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Recurrent Persistent Hiccups on Opioid Treatment: A Case Report and 
Literature Review

Giacomo Xausa, Monica escher, simon singovski and Lisa Hentsch

ABSTRACT
Hiccups are a rare but potentially debilitating side effect of opioid treatment, with only a 
handful of reported cases in the medical literature. the pathophysiological mechanism linking 
opioids and hiccups is unknown, and a lack of evidence exists concerning the optimal 
management of the condition. We report on a 64-year-old man diagnosed with advanced 
renal cancer and painful osteolytic metastases, presenting persistent hiccups while on opioid 
treatment. Hiccups recurred after multiple challenges with codeine, morphine and 
hydromorphone on separate occasions. Hiccups ceased only after opioid discontinuation, 
although various pharmacological treatments were tried to shorten the duration of hiccups. 
eventually, fentanyl was introduced and was well tolerated by the patient, without any 
recurrence of hiccups. the chronological correlation between opioid initiation and the onset 
of hiccups, as well as opioid discontinuation and the termination of hiccups leads to the 
conclusion that a causal role of codeine, morphine and hydromorphone in this occurrence 
is likely. Individual susceptibility probably plays a central role in the development of 
opioid-related hiccups. opioid rotation is a promising strategy in the management of 
opioid-related hiccups, particularly when the mere discontinuation of the opioid is not a 
viable option, such as in the oncology and palliative care field.

Acronyms and abbreviations:  BID: twice a day; tID: three times a day; QID: four times a 
day

Introduction

Hiccups (singultus) are a common phenomenon 
in the general population, and can occur in up to 
9% of patients with advanced cancer (1,2). When 
lasting more than 48 hours it is referred to as per-
sistent whereas a duration of more than one 
month defines the hiccups as intractable (3). 
Although apparently harmless, hiccups may 
become extremely debilitating when protracted, 
and be associated with other symptoms such as 
discomfort, pain, lack of sleep, weight loss, anxiety 
and depression (4,5). Hiccups may have a major 
impact on patients’ quality of life and is associated 
with increased healthcare resource use (6). Recent 

systematic reviews showed that several treatment 
options have been used, but there is a lack of 
knowledge regarding optimal management of hic-
cups, and the evidence is insufficient to make 
strong recommendations (3,4). In this article, we 
briefly summarize the present knowledge about 
causes, pathophysiological mechanisms and man-
agement options of hiccups. We then report on 
the case of a 64-year-old man developing persistent 
hiccups after taking several different opioids for 
cancer pain. The patient agreed to the publication 
and gave written informed consent. A literature 
review of opioid-related hiccups was performed 
and is then discussed at the end of the article.
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Etiology and pathophysiology

Causes of hiccup
More than 100 causes of acute, persistent or 
intractable hiccups have been identified, and 
divided into two main groups: central nervous 
system-related causes (ischemic, hemorrhagic, 
infectious, structural, inflammatory or degenera-
tive), and peripheral nervous system-related 
causes. The latter are mostly associated with gas-
trointestinal conditions, but cardiovascular, pul-
monary, and head and neck conditions are also 
involved. A third group of other miscellaneous 
causes includes toxic and metabolic conditions, 
surgical, anaesthesiologic and endoscopic proce-
dures, psychosomatic disorders, and various drugs 
(3,5,7). Hiccups were associated with antibiotics 
(e.g., beta-lactams, macrolides, fluoroquinolones), 
antineoplastic agents (e.g., f luorouracil, 
platin-based compounds, irinotecan (8,9)), dopa-
mine agonists (e.g., rotigotine, pramipexole (10)), 
benzodiazepines, steroids (in particular dexameth-
asone (11)), and opioids (3).

The hiccup reflex
Typically described as a reflex arc, hiccups are 
the result of involuntary repetitive contractions 
of the diaphragm and other inspiratory muscles, 
leading to rapid air intake, immediately followed 
by abrupt closure of the glottis giving its char-
acteristic sound. Because of the great diversity of 
known causative stimuli, comprehensively defin-
ing the afferent routes of the hiccup reflex is a 
challenging task. The most important peripheral 
afferent pathways are considered to be the vagal 
nerve, the phrenic nerves, the pharyngeal plexus 
from C2 to C4, and the sympathetic chain from 
T6 to T12 (4,7).

