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Abstract
There was estimated a higher incidence of de novo inflammatory bowel disease (IBD) after solid organ transplantation than in the general population. The onset of IBD in the organ transplant recipient population is an important clinical situation which is associated to higher morbidity and difficulty in the medical therapeutic management because of possible interaction between anti-reject therapy and IBD therapy. IBD course after liver transplantation (LT) is variable, but about one third of patients may worsen, needing an increase in medical therapy or a colectomy. Active IBD at the time of LT, discontinuation of 5-aminosalicylic acid or azathioprine at the time of LT and use of tacrolimus-based immunosuppression may be associated with an unfavorable outcome of IBD after LT. Anti-tumor necrosis factor alpha (TNFα) therapy for refractory IBD may be an effective and safe therapeutic option after LT. The little experience of the use of biological therapy in transplanted patients, with concomitant anti-rejection therapy, suggests there be a higher more careful surveillance regarding the risk of infectious diseases, autoimmune diseases, and neoplasms. An increased risk of colorectal cancer (CRC) is present also after LT in IBD patients with primary sclerosing cholangitis (PSC). An annual program of endoscopic surveillance with serial biopsies for CRC is recommended. A prophylactic colectomy in selected IBD/PSC patients with CRC risk factors could be a good management strategy in the CRC prevention, but it is used infrequently in the majority of LT centers. About 30% of patients develop multiple IBD recurrence and 20% of patients require a colectomy after renal transplantation. Like in the liver transplantation, anti-TNFα therapy could be an effective treatment in IBD patients with conventional refractory therapy after renal or heart transplantation. A large number of patients are needed to confirm the preliminary observations. Regarding the higher clinical complexity of this subgroup of IBD patients, a close multidisciplinary approach between an IBD dedicated gastroenterologist and surgeon and an organ transplantation specialist is necessary in order to have the best clinical management of IBD after transplantation.
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INTRODUCTION
IBD is a complex chronic inflammatory intestinal disease with a prevalence steadily increasing during the recent years. The management of inflammatory bowel disease (IBD) is leaning towards more complex clinical situations, with possible interactions between the intestinal disease and others organ diseases. The organ recipient population is constantly increasing in the medical specialized centers in the world and it can happen that a patient with a solid organ transplantation has a recurrence of IBD. This is particularly important in the liver transplantation because there is a close pathophysiological correlation between primary sclerosing cholangitis (PSC) and ulcerative colitis (UC) before the transplant. De novo IBD has been reported after solid organ transplantation, with an incidence estimated ten times higher with respect to the expected incidence of IBD in the general population. Therefore, the organ recipient patient may be a new clinical “scenario” for IBD management.
The first objective of this review was to examine the studies present in the English literature (PubMed) about the natural history in organ recipient patients.In particular, we have evaluated: (1) risk of recurrent IBD; (2) risk of de novo IBD; (3) need for colectomy; (4) risk of pouchitis; and (5) risk of colorectal cancer. The second objective was to examine the medical therapy for active IBD after organ transplantation.
We have more knowledge of IBD clinical management after liver transplantation (LT), but in this review we have evaluated the IBD studies after heart, renal, lung, and intestinal transplantation. 

EPIDEMIOLOGY AND CLINICAL FEATURE OF IBD AFTER LIVER TRANSPLANTATION
Recurrent IBD
Singh et al[1] has recently examined the studies on the natural history of IBD after LT for PSC, reporting 609 patients in 14 studies, followed approximately 4.8 years after LT (range, 1.8-7.2 years), about 31% of patients have improvement of IBD activity, 39% of patients do not have a significant change in IBD activity, and 30% of patients develop worsening IBD, requiring intensification of medical therapy and/or surgery. The estimated risk of severe IBD flare up at 5 and 10 years after LT ranged from 39% to 63% and 39% to 98%, with a median time of a flare up around 1 year (range, 0.3-8.6 years)[2-4]. The need of colectomy for acute IBD refractory to medical therapy is nearly 9% (range, 0%-21%)[2-6]. Dvorchik et al[7] observed a significant 3.1-fold increased risk of colectomy due to severe IBD flare up or medically refractory disease after LT compared to IBD patients who did not require LT.

