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PROTOCOL VERSION 9 SUMMARY OF KEY CHANGES 

The following sections have been amended: 

Description of Change  Applicable Section 
Numbers  

A 12-month assessment time point was added to collect 
information on angina frequency, nitroglycerin use, CCS 
angina class, quality-of-life, and adverse events 

Synopsis, Sections 4.3, 
4.4, 5.1, 8.9, and 8.10 

In addition to the changes above, the CLBS16-P02 protocol may have been edited for 
style, formatting, clarity, and consistency. 
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STUDY SYNOPSIS 

INVESTIGATIONAL PRODUCT 
Name of Investigational 
Product  

CLBS16 

Name(s) of Active 
Ingredient(s) 

Granulocyte-colony stimulating factor (G-CSF) mobilized 
peripheral blood derived autologous CD34+ cells  

CLINICAL CONDITION(S)/INDICATION(S) 
Coronary Microvascular Dysfunction 

PROTOCOL ID CLBS16-P02 
PROTOCOL TITLE A Double-Blind, Randomized, Placebo-Controlled Clinical Study to 

Evaluate the Efficacy and Safety of CLBS16 in Subjects with 
Coronary Microvascular Dysfunction and Without Obstructive 
Coronary Artery Disease  

Short Title CLBS16 for Coronary Microvascular Dysfunction  
STUDY PHASE 2 
STUDY OBJECTIVES AND PURPOSE 
Study Purpose 
To evaluate the efficacy and safety of autologous CD34+ cells (CLBS16) in subjects with 
coronary microvascular dysfunction (CMD) and without obstructive coronary artery disease 
Efficacy Objectives 
To evaluate the effect size and variability of CLBS16 in subjects with CMD and without 
obstructive coronary artery disease on angina frequency, exercise tolerance test (ETT), 
Canadian Cardiovascular Society (CCS) angina classification, and quality of life.  
Safety Objectives 
To evaluate the safety of CLBS16 in subjects with CMD and without obstructive coronary 
artery disease. 
STUDY DESIGN 
Study Type Interventional 
Control Type Placebo 
Study 
Classification 

Efficacy/Safety 

Blinding 
Schema 

The comparison of active CLBS16 treatment versus placebo treatment will 
be double-blind – subjects, investigators, and Sponsor personnel will 
remain blinded to treatment assignments.  
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Study Design This is a phase 2 randomized, double-blind, and placebo-controlled 
clinical study to evaluate the efficacy and safety of CLBS16 in subjects 
with CMD and without obstructive coronary artery disease. 
Screening Phase 
Subjects who provide informed consent will be screened for eligibility 
within 60 days before beginning the study treatment phase. All subjects 
must have a diagnosis of CMD based on a coronary microvascular 
assessment as outlined in Section 6. Briefly, a diagnosis of CMD can be 
based on any of the following thresholds: coronary flow reserve (CFR) 
≤2.5, coronary blood flow (CBF) response to acetylcholine ≤50%, 
myocardial perfusion reserve (MPR) or myocardial flow reserve (MFR) 
<2.0, or index of microvascular resistance (IMR) > 25. A coronary 
microvascular assessment prior to the study is allowed if it occurred within 
180 days prior to the first screening visit. Any cardiovascular medical 
therapy must be at a stable dose for at least 30 days prior to the first 
screening visit and must be maintained at that dose throughout the 
duration of the study; cardiovascular therapy would generally include 
statins (unless not tolerated), angiotensin converting enzyme (ACE) 
inhibitors, angiotensin receptor blockers (ARB)s, beta blockers, calcium 
channel blockers, and/or ranolazine (unless ineffective or not tolerated). 
Baseline angina and nitroglycerin diary, Health Related Quality of Life 
(HRQoL), and ETT will also be assessed.  
Approximately 105 eligible subjects will be randomized to receive CLBS16 
or placebo in a 4:3 ratio (60 CLBS16 vs 45 Placebo) 
G-CSF and Treatment Phase 
All research subjects will receive subcutaneous injections of G-CSF at a 
dose of 5 µg/kg/day for 5 days to mobilize CD34+ cells into the peripheral 
blood. White blood cell counts in peripheral blood will be assessed on the 
last day of G-CSF administration. If the white cell count exceeds 75,000 
cells/µL on G-CSF Day 5, the final dose of G-CSF will not be given.  
On G-CSF Day 5, just prior to apheresis, peripheral blood will be 
collected, which will be used for processing autologous serum, to be used 
in formulating the investigational product (IP). Subjects will then undergo 
apheresis to collect CD34+ cells. CD34+ cells will be isolated using the 
CliniMACS System (Miltenyi Biotec).  
CD34+ cells (CLBS16) or placebo will be delivered via IC administration 
(Section 18.4). Non-heparin anticoagulant (e.g., bivalirudin) will be 
administered to achieve an active clotting time (ACT) of >200 seconds 
during the procedure.  
Observation Phase 
All efficacy assessments will be performed through 6 months after 
treatment to evaluate the potential bioactivity of CLBS16 or placebo in 
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subjects with coronary microvascular dysfunction. Select efficacy 
assessments, which may not require an in-person visit (angina frequency, 
nitroglycerin use, CCS angina class, SAQ, and SF-36) will also be 
collected at 12 months. 

At the discretion of the investigator, assessment of coronary 
microvascular function may be performed at 6 months after administration 
of CLBS16 or placebo. If this assessment is performed, it should be with 
the same methodology used for this assessment at baseline. 

The occurrence of adverse events (AE)s, SAEs and MACE will be 
collected for all subjects during the treatment and 6-month follow-up 
periods to evaluate the safety and tolerability of CLBS16 or placebo. 
Cardiac-related AEs, SAEs and MACE will also be collected for subjects 
who undergo an assessment at 12 months. 

Planned 
Duration of 
Subject 
Participation 

Up to approximately 14 months  

Endpoints 
Efficacy Endpoints 
• Change from baseline in angina frequency at 3, 6, and 12 months captured by angina 

diary 
• Change from baseline in Canadian Cardiovascular Society (CCS) angina class at 3, 6, 

and 12 months 
• Change from baseline in total exercise time and peak metabolic equivalent of task 

(MET) as measured by ETT using the modified Bruce protocol at 6-months  
• Change from baseline in HRQoL as measured by the Seattle Angina Questionnaire 

(SAQ) and Short Form-36 (SF-36) at 3, 6, and 12 months  
• Proportion of subjects with ETT-induced angina at 6 months 
• Proportion of subjects with ETT-induced ST-segment changes at 6 months 
• Change from baseline in nitroglycerin use at 3, 6, and 12 months 

Safety Endpoints 
• AEs, including SAEs 
• Laboratory investigations 
• Physical examinations 
• Vital signs 
• MACE 
• Death 

Exploratory Endpoints 
• Change from baseline in time to onset of angina and time to ST segment changes 

during ETT 
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• Change from baseline in CFR at 6 months in a subset of subjects 
• Change from baseline in MPR or MFR at 6 months in a subset of subjects 
• Change from baseline in IMR at 6 months in a subset of subjects 
• Change from baseline in CBF at 6 months in a subset of subjects 

INVESTIGATIONAL PRODUCT(S), DOSE AND MODE OF ADMINISTRATION 
Investigational 
Product(s) 

Dosage form: Solution/Suspension 
Dosage frequency: Once 
Dosage: 1 x 106 to 300 x 106 CD34+ cells or placebo in a volume of 
10 mL 
Autologous CD34+ cells will be suspended in an isotonic solution with 
autologous serum and human serum albumin.  
Placebo will consist of an isotonic solution with autologous serum and 
human serum albumin. 

Mode of 
Administration 

Infusion of CLBS16 or placebo into a coronary artery will be 
performed in the cardiac catheterization laboratory. 

SUBJECT SELECTION 
Planned # Subjects Approximately 105 
Population to be 
Studied 

Men and women 18 years of age and older with CCS class II, III, or 
IV and without obstructive disease on coronary angiogram within 6 
months prior to screening or during screening will be studied. All 
subjects must have a diagnosis of CMD based on a coronary 
microvascular assessment as outlined in Section 6. Briefly, a 
diagnosis of CMD can be based on any of the following thresholds: 
coronary flow reserve (CFR) ≤2.5, coronary blood flow (CBF) 
response to acetylcholine ≤50%, myocardial perfusion reserve (MPR) 
or myocardial flow reserve (MFR) <2.0, or index of microvascular 
resistance (IMR) > 25. A coronary microvascular assessment prior to 
the study is allowed if it occurred within 180 days prior to the first 
screening visit. Subjects who have a history of effort-induced anginal 
symptoms and currently experience angina will be eligible for the 
study. Subjects with any prior history of coronary artery bypass graft 
(CABG), evidence of obstructive heart disease, percutaneous 
intervention (PCI) (within 6 months prior to consent) or diagnosis of 
specific cardiac disease such as severe valvular heart disease will be 
excluded from the study. Subjects experiencing a myocardial 
infarction within 90 days prior to consent or between consent and 
treatment with CLBS16 or with a left ventricular ejection fraction 
(LVEF) < 30% will be excluded. 
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Inclusion Criteria 
1. Men or women age ≥18 
2. History of effort-induced anginal symptoms and currently experiencing angina at least 3 

times per week, despite maximally tolerated doses of antianginal medications, statins, 
angiotensin-converting enzyme (ACE) inhibitors, angiotensin receptor blockers (ARBs) 
and other medications thought to positively impact subjects with CMD. 

3. Diagnosis of CMD based on the following physiological assessments: coronary flow 
reserve (CFR) ≤2.5, coronary blood flow (CBF) response to acetylcholine ≤50%, 
myocardial perfusion reserve (MPR) or myocardial flow reserve (MFR) <2.0, or index of 
microvascular resistance > 25. Physiologic assessments within 180 days prior to or 
during the screening period are accepted. 

4. *  
5. CCS class II, III, or IV chronic refractory angina as evaluated by the site 
6. No obstructive disease on coronary angiogram within 6 months prior to or during 

screening. The following is allowed: a coronary artery stenosis less than 40% in the left 
main coronary artery, or a stenosis less than 50% in any other epicardial coronary artery. 

7. If subject is of childbearing potential, the subject must have a negative pregnancy test at 
screening and prior to mobilization and G-CSF treatment, and prior to receiving 
treatment. The subject agrees to employ adequate birth control measures for the duration 
of the study. Acceptable methods of birth control are: oral contraceptive tablets, hormonal 
implant device, hormonal patch, intrauterine device, diaphragm and contraceptive cream 
or foam, condom with spermicide, partner vasectomy, or abstinence. 

8. Subject is willing and able to comply with the requirements of the protocol 
9. Any cardiovascular medical therapy must be at a stable dose for at least 30 days prior to 

the first screening visit and must be maintained at that dose throughout the duration of 
the study; cardiovascular therapy would generally include statins (unless not tolerated), 
ACE inhibitors, ARBs, beta blockers, calcium channel blockers, and/or ranolazine (unless 
ineffective or not tolerated).  

10. Able to provide signed informed consent 

 
* Inclusion #4 was eliminated with V7 of the protocol 
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Exclusion Criteria 
1. Myocardial infarction within 90 days prior to consent or between consent and treatment 

with CLBS16 
2. Evidence of obstructive heart disease on screening angiogram or within 6 months prior to 

consent, including prior CABG at any time or history of PCI within 6 months prior to 
consent.  

3. Planned PCI or CABG  
4. Diagnosis of other specific cardiac disease including: 

a. aortic valve area < 1.0,  
b. 3+ mitral regurgitation 
c. 3+ aortic insufficiency 
d. hypertrophic cardiomyopathy 
e. suspected or diagnosed Prinzmetal angina, or if acetylcholine provocation has been 

performed, significant coronary spasm as defined by more than 70% reduction in 
vessel diameter in any vessel in response to acetylcholine 

f. severe myocardial bridging per investigator’s discretion 
g. any anomalous coronary anatomy which could contribute to the subject’s angina per 

investigator’s discretion 
5. LVEF < 30% 
6. Glomerular filtration rate <30 mL/min/1.73m2 (MDRD) 
7. Subject currently uses coumadin, dabigatran, apixaban, rivaroxaban, or edoxaban or 

plans to use one of these agents during the time frame of the trial  
8. Subject has serious hypersensitivity or a history of adverse reaction to G-CSF or 

apheresis 
9. Subject has a known allergy to mouse proteins 
10. Subject tests positive for human immunodeficiency virus (HIV), hepatitis B or hepatitis C 
11. Subject with chronic inflammatory disease or autoimmune disease that has had an acute 

exacerbation of disease within the last 6 months, or subjects that are on 
immunosuppressive therapy or in a chronic immunosuppressive state 

12. Recent history of abuse or current abuser of alcohol or recreational drugs 
13. Subject is pregnant or lactating at the time of signing the consent 
14. Malignant neoplasm (other than adequately treated non-melanoma skin cancer or in situ 

cervical carcinoma) within 5 years prior to screening 
15. Subject has participated in another clinical study within 90 days prior to signing the 

informed consent or is scheduled to participate in another clinical study during the course 
of the study. Observational studies in which the subject did not receive treatment or did 
not undergo procedures which may compromise this study’s data integrity may be 
allowable following Sponsor approval. 

