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ADIPOSE TISSUE-DERIVED STROMAL STEM CELLS FOR USE IN 

TREATING REFRACTORY COMPLEX PERIANAL FISTULAS IN CROHN'S 

DISEASE 

5 Field of the Invention 

This invention relates to adipose tissue-derived stem cells for use in treating 

refractory complex perianal fistulas in patients with Crohn's Disease.  

Background to the Invention 

10 Generally, a fistula is an abnormal connection or passageway between organs or 

vessels that normally do not connect. Fistulae can develop in various parts of the body.  

For example, types of fistulae, named for the areas of the body in which they occur, 

include anorectal fistula or fistula-in-ano or fecal fistula (between the rectum or other 

anorectal area and the skin surface), arteriovenous fistula or A-V fistula (between an 

15 artery and vein), biliary fistula (between the bile ducts to the skin surface, often caused 

by gallbladder surgery), cervical fistula (abnormal opening in the cervix), craniosinus 

fistula (between the intracranial space and a paranasal sinus), enteroenteral fistula 

(between two parts of the intestine), enterocutaneous fistula (between the intestine and 

the skin surface, namely from the duodenum or the jejunum or the ileum), enterovaginal 

20 fistula (between the intestine and the vagina), gastric fistula (between the stomach to the 

skin surface), metroperitoneal fistula (between the uterus and peritoneal cavity), 

perilymph fistula (a tear between the membranes between the middle and inner ears), 

pulmonary arteriovenous fistula (between an artery and vein of the lungs, resulting in 

shunting of blood), rectovaginal fistula (between the rectum and the vagina), umbilical 

25 fistula (between the umbilicus and gut), tracheoesophageal fistula (between the 

breathing and the feeding tubes) and vesicovaginal fistula (between the bladder and the 

vagina). Causes of fistulae include trauma, complications from medical treatment and 

disease.  

Treatment for fistulae varies depending on the cause and extent of the fistula, but 

30 generally involves surgical intervention. Various surgical procedures are commonly 

used, most commonly fistulotomy, placement of a seton (a cord that is passed through 

the path of the fistula to keep it open for draining), or an endorectal flap procedure
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(where healthy tissue is pulled over the internal side of the fistula to keep feces or other 

material from reinfecting the channel). Surgery for anorectal fistulae is not without side 

effects, including recurrence, reinfection, and incontinence.  

Inflammatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 

5 the leading causes of anorectal, enteroenteral, and enterocutaneous fistulae. The 

reported incidence of fistula in Crohn's disease ranges from 17% to 50%. Management 

of fistulae in patients with Crohn's disease continues to present an extremely 

challenging problem since many such fistulae do not respond to available treatments.  

Such fistulae and their recurrence are a very distressing complication that significantly 

10 reduces the quality of life of affected patients. Recent improvements in medical 

treatment (e.g., treatment with Infliximab@) and expert surgical management have 

decreased the need for complicated surgery. However, many patients are not cured.  

Failure of fistulae to heal is probably due to the suboptimal quality of tissues that have 

been affected by Crohn's disease. Indeed, Crohn's fistulae provide a model system for 

15 wound healing under some of the worst possible conditions.  

Perianal fistulas are a common complication of Crohn's disease,Al which are 

estimated to affect up to 28% of patients in the first two decades after diagnosis, A2, A3 

particularly those with colonic disease and rectal involvement. A4 They severely impair 

patients' quality of life and cause considerable morbidity. A5, A6 Approximately 70-80% 

20 of perianal fistulas are complex, A3, A7 and these are challenging to treat since they are 

particularly refractory to conventional treatment strategies (antibiotics, 

immunosuppressants) and anti-tumor necrosis factor (anti-TNF) therapies. A- A12 

Furthermore, 60-70% of patients relapse on stopping treatment, A13- A17 and only a 

minority of patients achieve long-term remission. Al1 

25 Failure of or intolerability to medical therapy can ultimately result in debilitating 

surgical approaches, such as diverting stoma or proctectomy. Al Therefore, there 

remains a huge unmet need for alternative medical treatments.  

Mesenchymal stromal cells (MSCs) are non-hematopoietic stromal cells that are 

able to differentiate into mesenchymal tissues such as bone, cartilage, muscle, ligament, 

30 tendon, and adipose. MSCs can be easily isolated from tissues such as bone marrow or 

adipose tissue and rapidly expanded in culture. WO-A-2006/136244 describes the 

treatment of fistulae using adipose tissue-derived stromal stem cell-containing 

compositions. Adipose-derived mesenchymal stromal cells are a promising new
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therapeutic approach, which may be useful for the treatment of complex perianal 

fistulas due to their anti-inflammatory and tissue-regenerating potential. O'2 Initial 

proof of concept was previously obtained in an open-label phase 1/2a clinical study of 

allogeneic, expanded adipose-derived stem cells (eASC, Cx601) in 24 Crohn's disease 

5 patients with complex perianal fistulas with 56.3% of patients showing complete 

closure of the external opening and the absence of collections measured by MRI of the 

treated fistula 24 weeks after treatment.A 

Complex perianal fistulas in Crohn's disease are particularly challenging to treat 

and there remains a need for establishing clinically proven therapies for the treatment of 

10 complex perianal fistulas in Crohn's Disease.  

Summary of the Invention 

The invention relates to the provision of clinically-proven therapies for treating 

refractory complex perianal fistulae in Crohn's Disease, based on the results of a 

15 multicenter, double-blind, placebo-controlled study evaluated the efficacy and safety of 

eASC in 212 adults with Crohn's disease and treatment-refractory, draining complex 

perianal fistulas. The Examples herein describe the first placebo-controlled phase 3 

study evaluating the efficacy and safety of expanded allogeneic adipose-derived stem 

cells alone or added on to current medical therapy for treatment-refractory complex 

20 perianal fistulas in Crohn's disease patients. The results reported herein are the 24

week primary and secondary endpoints.  

The new clinical trial data surprisingly revealed that adipose-derived stem cells 

treat multiple tract complex perianal fistulae especially effectively. The data also show 

that the numerically greatest effect of the cells was observed in patients who were 

25 receiving neither or both anti-TNF and immunosuppressant therapies at the time of 

fistula preparation. Additionally, clinical remission was achieved surprisingly soon 

after treatment, with the median time to clinical remisison in the treatment group being 

6.7 weeks. Similarly, the median time to response was 6.3 weeks. Improvement in 

perianal disease activity index (PDAI) was significantly greater at weeks 6, 12 and 18.  

30 Overall, the data reveal that allogeneic eASCs are a surprisingly effective therapy for 

complex perianal fistulae in Crohn's Disease patients, whereby a single adminstration is 

able to provide a rapid and sustained therapeutic effect even in the most difficult to
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treat, very complex fistulae, where previous drug therapy has failed.  

A first aspect of the invention provides expanded allogeneic adipose tissue

derived stromal stem cells for use in a method of treating a refractory complex perianal 

fistula in a patient having Crohn's disease.  

5 A second aspect of the invention provides for use of expanded allogeneic 

adipose tissue-derived stromal stem cells in the manufacture of a medicament for 

treating a refractory complex perianal fistula in a patient having Crohn's disease.  

A third aspect of the invention provides a method of treating a a refractory 

complex perianal fistula in a patient having Crohn's disease, in a patient in need of such 

10 treatment, comprising the step of administering expanded allogeneic adipose tissue

derived stromal stem cells to the fistula.  

Also disclosed herein, among other things, are adipose tissue-derived stromal 

stem cell-containing compositions. The adipose tissue-derived stromal stem cell

containing compositions described herein have a distinct phenotype and exhibit a 

15 beneficial homogeneity of phenotype, thus making them more suitable for use in 

treating fistulae. The adipose tissue-derived stromal stem cell-containing compositions 

may be formulated with solutions or other substances to serve as pharmaceuticals or 

medical devices, e.g., as sutures or adhesives. Further, provided are novel methods of 

treating complex perianal fistulae using adipose tissue-derived stromal stem cells, as 

20 well as kits for the practice of the same.  

Brief Description of the Figures 

Figure 1 depicts the Phase III clinical study design. Cx601, allogeneic, 

expanded, adipose-derived stem cells; ICF, informed consent form; MRI, magnetic 

25 resonance imaging.  

Figure 2 summarises the Patient disposition. Cx601, allogeneic, expanded, 

adipose-derived stem cells; ITT, intention to treat; mITT, modified intention to treat; 

*Deep vein thrombosis, Crohn's flare, intestinal obstruction, Crohn's disease, anal 

abscess (n=3); tFistula, proctalgia, anal abscess (n=4); No healing or worsening of 

30 symptoms; new course of antibiotics; new surgery in perianal region; §Worsening of 

Crohn's disease requiring change in therapy.  

Figure 3 shows the Primary endpoint: Combined clinical and radiological
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remission* at week 24 in ITT population (Panel A). Combined clinical and radiological 

remission* at week 24 in mITT population (Panel B). Combined remission* by week 24 

according to randomization stratification factors, i.e., Crohn's disease treatments being 

received at the time of randomization, in mITT population (Panel C). Cx601, 

5 allogeneic, expanded, adipose-derived stem cells; IS, immunosuppressant; ITT, 

intention to treat; mITT, modified intention to treat; TNF, tumor necrosis factor.  

*Clinical assessment of closure of all treated external openings that were draining at 

baseline, and the absence of collections >2 cm of the treated perianal fistulas in >2 of 3 

dimensions on centrally blinded MRI assessment by week 24. Clinical assessment of 

10 closure was defined as absence of draining despite gentle finger compression.  

Detailed Description of the Invention 

1. Definitions: 

As used herein, the following terms and phrases shall have the meanings set 

15 forth below. Unless defined otherwise, all technical and scientific terms used herein 

have the same meaning as commonly understood to one of ordinary skill in the art to 

which this invention belongs.  

The articles "a" and "an" refer to one or to more than one (i.e., to at least one) of 

the grammatical object of the article. By way of example, "an element" means one 

20 element or more than one element.  

By "adipose tissue" is meant any fat tissue. The adipose tissue may be brown or 

white adipose tissue, derived from subcutaneous, omental/visceral, mammary, gonadal, 

or other adipose tissue site. Typically, the adipose tissue is subcutaneous white adipose 

tissue. Such cells may comprise a primary cell culture or an immortalized cell line. The 

25 adipose tissue may be from any organism having fat tissue. Typically, the adipose 

tissue is mammalian, most typically the adipose tissue is human. A convenient source 

of adipose tissue is from liposuction surgery, however, the source of adipose tissue or 

the method of isolation of adipose tissue is not critical to the invention.  

"Adipose tissue-derived stromal stem cells" or "ASCs" refers to mesenchymal 

30 stem cells that originate from the stromal fraction of adipose tissue, generally from 

human adipose tissue (hASCs).  

The term "adhesive" refers to any substance that unites or bonds surfaces
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together; e.g., a glue.  

The term "biological medicinal product" shall be taken to mean a protein or 

nucleic acid-based pharmaceutical substance for therapeutic use, which is typically 

produced by means other than direct extraction from a native (nonengineered) 

5 biological source.  

The term "cellular composition" refers to a preparation of cells, which 

preparation may include, in addition to the cells, non-cellular components such as cell 

culture media, e.g. proteins, amino acids, nucleic acids, nucleotides, co-enzyme, anti

oxidants, metals and the like. Furthermore, the cellular composition can have 

10 components which do not affect the growth or viability of the cellular component, but 

which are used to provide the cells in a particular format, e.g., as polymeric matrix for 

encapsulation or a pharmaceutical preparation.  

A "complex perianal fistula" is a perianal fistula having one or more of 

(i) high inter-, trans-, extra- or supra-sphincteric origin; 

15 (ii) >2 external openings; or 

(iii) associated collections.  

The complex perianal fistula may optionally have a maximum of 2 internal and 

3 external openings. Further, the complex perianal fistula may have been draining for at 

least 6 weeks prior to treatment according to the invention.  

20 The term "culture" refers to any growth of cells, organisms, multicellular 

entities, or tissue in a medium. The term "culturing" refers to any method of achieving 

such growth, and may comprise multiple steps. The term "further culturing" refers to 

culturing a cell, organism, multicellular entity, or tissue to a certain stage of growth, 

then using another culturing method to bring said cell, organism, multicellular entity, or 

25 tissue to another stage of growth. A "cell culture" refers to a growth of cells in vitro. In 

such a culture, the cells proliferate, but they do not organize into tissue per se. A 

"tissue culture" refers to the maintenance or growth of tissue, e.g., explants of organ 

primordial or of an adult organ in vitro so as to preserve its architecture and function. A 

"monolayer culture" refers to a culture in which cells multiply in a suitable medium 

30 while mainly attached to each other and to a substrate. Furthermore, a "suspension 

culture" refers to a culture in which cells multiply while suspended in a suitable 

medium. Likewise, a "continuous flow culture" refers to the cultivation of cells or
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explants in a continuous flow of fresh medium to maintain cell growth, e.g. viability.  

The term "conditioned media" refers to the supernatant, e.g. free of the cultured 

cells/tissue, resulting after a period of time in contact with the cultured cells such that 

the media has been altered to include certain paracrine and/or autocrine factors 

5 produced by the cells and secreted into the culture. A "confluent culture" is a cell 

culture in which all the cells are in contact and thus the entire surface of the culture 

vessel is covered, and implies that the cells have also reached their maximum density, 

though confluence does not necessarily mean that division will cease or that the 

population will not increase in size.  

