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Introduction: Gastroparesis symptoms can be severe and debilitating. Many patients do not
respond to currently available treatments. Mirtazapine has been shown in case reports to reduce
symptoms in gastroparesis.

Aim: To assess the efficacy and safety of mirtazapine in gastroparetic patients.

Methods: Adults with gastroparesis and poorly controlled symptoms were eligible. Participants
were prescribed mirtazapine 15 mg PO ghs. Questionnaires containing the gastrointestinal
cardinal symptom index (GCSI) and the clinical patient grading assessment scale (CPGAS)
were completed by patients’ pretreatment, at 2 weeks, and at 4 weeks. Primary end point was
nausea and vomiting response to mirtazapine using the GCSI. Secondary end point was nausea
and vomiting severity assessment using the CPGAS. P-values were calculated using the paired
two-tailed Student’s #-test. Intention to treat analysis was used.

Results: A total of 30 patients aged 19-86 years were enrolled. Of those, 24 patients (80%)
completed 4 weeks of therapy. There were statistically significant improvements in nausea, vom-
iting, retching, and perceived loss of appetite at 2 and 4 weeks (all P-values <0.05) compared
with pretreatment. There was a statistically significant improvement in the CPGAS score at
week 2 (P=0.003) and week 4 (P<<0.001). Of the total patients, 14 (46.7%) experienced adverse
effects from mirtazapine and due to this, 6 patients stopped therapy.

Conclusion: Mirtazapine significantly improved both nausea and vomiting in gastroparetics
after 2 and 4 weeks of treatment. Side effects led to treatment self-cessation in a fifth of patients.
From these data, we conclude that mirtazapine improves nausea and vomiting, among other
symptoms, in patients with gastroparesis and might be useful in select patients.
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Introduction
Gastroparesis is a chronic disorder characterized by delayed gastric emptying in the
absence of mechanical obstruction. The most common types of gastroparesis are dia-
betic, idiopathic, postsurgical, and postinfectious.! Major symptoms of gastroparesis
include nausea, early satiety, bloating, and vomiting. These symptoms can be debili-
tating, causing frequent hospitalizations and diminished quality of life. The current
mainstays of medical therapy are primarily prokinetics (metoclopramide, domperidone,
etc.) and antiemetics (ondansetron, promethazine, prochlorphenazine, and others)."?
Nonmedical options include placement of gastric electrical stimulator. However,
despite the multitude of therapeutic options available, many patients still have poor
symptom control and new agents that may improve symptom control and quality of
life in gastroparetics are still explored. One such agent is mirtazapine.

Mirtazapine (Remeron, Organon USA Inc., NJ, USA) is an antidepressant with
a multifactorial mechanism of action involving antagonism of central and peripheral
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presynaptic alpha-2 adrenergic receptors as well as actions
on several subtypes of the 5-(hydroxytryptamine) HT sero-
tonin receptors and the H1 histamine receptor.® Of particular
interest in relation to gastroparesis, symptom control is
mirtazapine’s agonism of central and peripheral 5-HT1A
serotonin receptors. This receptor is known to contribute
to gastric receptive fundic relaxation, and its stimulation
by mirtazapine has been shown in multiple double-blinded,
randomized, placebo-controlled trials to improve symptom
control, weight loss, early satiation, and overall quality of life
in patients with functional dyspepsia.*”’ It has been recog-
nized as an effective antiemetic in several settings: palliative
care, chemotherapy patients, postsurgery patients, and even
idiopathic nausea and vomiting.®'* Most notably, Tack et al
have found in multiple randomized placebo-controlled trials
that mirtazapine is effective for nausea and other symptoms
in functional dyspepsia, a condition with similar symptoma-
tology to gastroparesis.’ However, there are only a handful
of case reports on the effect of mirtazapine in gastroparesis.
Studies in canines have shown that mirtazapine can accelerate
gastric emptying, and four human case reports have shown
rapid and dramatic improvement in or resolution of symptoms
in gastroparetic patients previously refractory to extensive
medical regimens.'* !

