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Supplemental Table 1:  26 

Severity of Grades for Solicited Local and Systemic Adverse Events 27 

 28 

Symptoms Severity 

None 
Grade 1  

(Mild) 

Grade 2 

(Moderate) 

Grade 3 

(Severe) 

Grade 4 

(Potentially life-

threatening) 

Injection Site Adverse Events (Local Adverse Events) 

Erythema (redness) < 25 mm 25 - 50 mm 51 - 100 mm > 100 mm Necrosis or 

exfoliative 

dermatitis  

Swelling < 25 mm 25 - 50 mm and 

does not interfere 

with activity 

51 – 100 mm or 

interferes with 

activity 

> 100 mm or 

prevents daily 

activity  

Necrosis 

Pain None Does not 

interfere with 

activity 

Repeated use of 

non-narcotic pain 

reliever for more 

than 24 hours or 

interferes with 

activity 

Any use of 

narcotic pain 

reliever or 

prevents daily 

activity 

Results in a visit 

to emergency 

room (ER) or 

hospitalization 

Solicited Systemic Adverse Events 

Fever (ºC or ºF) 

 

< 38.0 ºC 

< 100.4 ºF 

38.0 - 38.4 ºC 

100.4 - 101.1 ºF 

38.5 - 38.9 ºC 

101.2 - 102.0 ºF 

39.0 - 40.0 ºC 

102.1 - 104.0 ºF 

> 40.0 ºC 

> 104.0 ºF 

Headache None No interference 

with activity 

Repeated use of 

non-narcotic pain 

reliever for more 

than 24 hours or 

some interference 

with activity 

Significant; any 

use of narcotic 

pain reliever or 

prevents daily 

activity 

Results in a visit 

to emergency 

room (ER) or 

hospitalization 

Fatigue  None No interference 

with activity  

Some interference 

with activity  

Significant; 

prevents daily 

activity  

Results in a visit 

to emergency 

room (ER) or 

hospitalization 

Muscle aches None No interference 

with activity  

Some interference 

with activity  

Significant; 

prevents daily 

activity  

Results in a visit 

to emergency 

room (ER) or 

hospitalization 

Joint aches, chills, 

feeling of general 

discomfort or 

uneasiness (malaise), 

swelling in the axilla, 

swelling in the neck, 

swelling in the groin, 

swelling in the chest 

wall 

None No interference 

with activity 

Some interference 

with activity not 

requiring medical 

intervention  

Prevents daily 

activity and 

requires medical 

intervention  

Results in a visit 

to emergency 

room (ER) or 

hospitalization 

Source: FDA. Guidance for Industry: Toxicity grading scale for healthy adult and adolescent volunteers enrolled in 

preventive vaccine clinical trials. 2007. 

 29 
 30 
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Supplemental Table 2  31 

List of Potential Immune-Mediated Diseases 32 

Neuroinflammatory disorders Musculoskeletal disorders Skin disorders 

 Cranial nerve neuropathy, 

including paralysis and paresis 

(eg, Bell’s palsy). 

 Optic neuritis. 

 Multiple sclerosis. 

 Transverse myelitis. 

 Guillain-Barré syndrome, 

including Miller Fisher 

syndrome and other variants. 

 Acute disseminated 

encephalomyelitis, including site 

specific variants, eg, 

noninfectious encephalitis, 

encephalomyelitis, myelitis, 

myeloradiculoneuritis. 

 Myasthenia gravis, including 

Lambert-Eaton myasthenic 

syndrome. 

 Demyelinating peripheral 

neuropathies and plexopathies 

including: 

- Chronic inflammatory 

demyelinating 

polyneuropathy. 

- Multifocal motor neuropathy. 

- Polyneuropathies associated 

with monoclonal 

gammopathy. 

 Narcolepsy. 

 Systemic lupus erythematosus 

and associated conditions. 

 Systemic scleroderma (systemic 

sclerosis), including: 

- Diffuse scleroderma. 

- CREST syndrome. 

 Idiopathic inflammatory 

myopathies, including: 

- Dermatomyositis. 

- Polymyositis. 

 Anti-synthetase syndrome. 

 Rheumatoid arthritis and 

associated conditions including: 

- Juvenile idiopathic arthritis. 

- Still’s disease. 

 Polymyalgia rheumatica. 

 Spondyloarthropathies, 

including: 

- Ankylosing spondylitis. 

- Reactive arthritis (Reiter’s 

syndrome). 

- Undifferentiated 

spondyloarthritis. 

- Psoriatic arthritis. 

- Enteropathic arthritis. 

 Relapsing polychondritis. 

 Mixed connective tissue 

disorder. 

 Psoriasis. 

 Vitiligo. 

 Erythema nodosum. 

 Autoimmune bullous skin 

diseases (including pemphigus, 

pemphigoid, and dermatitis 

herpetiformis). 

 Lichen planus. 

 Sweet’s syndrome. 

 Localized scleroderma 

(morphea). 

 Cutaneous lupus erythematosus. 

 Rosacea. 
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 Tolosa Hunt syndrome.  Gout. 

Vasculitis Blood disorders Others 

 Large vessels vasculitis 

including: 

- Giant cell arteritis (temporal 

arteritis). 

- Takayasu’s arteritis. 

 Medium sized and/or small 

vessels vasculitis including: 

- Polyarteritis nodosa. 

- Kawasaki’s disease. 

- Microscopic polyangiitis. 

- Wegener’s granulomatosis 

(granulomatosis with 

polyangiitis). 

 Autoimmune hemolytic anemia. 

 Autoimmune thrombocytopenia. 

 Antiphospholipid syndrome. 

 Pernicious anemia. 

 Autoimmune aplastic anemia. 

 Autoimmune neutropenia. 

 Autoimmune pancytopenia. 

 Autoimmune glomerulonephritis 

including: 

- IgA nephropathy. 

- Glomerulonephritis rapidly 

progressive. 

- Membranous 

glomerulonephritis. 

- Membranoproliferative 

glomerulonephritis. 

- Mesangioproliferative 

glomerulonephritis. 

- Tubulointerstitial nephritis 

and uveitis syndrome. 
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Vasculitis (continued) Blood disorders (continued) Others (continued) 

- Churg–Strauss syndrome 

(allergic granulomatous 

angiitis or eosinophilic 

granulomatosis with 

polyangiitis). 

- Buerger’s disease 

(thromboangiitis obliterans). 

- Necrotizing vasculitis 

(cutaneous or systemic). 

- Antineutrophil cytoplasmic 

antibody (ANCA) positive 

vasculitis (type unspecified). 

- Henoch-Schonlein purpura 

(IgA vasculitis). 

- Behcet’s syndrome. 

- Leukocytoclastic vasculitis. 

  Ocular autoimmune diseases 

including: 

- Autoimmune uveitis. 

- Autoimmune retinitis. 

 Autoimmune 

myocarditis/cardiomyopathy. 

 Sarcoidosis. 

 Stevens-Johnson syndrome. 

 Sjögren’s syndrome. 

 Alopecia areata. 

 Idiopathic pulmonary fibrosis. 

 Goodpasture syndrome. 

 Raynaud’s phenomenon. 

 

Liver disorders Gastrointestinal disorders Endocrine disorders 

 Autoimmune hepatitis. 

 Primary biliary cirrhosis. 

 Primary sclerosing cholangitis. 

 Autoimmune cholangitis. 

 Inflammatory bowel disease, 

including: 

- Crohn’s disease. 

- Ulcerative colitis. 

- Microscopic colitis. 

- Ulcerative proctitis. 

 Celiac disease. 

 Autoimmune pancreatitis. 

 Autoimmune thyroiditis 

(including Hashimoto 

thyroiditis). 

 Grave’s or Basedow’s disease. 

 Diabetes mellitus type 1. 

 Addison’s disease. 

 Polyglandular autoimmune 

syndrome. 

 Autoimmune hypophysitis. 

  33 
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 34 

Supplemental Table 3 35 

Summary of COVID-19 Patients Providing Convalescent Sera 36 

Characteristics Mild Moderate Severe 

Subjects 16 8 11 

 

Sex, n (%)   

 

    Male 10 (62.5%) 2 (25.0%) 8 (72.7%) 

    Female  5 (31.3%) 6 (75.0%) 3 (27.3%) 

    

Race, n (%)    

    White 7 (43.8%) 6 (75.04%) 5 (45.5%) 

    Black or African American 1 (6.3%) 0 (0.0%) 5 (45.5%) 

    Asian 4 (25.0%) 2 (25.0%) 0 (0.0%) 

    

Ethnicity, n (%)    

     Hispanic/Latinx 2 (12.5%) 1 (12.5%) 1 (9.1%) 

    

Age:    

    Mean ± SD 42.7 ± 13.6 37.8 ± 13.0 51.9 ± 16.0 

    Median (range) 39 (20-66) 40.5 (19-58) 50.0 (28-82) 

SD: Standard Deviation 37 
 38 

 39 

 40 
Supplemental Table 4: 41 

Details of Subject Disposition   42 

 CoVLP 3·75 µg CoVLP 7·5 µg CoVLP 15 µg All 
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Unadjuvanted 

n (%) 

Adjuvanted 

with CpG 

1018 

n (%) 

Adjuvanted 

with AS03 

n (%) 

Unadjuvanted 

n (%) 

Adjuvanted 

with CpG 

1018 

n (%) 

Adjuvanted 

with AS03 

n (%) 

Unadjuvanted 

n (%) 

Adjuvanted 

with CpG 

1018 

n (%) 

Adjuvanted 

with AS03 

n (%) 

 

Screened 

Subjects    

      

413 

Screened 

Failure    

      

233 

           

Randomized 

Subjects 20 20 20 20 20 20 20 20 20 180 

Vaccinated at 

Day 0 

20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 180 (100·0) 

Vaccinated at 

Day 21 

20 (100·0) 20 (100·0) 19 (95.0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 19 (95.0) 20 (100·0) 178 (98.9) 

           

Safety Analysis 

Set  

20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 180 (100·0) 

Per Protocol Set           

     Day 21 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 19 (95·0) 20 (100·0) 179 (99·4) 

     Day 42 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 19 (95·0) 20 (100·0) 20 (100·0) 19 (95·0) 20 (100·0) 178 (98·9) 

Completed 

Through Day 21 

20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 20 (100·0) 19 (95·0) 20 (100·0) 179 (99·4) 

           

Early 

Withdrawal 

from Study 

0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 1 (5.0) 0 (0·0) 1 (0·6) 

     Adverse 

Event  

0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 

     Death  0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 

     Lost to 

Follow-up  

0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 

     Physician 

Decision  

0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 

     Pregnancy  0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 

     Protocol 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 
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Deviation  

     Site 

Terminated by 

sponsor 

0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 

     Study 

Termination by 

Sponsor 

0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 

     Withdrawal 

by Subject  

0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 1 (5·0) 0 (0·0) 1 (0·6) 

     Other  0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 0 (0·0) 
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Supplemental Table 5  

Solicited Adverse Events by Severity Grades from D0 to D7 (Safety Analysis Set) – 3.75 µg 

Symptoms Severity 

COVLP 3.75 ug 

unadjuvanted 

COVLP 3.75 ug 

with CpG 1018 

COVLP 3.75 ug 

with AS03 

Vacc. 1 

N=20 

Vacc 2 

N=20 

Vacc. 1 

N=20 

Vacc 2 

N=20 

Vacc 1 

N=20 

Vacc 2 

N=19 

        

  Redness at injection site Grade 1 1 (5.0) 0 (0.0) 0 (0.0) 1 (5.0) 1 (5.0) 2 (10.5) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (15.8) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.3) 

  Swelling at injection site Grade 1 0 (0.0) 1 (5.0) 1 (5.0) 3 (15.0) 3 (15.0) 5 (26.3) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.3) 

  Pain at injection site Grade 1 4 (20.0) 3 (15.0) 17 (85.0) 15 (75.0) 18 (90.0) 16 (84.2) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 3 (15.8) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Fever Grade 1 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 0 (0.0) 5 (26.3) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (10.5) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Headache Grade 1 3 (15.0) 2 (10.0) 9 (45.0) 6 (30.0) 6 (30.0) 6 (31.6) 

 Grade 2 0 (0.0) 1 (5.0) 1 (5.0) 2 (10.0) 0 (0.0) 5 (26.3) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Muscle aches Grade 1 0 (0.0) 0 (0.0) 1 (5.0) 2 (10.0) 1 (5.0) 4 (21.1) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (15.8) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Joint aches Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 1 (5.3) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.3) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Fatigue Grade 1 5 (25.0) 2 (10.0) 6 (30.0) 5 (25.0) 7 (35.0) 5 (26.3) 

 Grade 2 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 0 (0.0) 5 (26.3) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 1 (5.3) 

  Chills Grade 1 1 (5.0) 1 (5.0) 1 (5.0) 0 (0.0) 0 (0.0) 8 (42.1) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (21.1) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Discomfort or uneasiness Grade 1 2 (10.0) 1 (5.0) 3 (15.0) 1 (5.0) 3 (15.0) 4 (21.1) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 5 (26.3) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.3) 

  Swelling in the neck Grade 1 1 (5.0) 0 (0.0) 4 (20.0) 1 (5.0) 0 (0.0) 1 (5.3) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the axilla Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the groin Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the chest wall Grade 1 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
1 Note: that all safety hematology and biochemistry results were within notrmal limits except for one subject in the  

CoVLP – unadjuvanted group who had a Garde 4 elevation of CPK at 3 days pos-vaccination that was attributed by 

the site investigator to intense/unusual physical activity. The elevated CPK value rapidly returned to normal and this 

observation was not considered to be relaetd to the study vaccine by the site investigator.  
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Supplemental Table 6:  

Solicited Adverse Events by Severity Grades from D0 to D7 (Safety Analysis Set) – 7.5 µg 

Symptoms Severity 

COVLP 7.5 ug 

unadjuvanted 

COVLP 7.5 ug 

with CpG 1018 

COVLP 7.5 ug 

with AS03 

Vacc. 1 

N=20 

Vacc 2 

N=20 

Vacc. 1 

N=20 

Vacc 2 

N=20 

Vacc 1 

N=20 

Vacc 2 

N=20 

        

  Redness at injection site Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 4 (20.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (10.0) 

  Swelling at injection site Grade 1 0 (0.0) 1 (5.0) 4 (20.0) 3 (15.0) 6 (30.0) 5 (25.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (15.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Pain at injection site Grade 1 6 (30.0) 2 (10.0) 15 (75.0) 12 (60.0) 15 (75.0) 14 (70.0) 

 Grade 2 0 (0.0) 0 (0.0) 1 (5.0) 2 (10.0) 1 (5.0) 4 (20.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Fever Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 3 (15.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Headache Grade 1 6 (30.0) 2 (10.0) 8 (40.0) 2 (10.0) 2 (10.0) 9 (45.0) 

 Grade 2 0 (0.0) 2 (10.0) 0 (0.0) 1 (5.0) 0 (0.0) 6 (30.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Muscle aches Grade 1 1 (5.0) 1 (5.0) 1 (5.0) 2 (10.0) 0 (0.0) 8 (40.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (10.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Joint aches Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 5 (25.0) 

 Grade 2 0 (0.0) 1 (5.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (10.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Fatigue Grade 1 3 (15.0) 1 (5.0) 3 (15.0) 6 (30.0) 3 (15.0) 12 (60.0) 

 Grade 2 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 1 (5.0) 3 (15.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 0 (0.0) 

  Chills Grade 1 1 (5.0) 1 (5.0) 1 (5.0) 4 (20.0) 0 (0.0) 9 (45.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (15.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Discomfort or uneasiness Grade 1 0 (0.0) 0 (0.0) 2 (10.0) 2 (10.0) 0 (0.0) 8 (40.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (15.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the neck Grade 1 1 (5.0) 0 (0.0) 0 (0.0) 1 (5.0) 1 (5.0) 2 (10.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the axilla Grade 1 1 (5.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the groin Grade 1 1 (5.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the chest wall Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 1 Note: that all safety hematology and biochemistry results were within notrmal limits except  elevated CPK levels  

in one subject in the  CoVLP–unadjuvanted group (Grade 4) and two subjects in the CoVLP+CpG1018 group (one 

Garde 4 and one Grade 3) at 3 days pos-vaccination that were attributed by the site investigator to intense/unusual 

physical activity. The elevated CPK values rapidly returned to normal and these observations  



Ward BJ et al.   Page 11 

 
  
 

Supplemental Table 7:  

Solicited Adverse Events by Severity Grades from D0 to D7 (Safety Analysis Set) – 15 µg 

Symptoms Severity 

COVLP 15 ug 

unadjuvanted 

COVLP 15 ug 

with CpG 1018 

COVLP 15 ug 

with AS03 

Vacc 1 

N=20 

Vacc 2 

N=20 

Vacc. 1 

N=20 

Vacc 2 

N=19 

Vacc 1 

N=20 

Vacc 2 

N=20 

        

  Redness at injection site Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 3 (15.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling at injection site Grade 1 0 (0.0) 0 (0.0) 2 (10.0) 1 (5.3) 3 (15.0) 3 (15.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 1 (5.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

  Pain at injection site Grade 1 6 (30.0) 7 (35.0) 16 (80.0) 13 (68.4) 13 (65.0) 14 (70.0) 

 Grade 2 0 (0.0) 1 (5.0) 0 (0.0) 1 (5.3) 4 (20.0) 2 (10.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Fever Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.3) 0 (0.0) 5 (25.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Headache Grade 1 3 (15.0) 2 (10.0) 6 (30.0) 4 (21.1) 7 (35.0) 6 (30.0) 

 Grade 2 1 (5.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 3 (15.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Muscle aches Grade 1 1 (5.0) 0 (0.0) 2 (10.0) 1 (5.3) 1 (5.0) 2 (10.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (15.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Joint aches Grade 1 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 1 (5.0) 2 (10.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Fatigue Grade 1 0 (0.0) 1 (5.0) 0 (0.0) 6 (31.6) 4 (20.0) 9 (45.0) 

 Grade 2 1 (5.0) 0 (0.0) 1 (5.0) 0 (0.0) 0 (0.0) 2 (10.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Chills Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 2 (10.5) 1 (5.0) 6 (30.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) (10.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Discomfort or uneasiness Grade 1 0 (0.0) 0 (0.0) 1 (5.0) 2 (10.5) 2 (10.0) 4 (20.0) 

 Grade 2 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 0 (0.0) 2 (10.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the neck Grade 1 2 (10.0) 0 (0.0) 1 (5.0) 1 (5.3) 2 (10.0) 3 (15.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the axilla Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.3) 2 (10.0) 2 (10.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the groin Grade 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

  Swelling in the chest wall Grade 1 0 (0.0) 0 (0.0) 1 (5.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

 Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
1 Note: that all safety hematology and biochemistry results were within notrmal limits except for two subjects in 

the  CoVLP–AS03 group who had Garde 4 elevations of CPK at 3 days pos-vaccination that was attributed by 

the site investigator to intense/unusual physical activity. The elevated CPK values rapidly returned to normal and 

these observations not considered to be relaetd to the study vaccine by the site investigator._________________ 
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Supplementary Table 8  

Treatment-Emergent Unsolicited Adverse Events up to 21 days after last vaccination (Safety Analysis Set) – Dose 3.75 µg 

Adverse Event 

SOC/PT 

COVLP 3.75 ug 

unadjuvanted 

 (N=20) 

COVLP 3.75 ug 

with CpG 1018 

 (N=20) 

COVLP 3.75 ug 

with AS03 

 (N=20) 

    

Subjects with at least one unsolicited AE 8 9 8 

    

Eye disorders    

Conjunctivitis allergic 1 (5.0) 0 (0.0) 0 (0.0) 

Gastrointestinal disorders    

Abdominal pain upper 0 (0.0) 1 (5.0) 0 (0.0) 

General disorders and administration site conditions    

Chest discomfort 1 (5.0) 0 (0.0) 0 (0.0) 

Fatigue 0 (0.0) 1 (5.0) 0 (0.0) 

Feeling hot 0 (0.0) 0 (0.0) 1 (5.0) 

Injection site pain 0 (0.0) 0 (0.0) 1 (5.0) 

Injection site swelling 0 (0.0) 0 (0.0) 1 (5.0) 

Infections and infestations    

Bacterial vaginosis 0 (0.0) 0 (0.0) 1 (5.0) 

Hordeolum 0 (0.0) 1 (5.0) 0 (0.0) 

Vaginal infection 0 (0.0) 0 (0.0) 1 (5.0) 

Injury, poisoning and procedural complications    

Ligament sprain 1 (5.0) 0 (0.0) 0 (0.0) 

Tooth fracture 1 (5.0) 0 (0.0) 0 (0.0) 

Investigations    

Blood glucose increased 0 (0.0) 1 (5.0) 0 (0.0) 

Musculoskeletal and connective tissue disorders    

Plantar fasciitis 0 (0.0) 1 (5.0) 0 (0.0) 

Nervous system disorders    

Dizziness exertional 0 (0.0) 1 (5.0) 0 (0.0) 

Paraesthesia 1 (5.0) 0 (0.0) 0 (0.0) 

Psychiatric disorders    

Depressed mood 0 (0.0) 1 (5.0) 0 (0.0) 

Irritability 0 (0.0) 1 (5.0) 0 (0.0) 

Reproductive system and breast disorders    

Dysmenorrhoea 0 (0.0) 0 (0.0) 1 (5.0) 

Respiratory, thoracic and mediastinal disorders    

Asthma exercise induced 0 (0.0) 0 (0.0) 1 (5.0) 

Skin and subcutaneous tissue disorders    
Rash maculo-papular 1 (5.0) 0 (0.0) 0 (0.0) 
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Supplementary Table 9: 

 Treatment-Emergent Unsolicited Adverse Events up to 21 days after last vaccination (Safety Analysis Set) – Dose 7.5 µg 

Adverse Event 

SOC/PT 

COVLP 7.5 ug 

unadjuvanted 

 (N=20) 

COVLP 7.5 ug 
with CpG 1018 

 (N=20) 

COVLP 7.5 ug 
with AS03 

 (N=20) 
    

Subjects with at least one unsolicited AE 9 11 7 

    

Blood and lymphatic system disorders    

Lymphadenopathy 0 (0.0) 0 (0.0) 1 (5.0) 

Gastrointestinal disorders    

Diarrhoea 0 (0.0) 0 (0.0) 1 (5.0) 

General disorders and administration site conditions    

Injection site papule 0 (0.0) 0 (0.0) 1 (5.0) 

Investigations    

Blood pressure decreased 1 (5.0) 0 (0.0) 0 (0.0) 

Blood pressure increased 1 (5.0) 0 (0.0) 0 (0.0) 

Metabolism and nutrition disorders    

Hypercholesterolaemia 1 (5.0) 0 (0.0) 0 (0.0) 

Musculoskeletal and connective tissue disorders    

Costochondritis 0 (0.0) 1 (5.0) 0 (0.0) 

Limb discomfort 0 (0.0) 1 (5.0) 0 (0.0) 

Pain in extremity 0 (0.0) 0 (0.0) 1 (5.0) 

Nervous system disorders    

Dizziness 0 (0.0) 1 (5.0) 0 (0.0) 

Psychiatric disorders    

Anxiety 0 (0.0) 1 (5.0) 0 (0.0) 

Reproductive system and breast disorders    

Vulvovaginal pruritus 0 (0.0) 1 (5.0) 0 (0.0) 

Respiratory, thoracic and mediastinal disorders    

Dry throat 1 (5.0) 0 (0.0) 0 (0.0) 

Rhinitis allergic 1 (5.0) 0 (0.0) 0 (0.0) 

Throat irritation 0 (0.0) 2 (10.0) 0 (0.0) 

Skin and subcutaneous tissue disorders    
Dermatitis contact 0 (0.0) 1 (5.0) 0 (0.0) 
Erythema 0 (0.0) 1 (5.0) 0 (0.0) 
Rash 1 (5.0) 0 (0.0) 0 (0.0) 
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Supplementary Table 10: 

 Treatment-Emergent Unsolicited Adverse Events up to 21 days after last vaccination (Safety Analysis Set) – Dose 15 µg 

Adverse Event 
SOC/PT 

COVLP 15 ug 
unadjuvanted 

 (N=20) 

COVLP 15 ug 
with CpG 1018 

 (N=20) 

COVLP 15 ug 
with AS03 

 (N=20) 
    

Subjects with at least one unsolicited AE 8 6 11 

    

Ear and labyrinth disorders    

Ear pain 0 (0.0) 0 (0.0) 1 (5.0) 

Gastrointestinal disorders    

Abdominal discomfort 0 (0.0) 1 (5.0) 0 (0.0) 

Abdominal pain 1 (5.0) 0 (0.0) 0 (0.0) 

Nausea 0 (0.0) 0 (0.0) 1 (5.0) 

Toothache 1 (5.0) 0 (0.0) 0 (0.0) 

Vomiting 0 (0.0) 0 (0.0) 2 (10.0) 

General disorders and administration site conditions    

Feeling cold 0 (0.0) 0 (0.0) 1 (5.0) 

Injection site bruising 0 (0.0) 0 (0.0) 1 (5.0) 

Injection site erythema 0 (0.0) 0 (0.0) 1 (5.0) 

Injection site warmth 0 (0.0) 0 (0.0) 1 (5.0) 

Swelling 0 (0.0) 0 (0.0) 1 (5.0) 

Infections and infestations    

Oral herpes 1 (5.0) 0 (0.0) 0 (0.0) 

Injury, poisoning and procedural complications    

Joint injury 0 (0.0) 1 (5.0) 0 (0.0) 

Scratch 0 (0.0) 1 (5.0) 0 (0.0) 

Wound 0 (0.0) 1 (5.0) 0 (0.0) 

Investigations    

Aspartate aminotransferase increased 0 (0.0) 0 (0.0) 1 (5.0) 

Blood cholesterol increased 1 (5.0) 0 (0.0) 0 (0.0) 

Blood creatine phosphokinase increased 0 (0.0) 0 (0.0) 2 (10.0) 

Musculoskeletal and connective tissue disorders    

Back pain 0 (0.0) 0 (0.0) 1 (5.0) 

Muscle spasms 0 (0.0) 0 (0.0) 1 (5.0) 

Nervous system disorders    

Headache 0 (0.0) 0 (0.0) 1 (5.0) 

Presyncope 2 (10.0) 0 (0.0) 0 (0.0) 

Taste disorder 0 (0.0) 0 (0.0) 1 (5.0) 

Psychiatric disorders    

Insomnia 0 (0.0) 0 (0.0) 1 (5.0) 
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Adverse Event 
SOC/PT 

COVLP 15 ug 
unadjuvanted 

 (N=20) 

COVLP 15 ug 
with CpG 1018 

 (N=20) 

COVLP 15 ug 
with AS03 

 (N=20) 
    

Respiratory, thoracic and mediastinal disorders    

Oropharyngeal pain 0 (0.0) 0 (0.0) 2 (10.0) 

Rhinorrhoea 0 (0.0) 1 (5.0) 0 (0.0) 

Skin and subcutaneous tissue disorders    
Dyshidrotic eczema 1 (5.0) 0 (0.0) 0 (0.0) 

Vascular disorders    
Hot flush 0 (0.0) 1 (5.0) 0 (0.0) 
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Supplemental Table 11:   CoVLP-induced Binding Antibody IgG Titers (Anti-Spike ELISA) 

 

 Vaccine Group 

(Dose and 

Adjuvant) 

CoVLP 3.75 µg CoVLP 7.50 µg CoVLP 15 µg 
Convalescent 

Serum 
 

 -  
 + CpG 

1018 
 + AS03  -  

 + CpG 

1018 
 + AS03  -  

 + CpG 

1018 
 + AS03 

Day 0           

Overall 

N=35 

GMT: 19841 

(8407, 46825) 

 

Mild: 

N=16 

GMT: 11638 

(2465, 54952) 

 

Moderate: 

N=8 

GMT: 14989 

(1617, 

138966) 

 

Severe: 

N=11 

GMT: 52857 

(20556, 13) 

 

 N 20 20 20 20 20 20 20 20 20 

 GMT (95% CI) 61.5 (48.1, 

78.6) 

56.6 (44.3, 

72.4) 

64.8 (50.7, 

82.8) 

50.0 (39.1, 

63.9) 

55.9 (43.8, 

71.4) 

55.1 (43.1, 

70.5) 

60.2 (47.1, 

77.0) 

52.7 (41.2, 

67.3) 

60.9 (47.6, 

77.8) 

Day 21          

 N 20 20 20 20 20 20 20 19 20 

 GMT (95% CI) 
75.1 (45.4, 

124.4) 

220.8 

(133.4, 

365.6) 

4354.0 

(2629.5, 

7209.7) 

54.4 (32.8, 

90.0) 

305.7 

(184.6, 

506.3) 

4550.3 

(2748.0, 

7534.7) 

93.0 (56.2, 

154.0) 

673.9 

(401.7, 

1130.6) 

3464.3 

(2092.2, 

5736.4) 

 GMFR (95% CI) 
1.29 (0.78, 

2.14) 

3.86 (2.33, 

6.38) 

73.99 

(44.67, 

122.56) 

0.97 (0.59, 

1.62) 

5.36 (3.24, 

8.86) 

79.93 

(48.31, 

132.23) 

1.6 (0.97, 

2.66) 

11.94 (7.12, 

20.03) 

59.63 

(36.04, 

98.67) 

Day 42          

 N 20 20 19 20 19 20 20 19 20 

 GMT (95% CI) 496.1 

(236.4, 

1041.4) 

11544.6 

(5499.8, 

24233.3) 

295239.6 

(137967.3, 

631790.4) 

471.0 

(224.4, 

988.6) 

20811.1 

(9725.2, 

44534.2) 

342989.1 

(163398.4, 

719967.4) 

711.5 

(338.9, 

1493.5) 

22598.3 

(10560.3, 

48358.6) 

173457.2 

(82634.2, 

364103.6) 

 GMFR (95% CI) 

8.46 (4.03, 

17.76) 

201.66 

(96.18, 

422.85) 

4943.72 

(2307.32, 

10592.56) 

8.53 (4.06, 

17.92) 

364.32 

(170.44, 

778.77) 

6037.35 

(2878.73, 

12661.68) 

12.21 

(5.82, 

25.62) 

402.70 

(188.22, 

861.59) 

2968.46 

(1415.12, 

6226.86) 

GMT = Geometric Mean Titer; GMFR = Geometric mean Fold Rise; CI = Confidence Interval 
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Supplementary Table 12:  CoVLP-induced Neutralization Antibody (Nab) Titers (Pseudovirion Neutralization Assay) 

 

 Vaccine 

Group 

(Dose and 

Adjuvant) 

CoVLP 3.75 µg CoVLP 7.50 µg CoVLP 15 µg 

Convalescent 

Serum 

 

 -  
 + CpG 

1018 
 + AS03  -  

 + CpG 

1018 
 + AS03  -  

 + CpG 

1018 
 + AS03 

Day 0          

 

Overall 

N=35 

GMT: 199.8 

(108.5, 364.3) 

 

Mild: 

N=16 

GMT: 113.1 

(47.0, 272.2) 

 

Moderate: 

N=8 

GMT: 77.2 

(21.1, 283.1) 

 

Severe: 

N=11 

GMT: 897.9 

(446.3, 1807) 

 

 N 20 20 20 20 20 20 20 20 20 

 GMT (95% 

CI) 

5.0 (5.0, 

5.0) 

5.0 (5.0, 

5.0) 

5.0 (5.0, 

5.0) 

5.0 (5.0, 

5.0) 

5.0 (5.0, 

5.0) 

5.0 (5.0, 

5.0) 

5.0 (5.0, 

5.0) 

5.0 (5.0, 

5.0) 

5.0 (5.0, 

5.0) 

Day 21          

 N 20 20 20 20 19 19 19 18 20 

 GMT (95% 

CI) 

5.0 (3.2- 

7.7) 

5.4 (3.5- 

8.3) 

41.6 (27.0, 

64.1) 

5.0 (3.2, 

7.7) 

5.7 (3.6, 

8.8) 

37.8 (24.3, 

58.9) 

5.0 (3.2, 

7.8) 

5.5 (3.5, 

8.7) 

23.6 (15.3, 

36.4) 

 GMFR (95% 

CI) 

1.00 (0.65, 

1.54) 

1.07 (0.70, 

1.65) 

8.33 (5.41, 

12.82) 

1.0 (0.65, 

1.54) 

1.13 (0.73, 

1.77) 

7.57 (4.86, 

11.78) 

1.0 (0.64, 

1.56) 

1.1 (0.7, 

1.73) 

4.72 (3.07, 

7.27 

 SCR (%) 

(95%CI) 

0 (0.0%) 

(0.0, 16.8) 

0 (0.0%) 

(0.0, 16.8) 

12 (60.0%) 

(36.1, 80.9) 

0 (0.0%) 

(0.0, 16.8 

1 (5.3%) 

(0.1, 26.0) 

8 (42.1%) 

(20.3, 66.5) 

0 (0.0%) 

(0.0, 17.6) 

0 (0.0%) 

(0.0, 18.5) 

9 (45.0%) 

(23.1, 68.5) 

Day 42          

 N 20 19 18 20 19 20 20 16 20 

 GMT (95% 

CI) 

7.9 (4.7, 

13.2) 

71.3 (42.0, 

121.2) 

2118.3 

(1228.7, 

3651.9) 

9.8 (5.9, 

16.5) 

112.2 (66.0, 

190.6) 

1883.8 

(1123.7, 

3158.1) 

11.2(6.7, 

18.7) 

118.1 (66.3, 

210.5) 

1200.9 

(716.3, 

2013.2) 

 GMFR (95% 

CI) 

1.57 (0.94, 

2.64) 

14.26 (8.40, 

24.24) 

423.66 

(245.75, 

730.39) 

1.97 (1.17, 

3.30) 

22.44 

(13.21, 

38.12) 

376.76 

(224.73, 

631.62) 

2.23 (1.33, 

3.74) 

23.62 

(13.26, 

42.10 

240.18 

(143.26, 

402.65) 

 SCR (%) 

(95%CI) 

2 (10.0%) 

(1.2, 31.7) 

12 (63.2%) 

(38.4, 83.7) 

18 (100%) 

(81.5, 100) 

4 (20.0%) 

(5.7, 43.7) 

14 (73.7%) 

(48.8, 90.9) 

20 (100.0%) 

(83.2, 

100.0)   

5 (25.0%) 

(8.7, 49.1) 

12 (75.0%) 

(47.6, 92.7) 

20 (100.0%) 

(83.2, 

100.0) 

GMT = Geometric Mean Titer; GMFR = Geometric mean Fold Rise; SCR = Seroconversion ratio; CI = Confidence Interval 
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Supplementary Table 13:  CoVLP-induced Neutralization Antibody (Nab) Titers (Live Wild-Type Virus Neutralization Assay) 

Vaccine 

Group 

(Dose and 

Adjuvant) 

CoVLP 3.75 µg CoVLP 7.50 µg CoVLP 15 µg 

Convalescent 

Serum  - 
 + CpG 

1018 
 + AS03  - 

 + CpG 

1018 
 + AS03  - 

 + CpG 

1018 
 + AS03 

Day 0 

Overall 

N=35 

GMT: 58.3 

(35.1, 96.8) 

Mild: 

N=16 

GMT: 35.9 

(17.7, 73.0) 

Moderate: 

N=8 

GMT: 32.2 

(10.6, 98.4) 

Severe: 

N=11 

GMT: 181.4 

(81.4, 404.6) 

N 20 20 20 20 20 20 20 20 20 

GMT (95% 

CI) 
5.2 (4.8, 5.6) 5.2 (4.8, 5.6) 5.0 (5.0, 5.0) 5.5 (4.9, 6.2) 5.2 (4.8, 5.6) 5.4 (4.9, 5.9) 5.2 (4.8, 5.6) 5.2 (4.8, 5.6) 5.4 (4.6, 6.2) 

Day 21 

N 20 20 20 20 20 20 20 19 20 

GMT (95% 

CI) 
5.5 (4.7, 6.5) 6.8 (5.2, 8.9) 

29.3 (17.3, 

49.7) 
6.2 (4.6, 8.3) 6.8 (5.2, 8.9) 

29.8 (16.9, 

52.7) 
5.4 (4.9, 5.9) 6.6 (5.2, 8.4) 

21.1 (11.6, 

38.4) 

GMFR (95% 

CI) 

1.1 (0.9- 

1.3) 
1.3 (1.0, 1.7) 5.9 (3.5, 9.9) 1.1 (0.9, 1.4) 6.8 (5.2, 8.9) 

29.8 (16.9, 

52.7) 
1.3 (1.0, 1.7) 1.3 (1.0, 1.6) 3.9 (2.0, 7.6) 

SCR (%) 

(95%CI) 

1 (5.0%) 

(0.1, 24.9) 

2 (10.0%) 

(1.2, 31.7) 

15 (75.0%) 

(50.9, 91.3) 

1 (5.0%) 

(0.1, 24.9) 

2 (10.0%) 

(1.2, 31.7) 

13 (65.0%) 

(40.8, 84.6) 

0 (0.0%) 

(0.0, 16.8) 

2 (10.5%) 

(1.3, 33.1) 

11 (55.0%) 

(31.5, 76.9) 

Day 42 

N 20 20 19 20 20 20 20 18 20 

GMT (95% 

CI) 7.2 (5.3, 9.7) 
56.6 (26.8- 

119.5) 

811.3 

(496.0- 

1327) 

27.3 (13.1, 

57.2) 

157.3 (84.3, 

293.4) 

1325 (962.6, 

1824) 

33.6 (14.7, 

77.1) 

156.9 (74.6, 

330.3) 

937.0 

(592.4, 

1482) 

GMFR (95% 

CI) 1.4 (1.0, 1.9) 
10.9 (5.1, 

23.5) 

162.3 (99.2, 

265.4) 

4.9 (2.4, 

10.1) 

157.3 (84.3, 

293.4) 

247.3 

(182.9, 

334.4) 

6.5 (2.9, 

14.8) 

30.2 (14.6, 

62.6) 

174.9 

(104.4, 

292.7) 

SCR (%) 

(95%CI) 

4 (20.0%) 

(5.7, 43.7) 

14 (70.0%) 

(45.7, 88.1) 

19 (100.0%) 

(82.4, 100) 

11 (55.5%) 

(31.5, 76.9) 

20 (100.0%) 

(83.2, 100.0) 

20 (100.0%) 

(83.2, 100.0) 

12 (60.0%) 

(36.1, 80.9) 

17 (94.4%) 

(72.7, 99.9) 

20 (100.0%) 

(83.2, 100.0) 

GMT = Geometric Mean Titer; GMFR = Geometric mean Fold Rise; SCR = Seroconversion ratio; CI = Confidence Interval. 
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Supplementary Table 14: 

CoVLP-induced IFNγ Cellular Response (ELISpot) 

Vaccine Group 

(Dose and 

Adjuvant) 

CoVLP 3.75 µg CoVLP 7.50 µg CoVLP 15 µg 

 -  + CpG 1018  + AS03  -  + CpG 1018  + AS03  -  + CpG 1018  + AS03 

Day 0 

N 157 (day 0 samples treated as a single group) 

GMT (95% CI) 0.0 (0.0, 1.0) 

Day 21 

N 18 17 19 20 20 18 19 17 18 

M SFU (95% CI) 0.0 (0.0 - 3.0) 5.0 (0.0- 

39.0) 

88.0 (51.0- 

233.0) 

6.5 (0.0- 

21.0) 

22.5 (13.0- 

57.0) 

59.0 (0.0- 

175.0) 

22.0 (0.0- 

168.0) 

17.0 (0.0- 

44.0) 

72.5 (4.0- 

151.0) 

Day 42 

N 20 20 19 18 19 19 20 18 20 

M SFU (95% CI) 8.5 (0.0- 

49.0) 

49.0 (25.0- 

88.0) 

628.0 (476.0, 

862.0) 

21.0 (3.0- 

45.0) 

61.0 (28.0- 

100.0) 

305.0 (160.0- 

623.0) 

24.0 (2.0- 

108.0) 

61.0 (34.0- 

174.0) 

281.5 (167.0- 

407.0) 

M SFU = Median Spot Forming Units per 106 cells; CI = Confidence Interval. 
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Supplementary Table 15:   

CoVLP-induced IL4 Cellular Response (ELISpot) 

Vaccine Group 

(Dose and 

Adjuvant) 

CoVLP 3.75 µg CoVLP 7.50 µg CoVLP 15 µg 

 -  + CpG 1018  + AS03  -  + CpG 1018  + AS03  -  + CpG 1018  + AS03 

Day 0 

N 137 (day 0 samples treated as a single group) 

GMT (95% CI) 0.0 (0.0, 0.0) 

Day 21 

N 16 18 17 17 19 18 17 17 18 

M SFU (95% CI) 0.0 (0.0- 1.0) 2.0 (1.0- 4.0) 37.0 (10.0- 

42.0) 

0 (0.0- 0.0) 2.0 (0.0- 3.0) 29.0 (9.0- 

63.0) 

0.0 (0.0- 1.0) 0.0 (0.0- 1.0) 25.0 (14.0- 

60.0) 

Day 42 

N 19 20 19 18 19 19 18 19 20 

M SFU (95% CI) 12.0 (7.0- 

86.0) 

4.0 (2.0- 9.0) 445.0 (343.0, 

680.0) 

6.5 (1.0- 

28.0) 

2.0 (0.0- 

10.0) 

291.0 (200.0- 

358.0) 

9.0 (2.0- 

23.0) 

3.0 (2.0- 13.0 287.5 (224.0- 

348.0) 

M SFU = Median Spot Forming Units per 106 cells; CI = Confidence Interval. 
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Supplemental Figure 1 

Modifications made to the S protein and structure of CoVLPs 

A. Illustration of the modifications made to the S protein used in the production of CoVLPs. B. Electron microscopy imaging of 

purified CoVLPs. 
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Supplemental Figure 2 

Supplementary Figure 2: 
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Correlation Between Assays used to Quantify Neutralizing Antibodies 

Neutralizing serum antibodies of subjects vaccinated with 3.75, 7.5, or 15 µg CoVLP with or without 

AS03 or CpG1018 adjuvant, were measured by neutralization of pseudovirion (x-axis) or live virus (y-

axis) twenty-one days after the first vaccination (panel A) or twenty-one days afters the second 

vaccination (panel B). Results are presented as log-scale reciprocal mid-point titers (NT50).  R are Pearson 

correlation coefficients.  Linear regression curves are shown in solid lines and 95% confidence intervals 

of the best-fit line shown in dotted lines. (GraphPad Prism, v8.1.1). 
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SYNOPSIS 

Sponsor: Medicago R&D Inc. 

Investigational Product: Coronavirus-Like Particle (CoVLP) COVID-19 Vaccine 

Active Substance(s): The Coronavirus-Like Particle COVID-19 Vaccine is composed 
of recombinant spike (S) glycoprotein expressed as virus-like 
particles (VLPs) and will be administered unadjuvanted and 
adjuvanted with CpG 1018 (manufactured by Dynavax) or 
AS03 (manufactured by GlaxoSmithKline). 

Protocol Title: A Randomized, Partially Blinded, Dose-Ranging Phase 1 Study 
to Assess the Safety, Tolerability, and Immunogenicity of a 
Recombinant Coronavirus-Like Particle COVID-19 Vaccine in 
Adults 18-55 Years of Age  

Protocol Number: CP-PRO-CoVLP-019 

Development Phase: Phase 1 

Study Center(s): The study will be conducted at multiple sites in Canada. 

