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ABSTRACT

Domperidone is an effective antiemetic used
worldwide, but there have been reports of possible
cardiotoxicity. Our goal was to explore the

cardiac safety and clinical efficacy of long-term
domperidone, titrated as high as 120 mg/day, in
patients not responding or unable to tolerate other
therapies for gastroparesis (GP).This retrospective
cohort study was conducted at a single tertiary care
academic center. We objectively assessed the safety
and efficacy of domperidone through questionnaires,
clinical follow-up and frequent ECGs as mandated
by the Food and Drug Administration. We excluded
patients with a history of dangerous arrhythmias,
prolonged QTg, clinically significant electrolyte
disturbances, gastrointestinal hemorrhage or
obstruction, presence of a prolactinoma, pregnant
or breastfeeding females, or allergy to domperidone.
A total of 21 patients met the inclusion criteria

for eligibility in this study (52.4% white, 42.9%
Hispanic; mean age 50.1 years; 90.5% female). The
mean duration of domperidone therapy was 52.3
(range 16—97) months with a mean highest dose of
80 mg/day (range 40—120 mg). Two patients (9.5%)
taking 120 mg/day experienced asymptomatic
meaningful QTc prolongation (>450ms in males,
>470ms in females). One-third of patients had
asymptomatic non-meaningful QTc prolongation.
Palpitations or chest pain was reported in 19%

of patients without ECG abnormalities or adverse
cardiac events. The mean severity of vomiting

and nausea was improved by 82% and 55%,
respectively.Long-term treatment with high doses
of domperidone (40—120 mg/day) improved GP
symptoms in patients previously refractory to

other medical therapies and with a satisfactory
cardiovascular risk profile.

INTRODUCTION

Gastroparesis (GP) is characterized by delayed
gastric emptying in the absence of mechanical
obstruction.' It has been estimated that up to
4% of the population experience symptoms of
GP?° The most important causes of GP include
diabetes mellitus, and idiopathic and post-
surgical vagus nerve injury.' GP is manifested

Significance of this study

What is already known about this subject?

» The first-line treatment options for
gastroparesis (GP) include dietary
management and pharmacological agents
such as antiemetics and prokinetics.

» Metoclopramide is the only medication
approved by the Food and Drug
Administration (FDA) in the USA to treat
GP.

» Oral domperidone is approved in several
countries outside the USA to treat
refractory GP but it is not approved by the
FDA.

What are the new findings?

» In our study using high-dose domperidone,
57% of the study cohort actually exceeded
the 50% improvement mark in their
symptoms.

» Most benefits were observed with
reductions in vomiting, followed by nausea
and abdominal pain.

» No patient experienced any adverse cardiac
events such as arrhythmias or high-degree
nodal block.

How might these results change the focus

of research or clinical practice?

» Domperidone is a potential option in
patients with GP who had exhausted other
therapeutic options, the majority failing
metoclopramide or unable to tolerate
its side effects. This is a real challenge
that is frequently faced by practicing
gastroenterologists, and hence our data
provide that high-dose domperidone has a
satisfactory cardiovascular risk profile while
effectively reducing symptoms of GP.

more commonly in patients with type 1 diabetes
(409%0) than patients with type 2 diabetes (25%).
The first-line treatment options include dietary
management and pharmacological agents such
as antiemetics and prokinetics.* Domperidone
and metoclopramide are classified as prokinetics
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with dopamine D2 receptor antagonistic action, blocking
dopamine’s intrinsic inhibitory effect on gastrointestinal
(GI) motility, which improves gastric emptying while at the
same time reducing nausea mediated by dopamine receptors
in the chemoreceptor trigger zone.’

For the past 45 years, metoclopramide is the only medica-
tion approved by the Food and Drug Administration (FDA)
in the USA to treat GP. However, it comes with a black box
warning to restrict its use for 3 months due to concerns
about neurological side effects such as tardive dyskinesia.®
In contrast to metoclopramide, domperidone does not have
a central neurological side effect profile since it does not
readily cross the blood-brain barrier.’ Oral domperidone
is approved in several countries outside the USA to treat
refractory GP. However, it is not approved by the FDA, and
domperidone in the USA can only be prescribed under the
FDA Investigational New Drug (IND) program.’

Domperidone was first developed in 1978, and the
clinical efficacy of domperidone is well documented in
the literature. The position statement from the American
Gastroenterology Association recognizes domperidone as a
treatment option for GR'” Recommended dosing is gener-
ally 30 mg by mouth daily; however, many patients find
relief of GP symptoms using much higher doses of domper-
idone when all other medical therapies have failed. In a trial
of patients with GB, domperidone at 80 mg/day dose for an
average of 23 months resulted in a significant reduction in
GI symptoms and hospitalizations, enhanced quality of life,
and acceleration of gastric emptying to normal.® Another
multicenter, 2-phase withdrawal study involving over
200 insulin-dependent patients with diabetes showed that
domperidone at 80 mg/day provided a significant reduction
in upper GI symptoms along with a significant improvement
in the quality of life with a good tolerability profile.” Several
other studies have also demonstrated the clinical efficacy of
domperidone in patients with GP or GP-like symptoms.'%'®

Concerns of QTc interval prolongation and the possibility of
sudden cardiac death (SCD) have resulted in this drug being
limited in the USA to restricted access under an FDA-IND
protocol. Initially, there were reports of cardiotoxicity from
QTc prolongation after intravenous administration of high
doses.'*1° A systematic review by Rossi and Giorgi reported
3.8 times increased odds of SCD (OR 3.8; 95% CI 1.5 to 9.7)
with the use of intravenous domperidone, based on animal
studies, case reports, and observational studies."” To put this
into perspective, because of the low oral bioavailability of
domperidone (13%-17%), oral doses over 1000 mg/day would
correlate with the intravenous doses administered to patients
when cardiotoxicity was reported.’ ' Nevertheless, the intra-
venous formulation of domperidone is no longer available and
therefore is no longer used in clinical practice.