10 The term "culture medium" or "medium" is recognized in the art, and refers 

generally to any substance or preparation used for the cultivation of living cells. The 

term "medium", as used in reference to a cell culture, includes the components of the 

environment surrounding the cells. Media may be solid, liquid, gaseous or a mixture of 

phases and materials. Media include liquid growth media as well as liquid media that 

15 do not sustain cell growth. Media also include gelatinous media such as agar, agarose, 

gelatin and collagen matrices. Exemplary gaseous media include the gaseous phase that 

cells growing on a petri dish or other solid or semisolid support are exposed to. The 

term "medium" also refers to material that is intended for use in a cell culture, even if it 

has not yet been contacted with cells. In other words, a nutrient rich liquid prepared for 

20 bacterial culture is a medium. Similarly, a powder mixture that when mixed with water 

or other liquid becomes suitable for cell culture, may be termed a "powdered medium".  

"Defined medium" refers to media that are made of chemically defined (usually 

purified) components. "Defined media" do not contain poorly characterized biological 

extracts such as yeast extract and beef broth. "Rich medium" includes media that are 

25 designed to support growth of most or all viable forms of a particular species. Rich 

media often include complex biological extracts. A "medium suitable for growth of a 

high density culture" is any medium that allows a cell culture to reach an OD600 of 3 or 

greater when other conditions (such as temperature and oxygen transfer rate) permit 

such growth. The term "basal medium" refers to a medium which promotes the growth 

30 of many types of microorganisms which do not require any special nutrient 

supplements. Most basal media generally comprise of four basic chemical groups: 

amino acids, carbohydrates, inorganic salts, and vitamins. A basal medium generally 

serves as the basis for a more complex medium, to which supplements such as serum,
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buffers, growth factors, lipids, and the like are added. Examples of basal media include, 

but are not limited to, Eagles Basal Medium, Minimum Essential Medium, Dulbecco's 

Modified Eagle's Medium, Medium 199, Nutrient Mixtures Ham's F-10 and Ham's F

12, Mc Coy's 5A, Dulbecco's MEM/F-I 2, RPMI 1640, and Iscove's Modified 

5 Dulbecco's Medium (IMDM).  

The terms "comprise" and "comprising" are used in the inclusive, open sense, 

meaning that additional elements may be included.  

The term "Cx601" refers to a cell suspension in aseptic buffered saline solution 

containing human expanded adipose-derived stem cells (eASCs) of allogeneic origin.  

10 These cells are provided in disposable vials with no preservative agents. The cells are 

given at a dose of 120 million cells (5 million cells / mL) for intralesional injection.  

The term "differentiation" refers to the formation of cells expressing markers 

known to be associated with cells that are more specialized and closer to becoming 

terminally differentiated cells incapable of further division or differentiation. For 

15 example, in a pancreatic context, differentiation can be seen in the production of islet

like cell clusters containing an increased proportion of beta -epithelial cells that produce 

increased amounts of insulin. The terms "further" or "greater" differentiation refers to 

cells that are more specialized and closer to becoming terminally differentiated cells 

incapable of further division or differentiation than the cells from which they were 

20 cultured. The term "final differentiation" refers to cells that have become terminally 

differentiated cells incapable of further division or differentiation.  

The term "expanded" as used herein when referring to cells shall be taken to 

have its usual meaning in the art, namely cells that have been proliferated in vitro.  

Methods for the preparation of eASCs are known in the art, for example as described in 

25 W02007/039150. An ASC can be expanded to provide a population of cells that retain 

at least one biological function of the ASC, typically the ability to adhere to a plastic 

surface, under standard culture conditions. The expanded population of cells may retain 

the ability to differentiate into one or more cell types.  

The term "fistula" refers to any abnormal passage or communication or 

30 connection, usually between two internal organs or leading from an internal organ to the 

surface of the body. Examples of fistulae include, but are not limited to, anorectal 

fistula or fistula-in-ano or fecal fistula, arteriovenous fistula or A-V fistula, biliary
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fistula, cervical fistula, craniosinus fistula, enteroenteral fistula, enterocutaneous fistula, 

enterovaginal fistula, gastric fistula, metroperitoneal fistula perilymph, pulmonary 

arteriovenous fistula, rectovaginal fistula, umbilical fistula, tracheoesophageal fistula 

and vesicovaginal fistula. The invention relates to perianal fistula.  

5 The term "including" is used herein to mean "including but not limited to".  

"Including" and "including but not limited to" are used interchangeably.  

"Marker" refers to a biological molecule whose presence, concentration, 

activity, or phosphorylation state may be detected and used to identify the phenotype of 

a cell.  

10 "Mesenchymal stromal cells" (also referred to herein as "MSCs") are 

multipotent stromal cells (i.e. they are cells which are capable of giving rise to multiple 

different types of cells), typically derived from connective tissue, and are non

hematopoietic cells. MSCs have the capacity to differentiate into or towards somatic 

cells such as mesodermal cells (e.g. adipose, chondrocytes, osteoblasts) and optionally 

15 into or towards endodermal and/or ectodermal cell types or lineages. Typically the cells 

have the capacity to differentiate into or towards at least two or all cell types selected 

from the group consisting of adipocytic, chondroblastic and osteoblastic lineages.  

ASCs are a type of MSC that are obtained from the stromal fraction of the adipose 

tissue. MSCs and ASCs are adherent to plastic under standard culture conditions.  

20 A "patch" is a dressing or covering applied to cover or protect a wound or other 

sore.  

A "patient", "subject" or "host" to be treated by the subject method may mean 

either a human or a non-human animal.  

The phrase "pharmaceutically acceptable" is employed herein to refer to those 

25 compounds, materials, compositions, and/or dosage forms which are, within the scope 

of sound medical judgment, suitable for use in contact with the tissues of human beings 

and animals without excessive toxicity, irritation, allergic response, or other problem or 

complication, commensurate with a reasonable benefit/risk ratio.  

The phrase "pharmaceutically-acceptable carrier" as used herein means a 

30 pharmaceutically-acceptable material, composition or vehicle, such as a liquid or solid 

filler, diluent, excipient, or solvent encapsulating material, involved in carrying or 

transporting the subject compound from one organ, or portion of the body, to another
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organ, or portion of the body. Each carrier must be "acceptable" in the sense of being 

compatible with the other ingredients of the formulation and not injurious to the patient.  

The term "phenotype" refers to the observable characteristics of a cell, such as size, 

morphology, protein expression, etc.  

5 The term "progenitor cell" refers to a cell that has the capacity to create progeny 

that are more differentiated than itself. For example, the term may refer to an 

undifferentiated cell or cell differentiated to an extent short of final differentiation 

which is capable of proliferation and giving rise to more progenitor cells having the 

ability to generate a large number of mother cells that can in turn give rise to 

10 differentiated, or differentiable daughter cells. In a preferred embodiment, the term 

progenitor cell refers to a generalized mother cell whose descendants (progeny) 

specialize, often in different directions, by differentiation, e.g., by acquiring completely 

individual characters, as occurs in progressive diversification of embryonic cells and 

tissues. Cellular differentiation is a complex process typically occurring through many 

15 cell divisions. A differentiated cell may derive from a multipotent cell which itself is 

derived from a multipotent cell, and so on. While each of these multipotent cells may 

be considered stem cells, the range of cell types each can give rise to may vary 

considerably. Some differentiated cells also have the capacity to give rise to cells of 

greater developmental potential. Such capacity may be natural or may be induced 

20 artificially upon treatment with various factors. By this definition, stem cells may also 

be progenitor cells, as well as the more immediate precursors to terminally 

differentiatedcells.  

"Proliferation" refers to an increase in cell number. "Proliferating" and 

"proliferation" refer to cells undergoing mitosis.  

25 "Refractory" shall be taken to mean having no significant clinical benefit when 

used in the treatment of a diseases e.g. no significant improvement or amelioration of 

symptoms.  

The term "remission" refers to the successful treatment of the fistula. "Clinical 

remission" is closure of all treated external openings that were draining at baseline, 

30 despite gentle finger compression. The time to clinical remission is defined as the time 

from treatment start to the first patient assessment with clinical remission. "Combined 

remission" is this clinical remission plus confirmation by MRI (magnetic resonance
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imaging) of the absence of collections greater than 2 cm in the treated perianal fistulas, 

in at least 2 of 3 dimensions. This is typically confirmed by blinded central MRI 

reading. The absence of collections or abscesses is important because if not cured, these 

will lead to a new fistula.  

5 The term "response" refers to the closure of at least 50% of all treated external 

openings that were draining at baseline, despite gentle finger compression (i.e. as 

clinically assessed). Response is therefore met when 1 EO is closed if the number of 

EOs at basline is 1 or 2, and is met when 2 EOs are closed if 3 EOs were present at 

baseline. The time to response is defined as the time from treatment start to the first 

10 assessment of response.  

The term "relapse" refers to, in patients with Clincial Remission at the previous 

assessment, re-opening of any of the treated external openings with active drainage as 

clinically assessed, or the development of a perianal collection greater than 2cm of the 

treated perianal fistula(s) as confirmed by MRI.  

15 As used herein, the term "solution" includes a pharmaceutically acceptable 

carrier or diluent in which the cells of the invention remain viable.  

The term "substantially pure", with respect to adipose tissue-derived stem cell 

populations, refers to a population of adipose tissue-derived stem cell cells that is at 

least about 75%, typically at least about 85%, more typically at least about 90%, and 

20 most typically at least about 95% pure, with respect to adipose tissue-derived stromal 

stem cells making up a total cell population. Recast, the term "substantially pure" refers 

to a population of adipose tissue-derived stromal stem cells of the present invention that 

contain fewer than about 20%, more typically fewer than about 10%, most typically 

fewer than about 5%, of lineage committed cells in the original unamplified and isolated 

25 population prior to subsequent culturing and amplification.  

"Support" as used herein refers to any device or material that may serve as a 

foundation or matrix for the growth of adipose tissue-derived stromal stem cells.  

The term "suture" refers to a thread or fiber or other fastening material that can 

be used to sew a wound together.  

30 A single "tract" fistula is has one internal opening and one external opening. A 

fistula with "multiple tracts" has more than 1 external opening and/or more than 1
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internal opening. Therefore a multiple tract fistula has different branches. Each 

external opening typically represents a tract.  

The term "treating" as used herein refers to repairing a fistula or wound, as well 

as preventing a fistula or wound from worsening or recurring.  

5 "Therapeutic agent" or "therapeutic" refers to an agent capable of having a 

desired biological effect on a host. Chemotherapeutic and genotoxic agents are 

examples of therapeutic agents that are generally known to be chemical in origin, as 

opposed to biological, or cause a therapeutic effect by a particular mechanism of action, 

respectively. Examples of therapeutic agents of biological origin include growth 

10 factors, hormones, and cytokines. A variety of therapeutic agents are known in the art 

and may be identified by their effects. Certain therapeutic agents are capable of 

regulating cell proliferation and differentiation. Examples include chemotherapeutic 

nucleotides, drugs, hormones, non-specific (non-antibody) proteins, oligonucleotides 

(e.g., antisense oligonucleotides that bind to a target nucleic acid sequence (e.g., mRNA 

15 sequence)), peptides, and peptidomimetics.  

2. Adipose tissue-Derived Stromal Stem Cell-Containing Compositions 

The invention involves adipose tissue-derived stromal stem cell-containing 

compositions with certain characteristics, such as a particular phenotype. For example, 

the adipose tissue-derived stromal stem cells in a cellular composition of the invention 

20 may be characterized by cell surface marker expression, size, glucose consumption, 

lactate production, and cell yield/viability. Yet another aspect of the present invention 

concerns adipose tissue-derived stromal stem cell-containing compositions which 

include, as a cellular component, substantially pure preparations of adipose tissue

derived stromal stem cells having a particular phenotype, or the progeny thereof 

25 Adipose tissue-derived stromal stem cell-containing compositions of the present 

invention include not only substantially pure populations of the progenitor cells, but can 

also include cell culture components, e.g., culture media including amino acids, metals, 

coenzyme factors, as well as small populations of other stromal cells, e.g., some of 

which may arise by subsequent differentiation of cells of the invention. Furthermore, 

30 other non-cellular components can include those which render the cellular component 

suitable for support under particular circumstances, e.g., implantation, e.g., continuous 

culture, or suitable for use as a biomaterial or pharmaceutical composition.
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In certain embodiments, the adipose tissue-derived stromal stem cell-containing 

compositions are produced through the culture methods described in Section 3.  

The preferred ASCs are Cx601 cells. The proposed (but not confirmed) 

International Nonproprietary Name for these cells is "Adalextemcel".  

5 The ASCs are adherent to plastic under standard culture conditions.  

Expanded ASC (eASC) exhibit a fibroblast-like morphology in culture.  

Specifically, these cells are big and are morphologically characterised by a shallow cell 

body with few cell projections that are long and thin. The nucleus is large and 

round with a prominent nucleolus, giving the nucleus a clear appearance. Most of 

10 eASCS display this spindle-shaped morphology, but it is usual that some of the cells 

acquire polygonal morphologies (Zuk et al., 2002).  

The Cx601 eASCs are positive for the surface markers HLA I, CD29, CD44, 

CD59, CD73, CD90, and CD105. One embodiment therefore provides an eASC

containing composition wherein at least about 80%, at least about 90% or at least about 

15 9 5 %, or typically at least about 9 6 %, 9 7%, 98% or 99% of the eASCs express the 

surface markers HLA I, CD29, CD44, CD59, CD73, CD90, and CD105. Typically, at 

least about 90% of the eASCs express the surface markers HLA I, CD29, CD44, CD59, 

CD73, CD90, and CD105. More typically, at least about 95% of the eASCs express the 

surface markers HLA I, CD29, CD44, CD59, CD73, CD90, and CD105.  

