented an inversion of
the sleep-wake rhythm. He described anxiety infradian fluc-
tuations which worsened at evening.

The neurological examination, the routine blood tests,
and the toxicological urine test were normal and showed no
recent substance use.

The family psychiatric history was positive for mood dis-
orders in the paternal lineage.

The parents described him as extremely vulnerable to life
events with high interpersonal sensitivity. Since adolescence,
he alternated periods of dynamism, extroversion, and pro-
ductivity with others of work and social withdrawal.

The onset of the psychopathological picture was traced
back to the age of 25, when Mr. R experienced depressive
mood with a tendency to isolation and paranoid and persecu-
tory ideas. With family aid, he underwent a first psychiatric
consultation, and he took antidepressants (n.s.) with signifi-
cative clinical improvement.

The following years, the patient achieved a degree in agri-
cultural science and, shortly thereafter, received a teaching
job. When he was 34, after the end of a romantic relationship,
he experienced a depressive episode again with death
thoughts, paranoid ideas, and social and work impairment.

He decided to consult a psychiatrist who prescribed var-
ious psychopharmacological associations and progressively
regained mood stability and global functioning.

About 6 months before the hospitalization, he presented
a reexacerbation of depressive symptoms with paranoid and
persecutory ideations toward colleagues, and thus, he
decided to contact our clinic.

At the admission, he was taking valproic acid
(1000mg/day), olanzapine (20mg/day), and biperiden
hydrochloride (2mg/day). Olanzapine was gradually stopped
and carbolithium (600mg/day) was introduced. Aripiprazole
(5mg/day) was added on the third day and increased up to
7.5mg/day the next day.

Approximately 8 hours after the second aripiprazole, the
patient reported the onset of a persistent hiccup. He tried dif-
ferent physical countermeasures, such as holding breath and
drinking water while pinching the nose, but none were effec-
tive to stop it. Therefore, we decided to administer him
100mg of gabapentin, and considering the lack of response
after about two hours later, an additional 100mg of gabapen-
tin was given. In less than 60 minutes from the second dose,
hiccup regression was observed.

The aripiprazole was discontinued, and the hiccup did
not recur again.

3. Discussion

The comprehension of hiccups is still being clarified. Current
theories include an amorphous neural network coordinating
various afferent and efferent pathways, interconnected, coor-

dinated, and managed by a so-called “hiccup center.” The
“hiccup reflex arc” consists of three components, the afferent
limb including the glossopharyngeal nerve (ninth cranial
nerve), vagus nerve (tenth cranial nerve), nuclei of the soli-
tary tract, nucleus ambiguus, phrenic nerve, and sympathetic
nerves to convey somatic and visceral sensory signals; the
“processing core unit” in the midbrain; and the efferent limb
traveling in motor fibers of phrenic nerves to the diaphragm
and accessory nerves to the intercostal muscles [1, 46–51].
The central process of hiccups remains poorly understood;
probably, the central component is located in the periaque-
ductal grey matter, subthalamic nuclei among the brain stem
respiratory center, phrenic nerve nuclei, reticular formation,
and hypothalamus [1, 50]. The reflex arc is potentially medi-
ated by central neurotransmitters (GABA, dopamine, gly-
cine, and serotonin) and peripheral neurotransmitters
(epinephrine, norepinephrine, acetylcholine, and histamine)
[1]. Any physical or chemical irritants and inflammatory or
neoplastic conditions involving the “hiccup reflex arc” may
cause hiccups. The complexity of this mechanism, with the
involvement of several neurotransmitter systems, explains
how many substances can be both triggering and inhibiting
hiccups, and at the same time, how the response to a specific
treatment can have a high interindividual variability, depen-
dent on many conditions that may influence the neurotrans-
mitter balance of the hiccup reflex arc.