In recent years, there have been studies evaluating the safety of
domperidone use, especially at high doses.'** However, there
is a lack of data on the long-term follow-up of patients with GP
on high-dose domperidone. Our center is involved in the use of
domperidone under FDA-IND protocol for patients with GP
who are refractory to other first-line medications. High-dose
domperidone safety and efficacy need to be explored in order
to provide the evidence that will guide the conscientious treat-
ment of patients who are in need of a more robust armamen-
tarium of medical therapy for non-responsive symptoms of GP
Our aim was to investigate the long-term safety and efficacy of

high-dose domperidone (=40mg daily) with an emphasis on
QTc prolongation effects and possible cardiac toxicity, as well
as its symptomatic efficacy.

MATERIALS AND METHODS

Patient selection

This retrospective cohort study was conducted at a single
tertiary care academic medical center. Patients with GP at our
Gastroenterology Motility Center who were receiving chronic
high-dose domperidone through the aforementioned FDA-
IND compassionate use protocol over a period of 8 years from
January 2013 to January 2021 were reviewed. All these patients
had failed to improve or could not tolerate metoclopramide
therapy or other prokinetics such as erythromycin, neostigmine,
and bethanechol because of adverse events. Thus, they required
another treatment, and domperidone was provided as a new
therapeutic option. We defined a high dose of domperidone
as 40 mg or above daily and defined chronic use as 3 months
or more. Our study’s inclusion criteria were adults more than
18 years of age; symptomatic patients with GP refractory to or
unable to tolerate standard therapy; receiving chronic treatment
with high-dose domperidone; availability of at least 1 baseline
ECG with at least 1 follow-up ECG after 3 months of treat-
ment; and able to be contacted for a follow-up telephone inter-
view regarding symptom and side effect status. In accordance
with the FDA-IND protocol, informed consent was obtained
from all the patients for the administration of domperidone.
Exclusion criteria include (1) history of dangerous arrhyth-
mia(s) including ventricular tachycardia, ventricular fibrillation,
or torsades de pointes; (2) clinically significant bradycardia,
sinus node dysfunction, or heart block; (3) prolonged QTc (QTc
>450ms for males or >470ms for females); and (4) clinically
significant electrolyte disturbances, GI hemorrhage or obstruc-
tion, presence of a prolactinoma, pregnant or breastfeeding
females, or known allergy to domperidone. Of note, patients
with minor forms of ectopy, such as premature atrial contrac-
tions, were not excluded.

Assessment of safety and efficacy of domperidone

We assessed the safety and efficacy of domperidone in 2

ways: (1) administration of questionnaires (online supple-

mental appendix 1), and (2) review of ECGs to specifically

assess for QTc prolongation and/or the development of

arrhythmia(s).

1. Questionnaire implementation
Questionnaires aimed to capture both constants and
variables relating to the patient at baseline and then
after a minimum of 3 months’ use of high-dose dom-
peridone through open-ended questions, multiple-
choice questions, and side effect/symptom assessment
questions using a 5-point Likert scale. Constants as-
sessed included patient demographics, body mass in-
dex prior to treatment, gender, the reason for seeking
domperidone, diabetic status, and the presence of
symptoms. Variables analyzed included highest dai-
ly dose domperidone used, most recent daily dosage
at the time of questionnaire administration, any GI-
related hospitalizations while receiving treatment,
presence or development of any cardiac problems
since starting domperidone, prolactin-related side
effects, changes in weight, and subjective changes in
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the overall condition that warranted treatment with
domperidone.
Symptom and side effect profiles assessed using the
5-point Likert scale ranked both severity and frequen-
cy of symptoms/side effects from 0 to 4. For symptom/
side effect severity scaling, a score of 0 represented
absent, 1 mild, 2 moderate, 3 severe, and 4 extremely
severe. For symptom/side effect frequency scaling, a
score of 0 represented absent, 1 represented once a
week, 2 represented 2-3 times a week, 3 represent-
ed 4-6 times a week, and 4 represented a frequency
of daily or more. These scaled measurements for fre-
quency and severity monitored the following: abdom-
inal pain, early satiety, bloating after meals, nausea,
vomiting, constipation, diarrhea, heart palpitations,
nipple tenderness, breast enlargement, nipple dis-
charge, chest pain, muscle spasms, and restlessness.
Subjective changes in the overall condition that war-
ranted treatment with domperidone were assessed
via a line representing symptom severity numbered
as negative and positive percentages (see online sup-
plemental appendix 1—percentage selection ranged
from negative 50%, indicating worsening symptoms,
to positive 100%, indicating improving symptoms).
If patients indicated no change, then they would se-
lect zero. If patients indicated a change, then they
were asked to rank their change from —50% worse
to 100% better.