20 The CX601 eASCs are negative for HLAII, CD11b, CD11c, CD14, CD45, 

CD31, CD34, CD80 and CD86. One embodiment therefore provides an eASC

containing composition wherein fewer than about 5% of the eASCs express the surface 

markers HLAII, CD11b, CD11c, CD14, CD45, CD31, CD34, CD80 and CD86. More 

typically, fewer than about 4%, 3% or 2% of the eASCs express the surface markers 

25 HLAII, CD11b, CD11c, CD14, CD45, CD31, CD34, CD80 and CD86. In one 

embodiment, fewer than about 1% of the eASCs express the surface markers HLAII, 

CD11b, CD11c, CD14, CD45, CD31, CD34, CD80 and CD86.  

In some embodiments the eASCs may express one or more (e.g.two or more, 

three or more, four or more, five or more, six or seven) of HLA I, CD29, CD44, CD59, 

30 CD73, CD90, and CD105. In some embodiments, the eASCs may not express one or 

more (e.g. two or more, three or more, four or more, five or more, six or more, seven or 

eight) of HLAII, CD11b, CD11c, CD14, CD45, CD31, CD34, CD80. In some
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embodiments, the eASCs express four or more of HLA I, CD29, CD44, CD59, CD73, 

CD90, and CD105 and do not express four or more of HLAII, CD11b, CD11c, CD14, 

CD45, CD31, CD34, CD80.  

Exapanded human ASCs according to certain embodiments of the invention are 

5 described in DelaRosa et al ("Requirement of IFN-gamma-mediated indoleamine 2,3

dioxygenase expression in the modulation of lymphocyte proliferation by human 

adipose-derived stem cells."; Tissue Eng Part A. 2009 Oct;15(10):2795-806. doi: 

10.1089/ten.TEA.2008.0630) and in Lopez-Santalla et al 2015 ("Human Adipose

Derived Mesenchymal Stem Cells Modulate Experimental Autoimmune Arthritis by 

10 Modifying Early Adaptive T Cell Responses." STEM CELLS, 33: 3493-3503. doi: 

10.1002/stem.2113).  

In one embodiment (as described in Lopez-Santalla et al 2015), human adipose 

tissue aspirates from healthy donors were washed twice with phosphate-buffered saline 

and digested with 0.075% collagenase (Type I; Invitrogen). The digested sample was 

15 washed with 10% fetal bovine serum (FBS), treated with 160mM NH4C1 to eliminate 

the remaining erythrocytes, and suspended in culture medium [Dulbecco's modified 

Eagle's medium (DMEM) with 10% FBS. Cells were seeded (2-3 104cells/cm2) in 

tissue culture flasks and expanded (37°C, 5% C02) with change of culture medium 

every 3-4 days. Cells were transferred to a new flask (103 cells/cm2) when they 

20 reached 90% confluence. Cells were expanded up to duplication 12-14 and frozen.  

Experiments were performed with cells from two male and two female adult donors at 

population doublings 12-14. ASCs were thawed from the same cryobanks and seeded 

before each experiment. ASCs were defined according to the criteria of the International 

Society for Cellular Therapy: being positive for HLA-I, CD73, CD90, and CD105 and 

25 negative for CD11b, CD14, CD31, CD34, and CD45.  

In another embodiment (as described by DelaRosa et al 2009), lipoaspirates 

obtained from human adipose tissue from healthy adult donors were washed twice with 

PBS, and digested at 378C for 30 min with 18U=mL of collagenase type I in PBS. One 

unit of collagenase liberates 1 mM of L-leucine equivalents from collagen in 5 h at 

30 378C, pH 7.5 (Invitrogen, arlsbad, CA). The digested sample was washed with 10% of 

fetal bovine serum (FBS), treated with 160mM ClNH4, suspended in culture medium 

(DMEM containing 10% FBS), and filtered through a 40-mm nylon mesh. Cells were 

seeded (2-3_104 cells=cm2) onto tissue culture flasks and Expanded at 378C and 5%
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C02, changing the culture medium every 7 days. Cells were passed to a new culture 

flask (10008cells=cm2) when cultures reached 90% of confluence. Cells were 

phenotypically characterized by their capacity to differentiate into chondro-, osteo-, and 

adipo-genic lineages. in addition, hASCs were verified by staining with specific surface 

5 markers. hASCs were positive for HLA-I, CD90, and CD105, and negative for HLA-II, 

CD40, CD80, CD86, and CD34. A pool from six healthy donors (three men and three 

women, aged between 35 and 47) was used in the study. Cells were used at passages 4

6.  

In some embodiments the ASCs (i) do not express markers specific from APCs; 

10 (ii) do not express IDO constitutively (iii) do not significantly express MC II 

constitutively. Typically expression of IDO or MC II may be induced by stimulation 

with IFN-7.  

In some embodiments the ASCs may express one or more (e.g.two or more, 

three or more, four or more, five or more, six or more, seven or more, eight or more, 

15 nine or more, or ten or more (e.g. up to 13)) of the markers CD9, CD10, CD13, CD29, 

CD44, CD49A, CD51, CD54, CD55, CD58, CD59, CD90 and CD105. For example, the 

ASCs may express one or more (e.g. two, three or all) of the markers CD29, CD59, 

CD90 and CD105, e.g. CD59 and/or CD90.  

In some embodiments the MSCs may not express one or more (e.g. two or more, 

20 three or more, four or more, five or more, six or more, seven or more, eight or more, 

nine or more, or ten or more (e.g. up to 15)) of the markers Factor VIII, alpha-actin, 

desmin, S-100, keratin, CD11b, CD11c, CD14, CD45, HLAII, CD31, CD34, CD45, 

STRO-1 and CD133, e.g. the MSCs do not express one or more (e.g. two, three or all) 

of the markers CD34, CD45, CD31 and CD14, e.g. CD31 and/or CD34.  

25 In one embodiment, provided is an adipose tissue-derived stromal stem cell

containing composition, wherein at least about 50%, at least about 60%, at least about 

70%, at least about 80%, at least about 85%, at least about 90%, at least about 95% or 

typically at least about 96%, 97%, 98% or 99% of the stem cells express the CD9, 

CD10, CD13, CD29, CD44, CD49A, CD51, CD54, CD55, CD58, CD59, CD90 and/or 

30 CD105 markers. In certain embodiments of the adipose tissue-derived stromal stem 

cell-containing compositions, fewer than about 15%, about 10%, about 5%, and 

typically about 4%, 3%, 2 % or 1% of the stem cells express the CD34, CD11b, CD14,
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CD15, CD16, CD31, CD34, CD45, CD49f, CD102, CD104, CD106 and/or CD133 

markers.  

In another embodiment, provided is an adipose tissue-derived stromal stem cell

containing composition, wherein at least about 50%, at least about 60%, at least about 

5 70%, at least about 80%, at least about 85%, at least about 90%, at least about 95% or 

typically at least about 96%, 97%, 98% or 99% of the stem cells express the c-Kit, 

vimentin and/or CD90 markers. In certain embodiments of the adipose tissue-derived 

stromal stem cell-containing compositions, fewer than about 15%, about 10%, about 

5%, and typically about 4%, 3%, 2 % or 1% of the stem cells express the CD34, Factor 

10 VIII, alpha-actin, desmin, S-100 and/or keratin markers. Also provided is an adipose 

tissue-derived stromal stem cell population that express the c-Kit, vimentin and CD90 

markers and does not express the CD34, Factor VIII, alpha-actin, desmin, S-100 and 

keratin markers.  

The phenotypic characterization of a cell population by surface markers can be 

15 performed either by individual staining of the cells (flow cytometry) or by making 

histological cuts of the population in situ, done in accordance with normal methods.  

The determination of the profile of expression of surface markers by antibodies, 

immunophenotype characterization, may be direct, using a labeled antibody or indirect, 

using a second labeled antibody against the primary specific antibody of the cell marker, 

20 thus achieving signal amplification. On the other hand, the presence or absence of 

binding to the antibody may be determined by different methods that include but are not 

limited to immunofluorescence microscopy and radiography. Similarly, it is possible to 

carry out the monitoring of the levels of binding of the antibody by flow cytometry, a 

technique that allows the levels of fluorochrome to be correlated with the quantity of 

25 antigens present on the cell surface bound specifically to the labeled antibodies. The 

differential expression of a series of surface markers on a cell population provides a 

method for identification and isolation of said population. Accordingly, FACS 

(Fluorescence Activated Cell Sorting) may typically be used.  

In certain embodiments, the adipose tissue-derived stromal stem cell-containing 

30 compositions are suspensions of adipose tissue-derived stromal stem cells in various 

solutions or materials, e.g. for use as pharmaceuticals or biomaterials, as described in 

more detail below. In one embodiment, the cellular composition comprises a 

suspension of the subject adipose tissue-derived stromal stem cells in Ringer's solution
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and HSA. In another embodiment, the cellular composition comprises a suspension of 

the subject adipose tissue-derived stromal stem cells in a material, such as a polymer, 

glue, gel, etc. Such suspensions may be prepared, for example, by sedimenting out the 

subject adipose tissue-derived stromal stem cells from the culture medium and re

5 suspending them in the desired solution or material. The cells may be sedimented 

and/or changed out of the culture medium, for example, by centrifugation, filtration, 

ultrafiltration, etc.  

The concentration of the subject adipose tissue-derived stromal stem cells in the 

subject adipose tissue-derived stromal stem cell-containing compositions may be at 

10 least about 5 x 106 cells/mL, at least about 10 x 106 cells/mL, at least about 20 x 106 

cells/mL, at least about 30 x 106 cells/mL, or at least about 40 x 106 cells/mL. Typically 

the concentration between about 1 x 106 cells/mL and 1 X 107 cells/mL, e.g. between about 

between about 5 x 106 cells/mL and 1 X 107 cells/mL. In the clinical trial reported in the 

Examples, the eASCs were administered at a concentration of 5 million cells / mL.  

15 Accordingly, another aspect of the present invention pertains to the progeny of 

the subject adipose tissue-derived stromal stem cells, e.g. those cells which have been 

derived from the adipose tissue-derived stromal stem cells. Such progeny can include 

subsequent generations of adipose tissue-derived stromal stem cells, as well as lineage 

committed cells generated by inducing differentiation of the subject adipose tissue

20 derived stromal stem cells after their isolation from the explant, e.g., induced in vitro.  

In certain embodiments, the progeny cells are obtained after about 2, about 3, about 4, 

about 5, about 6, about 7, about 8, about 9, or about 10 passages from the parental 

population. However, the progeny cells may be obtained after any number of passages 

from the parental population.  

25 In certain embodiments, the adipose tissue-derived stromal stem cell-containing 

compositions of the invention will be provided as part of a pharmaceutical preparation, 

e.g., a sterile, free of the presence of unwanted virus, bacteria and other pathogens, as 

well as pyrogen-free preparation. That is, for human administration, the subject 

compositions should meet sterility, pyrogenicity as well as general safety and purity 

30 standards as required by FDA Office of Biologics standards.  

The expanded adipose tissue-derived stromal stem cells are allogeneic with 

respect to the transplantation host. Because of difficulties in obtaining sufficient
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autologous stem cells, adipose tissue-derived stromal stem cell from allogeneic donor 

constitute a valuable alternative source of stem cells for therapeutic use. It is known in 

the art that bone marrow stromal stem cells and adipose tissue-derived stromal cells did 

not provoke a response of allogeneic lymphocytes in vitro and consequently, allogeneic 

5 adipose tissue-derived stromal stem cells derived from a donor could be used for any 

patient, irrespective of MHC incompatibility.  

Methods of administering the adipose tissue-derived stromal stem cell

containing compositions to subjects, particularly human subjects, which are described in 

detail herein, include injection or implantation of the cells into target sites in the 

10 subjects, the cells can be inserted into a delivery device which facilitates introduction 

by, injection or implantation, of the cells into the subjects. Such delivery devices 

include tubes, e.g., catheters, for injecting cells and fluids into the body of a recipient 

subject. In a preferred embodiment, the tubes additionally have a needle, e.g., a syringe, 

through which the adipose tissue-derived stromal stem cell-containing compositions can 

15 be introduced into the subject at a desired location. The adipose tissue-derived stromal 

stem cell-containing compositions can be inserted into such a delivery device, e.g., a 

syringe, in different forms. For example, the adipose tissue-derived stromal stem cell

containing compositions include compositions of adipose tissue-derived stromal stem 

cells that are suspended in a solution or embedded in a support matrix when contained 

20 in such a delivery device.  

Pharmaceutically acceptable carriers and diluents include saline, aqueous buffer 

solutions, solvents and/or dispersion media. The use of such carriers and diluents is 

well known in the art. The solution is typically sterile and fluid to the extent that easy 

syringability exists. Typically, the solution is stable under the conditions of 

25 manufacture and storage and preserved against the contaminating action of 

microorganisms such as bacteria and fungi through the use of, for example, parabens, 

chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. Solutions that are 

adipose tissue-derived stromal stem cell compositions of the invention can be prepared 

by incorporating adipose tissue-derived stromal stem cells as described herein in a 

30 pharmaceutically acceptable carrier or diluent and, as required, other ingredients 

enumerated above, followed by filtered sterilization.  

Some examples of materials and solutions which can serve as pharmaceutically

acceptable carriers include: (1) sugars, such as lactose, glucose and sucrose; (2)
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starches, such as corn starch and potato starch; (3) cellulose, and its derivatives, such as 

sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate; (4) powdered 

tragacanth; (5) malt; (6) gelatin; (7) talc; (8) excipients, such as cocoa butter and 

suppository waxes; (9) oils, such as peanut oil, cottonseed oil, safflower oil, sesame oil, 

5 olive oil, corn oil and soybean oil; (10) glycols, such as propylene glycol; (11) polyols, 

such as glycerin, sorbitol, mannitol and polyethylene glycol; (12) esters, such as ethyl 

oleate and ethyl laurate; (13) agar; (14) buffering agents, such as magnesium hydroxide 

and aluminum hydroxide; (15) alginic acid; (16) pyrogen-free water; (17) isotonic 

saline; (18) Ringer's solution; (19) ethyl alcohol; (20) pH buffered solutions; (21) 

10 polyesters, polycarbonates and/or polyanhydrides; and (22) other non-toxic compatible 

substances employed in pharmaceutical formulations.  

