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Abstract

Gastroparesis (GP) is a common disease seen in gastro-
enterology practice particularly in western countries,
and it may be underdiagnosed. The available drug
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therapies for this condition are quite disappointing.
Botulinum toxin type A (BT) has been found to be effe-
ctive therapy in various spastic disorders of smooth
muscle of gastrointestinal tract. However, the benefits
of BT injections in GP have been unclear. Several
retrospective and open label studies have shown clini-
cal advantages of intrapyloric Botulinum toxin type A
injections, while two small randomized trials did not
show positive results. Therefore, the available published
studies yielded conflicting results leading to fading out
of botox therapy for GP. We recognize possible clinical
benefit of BT injections without any disadvantages of this
treatment. We are calling for revisiting the endoscopy
guided botox therapy in refractory GP. In this review
we discuss important features of these studies pointing
out differences in results among them. Differences in
patient selection, doses and method of administration
of botox toxin in the prior studies may be the cause of
conflicting results. The mechanism of action, indications,
efficacy and side-effects of BT are reviewed. Finally, we
recognize limited evidence to recommend BT in GP and
calling attention for future research in this field since no
advances in drug management had been made in the
last two decades.
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© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Refractory gastroparesis (GP) has been iden-
tified as a chronic debilitating disease. After failure
of diet and prokinetic drugs for treatment of refrac-
tory GP only surgical options are left. Because of the
limited available treatment options and frequent failure
of medical therapy, botulinum toxin (BT) injection in
the pylorus might offer clinical value in GP. Currently
available evidence is not strong enough to support the
recommendation of this procedure in all patients with
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refractory GP; but promising results have been seen as
most patients have noticed symptomatic improvement.
Although BT injections were successful in some GP
patients, the role of BT remains undetermined. We
addressed the position of botulinum toxin in the spec-
trum of available treatments for refractory GP. Conti-
nuing other treatment modalities after BT may improve
the results.
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http://www.wjgnet.com/1948-5190/full/v7/i8/790.htm DOI:
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INTRODUCTION

Refractory gastroparesis (GP) constitutes a major
therapeutic challenge. Drug therapies are often
found to be ineffective for a long term treatment. We
found in our practice that some GP patients noticed
significant improvement in symptoms and quality of
life after botulinum toxin (BT) injections. Therefore, we
question if there is a role for intrapyloric BT-A injections
for treatment of GP. In this review article, the latest
available literature (using Medline) and our own data on
this topic will be summarized.

Epidemiology and types of GP

GP has been defined as a chronic disorder of impaired
gastric motility in the absence of any mechanical
obstruction of the upper gastrointestinal tract.
Characteristic symptoms include early satiety, nausea,
vomiting, bloating, postprandial fullness and upper
abdominal pain'!. The age adjusted prevalence of GP
has been estimated to be 9.6 for men and 37.8 for
women per 100000 by a community based study.
Most cases of GP have been found to be idiopathic or
secondary to autonomic neuropathy associated with
diabetes mellitus, surgery, Parkinson disease and
collagen vascular diseases®*.

Idiopathic GP (IGP), the most common type of GP,
is a result of viral or bacterial infection®. The underlying
etiology of IGP is degeneration of myenteric plexus
combined with loss of interstitial cells of Cajal’®. In
diabetic GP (DGP), many mechanisms are responsible
for delayed gastric emptying (GE) including neuropathy
which affects vagal nerve, reduction in the numbers
of intrinsic inhibitory neurons responsible for motor
coordination, and reduction in number of pacemaker
cells. Acute hyperglycemia with serum glucose levels >
288 mg/dL significantly delays GE in diabetic patients
when compared to euglycemia'”’. Post-surgical GP
is less common type seen after surgery for peptic
ulcer, fundoplication and bariatric surgery, pylorus-
sparing pancreatoduodenectomy and heart and lung
transplantation® .,
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Pathophysiology and diagnosis of GP
Delayed GE as the major pathophysiological mechanism
of GP is multifactorial, which includes impaired fundal
tone, antral hypomotility, antroduodenal discoordina-
tion, gastric pacemaker dysrhythmias and excessive
inhibitory feedback from the small bowel to the
stomach™, It has been suggested that increased tone
of the pylorus (pylorospasm) may contribute to delayed
gastric emptying!'?. Therefore, reduction of pyloric
pressure may facilitate improved GE and this can be
achieved by botulinum toxin-A (BT-A) injection.
Diagnosis of GP is established based on the pre-
sence of clinical symptoms of GP, absence of gastric
outlet obstruction or ulceration, and delay in gastric
emptying. It is also recommended to document delayed
gastric emptying before starting drug therapy of gastro-
paresist*?,

