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Objectives

• Describe liver program at the University 
of Colorado

• Describe our database
• Provide our basic PSC demographics
• Describe the natural history of IBD after 

liver transplant



Liver Program at the University 
of Colorado

• Transplant Program established in 1988
• Follow over 4500 hepatology patients

– >450 listed

• 1350 patients transplanted
• Follow 1005 post-transplant patients
• Database established in 1999

– Complete records since 2002











PSC pre-transplant

• Follow 184 patients
• 78 listed
• 68.5% male
• 83.3% caucasian, 13.3% african 

american
• 51.1 +/- 14.5 years



PSC post-transplant

• 155 transplanted, 5 relisted
• 9 cholangiocarcinoma
• 22 live donor transplants
• 74.8% male
• 91.6% caucasian, 6.3% african 

american
• 53 +/- 12.7 years
• 88.4% alive
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Background

• Natural history of IBD following liver 
transplant (LT) for PSC is unknown

• Variability in outcomes: 
– disease improvement 3-100%
– worsening 0-51% 
– de novo IBD 2-27%

Shaked et al.  Ann Surg 1992;215(6).
Gavaler et al.  Dig Dis Sci 1991;36(3).

Fabry et al. Hepatology 1993;18(4).
Papatheoridis et al. Gut 1998;43.



Background
• Studies have not shown factors 

consistently associated with disease 
activity 

• Studies limited by small sample sizes

• Inconsistent designs:  
• inclusion/exclusion criteria
• methods and extent of colitis assessment
• follow-up duration
• variables studied



Objective

• Describe our experience with IBD 
post-LT in patients with PSC

• Determine factors predictive of 
disease activity



Study Design

Survey assessed:
• IBD diagnosis & timing
• medications
• frequency of flares
• opinion of disease 

course
• colonic neoplasia

Transplant database:
• immunosuppression
• CMV status
• rejection
• recurrent PSC
• cholangiocarcinoma
• demographics
• labs

Survey mailed to 115 recipients transplanted 
between 1988 - 2006



Results: Study Sample

1147 Total Transplanted

147 PSC

115 Alive

88 (77%) Responded



Patient Characteristics
Median age at transplant (yrs) 46 (16 – 71)
Living donor transplant (%) 14.7

Gender (% male) 76
Race (% caucasian) 93

Median time since LT (yrs) 6.8 (0.6 – 17.9)
CMV mismatch (%) 24

IS (% Tacrolimus, Sirolimus) 59, 56
Prednisone (%) 13
Rejection (%) 72

Recurrent PSC (%) 16
Cholangiocarcinoma (%) 5

IBD (%) 74
Med. years with IBD 18 (0.5 – 48)



Outcomes: IBD
88 Responses

74% (65) IBD

89% (58) dx pre-LT 11% (7) de novo

71% dx >3 yrs post-LT 29% <1 yr post-LT

85% (55) UC 12% (8) Crohn’s 3% (2) Indeterminate

14 yrs. IBD pre-LT (0.5 – 48)



All IBD vs. No IBD
All IBD All IBD (65)(65) No IBD No IBD (23)(23)

Med. time since LT (yrs) 6.8 (0.6 – 17.9) 6.8 (1.2 – 16.4)

Median age at LT (yrs) 46 (16-66) 46 (26 - 71)

Gender (% male) 72 87

Tacrolimus (%) 62 52

Prednisone (%) 14 9

CMV mismatch (%) 21 30

Med. rejection episodes 1.0 (0 – 9) 2 (0 – 8)

Recurrent PSC (%) 17 13
Median bilirubin 0.6 (0.2 – 6.6) 0.5 (0.2 – 2.5)



No IBD vs. De Novo IBD
No IBD No IBD (23)(23) De NovoDe Novo IBD IBD (7)(7)

Med. time since LT (yrs) 6.8 (1.2 – 16.4) 7.8 (2.7 – 17.9)
Median age at LT (yrs) 46 (26 - 71) 45 (39 - 57)

Gender (% male) 87 43   p=0.03
Tacrolimus (%) 52 86
Prednisone (%) 9 29

CMV mismatch (%) 30 29
Med. rejection episodes 2 (0 – 8) 2 (0 – 7)

Recurrent PSC (%) 13 0
Median bilirubin 0.5 (0.2 – 2.5) 0.6 (0.3 – 1.6)



Pre-LT IBD vs. De Novo IBD
PrePre--LT IBD LT IBD (58)(58) De NovoDe Novo IBD IBD (7)(7)

Med. time since LT (yrs) 6.7 (0.6 – 16) 7.8 (2.7 – 17.9)
Median age at LT (yrs) 47 (16 - 66) 45 (39 - 57)

Gender (% male) 76 43
Tacrolimus (%) 59 86
Prednisone (%) 12 29

CMV mismatch (%) 20 29
Med. rejection episodes 1.0 (0 – 9) 2.0 (0 – 7)

Recurrent PSC (%) 19 0
Median bilirubin 0.7 (0.2 – 6.6) 0.6 (0.3 – 1.6)

Ulcerative Colitis (%) 88 57  p=0.0008



Outcomes: IBD Flares

P=0.004
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Outcomes: Medications
Pre-LT 

(%)
Post-LT 

(%)
P Value

None 9 25 0.02

5-ASA 79 63 0.03

Prednisone 31 14 0.03

Azathioprine 3 11 0.38

Infliximab 2 5 0.63



Outcomes: Opinions

Same
23%

Improved
38%

Didn't Know
5%

Worsened
33%

No factors associated with subjective disease activity (p> 0.05) 
(age, gender, transplant type, IS, CMV status, rejection, recurrent PSC, f/u from 

transplant)



Outcomes: Quality of Health
73% rated current quality of health 4-5 on scale of 1-5
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Limitations
• Not prospective 
• Survey design subject to recall bias
• Subjective assessment of disease 

activity (no endoscopic 
documentation)

• We did not account for follow-up 
time from transplant when assessing 
colitis activity

• Although largest cohort, small 
sample size



Conclusions

• Course of IBD post-LT variable with  
trend toward clinical improvement

• Medication reduction, fewer flares

• No overall subjective change

• No factors were associated with 
disease activity



Conclusions – De Novo
• De novo IBD occurs in 23% post-LT

• Female gender associated with  
development of de novo IBD

• Less ulcerative colitis

• Trend towards more females 
compared to cohort with pre-existing 
IBD



Conclusions
Prospective multi-center studies 

needed to: 

• further characterize the natural history 
of IBD post-LT 

• identify predictive factors

• elucidate reasons for development of de 
novo or worsening IBD in face of 
immunosuppression



Ongoing Theories
• T-cell dysfunction in liver disease protective 

to bowel in IBD.  Post-LT immune 
reconstitution syndrome

• IS doses lower than those used in severe IBD 
(Azathioprine, CSA)

• Presence/absence of steroids accounts for 
disease activity

• De Novo: IBD may eventually develop in 
those whose death prevented by OLT

• Direct relationship between colitis course and 
IBD control at time of transplant



Colonic Surgery
16% diagnosed with pre-malignant or 

cancerous lesion.
22% had colectomy
• 50% Pre-LT
• 50% Post-LT
• 46% Ileostomy
• 46% Ileoanal Pull-Through
12% had other type of colonic surgery
• 50% for obstruction
• 25% for unspecified
• 13% for perforation
• 13% for toxic megacolon