To date, there have been no large-scale studies evaluating
the efficacy of mirtazapine for symptom control in gastropa-
resis. Our goal in this study was to assess efficacy and safety
of mirtazapine in patients with gastroparesis.

Methods

Patients seen in our tertiary care hospital-associated outpa-
tient clinic were diagnosed with gastroparesis, and initiating
mirtazapine for clinical treatment was offered participation
in the study. Inclusion criteria included age >18 years,
scintigraphy-proven delayed gastric emptying (defined as
nuclear medicine gastric emptying study [GES] 4-hour
residue >10%), esophagogastroduodenoscopy negative
for obstruction, and subjectively determined poor symptom
control despite initial treatments. Patients were excluded if
they refused to participate in the registry protocol. The study
was approved by the Temple University Institutional Review
Board. All patients had a basic metabolic panel without
significant abnormality prior to mirtazapine initiation and
were not on any antiemetics or narcotics for at least 8 weeks
before the enrollment.

After signing an informed consent for study participation,
the patients were prescribed mirtazapine 15 mg daily taken
at bedtime. Prior to treatment initiation, patients filled out

questionnaires containing the gastroparesis cardinal symptom
index (GCSI) and the clinical patient grading assessment
scale (CPGAS). Patients filled out these same questionnaires
after 2 weeks of treatment and after 4 weeks of treatment.

The GCSI is a validated patient-centric tool for assess-
ing symptom severity in gastroparesis.'’ For each of several
gastrointestinal symptoms, patients were assigned a score
ranging from 0 (none) to 5 (very severe) to describe their
experience of that symptom over a given period or point in
time. A lower GCSI score represents better symptom control.
The CPGAS is another patient-centric tool that allows patients
to quantify changes in symptom control over a given period
of time with scores ranging from —7 (a very great deal worse)
through 0 (about the same) to +7 (a very great deal better).
We used intention to treat analysis and patients who stopped
therapy after 2 weeks were included. They were assigned the
same week 4 GCSI score as week 2 and a week 4 CPGAS
score of 0, signifying no change from weeks 2 to 4.

Our primary end point was nausea and vomiting response
to mirtazapine according to the GCSI score. Our secondary
end point was nausea and vomiting severity assessment
using the CPGAS score. Mean GCSI scores, GCSI score
changes, and CGPAS scores with standard deviation were
calculated for pretreatment, 2 weeks of therapy, and 4 weeks
of therapy. P-values were calculated using the paired two-
tailed Student’s ¢-test or chi-square test.

Results

Demographics

A total of 30 patients (F-25; mean age 46120 years; mean
body mass index [BMI] 25.145.8) were enrolled in our study.
The majority of them had idiopathic gastroparesis (24/30,
80%), whereas 4/30 (13.3%) had diabetic gastroparesis,
1/30 (3.3%) had postsurgical gastroparesis, and 1/30 (3.3%)
had post-viral gastroparesis. The average 4-hour residue on
nuclear medicine GES was 28.5% (£12.6). Complete patient
demographics can be seen in Table 1. Of total, 24 (80%)
patients completed all 4 weeks of therapy, whereas 6 (20%)
patients stopped after 2 weeks due to adverse effects.

Outcomes

We noted a statistically significant improvement in the nausea
and vomiting GCSI score at 2 weeks (P<<0.001 for both) and
at 4 weeks (P<<0.001 for both) compared with pretreatment
(Table 2; Figure 1). Among the other GCSI variables, we
noted a statistically significant improvement in perceived loss
of appetite at both 2 and 4 weeks (P=0.045 and P=0.02, respec-
tively), in retching at both 2 and 4 weeks (P=0.02 for both),
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Table | Patient characteristics

Variables Value
Total number of patients 30
Average age (years) 46 (SD %20)
Female sex 25 (83)
BMI (kg/m?) 25.1 (SD £5.8)
Ethnicity
Caucasian 24 (80)
African American 3 (10)
Latino 3 (10)

