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Outline

e Diarrhea

* GERD

* Updates to Gastroparesis
* Gl Bleeding
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49-year-old patient presents with
2 months of diarrhea and naused
and vomiting. Patient had an

allogeneic haematopoietic stem

cell transplantation (HSCT) 2.5
months ago

= Referral fo Gl for evaluation
= Next step in management?



i Nature Reviews | Gastroenterology & Hepatolog

VANDERBILT § HEALTH




Graft vs. Host Disease

* GVHD, a condition in which immune cells from the donor attack healthy recipient tissues.

 GVHD is defined histologically as the presence of gland apoptosis, not explained by other inflammatory or
infectious etiologies.

* The gastrointestinal system is among the most common sites affected by acute GVHD, and severe
manifestations of acute GVHD of the gut portends a poor prognosis in patients after HSCT.

* Asreliable serum biomarkers have not yet been validated outside of clinical trials, endoscopic and
histopathological evaluation continue to be utilized in diagnosis.

* Once a diagnosis of gastrointestinal acute GVHD is established, therapy with systemic corticosteroids is
typically initiated, and non-responders can be treated with a wide range of second-line therapies.

* In addition to treating the underlying disease, the management of complications including profuse diarrhoea,
severe malnutrition and gastrointestinal bleeding is paramount.
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2025 Image Quality in Gl
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/2- year old patients presents with
worsening abdominal pain,
diarrhea and night-time fevers.

= Lung Transplant 1 year ago

= CT abdomen shows colonic thickening
= Next step in therapy?¢
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Infections after Transplant

* Viral Infections

e Cytomegalovirus (CMV)

* Herpes Virus

* Fungal Infections

 Candida
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Infections after Transplant

e Bacterial Infections

 C. Difficile (recurrent antibiotics)

* Helicobacter Pylori

e Parasitic Infections

e Strongyloides stercoralis
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57-year-old patient presents with
3 months of chronic diarrhea.
Infectious studies are normal. He
has a history of small bowel
fransplant and i1s on MMF

= Referral to Gl for evaluation
= Next step In management?



Mucosal injury after Transplant

e Diarrhea

* Medication related

* Mycophenolate mofetil: MMF rates of diarrhea 1.9 times compared to AZA
* MMF inhibition of colonic crypt cell division due to immune mediated mechanisms

* Loss of normal villous structure in the duodenum

* Dose manipulation, reduction of total dosage, or dose splitting can be helpful
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Mucosal injury after Transplant
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Mucosal injury after Transplant

e U Ice rations "? (aerial jet) I-b (oozing) - ll-a (visible vessel)

* Peptic ulcers can be common

e Risk factors:

. Steroids II-b (adherent clot) ll-c (pigmented spot) Il (clean base)

* Stress response from surgery

 Use of NSAIDS

* Impairment of the native gastroduodenal cytoprotection due to AZA- or MMF-induced slowing of intestinal

cell turnover
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Mucosal injury after Transplant

* Ulcerations

* Peptic ulcers can be common

* Treatment
* Proton Pump Inhibitors (omeprazole)

e Be Careful with Hepatitis C Organ donor — prefer to avoid PPIs as able while on therapy for Hepatitis C

treatment absorption

* Anti-histamines (H2RA — famotidine)
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49-year-old s/p kidney transplant
poresents with diarrhea with

worsening pain in their left lower
quadrant

= WBC is 19k

= CT performed which shows thickening of the left colon,

outpouchings of the colon, and concern for contained
perforation.

= Next stepse



Diverticular Disease

Diverticulosis vs. Diverticulitis (infection) vs. Diverticular bleed

Common, especially after renal transplant

Medications which slow motility (including GLP1-RA)

In 1186 renal transplant patients at Vanderbilt, pre-transplantation colonoscopies were

ineffective in predicting post-transplant colonic complications

Polycystic kidney disease have higher risk of diverticulitis/complications
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Diverticular Disease

* Diverticulosis vs. Diverticulitis (infection) vs. Diverticular bleed

* Treatment

High fiber
* Stop offending agents that cause constipation
* For uncomplicated diverticulitis — recommend colonoscopy in 2 months to ensure no underlying malignancy

