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Background/Aims
Serotonin receptor (eg, 5-HT;) antagonists are used to treat nausea and vomiting from a variety of causes. Granisetron transdermal

system (GTS) is an appealing delivery system for patients with gastroparesis. To assess if GTS improves nausea and vomiting and other
gastroparesis symptoms in patients with gastroparesis.

Methods

Patients with gastroparesis and symptoms of nausea and vomiting refractory to conventional treatment were treated with GTS.
Symptoms of gastroparesis were assessed using a modified Gastroparesis Cardinal Symptom Index (GCSI). Following 2 weeks of
treatment, patients were asked to assess their symptoms and indicate their therapeutic response using the Clinical Patient Grading

Assessment Scale (CPGAS) reporting if symptoms of nausea and vomiting improved on a scale: 0 = no change to +7 = completely
better.

Results

Fifty-one patients received GTS by prescription: average age was 40 = 17 years, 44 female, 11 diabetics, 23 + 20% retention at 4
hours on gastric emptying scintigraphy. Thirty-nine of the 51 (76%) patients stated improvement with GTS. There was significant
improvement in nausea and vomiting as assessed with CPGAS at 2 weeks (2.28 = 2.53; P < 0.05). Symptoms of nausea and vomiting
significantly improved. Other symptoms including postprandial fullness, loss of appetite, upper abdominal pain, and early satiety
improved. Side effects reported included redness at the site of the patch in 7 patients, pruritus in 5, and constipation in 5.

Conclusions

GTS was moderately effective in reducing nausea and/or vomiting in 76% of gastroparesis patients. In addition to nausea and
vomiting, symptoms of postprandial fullness, loss of appetite, upper abdominal pain, and early satiety also improved.
(J Neurogastroenterol Motil 2016;22:650-655)
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Introduction

Gastroparesis is a chronic, symptomatic disorder characterized
by delayed gastric emptying." Symptoms of gastroparesis includes
nausea, vomiting, early satiety, postprandial fullness, and upper
abdominal pain. Nausea and vomiting, the classic symptoms of gas-
troparesis, contribute to the decreased quality of life seen in patients
with this disorder.” Treatment of gastroparesis often involves proki-
netic agents that enhance gastric emptying and symptom modula-
tors that reduce symptoms.

Serotonin receptor (eg, 5-HT') antagonists, such as ondan-
setron and granisetron, are approved for chemotherapy-induced,
radiation induced, and postoperative nausea and vomiting.™* These
agents are also being used to treat nausea and vomiting due to a
variety of other causes, such as gastroparesis. Little data are avail-
able on the use of 5-HT, antagonists for reduction of nausea and
vomiting in gastroparesis. Oral treatment with medications can
be problematic in some patients with gastroparesis, as nausea and
vomiting can prevent oral ingestion and delayed gastric empty-
ing can delay absorption, resulting in unpredictable efficacy. The
granisetron transdermal system (GTS; Sancuso) releases 3.1 mg
of granisetron per 24 hours for up to 7 days and is approved in the
USA for prevention of nausea and vomiting in patients receiving
moderately or highly emetogenic chemotherapy for up to five con-
secutive days. The transdermal route is a potentially appealing drug
delivery system for patients with gastroparesis. This delivery system
is not dependant on gastric emptying and may be used in patients
with significant vomiting precluding oral intake. We have previ-
ously reported results with GT'S in decreasing nausea and vomiting
in gastroparesis.” Patients with gastroparesis have a variety of symp-
toms; the effects of GTS on other symptoms of gastroparesis are
not known.

The aim of this study was to assess if treatment of patients with
gastroparesis with GTS (Sancuso) improves not only nausea and

vomiting, but also other associated symptoms of gastroparesis.

Materials and Methods

This clinical protocol was conducted prospectively at Temple
University Hospital in patients with refractory gastroparesis under
a protocol, which had been approved at our institution by our Insti-
tutional Review Board.

