
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

ARTICLE DETAILS 

TITLE (PROVISIONAL) Treatment of fecal incontinence using allogenic-adipose-derived 
mesenchymal stem cells: a study protocol for a pilot randomized 
controlled trial 

AUTHORS Park, Eun Jung; Kang, Jeonghyun; Baik, Seung Hyuk 

 

VERSION 1 - REVIEW 

REVIEWER Paul A Lehur 
Professor of Digestive Surgery  
University Hospital of Nantes, France 

REVIEW RETURNED 25-Nov-2015 

 

GENERAL COMMENTS The present manuscript reports in great details a study protocol for 
the management of severe fecal incontinence with the use of 
Allogenic Adipose Derived Mesenchymal Stem Cells. This original 
pilot study has 2 goals: first safety and dose determination, second 
randomized efficacy assessement.  
Although interesting for the description of the methods used for this 
trial, this paper is of limited interest for the reader as no results are 
provided. Considering that the study started in Dec 2014 (page 19, 
line 40), presumbably the first step (safety) might have been 
concluded and therefore desserves a report.  
Re the efficacy study it is unclear how the success will be defined. 
The only use of a difference of 8 points in Wexner score (difficult to 
reach in my view) is probably not sufficient and the small number of 
patients included would not allow to reach significance as well. Use 
of an additional "stool diary" could be recommended for a better 
assessment of the FI symptoms.  
Re patient selection, the population entering the trial would have 
been suitable for the presently recommended treatment, i.e. SNS. 
The innovative treatment proposed would be better offered to those 
who fail SNS either at test period or after implantation. At least this 
option has to be suggested honestly before the trial proposal.  
Ref: Muscle-derived cell publications (Frudinger et al.) should be 
cited in such a paper.  

 

REVIEWER Gabriele Toietta 
Regina Elena National Cancer Institute, Rome, Italy 

REVIEW RETURNED 01-Dec-2015 

 

GENERAL COMMENTS In the manuscript titled “Treatment of fecal incontinence using 
allogenic-adipose-derived mesenchymal stem cells: a study protocol 
for a pilot randomized controlled trial“ Park and collaborators 
propose a cell therapy approach for the treatment of fecal 
incontinence. In particular, this study was designed to investigate 
whether injection into the anal sphincter of allogenic adipose tissue-
derived mesenchymal cells can restore sphincter dysfunction in fecal 
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incontinence patients.  
• The main aim of the work is to describe the design of a clinical trial 
aiming at providing evidence of safety and efficacy of allogenic 
adipose-derived mesenchymal cells injection with fibrin glue in 
patients with fecal incontinence.  
• Manuscript should to be considered within the scope of BMJ Open.  
• The title conveys a well-defined idea of the main aim of the 
manuscript.  
The work builds upon a previous clinical trial titled “Safety study of 
autologous cultured adipose-derived stem cells for the fecal 
incontinence” sponsored by Anterogen Co., Ltd. in 2009 at the Seoul 
National University Hospital, Seoul, Republic of Korea 
(ClinicalTrials.gov Identifier: NCT01011686).  
According to the authors “previous clinical trial using autologous 
ASCs for fecal incontinence failed and terminated due to insufficient 
enrollment (NCT01011686)”.  
Therefore, Park and collaborators now propose, instead of 
autologous ASCs, the injection of allogenic-adipose-derived 
mesenchymal stem cells (ALLO-ASCs), which are manufactured by 
Anterogen Co., Ltd. and approved for clinical studies by the Korean 
Food and Drug Administration (Approval number: Clinical-839).  
The limitations/advantages of the use of allogenic vs. autologous 
cells should be adequately discussed, with particular emphasis on 
immunological response and the expected long-term outcome of the 
treatment.  
Considering the problems in the enrollment section of the previous 
clinical trial (NCT01011686), the number of patients to be enrolled in 
this single-center pilot trial (9 for the safety test, 6 treated + 6 
placebo for the efficacy test) should be further discussed.  
In addition, a discussion of ALLO-ASCs phenotypic characterization, 
cell differentiation potential and their relevance to sphincter 
dysfunction should be addressed.  
 