In certain embodiments, the adipose tissue-derived stromal stem cell-containing 

compositions further comprise an adhesive. In certain embodiments, the adhesive is a 

fibrin-based adhesive, such as a fibrin gel or fibrin glue or fibrin-based polymer or 

15 adhesive, or other tissue adhesive or surgical glue, such as, for example cyanoacrylate, 

collagen, thrombin, and polyethylene glycol. Other materials that may be used include 

but are not limited to calcium alginate, agarose, types I, II, IV or other collagen isoform, 

poly-lactic/poly-glycolic acid, hyaluronate derivatives or other materials (Perka C. et al.  

(2000) J. Biomed. Mater. Res. 49:305-311; Sechriest VF. et al. (2000) J. Biomed.  

20 Mater. Res. 49:534-541; Chu CR et al. (1995) J. Biomed. Mater. Res. 29:1147-1154; 

Hendrickson DA et al. (1994) Orthop. Res. 12:485-497). In other embodiments, the 

adhesive is a liquid bandage, wherein adipose tissue-derived stromal stem cell

containing compositions of the method are mixed with the liquid bandage material. A 

"liquid bandage" is a solution comprising a compound, e.g. a polymeric material, which 

25 is applied to a wound with a spray or a brush, followed by removing the solvent by 

vaporization to provide a protective film on the wound.  

The adipose tissue-derived stromal stem cell-containing compositions of the 

invention may also be used to coat a support, e.g. a medical device. For example, the 

support may be a suture or thread.  

30 The support may be coated with cells in any way as known to one of skill in the 

art, e.g. by soaking, spraying, painting, imprinting, etc.  

In one embodiment, the support is a suture, staple, absorbable thread, non-
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absorbable thread, natural thread, synthetic thread, monofilament thread or 

multifilament thread (also called braids). Preferred methods of preparing sutures and 

other supports used to close wounds coated with adipose tissue-derived stromal stem 

cells are disclosed in U.S. Patent Application No. 11/056,241 "Biomaterial for 

5 Suturing", filed February 14, 2005, which application is incorporated by reference in its 

entirety. The adipose tissue-derived stromal stem cell-containing compositions 

disclosed herein represent novel compositions that may be used with the methods 

disclosed in U.S. Patent Application No. 11/056,241.  

Further, in any of the adipose-tissue derived stromal stem cell-containing 

10 compositions, at least one therapeutic agent may be incorporated into the composition 

(although not required and can optionally be excluded). For example, a composition 

may contain an analgesic, to aid in treating inflammation or pain at the site of the 

fistula, or an anti-infective agent to prevent infection of the site treated with the 

composition.  

15 More specifically, non-limiting examples of useful therapeutic agents include 

the following therapeutic categories: analgesics, such as nonsteroidal anti-inflammatory 

drugs, opiate agonists and salicylates; anti-infective agents, such as antihelmintics, 

antianaerobics, antibiotics, aminoglycoside antibiotics, antifungal antibiotics, 

cephalosporin antibiotics, macrolide antibiotics, miscellaneous B-lactam antibiotics, 

20 penicillin antibiotics, quinolone antibiotics, sulfonamide antibiotics, tetracycline 

antibiotics, antimycobacterials, antituberculosis antimycobacterials, antiprotozoals, 

antimalarial antiprotozoals, antiviral agents, anti-retroviral agents, scabicides, anti

inflammatory agents, corticosteroid anti-inflammatory agents, antipruritics/local 

anesthetics, topical anti-infectives, antifungal topical anti-infectives, antiviral topical 

25 anti-infectives; electrolytic and renal agents, such as acidifying agents, alkalinizing 

agents, diuretics, carbonic anhydrase inhibitor diuretics, loop diuretics, osmotic 

diuretics, potassium-sparing diuretics, thiazide diuretics, electrolyte replacements, and 

uricosuric agents; enzymes, such as pancreatic enzymes and thrombolytic enzymes; 

gastrointestinal agents, such as antidiarrheals, antiemetics, gastrointestinal anti

30 inflammatory agents, salicylate gastrointestinal anti-inflammatory agents, antacid anti

ulcer agents, gastric acid-pump inhibitor anti-ulcer agents, gastric mucosal anti-ulcer 

agents, H2-blocker anti-ulcer agents, cholelitholytic agents, digestants, emetics, 

laxatives and stool softeners, and prokinetic agents; general anesthetics, such as
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inhalation anesthetics, halogenated inhalation anesthetics, intravenous anesthetics, 

barbiturate intravenous anesthetics, benzodiazepine intravenous anesthetics, and opiate 

agonist intravenous anesthetics; hormones and hormone modifiers, such as 

abortifacients, adrenal agents, corticosteroid adrenal agents, androgens, anti-androgens, 

5 immunobiologic agents, such as immunoglobulins, immunosuppressives, toxoids, and 

vaccines; local anesthetics, such as amide local anesthetics and ester local anesthetics; 

musculoskeletal agents, such as anti-gout anti-inflammatory agents, corticosteroid anti

inflammatory agents, gold compound anti-inflammatory agents, immunosuppressive 

anti-inflammatory agents, nonsteroidal anti-inflammatory drugs (NSAIDs), salicylate 

10 anti-inflammatory agents, minerals; and vitamins, such as vitamin A, vitamin B, 

vitamin C, vitamin D, vitamin E, and vitamin K.  

Preferred classes of useful therapeutic agents from the above categories include: 

(1) analgesics in general, such as lidocaine or derivatives thereof, and nonsteroidal anti

inflammatory drugs (NSAIDs) analgesics, including diclofenac, ibuprofen, ketoprofen, 

15 and naproxen; (2) opiate agonist analgesics, such as codeine, fentanyl, hydromorphone, 

and morphine; (3) salicylate analgesics, such as aspirin (ASA) (enteric coated ASA); (4) 

Hi-blocker antihistamines, such as clemastine and terfenadine; (5) anti-infective agents, 

such as mupirocin; (6) antianaerobic anti-infectives, such as chloramphenicol and 

clindamycin; (7) antifungal antibiotic anti-infectives, such as amphotericin b, 

20 clotrimazole, fluconazole, and ketoconazole; (8) macrolide antibiotic anti-infectives, 

such as azithromycin and erythromycin; (9) miscellaneous B-lactam antibiotic anti

infectives, such as aztreonam and imipenem; (10) penicillin antibiotic anti-infectives, 

such as nafcillin, oxacillin, penicillin G, and penicillin V; (11) quinolone antibiotic anti

infectives, such as ciprofloxacin and norfloxacin; (12) tetracycline antibiotic anti

25 infectives, such as doxycycline, minocycline, and tetracycline; (13) antituberculosis 

antimycobacterial anti-infectives such as isoniazid (INH), and rifampin; (14) 

antiprotozoal anti-infectives, such as atovaquone and dapsone; (15) antimalarial 

antiprotozoal anti-infectives, such as chloroquine and pyrimethamine; (16) anti

retroviral anti-infectives, such as ritonavir and zidovudine; (17) antiviral anti-infective 

30 agents, such as acyclovir, ganciclovir, interferon alfa, and rimantadine; (18) antifungal 

topical anti-infectives, such as amphotericin B, clotrimazole, miconazole, and nystatin; 

(19) antiviral topical anti-infectives, such as acyclovir; (20) electrolytic and renal 

agents, such as lactulose; (21) loop diuretics, such as furosemide; (22) potassium-
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sparing diuretics, such as triamterene; (23) thiazide diuretics, such as 

hydrochlorothiazide (HCTZ); (24) uricosuric agents, such as probenecid; (25) enzymes 

such as RNase and DNase; (26) antiemetics, such as prochlorperazine; (27) salicylate 

gastrointestinal anti-inflammatory agents, such as sulfasalazine; (28) gastric acid-pump 

5 inhibitor anti-ulcer agents, such as omeprazole; (29) 112-blocker anti-ulcer agents, such 

as cimetidine, famotidine, nizatidine, and ranitidine; (30) digestants, such as 

pancrelipase; (31) prokinetic agents, such as erythromycin; (32) ester local anesthetics, 

such as benzocaine and procaine; (33) musculoskeletal corticosteroid anti-inflammatory 

agents, such as beclomethasone, betamethasone, cortisone, dexamethasone, 

10 hydrocortisone, and prednisone; (34) musculoskeletal anti-inflammatory 

immunosuppressives, such as azathioprine, cyclophosphamide, and methotrexate; (35) 

musculoskeletal nonsteroidal anti-inflammatory drugs (NSAIDs), such as diclofenac, 

ibuprofen, ketoprofen, ketorlac, and naproxen; (36) minerals, such as iron, calcium, and 

magnesium; (37) vitamin B compounds, such as cyanocobalamin (vitamin Bu) and 

15 niacin (vitamin B3 ); (38) vitamin C compounds, such as ascorbic acid; and (39) vitamin 

D compounds, such as calcitriol.  

In certain embodiments, the therapeutic agent may be a growth factor or other 

molecule that affects cell differentiation and/or proliferation. Growth factors that 

induce final differentiation states are well-known in the art, and may be selected from 

20 any such factor that has been shown to induce a final differentiation state. Growth 

factors for use in methods described herein may, in certain embodiments, be variants or 

fragments of a naturally-occurring growth factor. For example, a variant may be 

generated by making conservative amino acid changes and testing the resulting variant 

in one of the functional assays described above or another functional assay known in the 

25 art. Conservative amino acid substitutions refer to the interchangeability of residues 

having similar side chains. For example, a group of amino acids having aliphatic side 

chains is glycine, alanine, valine, leucine, and isoleucine; a group of amino acids having 

aliphatic-hydroxyl side chains is seine and threonine; a group of amino acids having 

amide-containing side chains is asparagine and glutamine; a group of amino acids 

30 having aromatic side chains is phenylalanine, tyrosine, and tryptophan; a group of 

amino acids having basic side chains is lysine, arginine, and histidine; and a group of 

amino acids having sulfur-containing side chains is cysteine and methionine. Preferred
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conservative amino acids substitution groups are: valine-leucine-isoleucine, 

phenylalanine-tyrosine,lysine-arginine,alanine-valine,andasparagine-glutamine.  

As those skilled in the art will appreciate, variants or fragments of polypeptide 

growth factors can be generated using conventional techniques, such as mutagenesis, 

5 including creating discrete point mutation(s), or by truncation. For instance, mutation 

can give rise to variants which retain substantially the same, or merely a subset, of the 

biological activity of a polypeptide growth factor from which it was derived.  

3. Methods of Preparing Adipose Tissue-Derived Stromal Stem Cell-Containing 

Compositions 

10 Methods for the isolation and culture of ASCs to provide eASCs and cell 

populations of the invention, and compositions comprising cell populations of the 

invention are known in the art. Typically methods for the preparation of compositions 

comprising cell populations comprise the following steps: 

(i) isolation of ASCs from the stromal fraction of adipose tissue and selection by 

15 adherence to a suitable surface e.g. plastic 

(ii) expansion of ASCs to provide cell populations of the invention comprising 

eASCs.  

Optionally the cell populations of the invention may be cryopreserved during 

and/or subsequent to the expansion step (ii). Optionally the phenotype of the cell 

20 populations of the invention may be assessed during and/or subsequent to the expansion 

step (ii). Optionally the cell populations of the invention may be isolated subsequent to 

the expansion step (ii) and resuspended in a pharmaceutically acceptable carrier and/or 

diluents.  

ASCs can be obtained by any means standard in the art. Typically said cells are 

25 obtained disassociating the cells from the source tissue (e.g. lipoaspirate or adipose 

tissue), typically by treating the tissue with a digestive enzyme such as collagenase. The 

digested tissue matter is then typically filtered through a filter of between about 20 

microns to 1mm. The cells are then isolated (typically by centrifugation) and cultured 

on an adherent surface (typically tissue culture plates or flasks). Such methods are 

30 known in the art and e.g. as disclosed in U.S. Patent No. 6777231. According to this 

methodology, lipoaspirates are obtained from adipose tissue and the cells derived 

therefrom. In the course of this methodology, the cells may be washed to remove
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contaminating debris and red blood cells, preferably with PBS. The cells are digested 

with collagenase (e.g. at 37C for 30 minutes, 0.075% collagenase; Type I, Invitrogen, 

Carlsbad, CA) in PBS. To eliminate remaining red blood cells, the digested sample can 

be washed (e.g. with 10% fetal bovine serum), treated with 160 mmol/L ClNH4, and 

5 finally suspended in DMEM complete medium (DMEM containing 10% FBS, 2 

mmol/L glutamine and 1% penicillin/streptomycin). The cells can be filtered through a 

40-pm nylon mesh.  

The cells are cultured in a suitable tissue culture vessel, comprising a surface 

suitable for the adherence of ASCs e.g. plastic. Non-adherent cells are removed e.g. by 

10 washing in a suitable buffer, to provide an isolated population of adherent stromal cells 

(e.g. ASC). Cells isolated in this way can be seeded (preferably 2-3x104 cells/cm2) onto 

tissue culture flasks and expanded at 37C and 5% C02, changing the culture medium 

every 3-4 days. Cells are preferably deatxhed from the adherent surface (e.g. by means 

of trypsin) and passed ("passaged") to a new culture flask (1,000 cells/cm2) when 

15 cultures reach around 90% of confluence.  