De novo IBD
Wörns et al[8] evaluated 44 patients with IBD after solid organ transplant (SOT) and reportedthe de novo disease: 38 of 44 (86%) cases occurred following LT (23) or combined liver/kidney transplantation (15), 4 (9%) after heart transplantation, and 2 (5%) after kidney transplantation. Riley et al[9] identified 14 patients who developed de novo IBD in 6800 cases after liver and kidney transplantation. Twelve (86%) of the patients developed IBD post liver transplant and two (14%) were detected post kidney transplant. The authors estimated a higher incidence of de novo IBD after SOT than in the general population (206 vs 20 cases per 100000 persons-year. The higher prevalence of IBD post LT in the SOT patients can be related to the strong association between PSC and UC. In these patients, the 10-year risk of denovo IBD after LT is estimated to be 14%-30%, with median time to development of approximately 4 years (range, 1.1-7.1 years)[2-4]. After a median follow-up of 4 years 18/86 (21%) patients who underwent LT for PSC developed IBD. Verdonk et al[3] observed that the de novo IBD patients tended to develop disease later in post-transplant period than the patients with pre-existing IBD. Moreover, the patients with de novo IBD after LT respond better to medical therapy and none required colectomy.

RISK FACTORS FOR IBD AFTER LIVER TRANSPLANTATION
Clinical activity of IBD
The clinical activity of IBD at the time of LT may be a risk factor for worsening the intestinal disease after LT. In fact, a three-fold higher risk of IBD flare up after LT in patients with active IBD at the time of LT it was observed[3].

Smoking
Joshi et al[4] evaluated 110 patients underwent LT for PSC. In the multivariate analysis, active smoking at the time of transplant was the only significant risk factor for flare up of IBD post-transplantation (hazard ratio, 17; 95%CI: 2-180).

Cytomegalovirus
Cytomegalovirus (CMV) mismatch (seropositive donor, seronegative recipient and CMV infection) have not been associated with the recurrence of IBD after LT[4,10,11]. CMV mismatch was associated with a 4.5-fold higher risk of de novo IBD after LT, but CMV infection is not related to de novo IBD post LT[11].

Therapy of IBD after liver transplantation
The therapy with proven efficacy for active IBD may reduce the risk of disease exacerbation post-LT (Table 1). 
5-aminosalicylates (5-ASA) therapy after LT appears to be protective against the worsening disease activity of IBD, decreasing the flare up and/or colectomy risk about 80%[3,12].
Azathioprine may reduce the risk of active IBD after transplant. In the study’s Haagsma et al[2], a comparison between 55 patients who received azathioprine with the 23 patients did not receive azathioprine, was performed and this showed a significantly higher IBD-free survival for azathioprine group. In particular, at 1, 3 and 5 years after LT, the IBD-free survival rates in patients receiving azathioprine were 96%, 96% and 88%, respectively; while in patients not receiving azathioprine, these value were 87%, 63% and 54%, respectively. 
We have little knowledge about the use of anti-TNFα therapy for refractory IBD after transplant. To date, there have been only 22 patients treated with anti-TNF for relapsing IBD following LT; this number includes patients with UC, Crohn’s disease, indeterminate colitis and pouchitis, treated with infliximab or adalimumab (Table 2)[13-18]. In our study, we evaluated the efficacy and safety of infliximabtherapy in a homogeneous series of four patients with refractory UC following LT, followed for a median time of 18 mo. At week 54, three patients (75%) experienced sustained improvement of IBD. Complete mucosal healing (defined as absence of lesions) was observed in one of three patients (33%). Steroid treatment was successfully withdrawn during infliximab therapy in all patients. Adverse events included only one infection by Molluscum contagiosum, which resolved without sequelae. No malignancies were observed in any patient following infliximab therapy. No cases of hepatic rejection were documented. Our results are in line with others studies about the efficacy and safety of anti-TNFα therapy in patients with refractory IBD following LT, but larger studies are needed to evaluate the safety profile of biological therapy combined with anti rejection treatment.