Patients being seen at the Temple University Hospital Gas-

troenterology section for gastroparesis and who had symptoms of
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nausea and vomiting refractory to conventional antiemetic treatment
participated in this open-label prescription registry study. Patients
were identified as having gastroparesis if they had classical symp-
toms of gastroparesis, particularly nausea and vomiting, with previ-
ous negative upper endoscopy and a prior delayed gastric emptying
test. These patients were refractory in that they had not responded
or had side effects to conventional treatment for gastroparesis in-
cluding antiemetic agents (eg, ondansetron, promethazine, and
prochlorperazine) and promotility agents (eg, metoclopramide and
domperidone). During an outpatient office visit, potential treatment
options were discussed for their persistent symptoms, including the
use of GTS. Patients could continue medications that gave partial
responses including antiemetic agents (eg, promethazine and pro-
chlorperazine) and/or promotility agents (eg, metoclopramide and
domperidone). Consenting patients were given a prescription for
GTS with directions to reapply one patch every seven days on the
upper arm. Patients could continue their current antiemetic and/or
prokinetic medications at their regular dosage.

Patients completed questionnaires to acquire data prior to treat-
ment with the granisetron transdermal system and at subsequent
visits. Baseline was defined as the 2-week period before treatment.
The patient assessment of gastrointestinal symptoms (PAGI-SYM)
questionnaires included the gastroparesis cardinal symptom index
(GCSI) scores as well as additional questions concerning abdominal
pain, constipation, and diarrhea.”” The GCSI evaluates the severity
of nine symptoms over the past 2 weeks using a Likert scale from 0
(none) to 5 (very severe).” The symptoms include nausea, retching,
vomiting, stomach fullness, inability to finish a standard meal, feel-
ing excessively full after meals, loss of appetite, bloating, and a visi-
bly larger stomach. Questions were also posed about the presence of
upper abdominal pain, upper abdominal discomfort, constipation,
and diarrhea with similar scoring to the GCSI symptoms.

The results of their clinical tests previously obtained were
recorded including upper endoscopy and gastric emptying scintig-
raphy (GES). In most patients, gastric emptying was assessed with
the 4-hour FEgg Beaters (ConAgra Foods, Omaha, NE, USA)
and GES (Abell, Tougas). Delayed gastric emptying is defined as
> 60% retention at 2 hours and/or > 10% retention at 4 hours.””

Following 2 weeks of treatment with GT'S, patients were asked
to assess their therapeutic response. For assessment of global clinical
response, the following question was utilized, “In thinking about
the past 2 weeks, how would you say your nausea and vomiting
symptoms have been compared to before you started the Sancuso
treatment?” Responses were improved, no change, worsened.

Patients were then asked to quantify their therapeutic response to
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nausea and vomiting using the clinical patient grading assessment
scale (CPGAS)." Patients selected a number over the range (+7
= completely better, 0 = no change, and -7 = very much worse)
that best answered the question. This response scale has been used
in other studies assessing outcomes in gastroparesis.”"’ Patients
also completed modified PAGI-SYM questionnaires including the
GCSI scores as well as additional questions concerning abdominal
pain, constipation, and diarrhea. Finally, patients were asked if they

experienced side effects with treatment, and if so, what they were.

Statistical Methods

Data was compiled in a Microsoft Fxcel database. Results are
expressed as percentage of patients, or mean = SD or mean *
SEM where appropriate. Analyses were performed using paired
Student’s t test, ANOVA, Pearson correlation coefficient, and Chi-
squared where appropriate. A P-value of < (.05 was considered

statistically significant.