2. ECG interpretation
Baseline and follow-up ECGs were reviewed and
evaluated for the presence of arrhythmias and/or
clinical QTc prolongation. All ECGs were serially
monitored and independently reviewed by a single
board-certified cardiologist (TS). The presence of any
significant arrhythmia(s) or QTc prolongation was
recorded for each patient along with the associated
domperidone dose. All patients had the degree of QTc
change assessed by comparing the baseline ECG to
the most recent ECG and calculating the QTc differ-
ence between these 2 EKGs. Patients were separated
into 3 categories: (1) patients with a decrease in QTc,
(2) patients with a ‘meaningful” asymptomatic QTc in-
crease, defined as the QTc interval exceeding 450 ms
in males or 470 ms in females, and (3) patients with
a ‘non-meaningful’ asymptomatic QTc increase where
the QTc interval remained within normal limits.
Patients who had an asymptomatic ‘non-meaningful’
QTc increase were then stratified by the most recent
domperidone dose (=80 mg daily or <80 mg daily),
and average QTc increases were compared between
these groups. The most recent recorded dose of dom-
peridone was used for all analyses of QTc intervals
in order to more correctly extrapolate the correct
dose being used at the time the most recent ECG was
taken.

Statistical analysis

Data analysis was performed using IBM SPSS software
V.27 (SPSS). Descriptive summary statistics are presented
as means+SD for continuous variables with normal distri-
bution, median with IQR for continuous variables with

Patients who received domperidone under the FDA-IND protocol at our institution

|

Patients who consented to be in our current study

Excluded Patients (N=19)
+ Follow up EKGs not available, N =12

« Patients on lower dose of domperidone
( <40 mg/day), N= 6

« Diagnosis of gastroparesis was not con-
firmed, N =

Final Study Population
=21

Figure 1  Flow chart of the study population. FDA-IND, Food and
Drug Administration Investigational New Drug.

non-normal distribution, and frequencies with percentages
for categorical variables.

RESULTS

Patient demographics and dosing

At the time of the study, 75 patients were enrolled in the
FDA-IND compassionate use protocol for domperidone at
our academic center. Among them, a total of 21 patients
were on chronic high-dose domperidone use and met the
inclusion criteria with at least 1 follow-up EKG and 1
follow-up interview (figure 1). The basic demographics
of the study cohort are outlined in table 1. The mean age
of the cohort was 50.1 (range 25-76) years, with 90.5%
(n=19) females. The ethnicity among our patient popu-
lation included 52.4% white, 42.9% Hispanic, and 4.8%
Pacific Islander. In terms of etiology of GB 66.7% of the

Table 1 Summary of the demographic data for 21 patients with
gastroparesis (GP) receiving chronic high doses of domperidone
therapy

Demographics n=21 (%)
Mean age (SD) 50.1 (16.58)
Median age (IQR) 47 (35, 68.5)
Female 19 (90.5)
Mean body mass index (SD) 26.47 (8.37)
Race

White 11 (52.4)

Hispanic 9 (42.9)

Pacific Islander 1(4.8)
Etiology

Diabetes 14 (66.7)

Idiopathic 7(33.3)
Mean current domperidone dose (SD) 67.62 (24.27)
Mean highest domperidone dose (SD) 80 (20.98)

Mean duration of domperidone treatment (SD) 52.33 (22.16)

Woods K, et al. J Investig Med 2022;0:1-8. doi:10.1136/jim-2021-001968

BuAdos Aq pajoaloid 1sanb Ag 20z ‘0T |1dy UO /:3])} WOlj papeojumoq "Z20z Arenigad Gz uo 896T00-TZ0Z-WI/9ETT 0T Se paysiand 1s1y :paN Busanu| ¢


https://dx.doi.org/10.1136/jim-2021-001968
https://dx.doi.org/10.1136/jim-2021-001968

Original research

Table 2 Severity of symptoms before and after treatment with high-dose domperidone

Symptom Pretreatment average severity Post-treatment average severity Percentage decrease P value
Abdominal pain 3.14 (1.15) 1.62 (1.40) 48.41 <0.001
Early satiety 3.19(1.08) 1.48 (1.47) 53.61 <0.001
Bloating 2.86 (1.39) 1.76 (1.30) 38.46 0.004
Nausea 3(1.23) 1.33(1.28) 55.67 <0.001
Vomiting 2.67 (1.77) 0.48 (0.87) 82.02 <0.001
Constipation 1.52 (1.78) 1(1.34) 34.21 0.149
Diarrhea 1.33 (1.53) 0.86 (1.32) 35.34 0.125

Symptom severity was graded on a 5-point Likert scale ranging from 0 to 4 (0—absent; 1—mild; 2—moderate; 3—severe; 4—extremely severe).

patients had diabetes and 33.3% were categorized as idio-
pathic GP. The mean duration of treatment was 52.3 (range
16-97) months. At the time of the study, the mean dose
of the domperidone is 67.6 mg (range 40-120 mg), with a
mean highest dose of 80 mg (range 40-120 mg).