Study Rationale: The Phase 1 study is intended to assess the safety and 
immunogenicity profile of a plant-derived Coronavirus-Like 
Particle COVID-19 Vaccine in healthy adults and unblinded 
results generated from this study will inform design decisions 
(i.e. most safe and effective dose level[s] and regimen[s], more 
effective adjuvant) of a subsequent Phase 2 study. 
The study will be a randomized, partially-blinded, prime-boost, 
staggered dose-escalation Phase 1 study intended to assess the 
safety, tolerability, and immunogenicity of the Coronavirus-Like 
Particle COVID-19 Vaccine at three dose levels (3.75 µg, 
7.5 µg, and 15 µg VLP) unadjuvanted or adjuvanted with either 
CpG 1018 or AS03 in healthy adults 18 to 55 years of age, who 
have been tested for the absence of SARS-CoV-2 antibodies. At 
each dose level, the vaccine will initially be administered to a 
small number of subjects. Vaccination of the remaining subjects 
at the same dose level and the next higher vaccine dose level 
will be administered with approval of the Independent Data 
Monitoring Committee (IDMC). The same process will be 
followed for the second vaccine administration. All subjects will 
receive two doses of the same treatment group (dose level and 
adjuvant) of the vaccine 21 days apart and data collected will be 
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used to determine if one or two doses is/are required of the 
Coronavirus-Like Particle COVID-19 Vaccine.  
All subjects will be followed for a period of 12 months after the 
second administration of the vaccine for safety and 
immunogenicity testing at the end of the follow-up period. 

Planned Study Period: The total planned study period is approximately 14 months, 
from screening procedures up to the end of the study.  

Study Objectives 
  Primary Objectives: 

The primary objectives of this study are: 
• To assess the safety and tolerability of the Coronavirus-Like

Particle COVID-19 Vaccine, as determined by the
occurrence(s) of:
• Immediate adverse events (AEs) within 30 minutes after

each vaccination;
• Solicited local and systemic AEs up to 7 days after each

vaccination;
• Unsolicited AEs, serious adverse events (SAEs), AEs

leading to withdrawal, AEs of special interest (AESIs), and
deaths up to 21 days after each vaccination;

• Subjects with normal and abnormal urine, haematological,
and biochemical values.

• To assess the immunogenicity of the Coronavirus-Like
Particle COVID-19 Vaccine up to 21 days after each
vaccination, as determined by:
• Neutralizing antibody (Nab) titers induced by the vaccine

against the SARS-CoV-2 virus;
• Interferon (IFN)-γ enzyme-linked immuno spot assay

(ELISpot) response induced by the vaccine against the
SARS-CoV-2 virus to assess T helper 1 (Th1) type
response;

• Interleukin (IL)-4 ELISpot response induced by the vaccine
against the SARS-CoV-2 virus to assess T helper 2 (Th2)
type response.

  Secondary Objectives: The secondary objectives of this study are: 
• To assess the immunogenicity of the Coronavirus-Like

Particle COVID-19 Vaccine up to 21 days after each
vaccination, as determined by the:
• IgG and/or IgM (enzyme-linked immunosorbent assay

[ELISA]) titers induced by the vaccine against the
SARS-CoV-2 virus.
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• To assess the immunogenicity of the Coronavirus-Like
Particle COVID-19 Vaccine up to 201 and 386 days after the
first vaccination, as determined by the:
• Neutralizing antibody titers induced by the vaccine against

the SARS-CoV-2 virus;
• IFN-γ ELISpot response induced by the vaccine against the

SARS-CoV-2 virus;
• IL-4 ELISpot response induced by the vaccine against the

SARS-CoV-2 virus;
• IgG and/or IgM (ELISA) titers induced by the vaccine

against the SARS-CoV-2 virus.
• To assess the safety and tolerability of the Coronavirus-Like

Particle COVID-19 Vaccine, as determined by the
occurrence(s) of:
• SAEs, AEs leading to withdrawal, AESIs, and deaths from

22 days after the last vaccination up to the end of the study.

  Exploratory Objectives: The exploratory objectives of this study are: 
• To assess the specific cell-mediated immune (CMI) response

induced by the Coronavirus-Like Particle COVID-19 Vaccine
against the SARS-CoV-2 virus up to 21 days after each
vaccination and up to 201 and 386 days after the first
vaccination, as measured by the percentage of CD4+ T cells
expressing functional markers;

• To measure the levels of serum IgE antibodies directed to
plant-specific glycans prior to vaccination (Day 0), up to
21 days after the second vaccination (Day 42) and up to
201 and 386 days after the first vaccination (Day 201 and
Day 386);

• To measure the occurrence(s) of laboratory-confirmed
(virologic or serologic methods) SARS-CoV-2 infection (with
or without symptoms) up to the end of the study;

• If deemed necessary, to further characterize the immune
response and the safety profile of the Coronavirus-Like
Particle COVID-19 Vaccine.

Number of Planned 
Subjects: 

Approximately 180 subjects are planned for enrollment into nine 
treatment groups (Coronavirus-Like Particle COVID-19 
Vaccine [3.75 µg, 7.5 µg, and 15 µg VLP] unadjuvanted or 
adjuvanted with CpG 1018 or AS03) in a 1:1:1:1:1:1:1:1:1 ratio.   

Sample Size 
Determination: 

The sample size of approximately 180 subjects with 20 subjects 
in each treatment group will make it possible to perform the 
initial evaluation of the vaccine immunogenicity and detect 
gross differences in rates of adverse events. The sample size is 
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not large enough to detect all types, including less frequent or 
rare, adverse reactions. The objective of this study is to quantify 
the type, percentage, intensity, duration, and relationship of 
short-term post-vaccination events to determine if they differ 
clinically among the treatment groups.  

Study Population: Healthy male and female subjects, with no known 
comorbidities, aged 18 to 55 years will be included in the study. 

Dosage and 
Administration: 

Subjects will receive two intramuscular (IM) injections 21 days 
apart (Day 0 and Day 21), into the deltoid region of the 
alternating arm (each arm will be injected once), with their 
assigned vaccine:  
• Group 1: 3.75 µg of the Coronavirus-Like Particle COVID-19

Vaccine unadjuvanted, or
• Group 2: 3.75 µg of the Coronavirus-Like Particle COVID-19

Vaccine adjuvanted with CpG 1018, or
• Group 3: 3.75 µg of the Coronavirus-Like Particle COVID-19

Vaccine adjuvanted with AS03, or
• Group 4: 7.5 µg of the Coronavirus-Like Particle COVID-19

Vaccine unadjuvanted, or
• Group 5: 7.5 µg of the Coronavirus-Like Particle COVID-19

Vaccine adjuvanted with CpG 1018, or
• Group 6: 7.5 µg of the Coronavirus-Like Particle COVID-19

Vaccine adjuvanted with AS03, or
• Group 7: 15 µg of the Coronavirus-Like Particle COVID-19

Vaccine unadjuvanted, or
• Group 8: 15 µg of the Coronavirus-Like Particle COVID-19

Vaccine adjuvanted with CpG 1018, or
• Group 9: 15 µg of the Coronavirus-Like Particle COVID-19

Vaccine adjuvanted with AS03.
The volume of each injection will be 0.25 to 0.75 mL, 
depending on the presence or absence of adjuvant. 

Study Design: This is a randomized, partially-blinded, prime-boost, staggered 
dose-escalating study with approximately 180 healthy male and 
female subjects 18 to 55 years of age, who have been tested for 
the absence of SARS-CoV-2 antibodies. The subjects will be 
enrolled into nine treatment groups with three dose levels 
(3.75 µg, 7.5 µg, and 15 µg VLP) to receive Coronavirus-Like 
Particle COVID-19 Vaccine unadjuvanted or adjuvanted with 
CpG 1018 or AS03: 
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Dose Level 1: Sixty subjects will be randomized to receive two 
injections of dose level 1 (3.75 µg) of the Coronavirus-Like 
Particle COVID-19 Vaccine unadjuvanted or adjuvanted with 
CpG 1018 or AS03 on Days 0 and 21 (one injection on each of 
these days). The three-day safety data after vaccination of the 
first 10 % of subjects enrolled (6 subjects) will be collected and 
reviewed by the IDMC, prior to permitting vaccination of the 
next 30 % of subjects enrolled (18 subjects) at the same dose 
level 1 and escalating to vaccination of subjects with dose 
level 2. The three-day safety data after vaccination of these 
18 subjects at same dose level 1 will be collected and reviewed 
by the IDMC, prior to permitting vaccination of the remaining 
subjects at the same dose level 1. The same process will be 
followed for the second vaccine administration. In addition, the 
vaccinations of the first 6 subjects at the lowest dose level will 
be staggered so that each vaccination must be performed at least 
30 minutes apart. 
Dose Level 2: Sixty subjects will be randomized to receive two 
injections of dose level 2 (7.5 µg) of the Coronavirus-Like 
Particle COVID-19 Vaccine unadjuvanted or adjuvanted with 
CpG 1018 or AS03 on Days 0 and 21 (one injection on each of 
these days). The three-day safety data after vaccination of the 
first 10 % of subjects enrolled (6 subjects) will be collected and 
reviewed by the IDMC, prior to permitting vaccination of the 
next 30 % of subjects enrolled (18 subjects) at the same dose 
level 2 and escalating to vaccination of subjects with dose 
level 3. The three-day safety data after vaccination of these 
18 subjects at same dose level 2 will be collected and reviewed 
by the IDMC, prior to permitting vaccination of the remaining 
subjects at the same dose level 2. The same process will be 
followed for the second vaccine administration. 
Dose Level 3: Sixty subjects will be randomized to receive two 
injections of dose level 3 (15 µg) of the Coronavirus-Like 
Particle COVID-19 Vaccine unadjuvanted or adjuvanted with 
CpG 1018 or AS03 on Days 0 and 21 (one injection on each of 
these days). The three-day safety data after vaccination of the 
first 10 % of subjects enrolled (6 subjects) will be collected and 
reviewed by the IDMC, prior to permitting vaccination of the 
next 30 % of subjects enrolled (18 subjects) at the same dose 
level 3. The three-day safety data after vaccination of these 
18 subjects at same dose level 3 will be collected and reviewed 
by the IDMC, prior to permitting vaccination of the remaining 
subjects at the same dose level 3. The same process will be 
followed for the second vaccine administration. 
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Subjects will be screened up to seven days in advance of the 
first vaccine administration and will demonstrate a satisfactory 
baseline medical assessment by history, general physical 
examination, haematological and biochemical, and serological 
analysis. In addition, a test for the absence of SARS-CoV-2 
antibodies will be performed at screening and prior to 
vaccination on Day 0, as well as on Day 42, Day 201, and 
Day 386. On Days 0 and 21, vaccine administration will occur. 
Telephone contacts will be made one day, and eight days after 
each vaccine administration as well as monthly after Day 42 
until the final study visit (Day 386), specifically for review of 
the subject’s safety and concomitant medication data. Visits to 
the Investigator site will occur three days after each vaccine 
administration (Day 3 and Day 24) for key safety assessments 
and 21 days after each vaccine administration (Day 21 and 
Day 42) for safety and immunogenicity assessments. Subjects 
will have monthly telephone calls after Day 42 and will return to 
the Investigator site on Day 201 and Day 386 for safety follow-
ups and immunogenicity assessments (six-month and 12-month 
follow-ups). 

Blinding: In this study, a partially-blind design is applied whereby the 
following individuals will not have access to treatment 
allocation (i.e. remain “blind”) throughout the entire study 
duration: the subjects, the Investigators and all personnel 
involved in the clinical conduct of the study (except the staff 
involved in the preparation and administration of the study 
vaccine, the quality assurance auditor, and quality control 
reviewers), Medicago clinical staff and medical staff involved in 
safety evaluations (e.g. causality assessments), and all personnel 
involved in sample analysis at the central and testing (Nab, 
ELISA, ELISpot, and flow cytometry) laboratories. The 
partially-blind trial design will also allow all study staff to 
remain unblinded to dose level only in order to manage the 
staggered ascending dose escalation and IDMC coordination. 
The IDMC and the independent statistician involved in the 
preparation of the safety data summary for the IDMC reviews 
will have access to or be aware of treatment allocation (i.e. be 
“unblinded”). The IDMC will be reviewing safety data during 
the study and will be making recommendations throughout the 
study. 
In addition, select personnel of the third-party statistical team 
will have access to treatment allocation (i.e. be “unblinded”) for 
the entire duration of the study since these personnel will be 
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involved in the Day 21 data transfer and/or the Day 42 data 
analysis (see Statistical Methods section below).  
A small number of Medicago personnel will have access to the 
Day 21 data and the Day 42 data analysis (i.e. be “unblinded” to 
results and/or treatment allocation) and will be able to look at 
data throughout the study. The Medicago personnel will include 
senior personnel in Scientific and Medical Affairs, Biostatistics, 
Safety, Product Development, and Regulatory Affairs. 

Safety Evaluations: Clinical safety methods will include repeated urine, blood 
chemistry and haematology testing. Safety and tolerability 
endpoints will include immediate adverse events (30 minutes 
after each vaccination), solicited local and systemic adverse 
events (up to seven days after each vaccination), unsolicited 
AEs up to Day 21 following each vaccine administration, SAEs, 
AEs leading to withdrawal, AESIs, and deaths up to the end of 
the study. 

Immunogenicity 
Evaluations: 

Immunogenicity will be evaluated by the humoral immune 
response (Nab assay and IgG and/or IgM ELISA) and the CMI 
response induced by the Coronavirus-Like Particle COVID-19 
Vaccine in subjects on Day 0, Day 21, Day 42, Day 201, and 
Day 386 as well as the antibody response directed against plant 
glycans on Days 0, 42, 201 and 386.    

Primary Endpoint: Safety: 
The primary safety endpoints in this study are: 
• Percentage, intensity, and relationship to vaccination of 

immediate AEs (30 minutes after each vaccination); 
• Percentage, intensity, and relationship to vaccination of 

solicited local and systemic AEs (for seven days following 
each vaccine administration); 

• Percentage, intensity, and relationship of unsolicited AEs for 
21 days following each vaccine administration; 

• Occurrences of SAEs, AEs leading to withdrawal, AESIs 
(including vaccine-enhanced disease [VED]), and deaths for 
21 days following each vaccine administration; 

• Number and percentage of subjects with normal and abnormal 
clinically significant urine, haematological and biochemical 
values prior to and three days following each vaccination.  

Immunogenicity: 
The primary immunogenicity endpoints in this study are: 
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• Neutralizing antibody (NAb assay) response induced by the 
vaccine against the SARS-CoV-2 virus 21 days after each 
vaccination which will be analyzed using the following 
parameter: geometric mean titers (GMT), seroconversion (SC) 
rate (4-fold rise in Nab titer), and geometric mean fold rise 
(GMFR); 

• Specific Th1 CMI response induced by the vaccine against the 
SARS-CoV-2 virus 21 days after each vaccination, as 
measured by IFN-γ ELISpot; 

• Specific Th2 CMI response induced by the vaccine against the 
SARS-CoV-2 virus 21 days after each vaccination, as 
measured by IL-4 ELISpot. 

Secondary Endpoints: Safety: 
The secondary safety endpoints in this study are: 
• Occurrences of SAEs, AEs leading to withdrawal, AESIs 

(including VED), and deaths from 22 days after the last 
vaccination up to Day 201; 

• Occurrences of SAEs, AEs leading to withdrawal, AESIs 
(including VED), and deaths from Day 202 up to the end of 
the study (Day 386). 

Immunogenicity: 
The secondary immunogenicity endpoints in this study are: 
• Specific antibody response induced by the vaccine against the 

SARS-CoV-2 virus 21 days after each vaccination and on 
Day 201 and Day 386, as measured by total IgG and/or IgM 
levels and will be analyzed using the following parameters: 
GMT and GMFR; 

• Neutralizing antibody response induced by the treatment 
groups against the SARS-CoV-2 virus on Day 201 and 
Day 386 will be analyzed using the following parameters: 
GMT, SC rate (4-fold rise in Nab titer), and GMFR; 

• Specific Th1 CMI response induced by the Vaccine against 
the SARS-CoV-2 virus on Day 201 and Day 386, as measured 
by IFN-γ ELISpot; 

• Specific Th2 CMI response induced by the Vaccine against 
the SARS-CoV-2 virus on Day 201 and Day 386, as measured 
by IL-4 ELISpot. 

Exploratory Endpoints: Immunogenicity: 
The exploratory immunogenicity endpoints in this study are: 
• Specific CMI response induced by the vaccine against the 

SARS-CoV-2 virus 21 days after each vaccination and on 
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Day 201 and Day 386, as measured by the percentage of 
CD4+ T cells expressing functional markers; 

• Specific antibody response induced by the vaccine against 
plant glycans 21 days after the second vaccination and on 
Day 201 and Day 386, as measured by serum IgE levels 
directed against cross-reactive carbohydrate determinate 
(CCD) MUXF3 using bromelain glycoprotein; 

• If deemed necessary, further characterization of the immune 
response of the Coronavirus-Like Particle COVID-19 
Vaccine. 

Safety: 
The exploratory safety endpoints in this study are: 
• If deemed necessary, further characterization of the safety 

profile of the Coronavirus-Like Particle COVID-19 Vaccine; 
• Occurrence(s) of laboratory-confirmed (virologic or serologic 

methods) SARS-CoV-2 infection (with or without symptoms) 
up to the end of the study. 

Statistical Methods: Populations: 
Descriptive statistical analyses will be performed on pre-defined 
population sets (the safety analysis set [SAS], the Intention-to-
Treat [ITT] set, and the per protocol [PP] set) according to the 
Statistical Analysis Plan (SAP). 
All safety analyses will be performed using the SAS. The 
analyses of all immunogenicity endpoints will be performed 
using the PP set and the ITT set. Analyses using the PP set will 
be considered the primary analyses for these objectives. 

 Day 21 Data Transfer, Day 42 Data Analysis, and 
Interim Analysis: 
The third-party statistical team will receive safety and 
immunogenicity data after Day 21 (last subject) and will 
perform data analysis after Day 42 (last subject). The data 
transfer and data analysis will involve select individuals from 
the third-party statistical team and Medicago who will be 
unblinded (as described in Blinding section above).  
The Day 21 and Day 42 data analysis will allow discussions of 
the clinical data to inform and finalize design decisions (i.e. 
most effective dose level, more effective adjuvant) of the 
subsequent Phase 2 study, without having to wait until after the 
end of the follow-up period for study completion.  
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Interim Analysis: 
An interim analysis will be performed after the last subject has 
completed Day 201 assessments and selected tables, listings, 
and figures (as applicable) will be generated according to the 
SAP, by the third-party statistical team. The results of the 
interim analysis will be used to prepare the clinical study report 
(up to Day 201) for the purpose of reporting to regulatory 
agencies the safety and immune response profile of the 
Coronavirus-Like Particle COVID-19 Vaccine up to six months 
after the second vaccination. The results from the analysis of 
data up to Day 386 will be presented in an addendum to the 
clinical study report. 
Statistical Analyses: 
All descriptive and inferential statistical analyses will be 
performed using Statistical Analysis System® (SAS®) software 
(version 9.4 or higher). 
In general, categorical data will be summarized using the 
number and percent of subjects in each category and continuous 
data will be summarized using descriptive statistics (mean or 
geometric mean, median, standard deviation, minimum, and 
maximum).  
Safety Analyses: 
Safety and tolerability endpoints will be summarized by 
treatment using descriptive statistics. 
Immunogenicity Analyses: 
For the immunogenicity analyses, point estimates and two-sided 
95 % confidence interval (CI) for primary and secondary 
immunogenicity endpoints and responses for the treatment 
groups will be calculated. GMT will be compared among 
treatment groups by using Analysis of Variance (ANOVA) on 
log-transformed data. GMFR will be derived by using Analysis 
of Covariance (ANCOVA) to model the difference in the log of 
the titer values between Day 21/42/201/386 and Day 0, with 
treatment group as main effect and baseline titer as covariate. 
For GMT and GMFR comparisons, Tukey’s test will be 
performed to show p-values for the pairwise comparisons 
between treatment groups. Fisher’s exact tests or chi square tests 
will be used to compare SC among treatment groups. The CMI 
response will be compared among treatment groups using 
appropriate non-parametric (Wilcoxon) models. 
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Table 1 Time and Events Schedule: General Information 
Visit Type Scree

ning 
Vaccin
ation 

Post-vaccination 
Visit/Contacts 

Vaccin
ation 

Post-vaccination Visits/Contacts 

Study Day 

Day -
7 to 0 

Day 0 Day 1 
(+ 1) 

Day 3 (- 
1) 

Day 8 
(± 1) 

Day 21 
(± 2) 7 

Day 22 
(+ 1) 

Day 24 
(- 1) 

Day 29 
(± 1) 

Day 42 
(± 2)  

Monthl
y Calls   
(± 14)8 

Day 
201    
(± 
14) 

Day 
386    
(± 
14) 

Visit Number 1 2 Phone 3 Phone 4 Phone 5 Phone 6 Phone 7 8 
Informed 
consent 

X             

Test for 
SARS-CoV-2 X X10,11        X  X X 

Demographic
s X             

Medical 
history/prior 
medication 

X X1     
       

Inclusion/excl
usion criteria X X1            

History/sympt
om-directed 
physical 
examination 

X2      

       

Vital Signs  X X3  X  X3  X  X  X X 
Height, 
weight, and 
BMI 

X X     
 

 
     

Urinalysis X   X  X10  X      
Pregnancy 
test (Urine)  X10    X10    X    

Pregnancy 
test4 (Serum) X             

Serology tests 
for HIV, 
Hepatitis B, 
and Hepatitis 
C 

X          

   

Blood 
chemistry 
And 
Haematology 

X   X  X10  X   

   

Immunogenic
ity -Serology 
(Nab assay, 
ELISA, and 
anti-plant 
glycans IgE 
antibodies)9  

 X10    X9, 10    X 

 

X X 

Immunogenic
ity – CMI 
Response 
(PBMC) 

 

X10    X10    X 

 

X X 

Randomizatio
n 

 X            
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Visit Type Scree
ning 

Vaccin
ation 

Post-vaccination 
Visit/Contacts 

Vaccin
ation 

Post-vaccination Visits/Contacts 

Study Day 

Day -
7 to 0 

Day 0 Day 1 
(+ 1) 

Day 3 (- 
1) 

Day 8 
(± 1) 

Day 21 
(± 2) 7 

Day 22 
(+ 1) 

Day 24 
(- 1) 

Day 29 
(± 1) 

Day 42 
(± 2)  

Monthl
y Calls   
(± 14)8 

Day 
201    
(± 
14) 

Day 
386    
(± 
14) 

Visit Number 1 2 Phone 3 Phone 4 Phone 5 Phone 6 Phone 7 8 
Vaccine 
admin 

 X    X        

Immediate 
surveillance 
(30 minutes) 

 X    X 
       

Provide and 
collect diary 
and/or 
memory aid 
instructions 

 

X    X 

 

 

 

X 

 

X X 

Oral digital 
thermometer 
and 
instructions 
on AEs5 

 

X    X 

       

Collection of 
solicited 
local/ 
systemic AEs  

 

X X X X X X X X 

    

Concomitant 
medications 

 At any time during the study period 

AEs, SAEs, 
AESIs, 
pregnancy 
reports and 
laboratory-
confirmed 
reports of 
SARS-CoV-2 
infection 
(with or 
without 
symptoms)6 

 At any time during the study period 

Termination 
record 

 X 

1 Record any changes in medical history and medications and confirmation that the subject continues to meet all 
inclusion and no exclusion criteria since screening. 
2 History/symptom-directed physical examinations will not be routinely performed at any other visits, unless new 
complaints or concerns are raised by either the study subject or study staff, and if deemed to be necessary by the 
Investigator. 
3 Record prior to study vaccine, after the observation period and as deemed necessary. 
4 In all females of childbearing potential; at screening it will be tested in serum and at Days 0, 21, and 42 it will 
be tested in urine.  
5 After vaccination, subjects will be instructed on the diary and memory aid provided for their use for recording 
AEs and concomitant medication use. 
6 AEs will be collected up to Day 42; SAEs, AEs leading to withdrawal, and AESIs will be collected through to 
the end of the study. Investigators should report SAEs, AESIs, and pregnancy reports to Sponsor within 24 hours 
of the Investigator learning of the event. Specific contacts for the collection of information regarding all of these 
events will occur on Day 201 and Day 386  for SAEs, AEs leading to withdrawal, and AESI. Also, all laboratory-
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Visit Type Scree
ning 

Vaccin
ation 

Post-vaccination 
Visit/Contacts 

Vaccin
ation 

Post-vaccination Visits/Contacts 

Study Day 

Day -
7 to 0 

Day 0 Day 1 
(+ 1) 

Day 3 (- 
1) 

Day 8 
(± 1) 

Day 21 
(± 2) 7 

Day 22 
(+ 1) 

Day 24 
(- 1) 

Day 29 
(± 1) 

Day 42 
(± 2)  

Monthl
y Calls   
(± 14)8 

Day 
201    
(± 
14) 

Day 
386    
(± 
14) 

Visit Number 1 2 Phone 3 Phone 4 Phone 5 Phone 6 Phone 7 8 
confirmed reports of SARS-CoV-2 infection (with or without symptoms) will be collected through to the end of 
the study. 
7 All efforts will be done to have subjects returning on planned date for Day 21 activities. If for any reason the 
visit is done before or after this planned date, subsequent visits/procedures (Days 22, 24, 29, 42,  201, and 386 
and the monthly calls) will be adjusted accordingly. 
8 Subjects should be reached once a month with no more than 45 days between phone contacts (use Day 42 date 
as starting reference or last day of contact with the clinic site or Investigator if a second vaccination did not 
occur). 
9 On Day 21, the immunogenicity – serology blood sample will be collected for the Nab assay and ELISA only. 
Anti-plant glycan IgE antibodies will only be measured on Days 0 (prior to vaccination), 42,  201, and 386. 
10 Blood and urine samples are to be collected prior to vaccination on the respective day. 
11 Vaccination on Day 0 can proceed prior to receiving the results of the confirmatory SARS-CoV-2 test on 
Day 0.  
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ABBREVIATIONS 

AE adverse event 
AESI adverse event of special interest 
ANOVA analysis of variance 
BMI body mass index 
BP blood pressure 
CBER Center for Biologics Evaluation and Research 
CCD cross-reactive carbohydrate determinate 
CI confidence interval 
CMI cell-mediated immune (response) 
eCRF electronic case report form 
ELISA enzyme-linked immunosorbent assay 
ELISpot enzyme-linked immuno spot assay 
FDA Food and Drug Administration 
GCP good clinical practice 
GMFR geometric mean fold rise or seroconversion factor 
GMT geometric mean titer 
HR heart rate 
IB Investigator’s Brochure 
ICF informed consent form 
ICH International Council for Harmonisation 
IDMC Independent Data Monitoring Committee 
IEC independent ethics committee 
IFN-  interferon gamma 
IM intramuscular 
IRB institutional review board 
IRT interactive response technology 
ITT intention-to-treat 
MedDRA Medical Dictionary for Regulatory Activities 
Nab neutralizing antibody 
OT oral temperature 
PBMC peripheral blood mononuclear cell 
pIMD potential immune-mediated disease 
PP per protocol 
RR respiratory rate 
SAE serious adverse event 
SAP statistical analysis plan 
SAS safety analysis set 
SAS® Statistical Analysis System® 
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SC seroconversion 
VED vaccine-enhanced disease 
VLP virus-like particle 
WHO World Health Organization 
US United States 
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1 INTRODUCTION 

1.1 Background 

A cluster of pneumonia cases of unknown aetiology was identified in the city of Wuhan in Hubei 
province of China in December 2019 [Zhu 2020]. The clinical manifestations included fever, 
cough, and fatigue, while other symptoms include sputum production, headache, haemoptysis, 
diarrhoea, dyspnoea, and lymphopenia [Lake 2020]. Clinical features revealed by a chest 
computed tomography (CT) scan presented as pneumonia, however, there were abnormal 
features such as acute respiratory distress syndrome, acute cardiac injury, and incidence of 
multiple organ failure that led to death in some cases [Chen 2020]. The symptoms of the disease 
were more severe in older age groups with comorbidities, while hypertension, type 2 diabetes, 
asthma and chronic obstructive pulmonary disease (COPD) were also identified as risk factors 
[Liu 2020a, Yang 2020]. A novel coronavirus, Severe Acute Respiratory Syndrome Coronavirus 
2 (SARS-CoV-2), formerly known as the 2019 novel Coronavirus (2019-nCoV), was identified 
as the agent that caused the pneumonia outbreak, and the disease was subsequently named 
‘coronavirus disease 2019’, or COVID-19 [Guan 2020, Zhu 2020]. The rapidly evolving 
situation with SARS-CoV-2 infection in China and spread of the disease across many countries 
prompted the World Health Organization (WHO) to declare a pandemic in March 2020 
[WHO 2020].  

Coronaviruses are frequent causes of respiratory infections where six major species are known to 
cause human infections besides the SARS-CoV-2. Previous outbreaks of coronavirus infections 
include the severe acute respiratory syndrome (SARS) and the Middle East respiratory syndrome 
(MERS), which have been characterized as a great public health threat [Liu 2020]. In 2002–
2003, severe acute respiratory syndrome coronavirus (SARS-CoV) emerged from bat and palm 
civet and infected over 8 000 people and caused about 800 deaths [Cheng 2007]. In 2012, Middle 
East respiratory syndrome coronavirus (MERS-CoV) was discovered as the causative agent of a 
severe respiratory syndrome in Saudi Arabia, with nearly 2 500 confirmed cases and 858 deaths. 
It remains endemic in Middle East, and dromedary camel is thought to be the zoonotic reservoir 
host of MERS-CoV [Memish 2020]. Less virulent coronavirus species include NL63, 229E, 
OC43 and HKU14 that account for 10 to 30 % of common cold cases, with only occasional 
spreading to the lower respiratory tract [Paules 2020, Su 2016]. 

Coronaviruses are enveloped positive-sense RNA viruses ranging from 60 nm to 140 nm in 
diameter with spike-like projections on its surface giving it a crown-like appearance under the 
electron microscope. SARS-CoV-2 particles consist of a helical nucleocapsid structure, formed 
by the association between nucleocapsid (N) phosphoproteins and the viral genomic RNA, which 
is surrounded by a lipid bilayer where three types of structural proteins are inserted: the spike 
(S), the membrane (M), and the envelope (E) proteins. SARS-CoV-2 uses its S glycoprotein, a 
main target for the neutralizing antibody, to bind to its receptor angiotensin-converting enzyme 2 
(ACE2), and mediate membrane fusion and virus genome release into the cytosol of an infected 
cell. Each monomer of trimeric S protein is about 180 kDa, and contains two subunits, S1 and 
S2, mediating attachment and membrane fusion, respectively [Chen 2020a, Ou 2020]. 
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Since there is currently no effective treatment available for coronavirus infections, significant 
efforts have been made to the development of vaccines and therapeutic drugs. Most of 
therapeutic approaches that are currently being tested are based on repurposing the therapeutic 
agents previously designed for other applications. These agents can either directly target the 
virus replication cycle or aim boosting the innate antiviral immune responses or attenuating the 
damage induced by dysregulated inflammatory responses [Ahn 2020, Stebbing 2020]. 

Vaccination is the most effective strategy for preventing infectious diseases since it appears to be 
more cost-effective than therapeutic drugs and reduces morbidity and mortality without causing 
long-lasting undesirable effects. Although three human coronaviruses emerged worldwide over 
the past two decades, causing considerable threat to global health, there is still no approved 
vaccines for human coronaviruses. Research groups around the world are accelerating the 
development of COVID-19 vaccines using various approaches [Ahn 2020, Lu 2020]. 

A protective role of both humoral and cell-mediated immune responses against coronaviruses has 
been suggested [Enjuanes 2016]. Antibody responses against S protein, the most abundant 
protein of SARS-CoV-2, have been shown to protect from the infection [Du 2009, Ou 2020]. 
The SARS-CoV outbreak of 2002–2003 demonstrated that while being protective, antibody titers 
were found to be relatively short-lived in convalescent patients, dropping substantially by two 
years post-infection [Tang 2011]. In contrast, T cell responses remained detectable up to 11 years 
post-infection, and thus showed a great promise for SARS-CoV vaccine development [Ng 2016]. 
Current evidences strongly indicated that Th1 type response is a key for successful control of 
SARS-CoV and MERS-CoV and probably also SARS-CoV-2, as well as for minimising the risk 
of severe post-vaccination adverse reactions [Honda-Okubo 2015]. These observations direct the 
vaccine development efforts to prevent SARS-CoV-2 infection. 

A number of biopharmaceutical companies and academic laboratories are in the race to develop 
the prophylactic vaccine against SARS-CoV-2 by using several platforms including mRNA, 
DNA, inactivated virus, live viral vectors, recombinant proteins, peptides, and virus-like particles 
(VLPs) [Thanh Le 2020]. The vaccine candidate developed by Medicago R&D Inc. (Medicago) 
is plant-derived VLPs expressing the S protein of SARS-CoV-2 integrated into lipid bilayer of 
the nanoparticles that resemble the native structure of SARS-CoV-2 viruses, allowing them to be 
easily recognized by the immune system. In contrast to the native viruses, these plant-derived 
VLPs lack viral genetic material, and therefore are non-replicative and non-infections 
[Medicago 2020]. Based on positive results of pre-clinical testing of the vaccine candidate, 
Medicago plans to initiate this clinical study. 

1.2 Background of the Investigational Product 

Medicago has developed a plant-based system (Nicotiana benthamiana) for transient expression 
of recombinant viral proteins, and this system has been used to produce VLPs bearing the SARS-
CoV-2 S glycoprotein. Previously, Medicago used the same manufacturing platform to produce 
the Quadrivalent VLP Influenza Vaccine intended for active immunization for the prevention of 
influenza disease caused by influenza A subtype viruses and type B viruses contained in the 
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vaccine. This plant-based platform may be able to address several limitations of the currently 
predominant vaccine manufacturing processes: 

• The S protein in the VLPs is based on the genetic sequence of circulating SARS-CoV-2 
viruses; 

• Plant-based VLP manufacturing does not require the use of live viruses. Thus, inactivation 
by chemicals and then splitting by a detergent before injection into humans are not needed, 
as is the process for living non-attenuated viruses. These processes are known to influence 
antigenicity, and antigens displayed on the VLPs are not impacted by the potentially 
denaturing treatments; 

• The plant-based technology used for the Coronavirus-Like Particle COVID-19 Vaccine 
produces S protein without introducing undesirable mutations that can occur when live 
coronaviruses or viral vectors are propagated in cell-based production platforms. The S 
protein is presented on VLPs in a pre-fusion conformation that resembles the native 
structure of SARS-CoV-2 viruses, allowing it to be easily recognized by the immune 
system to induce a robust neutralizing antibody response and reduce the risk of vaccine 
enhanced disease [Lambert 2020]. Very few microbial pathogens can infect both plants and 
humans so the risk of exposure to potentially pathogenic adventitious agents is greatly 
reduced; 

• Medicago’s previous clinical data suggests that plant-made VLP vaccines induce not only 
antibodies, but also strong CD4+ T cell immunity which may be important for both the 
persistence of immunity and the provision of better protection [Channappanavar 2014]. 

Nicotiana benthamiana is a non-transgenic plant that is a distant wild relative from Australia of 
the tobacco plant, Nicotiana tabacum. The transfer vector used to move targeted DNA constructs 
into the plant cells is the bacterium Agrobacterium tumefaciens. This vector then directs the 
expression of the desirable viral protein. The SARS-CoV-2 S protein is aligned at the plant 
plasma membrane via a transmembrane domain, and buds out of the plant plasma membrane in 
the form of VLPs. Thus, the viral S protein is anchored in a lipid bilayer of plant cell origin.  

1.2.1 Background of the Adjuvant AS03 

The adjuvant AS03 is an established effective adjuvant used in the formulations for Arepanrix™ 
and Pandemrix™ and is manufactured by GlaxoSmithKline. The AS03-adjuvanted pandemic 
influenza vaccines have been shown to be more immunogenic than non-adjuvanted vaccines, 
offering the potential of cross-clade immunity and feasibility of antigen-sparing. High efficacy 
and effectiveness have been demonstrated for AS03-adjuvanted H1N1 pandemic influenza 
vaccines in a wide range of populations [Garcon 2012]. Clinical data with AS03-adjuvanted 
antigen-sparing formulations have shown that immunization against influenza caused by the 
potential pandemic subtypes H5N1, H1N1, H7N1, H7N9, and H9N2 has demonstrated 
satisfactory immunogenic potency, as measured by haemagglutinin-inhibition titers, with 
reduced antigen doses in adults [Baz 2013, Jackson 2015, Lansbury 2017, Leroux-Roels 2007, 
Madan 2017, Madan 2017a, Madan 2017b, McElhaney 2013, Yang 2013, Yin 2011]. Also, 



Clinical Protocol Version Final 3.0  CP-PRO-CoVLP-019 
Recombinant Coronavirus-Like Particle COVID-19 Vaccine 
 
 

 Confidential Information 

 Page 29 of 108 

AS03-adjuvanted H5N1 vaccines were shown to induce cross-clade neutralizing antibody 
responses [Leroux-Roels 2007] and antibody affinity maturation [Khurana 2018].  

Data from clinical trials with over 55 000 vaccinated subjects showed that AS03-adjuvanted 
influenza vaccines exhibited an acceptable safety profile [Cohet 2019, Garcon 2012, 
Vaughn 2014]. Increased reactogenicity, both local and general, is consistently noted for AS03-
adjuvanted vaccines compared with the corresponding unadjuvanted vaccines [Garcon 2012, 
Launay 2013, Nolan 2014, Waddington 2010]. Most symptoms were mild to moderate in 
intensity and of short duration. An increased risk of narcolepsy was observed in some individuals 
after the vaccination campaign with Pandemrix™ in 2009-2010. A similar risk of narcolepsy was 
not identified with other non-adjuvanted influenza vaccines or other AS03-adjuvanted vaccines, 
like Arepanrix™ [Montplaisir 2014, Cohet 2015]. Current data suggest that cases of narcolepsy 
seen immediately following the 2009-2010 pandemic were the result of an immune cascade, 
triggered by CD4 T cell cross-reactivity to HA proteins from the H1N1 virus itself and 
hypocretin.  

1.2.2 Background of the Adjuvant CpG 1018 

The adjuvant CpG 1018 is an established effective adjuvant used in the formulation for 
Heplisav-B® and is manufactured by Dynavax. Heplisav-B® is a hepatitis B virus (HBV) vaccine 
comprised of recombinant, yeast cell-derived hepatitis B surface antigen (HBsAg) and 
CpG 1018. The CpG 1018 in Heplisav-B® is a synthetic 22-mer phosphorothioate 
oligodeoxynucleotide (PS ODN) containing an immunostimulatory sequence that is an agonist 
for the toll-like receptor 9 (TLR9). The desired biological activity of CpG 1018 is to enhance the 
generation of antibodies to HBsAg by mimicking the immunostimulatory activity of single-
stranded viral and bacterial DNA.  

Cumulatively, 10 049 subjects (10 038 subjects 18 years of age and older and 11 subjects below 
18 years old) and 386 adult subjects with chronic kidney disease 18 years of age and older have 
received Heplisav-B® in clinical trials. Heplisav-B® was well tolerated in clinical trials in healthy 
adults [Heplisav-B® 2020]. The reactogenicity profile of Heplisav-B® is similar to Engerix-B (an 
alum adjuvanted HBV vaccine) in time course and severity. Compared with Engerix-B, 
Heplisav-B® caused more local reactions and fewer systemic reactions. Common adverse 
reactions from Heplisav-B® included injection site pain, erythema, and swelling, headache, 
malaise, myalgia, and fatigue. Serious adverse events, autoimmune adverse events, and deaths 
were infrequent in the Heplisav-B® clinical program and similar in frequency between 
Heplisav-B® and Engerix-B. No deaths have been considered by the Investigator to be related to 
Heplisav-B®. Interim analyses of an ongoing post-marketing study of over 30 000 Heplisav-B® 
recipients and more than 35 000 Engerix-B recipients has raised no safety concerns. The 
important identified risks for CpG 1018 are anaphylaxis, bursitis, and vasovagal syncope, and an 
important potential risk for CpG 1018 is immune-mediated disease. Based on the data from over 
40 000 adult vaccinations to date, this potential risk remains “theoretical” as it is for other 
vaccines. 
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1.3 Pre-clinical Studies 

For comprehensive preclinical information regarding the safety and toxicity of the Coronavirus-
Like Particle COVID-19 Vaccine, refer to the current Investigator’s Brochure (IB). 

1.4 Clinical Studies 

No clinical studies of the Coronavirus-Like Particle COVID-19 Vaccine have been conducted to 
date.  

1.5 Overall Rationale for the Study 

The Phase 1 study is intended to assess the safety and immunogenicity profile of the 
Coronavirus-Like Particle COVID-19 Vaccine in healthy adults and unblinded results generated 
from this study will inform design decisions (i.e. most safe and effective dose level[s] and 
regimen[s], more effective adjuvant) of a subsequent Phase 2 study. 

The study will be a randomized, partially-blinded, prime-boost, staggered dose-escalation 
Phase 1 study intended to assess the safety, tolerability, and immunogenicity of the Coronavirus-
Like Particle COVID-19 Vaccine at three dose levels (3.75 µg, 7.5 µg, and 15 µg VLP) 
unadjuvanted or adjuvanted with either CpG 1018 or AS03 in healthy adults 18 to 55 years of 
age, who have been tested for the absence of SARS-CoV-2 antibodies. At each dose level, the 
vaccine will initially be administered to a small number of subjects. Vaccination of the 
remaining subjects at the same dose level and the next higher vaccine dose level will be 
administered with approval of the IDMC. The same process will be followed for the second 
vaccine administration. All subjects will receive two doses of the same dose level of the vaccine 
21 days apart and data collected will be used to determine if one or two doses is/are required of 
the Coronavirus-Like Particle COVID-19 Vaccine.  

All subjects will be followed for a period of 12 months after the second administration of the 
vaccine for safety and immunogenicity testing at the end of the follow-up period. 

2 OBJECTIVES 

2.1 Primary Objectives 

The primary objectives of this study are: 

• To assess the safety and tolerability of the Coronavirus-Like Particle COVID-19 Vaccine, 
as determined by the occurrence(s) of: 

• Immediate AEs within 30 minutes after each vaccination; 
• Solicited local and systemic AEs up to 7 days after each vaccination; 
• Unsolicited AEs SAEs, AEs leading to withdrawal, AESIs, and deaths up to 21 days after 

each vaccination; 
• Subjects with normal and abnormal urine, haematological, and biochemical values; 
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• To assess the immunogenicity of the Coronavirus-Like Particle COVID-19 Vaccine up to 
21 days after each vaccination, as determined by:  

• Neutralizing antibody titers induced by the vaccine against the SARS-CoV-2 virus; 
• IFN-γ ELISpot response induced by the vaccine against the SARS-CoV-2 virus to assess 

Th1 type response; 
• IL-4 ELISpot response induced by the vaccine against the SARS-CoV-2 virus to assess 

Th2 type response. 