16. History of sickle cell disease 
17. Previous treatment with a CD34+ cell-based therapy. 
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18. Any other condition which, in the opinion of the investigator, may preclude the subject 
from safe participation in the study or compromise data integrity 

STATISTICAL ELEMENTS 
Sample size justification  
One hundred and five (105) subjects will be randomized in a 4:3 ratio to receive CLBS16 or 
placebo. Since it is a key objective to determine the effect size and variability of the clinical 
outcome measures, there is no formal sample size calculation for this study.  

Planned Statistical Analysis 
The full statistical analysis plan will be outlined in the statistical analysis plan, which will be 
finalized before database lock. In general, the plan will be as follows: The statistical testing 
will be performed between CLBS16 and placebo.  

Mean change from baseline in angina frequency, ETT, CCS, and SAQ that compares the 
CLBS16 and placebo groups will use two sample t-test. The difference between treatment 
groups and confidence intervals will be estimated.  

All AEs will be coded using Medical Dictionary for Regulatory Activities (MedDRA). A 
treatment-emergent adverse event (TEAE) is defined as an AE that starts or worsens on or 
after G-CSF dosing and no more than 14 days after IP dosing. The number and percentage 
of subjects with TEAEs will be summarized by MedDRA System Organ Class, High Level 
Term, and Preferred Term overall, by severity and by relationship to study drug or 
procedures. 

Change from baseline in clinical laboratory tests and vital signs will be summarized. Post-
baseline electrocardiography (ECG) assessments will be summarized with respect to being 
normal, abnormal (not clinically significant), or abnormal (clinically significant). 

The percent of subjects that have at least one MACE and the rate of MACE will be 
summarized. Time to first MACE or time to death will be explored using the Kaplan-Meier 
method. In addition to being analyzed in the safety analysis set as treated, MACE will be 
analyzed as randomized in the full analysis set. 
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LIST OF ABBREVIATIONS 

Abbreviation Definition 
ACE Angiotensin converting enzyme  
ACT Active clotting time 
AE Adverse events 
AESI Adverse event of special interest 
ALP Alkaline phosphatase 
ALT Alanine aminotransferase 
AMI Acute myocardial infarction  
AP Anterior-posterior 
APTT Activated partial thromboplastin time 
ARB Angiotensin receptor blocker 
ASA Acetyl salicylic acid (aspirin) 
AST Aspartate aminotransferase 
BMC Bone marrow cells 
BUN Blood urea nitrogen 
BW Body weight 
CABG Coronary artery bypass grafting 
CAD Coronary artery disease 
CBC Complete blood count 
CBF Coronary blood flow 
cc Cubic centimeter 
CCS Canadian Cardiovascular Society 
CEC Clinical events classification 
CFR Coronary flow reserve 
CFR Code of federal regulations 
CK Creatine kinase 
CLBS16 Autologous CD34+ cells 
CMD Coronary microvascular dysfunction  
cMRI Cardiac magnetic resonance imaging  
CRP C-reactive protein 
CTCAE Common Terminology Criteria for Adverse Events 
DCM Dilated cardiomyopathy 
DMC Data Management Committee 
ECG Electrocardiography 
e-GFR Estimated glomerular filtration rate 
ETT Exercise tolerance test 
FAS Full analysis set 
FDA Food and Drug Administration 
FS Fractional shortening 
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Abbreviation Definition 
GCP Good Clinical Practice  
G-CSF Granulocyte-Colony Stimulating Factor  
GFR  Glomerular filtration rate 
HBs antigen Hepatitis B surface antigen 
hCG Human chorionic gonadotrophin 
HCV Hepatitis C virus 
HDL High-density lipoprotein 
HIPAA Health Insurance Portability and Accountability Act  
HIV Human immunodeficiency virus 
HRQoL Health-related quality of life  
IC Intracoronary  
ICH International Council for Harmonisation 
IHD Ischemic heart disease 
IMR Index of microvascular resistance 
INR International normalized ratio 
IP Investigational Product 
IRB Institutional Review Board (encompasses other similar terms e.g. 

Independent Ethics Committee, Research Ethics Board, and Human 
Research Ethics Committee) 

LAD Left anterior descending 
LDH Lactate dehydrogenase 
LDL Low-density lipoprotein 
LVEF Left ventricular ejection fraction 
MACE Major adverse cardiac events 
MDRD Modification of Diet in Renal Disease 
MedDRA Medical Dictionary for Regulatory Activities 
MESA Multi-Ethnic Study of Atherosclerosis 
MET Metabolic Equivalent of Task 
MFR Myocardial flow reserve 
MPR Myocardial perfusion reserve 
MNC Mononuclear cells 
NTG Nitroglycerin 
NT-proBNP N-terminal pro B-type natriuretic peptide 
PBS Phosphate buffered saline 
PCI Percutaneous coronary intervention 
PET Positron emission tomography 
PPS Per-protocol set 
PT Prothrombin time 
QWISE Study of Quinapril in Women with Chest Pain, Coronary Flow Reserve 

Limitations and Evidence of Myocardial Ischemia 
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Abbreviation Definition 
SAE Severe adverse events 
SAQ Seattle Angina Questionnaire  
SF-36 Short Form-36 
SIC Subject identification code 
T-bil Total bilirubin 
TBV Total blood volume 
T-cho Total cholesterol  
TEAE Treatment-emergent adverse event 
TG Triglyceride 
TOPCARE-AMI Transplantation of Progenitor Cells and Regeneration Enhancement in 

Acute Myocardial Infarction 
T-pro Total protein 
US United States of America 
WISE Women’s Ischemia Syndrome Evaluation  
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 SCHEDULE OF ASSESSMENTS 

Study 
Procedure/ 
Assessment 

Visit Name Screeninga G-
CSF 

Day 1 

G-
CSF 

Day 2 

G-
CSF 

Day 3 

G-
CSF 

Day 4 

G-
CSF 

Day 5 

Treatmentb Day 1 Phone 
Day 8 

Month 
1 

Month 
3 

Month 
6 

Month 
12c 

Days -60 to -7 -6 -5 -4 -3 -2 0 1 8 30 90 180d 365 
Hours        -1 0 2 4 6e       

Window        before 
adminf 

 ±15 
min 

±30 
min 

±120 
min 

 ±2  
days 

±4  
days 

±7  
days 

±14 
days 

±21 
days 

Informed consentg X                  
Eligibility criteria X X      X           
Medical history and 
demographics 

X                  

Vital signs X  X X X X X X X X X X X   X X  
12-lead electrocardiography 
(ECG) 

X  X     X  X  X X   X X  

Exercise tolerance test (ETT) Xh                X  
Provide instructions and 
dispense angina and 
nitroglycerin diaryi 

X              X X  X 

Collect angina and 
nitroglycerin diary 

 X              X X X 

Assess CCS angina class X               X X X 
Seattle Angina 
Questionnaire (SAQ) 

X               X X X 

Short Form-36 (SF-36) X               X X X 
Randomization  X                 
Antiplatelet therapy  Xj X X X X X X           
G-CSF administrationk   X X X X X            

 
a Most screening procedures will be conducted in two or more visits. The final screening visit may be combined with G-CSF Day 1 Visit (Day -6). 
b  Day 0 typically occurs 1 or 2 days following manufacturing which occurs the day after apheresis is performed. 
c  The month 12 assessment will be by telephone/mail/email only unless the subject has a previously planned in-person care visit with the site. Diary and questionnaires will be emailed or mailed to subjects at 

least two weeks in advance of the scheduled assessment (or provided in-person, if applicable). 
d Day 180 procedures may be performed in more than one visit, within a 7-day span. 
e The 6-hour time point is optional for subjects who will be discharged prior to the 6-hour time point. An ECG is required before discharge and may be performed at the 4-hour time point. 
f  Hour -1 procedures can be conducted any time on the day of IP administration, prior to the start of IP administration 
g Informed consent may be obtained prior to the screening window. 
h If necessary, ETT can be conducted at another screening visit. However, ETT should not be conducted during the 2 weeks of angina and nitroglycerin use observation period. 
i Subjects will be provided with a diary in which to make daily observations about their angina and nitroglycerin use. Subjects should complete the full 14 days of observation prior to selected visits. No other 

study procedures should be performed during the 14-day diary period. 
j Antiplatelet therapy should be initiated before the first dose of G-CSF and continued through Treatment Day. 
k The dose of G-CSF will be based on the body weight at the G-CSF Day 1 visit. Whether to administer G-CSF on day 5 is to be decided according to the results of the hematology test performed on day 5. If 

the white blood cell count exceeds 75,000 cells/uL on day 5, G-CSF should not be given on day 5.  
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Study 
Procedure/ 
Assessment 

Visit Name Screeninga G-
CSF 

Day 1 

G-
CSF 

Day 2 

G-
CSF 

Day 3 

G-
CSF 

Day 4 

G-
CSF 

Day 5 

Treatmentb Day 1 Phone 
Day 8 

Month 
1 

Month 
3 

Month 
6 

Month 
12c 

Days -60 to -7 -6 -5 -4 -3 -2 0 1 8 30 90 180d 365 
Hours        -1 0 2 4 6e       

Window        before 
adminf 

 ±15 
min 

±30 
min 

±120 
min 

 ±2  
days 

±4  
days 

±7  
days 

±14 
days 

±21 
days 

Peripheral blood draw prior 
to apheresisl 

      X            

Apheresis       X            
Angiogramm  X                 
Coronary Microvascular 
Assessment 

 Xn               Xo  

Infusion of Investigational 
Product 

        X          

Physical exam X       Xp        Xp Xp  
Adverse events X X X X X X X X X X X X X X X X X X 
Concomitant medications 
and non-drug therapies 

X X X X X X X X     X X X X X X 

Hematology X      Xq X     X  X  X  
Coagulation factorsr X            X    X  
Clinical chemistry panel X       X     X  X  X  
Troponins        X   X  X      
Lipid panel X                X  
Urinalysis X                  
Serologyt X                  
Pregnancy test (dip-stick) X  X     X        X X  

 
l Includes collection of 100 mL of peripheral blood to be sent to Cognate, as well as an optional CD34+ count resulted locally to guide apheresis parameters. 
m If an angiogram to exclude obstructive disease has not been performed within 6 months prior to screening, it may be performed during the screening period. 
n May occur within 180 days prior to consent. 
o  Coronary microvascular assessment at Month 6 is optional. If performed, it must use the same methodology as that for the baseline assessment. 
p Targeted physical exam 
q  The hematology assessment will be performed locally on G-CSF Day 5. Additionally, on G-CSF Day 5, prior to apheresis, a blood sample may be taken for a local CD34+ cell count to guide apheresis 

parameters. 
r  Coagulation factors to consist of PT, APTT, and INR. 
s  Troponin assessments should be made by local laboratory using the institution’s preferred assay method. The same assay method should be used at each time point. Clinically significant increases in 

troponin from pre-infusion values must be reported as an adverse event. 
t Serology includes: HIV, hepatitis B, and hepatitis C. If drawn > 29 days prior to the G-CSF Day 5 visit, a repeat serology sample must be drawn. See Central Lab Manual for full details. 
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 BACKGROUND AND SIGNIFICANCE 

 Coronary Microvascular Dysfunction 

Subjects with symptoms, evidence of ischemia, and no obstructive coronary artery 
disease (CAD) are prevalent and increasing in frequency.1 The prevalence of 
nonobstructive CAD at coronary angiography amongst subjects presenting with chest 
pain is 20% to 30%2, 3 and has been reported to be up to 50%.4 Such subjects have 
disability, healthcare resource consumption, and costs similar to those with obstructive 
CAD.5, 6 Functional coronary microvascular abnormalities mediate ischemia and cause 
angina7, 8 and have been linked to adverse clinical outcomes.9, 10 Thus, coronary 
microvascular dysfunction (CMD) may serve as the underlying mechanism for the 
symptoms and cardiovascular events observed in subjects with nonobstructive ischemic 
heart disease (IHD). 

In a recent study of subjects with chest pain and nonobstructive CAD (N=1,439) who 
underwent a comprehensive and invasive assessment of coronary microvascular 
function, more than two-thirds of subjects had evidence of CMD.11 Considerable data 
document that CMD contributes to myocardial perfusion abnormalities in regions 
supplied by vessels without epicardial stenosis12-14 in subjects with risk factors and/or 
angina, but without epicardial stenosis.15-18 It is now evident that CMD is not benign and 
is predictive of adverse cardiovascular outcomes. In the Multi-Ethnic Study of 
Atherosclerosis (MESA), both myocardial flow (cardiac magnetic resonance imaging 
[cMRI]) during adenosine-induced hyperemia and flow reserve were inversely 
associated with risk factor burden.19 CMD has been documented among symptomatic 
women without flow-limiting coronary stenosis in the Women’s Ischemia Syndrome 
Evaluation (WISE)20, 21 study by directly measured (Doppler flow wire) coronary flow, by 
cMRI,22 and by positron emission tomography (PET).9 These studies have linked CMD 
and atherosclerosis risk factors with adverse outcomes over follow-up. CMD has also 
been documented in another female cohort,23 providing additional support for its link 
with several risk factors. 