* For non-transplant patients, uncomplicated diverticulitis can be managed without antibiotics, for immunosuppressed patients,

threshold is lower to treat given immunosuppression
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Gastrointestinal complications in kidney transplantation

[ Mechanical injury during surgery ] [ Metabolic/organic toxicity anti-rejection therapy correlated ]

\ POSSIBLE COMPLICATIONS

[ Bacteria, virus and fungal infection ]

EFFECTS ON PATIENTS

Compromise quality of life or pose a significant risk of mortality

PREVENTION AND TREATMENT OF COMPLICATIONS

To prevent and treat without stop the immunosuppression drugs
admitted as anti-rejection therapy.
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64-year-old presents with diarrheo
and pain in the right upper
guadrant. They are s/p kidney
fransplant 5 years ago.

= WBCis 17k

=  RUQ U/S shows thickened gallbladder with a common bile duct of
1.8Ccm

= Next steps?



Biliary Tract Diseases

ChOlelithiasis Smallbcledoct

Galibladder

Hepatolithiasis
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Biliary Tract Diseases

‘;'/'A'*\\ Charcot's Triad

-

Common
— hepatic duct Fever A 3
Abdominal pain

Cystic

Common
bile duct o
obstruction Fever

Abdominal pain

f Reynolds pentad

Ampulla of
Vater

Pancreatic
duct +

o Confusion
Hypotension

Management
« Broad-spectrum antibiotics (e.g. Ampicillin-sulbactam)

« Biliary drainage (e.g. ERCP)
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—Endoscope

Biliary Tract Diseases

* Endoscopic Retrograde CholangioPancreatography
* A way to study bile/panc ducts

* Can also biopsy, stent, remove
stones, sphincterotomy, etc.

Biliary
duct

o RiSkS Dugdenim Sancreatic
uct
* Pancreatitis (contrast, injury) A DA M
A :

 Perforation or bleeding

 MRI (MRCP) can image also

Bile Duct Pancreas Duct

Stomach
Cathetar Electrocaute
Injecting Dye Ltk
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Biliary Tract Diseases
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42-year-old presents with PSC
oresents with worsening RUQ

oain. They are 3 days post liver
fransplant.

= Liver function tests are AST >1000, ALT >1000
= Patient is altered

= Next best stepe



Hepatic Artery Thrombosis

* HAT — serious vascular complication after liver transplantations

* Obtain STAT RUQ U/S with dopplers

* |f identified, recommend urgent transplantation to prevent biliary sepsis
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61-year-old presents with 40-
pound weight loss and night
sweats. He Is s/p heart trransplant
11 years ago.

= CT A/P shows thickening of the distal duodenum
= Next steps of therapy?



Malignancies

e Post-transplant lymphoproliferative disorder (PTLD)

Can involve Gl tract in 10% of transplant recipients

Often, there are abnormal enlarged lymph nodes that are hard to biopsy

Driver is typically EBV

Biopsies are key

e Therapy: lowering immunosuppression (or cessation) plus transplant ID
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Patient: 30

S56-year-old presents for consideration for heart-tfransplantation. Prior poorly controlled diabetes
with nausea/vomiting. Patient reports he cannot eat solid food — ok to list for cardiac
transplante
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MEDICAL'CENTER GaStrOpa re5iS

* Presentation: nausea, vomiting, fullness, “refractory reflux”
* Best test: gastric emptying test (off opiates)
* Treatment:

— Dietary modification, Hydration and nutrition, Optimize glycemic control
— Prokinetics

* Metoclopramide — risk of tardive dyskinesia

e Erythromycin — 2" line

 Domperidone — only available in Canada due to increase in cardiac arrythmias
— Macrolide antibiotics

* Erythromycin — inpatient, tachyphylaxis

* 5HT4 agonist: Prucalopride (off-label) - (Cisapride — led to cardiac arrythmias and death)
— Surgery

