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safety, tolerability and efficacy.  
Additional safety assessments will be 
made during the follow-up period 28 days 
after last treatment.   Subjects will record 
their dosing, migraine 
incidence/severity/duration, and rescue 
(acute migraine specific) medications 
using a study diary.  

NUMBER OF PATIENTS PLANNED 
FOR RANDOMIZATION: 

Approximately 303 subjects will be 
enrolled in order to achieve a target 
sample size of 264 (i.e., 88 subjects per 
arm), allowing for a 10-15% drop-out 
rate. 

STUDY POPULATION: 

 

Male and female subjects, 18 to 65 years 
of age, with a history of episodic migraine 
are eligible for enrollment.  Subjects must 
be willing to refrain from using any 
treatments that are or might be considered 
useful for migraine prevention including 
recognized pharmaceutical products, 
investigational products, herbal medicines 
or supplements while participating in this 
study. Use of acute treatment is allowed 
throughout the study with the study 
subjects’ usual acute medication of choice 
(usually a triptan, possibly NSAID or 
analgesic) but not intranasal formulations.  
Subjects should not initiate a preventive 
medication during study. 

MAIN INCLUSION/EXCLUSION 
CRITERIA: 

Inclusion Criteria 

1. Males and Females, 18 to 65 years 
of age.  

2. In good general health as 
determined by a thorough medical 
history and physical examination, 
and vital signs.  

3. At least a 1-year history of 
migraine with or without aura that 
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began before the age of 50 years 
old and consistent with a diagnosis 
of migraine with or without aura 
according to the International 
Classification of Headache 
Disorders, 3rd edition, beta 
version. 

4. Experiences 4-14 migraine days 
per month and 3-14 migraine 
attacks per month and no more 
than 14 headache days per month 
(including migraine and non-
migraine headache days) in the 3 
months prior to screening. 

5. Experiences 4-14 migraine 
headache days per month during 
the baseline period.  

6. Ability and willingness to abstain 
from taking medications not 
allowed by the protocol or 
administering any foreign 
substance intranasally. 

7. Ability and willingness to 
complete a migraine-history diary 
from screening to treatment with 
study drug and a migraine-
treatment diary from prevention 
treatment through the remainder of 
the follow-up period.  

 

Exclusion Criteria 

Subjects who meet any of these criteria 
are not eligible for enrollment as study 
participants: 

1. Headache on greater than 14 
days/month in any of the three 
months (90 days) preceding entry 
into the study. 

2. Use of acute migraine-specific 
medications (e.g., ergotamine, 
triptan) on more than 10 days per 
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month in the previous 3 months 
and during study. 

3. Use of intranasal migraine 
medications during study. 

4. Use of any intranasally 
administered over-the-counter 
product or nasal irrigation (e.g., 
neti pot) during study. 

5. Opioids/barbiturates used on more 
than 4 days per month in the 
previous 3 months and throughout 
the duration of the study. 

6. Use of analgesics (including 
acetaminophen, nonsteroidal anti-
inflammatory drugs [NSAIDs], 
acetylsalicylic acid, or 
combination analgesics) for 
migraine and non-migraine 
headaches on more than 14 days 
per month in the previous 3 
months and during study. 

7. Use of migraine prevention 
medication within two months 
prior to study and throughout the 
duration of the study. 

8. Botulinum toxin injection within 3 
months prior to screening or 
during study. 

9. Anti-CGRP monoclonal antibody 
(e.g., erenumab, fremanezumab, 
galcanezumab, and eptinezumab) 
injection or infusion within 4 months 
prior to screening or during study. 

10. Small molecule anti-CGRP 
medications in the 30 days prior to 
the screening visit. 

11. Use of systemic antibiotics during 
study. 

12. Pregnancy or breast-feeding. 
13. Female of childbearing potential 

not using adequate contraceptive 
measures. 
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14. Inability to give informed consent. 
15. History of neurological, 

psychiatric, or any other medical 
condition that in the opinion of the 
investigator may compromise the 
subject’s ability to safely 
participate in the study.  

16. Subjects with any significant 
clinical abnormalities which may 
interfere with study participation. 

17. Prior use of AO+ Mist. 
18. Subjects with immunodeficiencies, 

nasal lesions, nasal polyps, or 
sinus infections. 

19. Subjects who have participated in 
an investigational drug trial in the 
30 days prior to the screening visit. 

20. Inability to maintain at least 80% 
diary compliance during the study 
from baseline to follow-up. 

DOSE REGIMEN: After screening and recruitment, 
participants will be randomized to one of 
the following arms of the study: 

B244 (140ul per nostril; OD 0.5; 1x109 
cells/ml) twice-a-day for 12 weeks;  

B244 (140ul per nostril; OD 2.0; 4x109 
cells/ml) twice-a-day for 12 weeks;  

Vehicle (140ul per nostril) twice-a-day for 
12 weeks; 

ASSESSMENT SCHEDULE: All subjects will attend a screening visit 
(V1) not more than 14 days prior to V2 
(Day -28).  Subjects with a history of 
migraine as defined in the 
inclusion/exclusion criteria who pass 
screening will return to clinic on Day -28 
(V2) for baseline assessments and sent 
home to record their migraine events and 
AEs over the 28 day baseline period using 
a diary. Subjects will return to clinic on 
Day 0 (V3) to determine continued study 
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1 STUDY SCHEMA 
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2 INTRODUCTION 

2.1 Background 

Migraine is a chronic, recurrent disorder affecting an estimated 37 million Americans.  Migraine 
is marked by recurring moderate to severe headache with throbbing pain that usually lasts from 
4-72 hours, typically unilateral in location, is often accompanied by nausea, vomiting, and 
sensitivity to light or sound, and is sometimes preceded by an aura and is often followed by 
fatigue.  Around 12% of adults have episodic migraine (headaches on less than 15 days per 
month) [3], while around 1% of the adult population suffers from migraine and headaches on 
more days than not [4], a condition termed chronic migraine.  In addition, during a migraine 
attack, individuals experience impaired health-related quality of life and considerable disability 
[5, 6].  

The treatment of migraine consists of acute/abortive therapies and preventive therapies.  The 
acute treatment of migraine includes most commonly, migraine-specific medications such as 
triptans and ergotamines which, while effective in a majority of cases may be limited by side 
effects, the development of medication overuse/rebound and some contraindications including 
cardiovascular, cerebrovascular and peripheral vascular disease and hypertension.  Preventive 
treatments include four medications approved by the FDA for migraine prevention: anti-epilepsy 
medications topiramate and divalproex sodium; and beta-adrenergic blockers propranolol and 
timolol.  These drugs are not disease-specific and are plagued by a plethora of tolerance issues 
including cognitive side effects, weight loss or weight gain, depression, hypotension, etc., and 
therefore adherence to therapy is typically low.   Botulinum Toxin A is approved for the narrow 
indication of chronic migraine prevention but is expensive and requires multiple injections in the 
face, scalp and neck.  In addition, nearly half of individuals with episodic or chronic migraine 
who are in need of preventive therapies do not receive them [7].  
 
Current models for the etiology of migraine headaches support the role of cortical spreading 
depression (CSD) and activation of the trigeminovascular system and its constituent 
neuropeptides, as well as about the importance of neuronal and glial ion channels and 
transporters that contribute to the putative cortical excitatory/inhibitory imbalance that renders 
migraineurs susceptible to an attack [8].  It is our hypothesis that under conditions of stress, 
cortical and trigeminovascular cells have reduced cellular ATP levels as a result of ischemic 
preconditioning.  Intranasal administration of ammonia oxidizing bacteria (AOB) delivers 
physiologic levels of nitric oxide (NO) to these tissues through the oxidation of mucosal 
ammonia.  It has been demonstrated [9] that increases in NO result in corresponding increases in 
cellular ATP levels though a soluble Guanylyl Cyclase (sGC) intermediate.  Increased cellular 
ATP availability supports Na+/K+ ATPase function necessary to maintain membrane electrical 
stability, reducing the risk of excitatory/inhibitory imbalance and subsequent cortical spreading 
depression [10].   
It is believed that intranasal AOB will restore physiologic levels of NO which reduce or reset the 
effects of stress induced ischemic preconditioning and subsequent cortical spreading depression 
associated with migraines. NO is also believed to modulate pain involving nociceptor inhibition 
and central sensitization. Migraine is an inflammatory state as observed by activation of 
macrophages and dendritic cells to an inflammatory state, degranulation of mast cells, and 
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upregulation of pro-inflammatory genes with the initiation of CSD.  To this effect, AOB’s anti-
inflammatory and pain modulatory effects may further improve acute migraine symptoms and 
prevent recurrence of additional migraines.  
 