 CD34+ Cell Therapy  

The potential role of autologous CD34+ cells for the treatment of CMD has recently 
been demonstrated by the ESCAPE CMD trial.24, 25 In that trial, statistically significant 
improvement in coronary flow reserve (CFR) was observed, along with statistically 
significant reduction in Canadian Cardiovascular Society (CCS) angina class and angina 
frequency, and statistically significant improvements in quality of life. 
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The potential role of autologous CD34+ cells for the treatment of CMD is further 
supported by findings from the Doppler substudy of the REPAIR-AMI trial, which 
demonstrated that coronary microvascular function improved with administration of 
progenitor cells in subjects with reperfused acute myocardial infarction (AMI). 
Intracoronary infusion of bone marrow cells (BMCs; rich in CD34+ cells) in subjects with 
reperfused AMI was associated with a normalization of CFR in the infarct-related artery 
within 4 months and hence a profound improvement in maximal vascular conductance 
capacity. Subsequently the salutary effects of BMCs were shown to be statistically 
driven by the SDF-1 migratory function of the administered cells.26 Since CD34 cells are 
the primary cells in the bone marrow that express the CXCR4 receptor, these findings 
provide further support for the ability of CD34 cells to enhance microvascular function. 
Therefore, these data support the hypothesis that BMCs infused into the coronary 
circulation reconstitute damaged endothelium and promote neovascularization in the 
area of the infarct vessel in subjects with AMI.27 These results are supported by the 
Transplantation of Progenitor Cells and Regeneration Enhancement in AMI (TOPCARE-
AMI) trial, which was not placebo controlled and suggested that intracoronary 
transplantation of progenitor cells effectively improves CFR in the infarct-related artery 
in subjects with successfully reperfused AMI.28 

Thus, the efficacy of cell delivery in treatment of cardiovascular disease is gaining 
interest, and cell therapy with CD34+ cells has been shown to be safe and feasible. 
Further exploration of the treatment of CMD with CD34+ cells will be an important next 
step towards making this therapy more broadly available.  

 Findings from Nonclinical Studies 

 Human CD34+ Cell Therapy in Rat Model of Myocardial Ischemia 

A safety and efficacy study was performed with human CD34+ cells in the athymic nude 
rat model of myocardial ischemia.* Mononuclear cells (MNCs) were collected by 
apheresis from a healthy human volunteer who underwent mobilization (10 µg/kg 
granulocyte-colony stimulating factor (G-CSF) subcutaneously) 3 days prior to MNC 
collection. CD34+ cells were isolated and injected into rat models of myocardial 
ischemia via intramyocardial injection. Animals were assigned to one of 6 treatment 
groups: phosphate buffered saline (PBS); 5 x 103 CD34+ cells/kg; 5 x 105 CD34+ 
cells/kg; 2 x 107 CD34+ cells/kg; 5 x 105 unselected MNC; or a high dose unselected 
MNC group that contained 5 x 105 unselected CD34+ cells. 

 
* Data on file; BB-IND 11196 Pharmacology and Toxicology Section C. 
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Analysis of the efficacy data revealed a statistically significant improvement in both 
fractional shortening (FS) (29.5±1.6% vs. 23.23±2.5%, p<0.05) and regional wall motion 
score (22.5±0.6 vs. 24.4±0.7, p<0.05) in animals treated with 5 x 105 CD34+ cells/kg 
when compared to animals in the PBS group, respectively. A statistically significant 
improvement was also noted in FS (28.8±1.8% vs. 23.23±2.5%, p<0.05) in animals 
treated with the high dose of unselected MNC containing 5 x 105 unselected CD34+ 
cells when compared to animals treated with PBS.  

Moreover, in all animals studied for 28 days, the percent of fibrosis was calculated by 
morphometric analysis of 4 representative elastic tissue trichrome stained sections for 
each animal. The percent fibrosis/entire left ventricular area was significantly lower in 
animals treated with 5 x 105 CD34+ cells/kg when compared to animals treated in any 
other group (15.9±1.5% vs. 23.7±1.4% PBS group, 23.8±2.7 low dose CD34+ group, 
27.2±2.4% low dose MNC group, and 22.7±3.1 high dose MNC group, p<0. 03).  

The pre-clinical studies above show that CD34+ cells are safe and efficacious for 
myocardial ischemia treatment in the rat model. 

 Findings from Clinical Studies 

 Intramyocardial Autologous CD34+ Cell Therapy for Refractory Angina 
(ACT34-CMI) 

Losordo et al. conducted a prospective, double-blind, randomized, phase 2 study 
(NCT00300053) in 167 subjects with no-option refractory angina evaluating 2 doses 
(1x105 or 5x105 cells/kg) of mobilized autologous CD34+ cells compared with an equal 
volume of diluent (placebo).29 Treatment was distributed into 10 sites of ischemic, viable 
myocardium with a NOGA™ mapping injection catheter. The primary outcome measure 
was weekly angina frequency 6 months after treatment. Weekly angina frequency was 
significantly lower in the low-dose group than in placebo-treated subjects at both 6 
months (6.8±1.1 versus 10.9±1.2, P=0.020) and 12 months (6.3±1.2 versus 11.0±1.2, 
P=0.035); measurements in the high-dose group were also lower, but not significantly. 
Similarly, improvement in exercise tolerance was significantly greater in low-dose 
subjects than in placebo-treated subjects (6 months: 139±151 versus 69±122 seconds, 
P=0.014; 12 months: 140±171 versus 58±146 seconds, P=0.017) and greater, but not 
significantly, in the high-dose group. During cell mobilization and collection, 4.6% of 
subjects had cardiac enzyme elevations consistent with non-ST segment elevation 
myocardial infarction. Mortality at 12 months was 5.4% in the placebo-treatment group 
with no deaths among cell-treated subjects. These results provide evidence for the 
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potential bioactivity of autologous CD34+ cells in myocardial ischemia as well as 
demonstrating the feasibility of this treatment strategy in a multi-center study. 

 Autologous CD34+ Cell Therapy for Heart Failure 

Vrtovec et al. have performed a prospective, randomized clinical study (NCT01350310) 
investigating long-term effects of CD34+ stem cell therapy in subjects with nonischemic 
dilated cardiomyopathy (DCM).30 Of 110 subjects with DCM, 55 were randomized to 
CD34+ cell transplantation (SC group) and 55 subjects did not receive stem cell therapy 
(Controls). In the SC group, peripheral blood CD34+ cells were mobilized by G-CSF and 
collected via apheresis. Subjects underwent myocardial scintigraphy, and CD34+ cells 
were injected in the coronary artery supplying the segments with reduced viability. At 5 
years, stem cell therapy was associated with an increase in left ventricular ejection fraction 
(LVEF) (from 24.3 ± 6.5% to 30.0 ± 5.1%; P = 0.02), an increase in 6-minute walk 
distance (from 344 ± 90 m to 477 ± 130 m; P <0.001), and a decrease in N-terminal pro 
B-type natriuretic peptide (NT-proBNP) (from 2322 ± 1234 pg/mL to 1011 ± 893 pg/mL; 
P <0.01). During follow-up, 27 (25%) subjects died, and 9 (8%) underwent heart 
transplantation. Of the 27 deaths, 13 were attributed to pump failure and 14 to sudden 
cardiac death. Total mortality was lower in subjects receiving SC therapy (8/55, 14%) 
than in Controls (19/55, 35%) (P = 0.01). The same was true of the pump failure (3/55 
vs. 10/55, P = 0.03) but not of the sudden cardiac death (5/55 vs. 9/55, P = 0.39). Thus, 
it appears that intracoronary stem cell transplantation is associated with improved 
ventricular remodeling, better exercise tolerance, and improved long-term survival in 
subjects with chronic heart failure due to nonischemic dilated cardiomyopathy. 

In addition, Poglagen, et al. investigated the clinical effects of intramyocardial 
transplantation of selected CD34+ stem cells in subjects with ischemic cardiomyopathy 
in a prospective phase 1 crossover study (NCT01350310).31 A total of 33 subjects with 
ischemic cardiomyopathy and New York Heart Association class III and LVEF <40% 
were enrolled. In phase 1, subjects were treated with medical therapy for 6 months. 
Thereafter, all subjects underwent intramyocardial CD34+ cell transplantation. 
Peripheral blood CD34+ cells were mobilized by G-CSF, collected via apheresis, and 
injected intramyocardially in the areas of hibernating myocardium. Subjects were 
followed for 6 months after the procedure (phase 2). Two subjects died during phase 1 
and none during phase 2. The remaining 31 subjects were 85% men, aged 57±6 years. 
In phase 1, there was no change in LVEF (from 25.2±6.2% to 27.1±6.6%; P=0.23), NT-
proBNP (from 3322±3411 to 3672±5165 pg/mL; P=0.75) or 6-minute walk distance 
(from 373±68 to 411±116 m; P=0.17). In contrast, in phase 2 there was an improvement 
in LVEF (from 27.1±6.6% to 34.9±10.9%; P=0.001), increase in 6-minute walk distance 
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(from 411±116 to 496±113 m; P=0.001), and a decrease in NT-proBNP (from 
3672±5165 to 1488±1847 pg/mL; P=0.04). The average number of injected CD34+ cells 
was 90.6±7.5×106. Higher doses of CD34+ cells and a more diffuse distribution of 
intramyocardial cell injections were associated with better clinical response. These 
findings suggest that intramyocardial CD34+ cell transplantation may be associated with 
improved left ventricular function, decreased NT-proBNP levels, and better exercise 
capacity in subjects with ischemic cardiomyopathy. 

 Proof of Concept Study of CLBS16 in Subjects with Coronary 
Microvascular Dysfunction 

Protocol CLBS16-P01 was a proof-of-concept study conducted with CLBS16.24, 25 The 
population studied is similar to the population in this protocol.  

Men and women 18 years of age and older without obstructive disease on coronary 
angiogram within 6 months prior to screening and no obstructive coronary artery 
disease as defined by lesion stenosis < 50% in any artery as visualized by diagnostic 
angiography were studied. Patients who had a history of effort-induced anginal 
symptoms and currently experience angina were eligible for the study. Patients with 
prior evidence of obstructive heart disease, history of coronary artery bypass graft 
(CABG) or percutaneous intervention (PCI) or diagnosis of specific cardiac disease 
such as severe valvular heart disease were excluded from the study. Patients 
experiencing a myocardial infarction within 90 days prior to consent or between consent 
and treatment with CLBS16 or with a LVEF < 40% were excluded. 

The main endpoint of the study was CFR at 6 months after administration of CLBS16. 
CFR results are shown in Figure 1. A statistically significant increase in CFR was 
observed. 
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Figure 1.  Coronary Flow Reserve in Subjects with CMD Prior to and 6-Months 

Following Treatment with CLBS16 

CCS angina class (Figure 2) and angina frequency (Figure 3) were also significantly 
improved and the Seattle Angina Questionnaire indicated significant improvements in all 
categories (Figure 4). 

 
Figure 2. CCS Angina Class in Subjects with CMD Prior to and 6-Months 

Following Treatment with CLBS16. 
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Figure 3. Angina Frequency in Subjects with CMD Prior to and 6-Months 

Following Treatment with CLBS16. 

 

 

Figure 4. Seattle Angina Questionnaire Assessment in Subjects with CMD Prior 
to and 6-Months Following Treatment with CLBS16. 
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 Description of Investigational Product 

The investigational product (IP) consists of 1 x 106 to 300 x 106 autologous CD34+ cells.  

Autologous CD34+ cells will be suspended in an isotonic solution with autologous 
serum and human serum albumin. Placebo will consist of the identical diluent solution 
without the cells (i.e., an isotonic solution with autologous serum and human serum 
albumin). 

 STUDY OBJECTIVES 

 Efficacy Objectives 

To evaluate the effect size and variability of CLBS16 in subjects with CMD and without 
obstructive coronary artery disease on angina frequency, exercise tolerance test (ETT), 
Canadian Cardiovascular Society (CCS) angina classification, and quality of life. 

 Safety Objectives 

To evaluate the safety of CLBS16 in subjects with CMD and without obstructive CAD. 