2.2 Secondary Objectives 

The secondary objectives of this study are: 

• To assess the immunogenicity of the Coronavirus-Like Particle COVID-19 Vaccine up to 
21 days after vaccination, as determined by the:  

• IgG and/or IgM (ELISA) titers induced by the vaccine against the SARS-CoV-2 virus; 
• To assess the immunogenicity of the Coronavirus-Like Particle COVID-19 Vaccine up to 

201 and 386 days after the first vaccination, as determined by the:  
• Neutralizing antibody titers induced by the vaccine against the SARS-CoV-2 virus; 
• IFN-γ ELISpot response induced by the vaccine against the SARS-CoV-2 virus; 
• IL-4 ELISpot response induced by the vaccine against the SARS-CoV-2 virus; 
• IgG and/or IgM (ELISA) titers induced by the vaccine against the SARS-CoV-2 virus; 

• To assess the safety and tolerability of the Coronavirus-Like Particle COVID-19 Vaccine, 
as determined by the occurrence(s) of: 

•  SAEs, AEs leading to withdrawal, AESIs, and deaths from 22 days after the last 
vaccination up to the end of the study. 

2.3 Exploratory Objectives 

The exploratory objectives of this study are: 

• To assess the specific CMI response induced by the Coronavirus-Like Particle COVID-19 
Vaccine against the SARS-CoV-2 virus up to 21 days after each vaccination and up to 201 
and 386 days after the first vaccination, as measured by the percentage of CD4+ T cells 
expressing functional markers;  

• To measure the levels of serum IgE antibodies directed to plant-specific glycans prior to 
vaccination (Day 0), up to 21 days after the second vaccination (Day 42) and up to 201 and 
386 days after the first vaccination (Day 201 and Day 386); 

• To measure the occurrence(s) of laboratory-confirmed (virologic or serologic methods) 
SARS-CoV-2 infection (with or without symptoms) up to the end of the study; 

• If deemed necessary, to further characterize the immune response and the safety profile of 
the Coronavirus-Like Particle COVID-19 Vaccine.  
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3 STUDY ADMINISTRATIVE STRUCTURE 

Table 2 Study Administrative Structure 
Role Name and Address 
Sponsor Medicago R&D Inc. 

1020, route de l’Église, bureau 600, 
Sainte-Foy (Qc) Canada G1V 3V9 

  
Medical Officer: Brian J. Ward, MD 
  
Medical Monitor: Alexander Makarkov, MD, Ph.D. 
  
Director, Clinical Studies: Sébastien Soucy, CCRP 
  
Medical Writer Jiwanjeet Dhaliwall, MSc 
  

4 STUDY DESIGN AND RATIONALE 

4.1 Overview of Study Design 

This is a randomized, partially-blind, prime-boost, staggered dose-escalating study with 
approximately 180 healthy male and female subjects 18 to 55 years of age, who have been tested 
for the absence of SARS-CoV-2 antibodies. The subjects will be enrolled into nine treatment 
groups with 3 dose levels (3.75 µg, 7.5 µg, and 15 µg VLP) to receive Coronavirus-Like Particle 
COVID-19 Vaccine unadjuvanted or adjuvanted with CpG 1018 or AS03: 

Dose Level 1: Sixty subjects will be randomized to receive two injections of dose level 1 
(3.75 µg) of the Coronavirus-Like Particle COVID-19 Vaccine unadjuvanted or adjuvanted with 
CpG 1018 or AS03 on Days 0 and 21 (one injection on each of these days). 

Dose Level 2: Sixty subjects will be randomized to receive two injections of dose level 2 
(7.5 µg) of the Coronavirus-Like Particle COVID-19 Vaccine unadjuvanted or adjuvanted with 
CpG 1018 or AS03 on Days 0 and 21 (one injection on each of these days) 

Dose Level 3: Sixty subjects will be randomized to receive two injections of dose level 3 (15 µg) 
of the Coronavirus-Like Particle COVID-19 Vaccine unadjuvanted or adjuvanted with 
CpG 1018 or AS03 on Days 0 and 21 (one injection on each of these days). 

For each dose level group, the three-day safety data after vaccination of the first 10 % of subjects 
enrolled (6 subjects) in the group will be collected and reviewed by the IDMC, prior to 
permitting vaccination of the next 30 % of subjects enrolled (18 subjects) in the dose level group 
and escalating to vaccination of subjects at the next higher dose level (until reaching the highest 
dose level). The three-day safety data after vaccination of these 18 subjects in the group will be 
collected and reviewed by the IDMC, prior to permitting vaccination of the remaining subjects in 
the dose level group. The two planned three-day safety data reviews by the IDMC for each dose 
level will occur after each vaccination in the study. The first 10 % of subjects in each dose level 
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group may be vaccinated in the same day at the clinical sites. In addition, the vaccinations of the 
first 6 subjects at the lowest dose level will be staggered so that each vaccination must be 
performed at least 30 minutes apart. After IDMC recommendation to proceed is received, no 
more than 18 subjects (from any dose level group) will be dosed at a clinical site per day to 
respect physical distancing.   

The subjects will be enrolled in a 1:1:1:1:1:1:1:1:1 ratio into one of nine treatment groups, as 
presented in Table 3. 

Table 3 Study Treatment Groups 
Dose Level 
Group 

Treatments Treatment 
Group  

No. of 
Subjects 

Dose 
Level 

1 Coronavirus-Like Particle COVID-19 Vaccine 1 20 3.75 µg 
Coronavirus-Like Particle COVID-19 Vaccine + CpG 1018 2 20 3.75 µg 
Coronavirus-Like Particle COVID-19 Vaccine + AS03 3 20 3.75 µg 

2 Coronavirus-Like Particle COVID-19 Vaccine 4 20 7.5 µg 
Coronavirus-Like Particle COVID-19 Vaccine + CpG 1018 5 20 7.5 µg 
Coronavirus-Like Particle COVID-19 Vaccine + AS03 6 20 7.5 µg 

3 Coronavirus-Like Particle COVID-19 Vaccine 7 20 15 µg 
Coronavirus-Like Particle COVID-19 Vaccine + CpG 1018 8 20 15 µg 
Coronavirus-Like Particle COVID-19 Vaccine + AS03 9 20 15 µg 

All subjects will receive IM two doses of the vaccine 21 days apart and the data collected will be 
used to determine if one or two doses is/are required.  

Subjects will be screened up to seven days in advance of the first vaccine administration and will 
demonstrate a satisfactory baseline medical assessment by history, general physical examination, 
haematological, biochemical, and serological analysis. In addition, a test for the absence of 
SARS-CoV-2 antibodies will be performed at screening and prior to vaccination on Day 0, as 
well as on Day 42, Day 201, and Day 386. On Days 0 and 21, vaccine administration will occur. 
Telephone contacts will be made one day and eight days after each vaccine administration as 
well as monthly after Day 42 until the final study visit (Day 386), specifically for review of the 
subject’s safety and concomitant medication data. Visits to the Investigator site will occur three 
days after each vaccination (Day 3 and Day 24) for key safety assessments and 21 days after 
each vaccination (Day 21 and Day 42) for key safety and immunogenicity assessments. Subjects 
will have monthly telephone calls after Day 42 and will return to the Investigator site on Day 201 
and Day 386 for the safety follow-ups and immunogenicity assessments (6-month and 12-month 
follow-ups). 

4.2 Rationale of Study Design 

4.2.1 Randomization 

Randomization will be used to minimize bias in the assignment of subjects to treatment groups 
within each dose level group, to increase the likelihood that known and unknown subject 
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attributes (e.g. demographic and baseline characteristics) are evenly balanced across treatment 
groups and to enhance the validity of statistical comparisons across treatment groups. 

4.2.2 Blinding 

A partially-blinded trial design consisting of both observer-blind and open-label elements will be 
utilized in this study. Observer-blinded treatment trial design elements will be used to reduce 
potential bias during data collection and evaluation of the study endpoints. Details of who will 
remain blinded during the study are presented in Section 6.2. 

Open-label trial design elements will be used to allow a small number of Medicago personnel to 
remain unblinded throughout the study (see Section 6.2) to make informed design decisions of 
the Phase 2 study based on the Day 42 data analysis (see Section 12.3) results, without having to 
wait until after the end of the follow-up period for study completion.   

Open-label trial design elements will also allow all study staff to remain unblinded to dose level 
in order to manage the staggered ascending dose escalation and IDMC coordination.   

4.2.3 Dose Selection and Dosage Regimen 

In this study, three dose levels (3.75 µg, 7.5 µg, and 15 µg) of the Coronavirus-Like Particle 
COVID-19 Vaccine will be tested in a two-dose regimen, with and without an adjuvant, to 
eventually establish a safe and effective treatment. 

4.2.4 Route of Administration 

The route of administration used for the Coronavirus-Like Particle COVID-19 Vaccine is the 
intramuscular route, specifically in the deltoid muscle of the arm, since it is a more viable route 
of administration (compared to an oral route) and has better absorption compared to the 
subcutaneous route.  

4.2.5 Study Duration 

The duration of this study will be approximately eight months, from screening procedures up to 
the end of the study. 

5 STUDY POPULATION 

5.1 Inclusion Criteria 

Subjects must meet all of the following inclusion criteria at the Screening (Visit 1) and/or 
Vaccination (Visit 2) visits to be eligible for participation in this study; no protocol waivers are 
allowed.  All Investigator assessment-based judgements must be carefully and fully documented 
in the source documents: 

1. Subjects must have read, understood, and signed the informed consent form (ICF) prior to 
participating in the study; subjects must also complete study-related procedures and 
communicate with the study staff at visits and by phone during the study; 



Clinical Protocol Version Final 3.0  CP-PRO-CoVLP-019 
Recombinant Coronavirus-Like Particle COVID-19 Vaccine 
 
 

 Confidential Information 

 Page 35 of 108 

2. At the Screening visit (Visit 1), male and female subjects must be 18 to 55 (has not yet had 
his/her 56th birthday) years of age, inclusive; 

3. At Screening (Visit 1) and Vaccination (Visit 2), subject must have a body mass index 
(BMI) of ≥ 18.5 and < 25 kg/m2; 

4. Subjects are considered by the Investigator to be reliable and likely to cooperate with the 
assessment procedures and be available for the duration of the study; 

5. Subjects must be healthy (no clinically significant health concerns) as determined by 
medical history, physical examination, vital signs, and clinical laboratory tests. Investigator 
discretion will be permitted with this inclusion criterion; 

6. Female subjects of childbearing potential must have a negative serum pregnancy test result 
at Screening (Visit 1) and a negative urine pregnancy test result at Vaccination (Visit 2 and 
Visit 4). 
Non-childbearing females are defined as: 
• Surgically-sterile (defined as bilateral tubal ligation, hysterectomy or bilateral 

oophorectomy performed more than one month prior to the first study vaccination); or  
• Post-menopausal (absence of menses for 12 consecutive months and age consistent 

with natural cessation of ovulation); 
7. Female subjects of childbearing potential must use an effective method of contraception for 

one month prior to vaccination (Visit 2) and agree to continue employing highly effective 
birth control measures for at least one month after the last administration of the 
investigational product (or in the case of early termination, she must not plan to become 
pregnant for at least one month after her last study vaccination). The following relationship 
or methods of contraception are considered to be highly effective: 
• Combined (estrogen and progestogen containing) hormonal contraception associated 

with inhibition of ovulation: 
• Oral; 
• Intravaginal; 
• Transdermal; 

• Progestogen-only hormonal contraception associated with inhibition of ovulation: 
• Oral; 
• Injectable; 
• Implantable; 

• Intra-uterine device with or without hormonal release; 
• Vasectomised partner, provided that this partner is the sole sexual partner of the study 

participant and that the vasectomised partner has received a medical assessment of the 
surgical success; 

• Credible self-reported history of heterosexual vaginal intercourse abstinence prior to 
and for at least one month after the last administration of the investigational product; 

• Female partner. 
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5.2 Exclusion Criteria 

Subjects who meet any of the following criteria at the Screening (Visit 1) and/or Vaccination 
(Visit 2) visits will not be eligible for participation in this study; no protocol waivers are allowed. 
All Investigator assessment-based judgements must be thoroughly documented in the source 
documents: 

1. Clinically significant acute or chronic pulmonary (including but not limited to chronic 
obstructive pulmonary disease or asthma), cardiovascular (including but not limited to 
arterial hypertension, coronary artery disease, or congestive heart failure), renal, metabolic 
(including but not limited to type 2 diabetes), or other somatic (medical) or neuropsychiatric 
illness within 3 months prior to Screening (Visit 1), excessive alcohol use or drug abuse, as 
determined by medical history, physical examination, vital signs, and clinical laboratory 
tests. 
Investigator discretion is permitted with this exclusion criterion and must be carefully and 
fully documented in the source documents; 

2. Any unexplained clinical syndrome (including, but not limited to, chronic fatigue syndrome, 
Raynaud’s syndrome, unexplained pain syndromes such as fibromyalgia, etc.); 

3. Acute disease defined as presence of any moderate or severe acute illness with or without a 
fever within 48 hours prior to Vaccination (Visit 2); 

4. Prior exposure to SARS-CoV-2 as determined by detection of IgM or IgG antibodies against 
SARS-CoV-2 at Screening (Visit 1) and Vaccination (Visit 2); 

5. Any confirmed or suspected current immunosuppressive condition or immunodeficiency, 
including cancer, human immunodeficiency virus (HIV), hepatitis B or C infection (subjects 
with a history of cured hepatitis B or C infection without any signs of immunodeficiency at 
present time are allowed). Investigator discretion is permitted with this exclusion criterion; 

6. Current autoimmune disease (such as rheumatoid arthritis, systemic lupus erythematosus or 
multiple sclerosis). Investigator discretion is permitted with this exclusion criterion, and 
subjects may be eligible to participate with appropriate written justification in the source 
document (i.e. subjects with a history of autoimmune disease who are disease-free without 
treatment for three years or more, or on stable thyroid replacement therapy, mild psoriasis 
[i.e. a small number of minor plaques requiring no systemic treatment], etc.); 

7. Administration of any medication or treatment that may alter the vaccine immune responses, 
such as:  
• Systemic glucocorticoids within one month prior to Vaccination (Visit 2). Inhaled, 

nasal, dermal, intraarticular, ophthalmic and other topical glucocorticoids are permitted; 
• Cytotoxic, antineoplastic, or immunosuppressant drugs - within 36 months prior to 

Vaccination (Visit 2);  
• Any immunoglobulin preparations or blood products, blood transfusion – within 

6 months prior to Vaccination (Visit 2); 
8. Administration of any vaccine within 30 days prior to Vaccination (Visit 2); planned 

administration of any vaccine during the study (up to blood sampling on Day 42 of the 
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study). Immunization on an emergency basis during the study will be evaluated on case-by-
case basis by the Investigator; 

9. Administration of any other SARS-CoV-2 / COVID-19, or other experimental coronavirus 
vaccine at any time prior to or during the study; 

10. Known current or previous laboratory-confirmed SARS-CoV-1 or SARS-CoV-2 / 
COVID-19 infection as documented by a positive PCR test or positive serological test; 

11. Subjects at high risk of contracting SARS-CoV-2/COVID-19 infection, including but not 
limited to the individuals with known close contact of anyone with laboratory-confirmed 
SARS-CoV-2 / COVID-19 infection within 2 weeks prior to vaccine administration, those 
who traveled outside Canada for any duration within 30 days before the study vaccination, 
healthcare workers in acute care hospitals, rehabilitation hospitals, mental health hospitals, 
long term care facilities, emergency departments, and others who through their work must 
come into close face-to-face contact with their clients or patients (including, but not limited 
to, physiotherapists, dentists, hair dressers/barbers, etc.); 

12. Use of any investigational or non-registered product within 30 days or 5 half-lives, 
whichever is longer, prior to Vaccination (Visit 2) or planned use during the study period; 

13. Have a rash, dermatological condition, tattoos, muscle mass, or any other abnormalities at 
injection site that may interfere with injection site reaction rating. Investigator discretion 
will be permitted with this exclusion criterion; 

14. Use of any prescription medication on a regular basis for more than 30 continuous days 
within the last 3 months, with the following exceptions: 
• Medications listed among the methods of contraception in inclusion criterion 7;  
• Subjects on stable thyroid replacement therapy, as noted in exclusion criterion 6. 

15. Use of any prescription antiviral drugs with the intention of COVID-19 prophylaxis, 
including those that are thought to be effective for prevention of COVID-19 but have not 
been licensed for this indication, within one month prior to Vaccination (Visit 2); 

16. Use of prophylactic medications (e.g. antihistamines [H1 receptor antagonists], nonsteroidal 
anti-inflammatory drugs [NSAIDs], systemic and topical glucocorticoids, non-opioid and 
opioid analgesics) within 24 hours prior to the Vaccination (Visit 2) to prevent or pre-empt 
symptoms due to vaccination; 

17. History of allergy to any of the constituents of the Coronavirus-Like Particle COVID-19 
Vaccine, vaccine adjuvants, or tobacco; 

18. History of anaphylactic allergic reactions to plants or plant components (including fruits and 
nuts); 

19. Currently smoke more than 10 cigarettes per month or any use of vaping products; 
20. Subjects with a history of Guillain-Barré Syndrome; 
21. Any female subject who has a positive or doubtful pregnancy test result prior to vaccination 

or who is lactating; 
22. Subjects identified as an Investigator or employee of the Investigator or clinical site with 

direct involvement in the proposed study, or identified as an immediate family member 
(i.e. parent, spouse, natural or adopted child) of the Investigator or employee with direct 
involvement in the proposed study, or any employees of Medicago. 
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5.3 Prior and Concomitant Therapy 

New or changed medications reported by the subject after the first vaccination and through to the 
end of the study will be recorded in the source documents as a concomitant medication as per the 
conditions outlined in the next paragraph. Since AEs may be secondary to new medications, the 
Investigator will explore the reasons for the change or for the new medication intake and 
document these AEs, if any. 

Concomitant medications must be reported (reason for use, dates of administration, dosage, and 
route) if the use meets the following conditions: 

• Within 30 days preceding vaccination: any treatments and/or medications specifically 
contraindicated (e.g. vaccines, any immunoglobulins or other blood products, or any 
immune modifying drugs, etc.); 

• From randomization to Day 42, inclusive: any medication (including, but not limited to, 
over-the-counter medicines such as aspirin or antacids), vitamins, and mineral supplements; 

• From Day 43 to the end of the study, inclusive: any concomitant medication(s) 
administered to treat an AESI, SAE, or AE leading to withdrawal; any concomitant 
medication used to treat an AE that occurred before Day 42 and that is still being used 
afterwards (i.e. on-going use); 

• Any concomitant medication used to treat conditions reported as medical history; 
• Any investigational medication or vaccine; any vaccine not foreseen in the study protocol. 

5.4 Prohibited Therapy 

The following medications or therapies are prohibited during the conduct of this study:  

1. Administration of any vaccine (other than the study vaccine) up to blood sampling on 
Day 42 of the study. Immunization on an emergency basis during the study will be 
evaluated on case-by-case basis by the Investigator;   

2. Use of any investigational or non-registered product during the study period. Subjects may 
not participate in any other investigational or marketed drug study while participating in this 
study until after the study; 

3. Administration of any medication or treatment that may alter the vaccine immune responses, 
such as: 
• Systemic glucocorticoids; 
• Cytotoxic, antineoplastic, or immunosuppressant drugs; 
• Any immunoglobulin preparations or blood products, or blood transfusion. 

Administration of such medications should be specifically avoided up to blood sampling on 
Day 42 of the study. Use of any medication or treatment that may alter the vaccine immune 
responses due to a medical need during the study will be evaluated on case-by-case basis by 
the Investigator; 

4. Use of prophylactic medications (e.g. antihistamines [H1 receptor antagonists], nonsteroidal 
anti-inflammatory drugs [NSAIDs], systemic and topical glucocorticoids, non-opioid and 
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opioid analgesics) within 24 hours prior to administration of the second dose of the vaccine 
(Visit 4) to prevent or pre-empt symptoms due to vaccination; 

5. Use of any prescription antiviral drugs with the intention of COVID-19 prophylaxis, 
including those that are thought to be effective for prevention of COVID-19 but have not 
been licensed for this indication, during the study. 

Given that an important objective of this study is to evaluate the tolerability of the study vaccine, 
the use of prophylactic medications to prevent or pre-empt symptoms due to vaccination is 
specifically prohibited up to seven days after each vaccination (end of collection of solicited 
symptoms). A prophylactic medication is a medication administered in the absence of ANY 
symptom and in anticipation of a reaction to the vaccination (e.g. an antipyretic is considered to 
be prophylactic when it is given in the absence of fever or any other symptoms, to prevent fever 
from occurring, vitamins used to boost immune system, etc.). 

If one of the first three criteria are met by a subject during the study (after vaccination), the 
subject may still remain in the study however the inclusion of the subject’s data within the PP 
set, ITT set, or SAS may be impacted. 

6 TREATMENT ALLOCATION AND BLINDING 

6.1 Randomization 

Potential study subjects will be screened and assigned a six-digit subject number. Once all 
screening procedures, including Day 0 pre-randomization procedures, have been completed and 
the study eligibility is confirmed by the Investigator, the randomization numbers will be 
allocated to subjects within the appropriate treatment group by the randomization system. If a 
subject is randomized in error (i.e. does not meet eligibility criteria) and has not been vaccinated, 
then another eligible subject can be randomized to replace this subject. 

Once a randomization number has been assigned, it will not be re-used for any reason. No 
subjects will be randomized into the study more than once. If a randomization number is 
allocated incorrectly, no attempt will be made to remedy the error once the study vaccine has 
been dispensed: the subject will continue on the study with the assigned randomization number 
and associated treatment. The study staff will notify the Sponsor Contact as soon as the error is 
discovered without disclosing the study vaccine administered. Admission of subsequent eligible 
subjects will continue using the next unallocated number in the sequence. 

Subjects will be enrolled into one of nine treatment groups, based on a computer-generated 
randomization schedule prepared by or under the supervision of Medicago before the study. The 
randomization number and treatment will be recorded along with the six-digit subject number for 
each subject in the investigational product accountability log.   

6.2 Blinding 

This is a partially-blinded study: the subjects, the Investigators, and all personnel involved in the 
clinical conduct of the study (except the staff involved in the preparation and administration of 
the study vaccine, the quality assurance auditor, and quality control reviewers), Medicago 
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clinical staff and medical staff involved in safety evaluations (e.g. causality assessments), and all 
personnel involved in sample analysis at the central and testing (Nab, ELISA, ELISpot, and flow 
cytometry) laboratories will not have access to treatment allocation (i.e. randomization codes) for 
the entire duration of the study. Partially-blinded trial design will also allow all study staff to 
remain unblinded to dose level only in order to manage the staggered ascending dose escalation 
and IDMC coordination.   

The IDMC and the independent statistician involved in the preparation of the safety data 
summary for the IDMC reviews will have access to or be aware of treatment allocation (i.e. be 
“unblinded”). The IDMC will be reviewing safety data during the study and will be making 
recommendations throughout the study. 

In addition, select personnel of the third-party statistical team will have access to treatment 
allocation (i.e. be “unblinded”) for the entire duration of the study since these personnel will be 
involved in the Day 21 data transfer and/or the Day 42 data analysis (see Section 12.3).  

A small number of Medicago personnel will have access to the Day 21 data and the Day 42 data 
analysis (i.e. be “unblinded” to results and/or treatment allocation) and will be able to look at 
data throughout the study. The Medicago personnel will include senior personnel in Scientific 
and Medical Affairs, Biostatistics, Safety, Product Development, and Regulatory Affairs. The 
unblinded procedure will be strictly followed, and the process of unblinding and the selected 
individuals will be documented in writing.  

Since there will be differences in the Coronavirus-Like Particle COVID-19 Vaccine and adjuvant 
preparations (e.g. possibly physical appearance), the site staff involved in the preparation and 
administration of the treatments will not be involved in any activity that could introduce a bias, 
such as the evaluations of reactogenicity or AEs experienced by the subjects following 
vaccination.  

Any code break will be documented and reported to Medicago (or its designee) in a timely 
manner. In a medical emergency, the Investigator may unblind the treatment for that subject 
without prior consultation with the Sponsor. In such an event, the Investigator will need to 
contact the responsible Medical Monitor as soon as possible after the unblinding to discuss the 
case. The treatment allocation should not be disclosed by the Investigator to the responsible 
Medical Monitor. 

The third-party statistical team will receive safety and immunogenicity data after Day 21 (last 
subject) and will perform data analysis after Day 42 (last subject). The data transfer and data 
analysis will involve select individuals from the third-party statistical team and Medicago who 
will be unblinded (as described above). The Day 21 and Day 42 data analysis will allow 
discussions of the clinical data to inform and finalize design decisions (i.e. most effective dose 
level, more effective adjuvant) of the subsequent Phase 2 study, without having to wait until after 
the end of the follow-up period for study completion. 
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7 DOSAGE AND ADMINISTRATION 

Subjects will receive two IM injections 21 days apart (Day 0 and Day 21), into the deltoid region 
of the alternating arm (each arm will be injected once), of their assigned vaccine:  

• Group 1: 3.75 µg of the Coronavirus-Like Particle COVID-19 Vaccine unadjuvanted, or  
• Group 2: 3.75 µg of the Coronavirus-Like Particle COVID-19 Vaccine adjuvanted with 

CpG 1018, or 
• Group 3: 3.75 µg of the Coronavirus-Like Particle COVID-19 Vaccine adjuvanted with 

AS03, or  
• Group 4: 7.5 µg of the Coronavirus-Like Particle COVID-19 Vaccine unadjuvanted, or  
• Group 5: 7.5 µg of the Coronavirus-Like Particle COVID-19 Vaccine adjuvanted with 

CpG 1018, or 
• Group 6: 7.5 µg of the Coronavirus-Like Particle COVID-19 Vaccine adjuvanted with 

AS03, or 
• Group 7: 15 µg of the Coronavirus-Like Particle COVID-19 Vaccine unadjuvanted, or  
• Group 8: 15 µg of the Coronavirus-Like Particle COVID-19 Vaccine adjuvanted with 

CpG 1018, or 
• Group 9: 15 µg of the Coronavirus-Like Particle COVID-19 Vaccine adjuvanted with 

AS03.  

The volume of each injection will be 0.25 to 0.75 mL, depending on the presence or absence of 
adjuvant. 

8 SPECIMENS AND CLINICAL SUPPLIES 

8.1 Management of Samples 

Blood samples for biochemistry, haematology, and serology (for HIV, Hepatitis B, and 
Hepatitis C) will be collected at screening and/or during the study as well as urine samples for 
urinalysis. Serum and urine (dipstick or similar) pregnancy testing will be performed for females 
of childbearing potential. Blood samples will also be collected for the testing of SARS-CoV-2 
antibodies at screening and during the study. 

Blood samples for immunogenicity analysis will be collected during the study. Should a subject 
be discontinued from the study, a sample will be drawn at the time of the final visit and sent to 
Medicago for analysis. Bioanalysis of the immunogenicity blood samples will be conducted at 
central laboratories. 

Complete information on the handling, storage, and shipment of all laboratory samples will be 
described in the study-specific documentation. 
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8.2 Collection of Samples 

At screening, Days 0 (prior to study treatment administration), 42, 201, and 386, the test for 
SARS-CoV-2 antibodies will require a blood sample.  However, only the results from screening 
are needed to confirm eligibility requirements prior to vaccination (i.e. SARS-CoV-2 antibody 
negative). In addition, subjects who are invited to an unscheduled clinical site visit (see 
Section  10.1.14) will also have a blood sample collected at this visit to test for SARS-CoV-2 
antibodies. 

Blood samples for biochemistry and haematology will be collected at screening and Days 3, 21, 
and 24. Serology tests for HIV, Hepatitis B, and Hepatitis C will be conducted at screening. 
Sample collected during the screening visit should be performed under fasting conditions 
(approximately 12 hours) for cholesterol and triglyceride analysis. Note that cholesterol and 
triglyceride analysis will be performed only at screening. Urine samples will be collected at 
screening and Days 3, 21, and 24. 

Pregnancy testing will also be performed for all females of childbearing potential. A serum 
pregnancy test will be performed during screening. A urine (dipstick or similar) pregnancy test 
will be performed at Day 0 prior to randomization and at Days 21 and 42. Women of child 
bearing potential must have negative serum pregnancy test result from screening and urine 
pregnancy test result from Day 0 available prior to vaccination.  

Blood samples will be collected from each subject prior to study treatment administrations on 
Days 0 and 21, and on Days 42, 201, and 386 for serological (immunogenicity) and CMI assays. 
In addition, subjects who are invited to an unscheduled clinical site visit (see Section 10.1.14) 
will also have additional blood samples collected at this visit for serological (immunogenicity) 
and CMI assays. 

Blood samples for measuring IgE antibody titers against plant-specific glycans will be collected 
prior to study treatment administration on Day 0, and on Days 42, 201, and 386. 

8.3 Clinical Supplies 

The study center will be provided with or be responsible for the provision of supplies for blood 
collection and shipment (e.g. aliquot tubes, aliquot labels, aliquot storage, shipping boxes, and 
accompanying manifests) as described in the study-specific documentation. Sites will be 
authorized to use their own materials if agreed to by Medicago (or its designee). 

9 TREATMENT COMPLIANCE 

Study treatments will be prepared and administered by trained unblinded site staff via IM 
injection to each subject at each Investigator site. In addition, the Investigator or designated 
study center personnel will maintain a log of all study treatments dispensed and administered to 
the subject. Investigational product inventory and accountability will be managed throughout the 
study by unblinded site staff (details will be provided in the study-specific documentation).  If an 
eligible subject refuses vaccination post-randomization, the reason will be documented in the 
source and electronic case report form (eCRF).  
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10 STUDY EVALUATIONS 

10.1 Study Procedures 

10.1.1 Overview 

The Time and Events Schedule: General Information (see Table 1) summarizes the frequency 
and timing of scheduled assessments applicable to this study. 

All subjects will have blood sampled. Subjects will have blood volumes drawn of approximately 
307 mL over a period of 386 days (Table 4).  

Table 4 Estimated Blood Volume Drawn 
Type of Sample Volume per 

Sample 
(mL) 

Number of Samples per Subject Total 
Volume of 
Blood per 
Subject (mL) 

Visit 
1 

Visit 
2 

Visit 
3 

Visit 
4 

Visit 
5 

Visit 
6 

Visit 
7 

Visit 
8 

Total 

Test for SARS-
CoV-2 
antibodies 

5 1 1    1 1 1 5 25 

Biochemistry, 
haematology, 
serology (HIV, 
hepatitis B & C, 
pregnancy test) 

8 1  1 1 1    4 32 

Serology for 
immunogenicity 
(Nab assay, 
ELISA, anti-
plant glycans 
IgE antibodies)  

10  1  1  1 1 1 5 50 

CMI response 
(PBMC) 

40  1  1  1 1 1 5 200 

Total volume of 
blood per 
subject (mL) 

 13 55 8 58 8 55 55 55  307 

Subjects who are invited to an unscheduled clinical site visit (see Section 10.1.14) will have 
additional blood samples collected for serological (immunogenicity) and CMI assays as well as 
the test for SARS-CoV-2 antibodies. This will result in an additional blood draw volume of 
55 mL at the visit. 

10.1.2 General COVID-19 Precautions at Clinical Sites  

Sites participating in this study will have processes in place locally for following 
recommendations of the local Public Health authorities for the management of COVID-19. 
Subjects will be asked to follow good hygiene and safe physical distancing measures such as 
wearing a face mask on site, frequent hand hygiene, and maintaining a physical distance of 
2 meters (or 6 feet) from others, except during procedures where staff must come into close 
proximity of subjects (e.g. vaccination, blood draws, collecting vital sign measurements).  
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Staff at the clinical sites will also follow the same good hygiene and safe physical distancing 
measures as the subjects at the site. In addition, the staff will be responsible for disinfecting 
materials and/or areas between each use by subjects and staff. All staff involved with on-site 
procedures will have a back-up member who is qualified to perform the same 
duties / responsibilities in the event that a member of the staff is infected with SARS-CoV-2 or 
comes into contact with an individual known to have COVID-19 and is restricted to self-isolation 
and following the recommendations of the local Public Health authorities for the management of 
COVID-19. 

At each clinical site visit and telephone contact, subjects will be asked if they are experiencing 
any symptoms of COVID-19, or they have tested positive for COVID-19, or have had contact 
with individuals who are known to be infected with SARS-CoV-2. Moreover, if any of these 
conditions have occurred, then the subjects will be asked to follow all of the recommended 
actions (e.g. quarantine, re-testing) by local Public Health authorities. In addition, the subjects 
will be asked to not visit the clinic site until after they have fully recovered (i.e. no more clinical 
symptoms) and completed all of the recommended actions (e.g. quarantine, re-testing) by local 
Public Health authorities. 

10.1.3 Screening (Visits 1) 

The following procedures will be performed at the initial screening visit (Visit 1): 

• Review and proceed with the signature of the ICF. The Investigator or his/her designee, 
will fully inform the subject of the nature and scope of the study, potential risks and 
benefits of participation, and the study procedures involved and will answer all questions 
prior to requesting the subject’s signature on the ICF. The subject’s consent must be 
obtained prior to performing any study-related procedures; the consent process must be 
clearly recorded and a copy of the signed ICF retained in the source documents. A copy of 
the ICF must be provided to the subject; 

• After ICF signed, the following procedures will be performed: 
• Review the inclusion and exclusion criteria and determine the subject’s eligibility to 

participate in this study. The eligibility must be confirmed by the Investigator after 
review of all procedures and findings and prior to randomization; 

• Collect and review demographics (gender, date of birth, age, race, and ethnicity) and 
body measurements (BMI, weight [kg or lbs], and height [cm or inches]) data. BMI is to 
be calculated as body weight (kg) divided by the square of height (m); the BMI result will 
be rounded to one decimal place using the standard convention. For the measurement of 
body weight, subjects will be lightly clothed, without shoes; 

• Collect and review medical history, including the grade of any medical conditions 
(medical conditions are to be graded using the same scale as for AEs; see Section 13.1.2). 
The medical history should record significant problems active at the time of screening 
and present within the preceding six months. Problems that have been clinically inactive 
for more than six months preceding screening, but which might alter the subject’s current 
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or future medical management, should also be noted (e.g. cancer, autoimmune disease, 
known mitral valve prolapse or a remote history of a seizure disorder); 

• Review and record current and previous medication use (up to 30 days prior to study 
vaccine administration), with the following exception (refer to exclusion criterion 7): 

• For subjects who have been administered the following medication or treatment, review 
and record current and previous medication use up to the time period specified for the 
medication or treatment: 
• cytotoxic, antineoplastic, or immunosuppressant drugs – within 36 months prior to 

vaccination;  
• any immunoglobulin preparations or blood products, blood transfusions – within 6 

months prior to vaccination; 
• Perform a history- or symptom-directed physical examination. The physical examination 

will be performed by the Investigator or sub-Investigator; 
• Perform a vital signs measurement, including resting blood pressure (BP), heart rate 

(HR), respiratory rate (RR), and oral temperature (OT). OT will be collected in degrees 
Celsius or Fahrenheit using a digital thermometer. The OT measurement should not be 
collected immediately following consumption of a hot or cold beverage or after smoking. 
The BP will be taken after the subject has been in a seated position as per the site’s 
standard procedure. The BP should be taken by cuff (manual or automated are both 
acceptable). BP, HR, and RR may be repeated once if judged necessary. All 
measurements (including any repeats) will be recorded in the source documents. 
Inclusion of subjects with an out-of-range BP or HR or RR measurement will be based on 
the Investigator’s judgment; 

• Collect screening blood samples for biochemistry, haematology, and serology (HIV, 
Hepatitis B, and Hepatitis C screening) for analysis as well as to test for SARS-CoV-2 
antibodies. Sample blood collection at the screening visit should be performed under 
fasting conditions (approximately 12 hours) for cholesterol and triglyceride analysis; 

• Perform urinalysis on all subjects; 
• Perform serum pregnancy testing for female subjects of childbearing potential at 

screening.  

10.1.4 Dose 1 Vaccination (Day 0) (Visit 2) 

Emergency equipment must be available on site and appropriate treatment must be instituted as 
soon as possible in the event of anaphylaxis or any other immediate hypersensitivity reaction. 
The Investigator will be on-site on vaccine administration days and for the duration of the 
observation period (minimum of 30 minutes after vaccination) for the last subject dosed on that 
day. The Investigator will be available on call for the remainder of the study. A physician should 
be immediately available at the clinical site to administer treatment or to apply procedures for 
any immediate AEs/SAEs. 
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10.1.4.1 Prior to Vaccination 

• If the subject meets the criterion for the absence of SARS-CoV-2 antibodies at screening, 
the following procedures will be performed: 

• Record changes in medical history and medications and confirm that the subject 
continues to meet all inclusion and no exclusion criteria; 

• Perform a vital signs measurement, including resting BP, HR, RR, and OT. OT will be 
collected in degrees Celsius or Fahrenheit using a digital thermometer. The OT 
measurement should not be collected immediately following consumption of a hot or cold 
beverage or after smoking. The BP will be taken after the subject has been in a seated 
position as per the site’s standard procedure. The BP should be taken by cuff (manual or 
automated are both acceptable). BP, HR, and RR may be repeated once if judged 
necessary. All measurements (including any repeats) will be recorded in the source 
documents. Inclusion of subjects with an out-of-range BP or HR or RR measurement will 
be based on the Investigator’s judgment; 

• Measure the BMI; for this visit, only weight will be measured while the height will be 
obtained from that measured at the initial screening visit. The BMI result will be rounded 
to one decimal place using the standard convention. For the measurement of body weight, 
subjects will be lightly clothed, without shoes; 

• Collect a urine sample for female subjects of childbearing potential and perform a urine 
dipstick (or similar) pregnancy test. No study vaccine must be administered to a 
childbearing potential female until a negative result is obtained and documented; 

• If the subject is judged eligible for the study and is still willing to participate in the study, 
randomize the subject into the study; 

• After confirmation of eligibility, collect baseline blood samples for immunogenicity 
(serology [Nab assay, ELISA, and plant-specific glycans IgE antibodies] and CMI) 
assessments and collect a blood sample to confirm the absence of SARS-CoV-2 
antibodies; prepare and store these samples until shipment to the analytical laboratory. 

10.1.4.2 Vaccination 

Once all pre-vaccination procedures have been completed and subject eligibility determined, the 
subject will be randomized and the study vaccine will be administered IM into the deltoid muscle 
of the non-dominant (if possible) arm, as described in the Investigational Product Management 
Manual. In order to prevent possible confounding of vaccination site reactions, whenever 
possible, blood samples will not be collected from the same arm as the one used for vaccination. 
The arms used, both for blood collection and vaccination, will be documented in the source 
documents. A 23 gauge needle of at least one inch or 2.5 cm in length can be used for 
vaccination. The preparation and administration of the study vaccine will be performed by an 
unblinded site staff member. 



Clinical Protocol Version Final 3.0  CP-PRO-CoVLP-019 
Recombinant Coronavirus-Like Particle COVID-19 Vaccine 
 
 

 Confidential Information 

 Page 47 of 108 

10.1.4.3 Thirty Minutes Post-vaccination 

The post-vaccination observations will be performed by a blinded site staff member.  The 
following safety observation procedures will be performed for all subjects immediately 
following study vaccine administration: 

• Subjects will remain in the clinic for at least 30 minutes post-vaccination for observation. 
The observation period will include an assessment of immediate solicited local and 
systemic AEs. Solicited local and systemic AEs occurring within 30 minutes post-
vaccination will be recorded in the subject diary and corresponding eCRF. All unsolicited 
AEs occurring within 30 minutes post-vaccination will be recorded in the subject source 
and AE eCRF. Any unusual signs or symptoms reported during the initial 30 minutes post-
vaccination will result in continued close monitoring. Based on their condition, subjects 
may be asked to remain in the clinic for their safety for more than 30 minutes after 
vaccination (the reason will be recorded in the source documents). All data (including the 
assessment of solicited local and systemic AEs) will be recorded in the source documents 
during and after the observation period. Refer to Section 10.2.1 for details regarding the 
assessment of AEs and/or solicited local and systemic AEs; 

• During the observation period, subjects will be provided with a measurement device 
template (Section 19.1) for measuring (in mm) solicited local AEs of erythema (redness) 
and swelling and an oral digital thermometer for recording daily temperature (in degrees 
Celsius or Fahrenheit). Subjects will also be provided with a diary (Section 19.2) and will 
be shown how to enter their data in the diary. Each subject will be provided with the 
following instructions on the measurements they are to make: 

• How to collect his/her OT in degrees Celsius or Fahrenheit with the provided digital 
thermometer: 

• From the evening of Day 0 to the evening of Day 7, the subject will measure his/her OT 
at approximately the same time each evening and will record the results; 

• The OT should not be collected immediately following consumption of a hot or cold 
beverage or after smoking. 

• The subject is to also take his/her OT if he/she feels feverish and to record the highest 
temperature of the day. In the event that a temperature ≥ 38.0 °C or ≥ 100.4 °F is 
obtained, the subject will be allowed to take over-the-counter antipyretics 
(e.g. acetaminophen/paracetamol, aspirin, naproxen, or ibuprofen) and will be advised 
to increase the frequency of OT measurements to approximately every four hours, until 
he/she is no longer febrile (fever is defined as a temperature of ≥ 38.0 ºC or 
≥ 100.4 °F). The subject is to document medication intake, which will be reviewed by 
the site personnel; 

• How to measure any solicited local AEs, including erythema (redness) and swelling 
diameter at the injection site using the measurement template supplied for this purpose; 
subjects will also be requested to evaluate pain at the injection site. Local AEs will be 
assessed every day starting in the evening of Day 0 and up to the evening of Day 7 and 
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the results will be recorded. The severity of solicited local AEs will be graded according 
to the Food and Drug Administration (FDA) Guidance for Industry: Toxicity Grading 
Scale for Healthy Adult and Adolescent Volunteers Enrolled in Preventive Vaccine 
Clinical Trials [FDA 2007], as presented in Table 5. 

• How to grade, on a daily basis from the evening of Day 0 through to the evening of 
Day 7, each of the solicited systemic AEs and their severity (as per the same guidance 
used for solicited local AEs; see Table 5) [FDA 2007] and to record the worst grade of 
the day for each of these solicited systemic AE. The instructions will include how to 
examine and grade swelling in the neck, axilla, groin, and chest wall and to record any 
unusual feeling and/or swelling; 

• Subjects will be advised that they will be asked about the occurrence of any symptoms or 
events requiring medical attention and the use of any concomitant medication during the 
21-day post-vaccination period, after each vaccination, and until the end of the study. 
Subjects will also be provided with a memory aid (Section 19.3) to record unsolicited 
AEs and any concomitant medication use and will be shown how to enter their data in the 
memory aid; 

• Subjects will be instructed to contact the clinical site for any unsolicited AEs and/or 
solicited local and systemic AEs of greater than Grade 2 (moderate). Based on their 
condition, the Investigator may request that the subject return to the clinic for evaluation; 

• Subjects will be advised on emergency contact information and instructions for 
contacting study personnel. Subjects will be advised to immediately contact the 
Investigator (or his/her designee) in the event of an SAE or a medical emergency. 
Subjects will be provided with a phone contact number and be instructed to call if any 
suspected reaction to the vaccination is felt to be significant or of concern; 

• Subjects will be advised to notify their health care professional(s) (e.g. primary care 
physician) that they are participating in a clinical research study of a 
SARS-CoV-2 / COVID-19 vaccine; 

• After the 30-minute observation period (allowed window of + 15 minutes) is completed, 
measure vital signs (BP, HR, RR, and OT) as described in Section 10.2.1.4. Any out-of-
range measurements will be assessed by the Investigator (or his/her designee) and any 
further action will be determined upon his/her medical decision; 

• Instruct the subjects to perform measurements of local and systemic AEs at approximately 
the same time each day from Day 0 to Day 7 (preferably in the evening); 

• Advise subjects to report any COVID-19-like symptoms (refer to list in the memory aid) 
they may be experiencing, or if they are tested positive for COVID-19, or have contact with 
individuals who are known to be infected with SARS-CoV-2 to the clinical site and follow 
all of the recommended actions (e.g. quarantine, re-testing) by local Public Health 
authorities. Also, the subjects will be asked to not visit the clinic site until after they have 
fully recovered (i.e. no more clinical symptoms) and completed all of the recommended 
actions (e.g. quarantine, re-testing) by local Public Health authorities; 
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• Provide appointments (date and time) for the next planned visit to the clinical site (Day 3) 
and for the Days 1 and 8 phone contacts; 

• The subject will be released from the clinical site once all Day 0 post-vaccination 
procedures have been completed and the subject is in stable condition. 