Treatment response

Tables 2 and 3 demonstrate a change in patients’ symptom
severity and frequency post-treatment. There was a signif-
icant improvement in the severity of all GP symptoms
among the patient cohort who were treated with a high
dose of domperidone. Mean symptom improvement for
all 21 patients was reported at 54.8%. Symptom improve-
ment ranged from 30% to 100%, with no patients reporting
worsening of symptoms on domperidone. In fact, 54%
of the cohort reported a positive symptoms response of
>50% during their treatment. The symptom that improved
the most was vomiting, with a reduction of 82% in mean
severity and 76% in mean frequency. Nausea was the second
most improved symptom with a reduction of 55% in mean
severity and 52% in mean frequency. Abdominal pain was
also significantly improved, with a 48% improvement in the
severity and 58% in frequency. The least but still significant
improvement was seen with bloating, a 38% reduction in
severity, and a 229% reduction in frequency.

QTc variation from baseline to post-domperidone
therapy

A total of 101 ECGs were performed during the course of
this study for all participants (including 21 baseline ECGs).
All patients had 1 baseline ECG and at least 1 follow-up
ECG within the first year of treatment, with 15 patients
having =1 follow-up ECG throughout the study (figure 2).
There was a median of 4 follow-up ECGs per patient over
the course of this study (IQR 1-6). At 120 mg/day, 2 patients

(9.5%) had asymptomatic prolongation of their QTc interval
(>450 ms in males, >470 ms in females) without adverse
cardiac effects such as arrhythmia(s), high-degree block,
myocardial infarction, cardiac-related hospital admissions
or SCD (table 4). The first patient endorsed a treatment
response of 30% improvement, and the drug was subse-
quently discontinued (QTc max of 491 ms). The second
patient rated symptomatic improvement at 95% when the
domperidone dose was lowered to 80 mg with subsequent
resolution of QTc prolongation and without recurrence
of QTc changes during 20 more months of treatment. No
patient experienced any adverse cardiac events (ie, arrhyth-
mia(s), high-degree block).

The difference between baseline QTc and the most recent
post-treatment QTc for all patients revealed an average of
2.7 ms decrease in QTc interval. This was after excluding
the 2 patients mentioned above, who were found to have a
prolonged QTc. An asymptomatic ‘non-meaningful’ increase
in QTc was observed in 7 patients taking an average daily
dose of 71.4 mg of domperidone. They had a mean increase
of 23.2 ms in the QTc interval when assessing the difference
from baseline. When stratifying differences in QTc for these
7 patients by the most recent domperidone dose of either
<80 mg or =80 mg, we found that patients who were taking
daily doses of <80 mg (n=3) had an average increase in an
interval of 15.3 ms at an average dose of 46.6 mg. Patients
taking =80 mg (n=4) had an average increase of 29.2 ms
at an average dose of 90 mg. The greatest QTc difference
noted in a single patient was an asymptomatic increase of
52 ms from baseline to most recent ECG in a female patient
taking 80 mg (most recent QTc measured 466 ms). The
majority of the patients in this study (n=12, 57.1%) were
not found to have any increase in QTc and actually had an
average decrease in QTc of 19.7 ms while taking a mean
dose of 58 mg of domperidone (range 40-120 mg).

Table 3  Frequency of symptoms before and after treatment with high-dose domperidone

Symptom Pretreatment average frequency Post-treatment average frequency Percentage decrease P value
Abdominal pain 3.33(1.19) 1.38(1.36) 58.56 <0.001
Early satiety 3.43(1.12) 1.71 (1.711) 50.15 <0.001
Bloating 2.90 (1.45) 2.24 (1.48) 22.76 0.095
Nausea 3.14(1.32) 1.52 (1.50) 51.59 <0.001
Vomiting 2.19(1.72) 0.52 (1.03) 76.26 <0.001
Constipation 1.62 (1.72) 0.90 (1.22) 44.44 0.052
Diarrhea 1(1.18) 0.81 (1.25) 19 0.463

Symptom frequency was graded on a 5-point Likert scale ranging from 0 to 4 (O=absent; 1=once a week; 2=two to three times a week; 3=four to six times a week;

4=daily or more).
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Patient ID
»
-
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22 12

-11
-13
-18
-20
-22
-23

Decreased QTc from baseline

20

65

52

48
47

Increased QTc from baseline

Figure 2 Bar chart depicting individual patients for baseline QTc against the largest QTc that occurred on the treatment period.

Prolactin-related events and ‘other’ reported effects
Table 5 demonstrates prolactin-related events, as well as
‘other’ reported effects, not including QTc prolongation
and/or ECG abnormalities. A total of 14 patients reported
either prolactin-related events or ‘other’ reported effects
during therapy. Seven patients noted prolactin-related side
effects, including breast tenderness (n=2), breast enlarge-
ment (n=1), nipple discharge (n=1), and menstrual irreg-
ularities (n=4). Seven patients noted ‘other’ reported side
effects, including the following: heart palpitations (n=4),
chest pain (n=1), spasms of the voluntary muscles (n=4),
and restlessness (n=4). The symptoms of chest pain and
palpitations occurred in 19% of patients (n=4) without
QTc prolongation or other significant ECG abnormalities.
Additionally, there were no cardiac-related events, hospital
admissions, or deaths in any of the patients who partici-
pated in this study. None of the symptoms reported led to
the discontinuation of domperidone.