 
 
 
 
 
 
 

Figure 1 Nitrifier Denitrification Pathway 
 
AOBs are essential for the initial step in environmental nitrification processes, specifically the 
oxidation of ammonia (NH3) to nitrite (NO2-). Nitrosomonas are Gram-negative 
chemolithoautotrophic betaproteobacteria that obtain energy solely from NH3 oxidation, while 
fixing CO2 for their carbon needs [11]. Oxidation of NH3 proceeds in two steps (Figure 1) 
leading to sequential generation of hydroxylamine (NH2OH) and NO2- that require two enzyme 
complexes: the membrane-bound ammonia monooxygenase (AMO) comprised of subunits 
AmoA, AmoB and AmoC; and the periplasmic NH2OH oxidoreductase (HAO). In addition to 
high NO2- levels, NH3 oxidation leads to nitric oxide (NO) and N2O production through two 
independent pathways downstream of NH2OH production: nitrifier denitrification and NH2OH 
oxidation [12]. 
 
B244 is a purified a strain of Nitrosomonas eutropha, designated D23, originally isolated from 
soil samples. Sequencing of the B244 genome revealed a distinct genetic profile from that of 
other published Nitrosomonas strains and AOB genomes. Based on in vitro co-culture studies, 
B244 was able to reduce survival of pathogenic bacteria. Nitrite generation from ammonia 
concurrently with medium acidification by B244 led to strong antibacterial effects and a marked 
reduction (~100-fold) in viable counts of methicillin-resistant Staphylcoccus aureus and 
Pseudomonas aeruginosa, two pathogens frequently isolated from infected skin and wound sites. 
In contrast, control cultures with B244 in the absence of ammonium or with heat-killed B244 
supplemented with ammonium, had no antibacterial effects. The unique metabolic and 
antimicrobial activity of Nitrosomonas, in combination with their lack of virulence render these 
bacteria as attractive candidates for topical delivery of nitrite and nitric oxide on human skin 
with potential to improve health in both normal and abnormal skin conditions or wound sites. 
NO-releasing drugs or NO donors have also shown activity against Propionibacterium acnes and 
other pathogenic bacteria, anti-inflammatory activity, and inhibition of lipogenesis by insulin-
stimulated immortal sebocytes [13-15].  

To date, there have been no reported infections or health risks associated with topical application 
or ingestion of Nitrosomonas species.  The absence of any illnesses attributed to these bacteria 
despite our widespread exposure indicates that they pose a minimal health risk, if any at all.  
Infection or tissue damage by Nitrosomonas is unlikely, because the sequenced genomes of 
several Nitrosomonas and other AOB lack genes encoding cytotoxins, or other known bacterial 
virulence factors.  Further, AOB are slow growing, as compared to most heterotrophic bacteria, 
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with optimum doubling times of 8 hours or higher.  In particular, Nitrosomonas growth is rate 
limited by the availability of ammonia requiring the oxidation of 27 moles NH3/mole CO2 fixed.  
Due to their dependence on ammonia for their growth, the numbers of Nitrosomonas on the skin 
will be necessarily limited and naturally regulated by the amount of ammonia produced in sweat. 
This would ensure that the amount of nitrite and NO generated would be relatively low, without 
any adverse effects. 

Currently, Nitrosomonas eutropha D23 in buffer at a concentration of 1x109 cells/mL is 
available as a cosmetic product for topical application of a natural source of AOB and NO/NO2 
to improve the appearance of human skin. AOBiome plans to study Nitrosomonas eutropha D23 
diluted in storage solution (50 mM Na2HPO4 and 2 mM MgCl2, pH 7.6) at defined doses to be 
provided as an intranasal spray (B244) for therapeutic applications. 

B244 is being developed under IND #16487 as a ‘live topical’ to provide a natural source of 
AOB and NO/NO2 to the human skin.  Under IND #16487, a phase 1b/2a clinical trial was 
completed in 2016 where 36 participants with clinical diagnosis of facial acne vulgaris were 
randomized to receive ascending doses of investigational product (IP) over 14 days. Safety 
analyses have been completed and there have been no attributable drug related SAEs 
reported.  In addition, a Phase 2b/3 clinical trial in 372 patients with clinical diagnosis of facial 
acne has been completed with a positive safety and efficacy readout with no attributable drug 
related SAEs reported in this trial. 
 
Additionally, other topical development programs with B244 include hypertension (IND 
#17086) and atopic dermatitis (IND #17485).  Under IND #17086, a study titled, “A Prospective, 
Controlled, Double Blinded, Multicenter, Randomized, Vehicle controlled, Phase 
II Study of B244 delivered as a topical spray to Determine Safety and Efficacy in Subjects with 
elevated blood pressure” has been completed.  Under IND #17485, a study titled, “A 
Prospective, Vehicle Controlled, Double Blind, Multicenter, Randomized, Phase II Study of 
B244 Delivered as a Topical Spray to Determine Safety and Efficacy in Subjects with Mild to 
Moderate Atopic Dermatitis” is planned. 
 
Furthermore, B244 is being developed under IND #17085 as a nasal spray for intranasal delivery 
of B244.  A rat toxicology study performed by intranasal administration of B244 twice daily for 
28 days found that B244 was safe and well tolerated in rats at levels of up to the maximum dose 
8x109 cell/mL.  Under IND #17085, a study titled, “A Prospective, Controlled, Double Blinded, 
Single Center, Randomized, 3 arm, Phase 1b/2a Study to Assess the Safety, Tolerability, and 
Preliminary Efficacy of B244 Delivered as an Intranasal Spray in Healthy Volunteers and 
Subjects with Seasonal Allergic Rhinitis” has been initiated. 
 
The proposed clinical study is designed to evaluate the safety, tolerability, and efficacy of 
intranasally delivered B244 for preventive treatment of episodic migraine.  

3 STUDY OBJECTIVES 

3.1 Primary Objectives 
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Approximately 379 subjects will be consented and screened, allowing for a 20% screen fail rate.  
Approximately 303 subjects will be enrolled in order to achieve a target sample size of 264 (i.e., 
88 subjects per arm), allowing for a 10-15% drop-out rate. 

6.2 Study Population 

Male and female subjects, 18 to 65 years of age, with a history of episodic migraine are eligible 
for enrollment.  Subjects must be willing to refrain from using any treatments that are or might 
be considered useful for migraine prevention including recognized pharmaceutical products, 
investigational products, herbal medicines or supplements while participating in this study. Use 
of acute treatment is allowed throughout the study with the study subjects’ usual acute 
medication of choice (usually a triptan, possibly NSAID or analgesic), but not intranasal 
formulations.  Subjects should not initiate a preventive medication during study. 

6.3 Inclusion Criteria 

Deviations from inclusion criteria are not allowed because they can potentially jeopardize 
the scientific integrity of the study, regulatory acceptability or participant safety. Therefore, 
adherence to the criteria as specified in the protocol is essential. 
 
Participants eligible for enrollment in the study must meet all the following criteria: 

1. Males and Females, 18 to 65 years of age.  
2. In good general health as determined by a thorough medical history and physical 

examination, and vital signs. 
3. At least a 1-year history of migraine with or without aura that began before the age of 50 

years old and consistent with a diagnosis of migraine with or without aura according to 
the International Classification of Headache Disorders, 3rd edition, beta version. 

4. Experiences 4-14 migraine days per month and 3-14 migraine attacks per month and no 
more than 14 headache days per month (including migraine and non-migraine headache 
days) in the 3 months prior to screening. 