Average GES 4-hour residue 28.5 (SD £12.6)

Diabetes (type | or Il) 4(13.3)
CCY 5(l6.7)
Abdominal surgery (other than CCY) 1 (3.3
Current no. of gastroparesis medications 1.2 (SD +0.9)
No. of gastroparesis medications tried previously 3 (SD %1.0)
Prior intrapyloric botulinum toxin injection 9 (3.0)
Current enterra gastric electric stimulator 2 (6.7)
Main symptom, %

Nausea 19 (63.3)

Vomiting 5(16.7)

Abdominal pain 4(13.3)

Bloating 2(6.7)

Notes: “This patient underwent Whipple procedure. Data presented as n (%) unless
otherwise stated.

Abbreviations: BMI, body mass index; CCY, cholecystectomy; GES, gastric
emptying study; SD, standard deviation.

and in perceived ability to finish a “normal-sized meal” at
4 weeks (P=0.03) compared with pretreatment. Nausea and
vomiting, as assessed by the CPGAS, significantly improved
at both 2 weeks (P=0.003) and 4 weeks (P<<0.001) compared
with pretreatment.

Predictors of response
For all GCSI variables with significant 2 and 4 weeks changes
(nausea, vomiting, retching, and loss of appetite), demographics

among responders and nonresponders were assessed to
evaluate for any predictors of response. Responders were
defined as patients with a negative GCSI score change
(signifying a lower score, and thus an improvement in
symptom control) at week 2 and/or week 4. Patients with no
change or a positive GCSI score change were considered non-
responders. Variables assessed included age, BMI, ethnicity,
gastroparesis etiology, and GES 4-hour residue. Etiology was
characterized as idiopathic or non-idiopathic.

Patients with idiopathic gastroparesis tended to
have improvements in vomiting more than those with
non-idiopathic gastroparesis (P=0.05). In addition, older
age predicted increased improvement in the loss of appetite
(P=0.02). Otherwise, there were no statistically significant
differences in any of these variables between responders and
nonresponders (Table 3 for nausea, Table 4 for vomiting,
Table 5 for retching, and Table 6 for the loss of appetite).

Side effects

Several patients reported adverse side effects after starting
mirtazapine. In total, 14/30 patients (46.7%) experienced at
least one side effect. Eight of these 14 patients (57%) expe-
rienced more than one adverse effect. The most commonly
reported adverse effects were drowsiness and lethargy/
fatigue. Other uncommon side effects included constipation,
disoriented thinking, increased appetite, weight gain, depres-
sion, mood swings, and slurred speech (Table 7). A total of
six patients stopped treatment prior to 4 weeks. Adverse
side effects resolved spontaneously during treatment in two
patients. Of note, the same patient accounted for the single
occurrence of depression, mood swings, and slurred speech.

Table 2 GCSI and CPGAS scores pretreatment, at 2 weeks, and at 4 weeks with average score changes