Treatment of GP

Treatment options for GP include dietary changes,
prokinetic drugs, antiemetics, correction of malnutrition
and electrolyte disturbances, jejunal feeding, parenteral
nutrition, gastric neurostimulation therapy and surgery.
In refractory cases of GP, a total gastrectomy has been
suggested!*, Prokinetic agents are the mainstay of
treatment in GP after diet failure. However, the side
effects and lack of effectiveness limits the long-term use
of prokinetics in GP. Because of limited medical options,
botulinum toxin-A intrapyloric injections have been
offered as a salvage therapy in cases of refractory GP.

Botulinum toxin: Mechanism of action and clinical uses

Botulinum toxin, a bacterial neurotoxin, is one of the
most potent paralytic agents of skeletal muscle. In two
(2) in-vivo studies on piglets evaluating effects of BT-A
on smooth muscle, the basal sphincter of Oddi pressure
decreased by 50%, and lower esophageal sphincter
pressure decreased by 60% with BT-A injection when
compared to saline injection™*®!, An in vitro study done
on pyloric muscle strips showed that BT-A injection was
able to decrease contractions induced by acetylcholine
(Ach), substance P and electric field stimulation*”. Two
underlying mechanisms have been proposed for the
action of BT-A. At low doses, BT-A inhibits the calcium
dependent release of acetylcholine from cholinergic
nerve terminals, and at higher doses direct inhibition of
smooth muscle contraction has been observed™”. The
effects of BT-A are time and concentration dependent
as axonal sprouting and accumulation of extrajunctional
Ach lead to slow reversal of denervation!*®*?’,

BT-A has been found to be effective in the treatment
of spastic disorders of smooth muscle in the upper
and lower gastrointestinal tract. Case reports and
prospective trials have shown positive results with
BT-A administration in treatment of diffuse esophageal
spasm'?”, achalasia™, oropharyngeal dysphagia'®?,
anismus™®, anal fissures® and anterior rectocele.
Administration of BT-A has a very low rate of adverse
reactions and complications. Several case reports and
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Figure 1 Endoscopic technique for botox injection in the pylorus (4
quadrants - see arrows).

trials of the effects of intrapyloric BT-A injection in GP
have been published. Two small prospective studies
suggested a limited value of endoscopic intrapyloric
BT-A injections in GP****"),

There is conflicting data whether BT-A can effectively
relieve the symptoms, improve quality of life and
improve the rate of gastric emptying in GP patients.

Suggested technique of BT-A injection

The commercial preparation of BT-A in the United
States is supplied in vials containing a 50 or 100 U of
the lyophilized powder. The powder is diluted in 5 mL of
normal saline to yield a solution containing 20-25 U/mL.
After diagnostic upper endoscopy, the pyloric sphincter
area is identified, and a sclerotherapy needle (23 or
25 gauge) is introduced through the biopsy channel.
Aliquots of 1-1.5 mL (20-25 U botulinum toxin/mL) are
injected into each of four quadrants of the pylorus, for a
total of 100 U (See Figure 1). A total dose between 100
to 200 U can be injected. Patients go home after routine
post-sedation criteria are met and they are allowed to
eat light meal later on the same day.

CLINICAL STUDIES OF BT-A FOR
TREATMENT OF GP

The first data on the intrapyloric application of
botulinum toxin in patients with GP was published by
Ezzeddine et al*® in 2002. An open label trial included
6 males with diabetic GP, documented by solid phase
gastric emptying study, and a mean age of 62 years.
All patients had 100 U of botulinum toxin injected in the
pyloric sphincter. A solid phase gastric emptying study
was done before the BT-A injection, and then repeated
at 48 h and 6 wk after the procedure. The mean solid
phase gastric emptying at 90 min improved from 27.8%
before BT-A injection to 44.4% at 2 wk, and 49% at 6
wk. Baseline clinical symptoms were recorded and the
symptoms were reassessed at 2 wk and 6 wk interval
after the BT-A injection to document improvement. A
mean improvement of 55% was noticed at both 2 and
6 wk. No complications were seen after BT-A therapy.
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This study was very limited in terms of population
and control group but it certainly demonstrated some
clinical efficacy and immediate improvement in gastric
emptying rate.