Anti-reject therapy
Tracrolimus is the principal immunosuppresive agent in SOT, but it has been observed, in retrospective studies, that it may be associated with a four-fold higher risk of post-LT IBD relapse[2,3]. In patients with tacrolimus for transplant-related immunosuppression, Dvorchik et al[7] found that the risk of relapse of IBD at 1- and 5-year was 13% and 64%, respectively; while, in patients with tacrolimus-free regimens, the risk of IBD was 4% and 10%, respectively. The cause of a possible relationship between tacrolimus and IBD flare up after transplant is not known. IBD results from inappropriate and ongoing activation of the mucosal immune system in the presence of normal luminal flora. Immunosuppression agents may promote infections which may lead to the change bacterial gut flora and decrease the intestinal barrier function[19]. Moreover, tacrolimus is a strong inhibitor of interleukin-2 production. Deficiency of interleukin-2 can result in T-cell dysregulation, leading to the development of intestinal chronic inflammation[2,4].
Cyclosporine, like anti-TNFα, is the chosen drug in severe steroid refractory UC. Cyclosporine does not seem to worsen the course of IBD after transplant[3,10]. In contrast with tacrolimus, the frequency of interleukin-2-expressing T cells was significantly higher with cyclosporine in renal transplant patients[20]. This may explain in part the different effect of ciclosporine and tacrolimus on IBD course after transplant.
Corticosteroids are effective in acute and chronic prevention of SOT rejection as well as in inducing clinical remission in IBD. Moncrief et al[21] and Navaneethan et al[12] observed that prednisone therapy may favorably modify the course of IBD after LT, but this therapeutic regime is associated to important side effects.
Mycophenolate mofetil (MMF) has proven efficacy in SOT, but its role in IBD is not clear[22,23]. Moreover, MMF is associated with enterocolitis, which can mimic a IBD flare up.

COLECTOMY POST-LIVER TRANSPLANTATION
The prevalence of colectomy after LT is about 35%[21,25]. In the Scottish study 7 of 20 patients underwent colectomy with a median time of 3.4 years (range 1.5-6.3 years) following LT[25]. The indication for colectomy was chronically active severe UC in three patients (43%), colonic dysplasia or colorectal cancer in three patients (43%) and benign stricture of colon in one patient (14%).The study in Cleveland compared 86 patients with UC and LT for PSC with 81 patients with UC and PSC who did not require LT[25]. The necessity of colectomy was significantly more frequently in the non-LT group than the LT group (76.5% vs 34.9%). The percentage of patients which underwent colectomy for steroid dependent/refractory disease was lower in the LT group than patients in the non-LT group (39.9% vs 48.4%). Regarding the possible difficulties to surgically pack the J pouch in patients who underwent LT and Roux-en-Y biliary-jejunal reconstruction, Mathis et al[26] did not encounter any problems in the 13 patients operated on.

POUCHITIS POST-LIVER TRANSPLANTATION
The risk of acute pouchitis after LT for PSC ranged from 14% to 66%[26-28]. The risk of chronic pouchitis ranged from 9.1% to 73.7%[26-30].Freeman et al[29] observed that the risk of chronic refractory pouchitis was comparable in patients who underwent LT and those who did not. Therefore, it seems that LT does not increase the risk of pouchitis. With regard to the therapy of pouchitis after LT, Mathis et al[26] evaluated 32 patients who underwent ileal pouch-anal anastomosis (IPAA) for UC and LT for PSC (in 13 patients IPAA followed by OLT). Two-thirds of the patients had pouchitis during follow-up, about half developed a chronic pouchitis that required daily antibiotic therapy. Only one patient needed a defunctioning ileostomy. Anti-TNFα therapy was used in only four IBD patients in three studies for refractory pouchitis after LT for PSC[13,14,18]. Even though a clinical improvement was observed, the little data available does not allow us to extrapolate any conclusions about the efficacy and safety of biological therapy in patients with chronic refractory pouchitis after LT.

COLORECTAL CANCER POST–LIVER TRANSPLANT
Epidemiology
A large range with rates of risk of colorectal cancer after LT for PSC, from 0 to 31.5 per 1000 person/year, is present in literature in recent years[4,7,21,25,31-48]. Watt et al[31], reported a cumulative incidence of CRC at 10-years post LT for PSC of 8.2% as compared to 2.6% after LT for non-PSC patients. The CRC risk in PSC patients without IBD after LT is 2.8% at 10-years. Therefore, the combination of IBD and PSC after LT leads the patient to a higher risk in developing CRC. 
Moreover, the CRC risk is increased in patients with long-standing IBD, long-standing LT and extensive colonic involvement[32,35,45]. In fact, it was observed at 1-, 5-, and 10-years, a cumulative incidence of CRC of 3.3%, 6.7%, and 11.8%, respectively, after LT. Regarding the colorectal cancer location, similarly to IBD/PSC patients before LT, the right-side colon is more frequently affected[39]. There is no clear evidence if the age of the patients at the time of LT is associated with CRC risk[7,33,35,45]. No significant association between clinical severity IBD and CRC risk after LT was observed[39,45]. Regarding the use of 5-ASA or ursodexoycholic acid in the chemoprevention of CRC, it seems that they don't change the cancer risk[33,39].