GCSI category

Mean pre-treatment Mean 2 week

Mean 2 week Mean 4 week Mean 4 week

score = SD score £ SD (P-value) change £+ SD score + SD (P-value) change +SD
Nausea 4.0£1.3 2.9+1.1 (<0.001) -1.1£1.4 2.76+1.6 (<0.001) —1.16x1.5
Retching 2.6%1.9 1.9£1.9 (0.02) —0.68+15 1.8£18 (0.02) —-0.86+1.7
Vomiting 21£1.8 1.4+1.9 (<0.001) —-0.6£0.6 1.2+1.8 (<0.001) —0.8+0.9
Stomach fullness 32%14 2.8+1.8 (0.16) —0.4£1.35 3.0£1.6 (0.23) —-0.3£1.1
Loss of appetite 2.8+1.5 2.2+2.0 (0.045) —0.56+1.4 2.0+1.8 (0.02) —0.8+1.4
Not able to finish a normal-sized meal 2.9£1.5 2.6x1.6 (0.15) —-0.3£1.1 2.3+1.6 (0.03) —0.6+1.4
Feeling excessively full after meals 3.0+1.8 2.7+2.1 (0.46) -0.2+1.6 3.0+2.0 (037) —0.3+1.5
Stomach or belly visibly larger 2.8+1.9 2.5+1.8 (0.45) —0.3+1.8 2.4+1.7 (0.33) —0.52+2.0
Bloating 2.7+1.8 3+2.0 (0.76) —0.1£1.3 2.3+1.6 (0.29) —0.4£1.9
Upper abdominal discomfort 2.6£1.5 2.5+1.6 (0.85) 0.0£1.02 2.5+1.6 (0.86) 0.0£1.1
Upper abdominal pain 2.6+1.6 2.2+1.9 (0.12) —0.44+1.3 2.2+1.9 (0.06) —0.44+1.1
CPGAS score 0 1.72+2.7 (0.003) 1.72+2.7 2.2+2.7 (<0.001) 2.2+2.7

Notes: Categories with statistically significant findings (nausea, vomiting, loss of appetite, retching, week 4 “not able to finish normal-size meal”, and CPGAS score) are in

bold. Note that the last two symptom categories, diarrhea and constipation, were omitted for this study.

Abbreviations: CPGAS, clinical patient grading assessment scale; GCSI, gastroparesis cardinal symptom index; SD, standard deviation.
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Figure | Mean GCSlI severity scores at treatment initiation, 2 weeks, and 4 weeks
after treatment with mirtazapine.

Note: The four variables with statistically significant 2 and 4 weeks changes (nausea,
vomiting, retching, and loss of appetite) were included.

Abbreviation: GCSI, gastroparesis cardinal symptom index.

Discussion
Despite a multitude of pharmacologic treatment modalities
(albeit all off-label with the exception metoclopramide) and
growing interest in interventional/surgical techniques,'?
many patients with gastroparesis have poor symptom control.
Among the symptoms, these patients experience, nausea and
vomiting are the most prevalent. Thus, there is much interest
in finding new agents to help alleviate these potentially
debilitating symptoms.

Our study is the first prospective multipatient examination
of the effectiveness and potential side effects of mirtazapine

Table 3 Demographics of nausea responders vs nonresponders

Table 4 Demographics of vomiting responders vs nonresponders

Variables Responders Nonresponders P-value
(n=20) (n=10)

Age (years), mean = SD  45.2+17.1 46.7+24.8 0.93

BMI (kg/m?), mean £SD  24.6%5.7 26.116.2 0.52

GES 4-hour residue (%), 30.9+12.9 23.9+11.4 0.18

mean + SD

Ethnicity 1.0

Caucasian 16 8

Non-Caucasian 4 2

Etiology 0.052°

Idiopathic 14 10

Non-idiopathic® 6 0

Notes: For GES, =10% residue after 4 hours is considered normal while >10%
is consistent with gastroparesis. *Represents comparison of Caucasian vs non-
Caucasian participants; “represents comparison of idiopathic vs non-idiopathic
gastroparesis; ‘includes diabetic (4), postsurgical (1), and post-viral (I).
Abbreviations: BMI, body mass index; GES, gastric emptying study; SD, standard
deviation.

when used for the treatment of refractory nausea and vomiting
in patients with gastroparesis. We found that mirtazapine led
to a significant improvement in both nausea and vomiting at
2 and 4 weeks of therapy compared to baseline in gastroparetics.
We also noted significant improvements in CPGAS scores at
both 2 and 4 weeks compared to baseline. However, although
there was a trend of improvement between weeks 2 and 4, this
did not reach statistical significance. In addition to our primary
and secondary end points, we found significant improvements
in perceived loss of appetite and retching at 2 and 4 weeks,
and in perceived ability to finish a “normal-sized meal” at
4 weeks of treatment with mirtazapine (Table 2; Figure 1).