 STUDY DESIGN 

This is a phase 2 randomized, double-blind, and placebo-controlled clinical study to 
evaluate the efficacy and safety of CLBS16 in subjects with CMD and without 
obstructive coronary artery disease. The study will be conducted in the phases as 
outlined below: 

 Screening Phase 

Subjects who provide informed consent will be screened for eligibility within 60 days 
before beginning the study treatment phase. All subjects must have a diagnosis of CMD 
based on a coronary microvascular assessment as outlined in Section 6. Briefly, a 
diagnosis of CMD can be based on any of the following thresholds: coronary flow 
reserve (CFR) ≤2.5, coronary blood flow (CBF) response to acetylcholine ≤50%, 
myocardial perfusion reserve (MPR) or myocardial flow reserve (MFR) <2.0, or index of 
microvascular resistance (IMR) > 25. A coronary microvascular assessment prior to the 
study is allowed if it occurred within 180 days prior to the first screening visit. Any 
cardiovascular medical therapy must be at a stable dose for at least 30 days prior to the 
first screening visit and must be maintained at that dose throughout the duration of the 
study; cardiovascular therapy would generally include statins (unless not tolerated), 
angiotensin converting enzyme (ACE) inhibitors, angiotensin receptor blockers (ARB)s, 
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beta blockers, calcium channel blockers, and/or ranolazine (unless ineffective or not 
tolerated). Baseline angina and nitroglycerin diary, Health Related Quality of Life 
(HRQoL), and ETT will also be assessed. 

Approximately 105 eligible subjects will be randomized to receive CLBS16 or placebo in 
a 4:3 ratio. 

 G-CSF and Treatment Phase 

All research subjects will receive subcutaneous injections of G-CSF at a dose of 5 
µg/kg/day for 5 days to mobilize CD34+ cells into the peripheral blood. White blood cell 
counts in peripheral blood will be assessed on G-CSF Day 5 prior to administration of 
G-CSF, and if the white blood cell count exceeds 75,000 cells/µL, that day’s G-CSF will 
not be given.  

On G-CSF Day 5, just prior to apheresis, peripheral blood will be collected, which will be 
used for processing autologous serum, to be used in formulating the IP. Subjects will 
then undergo apheresis to collect CD34+ cells. CD34+ cells will be isolated using the 
CliniMACS System (Miltenyi Biotec).  

CD34+ cells (CLBS16) or placebo will be delivered via IC administration (Section 18.4). 
Non-heparin anticoagulant will be administered to achieve an active clotting time (ACT) 
of >200 seconds during the procedure. The catheter will be positioned in the midportion 
of the target artery. The catheter will be primed. The total product volume will be 
administered at a rate of 1.0 mL/min. 

 Observation Phase 

All efficacy assessments will be performed through 6 months after treatment to evaluate 
the potential bioactivity of CLBS16 or placebo in subjects with coronary microvascular 
dysfunction. Select efficacy assessments which may not require an in-person visit 
(angina frequency, nitroglycerin use, CCS angina class, SAQ, and SF-36) will also be 
collected at 12 months. 

At the discretion of the investigator, assessment of coronary microvascular function may 
be performed at 6 months after administration of CLBS16 or placebo. If this assessment 
is performed, it should be with the same methodology used for this assessment at 
baseline. 

The occurrence of AEs, SAEs, and MACE will be collected for all subjects from the time 
of signing consent through the 6-month follow-up period to evaluate the safety and 
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tolerability of CLBS16 or placebo. AEs will also be collected for subjects who undergo 
an assessment at 12 months. 

 Rationale for Duration of Subject Participation 

Subjects will be followed for up to 12 months after receiving treatment, extending the 
observation time from the previous phase 2 study, CLBS16-P01 (NCT03508609  

 Randomization and Blinding 

Subjects will be randomized to receive CLBS16 or placebo. A randomization schedule 
will be generated prior to the start of the study. All randomization information will be 
stored in a secured area, accessible only by authorized personnel. 

All study subjects and study site personnel will be blinded with regard to active versus 
placebo treatment assignments for the duration of the study.  

The investigational product blind shall not be broken during the observation period by 
the investigator unless in emergency cases. As this is a one-time intervention in which 
subjects in the CLBS16 treatment and placebo control arms will both undergo G-CSF 
cell mobilization, apheresis, and IC infusion, circumstances that might require 
unblinding are not foreseen. If the investigator feels that the treatment group 
assignment must be known due to serious and life-threatening issues, the investigator 
must contact the Sponsor’s primary medical monitor and if not available, the Sponsor’s 
study manager on how to proceed. The investigator must keep a deviation log stating 
the date and time of breaking the code, reason for breaking the code, IP administered, 
subject identification number and randomization code, person who requested and 
performed the unblinding, and site personnel who were unblinded. Additional follow-up 
to assess the ongoing status of the subject will be performed. A written explanation of 
the reasons for unblinding will be provided by the investigator. All deviation logs will be 
collected by the Sponsor at the end of the study.  

 Stopping Rules  

 Stopping for Individual Subjects 

Treatment of an individual subject should not be undertaken if any issue is identified 
which would create an unreasonable risk for administration of CLBS16. Treatment 
should also not be undertaken if any issue is identified which would create an 
unreasonable risk for any assessments required by the protocol. Any such decision may 
be made prior to initiation of the treatment procedure or at any point during a 
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microvascular testing or investigational product administration procedure. Investigators 
may abort the treatment procedure if any event(s) occurs that in their expert medial 
opinion represents an additive risk to the subject for continuation of the infusion.  

Once treated with investigational product, a subject should be followed for all safety and 
efficacy measures outlined in the protocol, to the extent possible. However, efficacy 
measures such as coronary microvascular assessment should not be undertaken if any 
issue is identified which would create an unreasonable risk for the subject. 

 Stopping of the Study 

The investigators and the medical monitor for this study will review adverse events on 
an ongoing basis and will communicate with each other if any evolving safety signal is 
perceived. Observation and collection of safety data for all subjects already treated 
should continue to the extent possible. 

An independent data monitoring committee (DMC) will play an active role in monitoring 
the study and full guidelines are delineated in the DMC charter. At any time, the DMC 
may make recommendations to the Sponsor as to whether or not the study should 
continue, be modified or discontinue.  

The frequency and timing of DMC meetings will be finalized by the DMC prior to or near 
the enrollment of the first subject, as described in the DMC charter. Ad hoc DMC meetings 
will be held if any of the following safety thresholds are observed in the peri-procedural / 
treatment period after the first 20 subjects: 
 

• >15% cumulative MACE 
• >5% cumulative incidence of death, or severe stroke 
• >10% myocardial infarction 

  

 STUDY ENDPOINTS 

 Efficacy Endpoints 

• Change from baseline in angina frequency at 3, 6, and 12 months captured 
by angina diary 

• Change from baseline in CCS angina class at 3, 6, and 12 months 
• Change from baseline in total exercise time and peak metabolic equivalent of 

task (MET) as measured by ETT using the modified Bruce protocol at 6-
months  
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• Change from baseline in HRQoL as measured by the Seattle Angina 
Questionnaire (SAQ) and Short Form-36 (SF-36) at 3, 6, and 12 months  

• Proportion of subjects with ETT-induced angina at 6 months 
• Proportion of subjects with ETT-induced ST-segment changes at 6 months 
• Change from baseline in nitroglycerin use at 3, 6, and 12 months 

 Safety Endpoints 

• AEs, including SAEs 
• Laboratory investigations 
• Physical examinations 
• Vital signs 
• MACE  
• Death 

 Exploratory Endpoints 

• Change from baseline in time to onset of angina and time to ST segment changes 
during ETT 

• Change from baseline in CFR at 6 months in a subset of subjects 
• Change from baseline in MPR or MFR at 6 months in a subset of subjects 
• Change from baseline in IMR at 6 months in a subset of subjects 
• Change from baseline in CBF at 6 months in a subset of subjects 

 STUDY POPULATION  

Men and women 18 years of age and older, with CCS class II, III, or IV and without 
obstructive disease on coronary angiogram within 6 months prior to or during screening 
will be studied. Subjects must also have a diagnosis of CMD. Allowable methods for 
assessing coronary microvascular function and associated thresholds are shown in 
Table 1. Subjects who have a history of effort-induced anginal symptoms and currently 
experience angina will be eligible for the study. Subjects with any prior history of 
coronary artery bypass graft (CABG), evidence of obstructive heart disease, 
percutaneous intervention (PCI) (within 6 months prior to consent) or diagnosis of 
specific cardiac disease such as severe valvular heart disease will be excluded from the 
study. Subjects experiencing a myocardial infarction within 90 days prior to consent or 
between consent and treatment with CLBS16 or with a left ventricular ejection fraction 
(LVEF) < 30% will be excluded. See below for a detailed description of the subject 
eligibility criteria. 
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Table 1. Allowable Methods for Assessing Coronary Microvascular Function and 
Associated Thresholds 

Method Threshold 

Coronary flow reserve by Doppler wire (d-CFR)20, 21, 32 ≤2.5 

Coronary flow reserve by thermodilution (t-CFR)33, 34 ≤2.5 

Change in coronary blood flow (CBF) to acetylcholine challenge11 ≤50% 

MPR or MFR by positron emission tomography (PET)9, 35-37 <2.0 

MPR or MFR by cardiac magnetic resonance imaging (cMRI)38-40 <2.0 

Index of Microcirculatory Resistance (IMR)33, 41, 42 >25 

 
 Inclusion Criteria 

Subjects who meet ALL of the following criteria are eligible for this study: 

1. Men or women age ≥18 
2. History of effort-induced anginal symptoms and currently experiencing angina at 

least 3 times per week, despite maximally tolerated doses of antianginal 
medications, statins, ACE inhibitors, angiotensin receptor blockers (ARBs) and 
other medications thought to positively impact subjects with CMD.  

3. Diagnosis of CMD based on the following physiological assessments: coronary flow 
reserve (CFR) ≤2.5, coronary blood flow (CBF) response to acetylcholine ≤50%, 
myocardial perfusion reserve (MPR) or myocardial flow reserve (MFR) <2.0, or 
index of microvascular resistance > 25. Physiologic assessments within 180 days 
prior to or during the screening period are accepted. 

4. † 
5. CCS class II, III, or IV chronic refractory angina as evaluated by the site 
6. No obstructive disease on coronary angiogram within 6 months prior to or during 

screening. The following is allowed: a coronary artery stenosis less than 40% in the 
left main coronary artery, or a stenosis less than 50% in any other epicardial 
coronary artery. 

7. If subject is of childbearing potential, the subject must have a negative pregnancy 
test at screening and prior to mobilization and G-CSF treatment, and prior to 

 
† Inclusion #4 was eliminated with V7 of the protocol 
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receiving treatment. The subject agrees to employ adequate birth control measures 
for the duration of the study. Acceptable methods of birth control are: oral 
contraceptive tablets, hormonal implant device, hormonal patch, intrauterine device, 
diaphragm and contraceptive cream or foam, condom with spermicide, partner 
vasectomy, or abstinence. 

8. Subject is willing and able to comply with the requirements of the protocol 
9. Any cardiovascular medical therapy must be at a stable dose for at least 30 days 

prior to the first screening visit and must be maintained at that dose throughout the 
duration of the study; cardiovascular therapy would generally include statins (unless 
not tolerated) ACE inhibitors, ARBs, beta blockers, calcium channel blockers, 
and/or ranolazine (unless ineffective or not tolerated). 

10. Able to provide signed informed consent 

 Exclusion Criteria 

1. Myocardial infarction within 90 days prior to consent or between consent and 
treatment with CLBS16 

2. Evidence of obstructive heart disease on screening angiogram or within 6 months 
prior to consent, including prior CABG at any time or history of PCI within 6 months 
prior to consent  

3. Planned PCI or CABG  
4. Diagnosis of other specific cardiac disease including: 

a. aortic valve area < 1.0,  
b. 3+ mitral regurgitation 
c. 3+ aortic insufficiency 
d. hypertrophic cardiomyopathy 
e. suspected or diagnosed Prinzmetal angina, or if acetylcholine provocation has 

been performed, significant coronary spasm as defined by more than 70% 
reduction in vessel diameter in any vessel in response to acetylcholine 

f. severe myocardial bridging per investigator’s discretion 
g. any anomalous coronary anatomy which could contribute to the subject’s angina 

per investigator’s discretion 
5. LVEF < 30% 
6. Glomerular filtration rate <30 mL/min/1.73m2 (MDRD) 
7. Subject currently uses coumadin, dabigatran, apixaban, rivaroxaban, or edoxaban 

or plans to use one of these agents during the time frame of the trial 
8. Subject has serious hypersensitivity or a history of adverse reaction to G-CSF or 

apheresis 
9. Subject has a known allergy to mouse proteins 
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10. Subject tests positive for human immunodeficiency virus (HIV), hepatitis B or 
hepatitis C 

11. Subject with chronic inflammatory disease or autoimmune disease that has had an 
acute exacerbation of disease within the last 6 months, or subjects that are on 
immunosuppressive therapy or in a chronic immunosuppressive state 

12. Recent history of abuse or current abuser of alcohol or recreational drugs 
13. Subject is pregnant or lactating at the time of signing the consent  
14. Malignant neoplasm (other than adequately treated non-melanoma skin cancer or 

in situ cervical carcinoma) within 5 years prior to screening 
15. Subject has participated in another clinical study within 90 days prior to signing the 

informed consent or is scheduled to participate in another clinical study during the 
course of the study. Observational studies in which the subject did not receive 
treatment or did not undergo procedures which may compromise this study’s data 
integrity may be allowable following Sponsor approval. 