Risk factors 
The risk of CRC may increase after LT because of errors in mucosa sampling during colonoscopy or perhaps due to the immunosoppression treatment of anti-reject therapy. Loftus et al[42] observed that the CRC rate was 4.4-fold higher after LT, as compared to a historical cohort patient with PSC/IBD who did not undergo LT. However, the role of LT in the risk of CRC in IBD/PSC patients still isn't clear. In fact, while Dvorchik found that LT did not significantly influence the risk of CRC, it was observed that LT may be an independent risk factor for CRC in other studies[7,35,42,45].

Surveillance 
A program of endoscopic surveillance with serial biopsies for CRC is recommended by the European Association for the Study of Liver[49]. A colonoscopy is suggested every year in IBD/PSC patients after LT. If dysplasia colonic mucosa is found, a colectomy is advised. It has been shown to be a relatively safe procedure in specialized surgical centers[45,46]. 

Management 
Adjuvant pharmacotherapy with drugs like oxaliplatin has also been shown to be well tolerated in patients post-LT and hepatic graft dysfunction was not documented[50]. Prophylactic colectomy in selected IBD/PSC patients with CRC risk factors could be a good management strategy in the CRC prevention, but it is used infrequently in the majority of LT centers[45,51].

CLINICAL MANAGEMENT OF ACTIVE IBD AFTER LT
Patients who underwent LT can develop diarrhea and it is very important exclude an intestinal infection (CMV, Clostridium difficile), or consider the possibility that diarrhea may be caused by the drugs (Figure 1). If the symptoms of active IBD are confirmed from a colonoscopy and a histological exam, the patient starts the IBD therapy. The plan of IBD therapy in the patient who underwent transplant, is similar to the therapy plan before the transplant. 5-ASA at a dose of 2.4 g per day is indicated in induction and in maintenance in the mild-to-moderate ulcerative colitis patients. Topical therapy with 5-ASA and/or beclomethasone dipropionate can be useful in distal ulcerative colitis. Budesonide or systemic steroids are indicated in patients with mild Crohn's disease. In moderate-to-severe IBD patients the use of oral or iv corticosteroids are necessary. Prednisone at a dose of 50 mg per day or prednisolone at a dose of 40-60 mg per day based on the patient’s body weight (60-80 kg) may be used in clinical practice. A gradual tapering of corticosteroids is recommended, for example 5 mg every week in prednisone therapy. Maintenance immunosuppression therapy with azathioprine at a dose of 2.0-2.5 mg/kg body weight per day is effective after the corticosteroid therapy. Anti-TNFα treatment could be effective and safe in refractory to conventional therapy IBD[13,14,18]. The little experience of the use of biological therapy in transplanted patients, with concomitant anti-rejection therapy, suggests there be a higher and more careful surveillance regarding the risk of infectious diseases, autoimmune diseases, and neoplasms.
It is very important to consider the possibility of surgical treatment in patients with moderate-to-severe IBD after LT for PSC and even more so, because of the higher colorectal cancer risk. Proctocolectomy with IPAA is feasible and safe in dedicated surgical centers[26,27].

IBD AFTER HEART TRANSPLANTATION
Three cases of de novo IBD after heart transplantation have been reported in 3 studies: two cases of Crohn's disease and one case of ulcerative colitis[52-54]. The onset of IBD has been observed in pediatric age in two of three patients. Rakhit et al[52] reported one case of Crohn’s disease in 104 post-orthotopic heart transplant children. The patient developed diarrhea and rectal bleeding immediately after the transplant and IBD was diagnosed after one year. The patient continued to have flares despite immunosuppressive therapy. Harms et al[53] reported a 15 yr-old girl developed IBD 10 years after cardiac transplantation and presented a severe growth failure and delayed onset of puberty. The patient was found to have pan-enteric Crohn’s disease and has done remarkably well following a nutritional therapy. Jϋngling et al[54] reported a 53-year-old patient who developed distal ulcerative colitis 2 years after heart transplantation. In spite of high-dose treatment with prednisolone the patient’s clinical situation worsened with a progression of inflammation in the entire colon. Colectomy with ileostomy was necessary to obtain a good state of health. Three IBD cases have been observed after heart transplantation in spite of immunosuppresive therapy. Two of them have been treated with conventional medical therapy with success, whereas one IBD case required surgery with colectomy and ileostomy. No IBD patient was treated with anti-TNFα therapy.