Moreover, I would like to suggest some additional points authors 
should consider to revise:  
 
- Page 3; line 26: “The sample size of this study has a limitation to 
have the power of the observations”. Please clarify. A discussion of 
limitations of the study should be included.  
- Page 5, line 4: author state “There were several efforts to treat 
fecal incontinence by using mesenchymal stem cells”. This 
statement requires to be referenced. In addition, references to cell 
therapy using muscle-derived cells1 2 should be included and 
discussed.  
- Page 5, line 55: “three different amounts (3x107, 6x107 and 9x107 
cells) in each three groups sequentially”. Specify better that group 
#1 will receive 3x107 cells, group #2 6x107 cells and group #3 
9x107 cells.  
- Page 6, line 1 “After completing the safety test, a safe dose with 
the most effective clinical outcomes is assessed and used in the 
following efficacy test”. Safety test as described is not designed to 
obtain any statistical significant indication about “the most effective 
clinical outcomes”.  
- Page 12, line 30 “The ALLO-ASCs were isolated from lipoaspirates 
of human subcutaneous fat tissue obtained from healthy donors”. 
Are the cells used in the study derived from the same donor or are 
they a pool from different donors?  
- Page 12, line 42 “The lipoaspirates were washed with phosphate 
buffered saline (PBS) and digested in an equal volume of PBS 
containing bovine serum albumin and collagenase I”. Specify 
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collagenase concentration.  
- Page 6, line 51: “History of malignant tumor surgery within the 
previous 5 years (except for carcinoma in situ)”. Please provide 
reason of exception of in situ carcinoma, In addition, a discussion of 
the risks of tumorigenesis associated with the treatment should be 
included.  
- Page 12, line 46: “The isolated stromal vascular fraction was 
cultured in Dulbecco’s modified Eagle’s Medium (DMEM) 
supplemented with fetal bovine serum (FBS) and human basic-
fibroblast growth factor to obtain a sufficient number of cells for 
injection”. How many passages of in vitro amplification were 
necessary to obtain “a sufficient number of cells for injection”?  
- Phenotypic characterization of cells to be injected and the analysis 
of their differentiative potential in completely missing.  
-Page 13. Is fibrin glue used also in the safety test? Which is the 
volume of injection in the safety test?  
- Page 15, line 20 “ALLO-ASCs is not given within 24 hours from the 
day of intervention”. Not clear.  
- Page 16. Do you plan to perform any cytokine profiling in patients 
administered with allogeneic ASCs?  
- In Figure 1: the sequence of the safety test for each group is not 
clear. As depicted is not a “traditional 3+3 dose escalation design”.  
- In Figure 1: group 2 is not linked to follow up study.  
- In Figure 1: number of patients to be enrolled in the efficacy test 
should be included.  
- Is the dose somehow normalized (for instance in as a pro-kg 
dose?) for better compare patients in different groups?  
- Refer to the position statement of the International Federation for 
Adipose Therapeutics and Science (IFATS) and the International 
Society for Cellular Therapy (ISCT) for definition of adipose tissue 
derived adherent stromal/stem cells population.3  
- As “pilot trial” the article should explain the impact that the pilot 
study on decisions regarding future research  
 
References:  
1. Frudinger A, Kölle D, Schwaiger W, et al. Muscle-derived cell 
injection to treat anal incontinence due to obstetric trauma: pilot 
study with 1 year follow-up. Gut 2010;59(1):55-61.  
2. Romaniszyn M, Michal R, Rozwadowska N, et al. Successful 
implantation of autologous muscle-derived stem cells in treatment of 
faecal incontinence due to external sphincter rupture. Int J 
Colorectal Dis 2013;28(7):1035-6.  
3. Bourin P, Bunnell BA, Casteilla L, et al. Stromal cells from the 
adipose tissue-derived stromal vascular fraction and culture 
expanded adipose tissue-derived stromal/stem cells: a joint 
statement of the International Federation for Adipose Therapeutics 
and Science (IFATS) and the International Society for Cellular 
Therapy (ISCT). Cytotherapy 2013;15(6):641-8. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

1. Considering that the study started in Dec 2014 (page 19, line 40), presumbably the first step 

(safety) might have been concluded and therefore deserves a report.  

