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Abstract
BACKGROUND
Adenomatous polyposis syndromes (APS) patients with ileal pouch anal anastomosis (IPAA) suffer frequent symptoms with scarce signs of inflammation, distinct from ulcerative colitis patients. While the management of pouchitis in ulcerative colitis patients is well established, data regarding response to treatment modalities targeting pouch-related disorders in APS patient population is scarce.

AIM
To assess clinical, endoscopic and histologic response to various treatment modalities employed in the therapy of pouch related disorders. 

METHODS
APS patients who underwent IPAA between 1987-2019 were followed every 6-12 mo and pouch-related symptoms were recorded at every visit. Lower endoscopy was performed annually, recording features of the pouch, cuff and terminal ileum. A dedicated gastrointestinal pathologist reviewed biopsies for signs and severity of inflammation. At current study, files were retrospectively reviewed for initiation and response to various treatment modalities between 2015-2019. Therapies included dietary modifications, probiotics, loperamide, antibiotics, bismuth subsalicylate, mebeverine hydrochloride, 5-aminosalicylic acid compounds and topical rectal steroids. Symptoms and endoscopic and histologic signs of inflammation before and after treatment were assessed. Pouchitis disease activity index (PDAI) and its subscores was calculated. Change of variables before and after therapy was assessed using Wilcoxon signed rank test for continuous variables and using McNemar's test for categorical variables.

RESULTS
Thirty-three APS patients after IPAA were identified. Before treatment, 16 patients (48.4%) suffered from abdominal pain and 3 (9.1%) from bloody stools. Mean number of daily bowel movement was 10.3. Only 4 patients (12.1%) had a PDAI ≥ 7. Mean baseline PDAI was 2.5 ± 2.3. Overall, intervention was associated with symptomatic relief, mainly decreasing abdominal pain (from 48.4% to 27.2% of patients, P = 0.016). Daily bowel movements decreased from a mean of 10.3 to 9.3 (P = 0.003). Mean overall and clinical PDAI scores decreased from 2.58 to 1.94 (P = 0.016) and from 1.3 to 0.87 (P = 0.004), respectively. Analyzing each treatment modality separately, we observed that dietary modifications decreased abdominal pain (from 41.9% of patients to 19.35%, P = 0.016), daily bowel movements (from 10.5 to 9.3, P = 0.003), overall PDAI (from 2.46 to 2.03, P = 0.04) and clinical PDAI (1.33 to 0.86, P = 0.004). Probiotics effectively decreased daily bowel movements (from 10.2 to 8.8, P = 0.007), overall and clinical PDAI (from 2.9 to 2.1 and from 1.38 to 0.8, P = 0.032 and 0.01, respectively). While other therapies had minimal or no effects. No significant changes in endoscopic or histologic scores were seen with any therapy.

CONCLUSION
APS patients benefit from dietary modifications and probiotics that improve their pouch-related symptoms but respond minimally to anti-inflammatory and antibiotic treatments. These results suggest a functional rather than inflammatory disorder.
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Core Tip: We present our results of a cohort of 33 adenomatous polyposis syndromes patients who underwent ileal pouch anal anastomosis surgery and developed pouch related symptoms during their follow up. We evaluated their response to treatment modalities taken from the world of ulcerative colitis patients, and irritable bowel disease patients. Antibiotics and anti-inflammatory modalities had minimal effect on outcome. Dietary modifications and probiotics seem to confer the greatest benefit for pouch-related symptoms. No therapy had a significant impact on endoscopic or histologic findings.