16. History of sickle cell disease 
17. Previous treatment with a CD34+ cell-based therapy. 
18. Any other condition which, in the opinion of the investigator, may preclude the 

subject from safe participation in the study or compromise data integrity 
 

 INVESTIGATIONAL PRODUCT 
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 Mobilization of CD34+ cells from bone marrow with G-CSF 

 
 

 
 
 

 
 

 

 
 

 Apheresis Procedure for Harvesting CD34+ Cells from Peripheral Blood 

 

 

 

 
 

 Description of Treatment 
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This dose level was used in study CLBS16-P01 and was successful in providing a 
favorable efficacy outcome with no cell-related adverse events.24, 25 Further support 
comes from three previous clinical studies which demonstrated efficacy and safety from 
intracoronary administration of CD34+ cells. The first is a study by Leziac, et al. in which 
it was demonstrated that treatment with CD34+ cells led to improved myocardial 
perfusion in subjects with nonischemic dilated cardiomyopathy.44 In that study, the 
maximum dose that could be manufactured was administered, with a range between 54 
x 106 cells and 284 x 106 cells. All doses were well tolerated. In a second study, Wang, 
et al. examined CD34+ cell therapy in subjects with intractable angina.45 In their study, 
the mean number of CD34+ cells infused was also limited by the number of cells 
available from the manufacturing procedure and averaged 56 ± 23 x 106 cells per 
subject. In the Wang study, significant improvements were observed in frequency of 
angina episodes, nitroglycerin use, and other measures. All treatments were well 
tolerated. The third reference study for cell dose was the study by Vrtovec, et al., in 
which effects of CD34+ cells were examined in subjects with nonischemic dilated 
cardiomyopathy.30 In that study, the number of cells infused was also limited by the 
number of cells available from the manufacturing procedure and averaged 113 ± 26 x 
106 cells per subject. Significant improvements were seen in left ventricular ejection 
fraction, 6-minute walk test, and other measures out to 5 years after treatment. All 
treatments were well tolerated. 

With coronary infusions, there are two approaches that have been used, one approach 
being to use a balloon-based stop-flow technique and the other to administer the 
infusion without stopping the blood flow. A study performed by Musialek and colleagues 
compared these methods with intracoronary administration and found that 
administration without stopping the flow to be comparable in terms of delivery of cells 
into myocardial tissue, but was better tolerated.46 Thus, for this study, IC infusion 
without stopping blood flow (i.e. without inflating balloon) was chosen.  

 Investigational Product Accountability 

The investigator will ensure that the investigational product (IP) is stored as instructed in 
the investigational product manual and that the storage area is secured, with access 
limited to authorized study personnel. The investigator will maintain records that the IP 
was received, including the date received, IP lot number, date of manufacture or 
expiration date, amount received, and disposition. Records will be maintained that 
include the subject’s initials and subject identification code (SIC), dispensation date, and 
amount dispensed. All remaining partially used and/or unused IP will be destroyed in 
accordance with applicable laws and study site procedures or, if requested, returned to 



CLBS16 Page 39 of 84 
Clinical Study Protocol Number: CLBS16-P02 3 December 2021 

This document and its contents are the property of Caladrius Biosciences, Inc. and are confidential.  
UNAUTHORIZED COPYING OR USE IS PROHIBITED. 

the Sponsor or Sponsor’s representative. If IP is to be destroyed, the investigator will 
provide documentation in accordance with Sponsor’s specifications. 

 Packaging, Labeling, and Storage 

 
A label will include subject identifiers, product 

expiration date and time, clinical site designator, product volume, product identifier, 
temperature requirements, contact information, processing site information, and 
applicable cautions and warnings. The cell product is sealed in a biohazard bag and 
placed in a secure transportation box (temperature maintained at 2-10 °C) to be 
delivered to the cardiac catheterization facility, typically the day after completion of 
manufacturing of the CLBS16 product. Additional details can be found in the 
investigational product manual. 

Within 4 hours prior to injection, the site will open the shipping container containing 
CLBS16 and record time of unpacking. The temperature reading from the temperature 
recording device will be recorded. If the temperature reading is outside of the 2-10º C 
range, site personnel must contact Caladrius to determine whether the investigational 
product can be administered and temperature deviation information must be 
documented. CLBS16 or placebo can remain at ambient temperature for up to 4 hours 
prior to administration; however, if there will be a delay of more than 4 hours before 
administration of the IP, please contact the Sponsor for storage and administration 
instructions. 

 Administration 

Upon notification from the cell processing facility that the CLBS16 or placebo product 
has been released for infusion (by email), the subject will undergo cardiac 
catheterization.  

The CLBS16 or placebo infusion procedures are outlined in Section 18.4; detailed 
procedures are provided in the investigational product manual. The catheterization 
laboratory report (with event log) for the infusion procedure should be provided to 
Caladrius medical monitor within 24 hours (see PERSONNEL AND FACILITIES). 

The subject will receive standard post cardiac procedure care including repeated 
examinations of vascular access site for hematomas or local access related 
complications or retroperitoneal bleed, and monitoring for complications, including, for 
example, arrhythmia, ischemia and bleeding from the catheter insertion site.  
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 Completion of IP product release testing 

Prior to the manufacturer’s authorization of the IP for administration, preliminary release 
testing will have been completed. However, due to the short shelf-life of the IP and the 
extended time required to complete final safety testing, final testing results will not be 
available until after IP administration has completed. If final safety results are negative, 
the PI and site will not be notified. If positive results are obtained after IP administration, 
the PI will be notified immediately. Additionally, regulatory authorities and IRB will be 
notified if applicable. Local infectious disease specialists could be consulted, and anti-
microbial therapy will be considered for the subject as deemed appropriate by the 
Investigator.  

 Procedure for unblinding 

Unblinding is generally not necessary during the observation period, even in the event 
of an adverse event, unless knowledge of the treatment code would influence treatment 
decisions. If knowledge of the treatment code is thought to influence treatment decision, 
unblinding can be achieved through the same system used for patient randomization 
(see study manual). 

 STUDY VISIT ASSESSMENTS 

Additional details on study procedures can be found in Section 1, Schedule of 
Assessments, Section 10, Assessments of Efficacy, and in Section 18, Supplements. 

 Screening Visits (Day -60 to -7) 

There will be two or more screening visits, which should be at least 14 days apart in 
order to be able to collect two weeks’ worth of angina/nitroglycerin diary data. The final 
Screening Visit may be combined with G-CSF Day 1 visit. 

At the first screening visit, perform the following:  

• Administer informed consent 
• Review inclusion and exclusion criteria to determine study eligibility 
• Collect medical history including demographics (i.e. sex, date of birth, race, and 

ethnicity) 
• Collect information on concomitant medications (including non-drug therapies) 
• Assess for adverse events 
• Perform physical examination 
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• Assess CCS angina classification 
• Administer the SF-36 Questionnaire 
• Administer Seattle Angina Questionnaire 
• Collect vital signs 
• Collect blood for hematology and clinical chemistry 
• Collect blood for lipid panel 
• Collect blood for coagulation factors 
• Collect urine for urinalysis 
• Collect blood for serology (HIV, hepatitis b, and hepatitis c). Serology testing 

must occur within 29 days of apheresis. 
• Perform urine pregnancy test on female subjects of childbearing potential 
• Perform 12-lead ECG 
• Perform ETT 
• Dispense and provide instructions for angina and nitroglycerin use diary 

At the second screening visit, perform the following: 

• Perform coronary microvascular assessment if not available from an assessment 
performed within 180 days prior to the first screening visit; may be performed on 
a different day if needed 

• Angiogram to exclude obstructive disease can also be performed, if not available 
within 6 months prior to the first screening visit 

• Collect angina and nitroglycerin use diary 
• Assess for adverse events 
• Collect information on concomitant medications (including non-drug therapies) 
• Review inclusion and exclusion criteria to confirm study eligibility 
• Randomize the subject 
• If appropriate, dispense antiplatelet medication(s) for subject to begin taking 

before first administration of G-CSF 

 G-CSF Visits (Days -6, -5, -4, -3, and -2) 

The following will be performed or assessed at each of the G-CSF administration visit 
days unless noted: 

• Collect information on concomitant medications (including non-drug therapies) 
• Assess for adverse events 
• Perform vital signs 
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• Perform urine pregnancy test on female subjects of childbearing potential (only 
on G-CSF Day 1) 

• Perform 12-lead ECG (only on G-CSF Day 1) 
• Collect blood for hematology (local lab; Day 5 only) 
• Administer G-CSF 
• On G-CSF Day 5, a blood sample may be collected for assessment of CD34+ 

cells in peripheral blood 
• On G-CSF Day 5, just prior to apheresis, collect peripheral blood for processing 

autologous serum 
• Perform apheresis (only on G-CSF Day 5) 

 Treatment Visit (Day 0) 

 Pre-infusion of IP (any time during the day prior to infusion) 

• Collect information on concomitant medications (including non-drug therapies) 
• Assess for adverse events 
• Perform targeted physical exam 
• Collect blood for hematology and clinical chemistry 
• Collect blood for troponin (local laboratory) 
• Perform urine pregnancy test on female subjects of childbearing potential 
• Perform vital signs 
• Perform 12-lead ECG 
• Confirm eligibility criteria prior to IP infusion  

 IP infusion  

• Perform vital signs just prior to infusion (blood pressure and heart rate only) 
• Perform infusion of IP (see Section 18.4 and investigational product manual) 
• Assess for adverse events 

 Post-infusion of IP (Time 2, 4, and 6 hours)  

The following will be performed or assessed 2 (±15 min), 4 (±30 min), and 6 (±120 min) 
hours post IP infusion: 

• Perform vital signs (blood pressure and heart rate only) 
• Perform 12-lead ECG (only at the 2- and 6-hour time points) 
• Collect blood for troponin at the 4-hour time point (local laboratory) 
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• Assess for adverse events 
• The 6-hour time point is optional for subjects who will be discharged prior to the 

6-hour time point. An ECG is required before discharge and may be performed at 
the 4-hour time point. 

• If the IP infusion occurred late in the day whereby the 4- and 6- hour time point 
assessments would not be possible in the catheterization outpatient recovery 
unit, the subject may be kept overnight in the hospital to complete these 
assessments. Note: If the subject has any evidence of an adverse event (during 
or post-procedure) which is considered when deciding to hospitalize the patient 
overnight, this should be captured and reported as an SAE 

 Day 1 visit 

• Collect information on concomitant medications (including non-drug therapies) 
• Perform vital signs (blood pressure and heart rate only) 
• Perform 12-lead ECG 
• Collect blood for hematology and clinical chemistry 
• Collect blood for troponin (local laboratory) 
• Collect blood for coagulation factors 
• Assess for adverse events 

 Day 8 visit (Phone call) 

The subject will receive a phone call from the investigative site to collect information on 
adverse events and concomitant medications including non-drug therapies.  

• Collect information on concomitant medications (including non-drug therapies) 
• Assess for adverse events 

 Day 30 visit 

• Collect information on concomitant medications (including non-drug therapies) 
• Collect blood for hematology and clinical chemistry 
• Assess for adverse events 
• Provide instructions and dispense angina and nitroglycerin diary 

 Day 90 visit 

• Administer SF-36 Questionnaire 
• Administer Seattle Angina Questionnaire 
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• Assess CCS angina classification 
• Collect angina and nitroglycerin use diary 
• Provide instructions and dispense angina and nitroglycerin diary 
• Collect information on concomitant medications (including non-drug therapies) 
• Assess for adverse events 
• Perform 12-lead ECG 
• Perform vital signs 
• Perform targeted physical exam 
• Perform pregnancy test on females of childbearing potential 

 Day 180 visit 

Note that the day 180 procedures may be performed across more than one visit day, 
within a span of 7 days. 

• Administer SF-36 Questionnaire 
• Administer Seattle Angina Questionnaire 
• Assess CCS angina classification 
• Collect angina and nitroglycerin use diary 
• Collect information on concomitant medications (including non-drug therapies) 
• Assess for adverse events 
• Perform 12-lead ECG 
• Perform vital signs 
• Collect blood for hematology and clinical chemistry 
• Collect blood for lipid panel 
• Collect blood for coagulation factors 
• Perform targeted physical exam 
• Perform ETT 
• Perform optional coronary microvascular assessment per discretion of the 

investigator (see Coronary Microvascular Assessment Manual) 
• Perform pregnancy test on females of childbearing potential 

 Day 365 visit (phone call) 

The Day 365 procedures will be performed by telephone, email, and mail and may 
occur over several days or weeks. The following procedures will be performed: 

• Administer SF-36 Questionnaire 
• Administer Seattle Angina Questionnaire 
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• Assess CCS angina classification 
• Collect angina and nitroglycerin use diary 
• Collect information on concomitant medications (including non-drug therapies) 
• Assess for cardiac-related adverse events 

 Early Termination Visit 

In the event of early termination prior to Day 180, perform the assessments for the Day 
180 visit, if possible, with the following exceptions: 

• Labs do not need to be collected again if they have been collected in the past 30 
days 

• Treadmill testing does not need to be performed if it was performed within the 
past 60 days 

• Coronary microvascular assessment, if elected, should not be performed if it was 
performed within the past 90 days 

In the event of early termination after Day 180, perform the assessments for the Day 
365 visit, if possible. 