Considering that the only treatment approved by the
Food and Drug Administration is chlorpromazine, which
has a receptor profile characterized mainly by an antidopa-
minergic activity acting as a functional antagonist of the D2
receptor, it is possible to hypothesize that a hyperdopaminer-
gic state at the central level involves an activation of the
hiccup center. This would explain both how other antipsy-
chotics (haloperidol, risperidone, perphenazine, and olanza-
pine) can be effective in the treatment and how drugs
having dopamine-agonist activity can trigger the appearance
of simple or protracted hiccups. In fact, many Parkinson
disease (PD) patients receiving dopamine agonists have fre-
quent hiccups [52–56]. A retrospective study, including 100
healthy controls and 90 patients with PD, who were con-
stantly receiving antiparkinsonian medications, showed that
hiccups were more prevalent in PD individuals than in
healthy volunteers (20% versus 3%) [55]. Dopamine agonists
share a high affinity for D3 receptors that may be involved in
the hiccup reflex arc [57]. However, it should be highlighted
that, in some other cases, hiccups may occur as the nonmotor
symptom of PD rather than as the side effect of anti-PD treat-
ment [55]. Even in some patients, PD was diagnosed after
occurrence of intractable hiccups. Hiccups could also be
induced by a phrenic nerve activation mediated through ago-
nizing 5-HT1A and antagonizing 5-HT2A receptors [58].
Therefore, it is more plausible that in the genesis of hiccups,
there can be an imbalance of multiple neurotransmitter sys-
tems, peripherally and/or centrally.

Being a dopamine D2 and D3 partial agonist, a serotonin
5-HTlA partial agonist, and a serotonin 5-HT2A antagonist,
aripiprazole could potentially induce hiccups both through
the regulation of the serotonergic and dopaminergic systems.
At the serotonergic system level, aripiprazole could enhance
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the phrenic nerve activity through agonizing 5-HT1A and
antagonizing 5-HT2A receptor and consequently trigger the
hiccup reflex arc.

Aripiprazole at low doses (approximately up to 7.5mg)
acts as a dopaminergic agonist, stimulating D2 and D3 recep-
tors. Our cases presented protracted hiccups when they were
still taking low doses of aripiprazole, specifically when the
antidopaminergic activity had not yet started [43].

Thus, in our case, aripiprazole potentially could have
triggered the hiccups through the stimulation of the dopami-
nergic system by acting as a dopamine agonist and through
the serotonergic system by activating the 5-HT1A receptor
and antagonizing the 5-HT2A receptor.

On the other hand, gabapentin is an alpha-2-delta ligand,
structurally similar to GABA, with the ability to block
voltage-operated calcium channels, to reduce the release of
several neurotransmitters (glutamate and substance P) and
to modulate the diaphragmatic activity [59].

Gabapentin, an alpha-2-delta ligand, structurally similar
to GABA, has the ability to block voltage-operated calcium
channels, to reduce the release of several neurotransmitters
(glutamate, substance P, etc.), and to modulate the diaphrag-
matic activity [25, 60, 61]. Gabapentin, similar to GABA,
functions as an inhibitory mediator at the interneuronal level
(presynaptic inhibition) in the brain and spinal cord by alter-
ing the transmembrane potential. Inhibition of synapses by
GABA has been demonstrated in the cerebellar cortex, hip-
pocampus, olfactory bulb, cuneate nucleus, caudate nucleus,
substantia nigra, and septal nucleus and between the vestibu-
lar and trochlear motor neurons [62]. Furthermore, it has
been postulated in a study that GABA-containing cells in
the raphe nucleus are the source of the GABAergic inhibition
of the hiccup center [63].

4. Conclusion

In the present paper, we described the cases of three men
hospitalized in our psychiatric department who experienced
the onset of protracted and invalidating hiccups following
the intake of a low dose of aripiprazole (<7.5mg). The hic-
cups completely disappeared following the administration
of low doses of gabapentin and the prompt suspension of ari-
piprazole. Furthermore, in each case, the hiccups did not
recur with drug changes.