INTRODUCTION
Total proctocolectomy with ileal pouch anal anastomosis (IPAA) is performed in adenomatous polyposis syndromes (APS) to prevent colorectal cancer[1,2]. IPAA is performed most commonly in ulcerative colitis (UC) patients[1,3]. Pouchitis is an inflammatory complication of the ileal pouch primarily in UC patients, consisting of clinical symptoms together with endoscopic and histologic signs of inflammation that are graded by the pouchitis disease activity index (PDAI)[4]. Data regarding management of pouchitis originates primarily from UC studies as the prevalence of pouchitis in APS patients is considered low[5] (although a recent study has demonstrated a higher prevalence[6]) and APS is a more rare condition than UC. Treatment options include antibiotics, 5-aminosalicylic acid (5-ASA), topical steroids and thiopurines or anti-tumor necrosis factor agents in refractory cases[1,4]. Probiotics and dietary modifications have a role in both treatment and prevention of further pouchitis episodes[1,4].
Patients who present with pouch-related symptoms but without endoscopic or histologic evidence of inflammation can be defined as irritable pouch syndrome (IPS), which is a functional disorder and a diagnosis of exclusion[7]. There are currently no clear guidelines for the management of IPS, and treatment relies mainly on approaches used in irritable bowel syndrome (IBS)[7,8].
Our recently published study explored the prevalence of IPS or pouchitis in a cohort consisting purely of APS patients. While only 13.7% of our cohort presented with overt pouchitis, a much higher proportion of patients suffered from IPS symptoms including abdominal pain, loose stools, nocturnal fecal seepage and increased frequency[9]. Younger age and an IPAA procedure without diverting stoma (1-step) were associated with better clinical outcomes[9].
Since data regarding management of pouch-related disorders in APS patients is scarce, we examined the effect of different treatment modalities on the clinical, endoscopic and histologic outcome of a cohort consisting purely of APS patients who underwent IPAA.

MATERIALS AND METHODS
Our original study was a prospective observational, longitudinal cohort study performed at the hereditary cancer clinic in a tertiary medical center between the years 2015-2019[9]. Briefly, APS patients who underwent IPAA were followed every 6-12 mo and pouch-related symptoms were recorded at every visit. Lower endoscopy was performed annually, recording features of the pouch, cuff and terminal ileum. A dedicated gastrointestinal pathologist reviewed biopsies for signs and severity of inflammation. Clinical, endoscopic and histologic findings were used to calculate PDAI. Patients with a score of ≥ 7 were considered to have pouchitis.
In the current study we retrospectively examined clinic and endoscopy files of our APS patients-cohort for medical interventions addressing pouch-related symptoms. Since there are currently no evidence-based data to guide management of neither IPS nor pouchitis in APS patients, physicians administered therapies as best they saw fit and management was extrapolated from management of irritable bowel disease and UC-related pouchitis. Therapies included dietary modifications (We advised our patients to switch to a dietary regimen that is low in poorly digested carbohydrates and low in fiber, as fermentation of dietary carbohydrates or fiber by small intestinal bacterial overgrowth in the pouch can cause increased stool frequency and bloating. We also advised to avoid meals prior to bedtime), probiotics (bifidobacterium, lactobacillus, and streptococcus), loperamide, antibiotics (ciprofloxacin and metronidazole or tinidazole), bismuth subsalicylate, mebeverine hydrochloride, 5-ASA compounds and topical rectal steroids. We documented pre- and posttreatment symptoms reported by patients at their clinic visits. Effects on number of daily bowel movements (DBM), abdominal pain and rectal bleeding were noted. We compared the PDAI and its clinical, endoscopic and histologic subscores before and after treatment, and examined the effect of each treatment modality on these scores. PDAI was calculated according to symptoms, histology and endoscopic findings found prior to therapy, and after therapy was initiated. While PDAI is a score to grade pouchitis and not IPS, PDAI subscores allow quantification of symptoms burden and endoscopic and histologic signs of inflammation even in patients without frank pouchitis, thus providing a tool to measure changes in response to different treatment modalities. The study was approved by the institutional review board.

Statistical analysis
Continuous variables are presented as mean ± SD and categorical variables as proportions. Change of variables before and after therapy was assessed using Wilcoxon signed rank test for continuous variables and using McNemar’s test for categorical variables. Association was evaluated using the Mann-Whitney test for continuous variables, and chi-square test or Fisher’s exact test for categorical variables. P < 0.05 was considered statistically significant for all analyses. SPSS software was used for all analyses (IBM version 25, 2017).