5. Experiences 4-14 migraine headache days per month during the baseline period. 
6. Ability and willingness to abstain from taking medications not allowed by the protocol or 

administering any foreign substance intranasally. 
7. Ability and willingness to complete a migraine-history diary from screening to treatment 

with study drug and a migraine-treatment diary from prevention treatment through the 
remainder of the follow-up period. 

6.4 Exclusion Criteria 

Deviations from exclusion criteria are not allowed because they can potentially jeopardize the 
scientific integrity of the study, regulatory acceptability or participant safety. Therefore, 
adherence to the criteria as specified in the protocol is essential. 
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Participants will be excluded from the study if any of the following criteria are met: 
 

1. Headache on greater than 14 days/month in any of the three months (90 days) preceding 
entry into the study. 

2. Use of acute migraine-specific medications (e.g., ergotamine, triptan) on more than 10 
days per month in the previous 3 months and during study. 

3. Use of intranasal migraine medications during study. 
4. Use of any intranasally administered over-the-counter product or nasal irrigation (e.g., 

neti pot) during study. 
5. Opioids/barbiturates used on more than 4 days per month in the previous 3 months and 

throughout the duration of the study. 
6. Use of analgesics (including acetaminophen, nonsteroidal anti-inflammatory drugs 

[NSAIDs], acetylsalicylic acid, or combination analgesics) for migraine or non-migraine 
headaches on more than 14 days per month in the previous 3 months and during study. 

7. Use of migraine prevention medication within two months prior to study and throughout 
the duration of the study. 

8. Botulinum toxin injection within 3 months prior to screening or during study. 
9. Anti-CGRP monoclonal antibody (e.g., erenumab, fremanezumab, galcanezumab, and 

eptinezumab) injection or infusion within 4 months prior to screening or during study. 
10. Small molecule anti-CGRP medications in the 30 days prior to the screening visit. 
11. Use of systemic antibiotics during study. 
12. Pregnancy or breast-feeding. 
13. Female of childbearing potential not using adequate contraceptive measures. 
14. Inability to give informed consent. 
15. History of neurological, psychiatric, or any other medical condition that in the opinion of 

the investigator may compromise the subject’s ability to safely participate in the study.  
16. Subjects with any significant clinical abnormalities which may interfere with study 

participation. 
17. Prior use of AO+ Mist 
18. Subjects with immunodeficiencies, nasal lesions, nasal polyps, or sinus infections. 
19. Subjects who have participated in an investigational drug trial in the 30 days prior to the 

screening visit. 
20. Inability to maintain at least 80% diary compliance during the study from baseline to 

follow-up. 

7 PARTICIPANT ENROLLMENT 

7.1 Consenting Participants 

Informed consent for participation in the study must be obtained before performing any study-
specific procedures.  
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8 STUDY TREATMENT 

8.1 Investigational Product 

Under normal conditions of handling and administration, IP is not expected to pose 
significant safety risks to site staff. A Material Safety Data Sheet describing the 
occupational hazards and recommended handling precautions will be provided to site 
staff if required by local laws or will otherwise be available from the Sponsor upon request. 
 
Investigational product must be stored in a secure area under the appropriate physical 
conditions for the product. Access to and administration of the IP will be limited to the 
Investigator and authorized site staff. Investigational product must be dispensed or 
administered only to participants enrolled in the study and in accordance with the protocol. 
 
The Investigator is responsible for study treatment accountability, reconciliation, and record 
maintenance. The Investigator or designated site personnel must maintain study treatment 
accountability records throughout the course of the study. The responsible person(s) will 
document the amount of study treatment received from and returned to the sponsor and the 
amount administered to participants. The required accountability unit for this study will be the 
bottle. Discrepancies are to be reconciled or resolved.  
 

Product name: B244, 30ml/bottle B244, 30ml/bottle Vehicle, 30ml/bottle 

Dosage form: B244 suspension B244 suspension Vehicle solution 

Unit dose strength: OD 0.5; 1x109 cells/ml OD 2.0; 4x109 cells/ml 50nM Na2HPO4-2mM 
MgCl2 (pH 7.6) 

Route/administration/duration: Intranasal application:  

1 pump per nostril BID 
for 12 weeks 

Intranasal application:  

1 pump per nostril BID 
for 12 weeks 

Intranasal application:  

1 pump per nostril BID 
for 12 weeks 

Dosing instruction: Prime the spray with 5 
actuations (pumps) into 
air prior to first use only.  
Apply 1 pump per nostril 
(2 pumps total) in the 
morning and repeat (2 
additional pumps) at 
night for 12 weeks of 
treatment.  Use 1 bottle 
per 4 weeks; 3 bottles per 
kit included. 

Prime the spray with 5 
actuations (pumps) into 
air prior to first use only.  
Apply 1 pump per nostril 
(2 pumps total) in the 
morning and repeat (2 
additional pumps) at 
night for 12 weeks of 
treatment.  Use 1 bottle 
per 4 weeks; 3 bottles per 
kit included. 

Prime the spray with 5 
actuations (pumps) into 
air prior to first use only.  
Apply 1 pump per nostril 
(2 pumps total) in the 
morning and repeat (2 
additional pumps) at 
night for 12 weeks of 
treatment.  Use 1 bottle 
per 4 weeks; 3 bottles per 
kit included. 

Physical description: Odorless, cloudy, light 
pink suspension 

Odorless, cloudy, light 
pink suspension 

Odorless, clear, and 
colorless suspension 

Manufacturer/source of 
procurement: 

AOBiome, LLC AOBiome, LLC AOBiome, LLC 
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The contents of the label will be in accordance with all applicable regulatory requirements. B244 
and matching vehicle will be packaged in identical 30 ml white bottles.  

8.2 Dose Changes 

No dose changes are anticipated. 

8.3 Storage Conditions  

All investigational drug supplies in the study will be stored in a secure, refrigerated (2-8ºC) safe 
place, under the responsibility of the Investigator or other authorized individual prior to 
randomization and distribution to participants.  All 3 bottles in each kit will be weighed prior to 
distribution to participants and first dosing.  Subjects will be trained for in-home 
treatment/assessment on the use of the nasal spray, have their first dose of treatment on site (V3) 
with the first bottle, and have the bottle reweighed.  Once subjects are sent home with 
investigational product at visit 3 (V3) for preventive treatment, subjects will take out the first 
bottle from the kit and store the investigational product (IP) on the counter (i.e., in room 
temperature 20-25ºC) during use at home or remotely for the first 4 weeks of preventive 
treatment, being mindful to avoid extreme temperatures and areas of excessive heat (e.g., inside 
the car or trunk during heat) or cold (i.e., do not freeze).  The remaining 2 unused bottles in the 
kit will be stored refrigerated (2-8ºC) until use.  A second bottle will be taken out of the 
refrigerator for the second 4 weeks of treatment, and a third bottle will be taken out of the 
refrigerator for the last 4 weeks of treatment.  The new bottles can be used immediately after 
taking them out of the refrigerator for the initial dose or equilibrated in room temperature for 5-
10 minutes prior to use.  Subsequent doses will be administered at room temperature as the IP 
will be left on the counter during the 4 week treatment period.  The used bottles from the 
previous 4 weeks of treatment will be returned at each interim visit (V4, V5, or V6) for IP 
compliance (weight measurements). 

8.4 Description of Blinding Method 

This study will be double-blinded: neither Investigator(s), nor study participants, nor those 
involved in the conduct of the trial (including sponsor staff) will be aware of the treatment the 
participants are receiving. 

8.5 Treatment Assignments: 

This is a double-blind study. Participants will be randomly assigned to one of three study 
treatment groups in a 1:1:1 ratio in accordance with the randomization schedule generated for the 
allocation of vehicle or the 2 dose levels of B244 prior to the initiation of the trial. 
Randomization will be centrally-based and performed using an appropriate randomization 
system.  
 
Each participant scheduled to receive investigational product (IP) will receive a randomization 
number at the time of randomization. The randomization number will be used to identify the 
study medication kit assigned to the participant and indicate the treatment to be administered to 
that participant.  
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Payment for all aspects of obstetrical care, child-or related care will be the study participant’s 
responsibility.  
 
In case of pregnancy, Investigational Product should be discontinued and the Sponsor should be 
informed immediately. Follow-up of the pregnancy will be mandatory until the outcome is 
available. 