 G-POEM

e Surgical J tube (or G-J tube)



|| Certainty of evidence: ivi i is:
VANDERBIL inty of evi - Indwldua.l .wﬂh su5pecl:ed gastroparesis .
OOO0O Knowledge gap - Chronic nausea, vomiting, early satiety, and/or postprandial fullness
MEDI| @000 Very low + No evidence of obstruction on upper endoscopy —
®DOO0 Low + No alternative etiology . Flndlmgsrztd 2 f:t;ur:s may get
D©OHPO Moderate ¥ re-classified a ours
©DDP High * 4-hours value should be measured
Suggest 4-hour gastric emptying study to diagnose gastroparesis, not mathematically derived
rather than a shorter 2-hour gastric emptying study — - Emptying study is optimally done
sllele) without confounders
(eg, medications, blood glucose)
v L 4 - Options include scintigraphy and
No delay in gastric emptying Delayed gastric emptying breath tests
i i
Low likelihood of gastroparesis High likelihood of gastroparesis
Y

Initial treatments for gastroparesis:
+ Optimize glycemic control
+ Eliminate medications that may alter Gl tract motility
* Use nutritional therapies: initiate small particle size, low-fat, low residue diet

= Use anti-emetics as needed (eg, 5-HT3 receptor antagonists, H1 antagonists,

D2 antagonists) For metoclopramide (prokinetic and antiemetic effects):
- Evaluate for and treat potential concurrent conditions that may contribute to « Dosing: for PO use, 5 mg three times daily before
symptoms meals, and titrate the dose gradually to 10 mg
| depending on symptoms. For intranasal use, 15 mg
¥ before meals and at bedtime
No improvement in symptoms + Patients on psychotropic agents and older
¥ individuals may be at higher risk for adverse events

leading to discontinuation of treatment
Pharmacologic treatment for gastroparesis

Suggest the use of metoclopramide or erythromycin u For erythromycin (prokinetic effects):

i » Dosing: use 40 mg to 250 mg by mouth three times
A daily before meals, higher doses may be associated

Evaluate response to treatment and for side effects. ||  with more adverse effects like abdominal pain
At 4 to 8 weeks, make decision regarding treatment continuation + Use for three weeks on and one week off to avoid
¥ tachyphylaxis
= = ) - FDA warnings for QT segment prolongation and
No improvement in symptoms, or development of side effects drug interactions due to CYP P450 3A4 inhibition

o
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As part of shared decision making and depending on clinical presentation,
clinicians and patients may reasonably elect to use some of these agents:
domperidone, prucalopride, aprepitant, nortriptyline, buspirone, or cannabidiol

@000 o @800

2

No improvement in symptoms despite trials of different
antiemetic and prokinetic agents

Y

- Evaluate for alternative or concurrent conditions that may explain symptoms
or mimic symptoms of gastroparesis

« Confirm appropriate diagnosis of gastroparesis
- Evaluate nutritional status and provide nutritional therapy if needed

* Multidisciplinary evaluation involving gastroenterologist, endocrinologist,
and registered dietitian. Perhaps consultation with interventional
endoscopist, foregut surgeon

Predominant nausea, vomiting, and early satiety
with intolerance of metoclopramide: domperidone
(if available)

Predominant nausea, vomiting, and early satiety
with constipation: prucalopride

Predominant nausea and vomiting: aprepitant

Predominant abdominal pain; or concomitant
irritable bowel syndrome or functional dyspepsia:
nortriptyline

Predominant early satiety and postprandial
fullness: buspirone

\2

As part of shared decision making and depending on clinical presentation,
clinicians and patients may reasonably elect to undergo procedures:
botulinum toxin injection, GPOEM, or gastric electrical stimulator

These procedures are reserved for select patients with medically refractory
gastroparesis and are not for routine use

S000 or &®00

As part of shared decision making, discuss potential

improvement in cardinal symptoms (nausea,
vomiting, early satiety, and/or postprandial fullness)
and potential adverse events

No recommendation regarding the use of surgical pyloroplasty
or surgical pyloromyotomy

0000

34



56-year-old person presents rapid
dysphagia to solids and liquids.
They were s/p lung fransplant 8
years ago

=  Esophagram performed showing retention and concern for
Achalasia



GERD testing

* Reflux testing

 Ambulatory pH, Wireless pH capsule, pH with Impedance (Mll-pH)
* Esophageal function testing:

* High resolution manometry
* Limitation:

* Does not establish causality between esophageal disease and pulmonary
microaspiration
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Esophageal Function Testing