RESULTS
Thirty-three APS patients that underwent IPAA between the years 1987 to 2019 were treated for pouch-related symptoms during the years 2015-2019. Baseline characteristics of the study population are presented in Table 1. Mean age at surgery and at study enrollment was 33.2 and 47.6, respectively. Mean time from surgery to enrollment was 14.4 years. All patients underwent creation of a J-pouch in an open surgical approach and stapled anastomosis. Nine patients (27.2%) underwent a single stage procedure, and the other 24 patients underwent a 2 stage procedure with a protective ileostomy that was closed after a few months.
Before treatment, 16 patients (48.4%) suffered from abdominal pain and 3 (9.1%) from bloody stools. Mean number of DBM was 10.3. Only 4 patients (12.1%) had a PDAI ≥ 7. Mean baseline PDAI was 2.5 ± 2.3.
Thirty patients (90.9%) were treated with dietary modifications and 21 (63.6%) with probiotics. Pharmacological therapies included loperamide in 14 (42.4%) patients, antibiotics in 9 (27.2%), bismuth subsalicylate in 6 (18.1%), mebeverine in 6 (18.1%), 5-ASA compounds in 5 (15.1%) and topical rectal steroids in one case (3.1%). Patients were treated with a mean of 2.8 ± 1.2 modalities.
Overall, the use of any intervention was associated with symptomatic relief (Table 2). The most striking effect was on abdominal pain (48.4% compared to 27.2% after treatment, P = 0.016). DBM decreased from a mean of 10.3 to 9.3 (P = 0.003). The main drivers of this statistically significant change were eleven patients (33.3%) who had a mean reduction of 3.1 DBM, while all other patients experienced no change in bowel habits (Figure 2). These results were also reflected in PDAI scores: mean overall PDAI and clinical PDAI subscore both decreased with therapy [from 2.58 to 1.94 (P = 0.016) and from 1.3 to 0.87 (P = 0.004), respectively]. Endoscopic or histologic PDAI subscores did not change significantly [pre/post treatment mean values of 0.65/0.6 (P = 0.86), and 0.76/0.46 (P = 0.60), respectively].
Isolating the effect of each treatment modality revealed similar trends (Table 2 and Figure 1). Dietary modifications decreased abdominal pain (from 41.9% of patients to 19.35%, P = 0.016), DBM (from 10.5 to 9.3, P = 0.003) and both overall and clinical PDAI (from 2.46 to 2.03 and 1.33 to 0.86, P = 0.04 and 0.004, respectively) but did not affect endoscopic or histologic outcomes. Probiotics also decreased DBM (from 10.2 to 8.8, P = 0.007), overall and clinical PDAI (from 2.9 to 2.1 and from 1.38 to 0.8, P = 0.032 and 0.01, respectively). Loperamide decreased DBM (from 9.4 to 8.1, P = 0.027) and clinical PDAI (1.5 to 0.85, P = 0.024) but not endoscopic, histologic, or overall PDAI. Antibiotics decreased DBM (9.7 to 7.6, P = 0.042) but were not associated with significant changes in overall PDAI or any of its subscores. Bismuth subsalicylate, mebeverine and 5-ASA did not affect symptoms or PDAI. Since topical steroids were used in one patient, statistical analysis of their individual effects was uninformative.
Of the four patients who had overt pouchitis (PDAI ≥ 7), three were treated with antibiotics, 3 with 5-ASA agents and one with topical steroids. A trend toward decreases in overall and clinical PDAI was noted, while not statistically significant in this small group. No changes in endoscopic or histologic PDAI subscores were seen.
Analysis of outcomes by gender revealed minor differences. No significant reduction in abdominal pain or rectal bleeding was seen when analyzing either of the sexes separately. Both male and female patients experienced decrease in DBM [from 11.07 to 9.7 (P = 0.038) and from 9.8 to 8.9 (P = 0.027), respectively]. While female patients had a significant decrease in clinical PDAI which was not apparent in male patients (1.31 to 0.89, P = 0.02), males were the only subgroup to show a decrease in endoscopic PDAI subscore (0.84 to 0.35, P = 0.034). 
Younger age at surgery (< 40 compared to ≥ 40) was associated with better treatment outcomes. Younger patients had a mild decrease in number of bowel movements (from 9.8 to 8.8, P = 0.011), overall and clinical PDAI scores [2.34 to 1.86 (P = 0.04), 1.26 to 1.0 (P = 0.01), respectively), compared to no significant change in older patients [DBM decreased from 11.5 to 10.3 (P = 0.10), overall PDAI changed from 2.9 to 2.1 (P = 0.15) and clinical PDAI from 1.4 to 0.6 (P = 0.06)]. No significant reduction in abdominal pain or rectal bleeding was seen when analyzing either group separately.
Eleven patients (33.3%) had a documented post-operative complication including 6 patients with post-operative small bowel obstruction, 4 with anastomotic leakage, 2 with fistula and 1 with wound infection. Patients who had post-operative complications were somewhat less responsive to treatment. These patients had no significant reduction in DBM or clinical PDAI score (10.45 to 10.0, P = 0.10 and 0.72 to 0.54, P = 0.15, respectively), while those who did not suffer post-operative complications had a reduction of DBM from 10.3 to 8.9 (P = 0.01) and clinical PDAI from 1.6 to 1.04 (P = 0.01). The pre-treatment clinical PDAI was the only baseline parameter that differed between the subgroups (0.72 and 1.6, P = 0.03). Patients with post-operative complications had a better clinical score at baseline. Therefore, obtaining significant improvement may have been more challenging.
Next, we analyzed the association of surgical approach (with or without diverting stoma) with outcomes. No significant reduction in abdominal pain or rectal bleeding was seen when analyzing either surgical approach separately. Baseline PDAI scores were similar. While both surgical approaches had a decrease in DBM [from 10.2 to 8.3 in 1 step procedure (P = 0.04) and from 10.6 to 9.8 in 2 step procedure (P = 0.02)] and in clinical PDAI [from 1.6 to 1.0 in 1 step (P = 0.034) and from 1.21 to 0.86 in 2 step procedure (P = 0.03)], only the 2 step approach had a significant reduction in overall PDAI (from 2.47 to 1.73, P = 0.01).