This case series would suggest gabapentin as an ideal
medication for the acute treatment of aripiprazole-induced
hiccups. Given the great use of aripiprazole and considering
that hiccups are a common side effect in clinical practice,
the administration of low doses of gabapentin might repre-
sent an additional tool in the psychiatrist’s armamentarium.
Gabapentin is a promising and safe drug to treat prolonged,
frequent, and persistent hiccups having reported high
response rates and few side effects. Furthermore, gabapentin
might be considered the first choice in the treatment of hic-
cups in some psychiatric patients. Indeed, it could be useful
in those who are already taking antipsychotic therapy, so
any treatment with an additional antipsychotic could lead
to a worsening of clinical conditions or in subjects who could

be negatively affected by treatment with an antipsychotic
from a point of psychomotor and mood view.

However, the exact roles of neurotransmitters within the
hiccup reflex arc and the reason why there is a high interin-
dividual variability in response to treatment are still not
known. Further research is needed to characterize the neuro-
transmitters involved in hiccups for potential new therapeu-
tic targets.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] D. E. Becker, “Nausea, vomiting, and hiccups: a review of
mechanisms and treatment,” Anesthesia Progress, vol. 57,
no. 4, pp. 150–157, 2010.

[2] F. Y. Chang and C. L. Lu, “Hiccup: mystery, nature and treat-
ment,” Journal of Neurogastroenterology and Motility, vol. 18,
no. 2, pp. 123–130, 2012.

[3] A. Kumar, “Gag reflex for arrest of hiccups,” Medical Hypoth-
eses, vol. 65, no. 6, p. 1206, 2005.

[4] J. A. Cole and M. C. Plewa, Singultus (hiccups), StatPearls,
Treasure Island (FL), 2020.

[5] S. K. Wilcox, A. Garry, andM. J. Johnson, “Novel use of aman-
tadine: to treat hiccups,” Journal of Pain and Symptom Man-
agement, vol. 38, no. 3, pp. 460–465, 2009.

[6] R. S. Howard, “Persistent hiccups,” BMJ, vol. 305, no. 6864,
pp. 1237-1238, 1992.

[7] M. A. Marinella, “Diagnosis andmanagement of hiccups in the
patient with advanced cancer,” The Journal of Supportive
Oncology, vol. 7, no. 4, pp. 122–7, 130, 2009, 130.

[8] D. Howes, “Hiccups: a new explanation for the mysterious
reflex,” BioEssays, vol. 34, no. 6, pp. 451–453, 2012.

[9] P. W. Kolodzik and M. A. Filers, “Hiccups (singultus): review
and approach to management,” Annals of Emergency Medi-
cine, vol. 20, no. 5, pp. 565–573, 1991.

[10] A. Tamaoka, “Syakkuri no rinsyou,” Brain Medical, vol. 17,
pp. 133–140, 2005.

[11] R. Hosoya, Y. Uesawa, R. Ishii-Nozawa, and H. Kagaya, “Anal-
ysis of factors associated with hiccups based on the Japanese
adverse drug event report database,” PLoS One, vol. 12, no. 2,
article e0172057, 2017.

[12] T. C. Cymet, “Retrospective analysis of hiccups in patients at a
community hospital from 1995-2000,” Journal of the National
Medical Association, vol. 94, no. 6, pp. 480–483, 2002.

[13] G. W. Lee, R. B. Kim, S. I. Go et al., “Gender differences in hic-
cup patients: analysis of published case reports and case-
control studies,” Journal of Pain and Symptom Management,
vol. 51, no. 2, pp. 278–283, 2016.

[14] T. Khorakiwala, R. Arain, J. Mulsow, and T. N. Walsh, “Hic-
cups: an unrecognized symptom of esophageal cancer?,” The
American Journal of Gastroenterology, vol. 103, no. 3, p. 801,
2008.

[15] M. Steger, M. Schneemann, and M. Fox, “Systemic review: the
pathogenesis and pharmacological treatment of hiccups,” Ali-
mentary Pharmacology & Therapeutics, vol. 42, no. 9,
pp. 1037–1050, 2015.

5Case Reports in Psychiatry



[16] J. Gardecki, J. Espinosa, A. Lucerna, and J. Bernhardt, “Singul-
tus: avoiding a hiccup in care,” The American Journal of Emer-
gency Medicine, vol. 35, no. 6, pp. 938.e1–938.e3, 2017.