10.1.5 Day 1 and Day 8 (Telephone Contact) 

The post-vaccination phone contacts will be performed by blinded site staff members. The 
following procedures will be performed during the phone contact (acceptable interval of + 1 day 
for Day 1, and ± 1 day for Day 8): 

• Ask the subjects about any difficulties in recording their data, any change in health, any 
visits to health care facilities and/or medical practitioners, and any use of concomitant 
medications. Record the information in the source documents; 

• Ask the subjects if they experienced any COVID-19-like symptoms, were tested positive 
for COVID-19, or had any contact with individuals who are known to have COVID-19. 
Subjects who develop COVID-19-like symptoms or have had contact with individuals with 
COVID-19 will be asked to provide information regarding the symptoms they are 
experiencing and whether they sought any medical help. Subjects with a documented 
SARS-CoV-2 infection will be invited to an unscheduled clinical site visit (see 
Section 10.1.14 for detailed procedures). Also, the subjects will be asked to not visit the 
clinic site until after they have fully recovered (i.e. no more clinical symptoms) and 
completed all of the recommended actions (e.g. quarantine, re-testing) by local Public 
Health authorities; 

• For any unsolicited AEs and/or solicited local and systemic AEs of greater than Grade 2 
(moderate), the Investigator should be informed within 24 hours of the time the clinical site 
is made aware of the event. The Investigator may request that the subject return to the clinic 
for evaluation; 

• Advise subjects to immediately contact the Investigator (or his/her designee) in the event of 
any AE that requires medical attention. Subjects will be provided with a phone contact 
number and be instructed to call if any suspected reaction to the vaccination is felt to be 
significant or of concern; 

• Instruct the subjects to contact the clinical site immediately in case they experienced any 
COVID-19-like symptoms, were tested positive for COVID-19, or had any contact with 
individuals who are known to have COVID-19. Subjects will be reminded to use their 
memory aid to facilitate accurate reporting of their symptoms; 

• Remind the subjects how to measure and record any solicited local and systemic AEs. 
Subjects should also be reminded to record any changes in health, including changes in 
AEs and changes in medications; 

• Remind subjects of their next appointment (date and time) for the clinical visit and/or the 
next telephone contact. Subjects will also be reminded to record their data in their diary and 
memory aid in a timely manner. 
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In the event that a subject cannot be reached via phone, he/she may be contacted by text message 
or via email (if these contacts are available). However, the phone should be the initial and 
preferred means of communication. At least three attempts within allowed time window should 
be made in order to reach the subject. 

10.1.6 Day 3 Follow-up (Visit 3) 

The post-vaccination follow-up visit procedures will be performed by blinded site staff members. 
The following procedures will be performed during the Day 3 (- 1 day): 

• Ask the subjects if they experienced any COVID-19-like symptoms, were tested positive 
for COVID-19, or had any contact with individuals who are known to have COVID-19. 
Subjects who develop COVID-19-like symptoms or have had contact with individuals with 
COVID-19 will be asked to provide information regarding the symptoms they are 
experiencing and whether they sought any medical help. Subjects with a documented 
SARS-CoV-2 infection will be invited to an unscheduled clinical site visit (see 
Section 10.1.14 for detailed procedures). Also, the subjects will be asked to not visit the 
clinic site until after they have fully recovered (i.e. no more clinical symptoms) and 
completed all of the recommended actions (e.g. quarantine, re-testing) by local Public 
Health authorities; 

• Perform a vital signs measurement, including resting BP, HR, RR, and OT; 
• Perform urinalysis on all subjects; 
• Collect blood samples for biochemistry and haematology; 
• Review the diary and memory aid content with the subject to ensure appropriate 

completion. Corrections must be made by the subject him/herself and all corrections must 
be initialed and dated; 

• Review the subject’s safety data and ensure all updates on concomitant medication usage 
and any changes in the subject’s health (AEs, SAEs, or AESIs) are recorded appropriately; 

• Advise the subjects to immediately contact the Investigator or his/her designee, in the event 
of any AE that requires a visit to an emergency room and/or hospitalization; 

• Instruct the subjects to contact the clinical site immediately in case they experienced any 
COVID-19-like symptoms, were tested positive for COVID-19, or had any contact with 
individuals who are known to have COVID-19. Subjects will be reminded to use their 
memory aid to facilitate accurate reporting of their symptoms; 

• Remind the subjects of their next telephone contact (date and time). 

10.1.7 Day 21 Dose 2 Vaccination (Visit 4) 

If for any reason the Day 21 visit is done before or after the planned date, then subsequent 
visits/procedures (Days 22, 24, 29, 42, and 201) will be adjusted accordingly.  
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10.1.7.1 Pre-vaccination 

The pre-vaccination procedures will be performed by blinded site staff members. The following 
procedures will be performed during the Day 21 (± 2 days) visit prior to vaccination: 

• Ask the subjects if they experienced any COVID-19-like symptoms, were tested positive 
for COVID-19, or had any contact with individuals who are known to have COVID-19. 
Subjects who develop COVID-19-like symptoms or have had contact with individuals with 
COVID-19 will be asked to provide information regarding the symptoms they are 
experiencing and whether they sought any medical help. Subjects with a documented 
SARS-CoV-2 infection will be invited to an unscheduled clinical site visit (see 
Section 10.1.14 for detailed procedures). Also, the subjects will be asked to not visit the 
clinic site until after they have fully recovered (i.e. no more clinical symptoms) and 
completed all of the recommended actions (e.g. quarantine, re-testing) by local Public 
Health authorities; 

• Perform a vital signs measurement, including resting BP, HR, RR, and OT; 
• Perform urinalysis on all subjects; 
• Perform urine (dipstick or similar) pregnancy testing for female subjects of childbearing 

potential at screening. No study vaccine must be administered to a childbearing potential 
female until a negative result is obtained and documented; 

• Collect blood samples for biochemistry and haematology; 
• Collect blood samples for immunogenicity (serology [Nab assay and ELISA] and CMI) 

assessments; prepare and store these samples until shipment to the analytical laboratories; 
• Collect and review the diary content with the subject to ensure appropriate completion. 

Review the memory aid with the subject as well. Corrections must be made by the subject 
him/herself and all corrections must be initialed and dated; 

• Review the subject’s safety data and ensure all updates on concomitant medication usage 
and any changes in the subject’s health (AEs, SAEs, or AESIs) are recorded appropriately; 

• Advise the subjects to immediately contact the Investigator or his/her designee, in the event 
of any AE that requires a visit to an emergency room and/or hospitalization; 

• Assess the subject for contraindications to the second vaccination according to 
Section 11.3. If the subject has no contraindications to the second vaccination, proceed to 
register the visit in the interactive response technology (IRT) system; 

• Register the visit in the IRT system. The IRT system will assign the same dose assignment 
at Day 21 as Day 0. If the subject has a contraindication for the second vaccination, record 
the status according to the IRT manual.   

10.1.7.2 Dose 2 Vaccination 

The same procedures will be performed during the administration of the vaccine on Day 21 as 
will be performed during the administration of the vaccine on Day 0 (see Section 10.1.4.2 for 
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detailed procedures), with the following exception regarding which arm to use for IM 
administration:  

• The study vaccine should be administered IM into the deltoid muscle of the alternate arm 
(i.e. the arm not used for the previous dose administration). Record the administration, left 
or right arm, in the subject source documents.  

10.1.7.3 Post-Dose 2 Vaccination 

The same procedures will be performed following the administration of the vaccine on Day 21 as 
will be performed following the administration of the vaccine on Day 0 (see Section 10.1.4.3 for 
detailed procedures), with the following exceptions: 

• Provide appointments (date and time) for the next planned visit to the clinical site (Day 24) 
and for Days 22 and 29 telephone contacts; 

• The subject will be released from the clinical site once all post-vaccination procedures have 
been completed and the subject is in stable condition. 

10.1.8 Day 22 and Day 29 (Telephone Contact) 

The same procedures will be performed during the phone contacts on Day 22 and Day 29 as 
were performed during phone contacts on Day 1 and Day 8 (see Section 10.1.5 for detailed 
procedures). 

10.1.9 Day 24 (Visit 5) 

The same procedure will be performed during the Day 24 visit as were performed during the 
follow-up visit on Day 3 (see Section 10.1.6 for detail procedures). 

10.1.10 Day 42 (Visit 6) 

The same procedure will be performed during the Day 42 visit as were performed during the pre-
vaccination portion of the visit on Day 21 (see Section 10.1.7.1 for detail procedures), with the 
following exceptions: 

• Collect and review the diary and memory aid content with the subject to ensure appropriate 
completion. Corrections must be made by the subject him/herself and all corrections must 
be initialed and dated. Provide subjects with just a memory aid for the collection of safety 
data from Day 43 to Day 201; 

• Do not collect blood samples for biochemistry and haematology; 
• Collect blood samples for immunogenicity (serology [Nab assay, ELISA, and plant-specific 

glycans IgE antibodies] and CMI) assessments and to test for SARS-CoV-2 antibodies; 
prepare and store these samples until shipment to the analytical laboratory;  

• Instruct the subjects to contact the clinical site immediately in case they experienced any 
COVID-19-like symptoms, were tested positive for COVID-19, or had any contact with 
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individuals who are known to have COVID-19. Subjects will be reminded to use their 
memory aid to facilitate accurate reporting of their symptoms; 

• Provide appointments (date and time) for the next telephone contacts and the next planned 
visit to the clinical site (Day 201). 

10.1.11 Monthly Calls Thereafter (Telephone Contact) 

Subjects should be contacted by telephone once every month (every 30 days ± 14 days; Day 42 
visit date as starting reference or last day of contact with the clinic site or Investigator if a second 
vaccination did not occur). The post-vaccination monthly phone contacts will be performed by 
blinded site staff members. The following procedures will be performed during the phone contacts:  

• Ask the subjects if they experienced any COVID-19-like symptoms, were tested positive 
for COVID-19, or had any contact with individuals who are known to have COVID-19. 
Subjects who develop COVID-19-like symptoms or have had contact with individuals with 
COVID-19 will be asked to provide information regarding the symptoms they are 
experiencing and whether they sought any medical help. Subjects with a documented 
SARS-CoV-2 infection will be invited to an unscheduled clinical site visit (see 
Section 10.1.14 for detailed procedures). Also, the subjects will be asked to not visit the 
clinic site until after they have fully recovered (i.e. no more clinical symptoms) and 
completed all of the recommended actions (e.g. quarantine, re-testing) by local Public 
Health authorities; 

• Ask the subjects about any change in health (AEs ongoing from Day 42, SAEs, or AESIs), 
any visits to health care facilities, and/or medical practitioners and use of any concomitant 
medications. Record the information in the source documents;  

• Advise the subjects to immediately contact the Investigator (or his/her designee), in the 
event of any AE which require a visit to the emergency and/or hospitalization; 

• Instruct the subjects to contact the clinical site immediately in case they experienced any 
COVID-19-like symptoms, were tested positive for COVID-19, or had any contact with 
individuals who are known to have COVID-19. Subjects will be reminded to use their 
memory aid to facilitate accurate reporting of their symptoms; 

• Remind the subjects of their next appointment (date and time) for the next telephone 
contact and/or the next planned visit to the clinical site (Day 201); 

• Inform the subjects that during the subsequent visit to the clinical site, they will be 
questioned regarding any events that may have occurred since the last contact. 

In the event that a subject cannot be reached via telephone, he/she may be contacted by text 
message or via email (if these contacts are available). However, the telephone should be the 
initial and preferred means of communication. At least three attempts within allowed time 
window should be made in order to reach the subject. 
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10.1.12 Day 201 (Visit 7) 

The post-vaccination visit procedures will be performed by blinded site staff members. The 
following procedures will be performed during the Day 201 (± 14 days): 

• Ask the subjects if they experienced any COVID-19-like symptoms, were tested positive 
for COVID-19, or had any contact with individuals who are known to have COVID-19. 
Subjects who develop COVID-19-like symptoms or have had contact with individuals with 
COVID-19 will be asked to provide information regarding the symptoms they are 
experiencing and whether they sought any medical help. Subjects with a documented 
SARS-CoV-2 infection will be invited to an unscheduled clinical site visit (see 
Section 10.1.14 for detailed procedures). Also, the subjects will be asked to not visit the 
clinic site until after they have fully recovered (i.e. no more clinical symptoms) and 
completed all of the recommended actions (e.g. quarantine, re-testing) by local Public 
Health authorities; 

• Review the subject’s safety data and ensure all updates on concomitant medication usage 
and any changes in the subject’s health (SAEs, AESIs, or AEs ongoing from Day 42) are 
recorded appropriately. Collect the subject’s memory aid and provide a memory aid for the 
collection of safety data from Day 202 to Day 386;  

• Confirm that the subject has continued to comply with protocol requirements (e.g. no use of 
prohibited concomitant medications, use of an adequate contraceptive method); 

• Perform a vital signs measurement, including resting BP, HR, RR, and OT; 
• Collect blood samples for immunogenicity (serology [Nab assay, ELISA, and plant-specific 

glycans IgE antibodies] and CMI) assessments and collect a blood sample to test for SARS-
CoV-2 antibodies; prepare and store these samples until shipment to the analytical 
laboratories. 

10.1.13 Final Visit – Day 386 (Visit 8) 

The final visit procedures will be performed by blinded site staff members. The following 
procedures will be performed during the Day 386 (± 14 days): 

• Ask the subjects if they experienced any COVID-19-like symptoms, were tested positive 
for COVID-19, or had any contact with individuals who are known to have COVID-19. 
Subjects who developed COVID-19-like symptoms or had contact with individuals with 
COVID-19 will be asked to provide information regarding the symptoms they experienced 
and whether they sought any medical help. Subjects with a documented SARS-CoV-2 
infection will be invited to an unscheduled clinical site visit (see Section 10.1.14 for 
detailed procedures). If the subject is experiencing COVID-like symptoms at or near the 
time of the Day 386 visit, they will be asked to not visit the clinic site until after they have 
fully recovered (i.e. no more clinical symptoms) and completed all of the recommended 
actions (e.g. quarantine, re-testing) by local Public Health authorities; 
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• Review the subject’s safety data and ensure all updates on concomitant medication usage 
and any changes in the subject’s health (SAEs, AESIs, or AEs ongoing from Day 42) are 
recorded appropriately. Collect the subject’s memory aid; 

• Confirm that the subject has continued to comply with protocol requirements (e.g. no use of 
prohibited concomitant medications, use of an adequate contraceptive method); 

• Perform a vital signs measurement, including resting BP, HR, RR, and OT; 
• Collect blood samples for immunogenicity (serology [Nab assay, ELISA, and plant-specific 

glycans IgE antibodies] and CMI) assessments and collect a blood sample to test for SARS-
CoV-2 antibodies; prepare and store these samples until shipment to the analytical 
laboratories. 

Any subject who withdraws consent from the study will be asked to undergo Day 386 visit 
(Visit 8) procedures within two weeks of withdrawal, if the subject agrees. 

10.1.14Unscheduled Clinical Site Visit 

Subjects with a documented SARS-CoV-2 infection will be invited to perform an unscheduled 
clinical site visit after full clinical recovery and fulfillment of the local Public Health authorities’ 
recommendations for self-isolation and management of COVID-19. The Investigator will collect 
information about the COVID-19 case and any required medical interventions and will 
retrospectively evaluate the disease severity. The following procedures will be performed by 
blinded site staff members during this visit: 

• Confirm the subject had a documented SARS-CoV-2 infection; 
• Confirm the subject has fully recovered from the clinical manifestation of COVID-19 and 

has fulfilled the recommendations for managing their condition as per the local Public 
Health authorities; 

• The Investigator (or sub-Investigator) will collect information about the case of COVID-19, 
any required medical interventions, and retrospectively evaluate the disease severity; 

• Collect blood samples for immunogenicity (serology [Nab assay, ELISA, and plant-specific 
glycans IgE antibodies] and CMI) assessments, to assess humoral and cellular responses to 
SARS-CoV-2 infection, and to test for SARS-CoV-2 antibodies; prepare and store these 
samples until shipment to the analytical laboratories. 

10.2 Safety 

10.2.1 Evaluations 

Safety and tolerability will be evaluated by solicited local and systemic adverse events 
(immediate solicited adverse events within 30 minutes post-vaccination and solicited adverse 
events up to seven days after each vaccination, where applicable), unsolicited AEs within 30 
minutes post-vaccination and up to 21 days after each vaccination (where applicable), SAEs, 
AESIs, and AEs leading to withdrawal up to the end of the study. In addition, events will be 
monitored for possible VED, hypersensitivity components, and potential immune-mediated 
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diseases, from all reported events during the study (collected AEs, SAEs, AESIs, and AEs 
leading to withdrawal). Clinical safety methods will include repeated urine, blood chemistry, and 
haematology testing. 

10.2.1.1 Solicited Local and Systemic Adverse Events 

Subjects will be monitored for both solicited local AEs (erythema, swelling, and pain at the 
injection site) and solicited systemic AEs (fever, headache, fatigue, muscle aches, joint aches, 
chills, a feeling of general discomfort, swelling in the axilla, swelling in the neck, swelling in the 
groin, and swelling in the chest wall) from the time of each vaccination through seven days. 
While the subjects remain in the clinic following vaccine administration (at least 30 minutes), 
staff will monitor them for solicited local and systemic AEs; after release from the clinic facility, 
from the evening of each vaccination to the evening of the seventh day after each vaccination, 
subjects will measure and record their local and systemic AEs in their diaries. 

The intensity of the solicited local and systemic AEs will be assessed by the subject, documented 
in the diary, and graded as: mild (1), moderate (2), severe (3) or potentially life threatening (4) 
(please refer to Table 5). The causal relationship with the study vaccine of the solicited local and 
systemic AEs will be assessed by the Investigator (definitely not related, probably not related, 
possibly related, probably related or definitely related) and documented in the Investigator 
section of the diary; see Section 13.1.8 for a definition of these causal relationships. 

The Investigator should assess solicited AEs and determine if any meet the criteria for SAE.  
Any solicited local or systemic AEs that meet the criteria for SAE should be reported to the 
Sponsor within 24 hours (Section 13.1.5) and entered as an SAE in the eCRF.  

Note: Fever is also a symptom of COVID-19. Subjects should be encouraged to contact the 
clinical site if they experience fever alone or associated with other symptoms such as chills, 
muscle aches, or malaise within the first three days after vaccination. 

Table 5 Severity Grades for Solicited Local and Systemic Adverse Events 
Symptoms Severity 

None Grade 1  
(Mild) 

Grade 2 
(Moderate) 

Grade 3 
(Severe) 

Grade 4 
(Potentially life-
threatening) 

Injection Site Adverse Events (Local Adverse Events) 
Erythema (redness) < 25 mm 25 - 50 mm 51 - 100 mm > 100 mm Necrosis or 

exfoliative 
dermatitis  

Swelling < 25 mm 25 - 50 mm and 
does not interfere 
with activity 

51 – 100 mm or 
interferes with 
activity 

> 100 mm or 
prevents daily 
activity  

Necrosis 

Pain None Does not 
interfere with 
activity 

Repeated use of 
non-narcotic pain 
reliever for more 
than 24 hours or 
interferes with 
activity 

Any use of 
narcotic pain 
reliever or 
prevents daily 
activity 

Results in a visit 
to emergency 
room (ER) or 
hospitalization 
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Symptoms Severity 

None Grade 1  
(Mild) 

Grade 2 
(Moderate) 

Grade 3 
(Severe) 

Grade 4 
(Potentially life-
threatening) 

Solicited Systemic Adverse Events 
Fever (ºC or ºF) 
 

< 38.0 ºC 
< 100.4 ºF 

38.0 - 38.4 ºC 
100.4 - 101.1 ºF 

38.5 - 38.9 ºC 
101.2 - 102.0 ºF 

39.0 - 40.0 ºC 
102.1 - 104.0 ºF 

> 40.0 ºC 
> 104.0 ºF 

Headache None No interference 
with activity 

Repeated use of 
non-narcotic pain 
reliever for more 
than 24 hours or 
some interference 
with activity 

Significant; any 
use of narcotic 
pain reliever or 
prevents daily 
activity 

Results in a visit 
to emergency 
room (ER) or 
hospitalization 

Fatigue  None No interference 
with activity  

Some interference 
with activity  

Significant; 
prevents daily 
activity  

Results in a visit 
to emergency 
room (ER) or 
hospitalization 

Muscle aches None No interference 
with activity  

Some interference 
with activity  

Significant; 
prevents daily 
activity  

Results in a visit 
to emergency 
room (ER) or 
hospitalization 

Joint aches, chills, 
feeling of general 
discomfort or 
uneasiness (malaise), 
swelling in the axilla, 
swelling in the neck, 
swelling in the groin, 
swelling in the chest 
wall 

None No interference 
with activity 

Some interference 
with activity not 
requiring medical 
intervention  

Prevents daily 
activity and 
requires medical 
intervention  

Results in a visit 
to emergency 
room (ER) or 
hospitalization 

10.2.1.2 Adverse Events and SARS-CoV-2 Positive Reports 

All spontaneous unsolicited AEs occurring within 21 days after each vaccination will be reported 
in the “Adverse Event” screen in the subject’s eCRF, irrespective of intensity or whether or not 
they are considered to be vaccination-related. Thereafter, from the 43rd day to the end of the 
study, SAEs, AEs leading to withdrawal, and AESIs will be monitored and reported in the eCRF. 

The intensity of unsolicited AEs will be graded as: mild (1), moderate (2), severe (3) or 
potentially life threatening (4), according to the FDA Guidance for Industry [FDA 2007]. Their 
causal relationship with the study vaccine will be assessed by the Investigator (definitely not 
related, probably not related, possibly related, probably related or definitely related); see 
Section 13.1.8 for a definition of these causal relationships. 

All laboratory-confirmed reports of SARS-CoV-2 infection (with or without symptoms) will be 
monitored and reported in the subject’s eCRF for the entire duration the study. Symptomatic 
cases (i.e. COVID-19) will be reported on the “Adverse Event” screen of the subject’s eCRF. 
The Investigator will assess all of these events to determine if any meet the criteria for an SAE 
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(see Section 13.1.1) or AESI for VED (see Section 13.1.3.1.1) and follow the process for 
reporting SAEs or AESIs (see Section 13.1.5). 

10.2.1.3 Clinical Laboratory Tests 

Blood samples for biochemistry and hematology, HIV, Hepatitis B and Hepatitis C markers in 
serum, testing for SARS-CoV-2 antibodies, and urine samples for urinalysis will be collected 
according to the Time and Events Schedule (see Table 1). In addition, serum or urine samples 
from all females of childbearing potential for pregnancy testing will be collected. Any laboratory 
result outside of the testing laboratory’s normal range will be classified as ‘clinically significant’ 
(CS) or ‘not clinically significant’ (NCS) by the site Investigator, with appropriate 
documentation. Any laboratory test performed at Screening with a value outside the normal 
range may be repeated (prior to vaccination) at the discretion of the Investigator. Repeated tests 
will be considered the Baseline results. 

The Investigator must review the laboratory reports, document this review, and record any 
clinically relevant changes occurring during the study in the source documents. The tests to be 
performed by the laboratory are presented in Table 6. 

Table 6 Clinical Laboratory Tests 
Biochemistry (serum): 
Sodium Alkaline phosphatase 
Potassium Alaninetransferase (ALT) 
Urea Aspartatetransferase (AST) 
Creatinine Gamma glutamyltransferase (GGT) 
Glucose Cholesterol (total, HDL, LDL) 
Bilirubin (total) Triglyceride 
Albumin Chloride 
Total protein Calcium  
 Phosphorus 
Haematology: 
Haemoglobin Mean cell haemoglobin (MCH) 
Hematocrit Mean cell concentration (MCHC) 
Red blood cells Mean cell volume (MCV) 
Platelets Lymphocytes 
Mean platelet volume (MPV) Monocytes 
White cell count (total, WBC) Eosinophils 
Neutrophils Basophils 
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Serology: 
HIV Hepatitis B 
Hepatitis C  
Urinalysis: 
Macroscopic examination (color, aspect) Glucose 
pH Protein 
Specific gravity Blood 

Other clinical laboratory tests include a test to measure SARS-CoV-2 antibodies at screening and 
on Days 0 (prior to vaccination), 42, 201, and 386 for all subjects, and a serum pregnancy test at 
screening and a urine (dipstick or similar) pregnancy test prior to randomization on Day 0 and on 
Days 21 and 42 for all female subjects of childbearing potential. 

All protocol required safety laboratory parameters are defined in study-specific documentation.  

10.2.1.4 Vital Signs 

Vital signs measurements (resting BP, HR, RR, and OT) will be performed as part of screening 
procedures, prior to vaccination (on Day 0 and Day 21), and after the post-vaccination 30-minute 
surveillance period (and repeated if deemed necessary by the Investigator). In addition, vital 
signs measurements will be performed at the clinic site visits on Day 3, Day 24, Day 42, 
Day 201, and Day 386. 

OT will be collected in degrees Celsius or Fahrenheit using a digital thermometer by the 
Sponsor. The OT measurement should not be collected immediately following consumption of a 
hot or cold beverage or after smoking. 

BP will be taken after the subject has been in a seated position as per the site’s standard 
procedure. BP should be taken by cuff (manual or automated are both acceptable). BP, HR and 
RR may be repeated once if judged necessary. All measurements (including any repeats) will be 
recorded in the source documents. 

10.2.1.5 Physical Examinations 

A history- or symptom-directed physical examination will be performed by the Investigator (or 
sub-Investigator) as part of screening procedures. 

10.2.2 Pregnancy 

Female subjects who become pregnant during the study will be followed for safety. The 
Investigator, or his/her designee, will collect pregnancy information on any subject who becomes 
pregnant while participating in this study. The Investigator or his/her designee will record 
pregnancy information on the Pregnancy Report Form (for the template of the form, refer to 
study documentation) and submit it to the Sponsor Safety Contact (see Section 13.1.5) within 
24 hours of learning of a subject's pregnancy. The subject will be followed to determine the 
outcome of the pregnancy. At the end of the pregnancy, whether full-term or premature, 
information on the status of the mother and child will be forwarded to the Sponsor Safety 
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Contact, if available. Generally, follow-up will be no longer than eight weeks following the 
estimated delivery date. 

While pregnancy itself and elective termination of a pregnancy for non-medical reasons are not 
considered to be an AE/SAE, any pregnancy complication or elective termination of a pregnancy 
for medical reasons will be recorded in the Pregnancy Report Form or as an SAE and will be 
followed. A spontaneous abortion is always considered to be an SAE and will be reported as 
such. Furthermore, any SAE occurring as a result of a post-study pregnancy and considered 
reasonably related in time to receipt of the investigational product by the Investigator, will be 
reported to the Sponsor Safety Contact. While the Investigator is not obligated to actively seek 
this information from former study subjects, he/she may learn of a pregnancy through 
spontaneous reporting. Information on pregnancies identified during the screening phase/prior to 
vaccine administration do not need to be collected; this information need not be communicated 
to Medicago (or its designee). 

10.2.3 Safety Endpoints 

10.2.3.1 Primary Endpoints 

• Percentage, intensity, and relationship to vaccination of immediate AEs (30 minutes after 
each vaccination); 

• Percentage, intensity, and relationship to vaccination of solicited local and systemic adverse 
AEs (for seven days following each vaccine administration); 

• Percentage, intensity, and relationship of unsolicited AEs for 21 days following each 
vaccine administration; 

• Occurrences of SAEs, AEs leading to withdrawal, AESIs (including VED), and deaths for 
21 days following each vaccine administration; 

• Number and percentage of subjects with normal and abnormal clinically significant urine, 
haematological and biochemical values prior to and 3 days following each vaccination. 

10.2.3.2 Secondary Endpoints 

• Occurrences of SAEs, AEs leading to withdrawal, AESIs (including VED), and deaths 
from 22 days after the last vaccination up to Day 201; 

• Occurrences of SAEs, AEs leading to withdrawal, AESIs (including VED), and deaths 
from Day 202 up to the end of the study (Day 386).  

10.2.3.3 Exploratory Endpoints 

• If deemed necessary, further characterization of the safety profile of the Coronavirus-Like 
Particle COVID-19 Vaccine; 

• Occurrence(s) of laboratory-confirmed (virologic or serologic methods) SARS-CoV-2 
infection (with or without symptoms) up to the end of the study. 
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10.3 Immunogenicity 

10.3.1 Immunogenicity Evaluations 

Immunogenicity will be evaluated by the humoral immune response (Nab assay and IgG and/or 
IgM ELISA) and the CMI response induced in subjects on Days 0, 21, 42, 201, and 386 as well 
as the IgE antibody response directed against plant glycans on Days 0, 42, 201, and 386.  

The blood samples for immunogenicity will be analyzed in one or more central laboratories; 
information on processing and the central laboratories will be provided in the study-specific 
documentation. 

10.3.2 Immunogenicity Endpoints  

Point estimates and 95 % CI will be calculated for the primary and secondary immunogenicity 
endpoints and responses for the treatment groups will be compared using descriptive and 
inferential statistics. 

10.3.2.1 Primary Endpoints 

• Neutralizing antibody (Nab assay) response induced by the vaccine against the 
SARS-CoV-2 virus 21 days after each vaccination will be analyzed using the following 
parameters: GMT, SC rate (4-fold rise in Nab titer), and GMFR); 

• Specific Th1 CMI response induced by the vaccine against the SARS-CoV-2 virus 21 days 
after each vaccination, as measured by IFN-γ ELISpot; 

• Specific Th2 CMI response induced by the vaccine against the SARS-CoV-2 virus 21 days 
after each vaccination, as measured by IL-4 ELISpot. 

10.3.2.2 Secondary Endpoints 

• Specific antibody response induced by the vaccine against the SARS-CoV-2 virus 21 days 
after each vaccination and on Day 201 and Day 386, as measured by total IgG and/or IgM 
levels and will be analyzed using the following parameters: GMT and GMFR; 

• Neutralizing antibody (Nab assay) response induced by the treatment groups against the 
SARS-CoV-2 virus on Day 201 and Day 386 will be analyzed using the following 
parameters: GMT, SC rate (4-fold rise in Nab titer), and GMFR; 

• Specific Th1 CMI response induced by the vaccine against the SARS-CoV-2 virus on 
Day 201 and Day 386, as measured by IFN-γ ELISpot; 

• Specific Th2 CMI response induced by the vaccine against the SARS-CoV-2 virus on 
Day 201 and Day 386, as measured by IL-4 ELISpot. 
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10.3.2.3 Exploratory Endpoints 

• Specific CMI response induced by the vaccine against the SARS-CoV-2 virus 21 days after 
each vaccination and on Day 201 and Day 386, as measured by the percentage of CD4+ T 
cells expressing functional markers; 

• Specific antibody response induced by the vaccine against plant glycans 21 days after the 
second vaccination and on Day 201 and Day 386, as measured by serum IgE levels directed 
against CCD MUXF3 using bromelain glycoprotein; 

• If deemed necessary, further characterization of the immune response of the Coronavirus-
Like Particle COVID-19 Vaccine.  

11 SUBJECT COMPLETION/WITHDRAWAL 

11.1 Temporary Contraindications 

An exclusion criterion that renders subjects ineligible for the study may be temporary in nature: 

• Acute disease defined as presence of any moderate or severe acute illness with or without a 
fever within 48 hours prior to vaccination. 

If, on the day of randomization, a subject is considered ineligible due to this “temporary 
contraindication”, the subject should be considered as a screening failure. Following the 
resolution of such conditions, a subject may be rescreened (including the informed consent 
process) under a new number and, if considered eligible by the Investigator, be enrolled in the 
study. 

11.2 Screening Failures 

Screening failures are subjects who have signed the study-specific ICF but are not eligible for 
enrollment (subjects who were not randomized), due to failure on one or more of the inclusion or 
exclusion criteria or because the subject withdrew consent prior to randomization.  

Recording of screening failures documented in the study records maintained at the participating 
clinical sites and recorded in the IRT system. Screen failures will not receive a safety follow-up. 
Any subjects who are considered as a screening failure should be indicated as such. A screening 
failure subject can be rescreened (under a new number). If the subject is rescreened (including 
the informed consent process), a new subject number will be allocated. 

11.3 Contraindications for Subsequent Vaccination 

The following events constitute absolute contraindication to the further administration of the 
study treatments at Day 21; if any of these events occur during the study, the subject will not 
receive an additional dose of vaccine but will continue with the monthly phone contacts (see 
Section 10.1.11) and the Day 201 scheduled visit (see Section 10.1.12) and the Day 386 
scheduled visit (see Section 10.1.13) at the discretion of the Investigator:  

• Pregnancy (see Section 10.2.2); 
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• Anaphylaxis in response to first vaccine administration; 
• Have SARS-CoV-2 infection, experience COVID-19-like symptoms, or have been in 

contact with someone known to have COVID-19. Subjects with a documented 
SARS-CoV-2 infection will be invited to an unscheduled clinical site visit (see 
Section 10.1.14 for detailed procedures); 

• Acute disease within 48 hours prior to vaccination (acute disease is defined as presence of 
any moderate or severe acute illness with or without a fever); 

• Experience a possibly related, probably related, or definitely related SAE or Grade 3 or 
higher AE that cannot be clearly attributed to another cause; 

• Discovery of any health condition which, in the Investigator’s opinion, may place the 
subject at increased risk from receipt of further vaccination; or discovery of a change in the 
subject’s status which may render him/her unable to comply with protocol-mandated safety 
follow-up. If an AE occurred prior to or at the time of the Day 21 scheduled visit, the 
subject may be discontinued at the discretion of the Investigator or the subject may be 
vaccinated at a later date, however, within the time window specified in the protocol (see 
Section 10.1.7.1). The subject must be followed until resolution of the event as with any 
AE (see Section 13.1.2). 

11.4 Removal of Subjects from Treatment or Assessment 

Subjects will be advised that they are free to withdraw from the study at any time without 
prejudice to their future medical care by the physician or the institution. Subjects who withdraw 
or are withdrawn from the study after vaccination will not be replaced. 

Every reasonable effort will be made to ensure that each subject complies with the protocol and 
completes all study visits. However, a subject may withdraw or be withdrawn from participation 
in the study if: 

• The subject withdraws consent; 
• The subject is lost to follow-up; 
• The subject is incarcerated or incapacitated during the conduct of the clinical study; 
• The subject has moved away from the study area and can no longer fulfill the terms of their 

participation in the clinical study; 
• The subject displays non-compliance to the terms of their participation in the clinical study 

(based on Investigator’s or Medicago’s [or its designee’s] opinion); 
• The Investigator has lost confidence in the subject’s ability to adhere to the terms of their 

participation in the clinical study (based on Investigator’s opinion); 
• Safety reasons as judged by the Investigator and/or Medicago (or its designee); 
• Medicago or the regulatory authority(ies) terminates the clinical study. 

Withdrawal subjects will be those who leave the study before Day 386, for whatever reason; 
withdrawal subjects will not be replaced. Any subject who withdraws consent from the study 
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will be asked to visit the clinical site within two weeks of withdrawal, if the subject agrees. The 
procedures performed for the final assessment will comprise of those for the Day 386 visit, if 
permitted by the subject. All withdrawal subjects must be reported to Medicago (and/or its 
designee). The reason for withdrawal should be documented in the subjects’ records and in the 
appropriate section of the eCRF. The eCRF must be completed up to and including the time of 
the drop-out/final assessment. 

A subject may be considered discontinued from treatment if the subject does not receive both 
vaccine administrations (i.e. second vaccine administration is not completed; see Section 11.3 for 
details). A subject discontinuation from the treatment may not necessarily be discontinued from 
the study as further study procedures and follow-up may be performed (safety and 
immunogenicity), if permitted by the subject. All discontinued from treatment subjects must be 
reported to Medicago (and/or its designee).  The reason for discontinuation from treatment 
should be documented in the subjects’ records and in the appropriate section of the eCRF. The 
eCRF must be completed up to and including the time of the drop-out/final assessment. 

11.4.1 Follow-up of Discontinuations 

All subjects who receive a study vaccine will be followed for safety until the end of the study, if 
permitted by the subject. 

11.4.2 Lost to Follow-up Procedures 

Every attempt will be made to contact study subjects who are lost to follow-up. At least three 
contacts will be attempted and recorded in the source documents. As a last resort, one registered 
letter requesting contact with the site will be sent to any subject with whom the clinic staff no 
longer has contact. All attempts at contact will be documented in the subject’s source documents. 

11.5 Interruption of the Study 

The Investigator (in consultation with Medicago [or its designee]), Medicago, or Regulatory 
Authorities may interrupt or terminate this study for any reason. In addition, the IDMC may 
interrupt or halt the study for safety reasons (refer to Section 13.1.11). The Investigator will 
immediately, on discontinuance of the clinical study at the clinical site, inform both the study 
subjects and the Institutional Review Board (IRB) responsible for the study of the 
discontinuance, provide them with reasons for the discontinuance and advise them in writing of 
any potential health risks to the subjects themselves or to other persons. It is Medicago’s (or its 
designee’s) responsibility to report discontinuance of the study to the local regulatory agencies 
within the appropriate timeframe, providing them with the reasons for the discontinuance and 
advising them in writing of any potential health risks to the study subjects or to other persons. 
Medicago (or its designee) must then inform the Investigator that the appropriate notifications 
were done. 
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12 STATISTICAL METHODS 

A general description of the statistical methods used to analyze the safety and immunogenicity 
data is outlined below. Complete details will be provided in the SAP, which will be finalized 
prior to database lock. 

All descriptive and inferential statistical analyses will be performed using Statistical Analysis 
System® (SAS®) software (version 9.4 or higher). 

12.1 Analysis Populations 

12.1.1 Safety Analysis Set 

The SAS is defined as all subjects who received either the Coronavirus-Like Particle COVID-19 
Vaccine with or without an adjuvant. All safety analyses will be performed using the SAS. All 
subjects will have their safety analyzed after each vaccination according to the last vaccine they 
actually received, and after any vaccination (Day 0-Day 42 safety assessment) according to the 
vaccine received at the first dose. 

12.1.2 Intention-To-Treat Set 

The ITT set will consist of all subjects who were randomized in the study. Subjects who received 
the wrong treatment will be analyzed as randomized.   

12.1.3 Per Protocol Set 

The PP set will consist of a subset of the ITT set who completed the study with no major 
deviations related to subject eligibility, the ability to develop a valid immune response, 
prohibited medication use, or the immunogenicity analyses; and who received the Coronavirus-
Like Particle COVID-19 Vaccine. For the Day 21 analysis, this should include the subjects who 
received the first vaccine dose and had Day 0 and Day 21 immunogenicity sample collections. 
For the Day 42 analysis, this should include the subjects who received both vaccine doses and 
had Day 0 and Day 42 immunogenicity sample collections. For the Day 201 analysis, this should 
include the subjects who received both vaccine doses and had Day 0 and Day 201 
immunogenicity sample collections. For the Day 386 analysis, this should include the subjects 
who received both vaccine doses and had Day 0 and Day 386 immunogenicity sample 
collections. Subjects who had blood samples for immunogenicity taken outside of the time 
window for blood sample collection are to be excluded from the PP set for the specific visit.  
Subjects who received the wrong treatment at the first vaccination, but for whom the treatment 
received can be unequivocally confirmed, will be analyzed as treated, provided they have no 
other deviations that compromise their data. Subjects who receive a treatment at the second 
vaccination that is not the same treatment received at the first vaccination will not be included in 
the PP set at Day 42, Day 201, and Day 386; the subjects will be remain in the Day 21 analysis 
and analyzed as treated.  

The analyses of all immunogenicity endpoints will be performed using the PP set, as the primary 
analysis population, and the ITT set, as a secondary analysis population. 
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12.2 Sample Size Determination 

The sample size of approximately 180 subjects with 20 subjects in each treatment group will 
make it possible to perform the initial evaluation of the vaccine immunogenicity and detect gross 
differences in rates of adverse events. The sample size is not large enough to detect all types, 
including less frequent or rare, adverse reactions. The objective of this study is to quantify the 
type, percentage, intensity, duration, and relationship of short-term post-vaccination events to 
determine if they differ clinically among the treatment groups.  

12.3 Day 21 Data Transfer, Day 42 Data Analysis, and Interim Analysis 

After the last subject has completed Day 21 assessments, the available safety and 
immunogenicity data will be transferred to the unblinded member(s) of the third-party statistical 
team to utilize for the finalization of study design of the subsequent Phase 2 study. The data 
transfer will be confidential and strictly limited to the authorized unblinded staff members (see 
Section 6.2).   

Data analysis will be performed after the last subject has completed Day 42 assessments and 
selected tables, listings, and figures (as applicable) will be generated according to the SAP, by 
the third-party statistical team. The results of the data analysis will be included in a Day 42 
report, including group level unblinding.  However, the subject level treatment assignments and 
randomization codes will remain confidential and strictly limited to the authorized unblinded 
staff members (see Section 6.2) until the final study unblinding. Moreover, these results will 
provide additional information to consider for the design of the subsequent Phase 2 study (i.e. 
most effective dose level, more effective adjuvant, dose schedule). 

An interim analysis will be performed after the last subject has completed Day 201 assessments 
and selected tables, listings, and figures (as applicable) will be generated according to the SAP, 
by the third-party statistical team. The results of the interim analysis will be used to prepare the 
clinical study report (up to Day 201) for the purpose of reporting to regulatory agencies the 
safety and immune response profile of the Coronavirus-Like Particle COVID-19 Vaccine up to 
six months after the second vaccination. The results from the analysis of data up to Day 386 will 
be presented in an addendum to the clinical study report.  

12.4 Safety Analyses 

The safety endpoints are defined in Section 10.2.3. 

The original terms used in the eCRFs by Investigators to identify AEs will be coded using the 
Medical Dictionary for Regulatory Activities (MedDRA®). All eCRF reported AEs with onset 
post-vaccination will be included in the safety analyses. 

Special attention will be given to those subjects who die, who discontinue from the study due to 
an AE, who experience an SAE (e.g. summaries, listings, and narrative preparation may be 
provided, as appropriate), or who experience an AESI (see Section 13.1.3). 
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12.4.1 Analysis of Primary Endpoints 

The primary safety endpoints are defined in Section 10.2.3.1. 

The immediate AEs (30 minutes after each vaccination) and solicited local and systemic AEs 
reported up to seven days after each vaccination will be summarized by treatment using 
descriptive statistics. In addition, all unsolicited AEs, SAEs, AEs leading to subject withdrawal, 
AESIs, and deaths reported up to 21 days after each vaccination will be summarized by treatment 
using descriptive statistics. 

Laboratory (biochemical, haematological, and urine) data will be summarized by type of 
laboratory test. Reference ranges and markedly abnormal results (specified in the SAP) will be 
used in the summary of laboratory data. Descriptive statistics will be calculated for each 
laboratory test at Baseline and at each scheduled timepoint (Day 3, Day 21, and Day 24). 
Changes from Baseline results will be presented in pre- versus post-treatment cross tabulations 
(with classes for below, within, and above normal ranges). 