DISCUSSION
Our study on APS patients analyzed the response of pouch-related disorders to various treatment modalities. Current data relies almost exclusively on UC patients and consists of small randomized-controlled trials (RCTs) with only a few dozen patients[1,4]. Furthermore, there are virtually no studies regarding the management of IPS in neither UC nor APS patients. To the best of our knowledge, this study is the first to examine the outcome of therapy of pouch-related disorders in a cohort consisting purely of APS patients.
Our data demonstrates that dietary modifications and administration of probiotics have the highest impact on our APS study population, reducing symptoms and thus also clinical and overall PDAI scores. Several small studies have evaluated the effect of diet on pouch function. Low fermentable oligo-di-monosaccharides and polyols diet was found to reduce stool frequency, but only in patients who did not have pouchitis[10]. Dietary fiber found in fruits and vegetables is reportedly associated with pouch-related symptoms, and is thus generally avoided by patients[11]. Since bacterial dysbiosis is hypothesized to be one of the etiologies of pouchitis, probiotics have been used for both treatment and prophylaxis of pouchitis[1,4]. There are no studies on the role of probiotics in IPS, however many have explored the utilization of probiotics in IBS patients. Although many of these studies have been criticized for flawed design, namely small sample size, under-powering and inadequate data to determine efficacy and adverse events, there have been some favorable results mainly regarding global symptom reduction, bloating and flatulence[12]. Our findings support a dominant role for probiotics and especially diet in the management of pouch-related symptoms in APS patients. The response to these treatment modalities in our cohort supports the notion that the pathophysiology of these symptoms is less related to an inflammatory response, but rather to a functional disorder.
Supporting this notion, no change was seen in overall PDAI or any of its components in patients treated with antibiotics (besides a small decrease in DBM), 5-ASA agents or topical steroids. Furthermore, our data demonstrate ineffective reduction of endoscopic and histologic signs of inflammation even in patients with overt pouchitis (PDAI score ≥ 7), and although this group was very small, we hypothesize that that fact that this subgroup with overt pouchitis did not show any significant change after anti –inflammatory or antibiotic treatment may indicate the fact that the basic pathophysiologic changes of pouch related symptoms in APS patients is not inflammatory at its basis. IPS is characterized by visceral hypersensitivity[13]. Therefore it is not surprising that anti-inflammatory modalities had little effect in our cohort. In contrast, antibiotics are considered first line therapy for acute pouchitis in UC patients[1,4], while 5-ASA agents and topical steroids have also proved to be effective in improving clinical, endoscopic and histologic signs of pouchitis[14-16].
Symptomatic therapies in our study such as mebeverine and bismuth subsalicylate did not produce significant symptomatic relief nor did they decrease any component of the PDAI score, although loperamide decreased the number of DBM as expected[17]. A small RCT examining the effect of bismuth carbomer enemas for chronic active pouchitis has previously failed to show any significant improvement compared to placebo[18]. Mebeverine has not been examined as a symptomatic relief agent for pouchitis, but rather in the treatment of IBS. A large systematic review which included 555 IBS patients treated with mebeverine did not show overall improvement or relief of abdominal pain[19]. It is not surprising to observe similar results for APS patients in our study.
Our study has several limitations. While originally most data were collected prospectively, the analysis of different interventions were not in the original study design and data were collected retrospectively. Therefore, there is no placebo control group. Patients were also treated with several treatment modalities (average being almost 3 per patient), therefore in some cases it was not possible to separate the effects of individual therapies from one another. Some treatments were only administered to a small number of patients. The results of the individual therapies should therefore be approached with caution as we were unable to completely separate the different treatments modalities from one another. This may have caused confounding of the results.
Nevertheless, a major strength of our study is that it concentrates on an APS population that tends to be underrepresented in other pouch-related studies, and although the cohort is small compared to UC cohorts, it still provides valuable information due to the rarity of polyposis syndromes.