Results

Patients

There were 118 gastroparesis patients who were given prescrip-
tions for Sancuso (granisetron transdermal system) for treatment
of their refractory nausea/vomiting in this open-label prescription
registry study. In general, patients had not responded or had side
effects to the prokinetics agent metoclopramide and the antiemetic
agents prochlorperazine and ondansetron. Of these, 51 patients
started treatment with Sancuso by prescription. The reasons given
for not obtaining the GTS included: insurance did not cover the
medication, medication too expensive (high co-pay or limited insur-
ance coverage), other treatments started to work prior to starting
treatment with the GTS. Table 1 shows the demographic infor-
mation on the 51 patients undergoing treatment with granisetron
transdermal patch. The average age was 41.1 =+ 16.3 years. There
were 44 females and 7 males. The etiologies of the gastroparesis
were diabetic in 13 patients, idiopathic in 35 patients, and 3 had
other types of gastroparesis. The delay in gastric emptying averaged
25.5 = 21.0% retention at 4 hours on GES (normal < 10%).

Response to Treatment
Thirty-nine of the 51 (76%) patients reported improvement
with the GTS. Overall, there was significant improvement in

symptoms of nausea and vomiting as assessed with the CPGAS at
2 weeks (2.28 * 2.53, P < 0.05). A score of 3 indicates the patient

being “somewhat better”.

Using the GCSI to assess the severity of symptoms, many of
the gastroparesis symptoms improved with treatment (Table 2).
The symptom of nausea improved most significantly, with a de-
crease in the symptom severity score of 1.18 indicating a drop in a
full category on the symptom severity scale. Vomiting also improved
with a decrease in symptom score of 0.91. Other symptoms that
particularly improved were postprandial fullness (0.91) and loss of
appetite (0.90). There were also improvements seen in early satiety
(0.71) and upper abdominal pain (0.78). Other symptoms also
significantly improved but to lesser extent; these included stomach
fullness (0.62), abdominal distension (0.56), bloating (0.69), and
upper abdominal discomfort (0.73). Diarrhea also improved (0.95).

Factors that might impact the response of the GT'S are shown in
Table 3. There were no apparent effects of gender, age, or etiology of
gastroparesis on the favorable effect of GTS on nausea and vomit-
ing. There were trends for patients with a higher body mass index
(BMI) (> 30 kg/m’) to be associated with a better clinical response
than patients with a normal or low BMI (< 30 kg/m®) (P = 0.082).
Patients with a severe delay in gastric emptying (> 30% gastric
retention) tended to be associated with less favorable response than

those with not as severe delay in gastric emptying (P = 0.065).

Table 1. Baseline Characteristics in Gastroparesis Patients Treated
with Granisetron Transdermal System for Nausea and/or Vomiting

Number of patients n=>51

41.1 + 16.3
44 (86.3%)/7 (13.7%)

Age (mean = SD, yr)
Female/male (n)

Etiology (n)
Diabetic 13 (25.5%)
Idiopathic 35 (68.6%)
Other; post fundoplication 2
Mixed connective tissue disorder 1
Race (n)
Caucasian 44 (86.3%)
African American 5(9.8%)
Other 2(3.9%)
Body mass index (kg/m®) 27.3 £10.1
Gastric emptying’
% retention 2 hr 61.6 +20.7
% retention 4 hr 25.5 +£21.0
Main symptom” (n)
Nausea 38 (74.5%)
Vomiting 9 (17.6%)
Abdominal pain 5(10.0%)

‘Gastric emptying using 4-hour scintigraphy was obtained in 44 patients.
"Some patients reported more than one main symptom.
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Table 2. Symptom Severity Response to Treatment with Granisetron Transdermal Patch