The central mechanisms leading to hiccups are 
even less understood. They include structures in 
the brainstem (respiratory center, reticular acti-
vating system), and the proximal cervical cord 
(C3–C5). The neurotransmitters involved are 
mostly undefined, but seem to include 
gamma-aminobutyric acid (GABA), dopamine 
and serotonin (5,12–14).

The efferent response of the reflex arc is 
transmitted by the phrenic nerve to the dia-
phragm, the accessory nerves to the intercostal 

and scalene muscles, and the recurrent laryngeal 
branch of the vagal nerve to the glottis (3,4,7).

Management of hiccups

A systematic review from 2015 (3) aimed at out-
lining the optimal pharmacological management of 
hiccups. Persistent or intractable hiccups without 
an evident cause may find relief from an empirical 
treatment of gastroesophageal reflux disease. If this 
fails, the authors recommend baclofen (5–20 mg 
TID), a GABA-B agonist, as first line therapy, and 
gabapentin (300–600 mg TID), a voltage-gated cal-
cium channel modulator, as an alternative, espe-
cially if a central nervous system condition is 
present or suspected (e.g., cerebrovascular disease, 
brain tumor or intracranial injury). The use of 
metoclopramide (10 mg TID), chlorpromazine (25–
50 mg up to QID) and other anti-dopaminergic 
drugs may be considered for acute, but not 
long-term management of hiccups (3).

Another systematic review from 2017 (15) 
came to similar conclusions, defining baclofen, 
gabapentin and metoclopramide as good 
options to use when initially treating persistent 
and intractable hiccups. The authors of this 
review are even more cautious in their con-
clusions, stating that there is not enough evi-
dence to be able to recommend any single 
pharmacological therapy over another for a 
patient with hiccups.

Non-pharmacological therapies such as acu-
puncture, hypnosis, positive pressure ventilation, 
and surgical or anesthetic procedures to disrupt 
or stimulate nerves involved in the reflex arc of 
hiccups have been tried, and may also be effec-
tive. Nevertheless, the evidence to support them 
is very limited (3).

Case report

We report on the case of a 64-year-old man with 
a history of arterial hypertension, obstructive 
sleep apnea syndrome, hiatal hernia with gastro-
esophageal reflux disease and renal cell carcinoma 
with painful bone metastases, presenting recur-
rent persistent hiccups while being treated with 
different opioids on separate occasions.
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Oncological history

The patient was diagnosed in 2015 with 
non-metastatic, Fuhrman IV clear cell renal cell 
carcinoma, for which he initially underwent 
right surgical nephrectomy. In 2016 an oligo-
metastatic cancer progression to the right lung 
was identified and a surgical treatment was per-
formed, followed by stereotactic radiotherapy. 
In 2017, due to multifocal pulmonary progres-
sion, a first line of systemic therapy by pazo-
panib was begun (6 cycles). In 2018 a metastatic 
progression in the lungs, mediastinal lymph 
nodes, and bones (right ilium wing, D12 verte-
bral body, and right femoral neck) was found 
at follow-up. A pathological bone fracture of the 
right femoral neck was treated by total hip 
replacement surgery and local radiotherapy 
(20 Gy, for consolidation and analgesia). Later 
in 2018, the patient also underwent a D12 ver-
tebrae cementoplasty followed by local radio-
therapy (20 Gy). A palliative immunotherapy of 
ipilimumab and nivolumab was initiated, but 
had to be stopped in 2019 due to pneumonitis. 
In 2020 osteolytic metastases were found in the 
right acetabulum and the left gluteal muscle and 
treated with local radiotherapy (20 Gy and 35 Gy 
respectively). In April 2021, a progression of the 
known right femoral neck lesion, as well as an 
infiltrating mass of the right iliotibial tract was 
found on the MRI. A local radiotherapy was 
performed for analgesic purposes (25 Gy). A 
treatment of cabozantinib, a tyrosine kinase 
inhibitor, was initiated in May 2021 (7 cycles, 
until December 2021).