 SUBJECT MANAGEMENT 

 Informed Consent and Enrollment 

Subjects will be enrolled when they have provided informed consent (i.e., signs and 
dates the informed consent form to participate in the study), met all inclusion and none 
of the exclusion criteria, and completed the screening phase. 

 Subject Identification Code (SIC) 

The following series of numbers will comprise the SIC: 3-digit number study site number 
(e.g., 002) to be provided by the Sponsor, and 3-digit subject number (e.g., 003) 
reflecting the order of enrollment (i.e., signing the informed consent form). For example, 
the third subject who signed an informed consent form at study site 002 will be identified 
as Subject 002-003. All study documents (e.g., clinical documentation, sample 
containers, drug accountability logs, etc.) will be identified with the SIC. 

 Screening  

Subjects must provide informed consent and meet all inclusion/exclusion criteria and 
have screening procedures performed within the screening window (-60 to -7 days). 
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Subjects who have failed the screening process will be recorded as a screen failure. 
The study site is responsible for maintaining a screening/enrollment log that includes all 
subjects evaluated for inclusion in the study. The log also will serve to document the 
reason for screening failure. All screening data will be collected and reported, 
regardless of screening outcome. 

Re-screening of subjects is allowed, at the discretion of the investigator with prior 
approval from the study Sponsor, unless there are clinical implications that impact the 
ability of subject to meet selection criteria change. 

 Randomization 

Subjects will be randomized according to a randomization scheme generated before 
initiation of the study. Details of randomization procedures will be provided in the study 
manual. 

 Study Visits  

Details on the procedures to be performed at each study visit, including screening, can 
be found in Section 1. Detail of procedures performed at each study visit can be found 
in Section 8. 

 Recording of Medications and Non-Drug Therapies  

Beginning from the time of consent, all medications actively being taken (i.e., not 
including “as needed” or PRN medications that are not actually taken during study 
participation) and non-drug therapies received and all concomitant medications taken or 
administered during the study will be documented in the subject’s study records.  

 Procedures for Monitoring Subject Compliance 

All study procedures are to be performed by the investigator or under his/her 
designation to a co-investigator or study team member, and thus, no separate 
procedures will be used to monitor subject compliance. 

 Subject Completion/Discontinuation 

A subject is considered to have completed the study when he/she ceases active 
participation in the study because the subject has, or is presumed to have, followed the 
protocol.  
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As the IP is administered once on the treatment day, subject will be considered as 
discontinued from the study only if the subject is unable to cooperate with study visits 
and study measurements. A subject will be withdrawn from the study for any of the 
following reasons: 

• lost to follow-up 

• withdraw of consent  

• death 

Subjects may withdraw from the study at any time and for any reason. The reason for 
discontinuation will be recorded, and data collected up to the time of discontinuation will 
be used in the analysis and included in the clinical study report.  

For any subject discontinuation or withdrawal, an attempt will be made to obtain follow-
up data, per protocol, through the intended completion of the study, if possible. 

 ASSESSMENTS OF EFFICACY 

Note that the efficacy assessments during subject visits should generally be conducted 
in the order listed here, i.e. questionnaires and collection of information from the subject 
should be done at the beginning, physical exams and labs should be next, and ETT and 
coronary microvascular assessment should be conducted last. 

 Coronary Microvascular Assessment 

An assessment of microvascular function is core to the diagnosis of CMD. Several 
invasive and non-invasive methods have been validated for diagnosis of CMD and are 
in current use.33, 47-59 These methods include invasive CFR assessed by Doppler wire or 
thermodilution, invasive assessment of IMR, invasive assessment of CBF, and non-
invasive assessment of MPR or MFR by PET or MRI as outlined in Table 1. 

Further discussion of the allowable coronary microvascular assessment procedures are 
found in the Coronary Microvascular Assessment Manual. 

 Angina and Nitroglycerin Diary 

Subjects will be provided with a diary in which to make daily observations about their 
angina and nitroglycerin use during the 2-week period prior to selected visits. Subjects 
should complete the full 14 days of observation prior to selected visits. The diary can be 
found in Section 18.1.  
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 Exercise Tolerance Test 

Exercise tolerance will be assessed on a treadmill using the modified Bruce protocol.63 
Subjects should be on a stable medical regime for at least 30 days prior to the baseline 
ETT and not change their medications throughout the course of the study. Each 
subsequent test should be scheduled within 1.5 hours of the previous test. Briefly, 
exercise is performed on a treadmill. The ECG are placed on the chest wall. The 
treadmill is started at 2.7 km/hr (1.7 mph) and at a gradient (or incline) of 0%. At three-
minute intervals the incline of the treadmill and speed increase as shown in Table 3. 
The test is generally stopped when the subject is unable to continue due to discomfort 
or fatigue, but other reasons are detailed in the ETT manual. The primary metrics for the 
test are the amount of time in seconds for which the subject is able to continue with the 
test and the peak METs at the time the subject stops exercising. An ETT core laboratory 
will provide central reading of ETTs, including the time to ST segment depression or 
elevation from EKG tracings. 

Table 3. Stages and gradients for the Modified Bruce Protocol ETT. 

Stage Minutes Speed (km/hr)  Speed (mph)  Gradient 

0 3 2.7 1.7 0 

0.5 3 2.7 1.7 5 

1 3 2.7 1.7 10 

2 3 4.0 2.5 12 

3 3 5.4 3.4 14 

4 3 6.7 4.2 16 

5 3 8.0 5.0 18 

 
 ASSESSMENT OF SAFETY 

 Medical, Medication, and Non-Drug Therapy History 

At screening, the subject’s medical history will be described for the following body 
systems including significant past surgeries and start and end dates, if known: eyes, 
ears, nose, and throat; respiratory; cardiovascular; gastrointestinal; musculoskeletal; 
neurological; endocrine; hematopoietic/lymphatic; dermatological; and genitourinary. 

Angina onset date must be recorded in each subject’s medical history at Screening. 
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All medications actively being taken (i.e., not including “as needed” or PRN medications 
that are not actually taken during study participation) and non-drug therapies received 
from the signing of informed consent until completion/termination will be recorded as 
concomitant medications and non-drug therapies. 

Concomitant medications in general are allowed broadly except in cases where they 
might represent a hazard for the subject or be indicative of an underlying condition that 
would put the subject at risk.  

Heparin should not be used during or within 24 hours prior to administration of the 
investigational product as it has been found to interfere with homing and migration of 
CD34+ cells.64 

 Physical Examinations 

At screening and subsequent study visits, a physical examination will be performed. A 
complete physical exam assessment includes the following categories: head, eye, ear, 
nose, throat; respiratory; cardiovascular; gastrointestinal; genitourinary; 
musculoskeletal; neurological; endocrine/metabolic; blood/lymphatic; dermatologic; 
psychiatric; allergy.  

Targeted physical examinations will be symptom-directed. The physical examinations 
should be performed by the same investigator each time, whenever possible. If an 
abnormal condition is detected at screening, the condition will be described on the 
medical history form. At subsequent study visits, if a new abnormal or worsened 
abnormal pre-existing condition is detected, the condition will be described on the AE 
form. 

 Clinical Laboratory Parameters 

 Hematology 

The hematology panel will consist of complete blood count (hemoglobin, hematocrit, 
erythrocytes [i.e., red blood cell count], and leukocytes [i.e., white blood cell count]) with 
differential (i.e., basophils, eosinophils, lymphocytes, monocytes, neutrophils), and 
platelet counts. A hematology assessment will be performed locally on G-CSF Day 5. 
Hematology can be evaluated in either the fed or fasted state. 
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 Coagulation 

Coagulation parameters will include prothrombin time (PT; sec) activated partial 
thromboplastin time (APTT; sec), and international normalized ratio (INR).  

 Clinical Chemistry 

The clinical chemistry panel will consist of creatinine, estimated glomerular filtration rate 
(e-GFR), creatine kinase (CK), electrolytes (sodium, potassium, chloride, and calcium), 
bicarbonate, total protein (T-pro), albumin, alanine aminotransferase (ALT), total 
bilirubin (T-bil), alkaline phosphatase (ALP), aspartate aminotransferase (AST), blood 
urea nitrogen (BUN), lactate dehydrogenase (LDH), and glucose. Clinical chemistry 
may be evaluated in the fasted or non-fasted state.  

 Lipid Panel 

The lipid panel will consist of total cholesterol (T-cho), high-density lipoprotein (HDL), 
low-density lipoprotein (LDL), and triglyceride (TG). It may be evaluated in the fasted or 
non-fasted state. 

 Troponin 

Troponin assessments should be made by local laboratory using the institution’s 
preferred assay method for a cardiac-specific troponin. The same assay method should 
be used at each time point. Clinically significant increases in troponin from pre-infusion 
values must be reported as an adverse event. 

 Urinalysis 

The urinalysis panel will be assessed by a urine test strip at the site and will evaluate 
leukocytes, nitrite, urobilinogen, protein, pH, blood, specific gravity, ketones, bilirubin, 
and glucose. 

 Pregnancy Testing 

Urine pregnancy testing for human chorionic gonadotrophin (hCG) will be performed on 
females of childbearing potential. 
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 Serology 

The following tests will be performed at screening: HIV, hepatitis B and hepatitis C. If 
the screening serology sample is drawn more than 29 days prior to apheresis, a repeat 
serology sample must be drawn so that the date of collection is within 29 days of the 
apheresis date. 

 Vital Signs 

Vital signs will include body temperature (°C), respiratory rate (breaths/min), pulse rate 
(beats/min), systolic and diastolic blood pressure (mm Hg), height (cm, only at the 
screening visit) and weight (kg) as indicated for each visit. Blood pressures should be 
measured after 5 minutes of rest. A full set of vital signs will be measured at screening 
and during the G-CSF administration visits. On Day 0 (Treatment), before administration 
of IP, a full set of vitals (including weight) will be collected. At the start of IP 
administration and at post IP administration timepoints, only blood pressure and pulse 
rate will be collected. At Day 1, only blood pressure and pulse rate will be collected. At 
Days 90 and 180 (or at study completion/termination), a full set of vitals will be 
collected. Additionally, blood pressure and pulse rate will be monitored at the following 
timepoints (these will not be made part of the clinical database): 

• Before, during and after apheresis 
• Regularly during cardiac catheterization  

Vital sign values are to be recorded. For each vital sign value, the investigator will 
determine whether the value is considered an AE (see definition in Section 11.1). If 
assessed as an AE, the medical diagnosis (preferably), symptom, or sign will be 
recorded on the AE form. Additional tests and other evaluations required to establish 
the significance or etiology of an abnormal result or to monitor the course of an AE 
should be obtained when clinically indicated. Any abnormal value that persists should 
be followed at the discretion of the investigator. 

 Assessment of Major Adverse Cardiac Events 

An independent clinical event classification committee will adjudicate whether AEs 
during the conduct of the study are deemed MACE. In this study, MACE will be defined 
as all death, cardiovascular hospitalization, non-fatal myocardial infarction, and stroke.  
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 Adverse Events 

All AEs will be recorded from signing the informed consent until study completion or 
discontinuation. An AE is defined as any untoward medical occurrence in a subject, 
regardless of a causal relationship with study participation or treatment. An AE can 
therefore be any unfavorable and unintended sign (including a clinically significant 
abnormal laboratory finding), symptom, or disease that occurs during the study, having 
been absent at baseline, or – if present at baseline – appears to worsen. An AE 
includes any event, regardless of the presumed causality between the event and the 
study or IP. 

Note that although angina is a study entry criterion and a study endpoint, a worsening of 
angina (beyond what a subject considers to be typical/familiar) should be considered an 
adverse event. It is well-recognized that angina is a common symptom of CMD, and that 
angina can commonly occur during a cardiac catheterization. Any chest pain that 
exceeds a 3-point increase on a 10-point pain scale during and up to 30 minutes 
following a coronary intervention should be captured and reported as an adverse event. 
This applies to IP infusion and coronary microvascular assessments (invasive CFR 
assessed by Doppler wire or thermodilution, invasive assessment of IMR, invasive 
assessment of CBF, and non-invasive assessment of MPR or MFR by PET or MRI). 

Any subject experiencing an AE will be examined by a physician as soon as possible. 
The physician in attendance will do whatever is medically necessary for the safety and 
well-being of the subject. The subject will remain under observation as long as 
medically indicated in the opinion of the investigator. Non-serious AEs will be followed 
until the end of subject participation in the study.  

 Serious Adverse Event  

An adverse event is considered serious if, in the view of either the investigator or the 
Sponsor, it results in any of the following outcomes: 

• Outcome is fatal/results in death 
• Is life-threatening (at the time of the event) 
• Requires hospitalization or results in prolongation of an existing hospitalization 
• Results in persistent or significant disability/incapacity 
• Results in congenital anomaly/birth defect 
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• Is a medically important event – that may not be immediately life-threatening or 
require hospitalization but may jeopardize the subject or may require medical or 
surgical intervention to prevent one of the other outcomes listed in the definitions 
above (e.g., infection, allergic reaction, etc.) 

