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Participating in the Webinar

All attendees will be muted and
will remain in “Listen Only Mode”

Type your questions here so that the moderator
can see them.

Not all questions will be answered but we will get
to as many as possible.

Moderator:

Ali Keshavarzian, MD, MACG A handout with the slides and room to take notes can be

downloaded from your control panel.

Virtual Grand Rounds universe.gi.org
' ACG Virtual Grand Rounds

Join us for upcoming Virtual Grand Rounds!

Week 16 — Thursday, April 16, 2026
Beyond PPIs: Optimizing GERD Therapy
Faculty: Anh D. Nguyen, MD
Moderator: Kerry B. Dunbar, MD, PhD
At Noon and 8pm Eastern

Week 17 — Special Edition VGR — Wednesday, April 22, 2026
Gastroenterology & Hepatology Fellowship Match Application — Tips & Tricks
Gl & Hepatology Fellowship Match Application: For Prospective FE”OWShip

Tips & Tricks for P cant Faculty: Kathryn Byrne, MD, lan Grimes, MD, Tinsay Woreta, MD, MPH,
and Pegah Hosseini-Carroll, MD, FACG. Panelist: Sarah Talamantes, MD,
Anna Archbold, MD, Rahul Karna, MD, and Clive Miranda, DO, MSc
Moderator: Mohammad Bilal, MD, FACG
8pm Eastern

Week 17 — Thursday, April 23, 2026
The Microbiome in Functional Bowel Disease: How to Answer

Patients’ Questions About SIBO and Leaky Gut
Faculty: Eamonn M. M. Quigley, MD, MACG
Moderator: Neil H. Stollman, MD, FACG

At Noon and 8pm Eastern

Visit gi.org/ACGVGR to Register
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Parkinson’s Disease
and the Gut: A Primer
for Gastroenterologists

Amol Sharma, MD, MS, FACG
Donald O Castell Endowed Professor of Medicine
Medical University of South Carolina (MUSC)

verse.gi.org
REVIEW ARTICLE

Parkinson Disease and the Gut: A Primer
for Gastroenterologists

Amol Sharma, MD, MS, FACG*, Robin M. Voigt, PhD?3, Christopher G. Goetz, MD® and Ali Keshavarzian, MD, MACG#3+¢

Parkinson disease (PD) is a chronic, progressive movement disorder and the fastest growing neurological condition
worldwide, affecting over 6 million individuals. In 2017, the economic burden of PD in the United States alone reached
$52 billion. Gastrointestinal symptoms and dysfunction such as constipation, gastroparesis, and dysphagia are common
in PD, are difficult to manage, and negatively affect quality of life. In addition, constipation often precedes motor
symptoms by decades, perhaps suggesting that a disrupted bidirectional microbiota-gut-brain axis is present early in PD.
Data from mechanistic studies in rodent models and observational human studies demonstrate that gut-microbiota
dysbiosis, intestinal hyperpermeability, and gut inflammation may promote neuroinflammation and «-synuclein
aggregation, inciting loss of dopaminergic neurons. Studies also indicate that the intestinal milieu may influence
symptom severity and response to PD treatments. These findings underscore the potential role of the gut as (i) a site of
early diagnosis and risk stratification for populations at high risk of PD and (ii) a potentially disease-modifying treatment
approach. This review summarizes the current knowledge on the role of the gut-brain axis in PD pathogenesis, clinical
disease course, prodromal gastrointestinal symptoms, and their underlying mechanisms and stresses current knowledge
gaps and future directions.

KEYWORDS: Parkinson disease; microbiota; gut-brain axis; gastroparesis; constipation; inflammatory bowel disease

Am | Gastroenterol 2025;120:2510-2519. htips://doi.org/10.14309/ajg. 3508
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Objectives

APPRECIATE THE IMPORTANCE OF GI REVIEW RECENT EVIDENCE FOR AND AGAINST DESCRIBE FUTURE DIRECTIONS OF RESEARCH
SYMPTOMS, CONDITIONS, AND DYSMOTILITY PATHOPHYSIOLOGICAL MODELS OF GUT- AND CLINICAL MANAGEMENT OF COMMON
IN PARKINSON’S DISEASE (PD). BRAIN SIGNALING IN PD. PRESENTATIONS.

irtual Grand Rounds universe.gi.org

Parkinson’s disease

1 million people in United States Leﬂ =Ty ulation of
\ [ :

; .- neurons
Y arame. |

6 million people worldwide; will double by k|
2050

Prevalence increasing even when adjusted
for age

1.4 times more frequent in men

4 cardinal symptoms:
Pill-rolling resting tremor
Bradykinesia
Limb rigidity
Gait/balance problems

American College of Gastorenterology 6
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Risk factors for Developing Parkinson’s
disease (PD)

mc‘ PD incidence increases with age with a dramatic
u rise after 65.