12.4.2 Analysis of Secondary Endpoints 

The secondary safety endpoints are defined in Section 10.2.3.2. 

The SAEs, AEs leading to subject withdrawal, AESIs, and deaths reported from Day 43 to the 
end of the study will be summarized by treatment using descriptive statistics. 

For the following categories, AE information will also be presented by gender (male and female) 
and race (Caucasian or White; Black or African American; Asian): 

• Immediate solicited and unsolicited AEs up to 30 minutes after each vaccination; 
• Solicited local and systemic AEs within first seven days after each vaccination; 
• Most frequent unsolicited AEs within 21 days after vaccination; 
• AESIs; 
• SAEs; 
• AEs leading to death; 
• AEs leading to withdrawal. 

12.4.3 Analysis of Exploratory Endpoints 

The exploratory safety endpoints are defined in Section 10.2.3.3. 

The occurrence(s) of laboratory-confirmed SARS-CoV-2 infection (with or without symptoms) 
reported up to the end of the study will be summarized by treatment using descriptive statistics. 

In addition, if deemed necessary, the safety profile of the Coronavirus-Like Particle COVID-19 
Vaccine will be further characterized. 
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12.5 Immunogenicity Analyses 

12.5.1 Analysis of Primary Endpoints 

The primary immunogenicity endpoints are defined in Section 10.3.2.1.  

The following analyses for the NAb assay will be performed on the PP set: 

• GMT (Day 0, Day 21, and Day 42): The point estimates and the corresponding two-sided 
95 % CI by treatment group will be calculated as the antilog of the mean and 95 % CI of 
log transformed titer values; 

• SC rate (Day 0, Day 21, and Day 42): The point estimates and the corresponding two-sided 
95 % CI for subjects achieving SC by treatment group will be calculated and reported; 

• GMFR: the geometric mean of the ratio of GMTs (Day 21/Day 0 and Day 42/Day 0). 

The GMFR will be derived by using ANCOVA to model the difference in the log of the titer 
values between Day 21 and Day 0 and between Day 42 and Day 0, with treatment group as main 
effect and baseline titer as covariate.  

GMT will be compared between treatment groups using the analysis of variance (ANOVA) 
model. GMFR will be compared using the ANCOVA model. For SC rate, Fisher’s exact tests 
will be used to compare between the treatment groups. 

The specific Th1 CMI response induced on Day 0, Day 21, and Day 42 will be measured by the 
number of T cells expressing IFN-γ, using ELISpot, for each treatment group. The specific Th2 
CMI response induced on Day 0, Day 21, and Day 42 will be measured by the number of T cells 
expressing IL-4, using ELISpot, for each treatment group. The response will be compared 
between treatment groups and timepoints using appropriate non-parametric (Wilcoxon) models. 
Additional details will be provided in the SAP. 

12.5.2 Analysis of Secondary Endpoints 

The secondary immunogenicity endpoints are defined in Section 10.3.2.2.  

The following analyses for the NAb assay will be performed on the immunogenicity PP set: 

• GMT (Day 201 and Day 386): The point estimates and the corresponding two-sided 95 % 
CI by treatment group will be calculated as the antilog of the mean and 95 % CI of log 
transformed titer values; 

• SC rate (Day 201 and Day 386): The point estimates and the corresponding two-sided 95 % 
CI for subjects achieving SC by treatment group will be calculated and reported; 

• GMFR: the geometric mean of the ratio of GMTs (Day 201/Day 0 and Day 386/Day 0). 

For the analyses of the total IgG and/or IgM antibody response, the GMT will be calculated on 
Day 0, Day 21, Day 42, Day 201, and Day 386 as well as the GMFR (Day 21/Day 0, 
Day 42/Day 0, Day 201/Day 0, and Day 386/Day 0). 
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The GMFR will be derived by using ANCOVA to model the difference in the log of the titer 
values between Day 21 and Day 0, between Day 42 and Day 0, between Day 201 and Day 0, and 
between Day 386 and Day 0, with treatment group as main effect and baseline titer as covariate.  

GMT will be compared between treatment groups using the analysis of variance (ANOVA) 
model. GMFR will be compared using the ANCOVA model. For SC rate, Fisher’s exact tests 
will be used to compare between the treatment groups.  

The specific Th1 CMI response induced on Day 201 will be measured by the number of T cells 
expressing IFN-γ, using ELISpot, for each treatment group. The specific Th2 CMI response 
induced on Day 201 and Day 386 will be measured by the number of T cells expressing IL-4, 
using ELISpot, for each treatment group. The response will be compared between treatment 
groups and timepoints using appropriate non-parametric (Wilcoxon) models. Additional details 
will be provided in the SAP. 

12.5.3 Analysis of Exploratory Endpoints 

The exploratory immunogenicity endpoints are defined in Section 10.3.2.3.   

The CMI response induced on Day 0, Day 21, Day 42, Day 201, and Day 386 will be measured 
by the percentage of T cells expressing functional markers, using flow cytometry, for each 
treatment group. The responses will be compared between treatment groups and timepoints using 
appropriate non-parametric (Wilcoxon) models. Additional details will be provided in the SAP. 

The specific antibody response against plant glycans induced on Day 0, Day 42, Day 201, and 
Day 386 will be analyzed by evaluating the percentage of subjects with detectable IgE levels at 
each timepoint for each treatment group and the percentage of subjects with IgE levels, relative 
to baseline (Day 0), that are greater than the limit of detection at Day 42, Day 201, and Day 386 
for each treatment group. Additional details will be provided in the SAP. 

12.6 Baseline and Subject Disposition 

Demographic data will be presented in listings and summarized by treatment. Continuous 
variables including age, weight, height, and BMI will be summarized with mean, median, 
standard deviation, minimum, and maximum. Count and percentage of subjects will be presented 
for categorical variables such as sex at birth, race, ethnicity, and baseline SARS-CoV-2 testing 
results. 

The number of subjects in different study disposition statuses will be summarized by number 
and, when applicable, percentage (based on vaccinated subjects). Subjects’ 
completion/discontinuation status will be listed (including subject identifier, date of 
completion/early discontinuation and, for those who discontinued early, the specific reason(s) for 
discontinuation). 
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13 ADVERSE EVENT REPORTING 

Timely, accurate, and complete reporting and analysis of safety information from clinical studies 
are crucial for the protection of subjects, Investigators, and the Sponsor, and are mandated by 
regulatory agencies worldwide. 

13.1 Definitions 

13.1.1 Serious Adverse Events 

An SAE is any untoward medical occurrence (whether or not considered to be related to the 
study vaccine) that, at any dose: 

• Results in death; 
• Is life-threatening (at the time of the event); 
Note: the term “life-threatening” in the definition of an SAE refers to an event that put the 
subject at risk of death at the time of the event; it does not refer to an event that hypothetically 
might have caused death if it were more severe; 

• Requires inpatient hospitalization (≥ 24 hours) or prolongation of existing hospitalization 
(elective hospitalizations/procedures for pre-existing conditions that have not worsened are 
excluded); 

• Results in persistent or significant disability/incapacity; 
• Is a congenital abnormality/birth defect; 
• Is another medically important event. 

Medical and scientific judgment should be exercised in deciding whether expedited 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 that may jeopardize the subject’s health 
or may require an intervention to prevent one of the other outcomes listed in the definition 
above. These events should be considered serious. Examples of such events are intensive 
treatment in an emergency room for allergic bronchospasm, blood dyscrasias, or convulsions that 
do not result in hospitalization or the development of drug dependency or drug abuse. See 
Section 13.1.5 for initial SAE reporting by the Investigator. 

13.1.2 Adverse Events 

An AE or adverse experience is defined as any untoward medical occurrence in a subject or 
clinical investigation subject who was administered a pharmaceutical product, with or without a 
causal relationship with the treatment. An AE can be any unfavorable and unintended sign, 
symptom, or disease temporally associated with the use of a medicinal product, whether or not 
related to a medicinal product. 

Information such as the date and time of onset and resolution (duration), intensity (defined 
below), seriousness, any required treatment or action taken, outcome, relationship to the 
investigational vaccine, and whether the AE caused withdrawal from the study will be collected. 
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The intensity of all AEs will be graded as mild (1), moderate (2) severe (3), or potentially life 
threatening (4), according to the FDA Guidance for Industry: Toxicity Grading Scale for Healthy 
Adult and Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trials [FDA 2007] for 
the events covered in the guidance and the following definitions for all other events: 

Mild (Grade 1): The AE is easily tolerated and does not interfere with usual 
activity; 

Moderate (Grade 2): The AE interferes with daily activity, but the subject is still able 
to function; 

Severe (Grade 3): The AE is incapacitating and the subject is unable to work or 
complete usual activity; 

Potentially life-threatening 
(Grade 4): 

The AE is likely to be life-threatening if not treated in a timely 
manner. 

The Investigator will be instructed to closely monitor each subject who experiences an AE 
(whether ascribed to the investigational product or not) until the outcome of the AE has been 
determined. 

If any of the solicited local or systemic AEs persist beyond Day 7 after each vaccination (when 
applicable), these will also be recorded as unsolicited AEs. In this case, the AE start will be set 
as eight days post-vaccination. The subject will be requested to note when the AE resolves and to 
report this information to the Investigator or clinic staff at the next visit at the clinical site or 
contact. 

The clinical importance of AEs will be determined based upon the Investigator’s judgment. The 
Investigator must ensure that any sample obtained to follow-up on an AE is properly labeled and 
stored. The Investigator and others responsible for care of the subjects should institute any 
supplementary investigations of significant AEs based on the clinical assessment of the likely 
causative factor. This may include seeking the opinion of a specialist in the field of the AE. 

All unsolicited AEs occurring within 21 days after each vaccination must be reported in the 
“Adverse Event” screen in the subject’s eCRF, irrespective of intensity or whether or not they 
are considered to be vaccination-related. Thereafter, from Day 43 through to Day 386, SAEs, 
AEs leading to withdrawal, and AESIs will be monitored and reported in the eCRF. Additional 
details on eCRF entries can be found in the eCRF completion guidelines. 

13.1.3 Adverse Events of Special Interest 

13.1.3.1 Adverse Events of Special Interest for the Coronavirus-Like Particle 
COVID-19 Vaccine 

13.1.3.1.1 Vaccine Enhanced Disease 

Safety signal of VED after exposure to the Coronavirus-Like Particle COVID-19 Vaccine will be 
closely monitored and assessed by retrieving data for this AESI as follows: AEs within the 
system organ class (SOC): immune system disorders and high level group term (HLGT): lower 
respiratory tract disorders (excluding obstruction and infection), cardiac disorders, signs and 
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symptoms not elsewhere classified (NEC), vascular disorders, heart failures NEC, 
arteriosclerosis, stenosis, vascular insufficiency and necrosis, cardiac arrhythmias, myocardial 
disorders, and vascular hemorrhagic disorders. High level term (HLT): renal failure and 
impairment and preferred term (PT): pericarditis, coagulopathy, deep vein thrombosis, 
pulmonary embolism, cerebrovascular accidents, peripheral ischemia, liver injury, Guillain-Barre 
syndrome, anosmia, ageusia, encephalitis, chilblains, vasculitis, erythema multiforme (based on 
standardized MedDRA® classification) [Law 2020, Law 2020a] that require inpatient 
hospitalization (≥ 24 hours) and have laboratory confirmed SARS-Cov-2 infection will be 
monitored for assessment of any potential case of VED. As this list can be updated during the 
study, any further changes to the AESI terms will be updated in the Signal Management Plan 
(SMP).  

A sub-optimal immune response after vaccination may increase the risk of VED in subjects who 
receive a vaccine formulation retrospectively considered to be “sub-optimal” (i.e. subjects who 
received a lower dose level/regimen and/or non-adjuvanted formulation compared to the final 
formulation determined to be safe and effective). These subjects will be informed that they may 
be eligible to participate in a potential extension study of the Coronavirus-Like Particle COVID-
19 Vaccine and in this study, they will be administered the final vaccine formulation.  

13.1.3.1.2 Hypersensitivity Reactions 

All reported events will also be monitored for hypersensitivity reactions after exposure to the 
Coronavirus-Like Particle COVID-19 Vaccine. In eight clinical studies conducted to date with 
the Quadrivalent VLP Influenza Vaccine (QVLP) produced using similar plant-based 
technology, all reported events were monitored for a possible hypersensitivity component (events 
were searched using both narrow and broad standardized MedDRA® queries). Based on these 
data, there was a single case of possible early anaphylactic reaction associated with use of QVLP 
in humans. A small number of subjects had potential hypersensitivity reactions judged to be 
related to vaccine administration (no more than 0.3 % of subjects in any given QVLP treatment 
group experienced one of these events) and the events were distributed fairly evenly among 
treatment groups, including the placebo and the active comparator groups. However, since severe 
reactions are considered to be an important potential risk (based on the theoretical risk that using 
plants for the production of biotherapeutics may induce hypersensitivity), Medicago will require 
that appropriate medical treatment and supervision are available to manage any possible 
anaphylactic reactions in this study. To collect data on these events, Medicago will closely 
monitor and assess allergic reactions assessed by the site Investigators as related to the 
Investigational product as AESIs.  

13.1.3.2 Adverse Events of Special Interest for the Adjuvants 

13.1.3.2.1 Potential Immune-Mediated Diseases and Other AESI as Listed in Section 19.5 

Potential immune-mediated diseases (pIMDs) are a subset of AEs that include autoimmune 
diseases and other inflammatory and/or neurologic disorders of interest which may or may not 
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have an autoimmune aetiology. Adverse events that need to be recorded and reported as pIMDs 
include those listed in Section 19.5. 

However, the Investigator will exercise their medical and scientific judgement in deciding 
whether other diseases have an autoimmune origin (that is pathophysiology involving systemic 
or organ-specific pathogenic autoantibodies) and should also be recorded as a pIMD. 

When there is enough evidence to make any of the diagnoses mentioned in Section 19.5, the AE 
must be reported as a pIMD. Symptoms, signs or conditions which might (or might not) 
represent the above diagnoses, should be recorded and reported as AEs but not as pIMDs until 
the final or definitive diagnosis has been determined, and alternative diagnoses have been 
eliminated or shown to be less likely. 

In order to facilitate the documentation of pIMDs in the eCRF, a pIMD standard questionnaire 
and a list of preferred terms (PTs) and PT codes corresponding to the above diagnoses will be 
available to Investigators at study start. 

Once a pIMD is diagnosed (serious or non-serious) in a study subject, the Investigator (or 
designate) must complete, date and sign an electronic Expedited Adverse Events Report.  

13.1.4 Expectedness of an Adverse Drug Reaction 

An “unexpected” adverse reaction is one in which the nature or severity of the event is not 
consistent with information in the current version of the IB. Expedited reporting to the regulatory 
authorities is required if an SAE occurs that is both unexpected and considered possibly, 
probably, or definitely related to the study vaccine. 

13.1.5 Initial SAE, AESI, and Pregnancy Reports Reporting by the Investigator 

Details on safety reporting are defined in study-specific documentation, including SAE 
processing, country-specific reporting requirements, regulatory unblinding, roles and 
responsibilities of different stake holders, and contact details of personnel responsible for safety 
reporting. A brief summary of salient information is presented below. 

All post-vaccination SAEs, AESIs, and pregnancy reports will be reported from the time of 
receiving the study vaccine on Day 0 through to the end of the study (final scheduled visit). The 
Investigator (or designee) must report, by e-mail, all SAEs, AESIs, and pregnancy reports 
whether considered related to the study vaccine or not to Medicago within 24 hours of the 
Investigator learning of the event. The Investigator must also complete, sign, and date the paper 
SAE report form, and send, via e-mail, a copy to the Medicago safety e-mail address and the 
appropriate regional e-mail address within 24 hours of awareness of event: 

Medicago Safety e-mail address: Medicago-ClinicalSafety@medicago.com 
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Sponsor Safety Contact: Dr. Asif Mahmood, M.D., Chief Safety Officer 
 e-mail: mahmooda@medicago.com 
 Tel.: 1.418.658.9393  ext.433 

Serious AEs will be reported to the local (or contract) IRB by the Investigator according to the 
IRB’s policy and procedures. 

13.1.6 Follow-up Reporting by the Investigator 

All SAEs, regardless of causality, will be followed as described in Section 13.1.2. When 
appropriate, documentation of any medical tests or examinations performed will be provided to 
document resolution/stabilization of the event. 

13.1.7 Reporting of SAEs Occurring after Study Termination 

All SAEs occurring during the safety follow-up period will be followed until resolution or for a 
period of 30 days from the final subject’s visit (which ever occurs first), regardless of conclusion 
of the study. However, all related SAEs occurring during the safety follow-up period will be 
followed until resolution or stabilization. 

A post-study AE/SAE is defined as any event that occurs outside of the AE/SAE detection 
period (post Day 386). Active follow-up for AEs or SAEs will continue until Day 386 for all 
subjects. However, after Day 386, if the Investigator learns of any SAE, including death, at any 
time after a subject has been discharged from the study, and he/she considers the event to be 
reasonably related to the investigational product, the Investigator will promptly notify the 
Sponsor Safety Contacts for Reporting SAEs. These related SAEs will be followed until 
resolution or stabilization. 

13.1.8 Causal Relationship 

The Investigator must make the determination of relationship to the study vaccine for each AE. 
The Investigator should decide whether, in his/her medical judgment, there is a reasonable 
possibility that the event may have been caused by the investigational vaccine. If there is any 
valid reason, even if undetermined or untested, for suspecting a possible cause-and-effect 
relationship between the investigational vaccine and the occurrence of the AE, then the AE 
should be considered “definitely related”, “probably related”, or “possibly related”. Otherwise, if 
no valid reason exists for suggesting a possible relationship, then the AE should be classified as 
“probably not related” or “definitely not related”. The following guidance should be followed: 

Definitely Not Related: The AE is clearly not related to the administration of the study 
vaccine. Another cause of the event is most plausible; and/or a 
clinically plausible temporal sequence is inconsistent with the onset 
of the event and the study vaccine administration; and/or a causal 
relationship is considered biologically implausible. 

Probably Not Related: There is no medical evidence to suggest that the AE is related to the 
study vaccine. The event can be readily explained by the subject’s 
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underlying medical condition or concomitant therapy or lacks a 
plausible temporal relationship to the study vaccine. 

Possibly Related: A direct cause and effect relationship between the study vaccine and 
the AE has not been demonstrated but there is a reasonable 
possibility that the event was caused by the study vaccine. 

Probably Related: There probably is a direct cause and effect relationship between the 
AE and the study vaccine. A plausible biologic mechanism and 
temporal relationship exist and there is no more likely explanation. 

Definitely Related: There is a direct cause and effect relationship between the AE and 
the study vaccine.  

AE outcomes will be classified as recovered/resolved, not recovered/not resolved, 
recovered/resolved with sequelae, recovering/resolving, or death. 

13.1.9  Reporting of SAEs to Health Authorities and IRB 

Medicago or its designee will be responsible for reporting SAEs that are deemed both possibly 
related to the study vaccine and considered to be unexpected (‘unexpected’ refers to events that 
do not appear in the package labeling or in the study vaccine IB) to the regulatory authorities in 
an expedited manner. 

The Investigator will be responsible for reporting the SAEs that meet IRB reporting requirements 
directly to the relevant ethical review board as soon as possible, and will also provide the ethical 
review board with any safety reports prepared by Medicago or its designee. 

All SAEs that are suspected, unexpected serious adverse reactions (SUSARs) should be reported 
to regulatory authorities by phone or by facsimile transmission as soon as possible but, in no 
event, later than seven calendar days for deaths and life-threatening events, and 15 calendar days 
for other SAEs after Medicago's (or its designee’s) initial receipt of the information. These 
events should be followed to resolution, stabilization, or return to baseline, regardless of 
conclusion of the study. 

13.1.10 Independent Data Monitoring Committee 

The IDMC will consist of a multidisciplinary group of three clinicians and/or physicians and one 
biostatistician who will, collectively, have extensive experience in the use of vaccines for patient 
treatment and in the conduct and safety monitoring of randomized clinical trials.  

The IDMC will monitor the study conduct and review safety data at pre-defined times during the 
study for the purpose of providing recommendations to the Sponsor about whether: 

• subject vaccination at a dose level will continue; 
• subject vaccination at the next higher dose level will proceed;  
• the study will continue in the event of a pre-defined safety signal.  

The IDMC review will ensure the ongoing safety of the subjects in the study and the scientific 
integrity of the study. 
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The IDMC will participate in 12 planned review meetings (two three-day safety data review 
meetings for each dose level in each dose regimen), as described in Section 13.1.11 and will be 
provided with an unblinded three-day safety data summary (refer to Section 19.4 and further 
defined in the IDMC charter) for each review meeting. Additional review meetings may be 
scheduled with the IDMC, if deemed necessary by the IDMC or the Sponsor. 

13.1.11 Safety Review and Stopping Rules 

For each dose level group, the three-day safety data after vaccination of the first 10 % of subjects 
enrolled (6 subjects) in the group will be reviewed by the IDMC, prior to permitting vaccination 
of the next 30 % of subjects enrolled (18 subjects) in the dose level group and escalating to 
vaccination of subjects at the next higher dose level (until reaching the highest dose level). The 
three-day safety data after vaccination of these 18 subjects in the group will also be reviewed by 
the IDMC, prior to permitting vaccination of the remaining subjects in the dose level group. The 
two planned three-day safety data reviews by the IDMC for each dose level will occur after each 
vaccination in the study. The reviews of three-day safety data by IDMC ensure ongoing safety of 
study subjects as well as maintaining study scientific integrity. These reviews will detect any 
early negative trends in the safety data from a subset of subjects vaccinated at each dose level 
and may necessitate a decision to not administer the study vaccine to the remaining study 
subjects. A phone call reminding study subjects to complete the diary will be made at Day 1 
post-vaccination and the subjects will be asked to visit the clinical site on Day 3 for safety 
assessments. Early accumulated safety outcome data which will include all self-reported solicited 
local and systemic AEs, any unsolicited adverse and/or serious adverse events occurring 
following administration of each injection.  

The IDMC will be provided the following unblinded three-day solicited local and systemic AEs 
for each subset of subjects enrolled at each dose level, after each vaccination: 

• Occurrences of erythema, swelling and pain at the injection site; 
• Occurrences of fever, headache, muscle aches, joint aches, fatigue, chills, and feelings of 

general discomfort or uneasiness;  
• Swelling in the axilla, groin, neck or chest wall; 
• Occurrence of any adverse or serious adverse events; 
• Concomitant medications, doctor or emergency room or hospital visits associated with an 

adverse event or serious adverse event. 

The three-day safety data summary (refer to Section 19.4) at each dose level will be reviewed by 
IDMC before allowing vaccination at the next higher dose level. If the data shows the safety of 
the vaccine (see Stopping Rules below), the remaining subjects will receive their first 
vaccination and the site could proceed with vaccination of subjects at the next higher dose level. 
If the data does not show safety of the vaccine (see Stopping Rules below) at a dose level and the 
decision from the IDMC review is to stop further use of this dose level, then the following will 
apply: 
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• Subjects administered this dose level of the vaccine will be followed to the end of the study 
for all safety and immunogenicity outcomes, if subject permits; 

• Subjects originally planned to be administered this dose level will not be redistributed to 
the other dose level groups (i.e. the planned sample size for each dose level group will not 
change); 

• The study will continue in accordance with the protocol for the dose levels deemed safe by 
the IDMC.   

Stopping Rules 

Safety monitoring of safety signals will be performed throughout the study. Stopping rules or 
conditions for stopping this clinical trial would occur if there was clear evidence of harm or 
harmful effects such as SAEs related to the treatment (study vaccine). A SAE which was thought 
to be unrelated to the study vaccine would not warrant stopping the trial.  

The following event(s) may result in a halt to the study, for further review and assessment of the 
event(s): 

• Any death occurring during the study; 

• Any vaccine-related SAE during the study; 

• Any life-threatening (Grade 4) vaccine-related AE during the study; 

• If 10 % or more of subjects in a single treatment group, experience the same or 
similar listed event(s) that cannot be clearly attributed to another cause:  
o a severe (Grade 3 or higher) vaccine-related AE during the study; 
o a severe (Grade 3 or higher) vaccine-related vital sign(s) abnormality; 
o a severe (Grade 3 or higher) vaccine-related clinical laboratory abnormality. 

In the case that a pre-defined safety signal is met in any treatment group, subsequent dosing will 
result in at least a transient halt in the study to permit a complete evaluation of the reported 
event(s) and to consult an IDMC. A decision as to whether the study can progress as planned 
must be made and documented in the event of any safety signal. If a stopping rule has been met 
once all subjects have been vaccinated in the study, the IDMC will be notified by a Note To File 
(NTF) for their information purposes. 

14 INVESTIGATIONAL PRODUCT INFORMATION 

14.1 Identity of Investigational Product 

The study vaccine is a Coronavirus-Like Particle COVID-19 Vaccine composed of recombinant 
spike (S) glycoprotein expressed as VLPs. The Coronavirus-Like Particle COVID-19 Vaccine 
will be administered alone or with the adjuvants CpG 1018 or AS03.  

For more information regarding the Coronavirus-Like Particle COVID-19 Vaccine, refer to the 
current IB. 
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14.1.1 Study Vaccine Composition 

The Coronavirus-Like Particle COVID-19 Vaccine is a sterile transparent slightly yellowish 
liquid suspension. The Coronavirus-Like Particle COVID-19 Vaccine will be supplied in 
0.30 mL single dose vials. The S glycoprotein concentration in the vaccine will be 60 µg/mL, 
30 µg/mL, and 15 µg/mL for final dosages of 15 µg, 7.5 µg, or 3.75 µg, respectively. 

CpG 1018 is an established effective adjuvant licensed for Heplisav-B® (in the US). The 
adjuvant is a clear, colorless liquid and will be provided in the original sterile vial containers 
received from the manufacturer (Dynavax).  

AS03 is an established effective adjuvant licensed for Arepanrix™ H1N1 and Arepanrix™ 
H5N1 (in Canada). The adjuvant is a whitish to yellowish homogeneous milky liquid emulsion 
and it will be provided in the original sterile vial container received from the manufacturer 
(GlaxoSmithKline). A 0.25 mL dose of AS03 represents one human dose. 

14.1.2 Preparation and Administration of Study Vaccine 

The study treatments (including the Coronavirus-Like Particle COVID-19 Vaccine and the 
adjuvants) will be prepared by unblinded staff members at the clinical site as described in the 
Investigational Product Management Manual. The prepared study treatment will subsequently be 
administered to subjects by an unblinded staff member. 

Note: The personnel responsible for treatment preparation can also perform the vaccination (if 
certified and qualified to do it) as this person would already be unblinded. The unblinded staff 
members must not be involved in the evaluation of any AEs or reactogenicity evaluations 
following vaccination. 

The products to be used for study treatment administration will be handled in a clean 
environment in an aseptic manner. 

Coronavirus-Like Particle COVID-19 Vaccine will be administered on study Day 0 and Day 21 
as an IM injection of 0.25 to 0.75 mL, depending on the presence or absence of adjuvant, into the 
deltoid muscle. A 23 gauge needle of at least one inch or 2.5 cm in length can be used for 
vaccination.  

The product administered will be recorded in study-specific documentation (refer to 
Investigational Product Management Manual) by the clinical site, which will be separate from 
the study medication record for drug preparation. After drug accountability monitoring and 
reconciliation has been completed by the site and unblinded monitor, all study treatments (used 
and unused vials) will be destroyed locally upon Medicago’s approval or returned to Medicago (or 
its designee) in accordance with instructions provided in the Investigational Product 
Management Manual. 

Further specific information relating to treatment preparation, storage, and shipment is provided 
in the Investigational Product Management Manual. 
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14.1.3 Preparation, Handling, Storage, and Precautions for Use 

The study treatment (including the Coronavirus-Like Particle COVID-19 Vaccine and the 
adjuvants) should be stored in an access-restricted area between 2 ºC and 8 ºC and protected 
from light; the vaccine should, however, be at room temperature before administration (i.e. the 
vaccine should not be administered cold and should be taken out of the refrigerator at least five 
minutes prior to administration). In the event of a storage temperature deviation outside of the 
permitted window of 2 ºC to 8 ºC, the study treatment should be quarantined (at the required 
storage temperature) and Medicago (or its designee) contacted immediately. 

Note: The vaccine must NEVER be frozen, since freezing destroys activity; any vaccine that 
has been frozen must not be used. 

Note: The vaccine or the adjuvants AS03 and CpG 1018 must NEVER be shaken or vortexed. 

Note: The treatments must NOT be administered intravenously, subcutaneously, or 
intradermally. 

The Investigational Product Management Manual provides additional details on treatment 
preparation, handling and storage. 

14.2 Packaging 

The Coronavirus-Like Particle COVID-19 Vaccine and the adjuvants will be packaged in boxes 
containing vials of the same product.  

14.3 Labeling 

The vials will have a product and study-specific label containing information that meets the 
applicable regulatory requirements. 

The Coronavirus-Like Particle COVID-19 Vaccine and adjuvant vial labels will not be blinded. 
Blinding measures will be applied to maintain the observer-blindness of the blinded staff and to 
allow identification of the study treatment only by staff involved in the 
preparation/administration of the study vaccine. 

14.4 Drug Accountability 

The Investigator is responsible for ensuring that all study treatments received at the site are 
inventoried and accounted for throughout the study. The dispensing of study treatment to each 
subject must be documented on study-specific documentation. 

The investigational products must be handled in strict accordance with the Investigational 
Product Management Manual and the vial label. The investigational products will be stored in a 
limited access area or in a locked cabinet under appropriate environmental conditions.  The 
unblinded site staff will complete accountability for all investigational products (Coronavirus-
Like Particle COVID-19 Vaccine, AS03, and CpG 1018). All unused study drugs must be 
available for verification by Medicago’s (or its designee’s) unblinded site monitor during on-site 
monitoring visits. The return of all unused study drugs to Medicago (or its designee) for 
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destruction will be documented on study-specific documentation. When the site is authorized by 
Medicago (or its designee) to destroy study drug supplies on site, this must also be documented. 

The study drug should be dispensed under the supervision of the Investigator (or a qualified 
member of the investigational staff), who remains blinded as to which treatment is administered. 
The study drug will be supplied only to subjects participating in the study. Returned study drugs 
may not be relabeled or reassigned for use for other subjects. The Investigator agrees neither to 
dispense the study drug from, nor store it at, any site other than the study centers agreed upon 
with Medicago (or its designee). 

15 STUDY-SPECIFIC MATERIALS 

The Investigator will be provided with the following: 

• eCRF; 
• Forms and questionnaires for special assessments; 
• Thermometers and measurements template; 
• Study manuals. 

16 ETHICAL ASPECTS 

16.1 Study-Specific Design Considerations 

On-going medical review will be performed by Medicago (or its designee) throughout the 
duration of the study; subjects will be given any new information that may affect their decision 
to continue participation in the study. 

Blood samples will be collected from subjects for immunogenicity analysis, although not all will 
be analysed. Since blood sample collection is a minimally invasive procedure and the amount of 
blood collected will be a relatively small amount (Table 4), the benefits of obtaining this data 
outweigh the small level of risk associated with the collection of samples that may not require 
analysis. 

16.2 Regulatory Ethics Compliance 

16.2.1 Investigator Responsibilities 

The Investigator is responsible for ensuring that the study is performed in accordance with the 
protocol, current International Conference on Harmonisation (ICH) guidelines on Good Clinical 
Practice (GCP), and applicable regulatory and country-specific requirements. 

GCP is an international ethical and scientific quality standard for designing, conducting, 
recording, and reporting studies that involve the participation of human subjects. Compliance 
with this standard provides public assurance that the rights, safety, and well-being of study 
subjects are protected, consistent with the principles that originated in the Declaration of 
Helsinki, and that the study data are reliable. 
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16.2.2 Independent Ethics Committee or Institutional Review Board 

Before the start of the study, the Investigator (or Medicago, where required) will provide the 
Independent Ethics Committee (IEC)/IRB with current and complete copies of the following 
documents (as required by local regulations): 

• Final protocol and, if applicable, amendments to the protocol; 
• Sponsor-approved ICF (and any other written materials to be provided to the subjects); 
• IB (or equivalent information) and amendments/addenda; 
• Information on compensation for study-related injuries or payments to subjects for 

participation in the study, if applicable; 
• Investigator’s curriculum vitae or equivalent information (unless not required, as 

documented by the IEC/IRB); 
• If applicable, any Sponsor-approved subject recruiting materials; 
• Information regarding funding, name of the sponsor, institutional affiliations, other 

potential conflicts of interest, and incentives for subjects; 
• Any other documents that the IEC/IRB requests to fulfill its obligation. 

This study will be undertaken only after the IEC/IRB has given full approval of the final 
protocol, amendments (if any, excluding the ones that are purely administrative in nature, with 
no consequences for subjects, data, or study conduct), the ICF, applicable recruiting materials, 
and subject compensation programs, and Medicago (or its designee) has received a copy of this 
approval. This approval letter must be dated and must clearly identify the IEC/IRB and the 
documents being approved. In addition, the Investigator must wait for written confirmation from 
Medicago (or its designee) that the study can be started. 

During the study, the Investigator (or Medicago [or its designee], where required) will send the 
following documents and updates to the IEC/IRB for their review and approval, where 
appropriate: 

• Protocol amendments; 
• Revision(s) to ICF and any other written materials to be provided to subjects; 
• If applicable, new or revised subject recruiting materials approved by Medicago; 
• Revisions to compensation for study-related injuries or payment to subjects for 

participation in the study, if applicable; 
• New edition(s) of the IB and amendments/addenda; 
• Summaries of the study at intervals stipulated in guidelines of the IEC/IRB (at a minimum, 

annually); 
• Reports of AEs that are serious, unlisted/unexpected, and associated with the study drug 

(when applicable); 
• New information that may adversely affect the safety of the subjects or the conduct of the 

study; 
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• Deviations from or changes to the protocol to eliminate immediate hazards to subjects; 
• Reports of deaths of subjects under the Investigator’s care; 
• Notification if a new Investigator is responsible for the study at any of the sites; 
• Development Safety Update Report and Line Listings, where applicable; 
• Any other requirements of the IEC/IRB. 

At least once a year, the IEC/IRB will be asked to review and reapprove this study. The re-
approval should be documented in writing. At the end of the study, the Investigator (or Medicago 
[or its designee], where required) will notify the IEC/IRB of study completion. 

16.2.3 Informed Consent 

Each subject who participates in the study must first give written consent according to local 
requirements after the nature of the study has been fully explained, including the risks and 
requirements of the study. The consent form must be signed before performing any study-related 
activity. The consent form that is used must have been approved by regulatory authorities, 
Medicago, and the reviewing IEC/IRB. The informed consent should be in accordance with 
principles that originated in the Declaration of Helsinki, current ICH and GCP guidelines, 
applicable regulatory requirements, and Medicago policy. During the study, subjects will be 
given any new information that may affect their decision to continue their participation in the 
study. They will be told that their consent to participate is voluntary and that it may be 
withdrawn at any time, with no reason given, and without penalty or loss of benefits to which 
they would otherwise be entitled. Only subjects who are fully able to understand the risks, 
benefits, and potential AEs of the study and who provide their consent voluntarily will be 
enrolled. 

16.2.4 Privacy of Personal Data 

The collection and processing of personal data from subjects enrolled in this study will be 
limited to those data that are necessary to support the development, registration, and future 
marketing of the investigational product. The data must be collected and processed with adequate 
precautions to ensure confidentiality and compliance with applicable data privacy protection 
laws and regulations. Appropriate technical and organizational measures to protect the personal 
data against unauthorized disclosures or access, accidental or unlawful destruction, or accidental 
loss or alteration must be in place. Medicago (or its designee) personnel whose responsibilities 
require access to personal data agree to keep the identity of study subjects confidential. 

17 ADMINISTRATIVE REQUIREMENTS 

17.1 Protocol Amendments 

Neither the Investigator nor Medicago will modify this protocol without a formal amendment. 
All protocol amendments must be issued and approved by Medicago, and signed and dated by 
the Investigator. Protocol amendments must not be implemented without prior IEC/IRB approval 
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or when the relevant competent authority has raised any grounds for non-acceptance, except 
when necessary in order to eliminate an immediate hazard to the subjects, in which case the 
amendment must be promptly submitted to the IEC/IRB and relevant competent authority. 
Documentation of amendment approval by the Investigator and IEC/IRB must be provided to 
Medicago or its designee. 

Note that administrative changes may be implemented without prior IRB approval; however, 
the Investigator or Medicago, as applicable, must notify the IRB of any administrative change 
and ensure that IRB acknowledges receipt of the administrative changes. 

The Investigator is responsible for notifying the IRB of all protocol amendments and ensuring 
that the IRB has approved any amendments when local IRBs are used. When a central IRB is 
used, Medicago or its designee will inform the IRB on behalf of the sites. 

During the course of the study, in situations where a departure from the protocol is unavoidable, 
the Investigator or other physician in attendance will contact the appropriate Medicago 
representative or its designee (see Contact Information pages provided separately). Except in 
emergency situations, this contact should be made before implementing any departure from the 
protocol. In all cases, contact with Medicago or its designee must be made as soon as possible to 
discuss the situation and to agree on an appropriate course of action. The data recorded in the 
eCRF and source documents will reflect any departure from the protocol, and the source 
documents will describe this departure and the circumstances that made a deviation necessary. 

17.2 Regulatory Documentation 

17.2.1 Regulatory Approval/Notification 

This protocol and any amendment(s) must be submitted to the appropriate regulatory authorities 
in each respective country, as applicable. A study may not be initiated until all local regulatory 
requirements are met. 

17.3 Source Documentation 

At a minimum, source documentation must be available for the following information: 

• Subject identification, eligibility, and study identification; 
• ICF discussion and date of informed consent; 
• Dates of visits; 
• Results of safety and study procedures as required by the protocol; 
• Record of all reactions, AEs, and associated follow-ups; 
• Concomitant medication; 
• Drug receipt, dispensing, and return records; 
• Study drug preparation and administration information; 
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• Date of study completion and reason for early discontinuation of study drug or withdrawal 
from the study, if applicable. 

It is recommended that the author of an entry in the source documents be identifiable. 

At a minimum, the type and level of detail of source data available for a study subject should be 
consistent with that commonly recorded at the site as a basis for standard medical care. If 
Investigator judgement was used in the determination of eligibility, an explanation for inclusion 
of the subject in the study must be provided in the source documents. Specific details required as 
source data for the study will be reviewed with the Investigator before the study and will be 
described in the monitoring guidelines (or other equivalent document). 

17.3.1 Diary and Memory Aid 

Subjects will be provided with diaries in which to record reactions and other safety information. 
Subject diaries are considered source documents; the first diary will be returned by the subject to 
the site on Day 21. When the subject receives a second vaccine administration, a second diary 
will be provided on Day 21 (after vaccination) and it will be returned by the subject to the site on 
Day 42. The method of return of the diaries will be defined in the study-specific documentation 
and all subject diaries will be kept with each subject’s study chart. In the event the diary(ies) 
is/are lost by the subject, information collected by the coordinator or designee and information 
recalled by the subject will serve as the source data for this subject. The recalled information will 
be captured in the source documents. 

Corrections to data entered by the subject in the diary should only be performed by the subject 
him/herself, when possible. Clarifications can be made in the comment section of the diary by 
the study personnel if the subject is not present onsite to make the correction him/herself. 

Subjects will be provided with memory aids to record information on unsolicited AEs, SAEs, 
AEs leading to withdrawal, AESIs, and reportable concomitant medications from Day 0 to 
Day 42, from Day 43 to Day 201, and from Day 202 to the end of the study (Day 386). These 
memory aids will be collected by the site and are intended to be used by the subjects to help 
them in reporting this information to site staff during phone contacts and clinical site visits. 

17.4 Case Report Form Completion 

An eCRF will be provided for each subject who is randomized and receives a dose of study drug. 
Screening failures will also be entered in an eCRF; data entered should include date of birth and 
reason for screening failure. 

Data must be entered into the eCRFs in English. The Investigator must verify that all data entries 
in the eCRFs are accurate and correct. All eCRF entries, corrections, and alterations must be 
made by the Investigator or other authorized study-site personnel. 

Please refer to the eCRF completion guidelines for details of data entry requirements. 
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17.5 Quality Control (Study Monitoring) 

In accordance with applicable regulations, GCP, and Medicago (or its designee) procedures, the 
site will be contacted prior to the study start to review the protocol and study requirements with 
the clinical study staff. Medicago (or its designee) will review their responsibilities to satisfy 
regulatory, ethical, and company (Medicago) requirements. 

The Investigator or institution, if applicable, will authorize and provide direct access to all 
relevant documents to allow review of the appropriate conduct of the study by Medicago’s (or its 
designee’s) monitor. The Investigator(s) must allocate their time and the time of their staff to the 
monitors, discuss any findings or issues, and take appropriate actions to maintain the quality and 
integrity of the study data and conduct. 

Protocol deviations will be reviewed by Medicago (or its designee) to identify any non-
compliances likely to have a significant effect on the safety and rights of a subject or the 
reliability and robustness of the data generated. These deviations will be included in the clinical 
study report. 

17.6 Quality Assurance 

To ensure compliance with GCP and all other applicable regulatory requirements, Medicago (or 
its designee) may conduct quality assurance assessments and/or an audit of the site. Regulatory 
agencies may conduct regulatory inspections at any time during or after completion of the study. 
If an audit or an inspection is conducted, the Investigator and/or institution (if applicable) must 
agree to grant auditors or inspectors direct access to all relevant documents and to allocate their 
time and the time of their staff to discuss the conduct of the study and any findings or issues, and 
to implement corrective and/or preventative actions to address any findings or issues identified. 

17.7 Record Retention 

Following closure of the study, the Investigator must maintain all site study records in a safe and 
secure location. The records must be easily accessible when needed (e.g. for a Medicago [or its 
designee] audit or regulatory inspection) and must be available for review in conjunction with 
assessment of the facility, supporting systems, and relevant site staff. 

When permitted by local laws and regulations or institutional policy, some or all of the records 
may be maintained in a format other than a hard copy (e.g. scanned electronic). The Investigator 
must ensure that all reproductions are legible and are a true and accurate copy of the original. 

The Investigator must follow the time period for retaining the site records in order to comply 
with all applicable regulatory requirements. The minimum retention time will meet the strictest 
standard applicable to a particular site, as dictated by local laws and regulations, Medicago (or its 
designee) standard operating procedures (SOPs), and/or institutional requirements. The 
Investigator must contact Medicago (or its designee) prior to the disposal of any study 
documents at the end of the retention period. 
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If the responsible Investigator retires, relocates, or, for any other reason, withdraws from the 
responsibility of keeping the study records, custody must be transferred to another qualified 
person who will accept the responsibility and is approved by Medicago. Medicago (or its 
designee) must be notified in writing of the name and address of the new custodian. Under no 
circumstance shall the Investigator relocate or dispose of any study documents without having 
obtained prior written approval from Medicago (or its designee). 

If it becomes necessary for Medicago or the appropriate regulatory authority to review any 
documentation relating to this study, the Investigator (or new custodian) must permit access to 
such reports. 

17.8 Study Completion/Termination 

17.8.1 Study Completion 

The study will be considered to be completed with the last contact with the last subject 
participating in the study. The final data from the investigational site will be sent to Medicago 
(or designee) after completion of the final subject visit at that site. Investigational sites will be 
closed after study completion. An investigational site is considered closed when all required 
documents and study supplies have been collected, all data have been entered, monitored, 
locked, and signed and a site closure visit has been performed. 