DISCUSSION
This study evaluated the efficacy and safety of high-dose
domperidone in patients with GP in the setting of long-
term follow-up. All patients in the study had improvement
of their symptoms with a mean improvement of 54.8%, and
specifically 57% of the study cohort actually exceeded the
50% improvement mark in their symptoms. Most bene-
fits were observed with reductions in vomiting followed
by nausea and abdominal pain. No patient reported wors-
ening symptoms while on domperidone. Only 2 patients
(9.5%) were found to have meaningful QTc prolongation,
both taking domperidone 120 mg/day. However, no patient
experienced any adverse cardiac events such as arrhyth-
mias or high-degree nodal block. The mean highest dose of
domperidone is 80 mg/day, and the mean follow-up period
of the study cohort is 52 months (4.4 years).

There has been a reasonable amount of research with
domperidone regarding its efficacy at conventional

doses.'*"® Gastric emptying studies, both pre-domperidone
and post-domperidone treatment, have also shown improve-
ment.”* There have also been studies focused on subjective
improvement in patient symptoms, assessed by question-
naires where the reduction in nausea, vomiting, and feelings
of fullness have been the most responsive.>* Similarly, in our
study, we also observed that vomiting and nausea were the
most improved symptoms in our study cohort. The short-
comings of the earlier studies using domperidone are that
the doses used are conventional at 30 mg daily, with very
few doses ranging up to 80 mg daily.

Clinicians managing patients taking domperidone may
be hesitant to increase the dose due to the aforementioned
concerns of adverse cardiac events and demonstration of
effects on the QTc interval.** In our study, 9.5% had signifi-
cant QTc prolongation, but they were asymptomatic and did
not have any arrhythmias. About one-third of the patients
were noted to have an asymptomatic ‘non-meaningful’
increase in QTc. The majority of the patients (57.1%) did
not have any QTc prolongation. In a phase I randomized
placebo-controlled study with 44 healthy volunteers, the
use of domperidone at 80 mg/day caused prolongation of
the mean QTc interval up to 10 ms without clinically rele-
vant effects.”> Ortiz et al found that 15% of patients who
were taking domperidone up to 120 mg/day had an asymp-
tomatic prolongation of the QTc interval at follow-up, 3
had palpitations without ECG changes while no ventricular
arrhythmia (VA) or SCD was reported.”® A Canadian study
revealed that among 122,333 patients receiving a domper-
idone prescription, there were only 18 reports (0.9 per
10,000) of serious adverse cardiac events with no evidence
of SCD.”” Buffery and Strother determined that the use of
high-dose domperidone (80 mg/day) was not associated
with QTc prolongation in healthy volunteers and concluded
that their analysis does not support the theory that domper-
idone presents unacceptable risks.'® Predisposing factors
for increased risk of QTc prolongation and VA or SCD
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Table 4 EKG characteristics of patients who experienced QTc prolongation with corresponding domperidone doses (prolonged QTc values in bold)

Highest dose

(mg)

Most recent dose

(mg)

ECG arrhythmias

Other adverse effects reported

Prolactin-related side effects

No

Symptom % change

30% Better
95% Better

All follow-up QTc

491

Sex Baseline QTc
467

F
F

Patients

None

Restlessness

120

120

Patient A

None

No Muscle spasms

120

80

464-477-482-426-392-446-429-464

455

Patient B

have been older age, female sex, heart failure with low left
ventricular ejection fraction, left ventricular hypertrophy,
ischemia, bradycardia, electrolyte abnormalities such as
hypokalemia and hypomagnesemia as well as polyphar-
macy.'® ** # The most recent cohort study by the National
Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK) Gastroparesis Consortium assessed the effect of
domperidone therapy on GP symptoms (n=181), and they
reported no adverse cardiac events or unexplained deaths.*”

On the other hand, there have been some studies that
have associated domperidone use with increased risk of VA
and SCD. A case—control study from the Netherlands with
83,212 patients reported a 44% increased risk for serious
VA and SCD with domperidone at 40 mg/day compared
with proton pump inhibitors only, and a §9% increased risk
of VA or SCD with domperidone use compared with non-
users.”’ However, the validity of these results is biased as
participants had other comorbid factors that could cause VA
or SCD, specifically cardiomyopathy in 3.3%, heart failure
in 35%, history of VA in 0.2%, ischemic heart disease in
37.4%, liver failure in 1.4%, other arrhythmias in 13.4%,
QT-prolonging medications in 22.2%, and current or past
use of CYP3A4 inhibitors in 11.3%.%") Other studies based
in Europe that have associated domperidone with SCD
or VA have concerning limitations.>** Those studies are
mostly retrospective case—control studies that mainly relied
on hospital and community-based records and databases.
Additionally, the studies by Straus et al, De Bruin et al, and
van Noord et al did not use serial ECGs to assess or monitor
at-risk patients. Also, 2 of these studies were performed in
the Netherlands, where domperidone is available over the
counter, which introduces a potential bias in these studies
as this might well lead to inaccuracies reported by patients
in their usage data.’*3% %