S

No Smoking

A

-

Virtual Grand Rounds

Parkinson

Disease (PD)

& IBD

American College of Gastorenterology

Disease-relevant genetic variants (GBA1, LRRK2)
are found in 13.4% of patients in North America.

Gender

IBD, dysphagia, gastroparesis, constipation, IBS
without diarrhea increase the risk for PD.

Genetics

Toxicants also increase the risk for PD:

- pesticides (paraquat and rotenone)

+ industrial solvents (trichloroethylene and
percholoroethylene)

* manganese in air pollution

* Inflammatory bowel disease
(IBD) patients have a 20-
90% higher relative risk of
PD.

Absolute risk derived from
meta-analysis of 350K+ IBD
patients, found low
absolute risk of PD (0.26%).

PD patients have 15% lower
risk of developing IBD than
general population.

Sharma, Keshavarzian et al. AJG 2025

universe.gi.org

5-aminosalicylic acid PD
have a 25% lower risk

Azathioprine and
corticosteroid use also
reduces the risk
Anti-tumor necrosis
factor (TNF) agents
confer a 78% risk
reduction

Smoking has a dose-
dependent decrease in
risk of PD with greatest
protection with history
>30 pack-years

Sharma, Keshavarzian et al. AJG 2025
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DGBI & Motility Disorders & PD

* Irritable bowel syndrome (IBS) without diarrhea 45-50% increased risk
of PD in patients above age 65

* Dysphagia, Gastroparesis, IBS, and Constipation all increased risk of
developing PD over subsequent 5 years when compared to Alzheimer
disease and CVA.

Konings et al. Gut 2023.

@ Virtual Grand Rounds
“W.# Universe.gi.org

PDisa
clinical
diagnosis

Are we getting
close to a
diagnostic test?

American College of Gastorenterology 8
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a-synuclein:
Physiologic
Role

e Intracellular
vesicular
transport

SNARE-complex
assembly

Permits
neurotransmitter
release in
presynaptic
terminals

Virtual Grand Rounds universe.gi.org

Non-Motor PD

Braak stages 1 and B d4 Braak stages 5 and 6

Autonomic and olfactory Sleep and motor Emotional and cognitive
disturbances disturbances disturbances

Bidirectional Gut-Brain
Neuropathy

Premotor /
symptoms symptoms W% Efferent
@ Brainstem Lewy body Anorecto- Cortico-
Via vagus (
nerve @ Cortical Lewy body cortical & anorectal
Neuropathy Neuropathy
(prolanged cortico- (prolonged motor-evoked
©evoked potentials) potentials)

American College of Gastorenterology 9
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Enteric a-synucleiopathy in ~ e
PD? “

/":/7/30 OH?

o
N

S

S —— mzs-./

a-synuclein detected on colonic biopsies 8
years prior to development of PD

...but not routinely

Found in non-neuronal tissues with GI tract | A
(hematopoetic, neuroendocrine, muscle) i

Endoscopic mucosal biopsies do not '
routinely sample enteric nerves

Virtual Grand Rounds

Biomarker: Seeding Amplification Assay (SAA)
or RT-QuIC

Claudio Soto

Seed amplification assay

Needle

fluid Progression Marker

Initiative

o-synuclein
pathological monomers Originally for

® Creutzfeldt-Jakob

seeds © @ @
£ J ] Vertebra P o ® disease (prion)

e Spinal cord @ o ® P

W4 oanrospinal e MIJFF: Parkinson’s

E— )

amyloid fibril
staining dye

Skin

Siderowf et al. Lancet Neurol 2023.

American College of Gastorenterology 10
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Seeding Amplication Assay (SAA) or
RT-QuIC

* Sensitivity 87.7%

SAA

SLECULN ©  Specificity 96.3%
® Positive

* Sensitivity 98.6% with
anosomia

Lowest putamen ratio

¢ Sensitivity 67.5% with LRRK2
PD - IBD

* Sensitivity 78.3% without
anosomia

* Gender difference

Siderowf et al. Lancet Neurol 2023.