10 STUDY PROCEDURES 

10.1 Pre-screening Procedures  

Study subjects will be recruited from among participating hospitals, clinics, and diagnostic 
centers, under the responsibility of a participating Investigator. Prior to initiation of the 
recruitment phase, participating Investigators will identify a pool of potential study subjects. 
Each of these centers will identify potentially eligible patients in advance, by either reviewing 
past medical records and diagnoses, screening in clinics, referral from other physicians, or other 
sources of recruitment, including online advertising and patient databases, to identify those aged 
18 to 65 with clinical diagnosis of migraine meeting the inclusion criteria. 
 

10.2 Informed Consent Procedures 

Eligible participants may only be included in the study after providing a consent using the IRB-
approved informed consent. Written informed consent must be obtained before conducting any 
study-specific procedures (i.e. all of the procedures described in the protocol). The process of 
obtaining informed consent should be documented in the participant’s source documents. The 
date of signing of informed consent (and withdrawal, if later withdrawn) should be documented 
in the eCRF. 

10.3 Study Assessments 

Study activities will take place according to the Schedule of Events table (Appendix A). 
 
All subjects will attend a screening visit (V1) not more than 14 days prior to V2 (Day -28).  
Subjects with a history of migraine as defined in the inclusion/exclusion criteria who pass 
screening will return to clinic on Day -28 (V2) for baseline assessments and sent home to record 
their migraine events and rescue (acute migraine treatment) medications over the 28 day baseline 
period using a diary. Subjects will return to clinic on Day 0 (V3) to determine continued study 
eligibility.  Subjects who continue to meet all inclusion and exclusion criteria will be randomized 
to receive study treatment.   
 
Subjects will then be trained for in-home treatment/assessment on the use of the nasal spray, and 
apply their first dose of treatment under the supervision of study personnel while on site (V3).  
Subjects will remain onsite for 1 hour post dosing for observation. Subjects will then be 
dispensed study medication for 12 weeks of at home dosing (either 1x109 cell/ml; 4x109 cells/ml; 
or vehicle). While at home, subjects will dose twice daily (am and pm) for 12 weeks during the 
prevention treatment phase, starting with the second dose of the first day of treatment. 
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(V1), Baseline (beginning of 4 week baseline period; V2), Randomization (end of 4 week 
baseline period; V3), Prevention Treatment Week 4 (V4), Prevention Treatment Week 8 (V5), 
Prevention Treatment Week 12 (V6), Follow-Up Week 16 (End of Study; V7), and at 
Unanticipated/Early Termination Visit should one occur. 

11.7 Laboratory Assessments 

Blood sample will be taken for hematology and clinical chemistry, including standard metabolic 
panel, complete blood count (CBC), clinical chemistry, lipid panel, and liver function test.  
Approximately 15 ml of whole blood will be drawn.  Urinalysis will be performed as part of 
safety labs.  Laboratory assessments will be made at Screening (V1), Randomization (end of 4 
week baseline period; V3), Prevention Treatment Week 12 (V6), and at Unanticipated/Early 
Termination Visit should one occur. 
 
Blood samples should be taken using standard venipuncture techniques. Blood sampling will be 
performed according to the site SOPs. 
 
The following laboratory variables will be determined:  Fasting glucose, Uric acid, BUN (blood 
urea nitrogen), Creatinine, BUN/creatinine ratio, eGFR (estimated glomerular filtration rate), 
Sodium, Potassium, Chloride, Calcium, Total protein, Bicarbonate, Albumin, Bilirubin, Alkaline 
phosphatase, AST (aspartate aminotransferase), ALT (alanine transaminase), total cholesterol, 
HDL, LDL, triglycerides, CBC (standard panel including RBC, hemoglobin, hematocrit, 
platelets, and WBC, including neutrophils, lymphocytes, monocytes, eosinophils, basophils), and 
proteinurea.  
 
Any value outside the normal range (except those affected by not fasting) will be flagged for the 
attention of the Investigator or designee at the site. The Investigator or designee will indicate 
whether or not the value is of clinical significance. If the result of the clinical chemistry test from 
the samples taken during the screening phase is indicated as clinically significant, the study 
subject will NOT be allowed into the study.  

11.8 Urine Pregnancy Test  

Standard urine pregnancy testing will be performed on WOCBP as part of screening. 

11.9 Nasal Fluid Samples for Biomarkers 

Nasosorption with synthetic absorptive matrices (SAM) have been used to sample nasal mucosal 
lining fluid [16].  This technique can be considered as “precision mucosal sampling”, since it 
samples directly from the respiratory mucosa, and is free from the salivary contamination that 
occurs in breath and sputum sampling. Nasosorption sampling involves manipulating the 
synthetic absorptive matrix (SAM) up the lumen of the nasal cavity, and then holding it in 
position against the mucosa by external firm finger pressure. This is more comfortable and less 
invasive than using a conventional swab, where rotation against the mucosal surface is generally 
required.  

Nasosorption will be performed by placing strips of a hydrophilic polyester absorptive matrix 
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o A migraine attack that is interrupted by sleep, or temporarily remits, and then 
recurs within 48 hours (i.e., <48 hours between the start of the migraine attack to 
the time of the recurrence) will be considered as one attack and not two.   

o An attack treated successfully with medication but with relapse within 48 hours 
(i.e., <48 hours between the start of the migraine attack to the time of recurrence) 
will be considered as one attack.   

 
Subjects will be advised to record their diary in the evening (after the night time dose) as a 24 
hour reflective diary entry.  For missed diary entries, subjects will be allowed to record up to 48 
hours retrospective data.  Subjects will be encouraged to record at least 80% of the daily diary 
days (80% diary compliance) during the study (from baseline to end of follow-up period) to 
remain on the study. 

11.11 Migraine Pain Intensity Score 

International Headache Society guidelines for the conduct of controlled trials of headache 
treatments recommend the use of the 4-point verbal rating scale (VRS) to measure pain intensity. 
 
Migraine pain intensity score will be recorded daily in the study diary at the times indicated in 
the Schedule of Events Table (Appendix A) beginning at Screening (V1) and daily until Follow-
Up Week 16 (End of Study; V7).  More specifically, daily assessments of migraine severity will 
be recorded in the study diary during screening, the baseline period (Day -28 to 0), prevention 
treatment period (Day 0 to 84), and follow up observation period (Day 84 to 112). 
 
4-point VRS scale for pain intensity is as follows:  
0 = no pain 
1 = mild pain (bothersome but not interfering with normal function) 
2 = moderate pain (interfering with normal function) 
3 = severe pain (requiring bedrest and unable to function) 

11.12 MIDAS 

Migraine Disability Assessment (MIDAS) questionnaire will be administered at the times 
indicated in the Schedule of Events Table (Appendix A):  Baseline (beginning of 4 week 
baseline period; V2), Randomization (end of 4 week baseline period; V3), Prevention Treatment 
Week 12 (V6), and at Unanticipated/Early Termination Visit should one occur.  The participant 
will answer a questionnaire examining the relationship between impact of migraine and quality 
of life.  
 
MIDAS questionnaire can be found in Appendix B.  

11.13 HIT-6 

Headache Impact Test-6 (HIT-6) questionnaire will be administered at the times indicated in the 
Schedule of Events Table (Appendix A): Baseline (beginning of 4 week baseline period; V2), 
Randomization (end of 4 week baseline period; V3), Prevention Treatment Week 4 (V4), 
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Prevention Treatment Week 8 (V5), Prevention Treatment Week 12 (V6), Follow-Up Week 16 
(End of Study; V7), and at Unanticipated/Early Termination Visit should one occur.  The 
participant will answer a questionnaire examining the relationship between impact of migraine 
and quality of life. 
 
HIT-6 questionnaire can be found in Appendix C.  

11.14 MSQL 

Migraine Specific Quality of Life (MSQL) questionnaire will be administered at the times 
indicated in the Schedule of Events Table (Appendix A): Baseline (beginning of 4 week baseline 
period; V2), Randomization (end of 4 week baseline period; V3), Prevention Treatment Week 4 
(V4), Prevention Treatment Week 8 (V5), Prevention Treatment Week 12 (V6), Follow-Up 
Week 16 (End of Study; V7), and at Unanticipated/Early Termination Visit should one occur.  
The participant will answer a questionnaire examining the relationship between impact of 
migraine and quality of life. 
 