The FDA-IND protocol for domperidone emphasizes
and recommends careful QTc monitoring in all patients.
Their mandate is to obtain an ECG before, within 1week,
and 1month after starting therapy and subsequently at
2-month intervals. The FDA also recommends scrutinizing
concomitant use of all medications known to prolong the
QT interval and being aware of the medications that inhibit
the CYP3A4 pathway as coadministration of these drugs
can potentiate QTc prolongation even more. In addition,
serial laboratory analysis every 2 months to detect clinically
significant hypokalemia or hypomagnesemia and periodic
office visits to assess the patient’s clinical status continu-
ously were incorporated. Clinical acumen and vigilance are
required by the clinician when domperidone is prescribed,
and we (the authors) highlight the following guidelines:
(1) discuss and document potential side effects with your
patient; (2) obtain a baseline ECG and serum electrolytes
prior to starting domperidone, as well as at 3-month inter-
vals during treatment, with a QTc of >450 ms in males and
>470ms in females and/or significant, sustained hypoka-
lemia or hypomagnesemia serving as contraindications to
either starting or continuing therapy’; (3) begin with a dose
of 10 mg four times a day—30 minutes prior to meals and
at bedtime, and gradually uptitrate the dose (maximum 120
mg/day) until a satisfactory therapeutic effect is achieved®®;
(4) dosing should be reassessed if symptoms of shortness
of breath, chest pain, palpitations, syncope or prolactin-
mediated complaints arise.
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Table 5 Prolactin-related events as well as other side effects associated with chronic therapy with high-dose domperidone

Most
recent Highest Nipple Breast Breast Menstrual Muscle Heart Chest
dose (mg) dose (mg) discharge enlargement tenderness irregularity Restlessness spasms palpitations pain
120 120 X

70 80 X X X X

60 60

40 80 X

80 120 X

40 80 X

60 60 X X
120 120 X X

40 40

60 80 X
100 100 X

80 80 X

40 80

80 80 X X

Our study had some limitations. The main limitation
is that it is a retrospective study with a small sample size.
Another possible limitation was that ECG follow-up relied
on patients’ adherence to office appointments, and thus
missed appointments could have led to the loss of some
follow-up data. Telephone calls were periodically made to
patients and their primary care physicians to obtain addi-
tional clinical information as well as ECG results, including
tracings that were faxed. Lastly, we were not able to assess
serial prolactin levels in our patients.

In summary, our study is unique in that we used higher
doses than the standard 30 mg/day, specifically doses in
excess of 60 mg/day and up to 120 mg/day in patients with
GP, and for long periods of time ranging up to 96 months
with a mean of 52 months in patients with GP who had
exhausted other therapeutic options, the majority failing
metoclopramide or unable to tolerate its side effects. This
is a real challenge that is frequently faced by practicing
gastroenterologists, and hence our data provide evidence-
based guidance for clinicians in the further management of
patients with GP. We conclude that high-dose domperidone
has a satisfactory cardiovascular risk profile while effec-
tively reducing symptoms of GP, particularly nausea and
vomiting.

Author affiliations

"Department of Internal Medicine, Texas Tech University Health Sciences
Center El Paso Paul L Foster School of Medicine, El Paso, Texas, USA
Department of Gastroenterology, UT Health San Antonio Long School of
Medicine, San Antonio, Texas, USA

*Department of Gastroenterology, University of New Mexico Health Sciences
Center, Albuquerque, New Mexico, USA

*Department of Gastroenterology, Texas Tech University Health Sciences
Center El Paso Paul L Foster School of Medicine, El Paso, Texas, USA

Contributors KW drafted the article, compiled the data and interpreted
the data under the guidance of RM. MG did formal data analysis, substantial
revision of the manuscript, and literature search. ZG drafted and edited the
article. MB-B drafted the article. IS reinforced the IRB protocol compliance
and contributed to the manuscript input. KE participated in acquisition of
data. NW assisted in data compilation and analysis. TS individually reviewed
and interpreted all patient EKGs. RM conceptualized and designed the study,
drafted the article, and revised it critically for intellectual content and final
approval of the version to be submitted. All authors discussed the results and

contributed to the final manuscript. RM is responsible for the overall content
as the guarantor.

Funding The authors have not declared a specific grant for this research from
any funding agency in the public, commercial or not-for-profit sectors.

Competing interests Richard McCallum is the editor-in-chief of the Journal
of Investigative Medicine. All other authors declare no competing interests.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was
approved by TTUHSC EP IRB (E09109) and IND (107710, IRB E19023).
Participants gave informed consent to participate in the study before taking
part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.
All data relevant to the study are included in the article or uploaded as
supplementary information.

Supplemental material This content has been supplied by the author(s).

It has not been vetted by BMJ Publishing Group Limited (BMJ) and may not
have been peer-reviewed. Any opinions or recommendations discussed are
solely those of the author(s) and are not endorsed by BMJ. BMJ disclaims all
liability and responsibility arising from any reliance placed on the content.
Where the content includes any translated material, BMJ does not warrant the
accuracy and reliability of the translations (including but not limited to local
regulations, clinical guidelines, terminology, drug names and drug dosages),
and is not responsible for any error and/or omissions arising from translation
and adaptation or otherwise.

ORCID iD
Mahesh Gajendran http://orcid.org/0000-0003-0932-4848

REFERENCES

1 Parkman HP, Hasler WL, Fisher RS, et al. American gastroenterological
association medical position statement: diagnosis and treatment of
gastroparesis. Gastroenterology 2004;127:1589-91.

2 abell tl, bernstein vrk, cutts t, et al. Treatment of gastroparesis: a
multidisciplinary clinical review. the American motility Society Task force on
gastroparesis (members in alphabetical order). Neurogastroenterol Motil
2006;18:263-83.

3 Rey E, Choung RS, Schleck CD, et al. Prevalence of hidden gastroparesis in
the community: the gastroparesis "iceberg". J Neurogastroenterol Motil
2012;18:34-42.