[17] L. M. Loft and R. F. Ward, “Hiccups. A case presentation and
etiologic review,” Archives of Otolaryngology – Head & Neck
Surgery, vol. 118, no. 10, pp. 1115–1119, 1992.

[18] A. de Hoyos, E. A. Esparza, and M. Cervantes-Sodi, “Non-ero-
sive reflux disease manifested exclusively by protracted hic-
cups,” Journal of Neurogastroenterology and Motility, vol. 16,
no. 4, pp. 424–427, 2010.

[19] F. J. García Callejo, J. Redondo Martínez, T. Pérez Carbonell,
R. Monzó Gandía, M. P. Martínez Beneyto, and I. Rincón Pie-
drahita, “Hiccups. Attitude in otorhinolaryngology towards
consulting patients. A diagnostic and therapeutic approach,”
Acta Otorrinolaringológica Española, vol. 68, no. 2, pp. 98–
105, 2017.

[20] C. Theohar and F. P. McKegney, “Hiccups of psychogenic ori-
gin: a case report and review of the literature,” Comprehensive
Psychiatry, vol. 11, no. 4, pp. 377–384, 1970.

[21] A. Mehra, B. N. Subodh, and S. Sarkar, “Psychogenic hiccup in
children and adolescents: a case series,” Journal of Family
Medicine and Primary Care, vol. 3, no. 2, pp. 161–163, 2014.

[22] C. C. Liaw, C. H. Wang, H. K. Chang et al., “Cisplatin-related
hiccups: male predominance, induction by dexamethasone,
and protection against nausea and vomiting,” Journal of Pain
and Symptom Management, vol. 30, no. 4, pp. 359–366, 2005.

[23] H. S. Smith and A. Busracamwongs, “Management of hiccups
in the palliative care population,” The American Journal of
Hospice & Palliative Care, vol. 20, no. 2, pp. 149–154, 2003.

[24] C. Regnard, “10.2.2 Dysphagia, dyspepsia, and hiccup,” in
Oxford textbook of palliative medicine, D. H. G. Doyle, N. I.
Cherny, and K. Calman, Eds., pp. 499–512, Oxford University
Press, 2010.

[25] M. V. Jones, N. L. Harrison, D. B. Pritchett, and T. G. Hales,
“Modulation of the GABAA receptor by propofol is indepen-
dent of the gamma subunit,” The Journal of Pharmacology and
Experimental Therapeutics, vol. 274, no. 2, pp. 962–968, 1995.

[26] M. Hayashi, H. Sugimura, Y. Suga, M. Kawahara, K. Aimiya,
and K. Miyamoto, “Study on risk factors for hiccups induced
by cisplatin-based chemotherapy,” Journal of Pharmaceutical
Health Care and Sciences, vol. 35, pp. 89–95, 2009.

[27] P. Ray, M. Zia Ul Haq, and S. H. Nizamie, “Aripiprazole-
induced hiccups: a case report,” General Hospital Psychiatry,
vol. 31, no. 4, pp. 382–384, 2009.

[28] M. A. Silverman, J. G. Leung, and K. M. Schak, “Aripiprazole-
associated hiccups: a case and closer look at the association
between hiccups and antipsychotics,” Journal of Pharmacy
Practice, vol. 27, no. 6, pp. 587–590, 2014.

[29] M. A. Silverman, J. G. Leung, and K. M. Schak, “Reply to: com-
ment on: aripiprazole-associated hiccups: a case and closer
look at the association between hiccups and antipsychotics,”
Journal of Pharmacy Practice, vol. 28, no. 2, p. 134, 2015.

[30] Y. W. Yeh, “Persistent hiccups associated with switching from
risperidone to aripiprazole in a schizophrenic patient with
cerebral palsy,” Clinical Neuropharmacology, vol. 34, no. 4,
pp. 135-136, 2011.