Each Serious Adverse Event (SAE) will be followed until resolution, medically stabilized, 
or 30 days after end of study visit, whichever comes first. All SAEs are to be reported to 
the Sponsor’s designated Pharmacovigilance group (see Section 11.6.6) within 24 
hours of becoming aware of the event.  

 Non-Serious Adverse Event 

A non-serious AE is an AE that does not meet the criteria of a SAE. 

 Adverse Events of Special Interest 

The following adverse events of special interest (AESI) will be collected and tracked in 
this study: 

• Infusions prematurely stopped or paused due to an adverse event  
• Infusion-related reactions resulting in discontinuation of infusion or requiring 

medical treatment 
• Any increase in chest pain more than 3-points on a 10-point pain scale during 

and up to 30 minutes after the infusion procedure 
• Heart rate less than 50 bpm during and up to 30 minutes after the infusion 

procedure 
• Systolic blood pressure less than 80 mmHg during and up to 30 minutes after the 

infusion procedure 
• Occurrence of any clinically significant conduction changes on ECG per the 

investigator during the infusion procedure or during post-procedure monitoring 

 Severity 

The investigator will assess the severity of each AE using his/her clinical expertise and 
judgment based on the most appropriate CTCAE description. Grade refers to the 
severity of the AE. The CTCAE displays Grades 1 through 5 with unique clinical 
descriptions of severity for each AE based on this general guideline:  

• Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic 
observations only; intervention not indicated  
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• Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting 
age appropriate instrumental ADL 

• Grade 3 Severe or medically significant but not immediately life-threatening; 
hospitalization or prolongation of hospitalization indicated; disabling; limiting self 
care ADL 

• Grade 4 Life-threatening consequences; urgent intervention indicated 

• Grade 5 Death related to AE 

 Causality 

Causality is a determination of whether there is a reasonable possibility that the IP or a 
study procedure is etiologically related to/associated with the AE. Causality to G-CSF, 
the apheresis procedure, the IP, and the IP administration procedure will be assessed. 
Causality assessment includes, e.g., assessment of temporal relationships, 
dechallenge/rechallenge information, association (or lack of association) with underlying 
disease, presence (or absence) of a more likely cause, and physiological plausibility. 
For each AE, the investigator will assess the causal relationship between the IP and the 
AE using his/her clinical expertise and judgement according to the following most 
appropriate algorithm for the circumstances of the AE:‡ 

• Not related (both circumstances must be met) 
- Is due to underlying or concurrent illness, complications, concurrent treatments, 

or effects of concurrent drugs 
- Is not related to the IP or a study procedure (i.e., does not follow a reasonable 

temporal relationship to the administration of IP or has a much more likely 
alternative etiology).  

- No rationale exists for relatedness  
• Unlikely related (either 1 or both circumstances are met) 

- Has little or no temporal relationship to the IP or a study procedure 
- A more likely alternative etiology exists 
- Some (perhaps weak) rationale exits for a relatedness 

• Possibly related (both circumstances must be met) 
- Follows a reasonable temporal relationship to the administration of IP or a study 

procedure 

 
‡ From CTC-AE version 5.0 
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- An alternative etiology is equally or less likely compared to the potential 
relationship to the IP or a study procedure 

• Probably related (both circumstances must be met) 
- Follows a strong temporal relationship to the administration of IP or a study 

procedure 
- Another etiology is unlikely or significantly less likely 

• Definitely related 
- The evidence provides convincing proof of a relationship to the IP or a study 

procedure 

 Reporting for Adverse Events  

All AEs will be recorded from signing the informed consent until study completion or 
discontinuation. AEs that occur prior to G-CSF treatment will be considered non-
treatment emergent AEs. AEs that occur during or after G-CSF treatment will be 
considered treatment emergent AEs (TEAEs). Treatment emergent AEs will be 
analyzed separately. All AEs will be described using the sign, symptom, or medical 
diagnosis on the AE form in standard medical terminology in order to avoid the use of 
vague, ambiguous, or colloquial expressions. Each AE will be defined as a SAE or non-
serious AE according to the definitions in Section 11.6.1 and Section 11.6.2, 
respectively. The investigator will evaluate the severity of each AE and the causal 
relationship of the event to G-CSF, the apheresis procedure, the IP, and the IP 
administration procedure (see Section 11.6.4 and Section 11.6.5, respectively). The 
outcome and action taken also will be recorded on the AE form. Non-serious AEs will be 
followed until the end of subject participation in the study. SAEs will be followed until 
medically stabilized or 30 days after termination visit, whichever occurs first. 

ALL SAEs AND AESIs ARE TO BE REPORTED ON THE SERIOUS ADVERSE EVENT 
REPORT FORM AND FAXED TO THE SPONSOR WITHIN 24 HOURS OF BECOMING 

AWARE OF THE EVENT: 

 
 

 

 

The investigator shall comply with applicable local regulations for SAE reporting and 
also the United States (US) Code of Federal Regulations Title 21 Section 312 [21CFR 
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312] and any applicable guidance from the US Food and Drug Administration (FDA) for 
reporting any SAEs.  

 Preexisting Diseases 

Preexisting diseases that are present before entry into the study (as described in the 
medical history) will not be recorded as AEs but will be documented in the subject initial 
history. Preexisting diseases that manifest with the same severity, frequency, or 
duration after IP exposure also will not be recorded as AEs but will be documented in 
the subject initial history. However, when there is an increase in the severity or duration 
of a preexisting disease, the event must be described as an AE, and recorded on the 
form. 

 Assessment of Adverse Events 

Each AE will be described on the AE form using the medical diagnosis (preferred), 
symptom, or sign, in standard medical terminology in order to avoid the use of vague, 
ambiguous, or colloquial expressions. Each AE will be evaluated by the investigator for: 

• Seriousness as defined in Section 11.6.1 and Section 11.6.2 
• Severity as defined in Section 11.6.4 
• Causal relationship to IP exposure or study-related procedure as defined in 

Section 11.6.5 

For each AE, the outcome (i.e., recovering/resolving, recovered/resolved, 
recovered/resolved with sequelae, not recovered/not resolved, fatal) and action taken 
will also be recorded on the AE form. Recovering/resolving AEs will be followed until 
resolution, medically stabilized, or 30 days after the subject’s termination visit, 
whichever comes first. 

 DATA MONITORING COMMITTEE 

An independent DMC, consisting of at least 3 independent representatives, including a 
chairperson, at least one cardiologist, and a biostatistician, will monitor the safety of 
study participants. The DMC charter includes the details for the DMC responsibilities, 
qualifications, and key processes. The DMC responsibilities will include (but are not 
limited to) the following:  

• Review and contribute to the development and/or finalization of the DMC charter 
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• Review the protocol, plans for data safety and monitoring, and any other relevant 
study documents 

• During trial conduct, review reports that present interim safety data and make 
recommendations pertinent to the safety of trial participants  

• Monitor study conduct by reviewing major protocol deviations 
• Review any cases for which unblinding of treatment assignments at the study site 

or by the treating clinician is thought to be necessary to provide an appropriate 
intervention 

• Following periodic review of safety data, make recommendation to Sponsor on 
whether to continue, terminate, or proceed with modifications  

 STATISTICS 

 Sample Size justification  

One hundred and five (105) subjects will be randomized in a 4:3 ratio to receive 
CLBS16 or placebo. Since it is a key objective to determine the effect size and 
variability of the clinical outcome measures, there is no formal sample size calculation 
for this study.  

 Analysis populations 

In accordance with ICH E9, the following population of analysis will be used for all 
statistical analyses. 

 Full analysis set 

The full analysis set (FAS) will consist of all randomized subjects who received 
treatment with IP and have at least one post-baseline assessment. Efficacy analyses 
will be based on the treatment as randomized. 

 Per-protocol analysis set 

The per-protocol analysis set (PPS) will include all subjects in the FAS and exclude 
subjects who had major protocol deviations that may impact interpretation of study 
results. Final determination of the PPS will be made at the blinded data review meeting 
prior to database lock. 
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 Safety analysis set 

The safety set (SAF) includes all subjects who have been consented in the study and 
have received treatment with G-CSF or have undergone apheresis or functional 
coronary angiography or have received a dose of IP. The safety analysis set may be 
further subdivided for subjects who received only a subset of the intended procedures. 
The analysis will be based on the treatment as treated. 

 Planned Statistical Analysis 

The full statistical analysis plan will be outlined in the statistical analysis plan, which will be 
finalized before database lock. 
 

 Analysis of Demographic and Other baseline Characteristics 

Demographic and other baseline characteristics will be summarized using the FAS. 
Additional summaries will be provided for the SAF as appropriate. Summary statistics 
will be generated for continuous variables. The number and percentage of subjects will 
be presented for categorical variables.  

 Efficacy Analysis 

Efficacy endpoints will be analyzed using the FAS and the PPS. 

The statistical testing will be performed between CLBS16 and placebo.  
The analysis of the mean change from baseline in angina frequency, ETT, CCS, and 
SAQ that compares the CLBS16 and placebo groups will use two sample t-test. The 
difference between treatment groups and confidence intervals will be estimated.  

For other efficacy endpoints, variables that are continuous will be analyzed using 2 
sample t-test. In the event that the model assumptions underlying the t-test are not 
warranted, the Wilcoxon Rank Sum test with exact method will be used. Variables that 
are proportions will be analyzed using chi-square test, and the treatment difference and 
exact 95% CIs will be reported. 

 Exploratory Analysis 

Exploratory endpoints that are continuous will be analyzed using 2 sample t-test. In the 
event that the model assumptions underlying the t-test are not warranted, the Wilcoxon 
Rank Sum test with exact method will be used. 
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Additional exploratory analysis will be conducted to examine on the potential 
confounding effects of selected concomitant medications on study endpoints will be 
conducted. 

 Safety Analysis 

AEs and other safety endpoints will be summarized using the SAF. 

All AEs will be coded using MedDRA. A TEAE is defined as an AE that starts or 
worsens on or after G-CSF dosing and no more than 14 days after last dose. The 
number and percentage of subjects with TEAEs will be summarized by MedDRA 
System Organ Class, High Level Term, and Preferred Term overall, by severity and by 
relationship to study drug or procedures. 

Change from baseline in clinical laboratory tests and vital signs will be summarized. 
Post-baseline ECG assessment will be summarized with respect to being normal, 
abnormal (not clinically significant), or abnormal (clinically significant). 

The percent of subjects that have at least one MACE and the rate of MACE will be 
summarized. Time to first MACE or time to death will be explored using KM method. In 
addition to being analyzed in SAF as treated, MACE will be analyzed as randomized in 
FAS. 

 DATA HANDLING AND RECORD KEEPING 

 Confidentiality Policy 

The investigator will comply with the confidentiality policy as described in the Clinical 
Study Agreement and with national, local, and institution-specific subject privacy 
regulations.  

 Study Documents 

The investigator will maintain complete and accurate study documentation in a separate 
file. Documentation may include medical records, records detailing the progress of the 
study for each subject, signed informed consent forms, drug disposition records, 
correspondence with the IRB and the study monitor/Sponsor, enrollment and screening 
information, data worksheets, SAE laboratory reports (if applicable), data clarifications 
requested by the Sponsor, etc.  
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The investigator will comply with the procedures for data recording and reporting. Any 
corrections to study documentation must be performed as follows: 1) the first entry will 
be crossed out entirely, remaining legible; and 2) each correction must be dated and 
initialed by the person correcting the entry and include the reason for change, if not 
obvious. The use of correction fluid and erasing are prohibited. 

Questions or interpretations of the protocol will be referred to the Sponsor. The Sponsor 
is responsible for providing interpretation of all data questions. 

It is recommended that source documents and data entry of Case Report Forms be 
completed within 48 hours of data becoming available.  

The investigator is responsible for the procurement of data and for the quality of data. 
Only designated study site personnel shall record or change data. Each correction will 
require documentation of the reason for the change. 

Any data correction will be noted, including old and new values, initials, and date when 
authorized study personnel made the change.  

 Document and Data Retention  

The investigator will retain study documentation and data (paper and electronic) in 
accordance with 21 CFR §312.57 (for 2 years after a marketing application is approved 
for the drug or until 2 years after the CLBS16 IND has been deactivated, whichever 
occurs first) and other applicable national, local, and regional regulatory requirements. 

 Direct Access to Source Data/Documents 

The investigator/study site will cooperate and provide direct access to study documents 
and data, including source documentation for monitoring by the study monitor, audits by 
the Sponsor or Sponsor’s representatives, review by the IRB, and inspections by 
applicable regulatory authorities, as described in the Clinical Study Agreement. If 
contacted by an applicable regulatory authority, the investigator will notify the Sponsor 
of contact, cooperate with the authority, provide the Sponsor with copies of all 
documents received from the authority, and allow the Sponsor to comment on any 
responses, as described in the Clinical Study Agreement. 