17.8.2 Study Termination 

Medicago (or its designee) reserves the right to close the investigational site or terminate the 
study at any time for any reason at the sole discretion of Medicago. Investigational sites will be 
closed after study termination once Medicago (or its designee) has completed all study related 
tasks. Reasons for the early closure of an investigational site by Medicago (or its designee) or the 
Investigator may include, but are not limited to: 

• Failure of the Investigator to comply with the protocol, Medicago’s (or its designee’s)
procedures, or GCP guidelines;

• Inadequate recruitment of subjects by the Investigator;
• Discontinuation of further drug development.

The Investigator may initiate site closure at any time, provided there is reasonable cause and 
sufficient notice is given in advance of the intended closure. 

Site closure following an Investigator request can only be performed when all active study 
subjects have completed the study period, Medicago (or its designee) has collected all required 
documents and study supplies, and all data have been entered, monitored and locked. 

17.9 Registration of Clinical Studies and Disclosure of Results 

Study information from this study will be posted on publicly available clinical trial registries in 
countries where applicable and will include information required by law. In addition, the results 
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summary will be posted to the same clinical trial registries, to the extent specified by law, and 
will include information required by regulatory authorities. 

17.10 Publication Policy 

The data derived from this study are the property of Medicago and cannot be published without 
prior authorization from Medicago. Any publication activities (i.e. preparation and submission of 
abstracts and manuscripts) will be at the discretion of Medicago.  

Any proposed publication regarding this study, not prepared by Medicago personnel, must be 
provided to Medicago for comments and review at least 45 days prior to its intended publication. 
The proposed publication shall not include any confidential information or protected information 
to preserve Intellectual Property rights; any such information must be removed from the 
proposed publication. 
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19 APPENDICES 

The clinical documents included in the appendices are meant as examples only; the actual 
documents used during the trial may differ slightly. 

19.1 Appendix 1 – Sample Ruler to Measure Local Adverse Events 
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19.2 Appendix 2 – Subject Diary Sample Pages 

DIARY (DAY 0 to DAY 7) 

Study Name 

A Randomized, Partially-Blinded, Dose-Ranging Phase 1 Study to 
Assess the Safety, Tolerability, and Immunogenicity of a Recombinant 
Coronavirus-Like Particle COVID-19 Vaccine in Adults 18-55 Years of 
Age 

Protocol Number CP-PRO-CoVLP-019 

Sponsor 
Medicago R&D Inc. 
1020, route de l’Église, bureau 600 
Québec (Qc), Canada G1V 3V9 

Clinical site 
Address 
Principal 
Investigator 
Name 
Clinical Research 
Coordinator 
24-hour 
Emergency 
Number 
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DIARY (DAY 0 to DAY 7) INSTRUCTIONS 

• You should fill in your Diary at approximately the same time, preferably in the evening.
• You will need to refer to this Diary during the Telephone Calls (on Day 1 and Day 8).
• You need to bring this Diary with you at the Day 3 and Day 21 visits.

• Fill in the Day 0 to Day 7 tables EVERY DAY for the first 7 days after you receive your vaccine dose.
• Fill in each day’s column by entering the WORST grade for each symptom that you had during the period.
• Grayed out sections are to be left blank and will be completed by the site personnel.
• To complete this document, use ink. No pencil or liquid paper is allowed.
• If you made a mistake, cross out the incorrect information, initial and date, and write the correct answer

beside.
• Date should be recorded with 2 digits for day, 3 letters for month and 4 digits for year

TEMPERATURE: 
• To record the temperature, use the thermometer you were given at the clinic. Do not drink, eat food or

smoke prior to taking your temperature. 
• You should take your temperature for the first 7 days following vaccination at approximately the same

time each evening and at any other time if you feel feverish. 
• You will need to record the highest temperature of the day on page 4.
• If your temperature is 38°C or 100.4°F or higher, you are allowed to take over-the-counter antipyretics

(e.g., acetaminophen/paracetamol, aspirin, naproxen, or ibuprofen) and you should increase the frequency
of temperature measurements to approximately every 4 hours, until you don’t have a fever anymore.

• Medication intake needs to be documented in this document and will be reviewed by the site personnel.

January JAN April APR July JUL October OCT 
February FEB May MAY August AUG November NOV 
March MAR June JUN September SEP December DEC 
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DIARY (DAY 0 to DAY 7) INSTRUCTIONS 

SYMPTOMS: 
• Complete the table referring to the following periods:

For the 1st column: the period between the vaccination and the 30 minutes post-vaccination;  
For the 2nd column: the period between the last evaluation (30 minutes post-vaccination) and 
the evening;  
For the remaining columns: the period since the previous evaluation of the symptoms. 

• If the symptom is not present, indicate 0.
• If the symptom is present, a grade should be indicated.
• Evaluate the grade of all other symptoms according to the definitions:

0= No symptom 
1= Does not interfere with activity 
2= Repeated use of non-narcotic pain reliever (e.g. Advil, Tylenol) >24 hours or interferes 
with activity but does not require medical intervention 
3= Any use of narcotic pain reliever (e.g. codeine, morphine) or prevents daily activity 
and require medical intervention 
4= Visit to Emergency room or hospitalization 

• List any other problems (not listed on pages 4 to 6) on the Memory Aid (Day 0 to Day 21) page “side
effects (symptoms)”.

• Symptoms listed on pages 4 to 6 which persist longer than 7 days after study vaccine administration
must also be listed on the Memory Aid (Day 0 to Day 21) page “side effects (symptoms)”.

You received the study vaccine on:          at: 
dd mmm yyyy 

: 
hh mm 
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DIARY (DAY 0 to DAY 7) 

Day 0 to Day 7 
30 min, 

Post-dose 

Evening, 
day of 
dose 

1st Day 
after dose 

2nd Day 
after dose 

3rd Day 
after dose 

4th Day 
after dose 

5th Day 
after dose 

6th Day 
after dose 

7th Day 
after dose 

Date (dd-mmm-yyyy) 

Oral Temperature 
°C / °F 

Causality 

Redness where the 
injection was 
given 

Grade 

Causality 

Use the measuring tool given to you at the site to estimate the size of the red area around the injection site and indicate the grade 
above.  

Swelling where 
the injection was 
given 

Grade 

Causality 

Use the measuring tool given to you at the site to estimate the size of the swollen area around the injection site and indicate the 
grade above.  

Pain at vaccine 
injection site 

Grade 

Causality 

0= No symptom; 1= Does not interfere with activity; 2= Repeated use of non-narcotic pain reliever >24 hours or interferes with 
activity; 3= Any use of narcotic pain reliever or prevents daily activity; 4= Visit to Emergency room or hospitalization. 

Comments: 

MD initials and date: 
dd mmm yyyy 
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DIARY (DAY 0 to DAY 7) 

Day 0 to Day 7 
30 min, 

Post-dose 

Evening, 
day of 
dose 

1st Day 
after 
dose 

2nd Day 
after dose 

3rd Day 
after dose 

4th Day 
after dose 

5th Day 
after dose 

6th Day 
after dose 

7th Day 
after dose 

Headache 
Grade 

Causality 

GRADES 0= No symptom; 1= Does not interfere with activity; 2= Repeated use of non-narcotic pain reliever >24 hours or interferes with activity; 3=
Any use of narcotic pain reliever or prevents daily activity; 4= Visit to Emergency room or hospitalization. 

Muscle aches 
Grade 

Causality 

GRADES 0= No symptom; 1= Does not interfere with activity; 2= Interferes with activity; 3= Prevents daily activity; 4= Visit to Emergency room or
hospitalization. 

Fatigue 
Grade 

Causality 

GRADES 0= No symptom; 1= Does not interfere with activity; 2= Interferes with activity; 3= Prevents daily activity; 4= Visit to Emergency room or
hospitalization. 

 Joint aches 
Grade 

Causality 

GRADES 0= No symptom; 1= Does not interfere with activity; 2= Interferes with activity but does not require medical intervention; 3= Prevents daily
activity and requires medical intervention; 4= Visit to Emergency room or hospitalization. 

Comments: 

MD initials and date: 
dd mmm yyyy 
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DIARY (DAY 0 to DAY 7) 

Day 0 to Day 7 
30 min, 

Post-dose 

Evening, 
day of 
dose 

1st Day 
after 
dose 

2nd Day 
after dose 

3rd Day 
after dose 

4th Day 
after dose 

5th Day 
after dose 

6th Day 
after dose 

7th Day 
after dose 

Chills 
Grade 

Causality 

Feelings of 
general discomfort 
or uneasiness 

Grade 

Causality 

Feeling of 
swelling in the 
neck 

Grade 

Causality 

Feeling of 
swelling in the 
axilla (armpit) 

Grade 

Causality 

GRADES 0= No symptom; 1= Does not interfere with activity; 2= Interferes with activity but does not require medical intervention; 3= Prevents daily
activity and requires medical intervention; 4= Visit to Emergency room or hospitalization. 

I confirm I have reviewed the 3 pages of solicited symptoms and evaluated the causalities when needed. 

MD initials and date: 

Comments: 

MD initials and date: 

dd mmm yyyy 

dd mmm yyyy 
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19.3 Appendix 3 – Subject Memory Aid Sample Pages 

MEMORY AID (DAY 0 to DAY 42) 

Study Name 
A Randomized, Partially-Blinded, Dose-Ranging Phase 1 Study to Assess the Safety, 
Tolerability, and Immunogenicity of a Recombinant Coronavirus-Like Particle COVID-19 
Vaccine in Adults 18-55 Years of Age 

Protocol Number CP-PRO-CoVLP-019 

Sponsor 
Medicago R&D Inc. 
1020, route de l’Église, suite 600 
Québec, QC, Canada G1V 3V9 

Clinical site Address 

Principal Investigator Name 

Clinical Research Coordinator 

24-hour Emergency Number 
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MEMORY AID (DAY 0 to DAY 42) INSTRUCTIONS 

SIDE EFFECTS (Symptoms) and MEDICATION: 
• Use the space provided to record important information that you want to tell us about changes in your health. Note any health problems you

experience, worsening of previous problems, or new medicines you are taking. Examples may include prescription drugs (including vaccines), over-
the-counter drugs, herbal supplements and/or vitamins. Indicate each intake of medication you are usually taking as needed. 

• It is especially important that you make a note of problems that required a visit to your doctor, a hospital stay, or a visit to an
emergency room.  

• It is also important that you make a note of changes in your medications.
• Each medication must be associated to a problem, but each problem does not require a medication associated with it.
• Indicate the start and stop date (when available) for each symptom and medication. However, if it is still ongoing at the Day 21 or Day 42 visits, you

will be required to tick the ongoing checkbox.
• Please contact the study site if you experience any severe effects or if you have any concerns at any time by using the emergency contact number

provided on the first page of this Memory Aid.

You received the first study vaccine on:      at: 

You received the second study vaccine on:        at: 

dd mmm yyyy 
: 

hh mm 

dd mmm yyyy 
: 

hh mm 
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COVID-19 INFORMATION 
SYMPTOMS FOR COVID-19: 
• The symptoms of COVID-19 are similar to the flu. These symptoms include:

Fever; 
Cough; 
Shortness of breath or difficulty breathing; 
Fatigue; 
Chills 
Muscle or body aches; 
Headache; 
New loss of taste or smell; 
Sore throat; 
Congestion or runny nose; 
Nausea or vomiting; 
Diarrhea. 

• Individuals who have COVID-19 may show some symptoms or none at all.
• Symptoms for COVID-19 can appear up to 14 days after exposure to the virus.

EXPOSURE TO COVID-19: 
• Contact the study clinic site if you:

Develop any of the above listed symptoms for COVID-19; 
Develop fever by itself or with one or more of the following symptoms in the first three days after vaccination: 

Chills; 
Muscle aches; 
Malaise; 

Are tested positive for COVID-19; 
Come into contact with someone known to have COVID-19. 

• You will be asked to follow all of the recommended actions (e.g. quarantine, re-testing) by local Public Health authorities.
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MEMORY AID (DAY 0 to DAY 21) 
Day 0 to Day 21  Nothing to report

# Side Effects (symptoms) 
Grade 

(See 
below) 

Date and time 
it started 

Date and time 
it ended 

Did you 
receive 
medical 

care? 

Validated with subject 

 Ongoing at Day 21

 Yes
 No

 Initial and date:

 Ongoing at Day 21

 Yes
 No

 Initial and date:

GRADES 
0= No symptom; 1= Does not interfere with activity; 2= Repeated use of non-narcotic pain reliever >24 hours or interferes with activity but 
does not require medical intervention; 3= Any use of narcotic pain reliever or prevents daily activity and does require medical intervention; 
4= Visit to Emergency room or hospitalization. 

Comments: 

MD initials and date: 

dd mmm yyyy 

: 
hh mm 

: 
hh mm 

 

dd mmm yyyy 

dd mmm yyyy 

dd mmm yyyy 

dd mmm yyyy 

: 
hh mm 

: 
hh mm 

 

dd mmm yyyy 

dd mmm yyyy 
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MEMORY AID (DAY 0 to DAY 21) 
Day 0 to Day 21  Nothing to report

# 
Medication  

(Name, Dose, Route and 
Frequency) 

Start date Stop date 

Reason(s) why 
you  

are taking this 
medication? 

Validated with subject 

 Ongoing at Day 21

 Initial and date:

 Ongoing at Day 21

 Initial and date:

 Ongoing at Day 21

 Initial and date:

Dose Route Frequency 
Capsule 
Tablet 
Ring 
Application 
Lozenge 
Syringe 

Tablespoon 
Teaspoon 
Puff 
Drops 
mL 
% 

g 
mcg 
mg 
IU 
Units 
Unknown 

Oral 
Topical 
Inhalation 
Intrauterine 
Vaginal 

Intramuscular 
Nasal 
Intravenous 
Transdermal 
Subcutaneous 

Ophthalmic 
Intra-articular 
Rectal 
Sublingual 
Unknown 

Once a day 
Twice a day 
Three times/day 
1x per week 
2x per week 
Once a month 

Every other day 
Every 3 days 
Every 2 weeks 
Every 6 months 
Every hour 
Once a year 

Continuous 
Intermittent 
Once 
As needed 
Unknown 

Comments: 

MD initials and date: 

dd mmm yyyy dd mmm yyyy 
 dd mmm yyyy 

dd mmm yyyy dd mmm yyyy 
dd mmm yyyy 

dd mmm yyyy dd mmm yyyy 
 dd mmm yyyy 

dd mmm yyyy 
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MEMORY AID (DAY 22 to DAY 42) 
Day 22 to Day 42  Nothing to report

# Side Effects (symptoms) 
Grade 

(See 
below) 

Date and time 
it started 

Date and time 
it ended 

Did you 
receive 
medical 

care? 

Validated with subject 

 Ongoing at Day 42

 Yes
 No

 Initial and date:

 Ongoing at Day 42

 Yes
 No

 Initial and date:

GRADES 
0= No symptom; 1= Does not interfere with activity; 2= Repeated use of non-narcotic pain reliever >24 hours or interferes with activity but 
does not require medical intervention; 3= Any use of narcotic pain reliever or prevents daily activity and does require medical intervention; 
4= Visit to Emergency room or hospitalization. 

Comments: 

MD initials and date: 

dd mmm yyyy 

: 
hh mm 

: 
hh mm 

 

dd mmm yyyy 

dd mmm yyyy 

dd mmm yyyy 

dd mmm yyyy 

: 
hh mm 

: 
hh mm 

 

dd mmm yyyy 

dd mmm yyyy 
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MEMORY AID (DAY 22 to DAY 42) 
Day 22 to Day 42  Nothing to report

# 
Medication  

(Name, Dose, Route and 
Frequency) 

Start date Stop date 

Reason(s) why 
you  

are taking this 
medication? 

Validated with subject 

 Ongoing at Day 42

 Initial and date:

 Ongoing at Day 42

 Initial and date:

 Ongoing at Day 42

 Initial and date:

Dose Route Frequency 
Capsule 
Tablet 
Ring 
Application 
Lozenge 
Syringe 

Tablespoon 
Teaspoon 
Puff 
Drops 
mL 
% 

g 
mcg 
mg 
IU 
Units 
Unknown 

Oral 
Topical 
Inhalation 
Intrauterine 
Vaginal 

Intramuscular 
Nasal 
Intravenous 
Transdermal 
Subcutaneous 

Ophthalmic 
Intra-articular 
Rectal 
Sublingual 
Unknown 

Once a day 
Twice a day 
Three times/day 
1x per week 
2x per week 
Once a month 

Every other day 
Every 3 days 
Every 2 weeks 
Every 6 months 
Every hour 
Once a year 

Continuous 
Intermittent 
Once 
As needed 
Unknown 

Comments: 

MD initials and date: 

dd mmm yyyy dd mmm yyyy 
 dd mmm yyyy 

dd mmm yyyy dd mmm yyyy 
dd mmm yyyy 

dd mmm yyyy dd mmm yyyy 
 dd mmm yyyy 

dd mmm yyyy 



Clinical Protocol Version Final 3.0  CP-PRO-CoVLP-019 
Recombinant Coronavirus-Like Particle COVID-19 Vaccine 

Confidential Information 

Page 106 of 108 

19.4 Appendix 4 – Three-Day Safety Summary (Sample) 

1. Study Description
a. Brief statement of the purpose of trial.

2. Recruitment Status
a. Listings of enrollment status by site – (# screened, # enrolled, # vaccinated, #

withdrawn or dropped out).
3. Safety Data Listings – present data by subject

a. Severity (including hospitalization), duration, and relationship of any AEs;
b. Vital signs abnormalities;
c. Safety lab abnormalities;
d. Concomitant medication;
e. Physical examination abnormalities.

4. Safety Data – present data by treatment groups
a. Safety data overview (number of subjects experiencing AEs, SAEs, solicited AEs,

unsolicited AEs, related AEs, lab abnormalities, vital signs abnormalities, physical
examination abnormalities);

b. Present solicited AEs and solicited Grade 3-4 AEs;
c. Present related-solicited AEs and related-solicited Grade 3-4 AEs;
d. Present unsolicited non-serious AEs and unsolicited non-serious Grade 3-4 AEs;
e. Present related-unsolicited non-serious AEs and related-unsolicited none-serious

Grade 3-4 AEs;
f. Present SAEs and related-SAEs by SOC/PT;
g. Present COVID-19 symptoms.
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19.5 Appendix 5 – List of Potential Immune-Mediated Diseases 
Neuroinflammatory disorders Musculoskeletal disorders Skin disorders 
• Cranial nerve neuropathy,

including paralysis and paresis
(eg, Bell’s palsy).

• Optic neuritis.
• Multiple sclerosis.
• Transverse myelitis.
• Guillain-Barré syndrome,

including Miller Fisher
syndrome and other variants.

• Acute disseminated
encephalomyelitis, including site
specific variants, eg,
noninfectious encephalitis,
encephalomyelitis, myelitis,
myeloradiculoneuritis.

• Myasthenia gravis, including
Lambert-Eaton myasthenic
syndrome.

• Demyelinating peripheral
neuropathies and plexopathies
including:
- Chronic inflammatory

demyelinating 
polyneuropathy. 

- Multifocal motor neuropathy. 
- Polyneuropathies associated 

with monoclonal 
gammopathy. 

• Narcolepsy.
• Tolosa Hunt syndrome.

• Systemic lupus erythematosus
and associated conditions.

• Systemic scleroderma (systemic
sclerosis), including:
- Diffuse scleroderma.
- CREST syndrome.

• Idiopathic inflammatory
myopathies, including:
- Dermatomyositis.
- Polymyositis.

• Anti-synthetase syndrome.
• Rheumatoid arthritis and

associated conditions including:
- Juvenile idiopathic arthritis.
- Still’s disease.

• Polymyalgia rheumatica.
• Spondyloarthropathies,

including:
- Ankylosing spondylitis.
- Reactive arthritis (Reiter’s

syndrome). 
- Undifferentiated 

spondyloarthritis. 
- Psoriatic arthritis. 
- Enteropathic arthritis. 

• Relapsing polychondritis.
• Mixed connective tissue

disorder.
• Gout.

• Psoriasis.
• Vitiligo.
• Erythema nodosum.
• Autoimmune bullous skin

diseases (including pemphigus,
pemphigoid, and dermatitis
herpetiformis).

• Lichen planus.
• Sweet’s syndrome.
• Localized scleroderma

(morphea).
• Cutaneous lupus erythematosus.
• Rosacea.

Vasculitis Blood disorders Others 
• Large vessels vasculitis

including:
- Giant cell arteritis (temporal

arteritis). 
- Takayasu’s arteritis. 

• Medium sized and/or small
vessels vasculitis including:
- Polyarteritis nodosa.
- Kawasaki’s disease.
- Microscopic polyangiitis.
- Wegener’s granulomatosis

(granulomatosis with 
polyangiitis). 

• Autoimmune hemolytic anemia.
• Autoimmune thrombocytopenia.
• Antiphospholipid syndrome.
• Pernicious anemia.
• Autoimmune aplastic anemia.
• Autoimmune neutropenia.
• Autoimmune pancytopenia.

• Autoimmune glomerulonephritis
including:
- IgA nephropathy.
- Glomerulonephritis rapidly

progressive. 
- Membranous 

glomerulonephritis. 
- Membranoproliferative 

glomerulonephritis. 
- Mesangioproliferative 

glomerulonephritis. 
- Tubulointerstitial nephritis 

and uveitis syndrome. 
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Vasculitis (continued) Blood disorders (continued) Others (continued) 
- Churg–Strauss syndrome 

(allergic granulomatous 
angiitis or eosinophilic 
granulomatosis with 
polyangiitis). 

- Buerger’s disease 
(thromboangiitis obliterans). 

- Necrotizing vasculitis 
(cutaneous or systemic). 

- Antineutrophil cytoplasmic 
antibody (ANCA) positive 
vasculitis (type unspecified). 

- Henoch-Schonlein purpura 
(IgA vasculitis). 

- Behcet’s syndrome. 
- Leukocytoclastic vasculitis. 

• Ocular autoimmune diseases
including:
- Autoimmune uveitis. 
- Autoimmune retinitis. 

• Autoimmune
myocarditis/cardiomyopathy. 

• Sarcoidosis.
• Stevens-Johnson syndrome.
• Sjögren’s syndrome.
• Alopecia areata.
• Idiopathic pulmonary fibrosis.
• Goodpasture syndrome.
• Raynaud’s phenomenon.

Liver disorders Gastrointestinal disorders Endocrine disorders 
• Autoimmune hepatitis.
• Primary biliary cirrhosis.
• Primary sclerosing cholangitis.
• Autoimmune cholangitis.

• Inflammatory bowel disease,
including:
- Crohn’s disease.
- Ulcerative colitis.
- Microscopic colitis.
- Ulcerative proctitis.

• Celiac disease.
• Autoimmune pancreatitis.

• Autoimmune thyroiditis
(including Hashimoto
thyroiditis).

• Grave’s or Basedow’s disease.
• Diabetes mellitus type 1.
• Addison’s disease.
• Polyglandular autoimmune

syndrome.
• Autoimmune hypophysitis.
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1. INTRODUCTION AND OBJECTIVES OF ANALYSIS 

1.1. Introduction 
Medicago has developed a plant-based system (Nicotiana benthamiana) for transient expression 
of recombinant viral proteins, and this system has been used to produce virus-like particles (VLPs) 
bearing the SARS-CoV-2 S glycoprotein.  This Phase 1 study is intended to assess the safety and 
immunogenicity profile of the Coronavirus-Like Particle (CoVLP) COVID-19 Vaccine in healthy 
adults and unblinded results generated from this study will inform design decisions (i.e. most safe 
and effective dose level[s] and regimen[s], more effective adjuvant) of a subsequent Phase 2 
study. 

The study will be a randomized, partially-blinded, prime-boost, staggered dose-escalation Phase 1 
study intended to assess the safety, tolerability, and immunogenicity of the Coronavirus-Like 
Particle COVID-19 Vaccine at three dose levels (3.75 µg, 7.5 µg, and 15 µg VLP) unadjuvanted 
or adjuvanted with either CpG 1018 or AS03 in healthy adults 18 to 55 years of age, who have 
been tested for the absence of SARS-CoV-2 antibodies. 

1.2. Objectives of Statistical Analysis 
This statistical analysis plan (SAP) is designed to outline the statistical methodology to be used 
in the Day 42, interim (Day 201) and final (Day 386) analyses of data collected for CP-PRO-
COVLP-019 protocol. The statistical analyses and summary tabulations described in this SAP 
will provide the basis for the results sections of the Day 42 report, Day 201 clinical study report 
(CSR) and  (Day 386) addendum CSR for this study. Analyses to be produced in the context of 
the Independent Data Monitoring Committee (IDMC) will not be covered in this document but 
specified outside of this document in a dedicated SAP. 

Analysis sets for analyses, data handling rules, statistical methods, and formats for data 
presentation are provided in this document.  This SAP will also outline any differences in the 
currently planned analytical objectives relative to those planned in the study protocol. 

This SAP is developed based on the following study documents: 

• Protocol version 3.0 (original protocol, dated 21 September 2020) 

• Electronic Case Report Form (eCRF) version 2.0  

The statistical analyses will be performed in accordance with International Conference on 
Harmonisation (ICH) E9 guidelines. This SAP conforms to the Cytel standard operating 
procedure CRS-BS-SOP-000002 Timing and Content of Statistical Analysis Plans. The SAP will 
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be approved and signed before the Day 42 analysis database lock and before study unblinded to 
minimize the risk of bias in determination of the analytic methods. 

Specifications of outputs (Tables, Listings and Figures shells) will be described in a separate 
document. 
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2. STUDY DESIGN 

2.1. Synopsis of Study Design 
This is a randomized, partially-blinded, prime-boost, staggered dose-escalating study with 
approximately 180 healthy male and female subjects 18 to 55 years of age, who have been tested 
for the absence of SARS-CoV-2 antibodies. Subjects will be enrolled and equally randomized 
into one of the nine treatment groups: Coronavirus-Like Particle COVID-19 Vaccine at either 
3.75 μg, 7.5 μg, or 15 μg, unadjuvanted or adjuvanted with CpG 1018 or AS03 as summarized in 
Table 1. A total of 20 subjects will be treated in each treatment group.  

Table 1: Study Treatment Design 

Dose Level 
Group 

Treatments Treatment 
Group 

No. of 
Subjects 

Dose Level 

1 Coronavirus-Like Particle COVID- 19 
Vaccine 

1 20 3.75 μg 

Coronavirus-Like Particle COVID- 19 
Vaccine + CpG 1018 

2 20 3.75 μg 

Coronavirus-Like Particle COVID- 19 
Vaccine + AS03 

3 20 3.75 μg 

2 Coronavirus-Like Particle COVID- 19 
Vaccine 

4 20 7.5 μg 

Coronavirus-Like Particle COVID- 19 
Vaccine + CpG 1018 

5 20 7.5 μg 

Coronavirus-Like Particle COVID- 19 
Vaccine + AS03 

6 20 7.5 μg 

3 Coronavirus-Like Particle COVID- 19 
Vaccine 

7 20 15 μg 

Coronavirus-Like Particle COVID- 19 
Vaccine + CpG 1018  

8 20 15 μg 

Coronavirus-Like Particle COVID- 19 
Vaccine + AS03 

9 20 15 μg 

All subjects will receive Intra Muscular (IM) two doses of the same treatment group (dose level 
and adjuvant) of the vaccine 21 days apart, on Day 0 and Day 21 (one injection on each of these 
days) and the data collected will be used to determine if one or two doses is/are required. 

For each dose level group, the three-day safety data after immunization of the first 10 % of 
subjects enrolled (6 subjects) in the group will be collected and reviewed by the IDMC, prior to 
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permitting vaccination of the next 30 % of subjects enrolled (18 subjects) in the dose level group 
and escalating to vaccination of subjects at the next higher dose level (until reaching the highest 
dose level). The three-day safety data after vaccination of these 18 subjects in the group will be 
collected and reviewed by the IDMC, prior to permitting vaccination of the remaining subjects in 
the dose level group. The two planned three-day safety data reviews by the IDMC for each dose 
level will occur after each vaccination in the study. The first 10 % of subjects in each dose level 
group may be vaccinated in the same day at the clinical sites. After IDMC recommendation to 
proceed is received, no more than 18 subjects (from any dose level group) will be dosed at a 
clinical site per day to respect social distancing. 

Subjects will be screened up to seven days in advance of the first vaccine administration and will 
demonstrate a satisfactory baseline medical assessment by history, general physical examination, 
haematological, biochemical, and serological analysis. In addition, a test for the absence of SARS-
CoV-2 antibodies will be performed at screening and prior to vaccination on Day 0, as well as on 
Day 42, Day 201 and Day 386. On Days 0 and 21, vaccine administration will occur. Telephone 
contacts will be made one day and eight days after each vaccine administration as well as monthly 
after Day 42 until the final study visit (Day 386), specifically for review of the subject’s safety 
and concomitant medication data. Visits to the Investigator site will occur three days after each 
vaccination (Day 3 and Day 24) for key safety assessments and 21 days after each vaccination 
(Day 21 and Day 42) for key safety and immunogenicity assessments. Subjects will return to the 
Investigator site on Day 201 and Day 386 for safety follow-ups and immunogenicity assessments 
(six-month and 12-month follow-ups). 

2.2. Study Objectives 
The primary objectives of this study are:  

• To assess the safety and tolerability of the Coronavirus-Like Particle COVID-19 Vaccine, 
as determined by the occurrence(s) of:  

o Immediate AEs within 30 minutes after each vaccination;  

o Solicited local and systemic AEs up to 7 days after each vaccination;  

o Unsolicited AEs, Serious adverse events (SAEs), AEs leading to withdrawal, AESIs, 
and deaths up to 21 days after each vaccination;  

o Subjects with normal and abnormal urine, haematological, and biochemical values;  

• To assess the immunogenicity of the Coronavirus-Like Particle COVID-19 Vaccine up to 
21 days after each vaccination, as determined by:  



Statistical Analysis Plan 

Sponsor:  Medicago  
Protocol: CP-PRO-CoVLP-019 
Document Version No.: 3.0 Document Date: 01-OCT-2020 

 

CRS-BS-TP-000005 V 1.0 

Page 15 of 83 
Medicago/Cytel Confidential: This is a controlled document and shall not be changed, saved, copied or reproduced by any 

unauthorized person. 

o Neutralizing antibody titers induced by the vaccine against the SARS-CoV-2 virus;  

o Interferon (IFN)-γ enzyme-linked immuno spot assay (ELISpot) response induced 
by the vaccine against the SARS-CoV-2 virus to assess T helper 1 (Th1) type 
response; 

o Interleukin (IL)-4 ELISpot response induced by the vaccine against the SARS-CoV-
2 virus to assess T helper 2 (Th2) type response. 

The secondary objectives of this study are:  

• To assess the immunogenicity of the Coronavirus-Like Particle COVID-19 Vaccine up to 
21 days after each vaccination, as determined by the:  

o IgG and/or IgM (enzyme-linked immunosorbent assay [ELISA]) titers induced by 
the vaccine against the SARS-CoV-2 virus. 

• To assess the immunogenicity of the Coronavirus-Like Particle COVID-19 Vaccine up to 
201 and 386 days after the first vaccination, as determined by the:  

o Neutralizing antibody titers induced by the vaccine against the SARS-CoV-2 virus;  

o IFN-γ ELISpot response induced by the vaccine against the SARS-CoV-2 virus;  

o IL-4 ELISpot response induced by the vaccine against the SARS-CoV-2 virus;  

o IgM and/or IgG (ELISA) titers induced by the vaccine against the SARS-CoV-2 
virus;  

• To assess the safety and tolerability of the Coronavirus-Like Particle COVID-19 Vaccine, 
as determined by the occurrence(s) of:  

o SAEs, AEs leading to withdrawal, AESIs, and deaths from 22 days after the last 
vaccination up to Day 201. 

o Occurrences of SAEs, AEs leading to withdrawal, AESIs (including VED), and 
deaths from Day 202 up to the end of the study (Day 386) 

The exploratory objectives of this study are:  

• To assess the specific Cell-mediated immune (CMI) response induced by the Coronavirus-
Like Particle COVID-19 Vaccine against the SARS-CoV-2 virus up to 21 days after each 
vaccination and up to 201 and 386 days after the first vaccination, as measured by the 
percentage of CD4+ T cells expressing functional markers;  
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• To measure the levels of serum IgE antibodies directed to plant-specific glycans prior to 
vaccination (Day 0), up to 21 days after the second vaccination (Day 42) and up to 201 
and 386 days after the first vaccination (Day 201 and Day 386);  

• If deemed necessary, to further characterize the immune response and the safety profile of 
the Coronavirus-Like Particle COVID-19 Vaccine.  

• To measure the occurrence(s) of laboratory-confirmed (virologic or serologic methods) 
SARS-CoV-2 infection (with or without symptoms) up to the end of the study. 

2.3. Sample Size Justification 
As per protocol, the sample size of approximately 180 subjects with 20 subjects in each treatment 
group will make it possible to detect gross differences in rates of adverse events and to perform 
the initial evaluation of the vaccine immunogenicity. The sample size is not large enough to detect 
all types, including less frequent or rare, adverse reactions. The objective of this study is to 
quantify the type, percentage, intensity, duration, and relationship of short-term post-vaccination 
events to determine if they differ clinically among the treatment groups. 

2.4. Subject Selection 

2.4.1. Inclusion Criteria 

Subjects must meet all of the following inclusion criteria at the Screening (Visit 1) and/or 
Vaccination (Visit 2) visits to be eligible for participation in this study; no protocol waivers are 
allowed. All Investigator assessment-based judgements must be carefully and fully documented 
in the source documents: 

1. Subjects must have read, understood, and signed the informed consent form (ICF) prior to 
participating in the study; subjects must also complete study-related procedures and 
communicate with the study staff at visits and by phone during the study; 

2. At the Screening visit (Visit 1), male and female subjects must be 18 to 55 (has not yet 
had his/her 56th birthday) years of age, inclusive; 

3. At Screening (Visit 1) and Vaccination (Visit 2), subject must have a body mass index 
(BMI) of ≥ 18.5 and < 25 kg/m2; 

4. Subjects are considered by the Investigator to be reliable and likely to cooperate with the 
assessment procedures and be available for the duration of the study; 
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5. Subjects must be healthy (no clinically significant health concerns) as determined by 
medical history, physical examination, vital signs, and clinical laboratory tests. 
Investigator discretion will be permitted with this inclusion criterion;  

6. Female subjects of childbearing potential must have a negative serum pregnancy test result 
at Screening (Visit 1) and a negative urine pregnancy test result at Vaccination (Visit 2 
and Visit 4). Non-childbearing females are defined as: 

• Surgically-sterile (defined as bilateral tubal ligation, hysterectomy or bilateral 
oophorectomy performed more than one month prior to the first study 
vaccination); or 

• Post-menopausal (absence of menses for 12 consecutive months and age consistent 
with natural cessation of ovulation); 

7. Female subjects of childbearing potential must use an effective method of contraception 
for one month prior to vaccination (Visit 2) and agree to continue employing highly 
effective birth control measures for at least one month after the last administration of the 
investigational product (or in the case of early termination, she must not plan to become 
pregnant for at least one month after her last study vaccination). The following relationship 
or methods of contraception are considered to be highly effective: 

• Combined (estrogen and progestogen containing) hormonal contraception 
associated with inhibition of ovulation: 

o Oral; 
o Intravaginal; 
o Transdermal; 

• Progestogen-only hormonal contraception associated with inhibition of 
ovulation: 

o Oral; 
o Injectable; 
o Implantable; 

• Intra-uterine device with or without hormonal release; 

• Vasectomised partner, provided that this partner is the sole sexual partner of the 
study participant and that the vasectomised partner has received a medical 
assessment of the surgical success; 
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• Credible self-reported history of heterosexual vaginal intercourse abstinence 
prior to and for at least one month after the last administration of the 
investigational product; 

• Female partner. 

 

2.4.2. Exclusion Criteria 

Subjects who meet any of the following criteria at the Screening (Visit 1) and/or Vaccination 
(Visit 2) visits will not be eligible for participation in this study; no protocol waivers are allowed. 
All Investigator assessment-based judgements must be thoroughly documented in the source 
documents: 

1. Clinically significant acute or chronic pulmonary (including but not limited to chronic 
obstructive pulmonary disease or asthma), cardiovascular (including but not limited to 
arterial hypertension, coronary artery disease, or congestive heart failure), renal, metabolic 
(including but not limited to type 2 diabetes), or other somatic (medical) or 
neuropsychiatric illness within 3 months prior to Screening (Visit 1), excessive alcohol 
use or drug abuse, as determined by medical history, physical examination, vital signs, 
and clinical laboratory tests. Investigator discretion is permitted with this exclusion 
criterion and must be carefully and fully documented in the source documents;  

2. Any unexplained clinical syndrome (including, but not limited to, chronic fatigue 
syndrome, Raynaud’s syndrome, unexplained pain syndromes such as fibromyalgia, etc.);  

3.  Acute disease defined as presence of any moderate or severe acute illness with or without 
a fever within 48 hours prior to Vaccination (Visit 2);  

4. Prior exposure to SARS-CoV-2 as determined by detection of IgM or IgG antibodies 
against SARS-CoV-2 at Screening (Visit 1) and Vaccination (Visit 2);  

5. Any confirmed or suspected current immunosuppressive condition or immunodeficiency, 
including cancer, human immunodeficiency virus (HIV), hepatitis B or C infection 
(subjects with a history of cured hepatitis B or C infection without any signs of 
immunodeficiency at present time are allowed). Investigator discretion is permitted with 
this exclusion criterion;  

6. Current autoimmune disease (such as rheumatoid arthritis, systemic lupus erythematosus 
or multiple sclerosis). Investigator discretion is permitted with this exclusion criterion, and 
subjects may be eligible to participate with appropriate written justification in the source 
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document (i.e. subjects with a history of autoimmune disease who are disease-free without 
treatment for three years or more, or on stable thyroid replacement therapy, mild psoriasis 
[i.e. a small number of minor plaques requiring no systemic treatment], etc.);  

7. Administration of any medication or treatment that may alter the vaccine immune 
responses, such as: 

• Systemic glucocorticoids within one month prior to Vaccination (Visit 2). Inhaled, 
nasal, dermal, intraarticular, ophthalmic and other topical glucocorticoids are 
permitted; 

• Cytotoxic, antineoplastic, or immunosuppressant drugs - within 36 months prior to 
Vaccination (Visit 2);  

• Any immunoglobulin preparations or blood products, blood transfusion – within 6 
months prior to Vaccination (Visit 2); 

8. Administration of any vaccine within 30 days prior to Vaccination (Visit 2); planned 
administration of any vaccine during the study (up to blood sampling on Day 42 of the 
study). Immunization on an emergency basis during the study will be evaluated on case-
by-case basis by the Investigator;  

9. Administration of any other SARS-CoV-2 / COVID-19, or other experimental coronavirus 
vaccine at any time prior to or during the study;  

10. Known current or previous laboratory-confirmed SARS-CoV-1 or SARS-CoV-2 / 
COVID-19 infection as documented by a positive PCR test or positive serological test;  

11. Subjects at high risk of contracting SARS-CoV-2/COVID-19 infection, including but not 
limited to the individuals with known close contact of anyone with laboratory-confirmed 
SARS-CoV-2 / COVID-19 infection within 2 weeks prior to vaccine administration, those 
who traveled outside Canada for any duration within 30 days before the study vaccination, 
healthcare workers in acute care hospitals, rehabilitation hospitals, mental health hospitals, 
long term care facilities, emergency departments, and others who through their work must 
come into close face-to-face contact with their clients or patients (including, but not 
limited to, physiotherapists, dentists, hair dressers/barbers, etc.);  

12. Use of any investigational or non-registered product within 30 days or 5 half-lives, 
whichever is longer, prior to Vaccination (Visit 2) or planned use during the study period;  
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13. Have a rash, dermatological condition, tattoos, muscle mass, or any other abnormalities at 
injection site that may interfere with injection site reaction rating. Investigator discretion 
will be permitted with this exclusion criterion; 

14. Use of any prescription medication on a regular basis for more than 30 continuous days 
within the last 3 months, with the following exceptions:  

• Medications listed among the methods of contraception in inclusion criterion 7;  

• Subjects on stable thyroid replacement therapy, as noted in exclusion criterion 6. 

15. Use of any prescription antiviral drugs with the intention of COVID-19 prophylaxis, 
including those that are thought to be effective for prevention of COVID-19 but have not 
been licensed for this indication, within one month prior to Vaccination (Visit 2); 

16. Use of any prescription antiviral drugs with the intention of COVID-19 prophylaxis, 
including those that are thought to be effective for prevention of COVID-19 but have not 
been licensed for this indication, within one month prior to Vaccination (Visit 2);  

17. Use of prophylactic medications (e.g. antihistamines [H1 receptor antagonists], 
nonsteroidal anti-inflammatory drugs [NSAIDs], systemic and topical glucocorticoids, 
non-opioid and opioid analgesics) within 24 hours prior to the Vaccination (Visit 2) to 
prevent or pre-empt symptoms due to vaccination;  

18. History of allergy to any of the constituents of the Coronavirus-Like Particle COVID-19 
Vaccine, vaccine adjuvants, or tobacco;  

19. History of anaphylactic allergic reactions to plants or plant components (including fruits 
and nuts);  

20. Currently smoke more than 10 cigarettes per month or any use of vaping products;  

21. Subjects with a history of Guillain-Barré Syndrome;  

22. Any female subject who has a positive or doubtful pregnancy test result prior to 
vaccination or who is lactating;  

23. Subjects identified as an Investigator or employee of the Investigator or clinical site with 
direct involvement in the proposed study, or identified as an immediate family member 
(i.e. parent, spouse, natural or adopted child) of the Investigator or employee with direct 
involvement in the proposed study, or any employees of Medicago. 
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2.5. Randomization Methodology 
Randomization will be used to minimize bias in the assignment of subjects to treatment groups, 
to increase the likelihood that known and unknown subject attributes (e.g. demographic and 
baseline characteristics) are evenly balanced across treatment groups, and to enhance the validity 
of statistical comparisons across treatment groups. 

The subjects will be randomized in a 1:1:1:1:1:1:1:1:1 ratio into one of the nine treatment groups 
presented in Table 1. Randomization will be done using a permuted block randomization schedule 
prepared under the supervision of Medicago. More particularly, subjects will be equally randomized 
between treatments pertaining to active/open dose levels. Opening/closure of a dose level will be 
done according to IDMC recommendation.  Randomization will only occur within treatment arms 
belonging to an open/active dose level. No stratification factors will be used.  

2.6. Unblinding 
This is a partially-blinded study. The subjects, the Investigators, and all personnel involved in the 
clinical conduct of the study (except the staff involved in the preparation and administration of 
the study vaccine, the quality assurance auditor, and quality control reviewers), Medicago medical 
and clinical staff involved in safety evaluations (e.g. causality assessments), and all personnel 
involved in sample analysis at the central and testing laboratories will not have access to treatment 
allocation (i.e. randomization codes) for the entire duration of the study. Partially-blinded trial 
design will also allow all study staff to remain unblinded to dose level only in order to manage 
the staggered ascending dose escalation and IDMC coordination. 

Since there will be differences in the Coronavirus-Like Particle COVID-19 Vaccine and adjuvant 
preparations (e.g. possibly physical appearance), the site staff involved in the preparation and 
administration of the treatments will not be involved in any activity that could introduce a bias, 
such as the evaluations of reactogenicity or AEs experienced by the subjects following 
vaccination. 