Symptom Baseline® Treatment* Improvement in severity” P-value
Nausea 4.17 = 0.73 2.99 = 1.12 1.18 < 0.001
Retching 2.60 = 1.77 2.00 = 1.67 0.60 0.058
Vomiting 2.57 = 1.66 1.66 = 1.62 0.91 < 0.001
Farly satiety 4.12 = 1.06 3.41 £ 1.36 0.71 0.001
Postprandial fullness 4.08 £ 1.19 3.17 = 1.42 0.91 < 0.001
Stomach fullness 3.68 = 1.06 3.06 £ 1.29 0.62 0.001
Loss of appetite 3.80 = 1.03 2.90 = 1.47 0.90 < 0.001
Stomach visibly larger 2.50 = 1.66 1.94 = 1.73 0.56 0.029
Bloating 3.02 = 1.51 2.33 £ 1.58 0.69 0.001
Upper abdominal pain 3.19 = 1.51 2.41 * 1.54 0.78 0.004
Upper abdominal discomfort 3.32 149 2.59 = 1.46 0.73 0.002
Constipation 2.56 £ 191 227174 0.29 0.330
Diarrhea 1.85 = 1.83 0.90 £ 1.44 0.95 0.001

“Results expressed as mean = SD.

"Improvement in severity is the difference in the mean treatment score and the main baseline score.

Table 3. Factors That May Impact on the Response to Granisetron
Transdermal Patch

Factor CPGAS n P-value
(mean £ SD)
All Gastroparesis Patients 228 £2.53 51
Age
< 40vyr 2.183 £2.88 23 0.811
> 40 yr 2.35 £2.28 28
Sex
Female 2.19 = 2.46 44 0.514

Male 2.86 = 3.13 7
FEtiology of gastroparesis®
246 = 2.47 13 0.554
1.97 £ 2.55 35

Diabetic gastroparesis
Idiopathic gastroparesis
Body mass index

> 30 kg/m’ 3.45 = 1.57 12 0.082
20-30 kg/m’ 1.90 = 2.77 29
< 20 kg/m’ 2.10 + 2.54 10

Gastric emptying”
> 30% retention at 4 hours
< 30% retention at 4 hours

1.15 £ 3.13 13 0.065
270 £2.12 30

‘Some patients had gastroparesis that were postsurgical.
*Not all patients had complete 4 hour gastric emptying studies.
CPGAS, clinical patient grading assessment scale.

Side Effects with Treatment

Side effects reported were those anticipated: redness or rash
at the site of the patch in 7 patients, local pruritus occurred in §

patients, and constipation in § patients, headache in 1, and heart

racing in 1.

Discussion

In this open label prescription registry study, the GTS was
effective in reducing nausea and/or vomiting in 76% (39/51) of
gastroparesis patients with refractory symptoms of nausea and
vomiting. A prior study of ours also assessed the improvement in
nausea and vomiting with the granisetron transdermal system.’ In
this present study, we used the PAGI-SYM to capture the symp-
tom severity of a variety of symptoms of gastroparesis, dyspepsia,
and GERD. The 2 symptoms that showed particular improvement
were nausea and vomiting. Interestingly, there were also improve-
ments seen in symptoms of other related gastroparesis symptoms
including postprandial fullness, loss of appetite, upper abdominal
pain, and early satiety. Thus, the GT'S may be effective for treating
nausea and vomiting, and possibly other associated gastroparesis
symptoms, in some refractory patients with gastroparesis.

The symptom most responsive to treatment was nausea, with
a decrease in severity of 1.18 with treatment. Vomiting also signifi-
cantly improved. This is not unexpected as the 5-HT; antagonists
are helpful for nausea and vomiting in several conditions.™ Trans-
dermal granisetron system is effective in the prevention of nausea
and vomiting in patients with cancer who are receiving emetogenic
chemotherapy."""* Perception of gut stimulation is also mediated by
serotonergic (5-HT) receptors on intrinsic nerves and extrinsic sen-
sory pathways that project to the nodose and dorsal root ganglia.”

5-HT, mechanisms are involved in vomiting in a range of emetic
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stimulation; this has been primarily studied in chemotherapy-in-
duced nausea and vomiting. S-HT; receptors are on vagal afferent
nerves projecting to the brainstem, as well as to the area postrema,
nucleus tractus solitarius, and dorsal motor nucleus of the vagus,
and may activate during emetic stimulation.” Thus, there are
S-HT; receptors mediating pathways which transmit perception of
nausea and vomiting from the gastrointestinal track.