Interpretation of results

The results of our study suggest that mirtazapine can be a useful
tool in treating nausea and vomiting caused by gastroparesis,

Table 5 Demographics for retching responders vs nonresponders

Variables Responders Nonresponders P-value  Variables Responders Nonresponders P-value
(n=24) (n=6) (n=17) (n=13)

Age (years), mean = SD  47.8+18.7 37.2422.5 0.12 Age (years), mean £SD  43.2+18.2 48.81+21.5 0.44

BMI (kg/m?), mean £SD  24.615.3 27.317.5 0.31 BMI (kg/m?), mean £SD  25.4+6.0 24.815.7 0.79

GES 4-hour residue (%), 27.8+13.5 31.5+8.9 0.53 GES 4-hour residue (%), 31.8+13.8 24.249.8 0.10

mean * SD mean * SD

Ethnicity 0.82* Ethnicity 0.58°

Caucasian 19 5 Caucasian 13 Il

Non-Caucasian 5 | Non-Caucasian 4 2

Etiology 0.17° Etiology 0.14°

Idiopathic 18 6 Idiopathic 12 12

Non-idiopathic® 6 0 Non-idiopathic® 5 |

Notes: For GES, =10% residue after 4 hours is considered normal while >10%
is consistent with gastroparesis. *Represents comparison of Caucasian vs non-
Caucasian participants; °represents comparison of idiopathic vs non-idiopathic
gastroparesis; ‘includes diabetic (4), postsurgical (1), and post-viral (I).
Abbreviations: BMI, body mass index; GES, gastric emptying study; SD, standard
deviation.

Notes: For GES, =10% residue after 4 hours is considered normal while >10% is
consistent with gastroparesis. ‘Represents comparison of Caucasian vs non-Caucasian
participants; °represents comparison of idiopathic vs non-idiopathic gastroparesis;
‘includes diabetic (4), postsurgical (1), and post-viral (I).

Abbreviations: BMI, body mass index; GES, gastric emptying study; SD, standard
deviation.
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Table 6 Demographics for perceived loss of appetite responders
vs nonresponders

Variables Responders, Nonresponders, P-value
n=19 n=11

Age (years), mean =SD  51.7£18.8 35.3+16.9 0.02

BMI (kg/m?), mean £SD  24.6+5.4 26+6.6 0.54

GES 4-hour residue (%), 27+I13 31.2+11.2 0.39

mean + SD

Ethnicity 0.85*

Caucasian 15 9

Non-Caucasian 4 2

Etiology 0.87°

Idiopathic 16 9

Non-idiopathic* 3 2

Notes: For GES, =10% residue after 4 hours is considered normal while >10%
is consistent with gastroparesis. *Represents comparison of Caucasian vs non-
Caucasian participants; °represents comparison of idiopathic vs non-idiopathic
gastroparesis; ‘includes diabetic (4), postsurgical (1), and post-viral (I).
Abbreviations: BMI, body mass index; GES, gastric emptying study; SD, standard
deviation.

among other symptoms. When asked to characterize the
changes in their nausea and vomiting after starting mir-
tazapine both quantitatively (GCSI score) and qualitatively
(CPGAS score), our patients felt better. Only a small number
of patients did not experience at least a minimal improvement
in their nausea (6/20, 24%) or vomiting (10/30, 33.3%). There
was only a single patient (1/30, 3.33%) who noted a worsening
in nausea while no patients noted a worsening in vomiting.
When we analyzed demographic variables among respond-
ers and nonresponders, we noted one statistically significant
correlation: those who had improvement in perceived loss
of appetite tended to be older. Other patterns trended toward
statistical significance, but did not meet it. The most notable
example is the relationship of gastroparesis etiology and
improvement in vomiting. Patients with idiopathic gastropare-
sis significantly improved more than those with non-idiopathic
gastroparesis. When the age of responders was compared with
the age of nonresponders for nausea, a fairly large difference

in the mean age was found (49.2 vs 37.2 years). However,
there were only 6 nonresponders compared with 24 respond-
ers, and thus the P-value was insignificant at 0.12. This may
represent a type Il error that would correct itself with a larger
sample size. As Tables 3—6 show, there were several other
variables with noticeable differences between responders
and nonresponders, but P-values were falling well short of
significance.