The patient was directed to our outpatient 
palliative care consultation for the first time in 
May 2021 for the introduction of a pharmaco-
logical analgesic treatment. His oral medication 
at the time is detailed in Table 1. No systematic 
or as-needed pharmacological analgesic treatment 
was in place. During the first consultation, the 
patient reported a progressively increasing right 
trochanter pain that had started in 2018, with a 
clear exacerbation since he had begun radiother-
apy the previous week. The pain was described 
as severe, continuous and dull. It had no neu-
ropathic character, woke up the patient at night 
and was partially relieved by the sitting position.

Opioids and hiccups history

The patient had a history of previous oral mor-
phine (formulation: 10 mg/ml oral solution; 
administered dose: up to 40 mg every 4 hours, 
plus 25 mg TID as needed) and oral codeine (for-
mulation: 50 mg tablets; administered dose: 50 mg 
TID) treatments at separate times, both requiring 
interruption due to the occurrence of persistent 
hiccups. The first episode of hiccups while on 
morphine treatment occurred after the hip 
replacement surgery in 2018, and it persisted up 
to three weeks after morphine discontinuation, 
and was partially relieved by oral haloperidol 
(0.5 mg TID). The second episode of hiccups 
while on codeine treatment occurred in 2019, 
and it persisted up to ten days after codeine dis-
continuation and was resolved after four days of 
treatment with oral haloperidol (0.5 mg TID). On 
the latter occasion, an oral treatment of gabapen-
tin followed by metoclopramide (unknown doses) 
was first tried to relieve hiccups, but was inef-
fective. Of note, a treatment with oral hydromor-
phone (formulation: 1 mg/ml oral solution; 
administered dose: up to 10 mg every 4 hours 
systematically, plus 5 mg TID as needed) short 
after hip replacement surgery, and with sublingual 
buprenorphine (formulation: 0.2 mg sublingual 
tablets; administered dose: up to 0.4 mg TID sys-
tematically, plus 0.2 mg BID as needed) after D12 
cementoplasty later in 2018, had been well tol-
erated, without any occurrence of hiccups at 
the time.

Based on that information, an analgesic treat-
ment with oral hydromorphone (formulation: 
1.3 mg capsules; administered dose: 1.3 mg every 
4 hours, plus 1.3 mg 6 times a day as needed) 
was prescribed at the end of our first consulta-
tion, in May 2021.

One day after hydromorphone initiation, the 
patient reported a slight improvement of his pain, 
but also the occurrence of hiccups, which began 
less than 4 hours after the first dose of hydro-
morphone. The hiccups became intolerable after 
the second dose of hydromorphone, keeping the 
patient awake at night and resulted in the inter-
ruption of the opioid treatment. Along with hic-
cups, he also described 5 to 10 episodes of what 
seems to be an involuntary spastic glottis closure, 
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lasting no longer than 2 seconds and accompanied 
by a suffocating sensation. These episodes pre-
sented sporadically, only during daytime, and 
were generally precipitated by food intake and 
preceded by eructation. Due to the persistence 
of hiccups 3 days after hydromorphone discon-
tinuation, an oral treatment of haloperidol 0.5 mg 
QID was initiated. A slight improvement, espe-
cially at night, was noted 3 days after haloperidol 
initiation and 6 days after hydromorphone cessa-
tion, but the resolution of the hiccups was incom-
plete. The haloperidol treatment was then replaced 
with oral baclofen 5 mg TID. Thirty-six hours 
after baclofen initiation the patient reported a 
complete resolution of the hiccups and glottis 
spasms. Baclofen treatment was stopped and the 
hiccups did not reoccur. The patient did not wish 
to discuss any further opioid treatment at this 
point. Oral paracetamol 1000 g TID was then 
prescribed, and was satisfactory alongside the 
analgesic effects of the recently completed 
radiotherapy.

In June 2021, the patient experienced a recur-
rence of persistent hiccups unrelated to opioid 
use. It started 24 hours after the initiation of an 
oral dexamethasone treatment (4 mg BID) for 
analgesic purposes, and right after a copious 
meal. Hiccups resolved after dexamethasone ces-
sation, baclofen 10 mg TID and pantoprazole 
40 mg daily treatment.