In an open label trial®, eight patients (including
6 women) with type 1 diabetes and GP were studied.
Mean age was 41 years. A control group consisted of
asymptomatic non-diabetic patients matched for age
and gender. A higher dose of BT-A 200 U was used.
Clinical symptoms, antro-pyloric manometry, gastric
emptying, weight and insulin use were measured at
baseline and at 12 wk with follow up completed in 7
patients. Prokinetic drugs were not discontinued during
the trial. Significant improvement in symptoms after
the BT-A injection was reported in all the patients with
the average symptom score reduction to 12 from 27.4
patients had improvement in the solid phase gastric
emptying post therapy including 1 case of normal GE
study. Three patients had no improvement in GE, and
1 patient had a worse gastric emptying rate when
compared to the pre-procedural values. Radiologists
reading the gastric emptying study were blinded to the
trial protocol. Pylorospasm was demonstrated on antro-
pyloric manometry in all patients with GP, but it was
not seen in any of the controls. Significant reduction
in pylorospasm was found after BT-A when compared
to baseline. Insulin requirement was increased in 4
patients at 8 wk and remained increased in 3 of them at
12 wk follow up. Weight gain was noticed in all patients
except one. Prokinetic drug use was reduced in 50% of
the patients.

A retrospective study by Bromer et a/i*” included
63 patients (53 women; 10 men) with average age
42 years. Most of the patients (44) received a dose
of BT-A 200 U and 13 patients received 100 U. No
dose was recorded for 6 cases. The outcomes in this
study were assessed on the basis of improvement
in major GP symptoms. Forty-three percent patients
reported improvement in symptoms, and men had
better response to BT-A therapy than women. The
mean duration of response to BT-A therapy was 5.1
mo. Treatment with BT-A was repeated based on
recurrence of symptoms. Apart from the small study
population, the absence of any quantitative measure of
improvement and no standardized scale of symptomatic
relief limited the quality of this study.

A small retrospective analysis of 21 patients (15
females) with refractory GP was recently published from
the United Kingdom™". The mean age of patients was
47.8 years and 81% of cases were secondary to DGP. A
dose of 200 U of BT-A was used in all the patients. The
mean follow up was 2 years. Sixty-two percent patients
reported response to treatment compared to 19% non-
responders. The mean response duration was 4.2 mo.
Weight gain and increased insulin requirement was
observed in the diabetic group. Greater effectiveness
of BT-A therapy was found in the diabetic population
compared to idiopathic GP cases.

In an open label trial®” of 10 female patients with
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IGP, a mean duration of symptoms of 4 years and
prokinetics failure, BT-A in doses 80-100 U was used.
Response was assessed on the basis of upper GI
symptom improvement and 4-h solid phase gastric
emptying study at 4 wk after the treatment compared
to the baseline. Nine out of 10 patients reported
improvement in symptom scores. An improvement
in the gastric emptying rate was found in 7 of the 10
patients (70%), while 2 patients had no change and
1 case had worsening of gastric emptying rate. The
patients were followed up for at least 6 mo. In 5 out
of 10 patients repeat BT-A injections were required
due to recurrent symptoms. All the patients reported
improvement after the second BT-A injection. This study
showed effectiveness of repeat BT-A injection but at
the same time raised a question regarding long term
outcomes of the procedure.

In another open label study”, 20 patients with
GP (17 women; 17 IGP) received 100 U of BT-A
injections in the pylorus. An assessment of solid and
liquid gastric emptying, and improvement in intensity
of cardinal GP symptoms was performed at 4 wk.
Significant improvement was found in solid phase
gastric emptying and the symptom score compared to
pre procedural numbers, but no improvement in liquid
phase emptying was seen. No correlation was found
between symptomatic improvement and the change in
gastric emptying rate. This study had only a short follow
up. The study raised an important question pertaining
to the methods of measurement of improvement in GP
patients. If we should assess the objective improvement
based on the diagnostic test (GE study), a measurable
standard, or the subjective improvement should be
determined on the basis of their symptom scores as
outcome measures.