CONCLUSION
In conclusion, our study shows a minimal if any response to conventional anti-inflammatory and antibiotic treatments in a cohort of APS patients. No therapy had a significant impact on endoscopic or histologic findings. Dietary modifications and probiotic supplementation seem to confer the greatest benefit for pouch-related symptoms in our study cohort. Their availability and minimal side effects should prompt physicians to consider their use as first line therapy in APS patients. Further prospective trials are warranted.

ARTICLE HIGHLIGHTS
Research background
Total proctocolectomy with ileal pouch anal anastomosis is performed in adenomatous polyposis syndromes patients to prevent the development of colon cancer. Pouch surgery has a major impact on quality of life - causing increased number of bowel movements and abdominal pain. 

Research motivation
Unlike inflammatory bowel disease patients, data regarding response to different treatment modalities targeting pouch-related disorders in adenomatous polyposis patients is scarce.

Research objectives
This study aimed to assess clinical, endoscopic and histologic response to various treatment modalities used in the therapy of pouch related disorders. 

Research methods
Files of adenomatous polyposis patients followed prospectively were retrospectively reviewed for initiation of various therapies. Symptoms and endoscopic and histologic signs of pouch inflammation before and after treatment were assessed. Pouchitis disease activity index and its subscores were calculated.

Research results
Overall, intervention was associated with symptomatic relief, mainly decreasing abdominal pain. Daily bowel movements decreased from a mean of 10.3 to 9.3. Mean overall and clinical PDAI scores decreased from 2.58 to 1.94 and from 1.3 to 0.87, respectively. Dietary modifications decreased abdominal pain. Probiotics effectively decreased daily bowel movements, overall and clinical PDAI. While other therapies had minimal or no effects.