* Weak swallows associated with early rehospitalization

* Increased risk of CLAD (rejection) with decreased esophageal clearance
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Pre-Transplant GERD Predicts Acute Rejection 1n Lung Transplant

1.00-
o
) 0.751
[&]
Rl
2
(o]
€ 0.501
£
E
@©
0
o 0.251
o

0.001

=+ No GERD = GERD =* No testing

p =0.028 + + Matt Meyers
Vanderbilt Housestaff
2.5 5 7.5 10 UoC GI Fellow

Time since transplant (years)

DDW 2021

Transplant Hepatology

Claudio Tombazzi
Vanderbilt Housestaff '19
VUMC GI Fellow
Transplant Hepatology
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Reflux Testing in Lung Transplant

* pH parameters (AET) are associated with transplant outcomes
* Acute Rejection
* Chronic Rejection
e 3-year survival

Hazard Ratio for BOS P
Increased AET 3.95(1.19-13.1) 0.02
Elevated DeMeester 3.54 (1.09-11.6) 0.04
Hazard ratio for CLAD
Increased AET 3.05(1.01-94%8) 0.05
Elevated DeMeester 278 (0.91-8.51) 0.07

AET indicates acid exposure time: BOS, bronchiolitis obliterans syn-
drome; CLAD, chronic lung allogralt dysfunction.
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Acid-suppression

PPIs
cl H
Cytoplasm ; a
pH 7.0 K*
120mM K+ t
PCABs \4
H*K*ATPase
cr %
Chloride )
channel K

Protein kinases ATP ADP + P

\

Ca2+

Misoprostol H,RAS




PPl Pharmacokinetics
* Only actively secreting parietal cells are affected by PPls
— Fasting - only ~5% of proton pumps actively secreting
— With meals - 60-70% of proton pumps actively secreting
— Food can affect bioavailability of some PPls
— Give PPIs 30-60 minutes before a meal

* PPIs have short half-life (~90 minutes)

— Stomach constantly making new proton pumps
— 3-5 days required to reach steady-state inhibition

* PPls are metabolized primarily by CYP2C19

— Polymorphisms in CYP2C19 gene among individuals
affect rate of PPl metabolism
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Potassium-Competitive Acid Blockers (P-CABs)

« The P-CAB / N\ Vonoprazan

vonoprazan has been = S,,,O

used clinically in 0" 'N—=\ HN—
Japan since 2015. O\/QJ
F

* P-CABs inhibit the H* K*-ATPase
(proton pump) of the parietal cell



P-CAB Pharmacologic Features
 P-CABs are acid stable

— Do not require enteric coating
 P-CABs are active drugs, not prodrugs like PPls

» P-CABs inhibit H*,K*-ATPase

— Bind ionically (not covalently) to H*,K*-ATPase,
preventing exchange of potassium ions for protons

— Bind active and inactive proton pumps
* No need to time dose around meals

« P-CABs have long half-life (7-8 hours for vonoprazan)
« P-CABs not metabolized primarily by CYP2C19



o o N »
o O o o

P
o

Gastric pH

o
o

Vonoprazan 20 mg vs. Esomeprazole 20 mg
Effects on Gastric pH

Meds given once daily to 20 healthy Japanese men
Day 1

Time pH>4

Baseline 11%

| (

YA 3 M\
S\

ey AN RN &S

] ",‘\‘ ' \'

|

b LY/
[ Y |
S XY

Baseline

6 12 18 24

Hours After Medication Administration
Data from Sakurai Y et al. Aliment Pharmacol Ther 2015;42:719-30.



Reflux Monitoring

 Acid reflux testing
* Wireless pH - Placed endoscopically during EGD
* Transnasal pH monitoring
» Off acid-suppression; often times post-lung transplant

CCF
2020

Young A, et al. Cleveland Clinic Journal of Medicine Apr 2020, 87 (4) 223-230
ACG .
October 20-25, Vancouver, Canada WWW M edtron IC Com



Ambulatory Retlux Monitoring

M M WMWW % W%ﬁ |
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Impedance Monitoring

e Acid and non-acid testing 7’\4/'\

* Impedance testing \/

|| Impedance
bands

* Typically, on therapy; breakthrough
symptoms

* Despite adequate response to PPI, is PHSTREORES

catheter

there breakthrough symptoms of reflux

leading to worsening lung dysfunction?