Those promising results from the open label trials
and observational studies prompted researchers to
conduct randomized control trials. Two randomized,
placebo controlled double blinded studies were publi-
shed. In a trial by Friedenberg et a/*®, a total of 32
patients were divided into two groups of 16, and
randomized to receive either 200 U of botulinum toxin
or saline injection in the pylorus. Each group contained
9 patients with diabetic GP. All patients had a symptom
score = 27. A decrease of 9 points or more in the
symptom score at 1-mo follow up was considered as
the primary endpoint. Only 6 patients in the botox
group showed improvement compared to 9 patients
in the saline injection group. Gastric emptying rate
improved markedly in the BT-A group, but did not reach
statistical significance when compared to the placebo
group. Out of the 32 patients, 17 had no symptom
improvement including 10 from the BT-A group. The
study was based on an assumption of an efficacy of
80% for the BT-A injection which was relatively high and
had a small population size and low statistical power.
The second randomized controlled study by Arts et
al*”! included 23 patients with GP (18 women, and 19
IGP). The mean age of the patients was 45 years. The

[33]
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study was double-blinded and patients received either
BT-A injection at a dose of 100 U or saline injection in
a cross-over pattern. Baseline gastric emptying and GP
cardinal symptom index (GCSI) were recorded. In the
first session, 12 patients received BT-A injections and 11
had saline injections. Both groups showed considerable
improvement in the solid phase gastric emptying after
the first injection. But no subsequent improvement was
seen in either group after the second injection (cross-
over). No statistically significant difference was seen
when pooled data was compared from both groups
after the two procedures. Both groups showed similar
improvement in GCSI. Even though the pooled data
analysis showed considerable improvement of post-
prandial fullness and bloating in the BT-A group, it was
not statistically different from the placebo group.

The largest study published up to date was a retros-
pective trial of 179 patients including 81 with DGP and
76 IGP cases™. The response was measured in terms
of symptom improvement and change in body weight
within 1 to 4 mo after BT-A injection. Almost 51%
patients reported benefit and 32% of them had no
benefit from the BT-A therapy. No record was available
for the rest of the patients. BT-A was injected in doses
ranging between 100-200 U. Patients who received
higher doses reported better symptom control. Many
patients (87) underwent repeat BT-A injections and
received doses of 150 U or 200 U. Similar results
were observed on repeat injections among first time
responders and non-responders. This study results sug-
gested a better response in women, younger patients (<
50 years old) and those with idiopathic GP.

Recently a case series® of 3 patients with diabetic
GP and islet cell transplant between ages 42-55 years
was published. They were treated with intrapyloric BT-A
injections (2 patients received 200 U and one received
150 U). Symptomatic improvement was noticed in all
the patients. The response lasted 6-8 wk in 2 patients
who had BT-A 200 U injections and 8 mo in the patient
who received lower dose 150 U. This result raised a
question of the most effective dose to use for intrapyloric
BT-A injections in GP.

The data on the use of BT-A in pediatric population
with GP is even more scant. Only 1 study™' has been
published on BT-A in refractory GP. A retrospective
review of 47 children including 23 girls was conducted
with follow up available for 45 of them. The mean age of
the patients was 9.8 years and mean follow up was 18
mo. The majority of the patients (66%) had idiopathic
GP. Botulinum toxin was injected at a dose of 6 U/kg up
to a maximum total dose of 100 U. The outcome was
measured based on symptoms index as no response,
mild, moderate or complete resolution of symptoms.
At least mild improvement in symptoms was seen in
66.7% patients, with only 1 patient reporting worsening
of symptoms. Repeat BT-A injections were required in
18 patients, out of which 8 showed response and 7 did
not benefit from repeat treatment. Median duration of
response to BT-A was 3 mo. The children older than 12
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Table 1 Summary of the literature on use of botulinum toxin injection for gastroparesis in adults

Ref. Number of patients Study design Botox dose (units) Results
(% of patients with symptomatic
improvement)
Ezzeddine et al™ 6 Prospective 100 55
non-controlled
Lacy et al™ 8 Prospective 200 100
non-controlled
Bromer et al™ 63 Retrospective 100 (n =13) 43
200 (n = 44)
Unknown (1 = 6)
Rameshshanker et al®"! 21 Retrospective 200 62
Miller et al™ 10 Prospective 80-100 100
non-controlled
Arts et al™ 20 Prospective 100 100
non-controlled
Friedenberg et al™ 32 RCT 200 375
Arts et al™” 23 RCT 100 100"
Coleski et al'" 179 Retrospective 100-200 51

'100% improvement was seen on botulinum toxin as well as normal saline so botox was not proved to be better than placebo. RCT: Randomized-controlled

trial; n: Number of patients.

years showed better response when compared to those
of < 12 years old. This study was important by showing
that efficacy rates, duration of response and safety of
botox in children were comparable to the results seen in
adult population.