Cell isolation is preferably carried out under sterile or GMP conditions.  

In one embodiment, a method comprises: (a) collecting adipose tissue from a 

subject; (b) obtaining a cell suspension by enzymatic digestion; (c) sedimenting the cell 

suspension and resuspending the cells in a culture medium; (d) culturing of the cells for 

20 at least about 10 days; and (g) expanding the cells for at least two culture passages.  

The adipose tissue-derived stromal stem cells are alloegenic, i.e. not isolated 

from the adipose tissue of the subject into which the final adipose tissue-derived stromal 

stem cell-containing composition is to be introduced.  

In certain embodiments, the cells are cultured for at least about 15, at least about 

25 20 days, at least about 25 days, or at least about 30 days. Typically the expansion of 

cells in culture improves the homogeneity of the cell phenotype in the cell population, 

such that a substantially pure or homogenous population is obtained.  

In certain embodiments, the cells are expanded in culture for at least three 

culture passages or "passaged at least three times." In other embodiments, the cells are 

30 passaged at least four times, at least five times, at least six times, at least seven times, at 

least eight times, at least nine times, or at least ten times. It is preferable that cells are 

passaged more than three times to improve the homogeneity of the cell phenotype in the
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cell population. Indeed, the cells may be expanded in culture indefinitely so long as the 

homogeneity of the cell phenotype is improved and differential capacity is maintained.  

In certain embodiments, the cells are multiplied in culture for at least three 

population doublings. In certain embodiments, the cells are expanded in culture for at 

5 least four, five, six, seven, eight, nine, ten, 15 or 20 population doublings. In certain 

embodiments, the cells are expanded in culture for less than seven, eight, nine, ten, 15 

or 20 population doublings. In certain embodiments, the cells are expanded in culture 

for between about 5 and 10 population doublings. In certain embodiments, the cells are 

expanded in culture for between about 10 and 15 population doublings.  

10 In certain embodiments, the cells are expanded in culture for between about 15 

and 20 population doublings, for example about 16 population doublings.  

Cells may be cultured by any technique known in the art for the culturing of 

stem cells. A discussion of various culture techniques, as well as their scale-up, may be 

found in Freshney, R.I., Culture of Animal Cells: A Manual of Basic Technique, 4th 

15 Edition, Wiley-Liss 2000. Cells may be expanded using culture flasks or bioreactors 

suitable for large-scale expansion. Bioreactors suitable for the large-scale expansion of 

mesenchymal stromal cells are commercially available and may include both 2D (i.e.  

substantially planar) and 3D expansion bioreactors. Examples of such bioreactors 

include, but are not limited to, a plug flow bioreactor, a perfusion bioreactor, a 

20 continuous stirred tank bioreactor, a stationary-bed bioreactor. In certain embodiments, 

the cells are cultured by monolayer culture. In one embodiment, the cells are cultured 

and passaged as described in Example A below.  

Any medium capable of supporting stromal cells in tissue culture may be used.  

Media formulations that will support the growth of fibroblasts include, but are not 

25 limited to, Dulbecco's Modified Eagle's Medium (DMEM), alpha modified Minimal 

Essential Medium (alpha.MEM), and Roswell Park Memorial Institute Media 1640 

(RPMI Media 1640) and the like. Typically, 0 to 20% Fetal Bovine Serum (FBS) or 1

20% horse serum will be added to the above media in order to support the growth of 

stromal cells and/or chondrocytes. However, a defined medium could be used if the 

30 necessary growth factors, cytokines, and hormones in FBS for stromal cells and 

chondrocytes are identified and provided at appropriate concentrations in the growth 

medium. Media useful in the methods of the invention may contain one or more



WO 2017/158509 PCT/IB2017/051468 

26 

compounds of interest, including, but not limited to antibiotics mitogenic or 

differentiative compounds for stromal cells. The cells will be grown at temperatures 

between 31°C to 37°C in a humidified incubator. The carbon dioxide content will be 

maintained between 2% to 10% and the oxygen content between 1% and 22%. Cells 

5 may remain in this environment for periods of up to 4 weeks.  

Antibiotics which can supplemented into the medium include, but are not 

limited to penicillin and streptomycin. The concentration of penicillin in the chemically 

defined culture medium is about 10 to about 200 units per ml. The concentration of 

streptomycin in the chemically defined culture medium is about 10 to about 200 ug/ml.  

10 The adipose tissue derived stromal stem cells may be stably or transiently 

transfected or transduced with a nucleic acid of interest using a plasmid, viral or 

alternative vector strategy. Nucleic acids of interest include, but are not limited to, those 

encoding gene products which enhance the production of extracellular matrix 

components found in the tissue type to be repaired, e.g. intestinal wall or vaginal wall.  

15 The transduction ofviral vectors carrying regulatory genes into the stromal stem 

cells can be performed with viral vectors (adenovirus, retrovirus, adeno-associated 

virus, or other vector) purified by cesium chloride banding or other method at a 

multiplicity of infection (viral units:cell) of between 10:1 to 2000:1. Cells will be 

exposed to the virus in serum free or serum-containing medium in the absence or 

20 presence of a cationic detergent such as polyethyleneimine or Lipofectamine.TM. for a 

period of 1 hour to 24 hours (Byk T. et al. (1998) Human Gene Therapy 9:2493-2502; 

Sommer B. et al. (1999) Calcif. Tissue Int. 64:45-49).  

Other suitable methods for transferring vectors or plasmids into stem cells 

include lipid/DNA complexes, such as those described in U.S. Pat. Nos. 5,578,475; 

25 5,627,175; 5,705,308; 5,744,335; 5,976,567; 6,020,202; and 6,051,429. Suitable 

reagents include lipofectamine, a 3:1 (w/w) liposome formulation of the poly-cationic 

lipid 2,3-dioleyloxy-N-[2(sperminecarbox- amido)ethyl]-N,N-dimethyl-1

propanaminium trifluoroacetate (DOSPA) (Chemical Abstracts Registry name: N-[2

(2,5-bis[(3-aminopropyl)amino]-1-- oxpentyl}amino)ethyl]-N,N-dimethyl-2,3-bis(9

30 octadecenyloxy)-1-propanamin-ium trifluoroacetate), and the neutral lipid dioleoyl 

phosphatidylethanolamine (DOPE) in membrane filtered water. Exemplary is the 

formulation Lipofectamine 2000TM (available from Gibco/Life Technologies #
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11668019). Other reagents include: FuGENETM 6 Transfection Reagent (a blend of 

lipids in non-liposomal form and other compounds in 80% ethanol, obtainable from 

Roche Diagnostics Corp. # 1814443); and LipoTAXITM transfection reagent (a lipid 

formulation from Invitrogen Corp., #204110). Transfection of stem cells can be 

5 performed by electroporation, e.g., as described in M.L. Roach and J.D. McNeish 

(2002) Methods in Mol. Biol. 185:1. Suitable viral vector systems for producing stem 

cells with stable genetic alterations may be based on adenoviruses and retroviruses, and 

may be prepared using commercially available virus components.  

The transfection of plasmid vectors carrying regulatory genes into the stem 

10 stromal cells can be introduced into the cells in monolayer cultures by use of calcium 

phosphate DNA precipitation or cationic detergent methods (Lipofectamine.TM., 

DOTAP) or in three dimensional cultures by incorporation of the plasmid DNA vectors 

directly into the biocompatible polymer (Bonadio J. et al. (1999) Nat. Med. 5:753-759).  

For the tracking and detection of functional proteins encoded by these genes, the 

15 viral or plasmid DNA vectors will contain a readily detectable marker gene, such as the 

green fluorescent protein or beta-galactosidase enzyme, both of which can be tracked by 

histochemical means.  

4. Treating Complex Perianal Fistulae 

The invention concerns the treatment of complex perianal fistulae in Crohn's 

20 disease patients, using expanded allogeneic adipose tissue-derived stromal stem cells.  

The adipose tissue-derived stromal stem cells typically comprise an adipose tissue

derived stromal stem cell-containing composition described herein, sometimes referred 

to as "Cx60l". However, other preparations of adipose tissue-derived stromal stem 

cells may be used in the methods described herein, e.g. such as those described in U.S.  

25 Patent Nos. 6,777,231 and 6,555,374 and U.S. Patent Application No. 11/065,461 

"Identification and Isolation of Multipotent Cells From Non-Osteochondral 

Mesenchymal Tissue", filed on February 25, 2005.  

The Examples show that allogeneic eASCs are a surprisingly effective therapy 

for complex perianal fistulae in Crohn's Disease patients, whereby a single 

30 adminstration is able to provide a rapid and sustained therapeutic effect even in the most 

difficult to treat, very complex fistulae that have not responded to previous treatments.  

For example, benefit is typically seen by around 6 weeks, and which benefit is typically
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sustained through to 24 weeks from therapy.  

In one embodiment, a method of treating a complex refractory perianal fistula in 

a Crohn's disease patient comprises injecting about 120 million expanded allogeneic 

adipose tissue-derived stromal stem cells intralesionally, into all tracts of the fistula.  

5 For the avoidance of doubt, in this embodiment 120 million cells are administered to the 

patient in a single procedure, with each fistula tract receiving at least a proportion of 

this dosage. Approximately half of the dose is injected into the tissue surrounding the 

internal opening or openings. The other half is injected into the fistula walls (no deeper 

than 2 mm) all along the fistula tract(s), making several micro-blebs. The data in the 

10 Examples show that this single adminstration is able to provide combined remission 

within 24 weeks or less, even within around 6 weeks or within around 8 weeks.  

Accordingly, in one embodiment, the treatment consists of this single intralesional 

adminstration of 120 million eASCs.  

The intraesional injection is typically carried out as in the exemplified clinical 

15 trial, whereby the cell suspension is injected through the internal opening(s) (with the 

syringe entering through the anus) and through the fistula tract walls (with the syringe 

entering through the external opening of the fistula).  

The patient may be male or female. The patient is typically an adult.  

In one embodiment, any setons that may be present are first removed. Typically, 

20 the fistula is curetted prior to administration of the eASCs. Internal openings may 

optionally be sutured. The eASCs are then administered with a fine, long needle. As 

noted above, approximately half of the dose is injected into the tissue surrounding the 

sutured internal opening(s). The other half is injected into the fistula walls (no deeper 

than 2 mm) all along the fistula tract(s), making several micro-blebs.  

25 Prior to therapy according to the invention, a pelvic MRI scan may be performed 

at screening to guide the surgical procedures. Patients may also undergo fistula 

curettage and seton placement as clinically indicated >2 weeks before investigational 

product administration (Fig. 1). If a seton was placed, it is withdrawn immediately 

before investigational product administration.  

30 The patient to be treated has Crohn's disease, typically luminal Crohn's disease.  

Typically the patient has had non-active or mildly active luminal Crohn's disease, for
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example as defined by a Crohn's Disease Activity Index (CDAI) of <2204 . The 

patient may have had Crohn's disease for at least 6 months.  

The patient has at least one complex perianal fistula. In one embodiment, the 

patient does not have a rectovaginal fistula, rectal stenosis, anal stenosis, active severe 

5 proctitis (defined by the presence of superficial or deep ulcers), diverting stomas, or an 

abscess or collections >2 cm which were not resolved by the surgical preparation 

procedure.  

Patients are refractory to at least one previous drug therapy. The previous 

therapy may be a small molecule drug or biological medicinal product. Typically the 

10 patient has received said treatment for at least about 4, 6, 12, 18, 24 or 36 weeks and 

still presents symptoms of active disease. In other words, even after treatment for at 

least about 4, 6, 12, 18, 24 or 36 weeks, the severity of the fistula is not ameliorated.  

The previous therapy may be antibiotic therapy such as ciprofloxacin or metronidazole, 

immunosuppressant therapy (e.g. a purine analogue such as azathioprine or 6

15 mercaptopurine, a pyrminidine analogue such as fluorouracil, or a folic acid analogue 

such as methotraxate), or anti-TNF therapy such as Adalimumab (Humira), 

Certolizumab (Cimzia), Etanercept (Enbrel), Golimumab (Simponi), or Infliximab 

(Remicade). Eligible patients are typically refractory (no response) to at least one of the 

following treatments: after 1 month of antibiotics (e.g. ciprofloxacin, metronidazole); 

20 and/or after 3 months of immunosuppressants (e.g. azathioprine, 6-mercaptopurine); 

and/or of induction or maintenance of anti-TNF therapies (e.g. infliximab, etanercept, 

adalimumab, certolizumab, golimumab) at a stable dose.  

In one embodiment the patient is treatment refractory to an immunosuppressant 

(e.g. azathioprine, 6-mercaptopurine) and a TNF-a inhibitor (e.g. infliximab or 

25 adalimumab).  

A typical patient therefore has non-active luminal Crohn's disease (CDAI <220) 

diagnosed for at least six months, with a complex perianal fistula having 1 or 2 internal 

openings and 2 or 3 external openings, that has shown inadequate response to one or 

more of antibiotics, immunosuppressants or anti-TNF therapies. A fistula with 1 or 2 

30 internal openings and 3 external openings is highly complex and until now has been 

very difficult to treat. In a further embodiment, at the time of the treatment according to 

the invention, the patient is receiving (a) no anti-TNF therapy and no 

immunosuppressant therapy, or (b) both an anti-TNF therapy and an
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immunosuppressant therapy. It is especially suprising that eASCs are able to improve 

significantly the combined remisison (at week 24) in patients receiving both anti-TNF 

and immunosuppression therapy, which are the best currently available therapies (see 

Figure 3C).  

5 The complex perianal fistula has at least two external openings, for example 3 or 

more external openings. Some fistulas may have 4 or 5 external openings.  