Virtual Grand Rounds universe.gi.org

PD Site of Origin:

-Nose (Brain-First) ~30%
-Gl tract (Gut-first) ~70%

Sharma A, Keshavarzian A. AJG 2025.

American College of Gastorenterology 11
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Vagotomy not
protective
against PD

} Virtual Grand Rounds

Colonoscopy
& Endoscopy
to Screen for
Prodromal or

Early PD

American College of Gastorenterology

universe.gi.org

Danish cohort 1977-1995: 15% risk reduction for development of PD
- did not differentiate between truncal and selective vagotomy

Danish cohort 1977-2011: no change in PD incidence

Swedish registry 1970-2010 (~9.5K vagotomized, 375K age/sex-
matched controls):

* No change in PD incidence with vagotomy overall
¢ Truncal vagotomy trended toward decreased PD incidence

Svensson E et al. Ann Neurol 2015,
Tysnes OB et al. Ann Neurol 2015.
Liu B et al. Neurology 2017.

universe.gi.org

* Inability of mucosal biopsies to sample
enteric neurons, ganglia or supporting
cellular structures

* Challenges distinguishing physiologic vs
pathological a-synuclein

4/9/2026
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PD & Microbiome: Body + Brain First

Multiple Studies o Systemic meta-
analysis with

Dysbios a and _assocmted leaky standardized

gut described in PD more than

a decade ago methodology

* Reduced levels of
Limitations: butyrate-
Sampling methodologies pro dUCing
Big data statistical bacterial taxa
analysis « Degradation of
gut mucus layer

Virtual Grand Rounds universe.gi.org

Parkinson’s disease: Microbiota-Gut-Brain Axis (MGBA)

=

Pro-inflammatory
Microbiota

Proteobacteria
Proinflammatory-Producing Bacteria
Mean Abundance (%)

o

m

Zonulin (ng/ml)
Intestinal Barrier Marker
of Leaky Gut

Marker of Neuro-A;

HC PD

Plasma

Keshavarzian et al. Nature Comm 2023

American College of Gastorenterology 13
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Effects on MGBA by Engineered Prebiotic

[-9
o

Relative Abundance
Relative Abundance

Proteobacteria

Decrease Pro-inflammatory
& Increase Anti-Inflammatory
Microbiota

nibacter saccharivorans ™
Relative Abundance

Escherichia coli

Mean Relative Abundas

Ruminococus bromit

Rumiococeus bicirculan
Mean Relative Abundand
Mean Relative Abundand

Bifidobacterium adolesce

BL Prebiotic
Feces

BL Prebiotic
Feces

27

Virtual Grand Rounds

Proposed
Pathophys Model

American College of Gastorenterology

o H

—_
)
E
=
=]
c
=
=

Plasma Zgg

uced Leaky Gut

Calprotectin (ug/g feces)

Decreased

200 A

150 .

Decreased
roinflammation

Plasma NfL (pg/mL)

Feces

Feces

EfferentBrain- _
GutPathway

Gut Inflammation
0 =
BL Prebiotic BL  Prebiotic
BL Prebiotic BL Prebiotic BL Prebiotic

Plasma

AfferentGut-
Brain Pathway

BL  Prebiotic

Keshavarzian et al. Nature Comm 2023

universe.gi.org

Colorectal Pathophysiological Hypothesis
for Parkinson’s Disease:

« Altered Microbiome

« Disrupted Epithelial Barrier

+ Overproduction of a-synuclein

+ Impaired elimination of a-synuclein

+ Imbalancein M1/M2 macrophages

+ Microglial activation

+ Alteredbidirectional gut-brain interaction

¥ " ‘ o -
% o~ | microbiota

¢ a-motoneuron

M g-synuclein
St Lewy Body
microglia

macrophage

Sharma et al. Curr Gastro Rep 2018.

14
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75-year-old male with

G I Cu rbSid e Parkinson’s disease with

motor symptom control on
levodopa-carbidopa referred

CO n S u It to Gl with laxative-refractory

constipation.

@ Virtual Grand Rounds universe.gi.org

Constipation: An Essay on Shaking Palsy

Constipation that

‘demands stimulating

medicines of very =
considerable power; e LA R I

=
expulsion of feces from AN 7
rectum sometimes At

§
B
N

requiring mechanical _ T i i 8 " James Parkinson, MD
aid’

American College of Gastorenterology 15
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Affects up to 70% PD patients

Precedes classic motor disturbances by more than 15
years

Constipation

i Nn P D by t h e Increasing severity of constipation associated with 3.3-
4.2 hazards ratio of developing PD
Numbers

Most significant symptom in 18 months of follow up

Virtual Grand Rounds universe.gi.org

Evidence-Based? Treatment for
Constipation in Parkinson’s disease

Relamorelin

Elobixibat

*25% PD patients have Fecal Incontinence.

