
Short Gut
Yaron Avitzur

GIFT Program, Hospital for Sick Children, University of Toronto

Justine Turner
ChIRP, Stollery Children's Hospital, University of Alberta



Disclosures
AFFILIATION/FINANCIAL 
INTERESTS 
Grants/Research 
Support: 

VectivBio (JT)

Scientific Advisory 
Board/Consultant: 

Takeda Inc (YA)

Speakers Bureau:

Stock Shareholder:

Other Financial or 
Material Support / 
Honorarium: 



CanMEDS roles covered
√ Medical Expert (as Medical Experts, physicians integrate all of the CanMEDS Roles, applying 

medical knowledge, clinical skills, and professional values in their provision of high-quality and 
safe patient-centered care. Medical Expert is the central physician Role in the CanMEDS 
Framework and defines the physician’s clinical scope of practice.)

Communicator (as Communicators, physicians form relationships with patients and their 
families that facilitate the gathering and sharing of essential information for effective health 
care.) 

√ Collaborator (as Collaborators, physicians work effectively with other health care professionals 
to provide safe, high-quality, patient-centred care.) 

Leader (as Leaders, physicians engage with others to contribute to a vision of a high-quality 
health care system and take responsibility for the delivery of excellent patient care through their 
activities as clinicians, administrators, scholars, or teachers.)

√ Health Advocate (as Health Advocates, physicians contribute their expertise and influence as 
they work with communities or patient populations to improve health. They work with those they 
serve to determine and understand needs, speak on behalf of others when required, and 
support the mobilization of resources to effect change.)

Scholar (as Scholars, physicians demonstrate a lifelong commitment to excellence in practice 
through continuous learning and by teaching others, evaluating evidence, and  contributing to 
scholarship.) 

Professional (as Professionals, physicians are committed to the health and well-being of 
individual patients and society through ethical practice, high personal standards of 
behaviour, accountability to the profession and society, physician-led regulation, and 
maintenance of personal health.) 



Objectives
 Become familiar with the clinical trials data in adults 
and children with short gut for the commercially 
available glucagon like peptide-2 analogue

 Understand the potential benefits and risks in 
considering glucagon like 2 peptide treatment for 
patients with short gut

 Be able to diagnose and treat children with 
intestinal failure associated liver disease and 
advanced non-cholestatic liver fibrosis 



A Patient

 3 year old survivor with short gut
 Ex 33 weeks, NEC 25cm 

jejunocolic anastomosis
 9 hospital admissions to date
 EN: 20% of calories. Small 

amount of solids.
 PN x 18hrs; 7 nights [80% of 

calories].
 Stool output 40cc/kg/day

Would a glucagon like 
peptide 2 analogue help



 Trophic
 Slow motility
 Nutrient absorption
 Gut Permeability
 Anti-inflammatory

Physiology: GLP-2 in the gut



Drug discovery & Approval

2016

• 2000 Orphan drug 
approval US

• 2012 Approval short gut 
adults US & Europe

• 2016 Approval short gut 
adults Canada

• 2016 Extension to short 
gut children Europe

• 2019 Extension to short 
gut children US & Canada



63% treatment vs 30% 
placebo responded

≥1 day reduction PS 54% 
treatment vs 23% placebo

Absolute volume decrease 
in PS 32% treatment vs 
23% placebo

Higher response rates if 
colon in continuity

Confirmatory Phase 3 study adults



 16/134 (12%) patients in 
pooled trial data achieved 
autonomy from PN 

 After a median of 5 years 
(2-18 years) of PN

 Small intestinal length 26-
250cm 

 12/16 colon in continuity
 No patients in the placebo 

group weaned from PN 
support

Overall autonomy



 Cancer: 1/109 adenocarcinoma colon (0.9%)
 GI Polyps: 14/109 (12.8%)
 GI Obstruction: 12/109 (11.0%)
 Stoma Complication: 13/53 (42%)
 Pancreatitis: 3/109 (2.7%)
 Gallbladder disease: 11/109 (10.1%)
 Fluid overload: 23/109 (21.1%; 3%CHF)
 Confusion on benzodiazepines with coma 1/109 (0.9%) -

overall potential for increased drug absorption

Risks reported to date www.gattex.com



… and now to pediatrics

2017:181;102-111

First reported phase 3 study children

Although more correctly a phase 2 study = dose finding and safety 
monitoring in a small number of short gut patients



50%
71%
67%

GI related adverse events

20%





24 week phase 3 study



Primary endpoint:
≥20% reduction PN 

volume at week 24

~1 day less a week
or 

2-3 hours less a day



Overall autonomy



Clinical Translation

Kosar e t  a l ,  J  Ped ia t r Su rg 2016



Back to our patient

 Participated in 24 week trial
 EN 40% of calories
 PN x 14hrs; 7 nights [60% of 

calories]
 Stool output 20cc/kg/day

A glucagon like peptide 2 
analogue improved his 
family’s quality of life



Case Presentation
• 5mM, GA-32w, Vanishing Gastroschisis
• Anatomy post op – 30cm SB, jejunostomy, 50% colon
• While on SMOF lipids (2-2.5g/kg/d) – C. Bilirubin 90 mmol/l, 

total bilirubin 169, ALT 310, AST 384, GGT 163, albumin 29. 
• US – increased periportal echogenicity and mild splenomegaly 

(8.3cm)

Diagnosis? 