4 Camilleri M, Parkman HP, Shafi MA, et al. Clinical guideline: management of
gastroparesis. Am J Gastroenterol 2013;108:18-37.

5 Reddymasu SC, Soykan |, McCallum RW. Domperidone: review of
pharmacology and clinical applications in gastroenterology. Am J Gastroenterol
2007;102:2036-45.

Woods K, et al. J Investig Med 2022;0:1-8. doi:10.1136/jim-2021-001968

BuAdos Aq pajoaloid 1sanb Ag ¥20z ‘0T |1dy UO /:3])) WOlj papeojumoq "Z20z Arenigad Gz uo 896T00-TZ0Z-WI/9ETT 0T Se paysiiand 1s1y :paN Busanu| ¢


http://orcid.org/0000-0003-0932-4848
http://dx.doi.org/10.1053/j.gastro.2004.09.054
http://dx.doi.org/10.1111/j.1365-2982.2006.00760.x
http://dx.doi.org/10.5056/jnm.2012.18.1.34
http://dx.doi.org/10.1038/ajg.2012.373
http://dx.doi.org/10.1111/j.1572-0241.2007.01255.x

Original research

6 Loganathan P, Gajendran M, McCallum R. Current and future treatment 22 Schey R, Saadi M, Midani D, et al. Domperidone to treat symptoms of
management strategies for gastroparesis. Expert Opinion on Orphan Drugs gastroparesis: benefits and side effects from a large single-center cohort. Dig
2019;7:211-21. Dis Sci 2016;61:3545-51.

7 Parkman HP, Hasler WL, Fisher RS, et al. American gastroenterological 23 Heckert J, Parkman HP. Therapeutic response to domperidone in gastroparesis:
association technical review on the diagnosis and treatment of gastroparesis. A prospective study using the GCSI-daily diary. Neurogastroenterol Motil
Gastroenterology 2004;127:1592-622. 2018;30. doi:10.1111/nmo.13246. [Epub ahead of print: 07 Nov 2017].

8 Soykan I, Sarosiek I, McCallum RW. The effect of chronic oral domperidone 24 Field J, Wasilewski M, Bhuta R, et al. Effect of chronic domperidone use on QT
therapy on gastrointestinal symptoms, gastric emptying, and quality of life in interval: a large single center study. J Clin Gastroenterol 2019;53:648-52.
patients with gastroparesis. Am J Gastroenterol 1997;92:976-80. 25 Biewenga J, Keung C, Solanki B, et al. Absence of QTc prolongation with

9 Silvers D, Kipnes M, Broadstone V, et al. Domperidone in the management of domperidone: a randomized, double-blind, Placebo- and Positive-Controlled
symptoms of diabetic gastroparesis: efficacy, tolerability, and quality-of-life thorough QT/QTc study in healthy volunteers. Clin Pharmacol Drug Dev
outcomes in a multicenter controlled trial. Clin Ther 1998;20:438-53. 2015:4:41-8.

10 Heer M, Miiller-Duysing W, Benes |, et al. Diabetic gastroparesis: treatment 26 Ortiz A, Cooper CJ, Alvarez A, et al. Cardiovascular safety profile and clinical
with domperidone--a double-blind, placebo-controlled trial. Digestion experience with high-dose domperidone therapy for nausea and vomiting. Am
1983;27:214-7. J Med Sci 2015;349:421-4.

11 Horowitz M, Harding PE, Chatterton BE, et a/. Acute and chronic effects of 27 Summary Safety Review - Domperidone - Health Canada, 2014. Available:
domperidone on gastric emptying in diabetic autonomic neuropathy. Dig Dis https://hpr-rps.hres.ca/reg-content/summary-safety-review-detail.php?lang=
Sci 1985;30:1-9. en&linkID=SSR00277 [Accessed 29 Dec 2021].

12 Koch KL, Stern RM, Stewart WR, et al. Gastric emptying and gastric 28 Al-Khatib SM, LaPointe NMA, Kramer JM, et al. What clinicians should know
myoelectrical activity in patients with diabetic gastroparesis: effect of long-term about the QT interval. JAMA 2003;289:2120-7.
domperidone treatment. Am J Gastroenterol 1989;84:1069-75. 29 Locati EH, Zareba W, Moss AJ, et al. Age- and sex-related differences in clinical

13 Patterson D, Abell T, Rothstein R, et al. A double-blind multicenter comparison manifestations in patients with congenital long-QT syndrome: findings from
of domperidone and metoclopramide in the treatment of diabetic patients with the International LQTS registry. Circulation 1998;97:2237-44.
symptoms of gastroparesis. Am J Gastroenterol 1999;94:1230—4. 30 Sarosiek I, Van Natta M, Parkman HP, et a/. Effect of domperidone

14 Extrapyramidal reactions due to domperidone. Lancet 1980;2:802. therapy on gastroparesis symptoms: results of a dynamic cohort study by

15 Weaving A, Bezwoda WR, Derman DP. Seizures after antiemetic treatment with NIDDK gastroparesis Consortium. Clin Gastroenterol Hepatol 2021;108.
high dose domperidone: report of four cases. Br Med J 1984;288:6432 doi:10.1016/j.cgh.2021.05.063. [Epub ahead of print: 02 Jun 2021].