The IDMC and the independent statistician involved in the preparation of the safety data summary 
for the IDMC reviews will have access to or be aware of treatment allocation (i.e. be “unblinded”) 
during the conduct of the study. Further details are provided in a dedicated IDMC charter. 

In addition, selected Medicago and third-party statistical team (Cytel) personnel will have access 
to treatment allocation and unblinded results (i.e. will be “unblinded”) during the conduct of the 
study for the following purposes: 

• Day 21 data transfer 

• Day 42 data analysis  
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• Day 201 data analysis 

The process of unblinding and the selected individuals who have access to unblinded information 
during the conduct of the study will be documented outside of this document, in the Unblinding 
Management Plan. 

Full study unblinding will take place after database lock of the Day 386 analysis. 

2.7. Stopping Rules  
The Investigator (in consultation with Medicago [or its designee]), Medicago, or Regulatory 
Authorities may interrupt or terminate the study for any reason.  

Safety monitoring of safety signals will be performed throughout the study. Stopping rules or 
conditions for stopping this clinical trial would occur if there was clear evidence of harm or 
harmful effects such as SAEs related to the treatment (study vaccine). A SAE which was thought 
to be unrelated to the study vaccine would not warrant stopping the trial.  

The following event(s) may result in a halt to the study, for further review and assessment of the 
event(s): 

• Any death occurring during the study; 
• Any vaccine-related SAE during the study; 
• Any life-threatening (Grade 4) vaccine-related AE during the study; 
• If 10 % or more of subjects in a single treatment group, experience the same or 

similar listed event(s) that cannot be clearly attributed to another cause:  
• a severe (Grade 3 or higher) vaccine-related AE during the study; 
• a severe (Grade 3 or higher) vaccine-related vital sign(s) abnormality; 
• a severe (Grade 3 or higher) vaccine-related clinical laboratory 

abnormality. 
In the case that a pre-defined safety signal is met in any treatment group, subsequent dosing will 
result in at least a transient halt in the study to permit a complete evaluation of the reported 
event(s) and to consult an IDMC. A decision as to whether the study can progress as planned must 
be made and documented in the event of any safety signal. In addition, the IDMC may recommend 
interrupting or halt the study for safety reasons at any time (refer to IDMC charter for further 
details). If a stopping rule has been met once all subjects have been vaccinated in the study, the 
IDMC will be notified by a Note To File (NTF) for their information purposes. 

2.8. Study Procedures 
The schedule of assessments, as outlined in the study protocol v2.0, is provided in Table 2: Schedule of 
Assessments. 
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Table 2: Schedule of Assessments 

Visit Type Screen
ing 

Vaccin
ation 

Post-vaccination 
Visit/Contacts 

Vaccin
ation 

Post-vaccination Visits/Contacts 

Study Day 

Day -
7 to 0 

Day 0 Day 1 
(+ 1) 

Day 3 (- 
1) 

Day 8 
(± 1) 

Day 21 
(± 2) 7 

Day 22 
(+ 1) 

Day 24 
(- 1) 

Day 29 
(± 1) 

Day 42 
(± 2)  

Monthl
y Calls   
(± 14)8 

Day 
201    
(± 
14) 

Day 
386    
(± 
14) 

Visit 
Number 1 2 Phone 3 Phone 4 Phone 5 Phone 6 Phone 7 8 

Informed 
consent 

X             

Test for 
SARS-CoV-2 X X10,11        X  X X 

Demographic
s X             

Medical 
history/prior 
medication 

X X1     
       

Inclusion/excl
usion criteria X X1            

History/sympt
om-directed 
physical 
examination 

X2      

       

Vital Signs  X X3  X  X3  X  X  X X 
Height, 
weight, and 
BMI 

X X     
 

 
     

Urinalysis X   X  X10  X      
Pregnancy 
test (Urine)  X10    X10    X    

Pregnancy 
test4 (Serum) X             

Serology tests 
for HIV, 
Hepatitis B, 
and Hepatitis 
C 

X          

   

Blood 
chemistry 
And 
Haematology 

X   X  X10  X   

   

Immunogenic
ity -Serology 
(Nab assay, 
ELISA, and 
anti-plant 

 X10    X9, 10    X 

 

X X 
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glycans IgE 
antibodies)9  
Immunogenic
ity – CMI 
Response 
(PBMC) 

 

X10    X10    X 

 

X X 

Randomizatio
n 

 X            

Vaccine 
admin 

 X    X        

Immediate 
surveillance 
(30 minutes) 

 X    X 
       

Provide and 
collect diary 
and/or 
memory aid 
instructions 

 

X    X 

 

 

 

X 

 

X X 

Oral digital 
thermometer 
and 
instructions 
on AEs5 

 

X    X 

       

Collection of 
solicited 
local/ 
systemic AEs  

 

X X X X X X X X 

    

Concomitant 
medications 

 At any time during the study period 

AEs, SAEs, 
AESIs, 
pregnancy 
reports and 
laboratory-
confirmed 
reports of 
SARS-CoV-2 
infection 
(with or 
without 
symptoms)6 

 At any time during the study period 

Termination 
record 

 X 

1 Record any changes in medical history and medications and confirmation that the subject continues to meet all inclusion and no exclusion 
criteria since screening. 
2 History/symptom-directed physical examinations will not be routinely performed at any other visits, unless new complaints or concerns are 
raised by either the study subject or study staff, and if deemed to be necessary by the Investigator. 
3 Record prior to study vaccine, after the observation period and as deemed necessary. 
4 In all females of childbearing potential; at screening it will be tested in serum and at Days 0, 21, and 42 it will be tested in urine.  
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5 After vaccination, subjects will be instructed on the diary and memory aid provided for their use for recording AEs and concomitant 
medication use. 
6 AEs will be collected up to Day 42; SAEs, AEs leading to withdrawal, and AESIs will be collected through to the end of the study. 
Investigators should report SAEs, AESIs, and pregnancy reports to Sponsor within 24 hours of the Investigator learning of the event. Specific 
contacts for the collection of information regarding all of these events will occur on Day 201 and Day 386 for SAEs, AEs leading to 
withdrawal, and AESI. Also, all laboratory-confirmed reports of SARS-CoV-2 infection (with or without symptoms) will be collected through 
to the end of the study. 
7 All efforts will be done to have subjects returning on planned date for Day 21 activities. If for any reason the visit is done before or after this 
planned date, subsequent visits/procedures (Days 22, 24, 29, 42, 201, and 386 and the monthly calls) will be adjusted accordingly. 
8 Subjects should be reached once a month with no more than 45 days between phone contacts (use Day 42 date as starting reference or last 
day of contact with the clinic site or Investigator if a second vaccination did not occur). 
9 On Day 21, the immunogenicity – serology blood sample will be collected for the Nab assay and ELISA only. Anti-plant glycan IgE 
antibodies will only be measured on Days 0 (prior to vaccination), 42, 201, and 386. 
10 Blood and urine samples are to be collected prior to vaccination on the respective day. 
11 Vaccination on Day 0 can proceed prior to receiving the results of the confirmatory SARS-CoV-2 test on Day 0.  
 

2.9. Safety and Immunogenicity Endpoints and Variable Definition 

2.9.1. Safety endpoints 

The primary safety endpoints are:  

• Occurrence, intensity and relationship of immediate Adverse Events (AEs) (30 minutes 
after each vaccination administration); 

• Occurrence of solicited local and systemic adverse AEs (for seven days following each 
vaccine administration); 

• Occurrence of unsolicited AEs for 21 days following each vaccine administration;  

• Occurrences of serious adverse events (SAEs), AEs leading to withdrawal, AESIs 
(including VED), and deaths for 21 days following each vaccine administration; 

• Occurrence of abnormal clinically significant urine, haematological and biochemical 
values prior to and 3 days following each vaccination. 

 
The secondary safety endpoints are: 

• Occurrences of SAEs, AEs leading to withdrawal, AESIs (including VED), and deaths 
from 22 days after the last vaccination up to the end of the study Day 201; 

• Occurrences of SAEs, AEs leading to withdrawal, AESIs (including VED), and deaths 
from Day 202 up to the end of the study (Day 386). 
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The exploratory safety endpoints are: 

• If deemed necessary, further characterization of the safety profile of the Coronavirus-
Like Particle COVID-19 Vaccine; 

• Occurrence(s) of laboratory-confirmed (virologic or serologic methods) SARS-CoV-2 
infection (with or without symptoms) up to the end of the study.  

 
Safety variables definition are provided in Table 3. 
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Table 3: Safety Variable Definitions 

Adverse event (AE) An AE or adverse experience is defined as any untoward medical occurrence 
in a subject or clinical investigation subject who was administered a 
pharmaceutical product, with or without a causal relationship with the 
treatment. An AE can be any unfavorable and unintended sign, symptom, or 
disease temporally associated with the use of a medicinal product, whether 
or not related to a medicinal product. 
 
The intensity of all AEs will be graded as mild (1), moderate (2) severe (3), 
or potentially life threatening (4), according to the FDA Guidance for 
Industry: Toxicity Grading Scale for Healthy Adult and Adolescent 
Volunteers Enrolled in Preventive Vaccine Clinical Trials [FDA 2007] for 
the events covered in the guidance and the following definitions for all other 
events: 
 
Mild (Grade 1):  The AE is easily tolerated and does not interfere 

with usual activity;  
Moderate (Grade 2):  The AE interferes with daily activity, but the 

subject is still able to function;  
Severe (Grade 3):  The AE is incapacitating, and the subject is 

unable to work or complete usual activity;  
Potentially life-
threatening (Grade 4):  

The AE is likely to be life-threatening if not 
treated in a timely manner.  

 
All unsolicited AEs occurring within 21 days after each vaccination must be 
reported in the “Adverse Event” screen in the subject’s eCRF, irrespective of 
intensity or whether or not they are considered to be vaccination-related. 
Thereafter, from 22 days after last vaccination through to Day 386, only SAEs, 
AEs leading to withdrawal, AESIs will be monitored and reported in the eCRF. 
 
For the purpose of the analysis, only AE which began on or after the date and 
time of the first vaccination (Day 0) will be considered. 

Related event AE causal relationship with the study vaccine will be assessed by the 
Investigator (definitely not related, probably not related, possibly related, 
probably related or definitely related); see Section 13.1.9 in protocol for a 
definition of these causal relationships. 
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A related event is an event with a causal relationship with vaccination of 
“definitely related”, “probably related”, “possibly related”. Missing 
relationship will not be imputed. 
 

Serious Adverse 
Event (SAE) 

An SAE is any untoward medical occurrence (whether or not considered to 
be related to the study vaccine) that, at any dose:  

• Results in death;  

• Is life-threatening (at the time of the event);  

Note: the term “life-threatening” in the definition of an SAE refers to 
an event that put the subject at risk of death at the time of the event; 
it does not refer to an event that hypothetically might have caused 
death if it were more severe;  

• Requires inpatient hospitalization (≥ 24 hours) or prolongation of 
existing hospitalization (elective hospitalizations/procedures for pre-
existing conditions that have not worsened are excluded);  

• Results in persistent or significant disability/incapacity;  

• Is a congenital abnormality/birth defect;  

• Is another medically important event  

All SAEs (solicited or unsolicited) occurring during the study must be reported 
in the “Adverse Event” screen in the subject’s eCRF (Adverse Events page), 
irrespective of intensity or whether or not they are considered to be vaccination-
related.  
 
SAEs will be identified by selecting events with “Yes” to the question “Was 
the adverse event serious?” 
 

Solicited adverse 
event (AE)  

A solicited AE is an “expected” adverse event observed and reported under 
the conditions (nature and onset) pre-listed in the protocol and CRF.  
Solicited reactions can either be:  

• solicited injection site AE (local AE) or 
• solicited systemic AE. 
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Subjects will be monitored for solicited AE from the time of vaccination 
(Day 0) through Day 7 after each vaccine administration. If any of the 
solicited AEs persist beyond Day 7 after each vaccination (when applicable), 
these will also be recorded as unsolicited AEs. In this case, the AE start will 
be set as eight days post-vaccination. 
The intensity of the solicited AEs will be graded as: mild (1), moderate (2), 
severe (3) or potentially life threatening (4) as described in Table 5 of 
protocol. 
The presence of a solicited AE will be derived from the maximum overall 
intensity observed during the period of interest (from Day 0 to Day 7): 

• if the maximum intensity is “None”: No presence; 
• if maximum intensity is Grade 1, Grade 2, Grade 3 or 4: Presence; 
• if maximum intensity is Missing or Unknown: Missing presence. 

Solicited injection 
site AE 

A solicited injection site AE is one of the following Solicited AE:  
• Erythema (redness); 
• Swelling; 
• Pain. 

The causal relationship with the study vaccine of the solicited local AEs will 
be assessed by the Investigator (definitely not related, probably not related, 
possibly related, probably related or definitely related). 

Solicited systemic 
AE 

A solicited systemic AE is one of the following solicited AE:  
• Fever; 
• Headache; 
• Fatigue; 
• Muscle aches; 
• Joint aches; 
• Chills; 
• Feeling of general discomfort or uneasiness (malaise) 
• Swelling in the axilla; 
• Swelling in the neck; 
• Swelling in the groin; 
• Swelling in the chest wall. 
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The causal relationship with the study vaccine of the solicited systemic AEs 
will be assessed by the Investigator (definitely not related, probably not 
related, possibly related, probably related or definitely related). 

Unsolicited AE An unsolicited AE is an observed AE that does not fulfill the conditions 
prelisted in the CRF in terms of diagnosis and/or onset window post-
vaccination. For example, if headache between D0 and D7 is a solicited AE 
(ie, prelisted in the protocol and CRF), then a headache starting on D7 is a 
solicited reaction, whereas headache starting on D8 post-vaccination is an 
unsolicited AE. Unsolicited AEs will be collected on the “Adverse Event” 
CRF page (note: serious solicited events reported on the “Adverse Event” 
CRF page should not be considered as unsolicited events) 

Immediate Event Immediate events (solicited or unsolicited) are recorded to capture AEs that 
occur within the first 30 minutes after vaccination. Immediate solicited 
events will be recorded on the Diary (FA) CRF page and will be identified 
with the pre-specified timepoint “Day 0 - 30 minute Post Vaccination”. 
Immediate unsolicited events will be recorded on the Adverse event CRF 
page and will be identified using the “Did this AE start within the first 30 
minutes after vaccination?” CRF flag. 

Adverse Event of 
Special Interest 
(AESI) for the 
Coronavirus-Like 
Particle 
COVID-19 Vaccine 

 

All reported events will be monitored for the possible safety signal of 
Vaccine Enhanced Disease (VED) and for hypersensitivity reactions after 
exposure to the Coronavirus-Like Particle COVID-19 Vaccine. 

The following categories will be considered as AESI: 

• Vaccine-Enhanced Disease (VED); 
• Hypersensitivity Reactions 
 
VED will be defined programmatically for any subjects with a laboratory 
confirmed SARS-CoV-2 infection at any time during the study and with AEs 
within the following terms: 

• System Organ Classes (SOC): 
• “Immune system disorders” 

• High Level Group Term (HLGT):  
• “Lower respiratory tract disorders (excluding obstruction and 

infection)”, 
• “Cardiac disorders, signs and symptoms not elsewhere classified 

(NEC)”, 
• “Vascular disorders”, 
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•  “Heart failures”,  
• “Arteriosclerosis, stenosis, vascular insufficiency and necrosis”, 
• “Cardiac arrhythmias”, 
• “Myocardial disorders”, 
• “Vascular hemorrhagic disorders”. 

• High Level Terms (HLTs):  
• “Renal failure and impairment” 

• Preferred term (PT):  
• “Pericarditis” 
• “Coagulopathy” 
• “Deep vein thrombosis” 
• “Pulmonary embolism” 
• “Cerebrovascular accident” 
• “Peripheral ischemia” 
• “Liver injury” 
• “Guillain-Barre syndrome” 
• “Anosmia” 
• “Ageusia” 
• “Encephalitis” 
• “Chilblains” 
• “Vasculitis” 
• “Erythema multiforme”   

 
and 
requiring inpatient hospitalization (≥ 24 hours) i.e with seriousness 
criteria = “Results in initial or prolonged hospitalization”.  
 

Subjects with laboratory confirmed SARS-CoV-2 infection will be defined 
as follows:  

• Any subjects with a confirmed SARS-CoV-2 infection as recorded 
on the “Clinical Visit Assessments COVID-19”, “phone contact”, or 
“COVID-19 Assessment or Experience” CRF pages  

• Any subjects with a presence of SARS-CoV-2 antibodies identified 
after first vaccination as collected on the “Test for SARS-CoV-2 
antibodies” CRF page  

Hypersensitivity Reactions will be defined as any AEs within 
Hypersensitivity Standard MedDRA Query (SMQ). 
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AESI will be collected from vaccination on Day 0 to Day 386 and reported 
on the “Adverse Events” CRF. 
 

AESI for the 
Adjuvants 

AESI for adjuvants are potential immune-mediated diseases (pIMDs) which 
are a subset of AEs that include autoimmune diseases and other 
inflammatory and/or neurologic disorders of interest which may or may not 
have an autoimmune aetiology. Adverse events that need to be recorded and 
reported as pIMDs include those listed in Section 19.5 of protocol. 

AESI will be collected from vaccination on Day 0 to Day 386 and reported 
on the “Adverse Events” CRF. 

Identification of AESI will be done programmatically as any AE with a 
Preferred Term falling under selected SOC/standardized MedDRA 
classification provided in Appendix 5 - List of Potential Immune-Mediated 
Diseases. 

 

2.9.2. Immunogenicity endpoints  

The immunogenicity primary endpoints are: 

• Neutralizing antibody (Nab assay) as reported by Nexelis laboratory response 
induced by the vaccine against the SARS-CoV-2 virus 21 days after each 
vaccination; 

• Specific Th1 CMI response induced by the vaccine against the SARS-CoV-2 virus 
21 days after each vaccination, as measured by IFN-γ ELISpot; 

• Specific Th2 CMI response induced by the vaccine against the SARS-CoV-2 virus 
21 days after each vaccination, as measured by IL-4 ELISpot. 

 
The immunogenicity secondary endpoints are: 

• Specific antibody response induced by the vaccine against the SARS-CoV-2 virus 
21 days after each vaccination and on Day 201 and Day 386, as measured by total 
IgM and/or IgG levels; 

• Neutralizing antibody (Nab assay) response induced by the treatment groups 
against the SARS-CoV-2 virus on Day 201 and Day 386; 

• Specific Th1 CMI response induced by the vaccine against the SARS-CoV-2 virus 
on Day 201 and Day 386, as measured by IFN-γ ELISpot; 
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• Specific Th2 CMI response induced by the vaccine against the SARS-CoV-2 virus 
on Day 201 and Day 386, as measured by IL-4 ELISpot. 

 
The immunogenicity exploratory endpoints are: 

• Specific CMI response induced by the vaccine against the SARS-CoV-2 virus 21 
days after each vaccination and on Day 201 and Day 386, as measured by the 
number of CD4+ T cells expressing functional markers; 

• Specific antibody response induced by the vaccine against plant glycans 21 days 
after the second vaccination and on Day 201 and Day 386, as measured by serum 
IgE levels directed against CDD MUXF3 using bromelain glycoprotein; 

• If deemed necessary, further characterization of the immune response of the 
Coronavirus-Like Particle COVID-19 Vaccine; 



Statistical Analysis Plan 

Sponsor:  Medicago  
Protocol: CP-PRO-CoVLP-019 
Document Version No.: 3.0 Document Date: 01-OCT-2020 

 

CRS-BS-TP-000005 V 1.0 

Page 34 of 83 
Medicago/Cytel Confidential: This is a controlled document and shall not be changed, saved, copied or reproduced by any 

unauthorized person. 

3. OVERVIEW OF PLANNED ANALYSIS 
The following analysis are planned as per protocol: 

• For each dose level group, the three-day safety data after immunization of the first 10 % 
of subjects enrolled (6 subjects) in the group will be collected and reviewed by the IDMC, 
prior to permitting immunization of the next 30 % of subjects enrolled (18 subjects) in the 
dose level group and escalating to immunization of subjects at the next higher dose level 
(until reaching the highest dose level). The three-day safety data after immunization of 
these 18 subjects in the group will be collected and reviewed by the IDMC, prior to 
permitting immunization of the remaining subjects in the dose level group. The two 
planned three-day safety data reviews by the IDMC for each dose level will occur after 
each vaccination in the study. Further details are provided in a dedicated IDMC charter 
and IDMC SAP. 

• After the last subject has completed Day 21 assessments, the available unblinded safety 
and immunogenicity data will be transferred via secure platform to the authorized 
unblinded member(s) of the sponsor to utilize for the finalization of study design of the 
subsequent Phase 2 study. No data cutoff will be applied. Analyses using the selected Day 
21 data will be performed by unblinded member(s) of the sponsor and will be described 
in a separate document. The data transfer will be confidential and strictly limited to the 
authorized unblinded staff members. The list of data points to be transferred are provided 
in Appendix 1 – Day 21 data transfer. 

• Day 42 analysis will be performed after the last subject has completed Day 42 assessments. 
Data available up to Day 42 visit will be cleaned and included in the analyses. The 
unblinded results of the data analyses will be confidential and strictly limited to the 
authorized unblinded staff members. The list of outputs to be prepared for this analysis 
are provided in Appendix 2 – Day 42 analysis. 

• An interim analysis will be performed after the last subject has completed Day 201 
assessments. Data available at that time will be cleaned and included in the analyses.  The 
results of the interim analysis will be used to prepare the clinical study report (up to Day 
201) for the purpose of reporting to regulatory agencies the safety and immune response 
profile of the Coronavirus-Like Particle COVID-19 Vaccine up to six months after the 
second vaccination. The list of outputs to be prepared for the Day 201 CSR are provided 
in Appendix 3 – Day 201 analysis. 
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• Final analysis will be performed after the last subject has completed End of Study 
assessment (Day 386). For this analysis, the database will be cleaned, locked and full 
unblinding will be performed. The results from the analysis of data up to Day 386 will be 
presented in an addendum to the clinical study report. The list of outputs to be prepared 
for the final CSR are provided in Appendix 4 – Day 386 analysis. 
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4. ANALYSIS SETS 

4.1. Population Definitions 
The following analysis set will be evaluated and used for presentation and analysis of the data: 
All Analysis Set: 
The All analysis set is defined as all subjects who signed an informed consent. 
 
Safety Analysis Set (SAS) 
The safety analysis set (SAS) is defined as all subjects who received at least one injection of either 
the Coronavirus-Like Particle COVID-19 Vaccine with or without an adjuvant. 
 
Demographic and baseline characteristics performed on the SAS analysis set will be done 
according to the actual vaccination received at the first vaccination. All safety analyses will be 
performed using the SAS and according to actual vaccination received. More particularly, subjects 
will have their safety analyzed after each vaccination (D0-D21 period) according to the last 
vaccine they actually received, and after any vaccination (D0-D21 after last vaccination 
period/D0-EOS period) according to the actual vaccine received at the first dose.  
 
Actual treatment received will be derived using the medication/Box ID list provided by the IRT 
and the lot numbers collected on the eCRF. If actual treatment cannot be unequivocally confirmed, 
assigned treatment will be used.  
 
Intent-To-Treat Set (ITT)  
The intention-to-treat (ITT) set will consist of all subjects who were randomized in the study. 
Subjects who received the wrong treatment will be analyzed as randomized.  
 
Per Protocol Set  
The per protocol 
 (PP) set will consist of a subset of the ITT who completed the study and who fulfill the following 
criteria: 

• Received at least one injection of Coronavirus-Like Particle COVID-19 Vaccine,  
• Completed the study with no major deviations related to subject eligibility,  
• Ability to develop a valid immune response,  
• No use of prohibited medication,  
• No events impacting the immunogenicity sample analyses. 

 
The PP analysis set will be further defined for the following analysis timepoint: 
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• For the analysis of Day 21 timepoint, this should include the subjects who received the 
first vaccine dose and had Day 0 and Day 21 immunogenicity sample collections.  

• For the analysis of Day 42 timepoint, this should include the subjects who received both 
vaccine doses and had Day 0 and Day 42 immunogenicity sample collections.  

• For the analysis of Day 201 timepoint, this should include the subjects who received both 
vaccine doses and had Day 0 and Day 201 immunogenicity sample collections.  

• For the analysis of Day 386 timepoint, this should include the subjects who received both 
vaccine doses and had Day 0 and Day 386 immunogenicity sample collections.  

 
Note: Subjects who had blood samples for immunogenicity taken outside of the time window for 
blood sample collection are to be excluded from the PP set for the specific visit.  
Subjects will be analyzed as treated. Subjects who receive a treatment at the second vaccination 
that is not the same treatment received at the first vaccination will not be included in the PP set at 
Day 42, Day 201 and Day 386; the subjects will still be included in the Day 21 analysis and 
analyzed as treated.  

The analyses of all immunogenicity endpoints will be performed using the PP set, as the primary 
analysis set, and the ITT, as a secondary analysis set. 

4.2. Protocol Deviations 
A protocol deviation is any change, divergence, or departure from the study design or procedures 
of a study protocol. Prematurely terminating study participation for reasons such as withdrawal 
of consent or occurrence of adverse events (including death) is not considered as a protocol 
deviation. The missing assessments that should have otherwise been collected for that subject 
later in the study are also not considered as a protocol deviation. 

Protocol deviations will be identified and documented during the conduct of the study and 
classified as major versus minor protocol deviations. At the discretion of the sponsor, major 
protocol deviations as determined by a review of the data prior to database lock and unblinding 
of the study results may result in the removal of a subject’s data from the PP analysis set. 

The sponsor, or designee, will be responsible for producing the final protocol violation file 
(formatted as a Microsoft Excel file), in collaboration with the data monitoring group as 
applicable; this file will include a description of the protocol violation, the classification (major 
versus minor) and will clearly identify whether or not a deviations warrants exclusion from the 
PP Analysis set. This file will be finalized prior to hard database lock. All deviations will be 
included in the clinical study reports. 
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5. STATISTICAL METHODS 

5.1. Responsibilities 
Cytel will perform the statistical analyses and is responsible for the production and quality control 
of all tables, listings and figures (TLFs). Medicago will perform review of all tables, figures and 
listings before the finalization. 

5.2. General Statistical Methods and Data Handling 

5.2.1. General Methods 

All outputs will be incorporated into Word files, sorted and labelled according to the International 
Conference on Harmonisation (ICH) recommendations, and formatted to the appropriate page 
size(s). 
 
The following labels will be used for the dose level: 

• CoVLP 3.75µg 
• CoVLP 7.5µg 
• CoVLP 15µg 

 
The following labels will be used for the adjuvant type: 

• Unadjuvanted 
• Adjuvanted with CpG 1018 
• Adjuvanted with AS03 

 
The following labels will be used for the treatment 

• CoVLP 3.75µg unadjuvanted 

• CoVLP 3.75µg adjuvanted with CpG 1018 
• CoVLP 3.75µg adjuvanted with AS03 
• CoVLP 7.5µg unadjuvanted 

• CoVLP 7.5µg adjuvanted with CpG 1018 
• CoVLP 7.5µg adjuvanted with AS03 
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• CoVLP 15µg unadjuvanted 

• CoVLP 15µg adjuvanted with CpG 1018 
• CoVLP 15µg adjuvanted with AS03 

 

5.2.1.1. General Methods for listings 

All subject data, including those derived, will be presented in individual subject data listings. All 
listings will be sorted by dose level, treatment group, subject number and scheduled visit when 
applicable. 

All individual data (except for derived) will be listed as collected. Unscheduled measurements 
will be included in listings. 

5.2.1.2. General Methods for Tables 

Tabulations will be produced for appropriate demographic and baseline characteristics, safety and 
immunogenicity parameters. All data will be analyzed by dose level and treatment group, and 
scheduled timepoints as appropriate. Unscheduled visit will only be included in listings and hence 
will not be used for statistical analysis or summary tables. Information will be reported by 
treatment group and overall within each dose level as well as overall treatments, regardless of 
dose level, unless otherwise indicated. 

Presentation for continuous variables: 
Continuous variables will be summarized using descriptive statistics, including number of 
subjects (n), number of subjects with missing values, mean (or geometric mean as applicable), 
median, standard deviation (SD), minimum (Min) and maximum (Max). 

Presentation for categorical variables: 
For categorical variables, summaries will include counts of subjects and percentages within each 
category (with a category for missing data) of the parameter. Unless otherwise stated the 
calculation of proportions will be based on the number of subjects of the analysis set of interest. 
Therefore, counts of missing observations will be included in the denominator and a category.  
“Missing” will be presented. In case the analysis refers to certain visits, percentages will be based 
on the number of subjects still present in the study at that visit, unless otherwise specified. 

Precision: 
For non-derived data, the following will be applied:  
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• Mean, Median: One more decimal place than the data in SDTM; 

• Minimum, Maximum: Same precision as available in the SDTM; 

• SD: Two more decimal place than the data in SDTM; 

• Geometric mean titer (GMT): One more decimal place than the data in SDTM; 

• Geometric mean fold rise (GMFR) including LL and UL of 95% CI: one more 
decimal place than the data in SDTM. 

Statistics on derived data will be rounded to reasonable digits whereas maximal digits would be 
available in ADaM datasets. 

Percentages will be rounded to one decimal place. 

Statistical testing: 
Formal statistical hypothesis testing will be performed on the primary, secondary and exploratory 
immunogenicity endpoints. All p-values provided will be exploratory in nature. Unless otherwise 
stated, all statistical testing will be two-sided and will be performed using a significance (alpha) 
level of 0.05. Summary statistics will be presented, as well as two-sided 95% confidence intervals 
on selected parameters, as described in the sections below. 

5.2.2. Computing Environment 

All descriptive statistical analyses will be performed using SAS statistical software (Version 9.4 
or higher), unless otherwise noted.  Medical history and adverse events will be coding using 
Medical Dictionary for Regulatory Activities (MedDRA) version 23.0 or higher.  The Prior and 
Concomitant Medications will be coded in the using World Health Organization (WHO) B3 WHO 
Drug Global – Mar 2020 or higher. 

5.2.3. Methods of Pooling Data 

Not applicable to the present study. 

5.2.4. Adjustments for Covariates 

Geometric Mean Fold Rise (GMFR) will be derived using Analysis of Covariance (ANCOVA), 
with treatment group as main effect and baseline titer as covariate. 

5.2.5. Multiple Comparisons/Multiplicity 

Multiplicity is not of concern for this study with a descriptive interpretation. 
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5.2.6. Subpopulations 

Some safety analysis (refer to section 5.6.2 Adverse Events by subgroups) will be repeated on 
the following subgroups: 

• Sex: Male, Female; 

• Race: White; Black or African American; Asian. 

5.2.7. Withdrawals, Dropouts, Loss to Follow-up 

Subjects who withdrew early from the study will not be replaced. If a subject is randomized in 
error (i.e. does not meet eligibility criteria) and has not been vaccinated, this subject will be 
included in analyses based on the Intent-to-Treat analysis set. Additional subjects could be 
randomized to ensure required number of treated subjects. 

5.2.8. Missing, Unused, and Spurious Data 

In general, there will be no substitutions made to accommodate missing data points.  All data 
recorded on the CRF will be included in data listings that will accompany the clinical study 
report. 

For a given subject and a given efficacy/immunogenicity measurement, missing measurements 
will not be replaced.  

Missing or partial AE date:  

No imputation of AE partial/missing start/end dates or times will be performed. In case of missing 
or incomplete AE onset date/time, the AE will be included in the analysis unless the incomplete 
AE onset date/time information unequivocally indicates that the AE started prior to Day 0 (refer 
to section 5.6.1 Adverse Events for further details). 

Missing or partial concomitant medication start date:  
• If only DAY is missing, use the first day of the month.  
• If DAY and Month are both missing, use the first day of the year.  

 
Missing or partial concomitant medication stop date:  

• If only DAY is missing, use the last day of the month.  
• If DAY and Month are both missing, use the last day of the year.  
• If DAY, Month and year are all missing, assign ‘continuing’ status to stop date.  
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5.2.9. Visit Windows 

The collected data will be summarized by scheduled visits based on the scheduled events indicated 
in Table 2. The visits indicated on the electronic Case Report Form (eCRF) will be used as the 
analysis visits. 

5.2.10. Definition 

Baseline definition: 
If not otherwise specified, baseline will refer to the last non-missing measurement recorded before 
the date and time of the first vaccination. If no baseline evaluation exists, then baseline value will 
be treated as missing. Test for SARS CoV-2, height, weight and Body Mass Index (BMI) and 
immunogenicity assessments performed on the day of the first vaccination (Day 0) will be 
considered as baseline. For laboratory parameters and vital signs, the following will be 
considered: 

• Baseline for first vaccination: last non-missing measurement recorded before the 
date and time of the first vaccination 

• Baseline for second vaccination (only applicable if second vaccination occurred): 
last non-missing measurement recorded before the date and time of the second 
vaccination  

Post baseline definition: 
Post baseline measurements will refer to any measurements recorded after date and time of the 
first vaccination. 
For laboratory parameters and vital signs, the following will be considered:  

• Post baseline assessment for first vaccination: any measurements recorded after 
date and time of the first vaccination and before date and time of vaccination 2 (if 
available) 

• Post baseline assessment for second vaccination (only applicable if second 
vaccination occurred): any measurements recorded after date and time of the 
second vaccination. 

Study Day 0 and Day 21: 
• Study Day 0 (Day 0) will correspond to the day of the first vaccination; 
• Study Day 21 (Day 21) will correspond to the expected day of the second 

vaccination.  
Onset day: 
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The onset day of an event according to first vaccination date will be computed as the onset date 
of the event – date of the first vaccination. 
The onset day of an event according to second vaccination date will be computed as the onset date 
of the event – date of the second vaccination. 
Example:  

First 
vaccination date 

Second 
vaccination date 

Event onset 
date 

Onset Day 
according to first 

vaccination 

Onset Day 
according to second 

vaccination 

01JUL2020 22JUL2020 25JUL2020 24 3 

5.2.11. Computation of Derived data 

Age at time of consent 
Age at time of consent (in years) will be defined as (date of informed consent – date of birth +1) 
/ 365.25.   

Body mass Index (BMI) 
BMI (kg/m2) is calculated using the following formula: Weight (kg) / Height2 (m2). 

BMI at baseline will be calculated using the baseline weight and height.  

Temperature - Fahrenheit to Celsius conversion 
Temperature (T) recorded in degree Fahrenheit (°F) will be converted in degree Celsius (°C) 
using the following formula: T(°C) = (T(°F) – 32)*0.5556.  

Change from baseline 
Change from baseline will be defined as post baseline value – baseline value. 

 

5.2.12. Handling of reported values with “<” sign or values reported as Below Limit of 

Quantification (BLQ) 

Laboratory parameters values collected under the form “<y” will be imputed as y/2 for the 
analysis. Laboratory values collected under the form “>y” will be imputed as y for the analysis. 
The original results (“<y”, “>y”) will still be displayed in the listing.  
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Nab titers reported below the lower limit of quantitation (BLQ, <10) will be attributed a value of 
5.  

IgG and/or IgM (ELISA) titers reported below the lower limit of quantitation (BLQ, <100) will 
be attributed a value of 50 by the laboratory. No imputation will be done at the programming 
level.  

5.3. Subject Disposition 
All subjects who provide informed consent will be accounted for in this study. Subject disposition 
will be summarized by treatment group and overall within each dose level as well as overall 
treatments, regardless of dose level. Subject disposition information will be summarized as 
follows:  

• The number of screened subjects i.e. who signed an Informed consent; 
• The number of subject screen failures; 
• The number of randomized subjects (according to assigned treatment); 
• The frequencies and percentages of subjects who are vaccinated in each analysis set, the 

number of subjects who study completed through Day 21, Day 42, Day 201, the number 
of subjects who completed the study and the number of subjects who withdraw study early 
along with primary reasons for withdrawal. The number of subjects vaccinated will be 
used as the denominator for the percentage calculation. Information will be reported 
according to actual treatment received at first dose. 

Of note a subject will be considered as having completed through Day 21, Day 42, Day 201 and 
Day 386 if he/she had the corresponding visit (i.e. visit date none missing).  
Subject disposition information will be listed. It will include analysis set flag, 
completion/discontinuation status and for those subjects who for those who discontinued early, 
the specific reason(s) for discontinuation. A listing restricted to subjects who withdraw along with 
reason for discontinuation will be provided. Screen failures will also be listed along with reason 
for not being randomized. 

5.4. Demographic and Baseline Characteristics 
Demographic and Baseline Characteristics will be summarized by treatment group and overall 
within each dose level as well as overall treatments, regardless of dose level.  

5.4.1. Demographics 

Demographic data and SARS-CoV-2 immunization status at baseline will be presented in listings 
and summarized on the SAS, ITT (only if ITT analysis set is not identical to the SAS analysis 
set), and PP analysis sets.   
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Continuous baseline variables including age (in years) at time of informed consent, weight (in 
kg), height (in cm), and BMI (in kg/m2) will be summarized by means of descriptive statistics. 
Count and percentage of subjects will be presented for gender at birth, race, ethnicity, and results 
of test for SARS-CoV-2 at baseline (Absence of SARS-CoV-2 antibodies, Presence of SARS-
CoV-2 Antibodies). 

Serology tests for HIV, Hepatitis B, and Hepatitis C performed at screening will be listed. 

5.4.2. Protocol Deviations 

The major protocol deviations will be summarized as follows on the SAS population: 
• Number and proportion of subjects with at least one major protocol deviation;  
• Number and proportion of subjects with at least one major protocol deviation by 

category of major protocol deviations. 
A listing presenting the analysis sets inclusion status (yes, no) will be presented on the All analysis 
set. For the PP analysis set, the reason for exclusion will be provided. 
A listing will include the all protocol deviations identified based on protocol deviation logs (see 
section 4.2 for further details) on randomized patients and presented along with the date the 
deviation occurred, and deviation category.  

5.4.3. Medical History 

Medical history data will be tabulated for the SAS. 

The frequencies and percentages of subjects with medical history findings will be presented by 
MedDRA system organ class (SOC) and Preferred Term (PT). The SOC will be order according 
to the internationally agreed order (please refer to Appendix 6 - Ordering of System Organ Class. 
Within SOC, PTs will be ordered alphabetically.  

The details of medical history findings will be listed. 

5.4.4. Prior and Concomitant Medications 

As per protocol, concomitant medications must be reported (reason for use, dates of 
administration, dosage, and route) if the use meets the following conditions: 

• Within 30 days preceding vaccination: any treatments and/or medications specifically 
contraindicated (e.g. vaccines, any immunoglobulins or other blood products, or any 
immune modifying drugs, etc.); 
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• From randomization to Day 42, inclusive: any medication (including, but not limited to, 
over-the-counter medicines such as aspirin or antacids), vitamins, and mineral supplements; 

• From Day 43 to the end of the study, inclusive: any concomitant medication(s) administered 
to treat an AESI, SAE, or AE leading to withdrawal; any concomitant medication used to 
treat an AE that occurred before Day 42 and that is still being used afterwards (i.e. on-going 
use); 

• Any concomitant medication used to treat conditions reported as medical history; 
• Any investigational medication or vaccine; any vaccine not foreseen in the study protocol. 

Medications used in this study will be coded by using the World Health Organization Drug 
Dictionary Enhanced (WHO DDE). 
Prior medications are medications used only before the first study vaccination (medication end 
date < first study vaccination date). 
Concomitant medications are defined as those medications with a start date on or after first 
vaccination or the medications started before the first vaccination and continued on or after the 
first vaccination.  
Prior and concomitant medications will be summarized on the SAS. Information will be tabulated 
descriptively (number and percent of subjects) by Anatomical Therapeutic Chemical (ATC) class 
(ATC Level 1) and preferred term (PT) (or ATC Level 3).  ATC classes and PTs will be sorted 
by alphabetical order.  
Prior and concomitant medications will be listed with ATC classification and preferred term (or 
ATC Level 3). Concomitant medications will be flagged.  

5.5. Exposure Analysis  
Exposure analyses will be conducted using the SAS, according to actual treatment received at 
first dose. Information will be summarized by treatment group and overall within each dose 
level as well as overall treatments, regardless of dose level. 

 
The following information will be tabulated by dose level and treatment as well as overall:  

• Number of subjects receiving first vaccination;  
• Number of subjects receiving second vaccination: Yes, No and if No, reason. 

 
The reason for not receiving the second dose will be collected on “Contraindications for 
Subsequent Vaccination” CRF form. Information collected on the exposure CRF page will be 
listed. 
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5.6. Safety Analyses 
Safety analyses will be conducted using the SAS and presented by treatment group and overall 
within each dose level as well as overall treatments, regardless of dose level. No formal 
hypothesis-testing analysis of adverse events incidence rates will be performed.   

5.6.1. Adverse Events 

Adverse event definitions are provided on Table 3. All analyses described in this section will be 
based on AE with an onset date on or after the date and time of the first vaccination (Day 0) if not 
otherwise specified. In case of missing or incomplete AE onset date/time, the AE will be included 
in the analysis unless the incomplete AE onset date/time information unequivocally indicates that 
the AE started prior to Day 0, e.g. if a subject is vaccinated on the 15JUL2020 and the AE onset 
date is XXJUN2020, then the AE will not be included in the analysis. If the AE onset date is 
JUL2020, then the AE will be included in the analysis. 

Adverse events analyses will be presented for the following reporting period, as applicable:  
• Day 0-21 period after vaccination 1: Any AEs meeting the following criteria will be 

allocated to the first vaccination (vaccination 1) and included in the Day 0-21 analysis for 
first vaccination: 

o Any AEs with: 
 onset date/time < date and time of second vaccine administration, if 

second vaccination is done, 
 else if vaccination 2 not performed, any AEs with onset date ≤ date of 

vaccination 1+ 21  
• Day 0-21 period after vaccination 2: Any AEs meeting the following criteria will be 

allocated to second vaccination (vaccination 2) and included in the Day 0-21 analysis for 
second vaccination: 

o Any AEs with onset date/time ≥ Date/time of vaccination 2 and with onset date 
≤ date of vaccination 2 + 21. 

• Day 0-21 period after last vaccination: Any AEs meeting the following criteria will be 
included in the Day 0-21 period after last vaccination:  

o Any AEs with onset date ≤ date of last vaccination + 21 i.e.: 
 Any AEs with onset date ≤ date of vaccination 2 + 21, if vaccination 2 is 

performed 
 Any AEs with onset date ≤ date of vaccination 1 + 21, if vaccination 2 is 

not performed 
• Day 0 to Day 201: Any AEs with onset date ≤ Day 201 visit date (or vaccination 1 + 201 

if Day 201 visit not performed).  
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• Day 0 to End of Study (EOS): Any AEs recorded in the database  
• Day 22 after last vaccination to Day 201: Any AEs recorded in the database at time of 

analysis and meeting the following criteria will be included in the Day 22 after last 
vaccination – Day 201 analysis:  

o Any AEs with date of last vaccination + 21 < onset date ≤ Day 201 visit date (or 
date of vaccination 1 + 201 if Day 201 visit is missing) i.e.:   
 Any AEs with date of vaccination 2 + 21 < onset date ≤ Day 201 visit 

date (or date of vaccination 1 + 201 if Day 201 visit is missing), if 
vaccination 2 is performed 

 Any AEs with date of vaccination 1 + 21 < onset date ≤ Day 201 visit 
date (or date of vaccination 1 + 201 if Day 201 visit is missing), if 
vaccination 2 is not performed 
 

• Day 201 to EOS: Any AEs recorded in the database at time of analysis with onset date > 
Day 201 visit date (or date of vaccination 1 + 201 if Day 201 visit is missing) 

 
Note: If an AE allocation to a reporting cannot be unequivocally ascertained due to partial/missing 
date, the AE will be allocated to all relevant period by. E.g. if a subject is vaccinated on the 
01AUG2020 and then on the 23AUG2020 and has an AE with onset date on XXAUG2020, the 
AE will be allocated to Day 0-21 period after vaccination 1 and Day 0-21 period after vaccination 
2. 

