Protocol
Protocol Number:

EC 2012/103
Study Phase:

Phase 1

Protocol Title:

A Phase I Study to Evaluate Mesenchymal Stromal Cells (MSC) for Treating Chronic Obstructive Pulmonary Disease (COPD)

Version and Date:

Version 1, dated 13 January 2012
Principal Investigator: 
Assoc. Professor Yuben Moodley 
Department of Respiratory and Sleep Medicine
Royal Perth Hospital

Investigators:

Assoc. Professor Yuben Moodley
 

Dr Kay-vin Lam
Dr Marian Sturm 

Clin Prof Richard Herrmann 

Dr Russell Troedson

Dr Andrew Law

Dr Paul Young 
Study Sponsor:

Cell and Tissue Therapies of Western Australia 

(CTTWA)

Level 1, North Block

Royal Perth Hospital

Wellington Street

PERTH  WA  6000

1. Introduction 

1.1 Chronic Obstructive Pulmonary Disease
COPD is a major global problem and is regarded as the 3rd most prevalent disease causing patient morbidity and mortality world-wide.  The disease is characterized by airways inflammation and a loss of elastic tissue that causes air-trapping since most of the air cannot be expelled. In addition, there is extensive damage to epithelium and blood vessels resulting in a loss of gas exchange units.  The standard therapies for COPD are bronchodilators and inhaled corticosteroids, as well as antibiotics for exacerbations.  These modalities do not address the issue of tissue repair but provide symptomatic relief for COPD patients.  They may also reduce hospital admissions in this condition but do not reverse lung function or significantly reduce disease progression.  Exacerbations of COPD, of which the most common cause is infection, leads to progressive deterioration of this condition.  As such, the prevention of exacerbations would be central to effective clinical management, especially since there are no effective therapies to prevent their occurrence.

1.2
Mesenchymal Stromal Cells
Mesenchymal Stromal Cells (MSC) are found in a number of tissues of the body; they are able to develop into more specialised cells and one of their functions is to interact with the immune system.  This particular property has led to MSC being evaluated in treating certain immune-based conditions.  Most research, both internationally and in Australia, has been in a condition called graft-versus-host-disease (which sometimes occurs after bone marrow transplantation for leukemia) for which MSC have been shown to be effective.  Recently, MSC have been shown to reduce inflammation and fibrosis in animal models of lung disease. MSC are immune privileged and unable to elicit an immune response and, hence, are universal donor cells.  The Cell & Tissue Therapies WA (CTTWA) facility at Royal Perth Hospital has developed protocols for manufacturing MSC from bone marrow in their TGA licensed manufacturing facility.  Currently, CTTWA are involved in three human clinical trials using these cells, including for Crohn’s disease, graft versus host disease (GVHD) associated with allogeneic haemopoietic stem cell transplantation and obliterative bronchiolitis associated with lung transplantation.  The safety of these cells has been proven in a range of human subjects with more than 150 infusions of MSC having been performed by CTTWA without any associated adverse events. 
1.3
Tracking Allogeneic MSC
A major issue in MSC clinical studies is that there is no knowledge about where cells go when injected or infused peripherally.  111Indium is a low energy radioactive isotope that is routinely used clinically to track white blood cells to sites of infection by nuclear medicine.  In this study, we propose to label MSC with radioactive Indium so that we will be able to track the allogeneic MSC on infusion.  Preliminary experiments, carried out in our laboratory have demonstrated that MSCs label well with Indium and would be suitable for human use.  The MSCs also retain viability and function after Indium labelling.  The labelled cells will be able to be tracked using nuclear scanning techniques.

1.4 Impact on Current and Future Medical Practise
MSC have been demonstrated to have a variety of positive effects including reducing inflammation, improving vascularisation and epithelial cell growth.  These changes address the fundamental pathogenic issues that impact on the lung during COPD.  Therefore, MSC therapy may reverse inflammation, vascular and epithelial damage and offer the potential to improve the outcome of patients with COPD, especially since current treatments are not able to prevent the decline in lung function.  No studies have determined the fate of MSCs in COPD or other clinical conditions.  The tracking of MSC is an important and unique part of this study since it will provide valuable insights for clinical researchers around the world on the fate of infused MSCs.  
1.5 Summary
The study employs a novel therapy that has the potential to improve the clinical management of patients with COPD.  The use of MSC treatment offers a unique opportunity to evaluate a new therapy in an incurable and devastating disorder. 
2. Study Objective 

2.1 Primary Objectives
To establish safety and efficacy of infusion of allogeneic MSC in patients with COPD.

2.2 Secondary Objectives

To determine the fate of infused allogeneic MSC by tracking labelled cells using nuclear scanning.
3. Study Design
This is a Phase I study of 20 patients with moderate COPD who will receive two infusion of allogeneic MSC (~2 x 106 cells/kg).  For the first infusion, the MSC will be labelled with 111Indium and will be tracked on infusion by nuclear scanning over 5 days.  The second infusion at week 2 will be unlabelled MSC (~2 x 106 cells/kg). 
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3.1 Study Population

Patients with moderate COPD recruited through the outreach COPD clinic.
3.1.1 Inclusion Criteria

Patients must be non-smokers and fully vaccinated. 
3.1.2 Exclusion Criteria

Patients will be excluded if they have allergies, cardiac, renal, liver, rheumatological, autoimmune or connective tissue disorders or are on oral immunosuppressive agents.  
3.2 Testing

Scan daily for 5 days by V-Q scan to track Indium-labelled MSCs.