Interestingly, this study in patients with symptomatic refractory
gastroparesis demonstrated that there were improvements not only
in nausea and vomiting, but also in other associated symptoms of
gastroparesis including postprandial fullness, loss of appetite, upper
abdominal pain, and early satiety. It may be that the improvement
in the nausea and vomiting allows secondary improvement in the
patient’s perception of other symptoms such as early satiety since
there is less nausea with eating. Alternatively, perhaps the 5-HT;
antagonists have an effect on the neural pathways mediating these
symptoms. 5-HT; antagonists do not appear to alter gastric empty-
ing."" Other serotonergic receptors, particularly 5-HT, receptors,
may be involved in the gastric accommodation response.”

This study examined factors that might impact the response
to GTS in improving nausea and vomiting in patients with gastro-
paresis. Gender did not have an effect. Metoclopramide had been
reported to have a more favorable effect in women than in men."
Interestingly, obese patients, defined as BMI > 30 kg/m’, tended
to have a higher response rate to GTS than lower weight patients.
Obese patients have been reported to have a higher response rate
than other patients in other clinical trials which was suggested to
be a higher placebo response rate.” Patients with severely delayed
gastric emptying had a lower response rate, which might be at-
tributable to the need for prokinetic treatment in these patients to
improve gastric emptying, rather than the antiemetic symptomatic
effects provided by 5-HT antagonists which do not promote gas-
tric emptying. Etiology of gastroparesis did not have an effect on
the favorable response of GTS on refractory symptoms as both pa-
tients with diabetic and idiopathic gastroparesis responded to GTS.
These factors should be investigated in larger studies on the effect
of granisetron in gastroparesis.

When used for chemotherapy-induced nausea and vomiting,
the most common adverse reaction with GTP is constipation.” The
GTP may also cause some local skin irritation. In a previous clinical
trial, application site reactions were reported which were generally
mild in intensity and did not lead to discontinuation of use.”” The
side effects seen in this study were expected and included redness at
the site of the patch in 7 patients, pruritus in 5, and constipation in 5.
One patient developed “heart racing”. The medication was stopped

prior to obtaining an electrocaridogram to see if there was corrected
QT prolongation which can occur with S-HT) receptor antago-
nists.

This study evaluated the use of the GTS in clinical practice. It
extends our prior study that showed an improvement in nausea and
vomiting” by increasing the number of patients studied with GTS,
looking at other symptoms of gastroparesis, and evaluating some of
the factors that might impact the response. There are limitations to
this, as well as any, observational study. First, it was an open label
study: patients knew they were getting an active agent. There is
no comparative arm. Second, the sample size of 51 patients might
explain the lack of significance in some of the factors that might
impact treatment. Third, this study is from an academic institution
to which refractory patients are being referred that have failed other
treatment modalities. This study might underestimate the effec-
tive response as these patients treated had failed therapy with other
agents. Fourth, it is a short term study assessing symptom response
over several weeks. Gastroparesis is a chronic disorder for which
patients need long term treatment.' Parenthetically, many of the
patients studied here were treated for longer periods of time after an
initial favorable 2-week response and some had a sustained response
to the granisetron patch. A randomized, double-blind placebo-
controlled trial is needed to assess both the short term and long term
effects of the GTS in treating patients with symptomatic refractory
gastroparesis, especially with primary symptoms of nausea and
vomiting."

In conclusion, this open label prescription registry study shows
that the GTS (Sancuso), was effective in reducing nausea and/or
vomiting in 76% (39/51) of gastroparesis patients with refractory
symptoms of nausea and vomiting. Of interest, not only were nau-
sea and vomiting improved, but there were also improvements seen
in related symptoms including postprandial fullness, loss of appetite,
upper abdominal pain, and early satiety. We conclude that the GTS
may be an effective treatment for nausea and vomiting, and possibly

for other related symptoms, in some gastroparesis patients.
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