IFALD - Definition
• Hepatobiliary dysfunction 

as a consequence of 
medical and surgical 
management strategies for 
intestinal failure, which can 
variably progress to end-
stage liver disease, or can 
be stabilized or reversed 
with promotion of intestinal 
adaptation

• Advanced IFALD – total 
bilirubin persistently >100 
mmol/L (>2-4 weeks)

ESPGHAN position paper; Lacaille et al. JPGN 60;272:2015



IFALD Pathogenesis

IFALD

Parenteral
lipids

Prematurity of 
hepatic 

enzymes

Loss of bile 
acid 

enterohepatic
circulation

Repeated 
episodes of 

sepsis

Macronutrient 
& 

micronutrient 
excess 

Bacterial 
translocation



Case Presentation
• 5mM, GA-32w, Vanishing Gastroschisis
• Anatomy post op – 30cm SB, jejunostomy, 50% colon
• While on SMOF lipids (2-2.5g/kg/d) – C. Bilirubin 90 mmol/l, 

total bilirubin 169, ALT 310, AST 384, GGT 163, albumin 29. 
• US – increased periportal echogenicity and mild splenomegaly 

(8.3cm)

Treatment options? 

• Creation of sigmoid colostomy – increase enteral capacity
• Prevention of sepsis
• Omegaven?
• Lipid minimization?
• Listing for transplantation? 



Case Presentation
• Jejunostomy revised to sigmoid colostomy; SMOF changed to 

Omegaven® 1g/kg/d; enteral nutrition increased
• At 1y of age – TPN depended, 30% of nutrition is enteral, C. 

Bilirubin 4mmol/l, back on SMOF  
• Until 3y of age – 6 CLABSI including one candida albicans and 

one PICU admission (Streptoccocus A sepsis)
• At 3y of age – Upper GI bleeding due to GE varices
• US – lobulated liver, coarse parenchyma, splenomegaly, GE 

varices
• Total bilirubin 3 mmol/l, ALT 82, AST 53, GGT 50, albumin 28, 

PLT 45,000 X106/l
Diagnosis?

Liver Biopsy? 
• Biopsy – Dense non-inflammatory portal fibrosis, no 

cholestasis



Persistence of Hepatic Fibrosis - Omaha
Methods
• Six children with IF on Omegaven ®

• Liver biopsy – during an open abdominal operation / Pre-Tx evaluation
• Included: >1 biopsy taken



Results – Liver 

 Total bilirubin levels normalized after a median of 6 weeks.
 Cholestasis and inflammation scores improved in all to normal – mildly abnormal  
 Fibrosis scores stable or rose in 5/6 patients (score of 2-3) 
 No overt PHT findings or synthetic dysfunction





Persistence of Hepatic Fibrosis - Toronto
Methods
• Six children with IF on fish oil based emulsions (Omegaven ® / 

SMOF ®)
• Liver biopsy – during an open abdominal operation
• Included: >1 biopsy taken

Belza et al. J Ped Surg 52;795: 2017



Liver Pathology Scores

Belza et al. J Ped Surg 52;795: 2017

3/6 patients - no change or worsening in the fibrosis score 

Median time between biopsies – 858 days (range 478-1663)



Liver Pathology

Belza et al. J Ped Surg 52;795: 2017



Patient Outcome

Belza et al. J Ped Surg 52;795: 2017

• Two (7%) patients out of the original cohort of 29 responders required transplant 



Diagnosis of Fibrosis 
Transients Elastography 

Belza et al. CIRTA 2019; Paris

• 30 patients with a routine liver biopsy during surgery



Hukkinen et al. Liver Int 36;361: 2016

• 93 biopsies from 57 
children with IF

• TE – 46 children

• Fibrosis – 61%
• Metavir stage:

F1 - 27%
F2 – 26%
F3/4 – 9%

• ≥F1 – R stat – 0.78
• ≥F2 – R stat – 0.73

• AST to PLT ratio (APRI) –
not correlated with 
fibrosis

Diagnosis of Fibrosis 
Transients Elastography 



Case Presentation

• In the following 6m – signs of portal hypertension
• Repeated GE variceal banding, another episode of upper GI 

bleeding
• INR 1.5 

Treatment?

• Listed for liver –intestine transplantation 
• Transplanted at 6y of age
• Now 1y post transplant – doing well, off PN 



Pediatric Listing Criteria - 2019
Criteria for placement on a wait list for intestinal transplantation 
• Evidence of advanced or progressive intestinal failure-associated liver disease

o Hyperbilirubinemia >75 micromol/L2 (4.5 mg/dL) despite intravenous lipid 
modification strategies that persists for more than 2 months

o Any combination of elevated serum bilirubin, reduced synthetic function 
(sub-normal albumin or elevated INR), and laboratory indications of 
portal hypertension and hypersplenism

• Thrombosis of three out of four discrete upper body central veins or occlusion 
of a brachiocephalic vein 

• Life-threatening morbidity in the setting of indefinite parenteral nutrition 
dependence as suggested by:
o 2 admissions to an intensive care unit (after initial recovery from the 

event resulting in intestinal failure) because of cardio-respiratory failure 
(mechanical ventilation or inotrope infusion) due to sepsis or other 
complications of intestinal failure

• Invasive intra-abdominal desmoids in adolescents and adults
• Acute diffuse intestinal infarction with hepatic failure
• Failure of first intestinal transplant

Kaufman, Avitzur et al. Transplantation 2019
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