 

Response: As you commented, we hoped to complete the first step this year. However, unfortunately, 

there was a difficulty in enrollment because of the outbreak of Middle East Respiratory Syndrome 

(MERS) in Korea from March to October this year. The number of patients who visited the hospital 
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suddenly decreased in that period. Until now, patients in group 2 of the safety test are being enrolled. 

It is difficult to conclude the safety test with an incomplete enrollment. We expect that the results can 

be reported after completing this study next year.  

 

2. The efficacy study, it is unclear how the success will be defined. The only use of a difference of 8 

points in Wexner score (difficult to reach in my view) is probably not sufficient and the small number of 

patients included would not allow to reach significance as well. Use of an additional "stool diary" could 

be recommended for a better assessment of the FI symptoms.  

  

Response: Thank you for your comment. In this study, we evaluated the results of anorectal 

manometry, endorectal ultrasound, patient satisfaction survey, and fecal incontinence quality of life 

instrument (FIQL) as well as the Wexner score. The statistical differences of the results between the 

experimental and the control group are assessed using the t-test or the Wilcoxon rank sum test. The 

method to analyze this method is demonstrated on page 11. In addition, we added the “stool diary” in 

Table 2 among the evaluated parameters following your advice.  

 

3. The patient selection, the population entering the trial would have been suitable for the presently 

recommended treatment, i.e. SNS. The innovative treatment proposed would be better offered to 

those who fail SNS either at test period or after implantation. At least this option has to be suggested 

honestly before the trial proposal.  

  

Response: After following your advice, we added the experience of sacral nerve stimulation (SNS) in 

the inclusion criteria on page 6.  

 

 

Reviewer: 2  

1. The limitations/advantages of the use of allogenic vs. autologous cells should be adequately 

discussed, with particular emphasis on immunological response and the expected long-term outcome 

of the treatment.  

  

Response: Autologous stem cell has advantages to avoid an immune reaction between a donor and a 

recipient such as graft-vs-host disease (GVHD). However, there are several disadvantages because it 

requires an inconvenient process in extracting the fat tissues, and the number of stem cells are 

various because the regenerative capacity can be affected by the age of the donors. On the other 

hand, allogenic stem cells have the advantage to get sufficient stem cells without the process of lipo-

aspirates.  

In the aspects of immunologic response, allogenic mesenchymal stem cells do not lead to alloreactive 

lymphocyte proliferative responses as well as the modulation of immune response. Although there is 

a lack of evidence of long-term outcomes after the treatment of allogenic stem cell, we expect that it 

does not have a long-term effect of immune response, and the treatment effect of ALLO-ASCs can be 

affected by the paracrine effect after a stem cell injection. We added both limitations and advantages 

of allogenic vs. autologous stem cells on page 20. The immunologic aspects of ALLO-ASCs are also 

written on pages 20-21.  

 

2. Considering the problems in the enrollment section of the previous clinical trial (NCT01011686), the 

number of patients to be enrolled in this single-center pilot trial (9 for the safety test, 6 treated + 6 

placebo for the efficacy test) should be further discussed.  

  

Response: The study population of the safety test was determined by the traditional 3+3 dose 

escalation design. And the sample size of the efficacy test was determined by an α value of 0.05, a β 

value of 0.2, and a statistical power of 0.8 with 2-sided P values. We wrote a detailed explanation 

about the sample size on page 11. In addition, allogenic ASCs have an advantage in study enrollment 
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because they are ready-made products and do not need lipo-aspirates. We wrote this aspect in the 

first paragraph of page 20.  

 

3. In addition, a discussion of ALLO-ASCs phenotypic characterization, cell differentiation potential 

and their relevance to sphincter dysfunction should be addressed.  