In a recent meta-analysis®™® of 15 studies, including
single case reports of GP, almost all open label and
retrospective studies showed a beneficial effect of BT-A
treatment for GP, while 2 randomized control trials have
shown no superiority of BT-A in comparison to placebo.
Based on the meta-analysis, it has been suggested that
the current evidence did not justify the use of BT-A in
GP patients, but the analysis consisted of only a small
population (186 patients). Across these studies, the 2
randomized control trials included in the meta-analysis
were found to be significantly heterogeneous. Because
of these limitations, the meta-analysis failed to add any
useful knowledge for practical purposes in therapy of GP
(Table 1).

DISCUSSION

Botulinum toxin has been widely used in the past as
a treatment option for patients with refractory GP
with clinically beneficial effects, mainly symptomatic
improvement. All the open label trials have reported
the intrapyloric BT-A injection to be useful therapy in
GPP#%1, However, two small prospective randomized
control trials (RCT)™*?”! did not show positive
response to botox injection in regards to symptomatic
improvement and rate of gastric emptying. Both
studies in different subgroups (DGP vs IGP) of patients
have not proven BT-A to be superior to normal saline
injection, and cast some doubts over its effectiveness.
Based on results of those RCTs some GI societies do
not recommend routine use of botox injections as a
treatment option in GP.
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Limitations of therapy for gastorparesis

It has been a major concern that currently available
drug therapy for severe GP is very limited. Traditionally
prokinetics, metoclopramide, domperidone and
cisapride, have been widely used in the treatment of
functional dyspepsia and GP™”. These prokinetic agents
work by increasing antral contractility and accelerating
gastric emptying™®., In a systematic analysis, prokinetics
have been shown to be more effective than placebo in
GP by improving the symptoms of postprandial fullness,
nausea and vomiting™®“*?, However, available prokinetic
drugs only modestly enhance gastric emptying and
the evidence that their symptomatic improvement in
GP is related to enhancement of gastric emptying is
actually lacking. Serious side effects such as cardiac
arrhythmias (QT prolongation) seen with cisapride
(Propulsid; Janssen Pharmaceutica, Titusville, NJ) led
to withdrawal of the drug from United States market
in 2000, Cisapride was also banned in India and
Philippines in 2011, and its use in Europe has also been
quite limited. Metoclopramide (Reglan; A. H. Robins,
Richmond, Va) is the most commonly used drug for the
treatment of GP. However, extrapyramidal symptoms
and sedative effects of metoclopramide limited its
usage in GP. Metoclopramide significantly increases the
risk of tardive dyskinesia, drug-induced Parkinsonism,
and subjective akathisia™**!. The severity of tardive
dyskinesia was greater in diabetics when compared to
non-diabetics™*. A dramatic reduction in prescribing
of metoclopramide by clinicians for GP has been seen
after a black box warning was placed for the risk of
tardive dyskinesia when used for prolonged period™.
Side effects are a common reason for discontinuation
of metoclopramide therapy. Erythromycin is the only
other Food and Drug Administration (FDA) approved
drug for use in GP. Studies have shown symptom
improvement in only 43% of the patients taking
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erythromycin*®, The use of erythromycin is often
limited by development of tachyphylaxis as a result of
down regulation of motilin receptors, which develops
days after initiating the treatment™®”!. Other side
effects of erythromycin such as nausea, vomiting, and
abdominal pain seen more often with higher doses can
result in discontinuation of therapy®*!. Domperidone
(Motilium; Janssen) appears to be effective for trea-
ting symptoms of GP. However, it is not available
for sale in the United States. Domperidone has not
been approved by the FDA because of concerns regar-
ding its cardiotoxicity, mainly QT prolongation seen
especially in hypokalemic patients”®. The hurdles in
obtaining the drug have discouraged the physicians in
United States regarding its applications in GP. Currently,
domperidone can be prescribed in United States for GP
patients 12 years of age and older through an expanded
access investigational new drug application and local
institutional review board (IRB) approval®'..