Research conclusions
Adenomatous polyposis patients benefit from dietary modifications and probiotics that improve their pouch-related symptoms but respond minimally to anti-inflammatory and antibiotic treatments

Research perspectives
Adenomatous polyposis patients respond differently to pouch related symptoms than ulcerative colitis patients. Dietary modification and probiotics should be considered first line treatment of pouch related disorders in this population.
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Figure Legends
[image: ]
[image: ]
Figure 1 Changes in overall, clinical, endoscopic and histologic Pouchitis disease activity index scores according to different treatment modalities. aP < 0.05. bBorderline P value, 0.05-0.08. A: Overall pouchitis disease activity index (PDAI); B: Clinical PDAI; C: Endoscopic PDAI; D: Histologic PDAI. PDAI: Pouchitis disease activity index; 5-ASA: 5-aminosalicylic acid.
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Figure 2 Change in daily bowel movements after treatment for each patient in the cohort.

Table 1 Baseline characteristics of study participants, n (%)
	Characteristics
	Data

	Sex, male
	14 (42.4)

	Mean age at surgery, years (mean ± SD)
	33.2 ± 11.2

	Ethnicity, Ashkenazi
	11 (33.3)

	Genetic diagnosis
	

	FAP
	26 (78.7)

	Attenuated FAP
	3 (9.1)

	Polymerase proofreading polyposis
	1 (3)

	MUTYH
	3 (9.1)

	mean age at study enrollment, years (mean ± SD)
	47.6 ± 12.8

	mean time from surgery to enrollment, years (mean ± SD)
	14.4 ± 6.9

	mean time from pre-treatment endoscopy to clinic visit, months (mean ± SD)
	9.6 ± 8.7

	mean time from clinic visit to post-treatment endoscopy, months (mean ± SD)
	6.5 ± 6.8

	Patients undergoing single stage pouch surgery
	9 (27.2)

	Treatments
	

	Diet
	30 (90.9)

	Probiotics
	21 (63.6)

	Loperamide
	14 (42.4)

	Bismuth
	6 (18.1)

	Mebeverine
	6 (18.1)

	Antibiotics
	9 (27.2)

	5-ASA
	5 (15.1)

	Topical steroids
	1 (3.0)

	Patients with desmoid tumor
	13 (39.4)


5-ASA: 5-aminosalicylic acid, FAP: Familial adenomatous polyposis.

Table 2 Effects of different treatment modalities on clinical outcome and Pouchitis disease activity index scores
	[bookmark: _Hlk54346457]Treatment
	All (n = 33)
	Diet (n = 30)
	Probiotics (n = 21)
	Loperamide (n = 14)
	Bismuth (n = 6)
	Antibiotics (n = 9)
	Mebeverine (n = 6)
	5-ASA (n = 5)

	
	Data
	P value
	Data
	P value
	Data
	P value
	Data
	P value
	Data
	P value
	Data
	P value
	Data
	P value
	Data
	P value

	mean BM 
	
	0.003a
	
	0.003a
	
	0.007a
	
	0.027a
	
	0.18
	
	0.042a
	
	0.1
	
	0.066

	Before treatment 
	10.3 ± 4.3
	
	10.5 ± 4.4
	
	10.2 ± 3.8
	
	9.4 ± 3.2
	
	9.0 ± 3.3
	
	9.7 ± 5.1
	
	11.8 ± 5.4
	
	11.2 ± 5.01
	

	After treatment 
	9.3 ± 4.1
	
	9.3 ± 4.2
	
	8.8 ± 3.2
	
	8.14 ± 2.47
	
	8.3 ± 2.4
	
	7.6 ± 3.4
	
	10.0 ± 5.3
	
	8.6 ± 3.9
	

	Patients with bloody stools
	
	0.62
	
	1
	
	0.5
	
	1
	
	1
	
	1
	
	1
	
	1

	Before treatment
	3 (9.1)
	
	3 (10)
	
	2 (9.5)
	
	1 (7.1)
	
	0
	
	1 (11.1)
	
	1 (16.67)
	
	1 (20)
	

	After treatment
	2 (6.06)
	