16 Osborne RJ, Slevin ML, Hunter RW, et al. Cardiotoxicity of intravenous 31 Johannes CB, Varas-Lorenzo C, McQuay LJ, et al. Risk of serious ventricular
domperidone. Lancet 1985;2:385. arrhythmia and sudden cardiac death in a cohort of users of domperidone: a

17 Rossi M, Giorgi G. Domperidone and long QT syndrome. Curr Drug Saf nested case-control study. Pharmacoepidemiol Drug Saf 2010;19:881-8.
2010;5:257-62. 32 van Noord C, Dieleman JP, van Herpen G, et al. Domperidone and ventricular

18 Buffery PJ, Strother RM. Domperidone safety: a mini-review of the science arrhythmia or sudden cardiac death: a population-based case-control study in
of QT prolongation and clinical implications of recent global regulatory the Netherlands. Drug Saf 2010;33:1003-14.
recommendations. N Z Med J 2015;128:66—74. 33 Straus SMJM, Sturkenboom MCJM, Bleumink GS, et al. Non-cardiac

19 Ortiz A, Cooper CJ, Gomez Y, et al. Cardiovascular safety profile and clinical QTc-prolonging drugs and the risk of sudden cardiac death. Eur Heart J
experience with high-dose domperidone therapy for nausea and vomiting. Am 2005;26:2007-12.

J Med Sci 2015;349:421-4. 34 De Bruin ML, Hoes AW, Leufkens HGM. QTc-prolonging drugs and

20 Heckert J, Parkman HP. Therapeutic response to domperidone in gastroparesis: hospitalizations for cardiac arrhythmias. Am J Cardiol 2003;91:59-62.

A prospective study using the GCSI-daily diary. Neurogastroenterol Motil 35 Bashashati M, Sarosiek I, Siddiqui T, et al. Adverse effects of domperidone:
2018;30:e13246. prolonged quest for knowledge? Dig Dis Sci 2016;61:3384—6.

21 Field J, Wasilewski M, Bhuta R, et al. Effect of chronic domperidone use on gt 36 Bustamante-Bernal M, Wani P, McCallum RW. Domperidone: everything a
interval. J Clin Gastroenterol 2019;53:648-52. gastroenterologist needs to know. practical. Gastroenterology 2015:16-39.

8 Woods K, et al. J Investig Med 2022;0:1-8. doi:10.1136/jim-2021-001968

yBuAdoo Ag paloslold 1senb Ag 20z ‘0T Mdy uo /:3]1) WoJy papeojumod 220z Arenigad GZ uo 896T00-TZ0Z-WI9ETT 0T Se paysiand isuy :paN Bnsaau| ¢


http://dx.doi.org/10.1080/21678707.2019.1617694
http://dx.doi.org/10.1053/j.gastro.2004.09.055
http://www.ncbi.nlm.nih.gov/pubmed/9177513
http://dx.doi.org/10.1016/S0149-2918(98)80054-4
http://dx.doi.org/10.1159/000198955
http://dx.doi.org/10.1007/BF01318363
http://dx.doi.org/10.1007/BF01318363
http://www.ncbi.nlm.nih.gov/pubmed/2773901
http://dx.doi.org/10.1111/j.1572-0241.1999.00456.x
http://www.ncbi.nlm.nih.gov/pubmed/6107480
http://dx.doi.org/10.1136/bmj.288.6432.1728
http://dx.doi.org/10.1016/S0140-6736(85)92515-2
http://dx.doi.org/10.2174/157488610791698334
http://www.ncbi.nlm.nih.gov/pubmed/26117678
http://dx.doi.org/10.1097/MAJ.0000000000000439
http://dx.doi.org/10.1097/MAJ.0000000000000439
http://dx.doi.org/10.1111/nmo.13246
http://dx.doi.org/10.1097/MCG.0000000000001183
http://dx.doi.org/10.1007/s10620-016-4272-5
http://dx.doi.org/10.1007/s10620-016-4272-5
http://dx.doi.org/10.1111/nmo.13246
http://dx.doi.org/10.1097/MCG.0000000000001183
http://dx.doi.org/10.1002/cpdd.126
http://dx.doi.org/10.1097/MAJ.0000000000000439
http://dx.doi.org/10.1097/MAJ.0000000000000439
https://hpr-rps.hres.ca/reg-content/summary-safety-review-detail.php?lang=en&linkID=SSR00277
https://hpr-rps.hres.ca/reg-content/summary-safety-review-detail.php?lang=en&linkID=SSR00277
http://dx.doi.org/10.1001/jama.289.16.2120
http://dx.doi.org/10.1161/01.cir.97.22.2237
http://dx.doi.org/10.1016/j.cgh.2021.05.063
http://dx.doi.org/10.1002/pds.2016
http://dx.doi.org/10.2165/11536840-000000000-00000
http://dx.doi.org/10.1093/eurheartj/ehi312
http://dx.doi.org/10.1016/S0002-9149(02)02998-3
http://dx.doi.org/10.1007/s10620-016-4333-9

	Cardiac safety and clinical efficacy of high-­dose domperidone for long-­term treatment of gastroparesis symptoms
	Abstract
	Introduction﻿﻿
	Materials and methods
	Patient selection
	Assessment of safety and efficacy of domperidone
	Statistical analysis

	Results
	Patient demographics and dosing
	Treatment response
	QTc variation from baseline to post-domperidone therapy
	Prolactin-related events and ‘other’ reported effects

	Discussion
	References