MSQL questionnaire can be found in Appendix D. 

11.15 CGI 

Clinical Global Impression (CGI) scale is an investigator assessment that will be administered at 
the times indicated in the Schedule of Events Table (Appendix A): Baseline (beginning of 4 
week baseline period; V2), Randomization (end of 4 week baseline period; V3), Prevention 
Treatment Week 4 (V4), Prevention Treatment Week 8 (V5), Prevention Treatment Week 12 
(V6), Follow-Up Week 16 (End of Study; V7), and at Unanticipated/Early Termination Visit 
should one occur.  The clinician will assess measures of symptom severity, treatment response 
and the efficacy of treatments in patients. 
 
CGI scale can be found in Appendix E. 

11.16 Sample Shipment 

All laboratory testing samples are to be shipped overnight in designated temperature conditions 
to the central laboratory where samples will be analyzed.  
 
All frozen serum/plasma and nasal fluid for biomarkers are to be shipped monthly on dry ice to 
the central laboratory.  Shipments should be made only on Mondays and Tuesdays to ensure 
receipt of the specimens by Friday. 

12 SAFETY ASSESSMENTS 

12.1 Compliance 

At Randomization visit (V3), study personnel will be asked to take out all study medication 
bottles from the carton, weigh the bottles and record the weight. At each subsequent visit, study 
personnel will need to weigh the bottle without the carton and record weight.  In addition, weight 
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measurements will be performed with the protection cap and safety clip from each bottle 
removed. This procedure should be followed every time study medication returned and weighed.   
 
Participants will be asked to bring study medication with them to selected scheduled visits (V4, 
V5, V6, and Unanticipated Visit if necessary) after delivery of IP at V3.  Each site participating 
in the trial will be instructed to assess subject’s compliance by weighing the investigational 
product and obtaining the weight of the bottle in grams pre and post application during 
preventive treatment (all 3 unused bottles at visit V3 before the on-site first dose, after priming 
of first bottle at V3, after 4 weeks dosing of first bottle at V4, after 4 weeks dosing of second 
bottle at V5, and after 4 weeks dosing of third bottle at V6). Sites will be provided scales, which 
will be calibrated prior to each use. Study personnel will be instructed to record measurements 
into the eCRF. 

12.2 Safety Monitoring 

Local and systemic adverse events (AEs) related to intranasal route of administration during 
prevention treatment and follow-up will be recorded for the duration of the study from screening 
to end of follow-up. 

Safety monitoring will include infectious complications related to B244 (by symptoms and/or 
testing; pulmonary, nasal, neurological), local and systemic AEs related to intranasal route 
during treatment and at follow-up.  Local AEs include runny nose, nasal congestion, sneezing, 
nasal itching, palate itching, anosmia, nasal ulceration, nasal bleeding, sore throat, cough, Bell’s 
palsy, other neurologic complications, fevers, chills, headache, muscle aches, decreased appetite, 
nausea, vomiting, and rash.  

Sponsor will distinguish between immediate (onset of reaction is during the first 30 minutes after 
administration) and delayed (onset of action is after the first 30 minutes of administration) effects 
for safety reporting of adverse events. 

12.3 Pregnancy Reporting 

Any pregnancy will be reported by study participants during their study participation. 
Participants who report pregnancy or lactation during the review of inclusion/exclusion criteria 
prior to randomization will not be enrolled in the trial. In case of pregnancy, Investigational 
Product should be discontinued and the Sponsor informed. Follow-up of the pregnancy will be 
mandatory until the outcome is available.  

12.4 Study Completion 

A completed participant is one who has completed all study visits. Day 112 (Week 16) study 
visit is defined as the participant’s last visit (V7). 

12.5 Subject Withdrawal Criteria 

A subject may withdraw from the study at any time at his/her own request, or may be withdrawn 
at any time at the discretion of the Investigator for safety, behavioral, or administrative reasons.  
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14.4 Safety Analyses 

The primary endpoint is safety, as assessed by incidence and severity of AEs, physical 
examination, neurological examination, and vital signs (blood pressure, heart rate, respiratory 
rate).  A secondary safety endpoint is safety assessments after 28 day follow-up period. 
 
The analysis of safety will be based on the safety population, which is defined as all subjects 
receiving at least 1 dose of B244 or Vehicle. Adverse events (AEs) will be coded using the 
Medical Dictionary for Regulatory Activities (MedDRA®) for purposes of summarization. All 
AEs occurring during the study will be included in by-subject data listings and tabulated. Events 
leading to death, serious AEs, and events resulting in study discontinuation will be summarized 
using standard descriptive statistics, and presented by treatment arm. Exposure to study drug and 
reasons for discontinuation of study treatment will be tabulated. Shift tables relative to the 
normal range will be provided for laboratory parameters.  Additional analyses will be performed, 
if warranted, upon review of the data. 

14.4.1 Definitions  

All adverse events recorded during the study will be coded according to Medical Dictionary 
for Regulatory Activities.  
 
The primary analysis of safety will be based on the safety population, which is defined as all 
subjects receiving at least 1 dose of B244 or placebo. Adverse events (AEs) will be coded 
using the Medical Dictionary for Regulatory Activities (MedDRA®) for purposes of 
summarization. All AEs occurring during the study will be included in by-subject data 
listings and tabulated. Events leading to death, SAEs, and events resulting in study 
discontinuation will be summarized using standard descriptive statistics, and presented by 
treatment arm. Exposure to study drug and reasons for discontinuation of study treatment will 
be tabulated. Shift tables relative to the normal range will be provided for laboratory 
parameters.  Additional analyses will be performed, if warranted, upon review of the data. 

14.4.2 Adverse Events  

All adverse events (AEs) recorded during the study through the date of randomization 
through 28 days after the last dose of study drug will analyzed.  
 
All AE’s will be coded according to Medical Dictionary for Regulatory Activities and 
summarized using System Organ Class (SOC) and Preferred Term (PT).  

 
AE’s will be summarized using incidence rates. Therefore, each subject will only contribute 
once for a given adverse event SOC or PT.  

 
A summary of the incidence of any adverse event, SAE, and adverse events leading to 
discontinuation will be presented.  Summaries will display, by treatment, the incidence of 
patients with events, the frequency of patients with events within each primary system organ 
class and by preferred terms. For each preferred term and each system organ class a patient 
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(d) results in disability/incapacity, or 

NOTE:  The term disability means a substantial disruption of a person’s ability to conduct 
normal life functions.  This definition is not intended to include experiences of relatively minor 
medical significance such as uncomplicated headache, nausea, vomiting, diarrhea, influenza, and 
accidental trauma (e.g. sprained ankle) which may interfere or prevent everyday life functions 
but do not constitute a substantial disruption. 

(e) is a congenital anomaly/birth defect 

(f) Medical or scientific judgment should be exercised in deciding whether reporting is 
appropriate in other situations, such as important medical events that may not be 
immediately life-threatening or result in death or hospitalization but may jeopardize the 
participant or may require medical or surgical intervention to prevent one of the other 
outcomes listed in the above definition.  These should also be considered serious.  Examples 
of such events are invasive or malignant cancers, intensive treatment in an emergency room 
or at home for allergic bronchospasm, blood dyscrasias or convulsions that do not result in 
hospitalization, or development of drug dependency or drug abuse. 

15.3 Time Period, Frequency, and Method of Detecting AEs and SAEs 

All AEs occurring after administration of the first dose of study medication and on or before the 
final assessment must be reported as AEs.  All AEs must be recorded irrespective of whether 
they are considered drug-related. 
 
At each assessment in the period defined above, AEs will be evaluated by the Investigator and 
recorded. 
 
Any AEs already documented at a previous assessment and designated as ongoing, should be 
reviewed at subsequent assessments as necessary.  If these have resolved, this should be 
documented.  Changes in intensity or frequency of AEs should be recorded as separate events 
(i.e., a new record started). 
 