American College of Gastorenterology 16
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Probiotic RCTs for constipation in PD

C Trials ing i i ipation i i disease

Constipation
inclusion Outcome
Intervention criteria Sample size Results
Ibrahim et al 2020 Multistrain Rome Il Probiotic group Garrigues Met 1° end point 8wk  Bloating,
(137) probiotic criteria n=22 questionnaire Mean weekly dizziness
(Hexbio) Placebo group bowel opening (14.8%)
n=26 frequency
Probiotic: +2.11
Placebo: +0.85

Tan et al 2021 Multistrain Rome IV Probiotic group # SBMs/wk on stool  Met 1° end point 4wk Lethargy
(138) probiotic criteria AND n=34 diary ASBMsiwk (29%)
< 3CSBMs/ Placebo group during last 2 wk
wk n=238 Probiotic: +1.0
Placebo: 0.3

Multistrain Rome Il Probiotic group # CSBMs/wk based Met 1° end point 12wk Lethargy
probiotic criteria n=34 on patient recall ASBMs/wk (29%)
Placebo group during clinical during last 2 wk
n=38 evaluation Probiotic: +1.09
Placebo: +0.04

Virtual Grand Rounds universe.gi.org

Dyssynergic Defecation

Normal Dyssynergic
Resting defecation defecation

Paradoxical anal sphincter
contraction or impaired relaxation
seen on defecography, EMG, and
anorectal manomet

Neurogenic degeneration
associated with rectal
hyposensitivity.

Delayed colonic transit.

Sharma et al. Gastro Clin N Am 2022.

American College of Gastorenterology

4/9/2026

17



AéG Virtual Grand Rounds

Dyssynergic Defecation

90% Constipated PD: dyssynergic

defecation

Subtypes Il, IV (poor rectal push)

Rectal hyposensitivity

Approximately 60% with delayed colonic

transit

Virtual Grand Rounds

Three phases of the biofeedback .
therapy for DD with constipation

stool diary and assess
ms
*+ Anorectal function (anorectal
manometry)
+ Review normal physiology of
defecation and pathology of
dyssynergic def

let training £
laxatives
+ Protocol and goals of

treatment

o e ole

to 60 minute sessions, 1 weeks, 3, 6, and 12 months
for 6-12 wks . aluate overall and specific
*  Visual/auditory feedback oms
from the screen * Diet and laxative management
* Verbal feedback from the
therapist
* Practice at home

Fig. 4. Three phases of biofeedback therapy for dyssynergic defecation (DD).

Sharma et al. Gastro Clin N Am 2022.

American College of Gastorenterology

universe.gi.org

universe.gi.org
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SIBO

High prevalence on hydrogen breath
testing.

Lack of studies qcﬁnin,i.; prevalence using
gold standard of small bowel aspirates.

May mirror dysbiosis in PD with

abundance of Lactobacillus and Enterococcus

fecalis.

+ contain enzyme, tyrosine decarboxylase
inhibitors

affect dopaminergic medication
absorption.

Use lactobacillus-containing probiotics in
PD with caution

Sharma, Keshavarzian et al. AJG 2025

Virtual Grand Rounds universe.gi.org

Delayed Gastric Emptying

PD
Up to 70% of subjects have delayed gastri

Asymptomatic

Delays dopaminergic med absorption '/3/ S e !
( -
t % ‘:ﬁ
, TR

<4

Sharma et al. Curr Gastro Rep 2023.

American College of Gastorenterology
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Take Home
Points

American College of Gastorenterology

universe.gi.org

Future directions

Examine multimodal model to reflect
multiple disruptions in the microbiota-
gut-brain axis to:

* Predict PD disease severity
* Predict PD disease progression

* Predict PD development from
prodromal PD

universe.gi.org

4/9/2026
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Questions

e

fv \l Amol Sharma, MD, MS, FACG

Ali Keshavarzian, MD, MACG

universe.gi.org

GI Innovation
Though
nboyadisny

Let’s talk... ACG invites you to join the
conversation in the Gl Circle,

@ ACG’s Online Professional Networking Communities

* Login or sign-up now at: acg-gi-circle.within3.com

American College of Gastorenterology

C

ACG Gl Circle

Connect and collaborate within Gl
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