Although the adverse side effects were experienced in
about half of our patients, only six patients actually stopped
taking their mirtazapine because of them. This suggests that
the major adverse side effects caused by mirtazapine are out-
weighed by its beneficial effects on nausea and vomiting.

Study limitations

Our study is not without limitations. First, the study was not
blinded or placebo controlled. A placebo-controlled study
would have added another layer of validity to the findings and
such a study is in its preliminary phases. However, this cohort
of patients had “tried it all” with a partial or null response;
hence, it would be unlikely for them to be substantially influ-
enced by placebo effect, and it is our belief that the effect of
the drug is real in most or all of the cases. Nevertheless, we
do acknowledge the potential placebo-controlled pitfall of
this study. Operator blinding may not have been as necessary
in this case given that all results were derived from patient
answered surveys, and thus there was no opportunity for
researcher bias to affect the results. In addition, the demo-
graphics of our study in terms of gastroparesis etiology do
not closely resemble that of a general gastroparetic popula-
tion. It is believed that the three most common etiologies
of gastroparesis are idiopathic (36%), diabetic (29%), and
postsurgical (13%).12°2! Our cohort overwhelmingly had a
high percentage of idiopathic gastroparesis (24/30, 80%)
while only 4 (13.3%) had diabetic, 1 (3.3%) postsurgical,

Table 7 Side-effect profile experienced by patients taking mirtazapine for gastroparesis

Symptom Total no. of patients No. of patients who No. of patients who
experiencing symptom stopped at 2 weeks completed 4 weeks

Drowsiness

Fatigue/lethargy

Weight gain

4
7
Constipation |
2
Slurred speech? |
Mood swings® |
Depression® |
Increased appetite |

|

Disoriented thinking

2
4
0
I
|
|
I
0
I

O — O 0O — — WwWwN

Note: “The same single patient experienced all of these side effects as well as drowsiness and fatigue.

Drug Design, Development and Therapy 2017:1 |
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and 1 (3.3%) post-viral. Unfortunately, due to our sample
size, we could not conduct a meaningful subgroup analyses.
Ideally, though, we would have had a study population that
more closely resembled the general gastroparesis one.

Finally, we did not take psychiatric disease into account
when enrolling patients and calculating data. Mirtazapine is an
antidepressant and given the incompletely understood relation-
ship between gastrointestinal and psychosomatic function, it
is possible that some portion of the effects it had were more
related to the improvement of mood. A comparison of results
in patients with and without a psychiatric diagnosis, along
with administration of the patient health questionnaire-9 and
generalized anxiety disorder-7 questionnaire before and after
treatment, may have helped clarify this. However, the degree
of symptom improvement that was psychosomatically driven
may not actually matter for our purposes. The main aim of our
study was to assess for symptom improvement through the use
of mirtazapine, which we did. We believe that the mechanism of
this improvement may be psychosomatic and/or physiologic.

In conclusion, our study showed that in patients with
gastroparesis and symptoms refractory to prior treatment,
mirtazapine significantly improves both nausea and vomiting
after 2 and 4 weeks of treatment. It also improves appetite,
increases ability to finish a perceived normal-sized meal,
and decreases retching. Mirtazapine does cause adverse side
effects but in the majority of patients who experience them
they are mild and do not lead to medication discontinuation.
Thus, mirtazapine is a useful agent for decreasing nausea
and vomiting in patients with gastroparesis. Other common
symptoms such as retching, loss of appetite, and inability
to finish a normal-sized meal are improved by mirtazapine
as well. A larger placebo-controlled trial is the next step in
verifying this indication for mirtazapine and determining
reliable predictors of response.
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