The recording of AEs and SAEs are described in Section 15.4 (“Recording of AEs and SAEs”). 

15.4 Recording of AEs and SAEs 

All clinical events, including either observed or volunteered problems, complaints or symptoms 
are to be recorded on the Adverse Events page(s) of the CRF.  The need to capture this 
information is not dependent upon whether the clinical event is associated with study treatment. 
Adverse clinical events resulting from concurrent illnesses or reactions to concurrent 
medications are also to be recorded.  In order to avoid vague, ambiguous, or colloquial 
expressions, the AE should be recorded in standard medical terminology rather than the 
participant’s own words. 
 
Each adverse clinical event is to be evaluated for duration, intensity, and whether the event may 
be associated with the investigational product (IP) or other causes.  Start and stop dates, 
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relationship to investigational product (IP), medical management, and alternative causality of 
event must be recorded in the Adverse Events section of the CRF.  AEs believed to be possibly 
related to investigational product (IP) must be followed until resolution. 

15.5 Evaluating AEs and SAEs 

15.5.1 Severity Rating 

The severity of an adverse event (AE and SAE) is to be scored according to the following 
scale: 

Mild Awareness of sign or symptom, but easily tolerated 

Moderate Discomfort enough to cause interference with usual 
activity 

Severe Incapacitating with inability to work or perform usual 
activity 
 

Potentially 
Life 
Threatening 
 

Life threatening consequences; urgent intervention 
indicated 

Fatal Death related to AE 

 
An AE that is assessed as severe should not be confused with a SAE.  An event is defined as 
‘serious’ when it meets one of the pre-defined outcomes as described in Section 15.2 
“Definition of a SAE”. 

15.5.2 Relationship to Investigational product (IP)  

SAEs will be classified as “definitely not related”, “unlikely related”, “possibly related”, 
“probably related”, or “definitely related” (including unknown).  
 
For AEs, the relationship to study treatment is to be assessed according to the following 
definitions: 
 

Definitely not related: The AE is definitely not related to the drug.  This designation 
should be reserved for those events which occur prior to study treatment or for those 
events which cannot be even remotely related to study participation (e.g., injuries 
sustained in an automobile accident). 
Unlikely related: There is no reasonable association between the study treatment and the 
suspected event and the event could have been produced by the participant 's clinical state 
or other modes of therapy administered to the participant. 
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Records that may reveal the identities of participants must be well protected, with consideration 
given to confidentiality and the right to privacy of participants. 

16.2 Laws and Regulations 

This Clinical Trial will be conducted in compliance with all international laws and regulations, 
and national laws and regulations of the countries in which the clinical trial is performed, as well 
as any applicable guidelines. The trial will be registered and updated on www.clintrials.gov and 
on other sites, as deemed appropriate.  

16.3 Informed Consent 

Each participant must be provided with a statement that the investigation involves research and 
that the IRB has approved solicitation of participants to participate; a fair explanation of the 
procedures to be followed and their purposes, including identification of any procedures which 
are experimental; a description in lay language of any possible side effects; a description of any 
attendant discomforts and risks reasonably to be expected; a description of any benefits 
reasonably to be expected; a disclosure of any appropriate alternative procedures that might be 
advantageous for the participant; an offer to answer any inquiries concerning the procedures, and 
instruction that the person is free to withdraw consent and discontinue participation in the project 
or activity at any time without prejudice to the participant.  Payment to research participants for 
taking part in the study is based on time and inconvenience.   All information concerning 
payment, including the schedule of payments, must be set forth in the informed consent, 
including a disclosure that the Investigator is being paid to perform the stated research. 
 
A participant must give consent to take part in the study.  Participants below the age of majority 
in the municipality must give written assent to participate in this study.  This consent must be 
dated and retained by the Principal Investigator as part of the study records.  A downloadable 
digital copy shall be given to the person signing the form.  The informed consent process must be 
documented in the participant’s source documents. 
 
The Investigator agrees that the Sponsor, its employees or agents will have the right from time to 
time during the course of this study to audit and review pertinent medical records relating to this 
clinical trial.  A statement will be obtained from each person participating in the study permitting 
the release of his/her medical records as necessary for inspection by authorized personnel of the 
Sponsor, FDA, and the staff managing the clinical study.  
 
The release of medical records and the review of the contents will be in compliance with the 
Health Insurance Portability and Accountability Act of 1996 (HIPAA). 

16.4 Institutional Review Board/Independent Ethics Committee (IRB/EC) 

The protocol and informed consent form and the electronic version of the consent for this study 
must be approved by the IRB.  A copy of the Letter of Approval from the Board, which contains 
specific identification of the documents approved, must be received by the Sponsor prior to 
shipment of drug supplies to the Principal Investigator. 
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All changes to the protocol, as well as a change of Investigator, must also be approved by the 
IRB and documentation of this approval provided to the study monitor.  Records of the IRB’s 
review and approval of all documents pertaining to the study must be kept on file by the 
Principal Investigator and are subject to FDA inspection at any time.  IRB renewal for approval 
is required each year.  The Investigator is to notify AOBiome, in writing, of the approval to 
continue the study.   

16.5 Clinical Monitoring/Record Keeping 

There shall be no alterations in the protocol design without the written consent and approval of 
the Sponsor and the approval of the IRB, except in the case that participants are at immediate 
risk without immediate implementation of such alterations.  In the aforementioned situation, the 
site should notify the Sponsor and IRB of the deviation as soon as possible, and should seek the 
written consent and approval of the Sponsor and the approval of the IRB. 
 
All results of this trial must be recorded on eCRFs.  Each participant who has been randomized 
must have a completed eCRF.  Reasons for termination must be stated in the early termination 
section.  Study participants are not to be identified by name on eCRFs, but rather by coded 
identifiers and participant initials.   
 
The study monitor will verify the accuracy of the data by reviewing pertinent source documents 
such as office records or hospital charts of the participants. 
 
Study records include eCRFs, signed FDA Form 1572, original reports of test results, and 
digitally signed electronic informed consent forms.  IRB approval letters and other documents 
pertaining to the conduct of the study are to be kept on file by the Investigator.   If the study files 
are assigned to someone else or removed to another location, the Investigator is to notify the 
study monitor or Sponsor in writing of the change.  All study records are subject to FDA 
inspection at any time. 
 
All information supplied to the Investigator by the Sponsor before, during, and after the study is 
confidential.  Such information is to be used solely in connection with the clinical study.  The 
study protocol, IB, and any other pertinent study related materials or records provided are to be 
maintained in a confidential manner, reviewed carefully with attention to admonitions and 
returned to the Sponsor upon request.  No part of these materials may be reproduced or 
transmitted in any form without prior written permission from the Sponsor. 

17  ADMINISTRATIVE RULES 

17.1 Curriculum Vitae 

An updated, signed, and dated copy of the curriculum vitae limited to the experience, 
qualification and training for each Investigator and/or Sub-Investigator(s) will be provided to the 
Sponsor prior to the beginning of the Clinical Trial.  

17.2 Archiving of Study Documentation 
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The Investigator must maintain confidential all study documentation, and take measures to 
prevent accidental or premature destruction of these documents.  
 
It is recommended that the Investigator retain the study documents at least fifteen (15) years after 
the completion or discontinuation of the Clinical Trial. However, applicable regulatory 
requirements should be taken into account in the event that a longer period is required.  
 
The Investigator must notify the Sponsor prior to destroying any study essential documents 
within the fifteen (15) year period following the Clinical Trial completion or discontinuation.  
 
If the Investigator's personal situation is such that archiving can no longer be ensured by him/her, 
the Investigator shall inform the Sponsor and the relevant records shall be transferred to a 
mutually agreed upon designee.  

17.3 Internal Safety Review Committee 

An internal safety review committee may be set up as needed to protect the ethical and safety 
interests of participants and to protect the scientific validity of the study. Ad-hoc safety interim 
analyses might be performed by an independent statistician if the safety review committee 
identifies potential safety signals during its routine blinded safety review. The details for the 
analysis plan will be documented in the trial’s Statistical Analysis Plan. 