IBD AFTER RENAL TRANSPLANTATION
A total of about of twenty-seven de novo IBD patients (15 ulcerative colitis and 11 Crohn’s disease) after renal transplantation in 11 studies were reported[9,16,54-63]. One patient presented erythema nodosum associated to IBD[60], one patient developed colonic cancer with liver metastasis 2 years later and died[60], thirteen (50%) patients were treated with conventional medical IBD therapy (mesalazine, corticosteroids, and azathioprine), achieving a clinical remission. Significant clinical improvement of IBD was observed with anti-TNFα therapy in three (11.5%) patients. No severe infections or graft reject were documented after biological therapy[22,61]. Five (19.2%) patients with Crohn’s disease continued to have flare up despite treatment[9]. Five (19.2%) ulcerative colitis patients were refractory to therapy and required a colectomy[9,55,56,62].

IBD AFTER LUNG AND INTESTINAL TRANSPLANTATION
The number of patients who underwent lung or intestinal transplantation is significantly lower than the patients who underwent liver, heart , and renal transplantation. This could probably be explained because no IBD cases were reported after lung and intestinal transplantation.

CLINICAL MANAGEMENT OF IBD PATIENTS AFTER HEART AND RENAL TRANSPLANTATION 
The concomitant anti-reject immunosuppressive therapy can increase the risk of infectious diseases in transplanted patients. Therefore, in patients who develop diarrhea, it is very important to exclude an intestinal infection (CMV, Clostridium difficile). It is also necessary to exclude that diarrhea may be induced by the drugs. The onset of IBD after heart or renal transplantation could lead to a severe clinical situation for the transplanted patient. In fact, in about half of the patients, conventional IBD therapy combined with anti-reject therapy, can be non-effective. Nineteen percent of patients developed multiple recurrence on IBD in the renal transplantation group. Eleven percent of patients required anti-TNFα therapy in order to have clinical remission and in about 20% of patients required a colectomy. The liver transplantation model suggests that anti-TNFα therapy combined with anti-reject therapy could be useful in selected IBD patients with refractory to conventional therapy after heart or renal transplantation. Like in the liver transplantation, it is very important that there be a higher more careful surveillance regarding the risk of infectious diseases, autoimmune diseases, and neoplasms after biological therapy in heart and renal transplanted patients. The surgical option remains an essential treatment in complicated IBD cases which are refractory to the intensive medical therapy.

CONCLUSION
There is estimated a higher incidence of de novo IBD after solid organ transplantation than in the general population. The onset of IBD in the organ transplant recipient population is an important clinical situation which is associated with higher morbidity and difficulty in the medical therapeutic management because of the possible interaction between anti-reject therapy and IBD therapy. IBD course after LT is variable, but about one third of patients may worsen, needing increased medical therapy or a colectomy. Active IBD at the time of LT, discontinuation of 5-ASA or azathioprine at the time of LT and use of tacrolimus-based immunosuppression may be associated with an unfavorable outcome of IBD after LT. Anti-TNF therapy for refractory IBD may be an effective and safe therapeutic option after LT. The little experience of the use of biological therapy in transplanted patients, with concomitant anti-rejection therapy, suggests there be a higher more careful surveillance regarding the risk of infectious diseases, autoimmune diseases, and neoplasms. Therefore, it is very important to consider the possibility of a surgical treatment in refractory severe IBD after LT. An increased risk of colorectal cancer is also present after LT in IBD/PSC patient. An annual program of endoscopic surveillance with serial biopsies for CRC is recommended. If dysplasia colonic mucosa is found, a colectomy with IPAA is advised. It has been shown to be a relatively safe procedure in the specialized surgical centers. Adjuvant pharmacotherapy has been shown to be well tolerated in patients post-LT. Hepatic graft dysfunction has not been documented after adjuvant pharmacotherapy. A prophylactic colectomy in selected IBD/PSC patients with CRC risk factors could be a good management strategy in the CRC prevention, but it is used infrequently in the majority of LT centers. About 30% of patients developed multiple recurrences of IBD and 20% of patients required a colectomy after renal transplantation. Like in the liver transplantation, anti-TNFα therapy could be an effective treatment in IBD patients with conventional refractory therapy after renal or heart transplantation. A large number of patients are needed to confirm the preliminary observations.
Regarding the higher clinical complexity of this subgroup of IBD patients, a close multidisciplinary approach between an IBD dedicated gastroenterologist and surgeon and an organ transplantation specialist is necessary in order to have the best clinical management of IBD after transplantation.
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 (
IBD/PSC
)