CT and V-Q scan at 3 months and at 1 year

Monitor at 2d – clinical parameters including respiratory symptoms, signs and tests as described below. 
5 days clinical parameters including respiratory symptoms, signs and tests as described below. 
2 weeks, clinical parameters including respiratory symptoms, signs and tests as described below. 
1 month, clinical parameters including respiratory symptoms, signs and tests as described below. 
2 months clinical parameters including respiratory symptoms, signs and tests as described below. 
3 months. clinical parameters including respiratory symptoms, signs and tests as described below. 
Special tests at each visit –Lung function test, 6 minute walk test, use of medications, exacerbation rate and quality of life questionaire at each visit. Bloods for inflammatory markers
In addition, inflammatory indicators and lung function tests will be undertaken to monitor the effect of MSC injection on COPD. 
3.3 Manufacture of MSC

The cells will be manufactured by Cell & Tissue Therapies WA at Royal Perth Hospital which holds a TGA licence to manufacture therapeutic goods in the product class: human blood and tissue for therapeutic use (Licence No:44165).  CTTWA is currently undergoing TGA licensing for the manufacture of MSC.  
111Indium Labelling of MSC
Procedures are carried out aseptically with radioactive shielding. MSC (4 x 106), prepared by CTTTWA according to established protocols, will be washed in PBS and incubated with 13-18 MBq of 111Indium Oxine for 15 minutes at room temp.  Labelled cells will be washed in saline to remove free label and cells will be resuspended in 10mL PlasmaLyte -HSA solution.  Labelling efficiency is determined by radioactive counting and should be between 50-95%.  Cell viability is determined using 0.4% Trypan blue.  The radioactivity in the patient dose should be below 5mSv ie ~13.0 MBq.  Prior to infusion, cell radioactivity will be assayed in the well counter to ensure the dose is correct and will be adjusted as necessary. 

3.4 Infusion of MSC

Patients will receive two infusions, one week apart, of approximately 150 x 106 MSC (~2 x 106 cells/kg) as per CTTWA protocols.  For the first infusion, ~4 x 106 111Indium labelled cells will be added to unlabelled MSC to make up to ~2 x 106 MSC/kg.  The cells will be prepared for infusion by suspending in appropriate volumes of PlasmaLyte-HSA solution. 
3.5 Preliminary 111 Indium Labelling of MSC
Preliminary experiments have demonstrated that MSC can be labelled using techniques developed by Nuclear Medicine for labelling white cells.  Briefly culture expanded MSC (2-4x106 cells) have been labelled with 111 Indium (8.5 - 10.3MBq).  Between 65- 89.8% of the label was incorporated into cells.  Labelled cells remained viable (92%) as determined by trypan blue staining.  Viability of labelled cells was also confirmed by plating the cells into tissue culture flasks and incubated at 370C with 5% CO2 and incubating along with controls for 72hours.  Cells were examined microscopically and showed typical MSC morphology.  Both labelled cells and controls were assayed for inhibitory function in a mixed lymphocyte proliferation assay.  111 Indium labelled MSC and control MSC were able to suppress proliferation of stimulated PBMC.  This preliminary study indicates that Indium labelling is not likely to affect the morphology or inhibitory function of MSC.
3.6 CTTWA Clinical Data of MSC Infusion
CTTWA are currently involved and manufacturing MSC for three clinical trials.  More than 150 infusions of CTTWA manufactured MSC have been performed with no adverse events associated with infusion observed. 
The trials are:

· A Pilot Study to Evaluate the Potential of Mesenchymal Stromal Cells to Treat Steroid Refractory Graft Versus Host Disease (Both Acute and Chronic) After Bone Marrow Transplantation (EC 2007/090) 
This study has been completed with 19 patients having been accrued and receiving MSC therapy.  The longest patient studied is now out beyond 4 years.  The study is recently published (Int J Haematol 2011)
· A Phase I Study to Evaluate the Potential of Mesenchymal Stromal Cells to Treat Obliterative Bronchiolitis After Lung Transplantation (EC 28105)

This study has accrued 6 patients over two sites, with data currently available for the initial four patients.  Three of the patients have responded to treatment with the stabilisation of their disease.  First data safety report submitted with the longest surviving patient out to 5 years, with no adverse effects noted.  Trial continues.  