The complex perianal fistula typically has multiple tracts, at least two internal 

openings, or three external openings. The fistula may optionally comprise two or three 

of these features, for example: multiple tracts and at least two internal openings; 

10 multiple tracts and three external openings; at least two internal openings and three 

external openings; or multiple tracts, at least two internal openings and three external 

openings. In one embodiment, the complex perianal fistula contains no more than two 

internal openings and three external openings, for example the fistula consists of 1 or 2 

internal openings and 2 or 3 external openings (e.g. 1IO/2EO, 1IO/3EO, 210/2EO, or 

15 210/3EO).  

Following eASC administration, patients may optionally be treated with 

antibiotics for no more than 4 weeks. Immunosuppressants and anti-TNFs may be 

maintained at stable doses throughout the treatment, e.g. until response, clinical 

remission or combined remission.  

20 Patients who had not received prior treatment for perianal fistulizing Crohn's 

disease, including antibiotics, and those who underwent previous surgery for the active 

fistula other than drainage or seton placement are typically excluded. Patients are 

typically not eligible for treatment if they have received glucocorticosteroids within the 

4 weeks immediately prior to eASC treatment. A steroid course may be permitted to 

25 treat flares of luminal disease during follow-up with a starting dose of 40 mg taped over 

a maximum of 12 weeks.  

In certain embodiments, e.g., wherein the first delivery of cells is insufficient, 

the method may further comprise a further administration of the eASCS. This further 

administration may comprise: (c) delivering a second dose of at least about 20 x 106 

30 cells, at least about 30 x 106, or at least about 40 x 106 adipose tissue-derived stromal 

stem cells, for example about 120 million cells, e.g., in an adipose tissue-derived 

stromal stem cell-containing composition of the invention, to the (optionally closed 

sutured) internal hole and the fistula walls.
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In some embodiments, a method of treating a refractory complex perianal fistula 

in a subject comprises: (a) closing the internal hole with a suture that comprises 

allogeneic eASCs. Such sutures coated with cells in the subject adipose tissue-derived 

stromal stem cell-containing compositions are described in detail. in U.S. Patent 

5 Application No. 11/056,241, filed on February 14, 2005, which is incorporated herein 

by reference.  

The methods may in some embodiments further comprise: deep scraping of at 

least one fistula tract; and/or filling said fistula tract with a material. In certain 

embodiments, the method may further comprise delivering at least about 10 x 106 

10 adipose tissue-derived stromal stem cells, e.g., from a subject cellular composition, to 

the material. Typically, the material is a fibrin-based polymer or adhesive, such as a 

fibrin glue or gel. In certain embodiments, the dose of at least about 10 x 106 adipose 

tissue-derived stromal stem cells is already encompassed within the material, e.g., such 

that the material comprises the adipose tissue-derived stem cell containing-composition.  

15 In a further embodiment, a method of treating a fistula in a subject comprises: 

(i) deep scraping of at least one fistula tract 

(ii) closing the internal hole of the scraped tract with a suture 

(iii) delivering about 120 million alloegeneic expanded adipose tissue

derived stromal stem cells to an (optionally closed sutured) internal 

20 opening and the fistula walls 

e.g., in an adipose tissue-derived stromal stem cell-containing composition of the 

invention.  

A further administration of cells is not required and may optionally be excluded.  

However, in certain embodiments the method may further comprise: 

25 (iv) delivering a second dose of at least about 20 x 106 cells, at least about 30 

x 106, or at least about 40 x 106 adipose tissue-derived stromal stem cells, e.g.  

about 120 million eASCs, typically to a closed sutured internal opening, 

e.g., in an adipose tissue-derived stromal stem cell-containing composition of the 

invention.  

30 Step (i) is typically carried out by deep scraping all fistula tracts to be treated for 

example, a curettage needle is introduced in the fistula tract, and an induced bleeding is 

produced by scraping the fistula walls in order to obtain natural fibrin which will fill the
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fistula tract. Previous clinical studies by the inventors suggest that the natural fibrin 

produced by this scraping method is a preferred option compared with the use of 

artificial fibrin sealants, therefore in a preferred embodiment of the method of the 

invention the fistular tracts to be treated are not filled with such material.  

5 Step (iv) is carried out by local delivery of the cells, for example an adipose 

tissue-derived stromal stem cell-containing composition, by injection into the fistula 

walls along the fistula tract. For example, multiple injections of 10 million cells along 3 

cm of fistula tract.  

The fistula may be accessed for surgical repair via any method known in the art, 

10 e.g., via incision, catheter, etc.  

The methods described above may further comprise administering a therapeutic 

agent to the subject being treated, e.g. systemically or locally at the site of suturing. In 

certain embodiments, the adipose tissue-derived stromal stem cells are formulated in an 

adipose tissue-derived stromal stem cell-containing composition which contains a 

15 therapeutic agent, as described above. In other embodiments, the therapeutic agent is 

administered separately, e.g. simultaneously with the methods, before the method is 

performed, or after the method is performed. In some embodiments, the therapeutic 

agent is administered to the subject before, during and after the methods are performed 

on the subject. Exemplary therapeutic agents are described above. In preferred 

20 embodiments, therapeutic agents for the treatment of Crohn's disease are administered 

to the subject. Exemplary Crohn's disease therapeutic agents are anti-inflammatory 

agents such as agents comprising mesalamine, immunosuppressive agents such as 6

mercaptopurine and azathioprine; biological agents such as infliximab (Remicade), 

antibiotics, and antidiarrheal agents such as diphenoxylate, loperamide, and codeine.  

25 Supportive treatment may be required. For example, immunosuppressants may 

be administered before, during and/or after treatment to prevent GVHD, according to 

methods known in the art. Prior to administration, the cells may also be modified to 

suppress an immune reaction from the subject to the cells or vice-versa, according to 

methods known in the art.  

30 The dosage of any therapeutic agent will vary depending on the symptoms, age 

and body weight of the patient, the nature and severity of the disorder to be treated or 

prevented, the route of administration, and the form of the agent. Any of the subject
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formulations may be administered in a single dose or in divided doses. Dosages for the 

therapeutic agents may be readily determined by techniques known to those of skill in 

the art or as taught herein. Also, mixtures of more than one therapeutic agent may be 

administered, or multiple therapeutic agents administered in separate compositions.  

5 The precise time of administration and amount of any particular agent that will 

yield the most effective treatment in a given patient will depend upon the activity, 

pharmacokinetics, and bioavailability of a particular compound, physiological condition 

of the patient (including age, sex, disease type and stage, general physical condition, 

responsiveness to a given dosage and type of medication), route of administration, and 

10 the like. The guidelines presented herein may be used to optimize the treatment, e.g., 

determining the optimum time and/or amount of administration, which will require no 

more than routine experimentation consisting of monitoring the subject and adjusting 

the dosage and/or timing.  

While the subject is being treated, the health of the patient may be monitored by 

15 measuring one or more of the relevant indices at predetermined times during a 24-hour 

period. Treatment, including supplement, amounts, times of administration and 

formulation, may be optimized according to the results of such monitoring. The patient 

may be periodically reevaluated to determine the extent of improvement by measuring 

the same parameters, the first such reevaluation typically occurring at the end of four 

20 weeks from the onset of therapy, and subsequent reevaluations occurring every four to 

eight weeks during therapy and then every three months thereafter. Therapy may 

continue for several months or even years, with a minimum of one month being a 

typical length of therapy for humans. Adjustments to the amount(s) of agent 

administered and possibly to the time of administration may be made based on these 

25 reevaluations.  

The combined remission of the fistula exmplifed herein comprises both clinical 

and radiological remission. The radiological assessement of remission is typically 

carried out by MRI, which is a well-known technique. Other imaging techniques may 

alternatively be used, for example endorectal ultrasonography. These imaging 

30 techniques assess the existence of ascesses or collections.  

Treatment may be initiated with smaller dosages which are less than the 

optimum dose of the compound. Thereafter, the dosage may be increased by small
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increments until the optimum therapeutic effect is attained.  

The combined use of several therapeutic agents may reduce the required dosage 

for any individual component because the onset and duration of effect of the different 

components may be complimentary. In such combined therapy, the different active 

5 agents may be delivered together or separately, and simultaneously or at different times 

within the day.  

Toxicity and therapeutic efficacy of subject compounds may be determined by 

standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for 

determining the LD 5o and the ED5o. Compositions that exhibit large therapeutic indices 

10 are preferred. Although compounds that exhibit toxic side effects may be used, care 

should be taken to design a delivery system that targets the agents to the desired site in 

order to reduce side effects.  

The data obtained from the cell culture assays and animal studies may be used in 

formulating a range of dosage for use in humans. The dosage of any therapeutic agent 

15 or alternatively of any components therein, lies typically within a range of circulating 

concentrations that include the ED 5o with little or no toxicity. The dosage may vary 

within this range depending upon the dosage form employed and the route of 

administration utilized. For agents of the present invention, the therapeutically effective 

dose may be estimated initially from cell culture assays. A dose may be formulated in 

20 animal models to achieve a circulating plasma concentration range that includes the IC5 0 

(i.e., the concentration of the test compound which achieves a half-maximal inhibition 

of symptoms) as determined in cell culture. Such information may be used to more 

accurately determine useful doses in humans. Levels in plasma may be measured, for 

example, by high performance liquid chromatography.  

25 5. Clinical response and remission 

The allogeneic eASCs of the invention are suprisingly effective at treating 

refractory complex perianal fistulae in Crohn's disease patients. The primary endpoint, 

Combined Remission at week 24, is statistically met; Cx601 is statistically superior to 

placebo. Both key secondary endpoints, Clinical Remission and Response at Week 24, 

30 meet borderline statistical significance (p=0.064 & p=0.054 in the ITT population; 

p=0.057 & 0.045 in the mITT population, respectively).  

The data indicate that patients receiving a single administration of eASCs have a
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30% greater chance of achieving clinical remission than placebo. The data also indicate 

that patients receiving eASCs have around 35% greater chance of achieving a clinical 

response, than placebo.  

In certain embodiments, clinical remission is achieved within 24 weeks, 

5 typically within 18 weeks. Clinical remission may be achieved within 12 weeks, or 

less, for example within 10 weeks, or within 8 weeks. Clinical remission may 

optionally be achieved after 6 weeks. The data show that the median time to clinical 

remission is around 2-fold shorter with Cx601 than placebo (6.7 weeks v 14.6 weeks).  

Accordingly, in one embodiment clinical remission is achieved within 14 weeks.  

10 In some embodiments, combined remission is achieved within 24 weeks, 

typically within 18 weeks. Combined remission may optionally be achieved within 12 

weeks, or less, for example within 10 weeks, or within 8 weeks. Combined remission 

may optionally be achieved after 6 weeks.  

In certain embodiments, clinical response is achieved in 11 weeks or less. The 

15 data show that the median time to clinical response is also around 2-fold shorter than 

placebo (6.3 weeks v 11.7 weeks). The time to clinical response can in certain 

embodiments be 10 weeks or less, 9 weeks or less, 8 weeks or less. The time to clinical 

response may optionally be 7 weeks or less, for example around 6 weeks.  

These results are particularly surprising when it is noted that these 

20 improvements are observed after a single adminstration of the eASCs.  

The Perianal Disease Activitiy Index "PDAI" comprises five categories: 

discharge, pain, restriction of sexual activity, type of perianal disease and degree of 

induration. Each category is graded on a five-point scale, ranging from no symptoms 

(score 0) to severe symptoms (score 4). An improvement in Perianal Disease Activity 

25 Index Score is observed to be significantly greater for eASCs than placebo at weeks 6, 

12 and 18. Therefore, in certain embodiments, an improvement in PDAI is achieved 

within 6 weeks, within 12 weeks or within 18 weeks. The improvement in PDAI may 

optionally be an improvement of greater than 1.5 PDAI points, optionally at least two 

PDAI points. The improvement in PDAI may optionally be a decrease (improvement) 

30 in each of the five components of the index.
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6. Kits 

In other embodiments, the invention contemplates kits including the adipose 

tissue-derived stromal stem cell-containing compositions and optionally instructions for 

their use. Kits comprising the pharmaceutical compositions and biomaterials of the 

5 present invention are also within the scope of the invention. Kit components may be 

packaged for either manual or partially or wholly automated practice of the foregoing 

methods. Such kits may have a variety of uses, including, for example, therapy, repair, 

preparation of biomaterials and other applications.  

10 Exemplification 

The invention now being generally described, it will be more readily understood 

by reference to the following examples, which are included merely for purposes of 

illustration of certain aspects and embodiments of the present invention, and are not 

intended to limit the invention.  

15 

PHASE III CLINICAL TRIAL 

The current study is the first placebo-controlled phase 3 study evaluating the 

efficacy and safety of Cx601 alone or added on to current medical therapy for 

treatment-refractory complex perianal fistulas in Crohn's disease patients.  

20 Overall, the results demonstrate that allogeneic eASCs are indicated for the 

treatment of complex perianal fistula(s) in adult patients with non-active/mildly active 

luminal Crohn's disease, when fistula(s) have shown an inadequate response to at least 

one conventional or biologic therapy.  

25 Methods 

Study oversight 

This phase 3, randomized, double-blind, parallel-group, placebo-controlled study 

(NCT01541579; EUDRACT 2011-006064-43) was conducted at 49 medical centers in 

7 European countries and Israel from July 2012 to July 2015. The protocol was 

30 approved by a central or local ethics committee. All patients gave written informed 

consent.
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The study was designed and implemented by the ADMIRE Steering Committee 

(see Supplementary Appendix). The sponsor collected the data, which were analyzed by 

the Department of Biostatistics of Chiltern International, and the sponsor together with 

the Steering Committee interpreted the data. All the authors had full access to the data, 

5 agreed with the decision to submit the final manuscript for publication, and vouch for 

the accuracy and completeness of the data reported. The manuscript was drafted by the 

first author and all authors contributed to subsequent drafts.  