	2 (6.67)
	
	0
	
	0
	
	0
	
	0
	
	0
	
	0
	

	Patients with abdominal pain
	
	0.016a
	
	0.016a
	
	0.12
	
	0.25
	
	1
	
	0.5
	
	0.5
	
	1

	Before treatment
	16 (48.4)
	
	13 (43.3)
	
	11 (52.3)
	
	7 (50)
	
	4 (66.6)
	
	4 (44.4)
	
	4 (66.7)
	
	2 (40)
	

	After treatment
	9 (27.2)
	
	6 (20)
	
	7 (33.3)
	
	4 (28.5)
	
	3 (50)
	
	2 (22.2)
	
	2 (33.3)
	
	1 (20)
	

	mean clinical PDAI
	
	0.004a
	
	0.004a
	
	0.01a
	
	0.024a
	
	0.15
	
	0.066
	
	0.1
	
	0.1

	Before treatment 
	1.3 ± 1.1
	
	1.3 ± 1.2
	
	1.38 ± 1.11
	
	1.5 ± 1.28
	
	1.5 ± 1.2
	
	1.67 ± 1.2
	
	1.83 ± 1.32
	
	2.2 ± 0.8
	

	After treatment 
	0.87 ± 0.89
	
	0.86 ± 0.93
	
	0.80 ± 0.74
	
	0.85 ± 0.77
	
	1.1 ± 0.75
	
	0.8 ± 0.7
	
	0.83 ± 0.75
	
	1.0 ± 1.0
	

	mean endoscopic PDAI
	
	0.86
	
	0.79
	
	0.95
	
	0.059
	
	0.31
	
	0.19
	
	0.41
	
	0.45

	Before treatment 
	0.65 ± 0.97
	
	0.65 ± 1.0
	
	0.80 ± 1.12
	
	0.57 ± 1.08
	
	0
	
	1.3 ± 1.2
	
	0.83 ± 1.16
	
	1.6 ± 1.5
	

	After treatment 
	0.6 ± 1.1
	
	0.66 ± 1.15
	
	0.80 ± 1.32
	
	0.92 ± 1.26
	
	0.16 ± 0.40
	
	1.7 ± 1.5
	
	1.16 ± 1.16
	
	2.2 ± 1.7
	

	mean histologic PDAI
	
	0.60
	
	0.66
	
	0.77
	
	0.31
	
	1
	
	0.1
	
	0.7
	
	0.7

	Before treatment 
	0.76 ± 1.0
	
	0.68 ± 1.04
	
	0.83 ± 1.04
	
	0.5 ± 0.84
	
	0.16 ± 0.40
	
	1.0 ± 1.06
	
	1.16 ± 0.98
	
	1.6 ± 1.3
	

	After treatment 
	0.46 ± 0.76
	
	0.51 ± 0.78
	
	0.55 ± 0.82
	
	0.64 ± 0.92
	
	0.16 ± 0.40
	
	1.1 ± 0.99
	
	1.0 ± 1.2
	
	1.0 ± 0.8
	

	mean overall PDAI
	
	0.01a
	
	0.04a
	
	0.032a
	
	1
	
	0.56
	
	0.48
	
	0.059
	
	0.25

	Before treatment 
	2.51 ± 2.38
	
	2.46 ± 2.48
	
	2.9 ± 2.54
	
	2.42 ± 2.44
	
	1.67 ± 1.2
	
	3.8 ± 2.6
	
	3.83 ± 2.78
	
	5.4 ± 2.7
	

	After treatment 
	1.93 ± 2.01
	
	2.03 ± 2.09
	
	2.1 ± 2.2
	
	2.42 ± 2.37
	
	1.50 ± 1.04
	
	3.6 ± 2.6
	
	3.0 ± 2.6
	
	4.0 ± 2.9
	


Data are present as mean ± SD or n (%). P < 0.05 was considered statistically significant for all analyses. 5-ASA: 5-aminosalicylic acid, BM: Bowel movements (per day), PDAI: Pouchitis disease activity index.
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