[31] H. Miyaoka and K. Kamijima, “Perphenazine-induced hic-
cups,” Pharmacopsychiatry, vol. 32, no. 2, p. 81, 1999.

[32] B. Hartung, S. Sampson, and S. Leucht, “Perphenazine for
schizophrenia,” Cochrane Database of Systematic Reviews,
vol. 3, article CD003443, 2015.

[33] T. Nishikawa, Y. Araki, and T. Hayashi, “Intractable hiccups
(singultus) abolished by risperidone, but not by haloperidol,”
Annals of General Psychiatry, vol. 14, no. 1, p. 13, 2015.

[34] G. Porzio, F. Aielli, L. Verna, P. Aloisi, B. Galletti, and
C. Ficorella, “Gabapentin in the treatment of hiccups in
patients with advanced cancer: a 5-year experience,” Clinical
Neuropharmacology, vol. 33, no. 4, pp. 179-180, 2010.

[35] F. C. Ramirez and D. Y. Graham, “Treatment of intractable
hiccup with baclofen: results of a double-blind randomized,
controlled, cross-over study,” The American Journal of Gastro-
enterology, vol. 87, no. 12, pp. 1789–1791, 1992.

[36] C. Guelaud, T. Similowski, J. L. Bizec, J. Cabane, W. A. White-
law, and J. P. Derenne, “Baclofen therapy for chronic hiccup,”
The European Respiratory Journal, vol. 8, no. 2, pp. 235–237,
1995.

[37] G. Petroianu, G. Hein, A. Petroianu, W. Bergler, and R. Rüfer,
“Idiopathic chronic hiccup: combination therapy with cisa-
pride, omeprazole, and baclofen,” Clinical Therapeutics,
vol. 19, no. 5, pp. 1031–1038, 1997.

[38] D. C. Lipps, B. Jabbari, M. H. Mitchell, and J. D. Daigh, “Nifed-
ipine for intractable hiccups,” Neurology, vol. 40, 3, Part 1,
pp. 531-532, 1990.

[39] S. P. Cohen, E. Lubin, and M. Stojanovic, “Intravenous lido-
caine in the treatment of hiccup,” Southern Medical Journal,
vol. 94, no. 11, pp. 1124-1125, 2001.

[40] H. Hori and J. Nakamura, “Hiccups associated with switching
from olanzapine to aripiprazole in a patient with paranoid
schizophrenia,” Clinical Neuropharmacology, vol. 37, no. 3,
pp. 88-89, 2014.

[41] A. Bilgic, S. Yilmaz, and E. Yilmaz, “Hiccups associated with
aripiprazole in an adolescent with bipolar disorder,” Journal
of Child and Adolescent Psychopharmacology, vol. 26, no. 7,
pp. 656-657, 2016.

[42] J. Ritter, Rang and Dale's pharmacology, Elsevier, 9th ed edi-
tion, 2020.

[43] J. A. Lieberman, “Dopamine partial agonists: a new class of
antipsychotic,” CNS Drugs, vol. 18, no. 4, pp. 251–267, 2004.

[44] American Psychiatric Association, Diagnostic and Statistical
Manual of Mental Disorders, American Psychiatric Associa-
tion, Arlington, VA, 5th ed. edition, 2013.

[45] (APA), Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition, DSM-5, American Psychiatric Publishing, 2013.

[46] H. Arita, T. Oshima, I. Kita, and M. Sakamoto, “Generation of
hiccup by electrical stimulation in medulla of cats,” Neurosci-
ence Letters, vol. 175, no. 1-2, pp. 67–70, 1994.

[47] T. Kondo, H. Toyooka, and H. Arita, “Hiccup reflex is medi-
ated by pharyngeal branch of glossopharyngeal nerve in
cats,” Neuroscience Research, vol. 47, no. 3, pp. 317–321,
2003.

[48] T. Oshima, M. Sakamoto, and H. Arita, “Hiccuplike response
elicited by mechanical stimulation of dorsal epipharynx of
cats,” Journal of Applied Physiology, vol. 76, no. 5, pp. 1888–
1895, 1994.