ACG Blevins CH, et al. Neurogastroenterology and motility. 2018;30(10)

October 20-25, Vancouver, Canada



Mucosal integrity testing

e Mucosal Integrity is affected by the presence of dilated intercellular spaces
(DIS) which affects paracellular permeability.

Neldagle] DIS or Spongiosis

Vanderbilt Digestive Disease Center



Mucosal integrity testing (GERD/EoE)

10 cm segment of sensors

_ _ Distal sensors Proximal sensors
Distal tip

Vanderbilt Digestive Disease Center



Laparoscopic Fundoplication

Treatment Success at 1 Yr (%)

P<0.001

P=0.007

Surgery Active

Medical
Treatment

Control
Medical
Treatment

Te NEW ENGLAND JOURNAL o MEDICINE

Medical vs. Surgical Treatment for Refractory Heartburn

RANDOMIZED, CONTROLLED TRIAL

Antireflux Active Medical Control Medical
7 8 Surgery Treatment Treatment
Patients with (fundoplication) Omeprazole Omeprazole
reflux-related, | O
PPI-refractory L= 27) i :
heartburn chlofen Placebo
(N =25) (N = 26)
250% improvement
in GERD-HRQL 670/0 280/0 120/0
score at 1 yr P=0.007 P<0.001
Serious adverse events Similar across all groups

Antireflux surgery superior to medical therapy for refractory heartburn

SJ Spechler et al. IO.IOSG/N EJMoalSl 1424 Copyright © 2019 Massachusetts Medical Society

Side effects: dysphagia, gas-bloat syndrome, diarrhea

Spechler SJ et al. NEJM 2019;381:1513




Critical to Understand Mechanism of Symptom & Target Accordingly

Salivation @

Low dose anti-depressants
Diaphragmatic breathing
Cognitive behavioral therapy

| Esoph;gyi/ Esophageal hypnotherapy
peristafsis

i/ Esophageal
hypersensitivity

Epithelial @
integrity |

Lap fundoplication
Magnetic sphincter augmentation
Transoral incisionless fundoplication

Weight loss
Dietary modifications
Head of bed elevation

- N
" e il

W~ @ Gastric
~3 contents

Gastric emptyin



| A | Parasympathetic esophageal innervation | B | Esophageal pressure topography (EPT) plot from high ¢ | Anatomical correlation with EPT plot

resolution manometry (normal study)

Color pressure scale, mm Hg
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Dorsal motor \
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’ :
) : :
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<" 7
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Striated muscle innervation " [ e Diaphragm (cut)
4 Parasympathetic efferent ot i
¢ Neuromuscular junction oo :
P :
Smooth muscle innervation ‘ H Abdominal esophagus
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Pandolfino, JAMA 2015

Swallow Time, s
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Schematic representation of esophageal motor activity during a swallow




Disorders Of Step 1: Perform 10 wet swallows (Primary position)

Disorders of

EGJ Outflow Peristalsis
Abnormal median IRP
Yes | No Step 2: Wet swallows in
Yes | 100% Failed Peristalsis : secondary position +
without PEP l MRS/RDC
Yes 100?6 Falled.Perlstalss o 100% Absent PensFalsns Vi Elevated LES IRP in varying
with PEP in >20% < All swallows are either | s
: 0 positions * elevated IBP/PEP
swallows failed or premature
No
No l
>20% swallows with 100% Failed Peristalsis L ey
Yes | premature contractions. s
| e No
Failed peristalsis + PEP l
may be present Distal
>20% swallows with Yes
: Esophageal
premature contractions R
Mo Spasm
Step 2: (if not done) Wet l
swallows in secondary
position + MRS/RDC >20% swallows with Yes Hypercontractile
hypercontractility Esophagus’
lNo
Elevated LESIRP - No evidence of Inetiactive
persists in varying > EGJ outflow >70% ineffective or >50% | Yes
positions + elevated failed swallows Esophageal
t obstruction s
IBP/PEP No Motility
lYes J
No No evidence of disorder

- Yes I Abnormal TBE or FLIP of peristalsis

Consider meal challenges
based on symptom*
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