CLBS16 Page 62 of 84 
Clinical Study Protocol Number: CLBS16-P02 3 December 2021 

This document and its contents are the property of Caladrius Biosciences, Inc. and are confidential.  
UNAUTHORIZED COPYING OR USE IS PROHIBITED. 

 QUALITY CONTROL AND QUALITY ASSURANCE  

 Investigator’s Responsibility 

The investigator will comply with the protocol (which has been approved/given favorable 
opinion by an Institutional Review Board [IRB]), International Council for Harmonisation 
(ICH), Good Clinical Practice (GCP), and applicable local and national regulatory 
requirements as described in the Clinical Study Agreement. The investigator is 
ultimately responsible for the conduct of all aspects of the study at the study site and 
verifies by signature the integrity of all data transmitted to the Sponsor. The term 
“investigator” as used in this protocol and in study documents refers to the investigator 
or authorized study personnel that the investigator has designated to perform certain 
duties. Sub-investigators or other authorized study personnel are eligible to sign for the 
investigator, except where the investigator’s signature is specifically required. 

 Training 

The study monitor will ensure that the investigator and study site personnel understand 
all requirements of the protocol, the investigational status of the IP, and his/her 
regulatory responsibilities as an investigator. Training may be provided at an 
investigator’s meeting, at the study site, and/or by instruction manuals. In addition, the 
study monitor will be available for consultation with the investigator and will serve as the 
liaison between the study site and the Sponsor. 

 Auditing 

The Sponsor and/or Sponsor’s representatives may conduct audits to evaluate study 
conduct and compliance with the protocol, standard operating procedures, other written 
instructions/agreements, ICH GCP, and applicable local and national regulatory 
guidelines/requirements. The investigator will permit auditors to visit the study site, as 
described in the Clinical Study Agreement. Auditing processes specific to the study will 
be described in the auditing plan. 

 Non-Compliance with the Protocol 

The investigator may deviate from the protocol to eliminate an apparent immediate 
hazard to the subject or when the change(s) involves only logistical or administrative 
aspects of the study (e.g., change of study monitor, change of phone number). In the 
event(s) of an apparent immediate hazard to the subject, the investigator will notify the 
Sponsor immediately by phone and confirm notification to the Sponsor in writing as 
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soon as possible, but within 5 working days after the change is implemented. The 
investigator will also notify the IRB of the emergency change. 

If monitoring and/or auditing identify serious and/or persistent non-compliance with the 
protocol, the Sponsor may terminate the investigator’s participation. The Sponsor will 
notify the IRB and applicable local and national regulatory authorities of any investigator 
termination. 

 ETHICS 

 Compliance Statement 

This study will be conducted in accordance with this protocol, the International Council 
for Harmonisation Guideline for Good Clinical Practice E6(R2) (09 November 2016), 
Title 21 of the US Code of Federal Regulations, and other applicable national and local 
regulatory requirements. 

 Participating Centers 

Participating clinical sites must have an appropriate IRB governance since they are 
actively engaged in research and provide informed consent. In the US, the Health 
Insurance Portability and Accountability Act (HIPAA) and in all regions, applicable local 
and national regulations will be followed by each participating institution in accordance 
with each institution’s requirements. The participating sites will obtain approval from 
their corresponding review boards in accordance with their local procedures and 
institutional requirements. 

The investigator is required to keep accurate records to ensure the conduct of the study 
is fully documented.  

The investigational sites participating in this study will maintain the highest degree of 
confidentiality permitted for the clinical and research information obtained from 
participants participating in this study. Unless required by the laws permitting copying of 
records, only the coded identity associated with documents or other participant data 
may be copied (obscuring any personally identifying information). Authorized 
representatives, as noted above, are bound to maintain the strict confidentiality of 
medical and research information that may be linked to identify individuals. The 
investigational site will normally be notified in advance of auditing visits. 



CLBS16 Page 64 of 84 
Clinical Study Protocol Number: CLBS16-P02 3 December 2021 

This document and its contents are the property of Caladrius Biosciences, Inc. and are confidential.  
UNAUTHORIZED COPYING OR USE IS PROHIBITED. 

 Informed Consent 

Written informed consent will embody the elements of informed consent as described in 
the Declaration of Helsinki and the ICH Guidelines for GCP and will be in accordance 
with all applicable local and national laws and regulations. Investigators will enroll 
subjects according to the study eligibility criteria. The investigator will exercise no 
selectivity so that no bias is introduced from this source.  

All subjects must provide consent before entering into the study according to applicable 
local and national regulatory requirements and ICH GCP. Before use, the informed 
consent form will be reviewed by the Sponsor and approved by an IRB. The informed 
consent form will include a comprehensive explanation of the proposed treatment 
without any exculpatory statements, in accordance with the elements required by 21 
CFR §50 and/or 45 CFR §46, ICH GCP, and applicable local and national regulatory 
requirements. Subjects will be allowed sufficient time to consider participation in the 
study. By signing the informed consent form, subjects agree that they will complete all 
evaluations required by the study, unless they withdraw voluntarily or are terminated 
from the study for any reason. 

The Sponsor will provide to the investigator in written form any new information that 
significantly bears on the subjects’ risks associated with IP exposure and study 
procedures. The informed consent will be updated, if necessary. This new information 
and/or revised informed consent form, that has been approved by the applicable IRB, 
will be provided by the investigator to the subjects who consented to participate in the 
study and are still actively participating. 

 Subject Privacy 

The investigator will comply with applicable local and national subject privacy 
regulations/guidance as described in the Clinical Study Agreement. 

 Risks and Benefits 

CLBS16 is an autologous, minimally-manipulated cell product that is being used in a 
homologous setting (i.e. naturally occurring vascular repair cells are collected from the 
vasculature and returned to the vasculature to perform their pre-programmed function, 
stimulating angiogenesis).65-69 In multiple studies with autologous, minimally-
manipulated CD34 cells in cardiovascular indications, there have never been any 
events which appeared to be cell-related.  
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The risks of this study are presented in the Investigator’s Brochure and the informed 
consent form. There is no guaranteed benefit to subjects for their participation in the 
study.  

 Ethics Committee and Regulatory Authorities 

Before enrollment of subjects into this study, the protocol, informed consent form, any 
promotional material/advertisements, and any other written information to be provided to 
the subjects will be reviewed and approved/given favorable opinion by an IRB. The 
Investigator’s Brochure will be provided for review. The IRB’s composition or a 
statement that the IRB’s composition meets applicable regulatory criteria will be 
documented. The study will commence only upon the Sponsor’s receipt of 
approval/favorable opinion from the IRB, as described in the Clinical Study Agreement.  

If the protocol or any other information given to the subject is amended, the revised 
documents will be reviewed and approved/given favorable opinion by the IRB. The 
protocol amendment will only be implemented upon the Sponsor’s receipt of approval 
and, if required, upon the Sponsor’s notification of applicable regulatory authority(ies) 
approval. 

 STUDY ADMINISTRATION 

 Monitoring 

Throughout the course of the study, the study monitor will make frequent contacts with 
the investigator. The study will be routinely monitored to ensure compliance with the 
study protocol and the overall quality of data collected. During the on-site or remote 
interim monitoring visits, the collected data will be reviewed for completeness and 
adherence to the protocol. As part of the data audit, source documents will be made 
available for review by the study monitor. The study monitor will periodically request 
review of the investigator study file to assure the completeness of documentation in all 
respects of clinical study conduct. 

The study monitor will verify that each subject has proper consent documentation from 
the subject and/or subject’s authorized representative for study procedures and for the 
release of medical records, in accordance with site standard operating procedures, and 
IRB and local and national regulatory guidelines. The investigator or appointed delegate 
will receive the study monitor during on-site visits and will cooperate in providing the 
documents for inspection and respond to inquiries. In addition, the investigator will 
permit inspection of the study files by authorized representatives of regulatory agencies. 
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On completion of the study, the study monitor will arrange for a final review of the study 
files after which the files should be secured for the appropriate time period.  

 Medical Monitor  

All AEs will be recorded on the AE forms, and the treatment related SAEs will be sent to 
the IRB, per their reporting requirements, and to the Sponsor. The study medical 
monitor or designee will review all AE reports.  

 Financing and Insurance 

The investigator will comply with investigator financing, investigator/Sponsor insurance, 
and subject compensation policies, if applicable, as described in the Clinical Study 
Agreement. 

 Publication Policy 

The investigator will comply with the publication policy as described in the Clinical Study 
Agreement.  
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 Seattle Angina Questionnaire 

1. The following is a list of activities that people often do during the week. Although for 
some people with several medical problems it is difficult to determine what it is that 
limits them, please go over the activities listed below and indicate how much limitation 
you have had due to chest pain, chest tightness, or angina over the past 4 weeks.  

Activity Extremely 
Limited 

Quite a 
bit 

Limited 

Moderately 
Limited 

Slightly 
Limited 

Not at all 
Limited 

Limited for other 
reasons or did 

not do the 
activity 

Dressing yourself         

Walking indoors on 
level ground   

      

Showering         

Climbing a hill or a 
flight of stairs without 
stopping   

      

Gardening, 
vacuuming, or 
carrying groceries   

      

Walking more than a 
block at a brisk pace   

      

Running or jogging         

Lifting or moving 
heavy objects (e.g. 
furniture, children)   

      

Participating in 
strenuous sports (e.g. 
swimming, tennis)   

      
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2. Compared with 4 weeks ago, how often do you have chest pain, chest tightness, 
or angina when doing your most strenuous activities? 
 
I have had chest pain, chest tightness, or angina...  
 
Much more 

often 
Slightly more 

often 
About the 

same 
Slightly less 

often 
Much less 

often 
I have had no chest pain over 

the last 4 weeks 
      

 
3. Over the past 4 weeks, on average, how many times have you had chest pain, 
chest tightness, or angina? 
 
I have had chest pain, chest tightness, or angina...  
 

4 or more 
times per day 

1-3 times 
per day 

3 or more times per week 
but not every day 

1-2 times 
per week 

Less than 
once a week 

None over the 
past 4 weeks 

      
 
4. Over the past 4 weeks, on average, how many times have you had to take 
nitroglycerin (nitroglycerin tablets or spray) for your chest pain, chest tightness, or 
angina? 
 
I have taken nitroglycerin...  
 

4 or more 
times per day 

1-3 times 
per day 

3 or more times per week 
but not every day 

1-2 times 
per week 

Less than 
once a week 

None over the 
past 4 weeks 

      
 
5. How bothersome is it for you to take your pills for chest pain, chest tightness, or 
angina as prescribed?  
 

Extremely 
bothersome 

Quite a bit 
bothersome 

Moderately 
bothersome 

Slightly 
bothersome 

Not 
bothersome at 

all 

My doctor has not 
prescribed pills 

      
 
6. How satisfied are you that everything possible is being done to treat your chest pain, 
chest tightness, or angina?  
 

Not satisfied at all Mostly dissatisfied Somewhat satisfied Mostly satisfied Completely satisfied 
     
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7. How satisfied are you with the explanations your doctor has given you about your 
chest pain, chest tightness, or angina?  
 

Not satisfied at all Mostly dissatisfied Somewhat satisfied Mostly satisfied Completely satisfied 
     

 
8. Overall, how satisfied are you with the current treatment of your chest pain, chest 
tightness, or angina?  
 

Not satisfied at all Mostly dissatisfied Somewhat satisfied Mostly satisfied Completely satisfied 
     

 
9. Over the past 4 weeks, how much has your chest pain, chest tightness, or angina 
limited your enjoyment of life?  
 

It has extremely 
limited my 

enjoyment of life 

It has limited my 
enjoyment of life 

quite a bit 

It has moderately 
limited my enjoyment 

of life 

It has slightly 
limited my 

enjoyment of life 

It has not limited 
my enjoyment of 

life at all 
     

 
10. If you had to spend the rest of your life with your chest pain, chest tightness, or 
angina the way it is right now, how would you feel about this?  
 

Not satisfied at all Mostly dissatisfied Somewhat satisfied Mostly satisfied Completely satisfied 
     

 
11. How often do you think or worry that you may have a heart attack or die suddenly?  
 
I can't stop thinking or 

worrying about it 
I often think or 
worry about it 

I occasionally think or 
worry about it 

I rarely think or 
worry about it 

I never think or 
worry about it 

     
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QUALITY OF LIFE QUESTIONNAIRE (SF-36v2TM Health Survey) 
 
 

11. How TRUE or FALSE is each of the following statements for you? 

 Definitely 
True 

Mostly 
True 

Don’t 
Know 

Mostly 
False 

Definitely 
False 

a. I seem to get sick a little easier than      
other people      

b. I am as healthy as anybody I know      
 

c. I expect my health to get worse 
 

 
 
 

 
 

 
 

 
 

d. My health is excellent      
 
 
 
 
 
 
 
 
 

Thank you for completing this very important questionnaire! 



CLBS16 Page 76 of 84 
Clinical Study Protocol Number: CLBS16-P02 3 December 2021 

This document and its contents are the property of Caladrius Biosciences, Inc. and are confidential.  
UNAUTHORIZED COPYING OR USE IS PROHIBITED. 

 Intracoronary Cell Delivery Procedure 
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