[49] H. Suzuki, T. Kondo, and Y. Ohta, “Hiccup,” Kokyu to Junkan,
vol. 37, no. 2, pp. 137–145, 1989.

[50] B. J. Hansen and J. Rosenberg, “Persistent postoperative hic-
cups: a review,” Acta Anaesthesiologica Scandinavica, vol. 37,
no. 7, pp. 643–646, 1993.

[51] T. Takahashi, T. Murata, M. Omori, M. Tagaya, and Y. Wada,
“Successful treatment of intractable hiccups with serotonin (5-

6 Case Reports in Psychiatry



HT)1A receptor agonist,” Journal of Neurology, vol. 251, no. 4,
pp. 486-487, 2004.

[52] M. Coletti Moja, “Hiccups associated with non-ergoline dopa-
mine agonists in Parkinson's disease,” Movement Disorders,
vol. 25, no. 9, p. 1292, 2010.

[53] W. Gerschlager and B. R. Bloem, “Hiccups associated with
levodopa in Parkinson's disease,” Movement Disorders,
vol. 24, no. 4, pp. 621-622, 2009.

[54] U. Lertxundi, A. C. Marquínez, S. Domingo-Echaburu et al.,
“Hiccups in Parkinson's disease: an analysis of cases reported
in the European pharmacovigilance database and a review of
the literature,” European Journal of Clinical Pharmacology,
vol. 73, no. 9, pp. 1159–1164, 2017.

[55] H. Miwa and T. Kondo, “Hiccups in Parkinson's disease: an
overlooked non-motor symptom?,” Parkinsonism & Related
Disorders, vol. 16, no. 4, pp. 249–251, 2010.

[56] N. Yardimci, S. Benli, and T. Zileli, “A diagnostic challenge of
Parkinson's disease: intractable hiccups,” Parkinsonism &
Related Disorders, vol. 14, no. 5, pp. 446-447, 2008.

[57] J. Lester, G. Beatriz Raina, C. Uribe-Roca, and F. Micheli, “Hic-
cup secondary to dopamine agonists in Parkinson's disease,”
Movement Disorders, vol. 22, no. 11, pp. 1667-1668, 2007.

[58] I. Gilson and M. Busalacchi, “Marijuana for intractable hic-
cups,” Lancet, vol. 351, no. 9098, p. 267, 1998.

[59] R. Moretti, P. Torre, R. M. Antonello, M. Ukmar, G. Cazzato,
and A. Bava, “Gabapentin as a drug therapy of intractable hic-
cup because of vascular lesion: a three-year follow up,” The
Neurologist, vol. 10, no. 2, pp. 102–106, 2004.

[60] C. Y. Liang, K. W. Tsai, and M. C. Hsu, “Gabapentin therapy
for persistent hiccups and central post-stroke pain in a lateral
medullary infarction-two case reports and literature review,”
Tzu-Chi Medical Journal, vol. 17, pp. 365–368, 2005.

[61] R. L. MacDonald, C. J. Rogers, and R. E. Twyman, “Barbiturate
regulation of kinetic properties of the GABAA receptor chan-
nel of mouse spinal neurones in culture,” The Journal of Phys-
iology, vol. 417, no. 1, pp. 483–500, 1989.

[62] P. B. Molinoff, “Neurotransmission and the central nervous
system,” in The pharmacological basis of therapeutics,
McGraw-Hill Professional, New York, 2011.

[63] A. Musumeci, L. Cristofori, and A. Bricolo, “Persistent hiccup
as presenting symptom in medulla oblongata cavernoma: a
case report and review of the literature,” Clinical Neurology
and Neurosurgery, vol. 102, no. 1, pp. 13–17, 2000.

7Case Reports in Psychiatry


	Protracted Hiccups Induced by Aripiprazole and Regressed after Administration of Gabapentin
	1. Introduction
	2. Case presentation
	2.1. Case 1
	2.2. Case 2
	2.3. Case 3

	3. Discussion
	4. Conclusion
	Conflicts of Interest