Hence, there is a clear need for new therapeutic
approaches for the treatment of GP. Gastric electric
stimulator (GES) has been shown in clinical studies
to be effective to control nausea and vomiting in
GP patients. Even though patients with refractory
symptoms have embraced the availability of this device,
the special status and certain requirements used by
some third party insurance carriers may deny coverage.
The GES device has a humanitarian device status.
Therefore, the gastric electrical stimulator cannot be
implanted at any center unless its placement has been
approved by the local IRB. Candidates for this therapy
are patients with diabetes and IGP with relentless
nausea and vomiting, who have failed medical therapy.
Conversely, patients without nausea and vomiting but
with other manifestations such as fullness, early satiety,
anorexia, and abdominal pain have not been shown to
predictably respond to gastric stimulation™?.

General concerns regarding studies on botox in GP
Most published studies looked only at a total symptom
score (GCSI) rather than selected symptoms of nausea
and vomiting. From clinical standpoint improvement in
symptoms appears to be the most important outcome
when treating patients with GP. The most troublesome
symptoms for patients are nausea and vomiting,
which tremendously limit oral intake and may lead to
progressive weight loss and malnutrition. Abdominal pain
associated with GP is the most challenging symptom
to treat since patients often request pain medications,
especially narcotics, and those drugs can lead to further
delay in gastric emptying and diffuse GI tract dysmotility.
Chronic dependence on narcotics has to be recognized
in patients with both IGP and DGP. Those patients are
taking opioids for different reasons including abdominal
pain, but often not related to GP. Narcotics use makes
this condition more difficult to treat. For some patients
discontinuation of pain medications is not a viable option
because of their quality of life.

In patients with refractory GP, even a partial clinical
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response may provide significant improvement in quality
of life and possibly reduce number of hospitalizations.
On the other hand, improvement in GE has not been
shown to correlate with symptom improvement in this
patient population. Therefore assessing response to
BT-A based on GE study only has its own limitations.

Patients with severe refractory GP often require
frequent visits to emergency center (ER) and hospita-
lizations, which is also associated with higher cost of
medical care. Because of above limitations and high
prevalence of GP, other therapeutic options are needed
to improve symptoms and quality of life in GP patients.
With the limited availability of medical treatment options,
side effects and drug failure, we believe that physicians
may need to reconsider botox as a trial therapy
before directing patient with refractory GP for more
aggressive treatment such as surgical interventions
including placement of jejunostomy tube or GES and
gastrectomy.

Our limited experience with Botox therapy in GP

In our small retrospective unpublished study of patients
with GP (confirmed by solid phase gastric emptying
study) treated with intrapyloric BT-A injection, a survey
was performed to assess symptoms, the overall
improvement after procedure, and the number of visits
to ER and hospitalizations™*, Twenty-five patients
(19 females; 6 males) were included in the analysis.
The causes of GP were idiopathic 17, diabetes 6, and
postsurgical 2. Mean follow up was 31 mo. Seventy-
two percent of our patients noticed significant (> 50%)
symptom improvement. The patients who benefited
the most from BT-A injection were males and those
with IGP. Twenty-eight percent of patients (7/25), non-
responders to botox therapy underwent laparoscopic
GES placement. Reduction in number of ER visits and
hospitalizations was reported by 24% of patients.

Role of botox in treatment of GP

The results of available literature are quite controversial
to determine the clinical effects of botox therapy in GP.
Some patients clearly reported symptomatic improve-
ment with botox therapy. In refractory GP cases it is
quite difficult to reject this therapeutic option especially
as it is very safe.

For example, there is also controversy on effecti-
veness of botox in patients with anismus, but it has
been often used since no other therapies offer benefits
in this condition. We have solid data available on use of
botox in achalasia, including safety and need for repeat
injections. Despite more effective and permanent
solutions available including Heller myotomy and peroral
endoscopic myotomy, BT-A injections are still in the
armamentarium for achalasia®*>"..

Several questions need to be further addressed
regarding botox application in refractory GP. First, it is
unclear, which patients with GP benefit the most from
botox therapy. Some studies have suggested better
results in patients with IGP including our own data™>?.
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Figure 2 Summary of therapeutic options for gastroparesis. GES: Gastric electric stimulation.