· A multicentre Australian study to evaluate Mesenchymal Stromal Cells (MSC) for treating refractory Crohn’s disease (EC2009/123)
This study has accrued 11 patients over three sites.  Ten patients have completed treatment with 9 having responded to therapy. The trial continues with additional Australian sites becoming involved.
2.2  Existing Safety Data

There is now significant safety data of MSC infusion in immunomodulation/ inflammation in man.  There is no data of Indium labelled MSC safety in man. This will be the first time MSC have been radiologically tracked in humans.  However, MSC have been administered extensively to patients in a diverse array of clinical conditions, especially as related to inflammation and immunomodulation. 
International data: Several hundred patients have now received MSC via intravenous infusion for multiple indications world-wide. MSC infusion appears very well tolerated.  In one of the largest published studies 55 patients with steroid-resistant, severe, acute GVHD after allogeneic haematopoietic stem cell transplantation were treated with MSC, derived largely from third-party HLA-mismatched donors. The median dose of bone-marrow derived MSC was 1.4x106 (range 0.4 -9x106) cells per kg bodyweight. 27 patients received one dose, 22 received two doses, and six three to five doses.  No patients had side-effects during or immediately after infusions of MSC.  The response rate was high and was not related to donor HLA-match; of the 55 patients, there were 30 complete responses, and 9 partial responses.  Three patients had recurrent malignant disease and one developed de-novo acute myeloid leukaemia, however no adverse effects were felt to have occurred as a direct result of the MSC infusions  9
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Immediate infusion reactions:  Despite the MSC infusions being allogeneic, infusion reactions appear not to occur.  At Royal Perth Hospital, of the 19 patients who have received a total of 109 infusions for graft versus host disease (GVHD) to October 2011, unexpected infusion reactions have not been observed. 

Sepsis / infection:  By virtue of the immune-suppressed nature of allogeneic haematopoietic stem cell transplant recipients with severe GVHD, there is considerable risk of infection complicating the clinical course, regardless of therapy. Despite some patients dying from opportunistic infection in both international and local experience, there are no clear data linking subsequent infection to MSC therapy.  However, for CMV-naïve (IgG negative) recipients, it would seem prudent to administer MSC from CMV-negative donors. 

Long-term safety:  Data beyond 5-6 years does not exist in respect of the potential for long term or delayed-onset adverse effects of MSC immunomodulatory therapy. However, there is evidence to suggest that allogeneic MSC do not persist, at least in the myeloablative transplant setting 10[]
; there are no long term side effects described.

Tumour risk:  It is conceivable, although entirely speculative, that allogeneic MSC could contribute to currently developing neoplasia, or future tumour development. Solid tumours have a background stroma of fibroblasts or myofibroblasts; these cells may influence tumour growth, and be involved with processes such as tumour angiogenesis and metastasis 11[]
.  These tumour-associated fibroblasts could be bone marrow derived and therefore may be derived from MSC. A recent report has shown that following myeloablative allogeneic bone marrow transplantation, bone marrow-derived cells can generate myofibroblasts (but not neoplastic epithelium) in the setting of human GI neoplasia 
 ADDIN EN.CITE 
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.  However, whether allogeneic MSC contribute to subsequent tumour risk remains unknown
Local data:  Cell and Tissue Therapies WA (CTTWA) has completed a phase 1 study in acute and chronic GVHD after marrow transplantation; to June 2010 when the trial ceased accruing, 19 patients were enrolled and received a total of 109 infusions of MSC.  No adverse effects were seen attributable to therapy; no infusion reactions occurred with allogeneic MSC administration apart from the expected transient smell of the cryoprotectant dimethyl sulfoxide by the recipient.  Seven of twelve patients with acute and late acute GVHD refractory to steroid therapy had a complete response.  The median dose used was 1.7 x 106 cells / kg bodyweight.  The first patient treated received treatment over 10 months, 

3.
Ethical Considerations
Declaration of Helsinki
The investigators will ensure that this study is conducted in full conformity with the current revision of the Declaration of Helsinki, and with the regulations and guidelines of state and federal bodies; whichever affords the greater protection to the subject.

The trial will be registered with clinicaltrials.gov the NIH clinical trial registry site.
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Week 1: MSC infusion (2 x 106/kg), 111Indium labelled





Week 2: MSC infusion (2 x 106/kg), unlabelled





Monitor at 2, 5 days, 2 weeks, 1, 2 & 3 months. 


Parameters –


V-Q Scan daily for 5 days CT and V-Q scan at 3 months & 1 year


Lung function test, 6 minute walk test,


Use of medications


Exacerbation rate 


Quality of life questionaire at each visit


Inflammatory markers (CRP, sTNFR, IL-6, IL-1, TNFa)





After 5 patients to report back to Ethics Committee





Recruit 10 patients with moderate CPOD
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