Six months later, the patient was admitted 
to the hospital because of a functional decline 
and right hip pain exacerbation. At that time, 
his pain treatment consisted of oral parac-
etamol 1000 mg TID and tramadol (formula-
tion: 50 mg capsules; administered dose: 50 mg 
TID as needed). Tramadol had been started a 
month earlier by his oncologist and was well 

tolerated at the maximal prescribed dose, but 
was ineffective in reducing pain. It was there-
fore replaced with intravenous fentanyl (for-
mulation: 0.02 mg/ml injectable solution; 
administered dose: 35 µg 6 times a day as 
needed) upon admission. Due to good toler-
ance and no hiccup recurrence, a subcutaneous 
continuous fentanyl pump was initiated after 
5 days and cautiously increased over 3 weeks 
up to a rate of 100 µg per hour, plus 200 µg 
of sublingual fentanyl (formulation: 100 µg sub-
lingual tablets) as needed. No hiccups were 
observed and a transition from subcutaneous 
to transdermal fentanyl administration was 
made. A timeline of opioid treatments, hiccup 
occurrence and management are represented 
graphically in Figure 1.

Literature evidence for opioid-related hiccup

We conducted a literature search using two elec-
tronic databases, PubMed and Embase, on January 
31, 2022. The following search strategy was 
adopted: (hiccup OR hiccups OR singultus OR 
hiccough) AND (opioids OR opioid OR tramadol 
OR codeine OR morphine OR fentanyl OR 
hydromorphone).

We found five case reports describing a total 
of six cases of opioid-related hiccups. Four of 
them were associated with oral opioid intake, 
whereas the remaining two were related to intra-
thecal opioid infusion. The six cases are detailed 
in Table 2. Additionally, we found two prospec-
tive studies describing an association between 
opioids and hiccups (16,17). In these studies, 
however, opioids were administered as part of a 
multi-drug protocol for the induction of general 
anesthesia and it is therefore impossible to make 

Figure 1. Graphic timeline of opioid treatments, hiccup occurrence, and management.
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any inference on their role in the appearance of 
hiccups.

In a review of the French Pharmacovigilance 
Database, Bagheri et  al. (18) found that opioids 
accounted for 6% of the 53 cases of drug-induced 
hiccups reported in France between 1985 and 1997 
(three cases in 12 years). In a case-noncase study 
conducted on the European Pharmacovigilance 
Database and published in 2021, García et  al. (19) 
showed a statistical association between tramadol 
and hiccups. Their data also suggest that tramadol 
is more often related to hiccups than other opioids.

On April 14, 2022 we also searched for reports 
of hiccups associated with different opioids in 
VigiBase®, the World Health Organization phar-
macovigilance database. The results of the search 
are detailed in Table 3.

Discussion

Although the association between opioids and 
persistent hiccups has been reported to pharma-
covigilance systems, it is rarely described in the 
medical literature. Our case report may help to 
improve the lack of data documenting a correla-
tion between opioid initiation and the develop-
ment of hiccups. Furthermore we could document 
several trials of various opioids – codeine, mor-
phine, hydromorphone – in our patient’s history 
and show that a causal relationship between opi-
oids and hiccups was likely (20).

Interestingly, the patient did not develop hic-
cups when fentanyl was administered. In one of 
the six cases detailed in Table 2, the rotation to 
fentanyl was followed by hiccup cessation (21). 
Fentanyl is a synthetic opioid with the chemical 
structure of a phenylpiperidine, whereas codeine, 
morphine and hydromorphone share a molecular 