  

Response: The phenotypes of ALLO-ASCs are characterized by positivity for CD73, CD90 and CD 

105, and negativity for CD34, CD45, CD14, CD11b, CD79α, CD19, and HLA-DR. We added the 

phenotypic characterization on page 12.  

 

4. Page 3; line 26: “The sample size of this study has a limitation to have the power of the 

observations”. Please clarify. A discussion of limitations of the study should be included.  

  

Response: We added a paragraph to state our limitation of sample size in this study population in the 

second paragraph of page 21.  

“This study has a limitation with the small sample size in a single center as a pilot randomized 

controlled trial. Although the study population was determined by the traditional 3+3 dose escalation 

and sample size calculation, it has a limitation to draw a general conclusion for the effect of ALLO-

ASCs.”  

 

5. Page 5, line 4: author state “There were several efforts to treat fecal incontinence by using 

mesenchymal stem cells”. This statement requires to be referenced. In addition, references to cell 

therapy using muscle-derived cells should be included and discussed.  

  

Response: We added the references to the first sentence of page 5. In addition, we included the 

studies, which are related with muscle-derived stem cells for the treatment of anal incontinence, in the 

first paragraph of page 5.  

 

6. Page 5, line 55: “three different amounts (3x107, 6x107 and 9x107 cells) in each three groups 

sequentially”. Specify better that group #1 will receive 3x107 cells, group #2 6x107 cells and group #3 

9x107 cells.  

  

Response: We corrected it following your advice on page 6.  

 

7. Page 6, line 1 “After completing the safety test, a safe dose with the most effective clinical 

outcomes is assessed and used in the following efficacy test”. Safety test as described is not 

designed to obtain any statistical significant indication about “the most effective clinical outcomes”.  

  

Response: The changes of the Wexner score, the pressure of the anal sphincter, and the score of 

patients’ satisfaction are assessed during the safety test. After an assessment of the average values 

of these parameters in each group, the dose, which has the highest change with statistical 

significance, is determined to use in the efficacy test. We added the detailed method on page 6.  

 

8. Page 12, line 30 “The ALLO-ASCs were isolated from lipoaspirates of human subcutaneous fat 

tissue obtained from healthy donors”. Are the cells used in the study derived from the same donor or 

are they a pool from different donors?  

  

Response: ALLO-ASCs of this study are made from the single same donor. We wrote this in the first 

paragraph of page 13.  

 

9. Page 12, line 42 “The lipoaspirates were washed with phosphate buffered saline (PBS) and 

digested in an equal volume of PBS containing bovine serum albumin and collagenase I”. Specify 
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collagenase concentration.  

  

Response: We use the 0.025% collagenase I to make ALLO-ASCs. We added this preparation of 

ALLO-ASCs on page 13.  

 

10. Page 6, line 51: “History of malignant tumor surgery within the previous 5 years (except for 

carcinoma in situ)”. Please provide reason of exception of in situ carcinoma, In addition, a discussion 

of the risks of tumorigenesis associated with the treatment should be included.  

  

Response: We think that carcinoma in situ is a precancerous lesion but it can be treated completely 

after mass excision such as transanal excision. However, we think that it is better to remove 

carcinoma in situ in the exclusion criteria to avoid confounding factors. So we removed “except for 

carcinoma in situ” in the exclusion criteria on page 7. In addition, we also added the paragraph about 

the risk of tumorigenesis associated with ALLO-ASCs injection in the Discussion on page 21.  

 

11. Page 12, line 46: “The isolated stromal vascular fraction was cultured in Dulbecco’s modified 

Eagle’s Medium (DMEM) supplemented with fetal bovine serum (FBS) and human basic-fibroblast 

growth factor to obtain a sufficient number of cells for injection”. How many passages of in vitro 

amplification were necessary to obtain “a sufficient number of cells for injection”?  

  

Response: Cells are harvested at 80% confluence and subcultured with 3 or 4 times of passage. We 

added the details on page 13.  

 

12. Phenotypic characterization of cells to be injected and the analysis of their differentiative potential 

in completely missing.   