Patients 

10 Eligible patients were adults aged 18 years or older, had non-active or mildly active 

luminal Crohn's disease for >6 months, defined by a Crohn's Disease Activity Index 

(CDAI) of <220 A2, and had complex perianal fistulas (defined as one or more of the 

following: high inter-, trans-, extra- or supra-sphincteric origin; >2 external openings; or 

associated collections) with a maximum of 2 internal and 3 external openings, which 

15 had been draining for >6 weeks prior to inclusion. Patients were excluded if they had 

rectovaginal fistulas, rectal and/or anal stenosis and/or active severe proctitis (defined 

by the presence of superficial or deep ulcers), diverting stomas, or an abscess or 

collections >2 cm which were not resolved by the surgical preparation procedure.  

Eligible patients had to be refractory to at least one of the following treatments 

20 documented as no response after 1 month of antibiotics (ciprofloxacin, metronidazole) 

and/or after 3 months of immunosuppressants (azathioprine, 6-mercaptopurine) and/or 

of induction or maintenance of anti-TNF therapies at a stable dose. Patients refractory 

only to antibiotics were to represent <25% of the total population.  

Following investigational product administration, patients could be treated with 

25 antibiotics for no more than 4 weeks. Immunosuppressants and anti-TNFs were 

maintained at stable doses throughout the study. Initiation or dose increase of these 

agents were not allowed.  

Patients who had not received prior treatment for perianal fistulizing Crohn's 

disease, including antibiotics, and those who underwent previous surgery for the active 

30 fistula other than drainage or seton placement were also excluded. Patients were not 

eligible if they received glucocorticosteroids within the previous 4 weeks. A steroid 

course was permitted to treat flares of luminal disease during follow-up with a starting 

dose of 40 mg taped over a maximum of 12 weeks.
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Randomization and treatment 

A pelvic MRI scan was performed at screening to guide the surgical procedures and 

central blind reading evaluated collections. In addition, patients underwent examination 

under anesthesia, fistula curettage, and seton placement as clinically indicated >2 weeks 

5 before investigational product administration (Fig. 1). If a seton was placed, it had to be 

withdrawn immediately before investigational product administration.  

Patients were randomly assigned in a 1:1 ratio to Cx601 or placebo after the 

fistula preparation visit >2 weeks before investigational product administration (Fig. 1).  

Patients were stratified based on concomitant medication at randomization (anti-TNF 

10 and/or immunosuppressant or neither). Treatments were assigned using a pre

established randomization list generated by the Department of Biostatistics, Linical.  

Patients in the Cx601 arm received a single injection of 120 million Cx601 intra

lesionally distributed into fistula tracts. Isolation and expansion of Cx601 was 

performed as previously described. A Patients in the placebo arm received an identical 

15 volume of saline solution. Study treatments were administered with a fine, long needle 

after removing seton(s), if present, and curetting fistula. Half of the dose was injected 

into the tissue surrounding the sutured internal opening(s). The other half was injected 

into the fistula walls (no deeper than 2 mm) all along the fistula tract(s), making several 

micro-blebs.  

20 Blinding of treatments was not possible as the cell suspension was clearly 

different to saline solution. The double-blind study design was maintained by the 

treatment being administered by an unblinded surgeon and a blinded gastroenterologist 

and radiologist evaluating the response.  

25 Study procedures andfollow-up 

Fistula closure was clinically evaluated at weeks 6, 12, 18 and 24 by the investigator 

examining for the presence of spontaneous drainage and after gentle finger compression 

at the treated external openings, A12 and was radiologically assessed by blinded, 

centrally-read pelvic MRI scan at week 24; central readers were provided with figures 

30 to identify the treated fistulas, but were blinded to patient data, order of examinations 

and treatment received. Treatment-emergent adverse events (TEAEs) were evaluated at 

all study visits. Severity of perianal Crohn's disease was assessed at baseline and all 

study visits with the Perianal Disease Activity Index (PDAI). A25 Quality of life was
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assessed with the Inflammatory Bowel Disease Questionnaire (IBDQ) 26 at baseline 

and week 24 as was CDAI. A4 

Efficacy and safety endpoints 

5 The primary endpoint was combined remission at week 24 defined as the clinical 

assessment of closure of all treated external openings that were draining at baseline, and 

the absence of collections >2 cm of the treated perianal fistulas in 2 of 3 dimensions, 

confirmed by blinded central MRI reading (Bioclinica GmbH, Munich, Germany).  

Clinical assessment of closure was defined as absence of draining despite gentle finger 

10 compression. A12 

There were two key secondary efficacy endpoints: clinical remission (i.e., 

closure of all treated external openings that were draining at baseline despite gentle 

finger compression) and response (i.e., closure of >50% of all treated external openings 

that were draining at baseline) by week 24. Other secondary efficacy endpoints included 

15 time to clinical remission, time to response, PDAI, CDAI and IBDQ scores up to week 

24.  

TEAEs were coded according to the Medical Dictionary for Regulatory 

Activities version 17.0.  

20 Statistical analysis 

The planned sample size to be screened was 278 patients in order to randomize >208 

patients (104 to each group). The sample size was sufficient to detect a minimum 25% 

difference in the percentage of patients with combined remission between Cx601 and 

placebo (anticipated minimum combined remission rates were 50% for Cx601 and 25% 

25 for placebo A, A12, A23, A27) with an alpha error of 0.025, and 80% power, and allowed for 

20% of patients discontinuing the study.  

Efficacy analyses were conducted on the intention to treat (ITT) population 

which included all randomized patients, the modified ITT (mITT) population which 

included all randomized patients who received study treatment and had >1 post-baseline 

30 efficacy assessment, and the per protocol (PP) population which included all treated 

patients with no major protocol deviations. TEAEs were analyzed in the safety 

population defined as all patients who received study treatment.
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The primary endpoint was analyzed using a stratified Cochran-Mantel-Haenszel 

test, adjusting for randomization strata (i.e., Crohn's disease treatments at 

randomization). The primary analysis was done using the ITT population. We also 

provide results for the mITT population since its definition more closely resembles the 

5 ITT population in other randomized clinical trials and provides a more reliable estimate 

of treatment effects. Missing data were imputed using the last-observation-carried

forward (LOCF) method. A non-response/non-remission was imputed if a post-baseline 

MRI scan or clinical assessment was not done by week 24. Non-response/non-remission 

was also imputed if a rescue event took place before week 24. The effects of rescue 

10 events and missing data conventions on efficacy were explored in sensitivity analyses of 

the primary endpoint.  

To address the issue of multiplicity, the two key secondary endpoints (clinical 

remission and response by week 24) were grouped into a short-term family, with a 

gatekeeping method using Hochberg's testing procedure A28 to control the overall type J 

15 error, with the primary efficacy endpoint acting as the gatekeeper. Statistical 

significance was assessed with a two-sided type I error level of 0.05. No statistical 

adjustment for multiplicity was made for non-key secondary endpoints. Percentages and 

treatment differences were expressed with 95% confidence intervals (CI) calculated 

with a Wald's asymptotic method. Time to clinical remission and response were 

20 analyzed with Kaplan-Meier estimates. Safety outcomes were presented with 

descriptive statistics.  

The SAS System v9.1.3 or later was used for the statistical analyses (SAS 

Institute Inc., Cary, NC, USA).  

25 Results 

A total of 289 patients were screened, and of these, 212 were randomized to Cx601 or 

placebo (Fig. 2). The baseline characteristics of the 2 groups were similar (Table 1). The 

majority of patients had received >1 treatment for Crohn's disease in the past 6 months.  

A higher proportion of patients in the Cx601 group had multiple tract fistulas compared 

30 with the placebo group (46.6% and 30.4%, respectively). A total of 171 patients 

(80.7%) completed the 24-week follow-up. During the study, 1 patient in the Cx601 

group and 4 patients in the placebo group received steroids for flare of Crohn's disease.
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Efficacy 

A significantly greater proportion of Cx601-treated patients achieved the primary 

endpoint of combined remission at week 24 vs placebo in the ITT (49.5% and 34.3%, 

respectively; difference [97.5% CI]: 15.2% [0.2-30.3]; p=0.024]) and the mITT 

5 populations (51.5% and 35.6%; 15.8% [0.5-31.2]; p=0.021; Fig. 3A and B). These 

results were confirmed in the PP populations and in additional sensitivity analyses 

(Table Si). The effect of Cx601 was greater than placebo in the 4 randomization strata, 

with the numerically greatest effect of Cx601 being observed in patients receiving 

neither or both anti-TNF and immunosuppressant therapies at randomization (treatment 

10 difference 33.1% and 20.0%, respectively; Fig. 3C).  

In the mITT population, a numerically greater proportion of patients in the 

Cx601 vs placebo group achieved clinical remission (55. 3 % and 4 2 .6 %, respectively; 

difference [95% CI]: 12.8% [-0.8-26.4]; p=0.057) and had a response (68.9% and 

55.4%, respectively; 13.5% [0.3-26.7] p=0.045) by week 24.  

15 The median time to clinical remission was around 2-fold shorter with Cx601 vs 

placebo (6.7 [95% CI, 6.4-11.9] weeks andl4.6 [11.9-22.9] weeks), as was the median 

time to response (6.3 [6.0-6.6] weeks and 11.7 [6.7-12.9] weeks).  

The improvement in PDAI with Cx601 in the mITT population was significantly 

greater than with placebo at weeks 6 (change from baseline treatment difference [95% 

20 CI]: -1.0 [-1.7 to -0.3]), week 12 (-1.2 [-2.0 to -0.4]), and week 18 (-1.2 [-2.0 to -0.3]), 

but not at week 24 (-0.8 [-1.8 to 0.2]). For total and subdomain IBDQ and CDAI scores, 

there were no significant differences between treatment groups (Table S2).  

Safety 

25 The percentage of patients in the Cx601 and placebo groups who experienced TEAEs 

was similar (66.0% and 64.7%, respectively; Table 2). The most commonly reported 

TEAEs were proctalgia, anal abscess and nasopharyngitis. A higher proportion of 

patients in the placebo vs Cx601 group experienced treatment-related TEAEs (29.4% 

and 17.5%, respectively), the most common of which were anal abscess and proctalgia.  

30 The majority of TEAEs were mild or moderate in intensity. Few patients withdrew from 

the study due to TEAEs (4.9% and 5.9%), whereas a slightly higher proportion of 

patients in the Cx601 group experienced serious TEAEs (1 7 .5% and 1 3 .7%). The most
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common serious TEAE was anal abscess (Cx601: 8.7%; placebo: 6.9%). There were no 

deaths.  

Discussion and Overview 

5 This is the first large-scale, randomized, placebo-controlled clinical study of the 

treatment of complex therapy-refractory perianal fistulas in patients with Crohn's 

disease. In the difficult-to-treat study population of patients who had complex perianal 

fistulas and had failed conventional or biologic therapy, 1 in 2 patients treated with 

Cx601 alone or added on to current medical therapy achieved combined clinical and 

10 radiological remission at week 24. This result was consistent across all statistical 

populations, despite patients in the Cx601 group having more multiple tract fistulas.  

The study results therefore show that Cx601 offers treatment-refractory patients a first 

real closure alternative for complex perianal fistulas to radical surgical approaches.  

The primary endpoint of combined clinical and radiological remission is more 

15 stringent than that used in other randomized clinical studies of treatments for perianal 

fistulas in Crohn's disease, which have typically assessed clinical responses (i.e., >50% 

reduction in the number of draining fistulas) or clinical remission. A, A12 This is the first 

large-scale randomized clinical trial to use clinical assessment of fistula closure and 

MRI assessment of absence of abscesses as recommended in the European Crohn's and 

20 Colitis Organisation guidelines. A29 

The secondary efficacy analyses reinforce the clinical benefit of Cx601. With 

Cx601, the time to clinical remission and response was rapid, occurring in half of the 

time of that in the placebo group. The difference in clinical remission rates between 

Cx601 and placebo groups did not reach statistical significance due to a considerably 

25 higher "placebo" effect (42.6%) than expected and observed in previous studies (13

19%). A, A12, A27 The placebo effects according to randomization strata (i.e., highest with 

concomitant anti-TNF and immunosuppressant [46.7%] and lowest with neither 

treatment [21.1%]) suggests that the higher placebo effect in this study may have been 

driven by concomitant medication use. Surgical drainage and internal orifice closure 

30 may also have increased the placebo response. Whereas beneficial improvements in 

PDAI scores were seen in the Cx601 group, there were no differences in IBDQ and 

CDAI scores between treatment groups. This was probably due to the low CDAI (an 

inclusion criterion) and high IBDQ at baseline.
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The safety data show that Cx601 was well tolerated in the study population in 

agreement with the results of the prior phase 1/2a study. A23 Treatment-related TEAEs 

occurred more frequently in the placebo group and so may be related to the natural 

course of disease or surgical study procedures. The favorable safety profile may 

5 represent an advantage over anti-TNF therapies which are associated with several 

serious safety concerns resulting from immunogenicity to the drug and an increased risk 

of infections, including tuberculosis.A30, A31 

The results of this study are encouraging, considering the need for effective and 

well tolerated new treatment options for patients with Crohn's disease and complex 

10 perianal fistulas. This study also has major implications for the care of Crohn's disease 

patients with treatment-refractory complex perianal fistulas, as many of them must 

currently undergo repeated surgery with the risk of damaging sphincteric muscles, 

resulting in fecal incontinence. As a result, 12-38% of patients with perianal fistulizing 

disease require proctectomy. A32 In contrast, the administration of Cx601 is minimally 

15 invasive and may be performed in an outpatient setting.  