structure based on the 4,5-epoxymorphinan ring 
(22).  These obser vations suggest that 
opioid-related hiccups could be mediated by a 
different pathway than µ-opioid receptor bind-
ing, and that the different molecular structure 
might partly explain fentanyl tolerance in our 
patient. The underlying mechanism is probably 
complex since tramadol, which is chemically 
related to codeine, was also well tolerated by 
our patient. Furthermore, hiccup reports with 
both fentanyl and tramadol were found in 
VigiBase, and the ratio of hiccup reports to total 
side effect reports for fentanyl is similar to that 
of many 4,5-epoxymorphinan ring-based opioids. 
Tramadol is the opioid with both the highest 
number of hiccup reports and the highest ratio 
of hiccup reports to total side effect reports. 
Nevertheless, it should be noted that these 
reports do not allow one to infer any causality 
between an adverse event and a drug, nor do 
they determine the likelihood of a side effect 
occurring. For instance, they do not take into 
account multiple other factors like the number 
of patients exposed to the drug, the duration 
and dose of exposure, and the bias of individual 
reporting practices from different national phar-
macovigilance centers (23).

Although our patient had risk factors for 
hiccups such as gastroesophageal reflux disease 
and hiatal hernia, he did not present any hic-
cups when not on opioids. Only one of the 
persistent hiccup episodes that he experienced 
was unrelated to opioid intake and began 
24 hours after the initiation of an oral dexa-
methasone treatment. Hiccups are considered a 
potential side effect of dexamethasone (11), and 
the causality in this patient’s case is possible 
(20). Our patient developed hiccups when tak-
ing codeine 150 mg per day only, which corre-
sponds to a morphine equivalent dose of 15 mg 
per day. Moreover, hiccups reoccurred after a 
first dose of hydromorphone, which is not typ-
ical of a dose-dependent adverse effect, but 
rather suggestive of an idiosyncratic reaction. 
These observations suggest that individual sus-
ceptibility plays a major role in the develop-
ment of opioid-, and more generally drug-related 
hiccups. The delay between opioid discontinu-
ation and the resolution of the hiccups was 

Table 3. frequency of hiccup reports for different opioids in 
vigiBase as of 04.14.2022.

opioid

total reports of 
potential side 

effects
hiccup 
reports

hiccup 
reports/total 
reports (%)

morphine 138,395 70 0.051
hydromorphone 68,754 18 0.026
oxycodone 185,026 61 0.033
hydrocodone 43,492 0 0.000
Codeine 18,776 8 0.043
Buprenorphine 98,667 28 0.028
tramadol 170,070 124 0.073
fentanyl 206,177 67 0.032
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longer in our patient compared to previously 
published cases. Individual susceptibility may 
play a role, alone or in addition to contributing 
factors such as the irritation of the vagal or 
phrenic nerves found in gastroesophageal or 
head and neck conditions. A self-sustaining 
mechanism, with bursts of hiccups stimulating 
vagal and phrenic nerves, could also lead to 
p r o l o n g e d  s y m p t o m s  a f t e r  d r u g 
discontinuation.

A feature of our patient’s history that is com-
mon to all the other case reports of opioid-related 
hiccups is the fact that persistent hiccups could 
not be successfully treated with any pharmaco-
logical means other than opioid discontinuation 
or rotation. No symptomatic treatment was com-
pletely effective as long as the opioid responsible 
for hiccups was continued. In the oncology and 
palliative care field, opioids are often a necessity 
to effectively treat pain. Given the latter, a strat-
egy based on the mere discontinuation of the 
opioid for treating an opioid-related hiccup is 
not a satisfying option, whereas opioid rotation 
is an interesting alternative. Our patient was 
effectively relieved from pain with fentanyl, with-
out any recurrence of hiccups.

The mechanism by which opioids can cause 
hiccups is to this day unknown and it is difficult 
to make a strong hypothesis based on the avail-
able scientific literature.

Conclusions

This case report shows that, although rare, hic-
cups are a potentially debilitating side effect of 
opioids. The underlying pathophysiological mech-
anism is not known but individual susceptibility 
likely plays a central role. After multiple opioid 
trials associated with persistent hiccups, fentanyl 
was well tolerated in our patient, supporting the 
idea that opioid rotation is a promising strategy 
in the management of opioid-related hiccups. The 
use of a symptomatic treatment in addition to 
opioid rotation could help accelerate hiccup 
regression, although the available literature does 
not lead to any strong recommendation of a 
determined molecule over another. Further stud-
ies are needed to better understand the biochem-
ical and pathophysiological basis of opioid-related 

hiccups as well as to define its optimal 
management.
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