18 STUDY MONITORING 

18.1 Responsibilities of the Investigator(s)  

The Investigator(s) undertake(s) to perform the Clinical Trial in accordance with this Clinical 
Trial Protocol, ICH guidelines for Good Clinical Practice and the applicable regulatory 
requirements.  
 
The Investigator is required to ensure compliance with all procedures required by the Clinical 
Trial Protocol and by study procedures provided by the Sponsor (including security rules). The 
Investigator agrees to provide reliable data and all information requested by the Clinical Trial 
Protocol (with the help of the Case Report Form [CRF], Discrepancy Resolution Form [DRF] or 
other appropriate instrument) in an accurate and legible manner according to the instructions 
provided and to ensure direct access to source documents to Sponsor representatives. If any 
particular circuits have to be defined (e.g., e-CRF, Fax), particular attention should be paid to the 
confidentiality of the patient's data to be transferred. The Investigator may appoint such other 
individuals as he/she may deem appropriate as Sub-Investigators to assist in the conduct of the 
Clinical Trial in accordance with the Clinical Trial Protocol. All Sub-Investigators shall be 
timely appointed and listed. The Sub-Investigators will be supervised by and under the 
responsibility of the Investigator. The Investigator will provide them with a Clinical Trial 
Protocol and all necessary information.  

18.2 Responsibilities of the Sponsor  
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The Sponsor of this Clinical Trial is responsible to Health Authorities for taking all reasonable 
steps to ensure the proper conduct of the Clinical Trial Protocol with regard to ethics, Clinical 
Trial Protocol compliance, integrity and validity of the data recorded on the Case Report Forms. 
Thus, the main duty of the Monitoring Team is to help the Investigator and the Sponsor maintain 
a high level of ethical, scientific, technical and regulatory quality in all aspects of the Clinical 
Trial. At regular intervals during the Clinical Trial, the site will be contacted, through monitoring 
visits, letters or telephone calls, by a representative of the Monitoring Team to review study 
progress, Investigator and patient compliance with Clinical Trial Protocol requirements, and any 
emergent problems. During these monitoring visits, the following but not exhaustive list of 
points will be scrutinized with the Investigator: patient informed consent, patient recruitment and 
follow-up, Serious Adverse Event documentation and reporting, outcome events documentation 
and reporting, Investigational Product allocation, patient compliance with the Investigational 
Product regimen, Investigational Product accountability, concomitant therapy use and quality of 
data.  

18.3 Source Document Requirements  

According to the ICH guidelines for Good Clinical Practice, the Monitoring Team must check 
the Case Report Form entries against the source documents, except for the preidentified source 
data directly recorded in the Case Report Form. The Informed Consent Form will include a 
statement by which the patient allows the Sponsor’s duly authorized personnel, the Ethics 
Committee (IRB/EC), and the regulatory authorities to have direct access to source data which 
supports the data on the Case Report Forms (e.g., patient's medical file, appointment books, 
original laboratory records, etc.). These personnel, bound by professional secrecy, must keep 
confidential all personal identity or personal medical information (according to confidentiality 
rules).  

18.4 Use and Completion of Case Report Forms (CRFs) and Additional Requests  

The sponsor or CRO will be responsible for activities associated with the data management 
of this study. This will include setting up a relevant database and data transfer mechanisms, 
along with appropriate validation of data and resolution of queries. Data generated within this 
clinical study will be handled according to the relevant SOPs of the data management and 
biostatistics departments of sponsor or CRO. 
  
For Electronic Data Capture (EDC): 
Study sites will enter data directly into an EDC system by completing the eCRF via a secure 
internet connection.  Data entered into the eCRF must be verifiable against source documents 
at the study site. Any changes to the data entered into the EDC system will be recorded in an 
automated, secure audit trail and is Food and Drug Administration (FDA) Code of Federal 
Regulations (CFR) Title 21 Part 11 compliant. 
  
Data entered into the eCRF will be validated as defined in the Data Validation Specifications 
(DVS). Validation includes, but is not limited to, validity checks (for example, missing data, 
range checks) and consistency checks (logical checks between variables) to ensure that study 
data are accurately reported. Additionally, CRO Data Management will perform aggregate data 
review as defined in the DVS to ensure that the data are complete, consistent and reasonable. The 
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electronic edit checks will run continually throughout the course of the study and queries 
reviewed by CRO personnel to assure validity as compared to source records. Manual queries 
may also be entered into EDC by Monitoring or Data Management personnel to address 
identified discrepancies. 
  
Medical conditions/procedures will be coded using MedDRA and prior and concomitant 
medications will be coded using WHODrug. 
  
At the conclusion of the study, each site will be provided with their subject CRFs in Portable 
Document Format (PDF) for archival.  The CRF PDFs will contain subject data, audit trail 
information, queries including responses, and comments. 

19 PUBLICATIONS 

All data generated from this study are the property of AOBiome LLC and shall be held in strict 
confidence along with all information furnished by AOBiome.  Independent analyses and/or 
publication of these data by the Investigator or any member of his/her staff is not permitted 
without prior written consent of AOBiome.   
 
Any formal presentation or publication of data from this trial will be considered as a joint 
publication by the Investigator(s) and appropriate Sponsor personnel.  Authorship will be 
determined by mutual agreement. Written permission to the Investigator will be contingent on 
the review by the Sponsor of the methodology and statistical analysis and any publication or 
presentation will provide for nondisclosure of AOBiome confidential or proprietary information.  
In all cases, the parties agree to submit all manuscripts or abstracts to all other parties at least 30 
days prior to submission.  This will enable all parties to protect proprietary information and to 
provide comments based on information that may not yet be available to other parties.   

20 PROTOCOL ADHERENCE 

This protocol defines the study objectives, the study procedures and the data to be collected on 
study participants. Additional assessments required to ensure safety of participants should be 
administered as deemed necessary on a case by case basis. Under no circumstances is an 
Investigator allowed to collect additional data or conduct any additional procedures for any 
research related purpose involving any investigational drugs under the protocol. 
 
Investigators ascertain they will apply due diligence to avoid protocol deviations. If an 
Investigator feels a protocol deviation would improve the conduct of the study this must be 
considered a protocol amendment, and unless such an amendment is agreed upon by the sponsor 
and approved by the IRB/IEC and health authorities, where required, it cannot be implemented. 

21 CONFIDENTIALITY  

All information disclosed or provided by the Sponsor (or any company/institution acting on their 
behalf), or produced during the Clinical Trial, including, but not limited to, the Clinical Trial 
Protocol, the CRFs, the Investigator's Brochure and the results obtained during the course of the 
Clinical Trial, is confidential. The Investigator or any person under his/her authority agrees to 
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undertake to keep confidential and not to disclose the information to any third party without the 
prior written approval of the Sponsor. However, the submission of this Clinical Trial Protocol 
and other necessary documentation to the Ethics Committee (IRB/EC) is expressly permitted, the 
IRB/EC members having the same obligation of confidentiality. The Sub-Investigators shall be 
bound by the same obligation as the Investigator. The Investigator shall inform the Sub-
Investigators of the confidential nature of the Clinical Trial. The Investigator and the Sub-
Investigators shall use the information solely for the purposes of the Clinical Trial, to the 
exclusion of any use for their own or for a third party's account. 

22 PROPERTY RIGHTS  

All information, documents and Investigational Product provided by the Sponsor or its designee 
are and remain the sole property of the Sponsor. The Investigator shall not mention any 
information or the Product in any application for a patent or for any other intellectual property 
rights. All the results, data, documents and inventions, which arise directly or indirectly from the 
Clinical Trial in any form, shall be the immediate and exclusive property of the Sponsor. The 
complete verified database will be shared with the Operations Committee, which shall have full 
access to all data. The Sponsor may use or exploit all the results at its own discretion, without 
any limitation to its property right (territory, field, continuance). The Sponsor shall be under no 
obligation to patent, develop, market or otherwise use the results of the Clinical Trial. As the 
case may be, the Investigator and/or the Sub-Investigators shall provide all assistance required by 
the Sponsor, at the Sponsor's expense, for obtaining and defending any patent, including 
signature of legal documents.  