 

Response: The phenotypes of ALLO-ASCs are characterized by positivity for CD73, CD90 and CD 

105, and negativity for CD34, CD45, CD14, CD11b, CD79α, CD19, and HLA-DR. We added the 

phenotypic characterization on the preparation of ALLO-ASCs on page 12.  

 

13. Page 13. Is fibrin glue used also in the safety test? Which is the volume of injection in the safety 

test?  

  

Response: Yes. Fibrin glue is also used in the safety test because fibrin glue can sustain survival of 

implanted MSCs and improve the paracrine effect (Tissue Eng Part A 2013;19(21-22):2373-81). Fibrin 

glue is composed of both fibrinogen and thrombin. We used 3ml of fibrinogen and 0.8ml of thrombin in 

all groups identically. Then the numbers of ALLO-ASCs were measured by controlling the ratio 

between the amount of diluted solution and ALLO-ASCs. We included this additional information on 

pages 13-14.  

 

14. Page 15, line 20 “ALLO-ASCs is not given within 24 hours from the day of intervention”. Not clear.  

  

Response: The expiration date of ALLO-ASCs is 24 hours. So we planned to drop the patients who 

were injected by ALLO-ASCs over 24 hours from the production date. We corrected the sentence on 

page 16. “ALLO-ASCs injection over 24 hours after the production date (ALLO-ASCs are optimum for 

24 hours).  

 

15. Page 16. Do you plan to perform any cytokine profiling in patients administered with allogeneic 

ASCs?  

  

Response: We think that it is difficult to detect the changes of cytokine released in the study period 

because we inject ALLO-ASCs in the local area of the anal sphincter. However, we plan to perform an 
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immunologic test for the CD4/CD8 ratio and the lymphocyte subsets in this study.  

 

16. In Figure 1: the sequence of the safety test for each group is not clear. As depicted is not a 

“traditional 3+3 dose escalation design”.  

  

Response: We corrected Figure 1 to describe a dose escalation design.  

 

17. In Figure 1: group 2 is not linked to follow up study.  

  

Response: We corrected the link of group 2 in Figure 1.  

 

18. In Figure 1: number of patients to be enrolled in the efficacy test should be included.  

  

Response: We included the number of enrolled patients in the efficacy test in Figure 1.  

 

19. Is the dose somehow normalized (for instance in as a pro-kg dose?) for better compare patients in 

different groups?  

  

Response: In this study, we used ALLO-ASCs for local administration in the anal sphincter. So, we 

think that the amount of ALLO-ASCs is not a large amount to adjust the pro-kg dose. We will discuss 

the normalized dose of ALLO-ASCs after analyzing the results of this pilot study in the future.  

 

20. Refer to the position statement of the International Federation for Adipose Therapeutics and 

Science (IFATS) and the International Society for Cellular Therapy (ISCT) for definition of adipose 

tissue derived adherent stromal/stem cells population.  

  

Response: According to the position statement of IFATS and ISCT, ALLO-ASCs are plastic adherent 

fibroblast-like cells, which can differentiate in adipocyte, chondrocyte and osteocyte. In the 

immunophenotype, stromal-associated markers such as CD73 and CD90 are expressed. However, 

hematopoietic-associated markers such as CD34 and CD45 are not expressed in ALLO-ASCs. We 

added the position of IFATS and ISCT on page 12.  

 

21. As “pilot trial” the article should explain the impact that the pilot study on decisions regarding 

future research  

  

Response: We expect that the results of this pilot study can contribute in determining a safe dose of 

ALLO-ASCs in clinical use. In addition, it is expected that these results can expand further clinical 

trials to use ALLO-ASCs for the treatment of fecal incontinence in the future. We added these aspects 

in the Discussion on page 21. 

VERSION 2 – REVIEW 

REVIEWER Gabriele Toietta 
Regina Elena National Cancer Institute, Rome, Italy 

REVIEW RETURNED 20-Jan-2016 

 

GENERAL COMMENTS I appreciate the opportunity to review the revised manuscript and the 
authors’ efforts in addressing reviewers’ comments.  
The authors have adequately addressed the issues I raised. I 
therefore believe that the manuscript is now acceptable for 
publication. 
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