 (
1. Adequate treatment of IBD in active flare up and in remission period
.
2. Annual 
colonoscopic
 surveillance program with serial biopsies for dysplasia/CRC screening. 
Colectomy
 is indicated in patients with dysplasia/CRC.
3. 
E
valuate indication for 
colectomy
 in selected patients with medically refractory IBD or frequen
t relapse before
 the PSC patient develop
s
 cirrhosis and liver 
disfunction
.
)

 (
BEFORE  LT
)	


 (
AT 
THE TIME
OF LT
) (
1. 
C
linical remission of IBD patient 
is necessary 
at the time of LT
.
2. 
Don't interrupt the 5-ASA and/or 
azathioprin
 therapy
.
3. Don’t smoke
 at the time of transplant because it may be a risk factor for flare up of IBD post-transplantation
)


 (
1.
E
v
aluate the possibility of substituting
 
tacrolimus
 with other drugs, like 
ciclosporine
 for anti-r
eject immunosuppressive therapy.
2. A
void 
Mycophenolate
 
mofetil
 in the anti-reject immunosuppressive therapy for its possible side effects (
enterocolitis
)
 3. E
xclude opportunistic intestinal infections 
(
like CMV and 
Clostrodium
 
difficile
)
 or consider the possibility that 
diarrhea 
is induced by the 
drugs
.
4. Add 
azathioprine
 to therapy i
f the patient presents 
an 
IBD recurrence
. 
4. Anti-
TNFα
 therapy seems effective and safe 
in refractory to conventional therapy IBD patients. The combination of biological therapy with anti-reject therapy  needs  a careful monitoring program for infections, autoimmune diseases and 
neoplasms
.
5. An a
nnual 
colonoscopic
 surveillance program with serial biopsies for dysplasia/CRC screening
 is necessary
. 
Colectomy
 is indicated in patients with dysplasia/CRC
 or refractory medical therapy of recurrence/
de novo
 IBD
.
6.  
Adjuvant pharmacotherapy seem
s
  to be well tolerate
d 
in CRC patients
.
7. 
Chronic ref
ractory 
pouchitis
 is treated 
according 
to 
guidel
ines. 
)




 (
AFTER  LT
)







Figure 1 Clinical management of inflammatory bowel disease/primary sclerosing cholangitis patients before and after liver transplantation. TNFα: Tumor necrosis factor alpha; IBD: Inflammatory bowel disease; LT: Liver transplantation; PSC: Primary sclerosing cholangitis; CRC: Colorectal cancer.






Table 1 Interaction between inflammatory bowel disease therapy and anti-reject therapy in inflammatory bowel disease patients after liver transplantation
	
Drug 
	  Efficacy
	Ref

	
	IBD 
therapy
	Anti-reject 
therapy
	

	

5-ASA 
	
+ 
	
	[3]

	
	
	
	[12]

	 Prednisone 
	+ 
	+ 
	[12]

	
	
	
	[21]

	 Azathioprine 
	+ 
	+ 
	[2]

	 Anti-TNFα 
	+ 
	
	[15]

	
	
	
	[16]

	
	
	
	[13]

	
	
	
	[14]

	
	
	
	[18]

	 Tacrolimus 
	- 
	+ 
	[2]

	
	
	
	[3]

	Cyclosporine 
	+ 
	+ 
	[3]

	Mycophenolate 
	- 
	+ 
	[22]

	 Mofetil  
	
	
	[23]


TNFα: Tumor necrosis factor alpha; IBD: Inflammatory bowel disease; 5-ASA: 5-aminosalicylates.
3

Table 2 Anti-tumor necrosis factor alpha therapy for management of refractory inflammatory bowel disease after liver transplantation
	Author
	Number LT patients

	Clinical outcome
	Endoscopic outcome
	Adverse events

	Sandhu et al[13]

	6
	Response: 67%
	-
	Systemic lupus erythematosus
Colorectal cancer

	Mohabbat et al[14]
	8
	Response: 87.5%
	Mucosal healing: 42.9%
	Oral candidiasis
Clostridium difficile colitis
Bacterial pmeumonia
Cryptosporidiosis
Post-tansplant lympho-proliferative disorder

	Lal et al[15]
	1
	Response: 100%
	Improvement: 100%
	No

	El-Nachef et al[16]
	2
	Response: 100%
	-
	No

	Indriolo et al[17]
	4
	Response: 75%
	Mucosal healing: 33%
	Molluscum contagiosum