23 DATA PROTECTION  

The patient's personal data and Investigator's personal data which may be included in the 
Sponsor database shall be treated in compliance with all applicable laws and regulations;  
 
When archiving or processing personal data pertaining to the Investigator and/or to the patients, 
the Sponsor shall take all appropriate measures to safeguard and prevent access to this data by 
any unauthorized third party.  

24 SPONSOR AUDITS AND INSPECTIONS BY REGULATORY AGENCIES  

For the purpose of ensuring compliance with the Clinical Trial Protocol, Good Clinical Practice 
and applicable regulatory requirements, the Investigator should permit auditing by or on the 
behalf of the Sponsor and inspection by applicable regulatory authorities.  
 
The Investigator agrees to allow the auditors/inspectors to have direct access to his/her study 
records for review, being understood that this personnel is bound by professional secrecy, and as 
such will not disclose any personal identity or personal medical information.  
 
The Investigator will make every effort to help with the performance of the audits and 
inspections, giving access to all necessary facilities, data, and documents. As soon as the 
Investigator is notified of a future inspection by the authorities, he will inform the Sponsor and 
authorize the Sponsor to participate in this inspection.  
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The confidentiality of the data verified and the protection of the patients should be respected 
during these inspections.  
 
Any result and information arising from the inspections by the regulatory authorities will be 
immediately communicated by the Investigator to the Sponsor.  
 
The Investigator shall take appropriate measures required by the Sponsor to take corrective 
actions for all problems found during the audit or inspections.  

25 PREMATURE DISCONTINUATION OF THE STUDY OR PREMATURE CLOSE-
OUT OF A SITE 

25.1 Decided by the Sponsor in the Following Cases: 

1. In the event the results of the Clinical Trial do not appear to be scientifically convincing 
to the Sponsor;  

2. If the aim of the Clinical Trial has become outdated or is no longer of interest;  
3. If the information on the product leads to doubt as to the benefit/risk ratio;  
4. If the Investigator has received from the Sponsor all Investigational Product, means and 

information necessary to perform the Clinical Trial and has not included any patient after 
a reasonable period of time mutually agreed upon;  

5. In the event of breach by the Investigator of a fundamental obligation under this 
agreement, including but not limited to breach of the Clinical Trial Protocol, breach of 
the applicable laws and regulations or breach of the ICH guidelines for GCP;  

6. If the total number of patients are included earlier than expected; In any case the Sponsor 
will notify the Investigator of its decision by written notice.  

25.2 Decided by the Investigator  

The Investigator must notify (30 days' prior notice) the Sponsor of his/her decision and give the 
reason in writing. In all cases (decided by the sponsor or by the Investigator), the appropriate 
Ethics Committee(s) (IRB/EC) and Health Authorities should be informed.  

26 CLINICAL TRIAL PROTOCOL AMENDMENTS  

Any protocol amendments will be added as stand-alone documents.  In addition, any and all 
revisions dictated by the amendments will be made in the protocol.  Each time a protocol is 
amended, a new amended version date will be added to the cover page. 
 
All appendices attached hereto and referred to herein are made part of this Clinical Trial 
Protocol. The Investigator should not implement any deviation from, or changes of the Clinical 
Trial Protocol without agreement by the sponsor and prior review and documented 
approval/favorable opinion from the IRB/EC of an amendment, except where necessary to 
eliminate an immediate hazard(s) to clinical trial patients, or when the change(s) involves only 
logistical or administrative aspects of the trial. Any change agreed upon will be recorded in 



CONFIDENTIAL 
 

MGB244-001 Amendment 2 (22Jun2018). AOBiome, LLC Page 69 of 85 

writing, the written amendment will be signed by the Investigator and by the Sponsor and the 
signed amendment will be filed with this Clinical Trial Protocol. Any amendment to the Clinical 
Trial Protocol requires written approval/favorable opinion by the IRB/EC prior to its 
implementation, unless there are overriding safety reasons. In some instances, an amendment 
may require a change to the Informed Consent Form. The Investigator must receive an IRB/EC 
approval/favorable opinion concerning the revised Informed Consent Form prior to 
implementation of the change. 
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27 APPENDIX A-SCHEDULE OF EVENTS 
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Study diary12 X X X X 

 

X X X X 

Migraine pain 
intensity score 

X X X X 

 

X X X X 

MIDAS13  X X   X  X 

HIT-614  X X X X X X X 

MSQL15  X X X X X X X 

CGI16  X X X X X X X 

Subject Satisfaction 
Survey 

      X X18 
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1. Informed consent can be obtained up to 14 days prior to the baseline visit (V2). 
2. Inclusion and exclusion criteria will be reviewed at Screening (V1), Baseline (V2), and Randomization (V3) visits to make sure nothing changed. 
3. Blood samples for biomarkers will be collected and processed on site. Serum/plasma samples will be frozen onsite and shipped to the Central lab 
for storage.   
4. Subject’s demographic data and medical history are blinded to the statistician for randomization and treatment assignment.  Only subjects with 4-
14 migraine headache days per month during baseline period (28 days between V2 and V3) will be randomized. 
5. Nasal inspection will include clinical examination of the nasal mucosa, sinuses, and upper airway using an otoscope. 
6. Subjects will be trained for in-home treatment/assessment on the use of the nasal spray, and have their first dose of treatment on site (V3).  
Subjects will remain onsite for observation for 1 hour post dosing. Subjects will then be dispensed study medication for 12 weeks of at home dosing.  
7. Weight of individual IP bottles will be obtained at visits V3 (before and after first dose), V4, V5, V6, and unanticipated/early termination visit.   
8. Subjects will be counseled on the application of the nasal spray, study diary, and answer any questions. 
9. Fasting blood sample for a comprehensive metabolic panel, complete blood count, chemistry, lipid panel, and liver function test-15 ml.  Also 
includes urinalysis.  Patients should fast for at least 8 hours before the test. Blood will be shipped to the central lab for processing. 
10. Urine pregnancy test to be done on WOCBP. 
11. Intranasal strip will be used to collect nasal fluid for inflammatory cytokines.  Optionally, nasal fluid may be evaluated for nasal microbiome 
(e.g., PCR) to confirm presence of B244. 
12. Subjects will be asked to fill out a daily migraine-history diary from screening to treatment with study drug and a migraine-treatment diary from 
treatment through the remainder of the follow-up period. Baseline period, prevention treatment, and follow up observation period for study 
assessments will be daily and will include dosing, migraine days, headache days, migraine intensity, headache intensity, rescue meds (acute migraine 
specific meds), nausea, vomiting, photophobia, and sonophobia.  Collect sufficient information about the headache in the trial (i.e., headache 
intensity, presence/absence of associated symptoms, unilateral/bilateral location, aggravation by exercise, throbbing/non-throbbing) to verify the 
headache is a migraine. 
13. Migraine Disability Assessment questionnaire. 
14. Headache Impact Test-6 questionnaire. 
15. Migraine Specific Quality of Life questionnaire. 
16. Clinical Global Impression scale 
17. Subjects are randomized upon confirming the inclusion/exclusion criteria and the entry criteria of 4-14 migraine headache days during the 
baseline period. 
18. Only for Early Termination Visit due to study discontinuation or withdrawal.
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Scoring: After you have filled out this questionnaire, add the total number of days from 
questions 1-5 (ignore A and B).  

        

MIDAS Grade  
  
Definition  

   

MIDAS Score  

I  Little or No Disability  0-5  

II  Mild Disability  

   

6-10  

III  Moderate Disability  11-20  

IV    
Severe Disability  21+  

If Your MIDAS Score is 6 or more, please discuss this with your doctor.  
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Column 3 (Sometimes): 10 points each  ______  

Column 4 (Very often): 11 points each  ______  

Column 5 (Always): 13 points each   ______  

To score, add points for answers in each column.  

Total Score: ________  

Class I: 36-49, Class II: 50-55, Class III: 56-59, Class IV: 60 and more.  

It is suggested to talk to your physician for class II and more.  
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Partial remission of 
symptoms 

Minimal 

Slight improvement 
which doesn’t alter 
status of care of 
patient 

09  10  11  12  

Unchanged or 
worse 

13  14 15  16 

Not assessed = 00 
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and IL-13).  EBioMedicine 2017; 19: 128-138. 
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