There may be also a sex difference in response to
BT-A injections. In a one retrospective study men
had superior response™”, while the other large study
showed the opposite results'¥, The effects of patient
age on outcomes also need to be evaluated further. In
pediatric population, older children appeared to have
better results to BT-A injection™. There is a concern
regarding safety of multiple BT-A injections into pylorus
which could lead to local scarring as documented for
comparison in achalasia patients®®*"),

Another issue that requires further study is to
evaluate if the effect of botox injection may be dose
dependent? Is a higher dose of botox more beneficial
in GP? There is no clear answer to this question. In
the RCTs botox was mainly used in two different
dosages of 100 U or 200 U, and both showed negative
outcomes®®?1, Question has been raised about the
effectiveness of higher dose of botox and the length of
the response®. For example, in achalasia, no data exist
to support that higher dose of botox is more effective
and has longer lasting beneficial effect. One of the
concerns is rather a short lasting effect of BT-A injections
in GP. Based on the available studies the beneficial
effects of Botox lasted between 3-8 mo™>*%. Therefore,
patients may require additional BT-A injections. The
results on the duration of response to BT-A injection
appear to be similar to published data in patients with
achalasia. Often retreatment may be needed.

When to repeat BT-A injection? Should botox be
used if there is no prior response or only if previously
there was a good response to it? Should a higher dose
of botox be injected next time if no response is found to
the first treatment? Should the dose of botox be selected
based on the severity of delayed gastric emptying?

Based on the prior studies, patients who had a
positive response to the first dose continued to respond
to repeat BT-A injections!**?, The studies do not provide
an answer in which setting to use repeat botox. In our
practice we use a standard dose of 100 U in each case.
From personal experience we repeat BT-A injection only
if there is an initial symptomatic improvement after
first injection. The BT-A injections are repeated based
on duration of response typically every 6 mo if needed.
In patients with IGP spontaneous improvement in
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symptoms over time can be expected. Therefore botox
injection may be used as a bridging therapy during a
period of severe symptoms before the condition can be
managed by diet and prokinetic drugs only.

To our knowledge no studies evaluated quality of life
in patients with GP after BT-A injections. This issue may
also be evaluated in further studies. If lower number
of ER visits or hospitalizations can be documented with
Botox therapy this could have an impact on cost of care
in GP patients. Finally, we recognize that patients after
BT-A injection need to continue to follow the diet and
drug therapy. Diet and prokinetics adjustments should
be done gradually as patients report symptomatic
improvement. In only one study a reduction in prokine-
tic medication use has been addressed as an outcome
measure'®’.,

There may still be a role for Botox use when patients
fail diet modification, prokinetics or when the promotility
drugs are not available. (See our proposed algorithm
(Figure 2). At present there is no clear answer which
patients benefit the most from botox injection. In
general, patients have no contraindications for BT-A
injection unless they face major cardiopulmonary issues
not allowing for a safe endoscopy. Studies suggest that
GP patients with pylorospasm have the best response
to BT-A injections. However, in clinical practice, no
easy access to gastroduodenal motility testing is
available. Therefore, a decision to use botox has to be
individualized in GP. Botox injections should not be used
routinely in all GP cases.

CONCLUSION

Pyloric injection with botulinum toxin is an easy to
perform procedure with minimal risk and negligible
side effects compared to other available treatments
for refractory GP. Although, the lack of convincing
evidence has limited the use of botox in clinical practice,
most uncontrolled studies have shown symptomatic
improvement in the GP patients. Other concern
regarding botox use is that, the dose and most effective
site of BT-A injection for optimal response has not
been standardized. Misplaced injections and skills of
the endoscopist should also be taken into account

July 10, 2015 | Volume 7 | Issue 8 |



when determining the effectiveness of treatment
with botox injection. If botox therapy is effective, the
results of this treatment have not been long lasting
and repeat procedures may be necessary. The long-
term effects with repeat procedures have not been well
studied. Further large population randomized studies
are required to justify the use of botox for refractory
GP. There may be a role for BT-A therapy in properly
selected GP patients. With limited treatment options, we
believe that botox injections can still be considered as
treatment option for refractory GP when drug therapy
failed.
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