Limitations of this trial were the exclusion of patients with more than 2 internal 

and 3 external openings, as well as those with previous surgery other than drainage and 

seton placement. Furthermore, whether TEAEs were related to the surgical procedure 

was not established.  

20 In conclusion, Cx601 is an effective and safe therapy for complex perianal 

fistulas in Crohn's disease that failed to respond to conventional and/or biologic 

treatments.



WO 2017/158509 PCT/IB2017/051468 

44 

Table 1. Patient characteristics (safety population).  

Variable Cx601 Placebo 

(N=103) (N=102) 

Age - yr 38.9(13.1) 37.6(13.2) 

Male sex - no. (%) 57(55.3) 54(52.9) 

Ethnicity - no. (%) 

Caucasian 96(93.2) 93 (91.2) 

Black 4(3.9) 1 (1.0) 

Other 0 1 (1.0) 

Missing 3 (2.9) 7(6.9) 

Weight - kg 73.3 (14.4) 71.4(15.0) 

CD duration - yr 11.8(9.8) 11.4(9.0) 

Prior CD medication in last 6 months - no. (%) 

Antibiotics 78(75.7) 72(70.6) 

Immunosuppressants 87(84.5) 74(72.5) 

Anti-TNF 80(77.7) 82(80.4) 

Concomitant CD medication (stratification factor) 

- no. (%) 

Anti-TNF 36(35.0) 32(31.4) 

Immunosuppressants 16(15.5) 21(20.6) 

Anti-TNF + immunosuppressants 27(26.2) 30(29.4) 

Neither 24(23.3) 19(18.6) 

Perianal Crohn's Disease Activity Index* 6.7(2.5) 6.5(2.9)
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Fistula openings - no. (%) 

0 internal + 1 external 0 1 (1.0) 

1 internal + 1 external 55 (53.4) 70(68.6) 

1 internal + 2 external 23 (22.3) 17(16.7) 

1 internal + 3 external 4(3.9) 3 (2.9) 

2 internal + 1 external 3 (2.9) 2(2.0) 

2 internal + 2 external 14(13.6) 8(7.8) 

2 internal + 3 external 4(3.9) 1 (1.0) 

Crohn's Disease Activity Indext 87.8(48.3) 92.5(55.3) 

Inflammatory Bowel Disease Questionnaire 173.5 (31.6) 169.8 (36.2) 

C reactive protein - mg/L 7.9(11.5) 6.3 (9.5) 

Hemoglobin - mmol/L 8.3 (0.8) 8.3 (0.8) 

CD, Crohn's disease; Cx601, allogeneic, expanded, adipose-derived stem cells; TNF, 

tumor necrosis factor.  

Data are means (standard deviation) unless otherwise stated.  

*Scores for Perianal Crohn's Disease Activity Index can range from 0 to 20; higher 

5 scores indicate more severe disease.  

tScores for Crohn's Disease Activity Index can range from 0 to 600; higher scores 

indicate more severe disease.  

$Scores for Inflammatory Bowel Disease Questionnaire can range from 32 to 224; 

higher scores indicate better quality of life.
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Table 2. Treatment-emergent adverse events up to week 24 (safety population).  

TEAE - no.(%) Cx601 (N=103) Placebo (N=102) 

Overall 68(66.0) 66(64.7) 

TEAEs leading to study withdrawal 5(4.9) 6(5.9) 

Serious TEAEs 18(17.5) 14(13.7) 

TEAEs in >5.0% patients* 

Proctalgia 13 (12.6) 11 (10.8) 

Anal abscess 12(11.7) 13 (12.7) 

Nasopharyngitis 10(9.7) 5(4.9) 

Diarrhea 7(6.8) 3 (2.9) 

Abdominal pain 4(3.9) 6(5.9) 

Fistula 3 (2.9) 6(5.9) 

Treatment-related TEAEs 18(17.5) 30(29.4) 

Treatment-related TEAEs in >2.0% 

patients* 

Anal abscess 6(5.8) 9(8.8) 

Proctalgia 5(4.9) 9(8.8) 

Procedural pain 1 (1.0) 2(2.0) 

Fistula discharge 1 (1.0) 2(2.0) 

Induration 0 2(2.0) 

TEAE, treatment-emergent adverse event; Cx601, allogeneic, expanded, adipose
derived stem cells; *In either treatment group.  

5
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Table S1. Supportive and sensitivity analyses for primary endpoint: combined 

remission.* 

Type of Analysis Details of handling Cx601 Placebo Difference p

analysis set missing data (%) (%) (%) value 

(97.5% 

CI) 

Supportive ITT Non-response/non- 48.6 32.4 16.2 0.014 

remission imputed for (1.3-31.1) 

all missing data and 

after rescue therapy (no 

LOCF) 

Supportive PP1t LOCF applied 57.0 36.9 20.1 0.010 

Non-response/non- (3.3-36.9) 

remission is imputed 

after rescue therapy 

Supportive PP2 Non-response/non- 63.2 39.7 23.4 0.005 

remission is imputed (5.6-41.3) 

after rescue therapy 

Sensitivity ITT Missing = non- 49.5 34.3 15.2 0.024 

response/non-remission (0.2-30.3) 

after LOCF applied.  

Rescue medication not 

considered as failure
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Sensitivity ITT Missing = non- 49.5 34.3 NA 0.017 

response/non-remission 

after LOCF applied.  

Logistic analysis 

including stratification 

factor and number of 

baseline external 

openings as factors 

CI, confidence interval; Cx601, allogeneic, expanded, adipose-derived stem cells; ITT, 

intention to treat; LOCF, last observation carried forward; NA, not applicable; PP, per 

protocol; TNF, tumor necrosis factor.  

Rescue therapy is defined as corticoids at 40 mg prednisone equivalent for >12 weeks; 

5 new anti-TNF compared with baseline therapy for >8 weeks; new immunosuppressant 

compared with baseline therapy for >12 weeks; or surgical intervention for the treated 

fistula.  

*Clinical assessment of closure of all treated external openings that were draining at 

baseline, and the absence of collections >2 cm of the treated perianal fistulas in >2 of 3 

10 dimensions on centrally blinded MRI assessment by week 24. Clinical assessment of 

closure was defined as absence of draining despite gentle finger compression.  

tPP1 population includes those without major protocol deviations (Cx601, n=86; 

Placebo, n=84).  

$PP2 population includes PP1 patients who completed the week 24 visit (Cx60l, n=76; 

15 Placebo, n=73).
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Table S2. Patient-reported outcomes from the Crohn's Disease Activity Index (CDAI)* 

and Inflammatory Bowel Disease Questionnaire (IBDQ)t scores up to week 24 (mITT 

population).  

CDAI Cx601 Placebo Treatment difference 

(N=103) (N=101) (95% CI) 

Total 

Baseline 87.8(48.3) 93.3 (55.0) 

Week 24 92.5(66.5) 94.1(76.1) 

Change from baseline 5.7(62.2) 2.2(65.5) 1.8 (-16.0 to 19.7) 

No. of liquid stools 

Baseline 9.8(12.3) 9.3 (9.4) 

Week 24 9.5(12.6) 10.0(12.6) 

Change from baseline -0.0(9.5) 0.9(10.7) -0.7 (-3.4 to 2.1) 

Abdominal pain 

Baseline 1.6(2.9) 2.0(3.1) 

Week 24 2.7(4.5) 3.0(4.1) 

Change from baseline 1.1(4.4) 0.9(4.0) -0.1 (-1.2 to 1.1) 

General well being 

Baseline 2.7(3.7) 3.2(4.1) 

Week 24 3.1(4.6) 3.3 (4.7) 

Change from baseline 0.6(4.5) 0.3 (4.5) 0.1 (-1.1 to 1.3)
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IBDQ Cx601 Placebo Treatment difference 

(N=103) (N=101) (95% CI) 

Total 

Baseline 173.5 (31.6) 169.4 (36.1) 

Week 24 178.3 (34.6) 174.7 (36.2) 

Change from baseline 3.8(25.5) 4.0(25.6) 0.3 (-6.6 to 7.3) 

Bowel function 

Baseline 57.1 (9.2) 56.6(9.9) 

Week 24 57.2(10.2) 56.4(9.8) 

Change from baseline 0.0(7.6) -0.6(8.2) 0.5 (-1.6 to 2.7) 

Emotional status 

Baseline 62.9(14.5) 61.4(15.2) 

Week 24 64.7(15.6) 63.9(15.3) 

Change from baseline 1.7(11.3) 2.1(11.2) -0.3 (-3.3 to 2.7) 

Systemic symptoms 

Baseline 25.8(5.2) 24.9(6.5) 

Week 24 26.2(5.9) 25.6(6.3) 

Change from baseline 0.3 (4.7) 0.6(5.1) -0.1 (-1.4 to 1.2) 

Social function 

Baseline 27.7(6.9) 26.5(8.4) 

Week 24 29.5(7.3) 28.4(8.0) 

Change from baseline 1.6(6.4) 1.7(6.0) 0.3 (-1.3 to 2.0) 

CI, confidence interval; Cx601, allogeneic, expanded, adipose-derived stem cells; 

mITT, modified intention to treat.
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Data are means (standard deviation).  

*Scores for Crohn's Disease Activity Index (CDAI) can range from 0 to 600; higher 

scores indicate more severe disease.  

tScores for Inflammatory Bowel Disease Questionnaire (IBDQ) can range from 32 to 

5 224; higher scores indicate better quality of life.  
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Equivalents 

The present invention provides, among other things, methods and compositions 

for treating and preventing fistula. While specific embodiments of the subject invention 

have been discussed, the above specification is illustrative and not restrictive. Many 

5 variations of the invention will become apparent to those skilled in the art upon review 

of this specification. The appended claims are not intended to claim all such 

embodiments and variations, and the full scope of the invention should be determined 

by reference to the claims, along with their full scope of equivalents, and the 

specification, along with such variations.  

10



CLAIMS 

1. Expanded allogeneic adipose tissue-derived stromal stem cells when used in a 

method of treating a refractory complex perianal fistula in a patient having Crohn's 

5 disease, wherein: 

(i) the fistula comprises multiple tracts; 

(ii) a dose of 120 million cells is administered to the patient in a single 

procedure wherein each fistula tract receives at least a portion of this dose 

and wherein approximately half of the dose is injected into the tissue 

0 surrounding the internal opening or openings and the other half is injected 

into the fistula walls all along the fistula tracts; and 

(iii) the therapy induces combined remission within 24 weeks.  

2. Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to claim 1, wherein the fistula comprises 2 internal openings.  

5 3. Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to claim 1 or claim 2, wherein the fistula comprises 2 or 3 external 

openings.  

4. Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to any preceding claim, wherein the therapy induces clinical remission 

0 within 6 weeks.  

5. Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to any preceding claim, wherein the clinical remission is sustained 

through to 24 weeks from therapy.  

6. Expanded allogeneic adipose tissue-derived stromal stem cells when used 

25 according to any preceding claim, wherein an improvement in perianal disease 

activity index (PDAI) is achieved within 18 weeks, within 12 weeks, within 10 

weeks, within 8 weeks, or within 6 weeks.  

7. Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to claim 6, wherein the improvement in PDAI is an improvement of 

30 greater than 1.5 PDAI points, optionally an improvement of at least two PDAI 

points.  

8. Expanded allogeneic adipose tissue-derived stromal stem cells when used



according to any preceding claim, wherein the fistula is refractory to one or more 

of (i) antibiotic, (ii) immunosuppressant and (iii) anti-TNF therapy.  

9. Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to any preceding claim, wherein the patient receives neither or both of 

5 an anti-TNF therapy and immunosuppressant therapy.  

1O.Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to any preceding claim, wherein the patient: 

(a) has non-active or mildly active Crohn's disease; and/or 

(b) luminal Crohn's disease.  

0 11. Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to any preceding claim, wherein the fistula is monitored by magnetic 

resonance imaging (MRI).  

12.Expanded allogeneic adipose tissue-derived stromal stem cells when used 

according to any preceding claim, wherein at least 90% or at least 95% of the 

5 expanded allogeneic adipose tissue-derived stromal stem cells express the 

surface markers HLA I, CD29, CD44, CD59, CD73, CD90, and CD105 and/or 

wherein fewer than 5% of the expanded allogeneic adipose tissue-derived stromal 

stem cells express the surface markers HLAII, CD11b, CD11c, CD14, CD45, 

CD31, CD34, CD80and CD86.
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Figure 2. Patient disposition.

289 Patients assessed for

eligibility
77 Were not eligible

23 Did not meet

inclusion criteria

20 Did not meet

exclusion criteria

12 Declined to

participate

2 Had a serious

adverse event
212 Underwent randomization

20 For other reasons

107 Were assigned to receive Cx601 105 Were assigned to receive placebo

(ITT population; randomized patients) (ITT population; randomized patients)

103 in safety population (randomized and 102 in safety population (randomized and

treated patients) treated patients)

103 in mITT population (randomized, 101 in mITT population (randomized,

treated and >1 post-baseline efficacy treated and >1 post-baseline efficacy

assessment) assessment)

19 Discontinued before 24 wk 22 Discontinued before 24 wk

7 Had adverse events* 6 Had adverse events+

7 Had significant clinical 4 Had significant clinical

deterioration: deterioration:

3 Had a major protocol deviation$ 1 Had a major protocol deviation$

1 Decided not to participate/withdrew 5 Decided not to participate/withdrew

consent consent

1 For other reasons 2 Did not meet inclusion criteria

4 For other reasons

88 Completed 24 wk (82.2%) 83 Completed 24 wk (79.0%)



WO 2017/158509 PCT/IB2017/051468
3/4

Figure 3. Primary endpoint.
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Figure 3C
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