Unless otherwise stated, AEs will be displayed in terms of frequency tables (number of subjects 
and percentage) by MedDRA SOC and PT. The SOC will be order according to the internationally 
agreed order (please refer to Appendix 6 - Ordering of System Organ Class) and within SOC, 
PTs will be ordered alphabetically.  

Where the same reaction or same adverse event, based on preferred terminology, is reported 
multiple times for the same subject in a treatment period, the subject will only be counted once in 
the preferred terminology level in summary frequency tables. It will be assigned the highest 
observed severity and the strongest relationship to vaccination among those events for the tables 
in which those characteristics are summarised.  

The maximum event severity will be considered to be the greatest severity associated with each 
event according to the following order: mild < moderate < severe < potentially life-threatening. 
Causality will be presented as “Unrelated” (definitely not related and probably not related) and 
“Related” (possibly related, probably related and definitely related). Missing causality will not be 
imputed. For analysis reporting information by relationship, if a subject experiences both related 
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and unrelated events in the reporting period of interest, the subject will be reported only once 
under “Related” category. 

Overall Summary:  

Summary tables presenting an overall summary of solicited and unsolicited AEs will be provided. 
The following information will be provided: 
Overall summary of safety for each Day 0-21 vaccination period: 

• Any Immediate AEs (occurring within 30 minutes after vaccination); 

o Immediate solicited AE; 

 Solicited injection site AE 

 Solicited systemic AE 

o Immediate unsolicited AE; 

• Any solicited AE:  

o Solicited injection site AE;  

o Solicited systemic AE;  

o Severe and potentially life-threatening solicited reactions;  

o Severe and potentially life-threatening related solicited reactions;  

• Unsolicited AEs; 

• Severe and potentially life-threatening unsolicited AEs; 

• Related unsolicited AEs; 

• Severe and potentially life-threatening related unsolicited AEs; 

• Serious AEs;  

• Related Serious AEs;  

• AEs leading to study withdrawal; 

• AEs leading to death  

• AESI: Overall, VED, Hypersensitivity, potential immune-mediated diseases 
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Overall summary of safety for “Day 22 after last vaccination to Day 201” (for Day 201 analysis) 
and “Day 201 to EOS” (for Day 386 analysis): 

• Serious AEs; 

• Related Serious AEs  

• AEs leading to study withdrawal  

• AESI: Overall, VED, Hypersensitivity, potential immune-mediated diseases 

• AEs leading to death  

Summary by type of events for each Day 0-21 vaccination period: 
Summary tables presenting the number and proportion of subjects with at least one of the 
following events will be provided for Day 0-21 vaccination period (vaccination 1 and vaccination 
2): 

Immediate events:  

• Immediate AEs (occurring within 30 minutes after vaccination): overall and by type of 
events  

• Immediate AEs (occurring within 30 minutes after vaccination) by Maximum Intensity: 
overall and by type of events  

• Related Immediate AEs (occurring within 30 minutes after vaccination) by Maximum 
Intensity: overall and by type of events  

Solicited events: 

• Solicited AEs (Day 0 to Day 7): overall and by type of solicited events  

• Solicited AEs (Day 0 to Day 7): by Maximum Intensity: overall and by type of solicited 
events  

• Related Solicited AEs (Day 0 to Day 7): by Maximum Intensity: overall and by type of 
solicited events  

Unsolicited events: 

• Unsolicited AEs (Day 0 to Day 21) by SOC and PT 

• Unsolicited AEs (Day 0 to Day 21) by SOC and PT and by Maximum Intensity 
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• Related Unsolicited AEs (Day 0 to Day 21) by SOC and PT and by Maximum Intensity 

Other events: 

• Serious AEs (Day 0 to Day 21) by SOC and PT 

• Related Serious AEs (Day 0 to Day 21) by SOC and PT 

• AEs leading to study withdrawal (Day 0 to Day 21) by SOC and PT 

• AESI (Day 0 to Day 21) by SOC and PT: VED, Hypersensitivity, potential immune-
mediated diseases 

• Related AESI (Day 0 to Day 21) by SOC and PT: VED, Hypersensitivity, potential 
immune-mediated diseases 

Summary by type of events for the “Day 22 after last vaccination to Day 201” (for Day 201   
analysis) and “Day 201 to EOS” (for Day 386 analysis): 

Summary tables presenting the number and proportion of subjects with at least one of the 
following events after any vaccination will be provided: 

• Serious AEs by SOC and PT  

• Related Serious AEs by SOC and PT  

• AEs leading to study withdrawal by SOC and PT   

• AESI by SOC and PT: VED, Hypersensitivity, potential immune-mediated diseases 

• Related AESI by SOC and PT: VED, Hypersensitivity, potential immune-mediated 
diseases 

Summary by type of events for the D0 to Day 201/EOS (for Day 201 and Day 386 analyses): 
Summary tables presenting the number and proportion of subjects with at least one of the 
following events after any vaccination will be provided: 

• Serious AEs by SOC and PT 

• AESI by SOC and PT: VED, Hypersensitivity, potential immune-mediated diseases 

5.6.2. Adverse Events by subgroups 

The following tables presenting information will be repeated by sex and race: 

• Immediate AEs after each vaccination: overall and by type of type events; 
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• Solicited AEs (Day 0 to Day 7) after each vaccination: overall and by type of solicited 
events; 

• Unsolicited AEs (Day 0 to Day 21) after each vaccination by SOC and PT; 

• AESI (Day 0 to Day 21 after last vaccination) by SOC and PT: VED, Hypersensitivity, 
potential immune-mediated diseases; 

• Serious AEs (Day 0 to Day 21 after last vaccination) by SOC and PT 

• AEs leading to study withdrawal (Day 0 to Day 21 after last vaccination) by SOC and 
PT; 

• AESI (Day 0 to Day 201/EOS) by SOC and PT: VED, Hypersensitivity, potential 
immune-mediated diseases; (for final D201 analysis) 

• Serious AEs (Day 0 to Day 201EOS) by SOC and PT (for final D201 analysis): 

• AEs leading to study withdrawal (Day 0 to Day 201/EOS) by SOC and PT (for final 
D201 analysis); 

Individual subject listings will be provided for the categories below:  
• Solicited injection site and systemic reactions Day 0 to Day 7; 
• Unsolicited AEs; 
• Serious AEs; 
• AEs leading to study withdrawal; 

• AEs leading to death; 

• AESIs. 

5.6.3. Laboratory Data 

Laboratory (biochemical, haematological, and urine) measurements will be performed at a central 
laboratory and will be evaluated as part of screening procedures (prior to eligibility assessment 
on Day 0), at Day 3, Day 21, Day 24. The list of parameters to be measured are provided in Table 
4. Clinical laboratory values will be expressed using conventional <SI> units for the analysis.  

Table 4 - Clinical Laboratory Tests and SI units 
Biochemistry (serum) (SI unit): 
Sodium (mmol/L) Alkaline phosphate (ALK) (U/L) 
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Potassium (mmol/L)  Alaninetransferase (ALT) (U/L) 
Urea (mmol/L) Aspartatetransferase (AST) (U/L) 
Creatinine (umol/L) Gamma glutamyltransferase (GGT) (U/L) 
Glucose (mmol/L) Cholesterol (total, HDL, LDL) (mmol/L) 
Total Bilirubin (umol/L) Calcium (mmol/L) 
Albumin (g/L) Triglyceride (mmol/L) 
Total protein (g/L) Phosphorus (mmol/L) 
Chloride (mmol/L)  
 
Haematology (SI Unit) 
Haemoglobin (g/L) Mean cell haemoglobin (MCH) (fmol/cell or 

pg/cell) 
Hematocrit (packed cell volume 
[PVC]) (%) 

Mean cell concentration (MCHC) (g/L) 

Red blood cells (x 1012/L) Mean cell volume (MCV) (g/L) 
platelets (x109/L) Lymphocytes (x109/L) 
Mean platelet volume (MPV) (fL) Monocytes (x109/L) 
White cell count (total, WBC) (x109/L) Eosinophils (x109/L)  
Neutrophils (x109/L) Basophils (x109/L) 
 
Urinalysis (SI unit): 
Macroscopic examination (color, 
aspect)  

Glucose (mmol/L) 

pH  Protein (mg/dL) 
Specific gravity  Blood  

 
The actual value and change from baseline will be summarized using descriptive statistics for 
each hematology and clinical chemistry laboratory parameter, at each scheduled timepoint (Day 
3, Day 21, and Day 24).  For Day 3 and Day 21, change from baseline will be computed using 
Day 0 measurements. For Day 24, change from baseline will be computed using Day 21 
measurements. 

As part of the primary objectives of the study, subjects with normal and abnormal urine, 
haematological, and biochemical values will be summarized: for each parameters (hematology, 
clinical chemistry, urinalysis), the number and proportions of subjects with clinically significant 
abnormal results (as reported by the investigator) will be provided overall and by scheduled visit. 
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Shift tables for all laboratory tests based on laboratory normal range will be presented: changes 
from baseline (Day 0 and Day 21) will be presented in pre- versus post-vaccination cross 
tabulations (with results categorized as below normal range, within normal range, above normal 
range) for each post-baseline (i.e post Day 0 and Day 21) scheduled visit. 

All laboratory data will be provided in data listings. A subset listing will be presented for all 
abnormal (i.e. outside of normal range) laboratory values. 

5.6.4. Vital Signs 

Vital signs measurements will be performed as part of screening procedures (prior to eligibility 
assessment on Day 0), after the post-vaccination 30-minute surveillance period on Day 0, at Day 
3, Day 21 (prior and after the post-vaccination 30-minute surveillance period), Day 24, Day 42, 
Day 201 and Day 386. 

The following parameters will be measured at each visit:  
• Systolic Blood Pressure (SBP) (mmHg); 
• Diastolic Blood Pressure (DBP) (mmHg); 
• Respiratory Rate (RR) (breaths/min); 
• Heart Rate (HR) (beats/min); 
• Oral Temperature (OT) (°C). 

Vital signs data (actual values and change from baseline) will be summarized using for each 
scheduled visit using standard summary statistics.   

For Day 0 post vaccination, Day 3 and Day 21 (prior vaccination), change from baseline will be 
computed using Day 0 measurements. For Day 21 (post vaccination), Day 24, Day 42, Day 201 
and Day 386, change from baseline will be computed using Day 21 measurements. 

An individual listing will be provided for vital signs measurements by subject. 

5.6.5. Physical Examinations 

A history- or symptom-directed physical examination will be performed by the Investigator as 
part of screening procedures.  An individual listing will be provided for Physical Examination 
results by subject. 

5.6.6. Electrocardiogram 

Electrocardiograms are not planned for this study. 
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5.6.7. COVID-19 Assessment or Experience 

Information related to experience of any COVID-19-like symptoms will be collected at the 
following visits Day 1 (phone call), Day 3, Day 8 (phone call), Day 21, Day 22 (phone call), Day 
24, Day 29 (phone call), Day 42, monthly thereafter until Day 201 and Day 386 visits. All 
laboratory-confirmed reports of SARS-CoV-2 infection (with or without symptoms) will be 
monitored and reported in the subject’s eCRF for the entire duration the study. Symptomatic cases 
(i.e. COVID-19) will be reported on the “Adverse Event” screen of the subject’s eCRF. A listing 
presenting the outcome of SARS-CoV-2 test (absence of SARS-CoV-2 antibodies, Presence of 
SARS-CoV-2 antibodies) over time will be provided. In addition, for subjects who have been 
tested positive to SARS-CoV-2 infection, a listing presenting the type of test use will be provided  

5.6.8. Exploratory Safety Analysis 

Additional exploratory analyses may be performed to further characterize the safety profile of the 
CoVLP-19 Vaccine. Those analyses will be described in a dedicated document and may not be 
included in the CSR.   

5.7. Immunogenicity Analysis 
Immunogenicity will be evaluated by the humoral immune response (Nab assay and IgG and/or 
IgM ELISA) and the CMI response induced in subjects on Days 0, 21, 42, and 201 as well as the 
IgE antibody response directed against plant glycans on Days 0, 42, 201 and 386. 

The analyses of all immunogenicity endpoints will be performed using the PP set, as the primary 
analysis set, and the ITT set, as a secondary analysis population. Of note, PP analysis set at Day 
21, Day 42, Day 201 and Day 386 can be different (see definition in section 4.1). 

Regarding pairwise treatment comparisons at each timepoint and for each parameter, the p-values 
associated with the following comparisons and be reported in the corresponding tables: 

• All possible pairwise comparison within each dose level (3*3 p-values) 

• Comparison of the unadjuvanted CoVLP treatments between the 3 dose levels (3 p-values) 

• Comparison of the CoVLP adjuvanted with CpG 1018 treatments between the 3 dose 
levels (3 p-values) 

• Comparison of the CoVLP adjuvanted with AS03 treatments between the 3 dose levels (3 
p-values) 
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5.7.1. Analysis of Primary Endpoints 

The primary immunogenicity endpoints are defined in Section 2.9.2  
Nab assay analyses: 
The following analyses for the Nab assay will be performed on the PP set by treatment group: 

• Nab Titer at Day 0, Day 21 and Day 42:  

o Summary statistics including median, minimum and maximum  
o Geometric Mean Titer (GMT) and corresponding two-sided 95% Confidence 

Interval (CI); 

• Seroconversion (SC) rate at Day 21, and Day 42 along with corresponding two-sided 95% 
exact (Clopper-Pearson method): SC rate on Day 21 and Day 42 is defined as the 
proportion of subjects achieving SC in the analysis set i.e. subjects with: 

• For subjects with detectable Nab titer at Day 0 (i.e. baseline Nab titer ≥10): a ≥ 4-fold 
increase in Nab titers between Day 0 and Day 21 and Day 42, respectively  

• For subjects with undetectable Nab titer at Day 0 (i.e. baseline Nab titer < 10): Nab 
titer of ≥ 40 on Day 21 and Day 42, respectively. 

Note: For the analysis on ITT the percentages will be calculated based on available data. 
• Nab titer Fold Rise (Day 21/Day 0, Day 42/Day 0) defined as the ratio of Day 21 (or Day 

42) versus Day 0 titer:  
o Summary statistics including median, minimum and maximum; 
o Geometric Mean Fold Rise (GMFR) and corresponding 95% CI. 

The GMT will be calculated and compared between treatment groups using an analysis of 
variance (ANOVA) on the log-transformed titers (LOG10 function in SAS) with actual dose level 
(3.75ug, 7.5ug, 15ug) and actual adjuvant type (no adjuvant, CpG 1018, AS03) as main effect as 
well as  dose level by adjuvant type interaction. At each timepoint, the GMT (and corresponding 
95% CI) of each treatment will be obtained by exponential back-transformation (anti-log with 
power 10) of the least square mean (and corresponding 95% CI). All possible treatment pairwise 
comparisons will be performed using Tukey’s adjustment method. Only p-values associated with 
treatment pairwise comparison of interest (as presented in section 5.7) will be displayed in the 
outputs.  

SAS code sample (SAS code will be fully validated at the analysis stage): 
PROC MIXED data=tab(where=(avisitn = Day <0,21,42,201,386>)); ** to be repeated for each relevant timepoints 
CLASS DL Adj; 
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MODEL var = DL Adj DL*Adj; where var=LOG10(aval) 
LSMEANS DL*AdJ / DIFF=ALL CL ALPHA=0.05 ADJUST=tukey; 
RUN; 

Note: for analysis on ITT, subjects will be analyzed as randomized, the planned dose level and 
adjuvant type) will be used for the ITT analysis. 
The GMFR at Day 21 will be calculated using an ANCOVA on the difference between Day 21 
and Day 0 of the log transformed titer values, with actual dose level and adjuvant type as main 
effect, dose level by adjuvant type interaction and log-transformed baseline titer as covariate. The 
GMFR (and corresponding 95% CI) will be obtained for each treatment by exponential back-
transformation (anti-log with power 10) of the least square means (and corresponding 95% CI). 

Similar approach will be used for the computation of the GMFR at Day 42. 

All possible treatment pairwise comparisons will be performed using Tukey’s adjustment method. 
Only p-values associated with treatment pairwise comparison of interest (as presented in section 
5.7) will be displayed in the outputs.  

SAS code sample for GMFR at Day 21 (SAS code will be fully validated at the analysis stage): 
PROC MIXED data=tab; 
CLASS DL Adj; 
MODEL diff = DL Adj DL*Adj base; where diff=LOG10(Day21) – LOG10(Day0); base=LOG10(Day0) 
LSMEANS DL*Adj/ DIFF=ALL CL ALPHA=0.05 ADJUST=tukey; 
RUN; 
Fisher’s exact test will be used to compare SC rate between the treatment groups. An overall p-
value of treatment effect will be provided at each timepoint. Pairwise comparisons will be 
performed without any adjustment method. 

Sample SAS code (SAS code will be fully validated at the analysis stage): 
** SC rate (and 95% CI) at specific visit by treatment group; 
PROC FREQ data=tab(where=(avisitn = Day <21,42,201,386); 
BY trtan; 
TABLE SC / binomial;  
EXACT binomial; 
RUN; 
 
** Treatment comparison (overall); 
PROC FREQ data=tab; 
TABLE SC*trtan / fisher;  
RUN; 
For the pairwise comparisons, a WHERE statement will need to be added to select the 2 treatments. 
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In addition, a Reverse Cumulative Distribution Curves (RCDC) of log2-transformed Nab titer 
data will be provided by timepoint. 

 
CMI assay analyses (ELISpot): 
The specific Th1 CMI response induced on Day 0, Day 21 and Day 42 will be measured by the 
number of T cells expressing IFN-γ, using ELISpot, for each treatment group. The specific Th2 
CMI response induced on Day 0, Day 21, and Day 42 will be measured by the number of T cells 
expressing IL-4, using ELISpot, for each treatment group. 

Descriptive summary statistics of the number of T cells expressing IFN-γ and of T cells expressing 
IL-4 will be provided by timepoint and treatment group, unless otherwise specified. 95% 
distribution-free confidence interval will be provided for the median (using the CIPCTLDF option 
on the PROC UNIVARIATE statement). For Day 0, descriptive summary statistics of the number 
of T cells expressing IFN-γ and of T cells expressing IL-4 will be provided overall and not split 
by treatment arm.  

The number of T cells expressing IFN-γ and of T cells expressing IL-4 will be analysed using 
appropriate non-parametric (Wilcoxon) models. Pairwise comparisons will be performed without 
any adjustment for multiplicity: 

• Kruskal-Wallis test (from PROC NPAR1WAY, based on asymptotic chi-square 
distribution of the test statistic) will be used for the overall treatment, dose level and 
adjuvant type comparisons of the T-cells number at Day 21 and Day 42. Wilcoxon rank-
sum test (based on asymptotic normal distribution of the test statistic) will be used for all 
pairwise treatment comparisons at a given timepoint. 

 

SAS code sample for treatment comparison of the T-cells numbers at Day 21 (SAS code will be 
fully validated at the analysis stage): 
proc NPAR1WAY data=datain(where=(visit=Day 21)) wilcoxon; 
 class trtan; 
       ** for pairwise treatment comparison use: where trtan in (A B);  
 var nTcells; 
  
   run; 

SAS code sample for dose level comparison of the T-cells numbers at Day 21 (SAS code will be 
fully validated at the analysis stage): 
proc NPAR1WAY data=datain(where=(visit=Day 21)) wilcoxon; 

http://support.sas.com/documentation/cdl/en/procstat/63963/HTML/default/viewer.htm#procstat_univariate_sect008.htm
http://support.sas.com/documentation/cdl/en/procstat/63963/HTML/default/viewer.htm#procstat_univariate_sect008.htm


Statistical Analysis Plan 

Sponsor:  Medicago  
Protocol: CP-PRO-CoVLP-019 
Document Version No.: 3.0 Document Date: 01-OCT-2020 

 

CRS-BS-TP-000005 V 1.0 

Page 59 of 83 
Medicago/Cytel Confidential: This is a controlled document and shall not be changed, saved, copied or reproduced by any 

unauthorized person. 

 class doselevel; 
 var nTcells; 
  
   run; 
 

SAS code sample for adjuvant type comparison of the T-cells numbers at Day 21 (SAS code will 
be fully validated at the analysis stage): 
proc NPAR1WAY data=datain(where=(visit=Day 21)) wilcoxon; 
 class adjuv; 
 var nTcells; 
  
   run; 

 
In addition, the following the following figures will be provided:  

• Box plot of the number of T cells expressing IFN-γ by timepoint and treatment group 
• Box plot of the number of T cells expressing IL-4 by timepoint and treatment group 

All analyses listed above will be repeated on the ITT analysis set.  

An individual listing will be provided to include all assay results (Nab, Th1 and Th2 CMI 
response) and whether a particular subject has seroconverted based on ITT set. Subjects 
included in the PP analysis sets will be flagged. 

5.7.2. Analysis of Secondary Endpoints 

The secondary immunogenicity endpoints are defined in Section 2.9.2. 
The following analyses for the total IgG and/or IgM antibody response will be performed by 
treatment group on the PP set: 

• Titer at Day 0, Day 21, Day 42, Day 201 and Day 386:  
o Summary statistics including median, minimum and maximum; 
o GMT (and 95% CI) at Day 0, Day 21, Day 42, Day 201 and Day 386; 

• Titer Fold Rise (Day 21/Day 0, Day 42/Day 0, Day 201/Day 0 and Day 386/Day 0):  
o Summary statistics including median, minimum and maximum; 
o GMFR along with 95% CI. 
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The following analyses for the Day 201 and Day 386 Nab assay will be performed for each 
treatment group on the PP set: 

• Titer at Day 201 and Day 386:  
o Summary statistics including median, minimum and maximum;  
o GMT (and 95% CI); 

• SC rate (and 95% CI) at Day 201 and Day 386; 
• Titer Fold rise (Day 201/Day 0, Day 386/Day 0): 

o Summary statistics including median, minimum and maximum; 
o GMFR and 95% CI. 

The same methodology as in section 5.7.1 will be used. 
The specific Th1 and Th2 CMI response induced on Day 201 and Day 386 will be analyzed 
according to the same methodology as in section 5.7.1. 

5.7.3. Analysis of Exploratory Endpoints 

The CMI response induced on Day 0, Day 21, Day 42, Day 201 and Day 386 will be measured 
by the percentage of T cells expressing functional markers, using flow cytometry, for each 
treatment group. 
Descriptive summary statistics of the percentage of T cells expressing functional markers will be 
provided by timepoint and treatment group. The number of T cells expressing functional markers 
will be compared using non-parametric (Wilcoxon) models as described in section 5.7.1. 
Individual listing will be provided to include flow cytometry CMI CD4+ T cells response for each 
parameter by subject.  
The specific antibody response against plant glycans induced on Day 0, Day 42, Day 201 and  
Day 386 will be analyzed by evaluating the percentage of subjects with detectable IgE levels at 
each timepoint for each treatment group and the percentage of subjects with undetectable IgE 
levels at each timepoint for each treatment group along with corresponding two-sided 95% exact 
(Clopper-Pearson method). The difference in percentage between Day 42 and Day 0, between 
Day 201 and Day 0 and between Day 386 and Day 0 and associated 95% CI for the difference 
will be calculated for each treatment group. 
 

Sample SAS code (SAS code will be fully validated at the analysis stage): 
** Difference in percentage along with exact 95% CI for the difference for Day 42–Day 0;  
PROC FREQ data=tab; 



Statistical Analysis Plan 

Sponsor:  Medicago  
Protocol: CP-PRO-CoVLP-019 
Document Version No.: 3.0 Document Date: 01-OCT-2020 

 

CRS-BS-TP-000005 V 1.0 

Page 61 of 83 
Medicago/Cytel Confidential: This is a controlled document and shall not be changed, saved, copied or reproduced by any 

unauthorized person. 

TABLE trt*avisit*detect / riskdiff(cl=exact); 
EXACT riskdiff; 
WHERE avisit in (“Day 0” “Day 42”); 
RUN; 

An individual listing will be provided to include all IgE assay results based on ITT set. 
Additional exploratory analyses may be performed to further characterize the immune response 
of the CoVLP-19 Vaccine. Those analyses will be described in a dedicated document and will not 
be included in the CSR.    
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6. CHANGES TO PLANNED ANALYSES 
The following are changes between the protocol-defined statistical analyses and those presented 
in this statistical analysis plan: 

 

1) Rewording of the primary safety endpoint:  
“Occurrence, intensity and relationship of immediate Adverse Events (AEs) (30 minutes after 
each vaccination administration)” is used instead of “Percentage, intensity and relationship of 
immediate Adverse Events (AEs) (30 minutes after each vaccination administration)”. 
“Occurrence” terminology is used instead of “Percentage” in order to allow for definition at the 
subject level.   

 

2) CMI assay analyses (ELISpot) – Section 5.7.1: 

Due to the limited availability of sample material at Day 0, descriptive summary statistics at Day 
0 of the number of T cells expressing IFN-γ and of T cells expressing IL-4 will be provided overall 
and not split by treatment arm. In addition, then all response comparison between timepoints will 
not be performed. 
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7. QUALITY CONTROL 
SAS programs developed to produce output such as analysis data sets, summary tables, data 
listings, figures or statistical analyses will follow Cytel statistical and programming Standard 
Operating Procedures (SOPs). 
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9. APPENDICES  

9.1. Appendix 1 – Day 21 data transfer  
 

The following data will be transferred via a secure platform to the authorized unblinded 
member(s) of the sponsor for business decisions for Phase 2/3 study:  

• Randomization information including treatment assigned 
• Nab titer at Day 0 and Day 21 
• Specific Th1 CMI response, and Specific Th2 CMI response at Day 0 and Day 21 
• IgG levels at Day 0 and Day 21 
• Solicited AEs from Day 0 to Day 7 
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9.2. Appendix 2 – Day 42 analysis  
 

9.2.1. Tables and Figures to be generated 

Disposition/Demographics/Baseline/Exposure (CSR Table Section 14.1)  
Table 14.1.1 Summary of Subject Disposition - All Analysis set  Topline output 
Table 14.1.2 Summary of Major Protocol Deviations – Safety Analysis Set  
Table 14.1.3.1 Demographic and Baseline Characteristics - Safety Analysis 

Set  
 

Table 14.1.3.2 Demographic and Baseline Characteristics - Intent to treat 
Analysis Set  

 

Table 14.1.3.3.1 Demographic and Baseline Characteristics - Day 21 Per 
Protocol Analysis Set 

 

Table 14.1.3.3.2 Demographic and Baseline Characteristics - Day 42 Per 
Protocol Analysis Set 

 

Table 14.1.4.1 Medical History - Safety Analysis Set  
Table 14.1.5.1 Summary of Prior Medications - Safety Analysis Set  
Table 14.1.5.2 Summary of Concomitant Medications - Safety Analysis Set  
Table 14.1.6 Exposure to Study Treatment - Safety Analysis Set   

 
Immunogenicity Results (CSR Table Section 14.2) 

 

Table 14.2.1 Neutralization Antibody (Nab) Results: Geometric Mean 
Titer, Geometric Mean Fold Rise, Seroconversion Rate – Per 
Protocol Analysis Set 

Topline output 

Figure 14.2.2 Reverse Cumulative Distribution Curves (RCDC) for 
Neutralization Antibody (Nab) Titers – Per protocol Analysis 
Set 

 

Table 14.2.3 Neutralization Antibody (Nab) Results: Geometric Mean 
Titers, Geometric Mean Fold Rise), Seroconversion Rate by 
Treatment Group – Intent-To-Treat Analysis Set 

 

Figure 14.2.4 Reverse Cumulative Distribution Curves (RCDC) for 
Neutralization Antibody (Nab) Titers – Intent-To-Treat 
Analysis Set 

 

Table 14.2.5 Number of T cells expressing IFN-γ (CMI assay results) – Per 
Protocol Analysis Set 

Topline output 

Table 14.2.6 Number of T cells expressing IFN-γ (CMI assay results) – 
Intent-To-Treat Analysis Set 

 

Table 14.2.7 Number of T cells expressing IL-4 (CMI assay results) – Per-
Protocol Analysis set 

Topline output 
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Table 14.2.8 Number of T cells expressing IL-4 (CMI assay results) – 
Intent-To-Treat Analysis Set 

 

Figure 14.2.9 Number of T Cells on Each Parameter by Treatment Group – 
Per Protocol Analysis Set 

 

Figure 14.2.10 Number of T Cells on Each Parameter by Treatment Group – 
Intent-To-Treat Analysis Set 

 

Table 14.2.11 IgG Antibody Response: Geometric Mean Titers and 
Geometric Mean Fold Rise – Per Protocol Analysis Set 

Topline output 

Table 14.2.12 IgG Antibody Response: Geometric Mean Titers, Geometric 
Mean Fold Rise – Intent-To-Treat Analysis Set  

 

Table 14.2.13 IgM Antibody Response: Geometric Mean Titers, Geometric 
Mean Fold Rise – Per Protocol Analysis Set 
Note: will be produced if data available  

 

Table 14.2.14 IgM Antibody Response: Geometric Mean Titers, Geometric 
Mean Fold Rise – Intent-To-Treat Analysis Set  
Note: will be produced if data available 

 

Figure 14.2.15 Reverse Cumulative Distribution Curves (RCDC) for IgG and 
IgM Titers – Per protocol Analysis Set 
Note: IgM will be included upon availability 

 

Figure 14.2.16 Reverse Cumulative Distribution Curves (RCDC) for IgG and 
IgM Titers – Intent-To-Treat Analysis Set 
Note: IgM will be included upon availability 

 

Table 14.2.17 Flow cytometry % Response CD4+ Cells on Each Parameter – 
Per Protocol Analysis Set 

 

Table 14.2.18 Flow cytometry % Response CD4+ Cells on Each Parameter – 
Intent-To-Treat Analysis Set 

 

Table 14.2.19 Serum IgE Levels – Per Protocol Analysis Set  
Table 14.2.20 Serum IgE Levels – Intent-To-Treat Analysis Set  

 
Displays of Adverse Events (CSR Section 14.3.1) 

 

Table 14.3.1.1 Overall Summary of Adverse events – D0 to D21 after First 
Dose Administration - Safety Analysis Set 

Topline output 

Table 14.3.1.2 Overall Summary of Adverse events – D0 to D21 after Second 
Dose Administration - Safety Analysis Set 

Topline output 

Table 14.3.1.3 Summary Incidence of Subjects with Immediate events - D0 
to D21 after First Dose Administration - Safety Analysis Set 

 

Table 14.3.1.4 Summary Incidence of Subjects with Immediate events by 
Maximum Intensity - D0 to D21 after First Dose 
Administration - Safety Analysis Set 
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Table 14.3.1.5 Summary Incidence of Subjects with Related Immediate 
events by Maximum Intensity - D0 to D21 after First Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.6 Summary Incidence of Subjects with Solicited Events - D0 to 
D21 after First Dose Administration - Safety Analysis Set 

 

Table 14.3.1.7 Summary Incidence of Subjects with Solicited events by 
Maximum Intensity - D0 to D21 after First Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.8 Summary Incidence of Subjects with Related Solicited events 
by Maximum Intensity - D0 to D21 after First Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.9 Summary Incidence of Subjects with Unsolicited AEs by SOC 
and PT - D0 to D21 after First Dose Administration - Safety 
Analysis Set 

 

Table 14.3.1.10 Summary Incidence of Subjects with Unsolicited AEs by SOC 
and PT and Maximum Intensity - D0 to D21 after First Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.11 Summary Incidence of Subjects with Related Unsolicited AEs 
by SOC and PT and Maximum Intensity - D0 to D21 after 
First Dose Administration - Safety Analysis Set 

 

Table 14.3.1.12 Summary Incidence of Subjects with Serious AEs by SOC and 
PT - D0 to D21 after First Dose Administration Safety 
Analysis Set 

 

Table 14.3.1.13 Summary Incidence of Subjects with Related Serious AEs by 
SOC and PT - D0 to D21 after First Dose Administration - 
Safety Analysis Set 

 

Table 14.3.1.14 Summary Incidence of Subjects with AEs leading to 
withdrawal by SOC and PT - D0 to D21 after First Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.15 Summary Incidence of Subjects with AESI by Category, SOC 
and PT - D0 to D21 after First Dose Administration - Safety 
Analysis Set 

Topline output 

Table 14.3.1.16 Summary Incidence of Subjects with Related AESI by 
Category, SOC and PT - D0 to D21 after First Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.17 Summary Incidence of Subjects with Immediate Events - D0 
to D21 after Second Dose Administration - Safety Analysis 
Set 

 

Table 14.3.1.18 Summary Incidence of Subjects with Immediate Events by 
Maximum Intensity - D0 to D21 after Second Dose 
Administration - Safety Analysis Set 
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Table 14.3.1.19 Summary Incidence of Subjects with Related Immediate 
Events by Maximum Intensity - D0 to D21 after Second Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.20 Summary Incidence of Subjects with Solicited Events - D0 to 
D21 after Second Dose Administration - Safety Analysis Set 

 

Table 14.3.1.21 Summary Incidence of Subjects with Solicited Events by 
Maximum Intensity - D0 to D21 after Second Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.22 Summary Incidence of Subjects with Related Solicited Events 
by Maximum Intensity - D0 to D21 after Second Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.23 Summary Incidence of Subjects with Unsolicited AEs by SOC 
and PT - D0 to D21 after Second Dose Administration - 
Safety Analysis Set 

 

Table 14.3.1.24 Summary Incidence of Subjects with Unsolicited AEs by SOC 
and PT and Maximum Intensity - D0 to D21 after Second 
Dose Administration - Safety Analysis Set 

 

Table 14.3.1.25 Summary Incidence of Subjects with Related Unsolicited AEs 
by SOC and PT and Maximum Intensity - D0 to D21 after 
Second Dose Administration - Safety Analysis Set 

 

Table 14.3.1.26 Summary Incidence Subjects with Serious AEs by SOC and 
PT - D0 to D21 after Second Dose Administration - Safety 
Analysis Set 

 

Table 14.3.1.27 Summary Incidence of Subjects with Related Serious AEs by 
SOC and PT - D0 to D21 after Second Dose Administration - 
Safety Analysis Set 

 

Table 14.3.1.28 Summary Incidence of Subjects with AEs leading to 
withdrawal by SOC and PT - D0 to D21 after Second Dose 
Administration - Safety Analysis Set 

 

Table 14.3.1.29 Summary Incidence of Subjects with AESI by SOC and PT - 
D0 to D21 after Second Dose Administration- Safety Analysis 
Set 

Topline output 

Table 14.3.1.30 Summary Incidence of Subjects with Related AESI by SOC 
and PT - D0 to D21 after Second Dose Administration - 
Safety Analysis Set 

 

 
Display of adverse events by subgroups 

 

Table 14.3.1.31 Summary Incidence of Subjects with Immediate events - D0 
to D21 after First Dose Administration - Subgroup Analysis - 
Safety Analysis Set 
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Table 14.3.1.32 Summary Incidence of Subjects with Solicited events - D0 to 
D21 after First Dose Administration - Subgroup Analysis - 
Safety Analysis Set 

 

Table 14.3.1.33 Summary Incidence of Subjects with Unsolicited AEs by SOC 
and PT - D0 to D21 after First Dose Administration - 
Subgroup Analysis - Safety Analysis Set 

 

Table 14.3.1.34 Summary Incidence of Subjects with Immediate events - D0 
to D21 after Second Dose Administration - Subgroup Analysis 
- Safety Analysis Set 

 

Table 14.3.1.35 Summary Incidence of Subjects with Solicited events - D0 to 
D21 after Second Dose Administration - Subgroup Analysis - 
Safety Analysis Set 

 

Table 14.3.1.36 Summary Incidence of Subjects with Unsolicited AEs by SOC 
and PT - D0 to D21 after Second Dose Administration - 
Subgroup Analysis - Safety Analysis Set 

 

Table 14.3.1.37 Summary Incidence of Subjects with AESI by Category, SOC 
and PT - D0 to D21 after Last Administration - Subgroup 
Analysis - Safety Analysis Set 

 

Table 14.3.1.38 Summary Incidence of Subjects with Serious AEs by SOC and 
PT – D0 to D21 after Last Dose Administration - Subgroup 
Analysis - Safety Analysis Set 

 

Table 14.3.1.39 Summary Incidence of Subjects with AEs leading to 
withdrawal by SOC and PT - D0 to D21 after Last Dose 
Administration - Safety Analysis Set 

 

 
Listings of Deaths, Serious Adverse Events and Other Significant Events (CSR 
Section 14.3.2) 

 

Table 14.3.2.1 Listings of Deaths - Safety Analysis Set  
Table 14.3.2.2 Listing of Serious Adverse Events  
Table 14.3.2.3 Listing of Adverse Events Leading to Withdrawal   
 
Abnormal Laboratory Value Listings (CSR Section 14.3.4) 

 

Table 14.3.4.1 Listing of Abnormal Laboratory Results - Safety Analysis Set  
 
Other Safety Information (CSR Section 14.4) 

 

Table 14.3.4.2 Summary Statistics of Hematology parameters: Results and 
Change from Baseline by Visit - Safety Analysis Set 

Topline output 

Table 14.3.4.3 Summary Statistics of Chemistry parameters: Results and 
Change from Baseline by Visit - Safety Analysis Set 

Topline output 



Statistical Analysis Plan 

Sponsor:  Medicago  
Protocol: CP-PRO-CoVLP-019 
Document Version No.: 3.0 Document Date: 01-OCT-2020 

 

CRS-BS-TP-000005 V 1.0 

Page 71 of 83 
Medicago/Cytel Confidential: This is a controlled document and shall not be changed, saved, copied or reproduced by any 

unauthorized person. 

Table 14.3.4.4 Hematology Laboratory parameters: Number and Proportion 
of Subjects with abnormal clinically significant results by 
visit- Safety Analysis Set 

 

Table 14.3.4.5 Biochemistry Laboratory parameters: Number and Proportion 
of Subjects with abnormal clinically significant results by 
visit- Safety Analysis Set 

 

Table 14.3.4.6 Urinalysis Laboratory parameters: Number and Proportion of 
Subjects with abnormal clinically significant results by visit- 
Safety Analysis Set 

 

Table 14.3.4.7 Hematology Laboratory parameters: Shifts from Day 0 to post 
Day 0 Category by visit- Safety Analysis Set 

 

Table 14.3.4.8 Chemistry Laboratory parameters: Shifts from Day 0 to post 
Day 0 Category by visit- Safety Analysis Set 

 

Table 14.3.4.9 Urinalysis Laboratory parameters: Shifts from Day 0 to post 
Day 0 Category by visit- Safety Analysis Set 

 

Table 14.3.4.10 Hematology Laboratory parameters: Shifts from Day 21 to 
post Day 21 Category by visit- Safety Analysis Set 

 

Table 14.3.4.11 Chemistry Laboratory parameters: Shifts from Day 21 to post 
Day 21 Category by visit- Safety Analysis Set 

 

Table 14.3.4.12 Urinalysis Laboratory parameters: Shifts from Day 21 to post 
Day 21 Category by visit- Safety Analysis Set 

 

Table 14.3.5.1 Summary Statistics of Vital Signs - Safety Analysis Set  

9.2.2. Data Listings to be generated 
Discontinued Subjects (CSR Appendix 16.2.1)  
Listing 16.2.1.1   Subject Disposition - All Subjects Set  
Listing 16.2.1.2   Subjects Who Withdraw from the Study - All Subjects Set  
Listing 16.2.1.3   Screen Failures - All Subjects Set  
Listing 16.2.1.4   Analysis Populations - All Analysis Set  
 
Protocol Deviations (CSR Appendix 16.2.2) 

 

Listing 16.2.2.1   All Protocol Deviations - All Subjects Set  
 
Subjects Excluded from PP Analysis set (CSR Appendix 16.2.3) 

 

Listing 16.2.3.1   Subjects Excluded from Per Protocol Population - Intent-To-
Treat Analysis Set 
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Demographics Data (CSR Appendix 16.2.4) 

 

Listing 16.2.4.1   Demographic and Baseline Information- Intent-To-Treat 
Analysis Set 

 

Listing 16.2.4.2   Serology results at screening - Intent-To-Treat Analysis Set  
Listing 16.2.4.3   Medical History- Intent-To-Treat Analysis Set  
Listing 16.2.4.4   Prior Medications - Safety Analysis Set  
Listing 16.2.4.5   Concomitant Medications - Safety Analysis Set  
 
Compliance and/or Drug Concentration Data (CSR Appendix 16.2.5) 

 

Listing 16.2.5.1   Vaccine Administration - Safety Analysis Set  
 
Individual Immunogenicity Data (CSR Appendix 16.2.6) 

 

Listing 16.2.6.1   Nab Assay response – Intent-To-Treat Set  
Listing 16.2.6.2   ELISpot CMI Assay Response – Intent-To-Treat Set  

Listing 16.2.6.3 
  IgG and/or IgM Titers – Intent-To-Treat Set 
 Note: IgM information will be displayed upon availability 

 

Listing 16.2.6.4 
  Flow cytometry CMI CD4+ cells response – Intent-To-Treat 
Set 

 

Listing 16.2.6.5   Serum IgE – Intent-To-Treat Analysis Set  
 
Adverse Event Listings (each subject) (CSR Appendix 16.2.7) 

 

Listing 16.2.7.1 
  Solicited injection Site and Systemic Reactions – First   
Vaccination - Safety Analysis Set 

 

Listing 16.2.7.2 
  Solicited Local and Systemic Reactions – Second Vaccination - 
Safety Analysis Set 

 

Listing 16.2.7.3   Unsolicited Adverse Events - Safety Analysis Set  
Listing16.2.7.4   Adverse Events of Special Interest - Safety Analysis Set  
 
Listing of Individual Laboratory Measurements by Subject (CSR Appendix 16.2.8) 

 

Listing 16.2.8.1   Laboratory Results: Hematology - Safety Analysis Set  
Listing 16.2.8.2   Laboratory Results: Biochemistry - Safety Analysis Set  
Listing 16.2.8.3   Laboratory Results: Urinalysis - Safety Analysis Set  
 
Other Safety Data (CSR Appendix 16.2.9) 

 

Listing 16.2.9.1   Vital Signs - Safety Analysis Set  
Listing 16.2.9.2   Physical Examination - Safety Analysis Set  
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Listing 16.2.9.3   COVID-19 Assessment or experience - Safety Analysis Set  
Listing 16.2.9.4   SARS-Cov-2 test outcome over time Topline output 
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9.3. Appendix 3 – Day 201 analysis (interim analysis) 

9.3.1. Tables and Figures to be generated 

Disposition/Demographics/Baseline/Exposure (CSR Table Section 14.1) 
Table 14.1.1 Summary of Subject Disposition - All Analysis set 
Table 14.1.3.1 Demographic and Baseline Characteristics - Day 201 Per Protocol Analysis set 
Table 14.1.5.2 Summary of Concomitant Medications (Safety Analysis Set) 

 
Immunogenicity Results (CSR Table Section 14.2) 
Table 14.2.1 Neutralization Antibody (Nab) Results: Geometric Mean Titer, Geometric Mean 

Fold Rise, Seroconversion Rate – Per Protocol Analysis Set 
Figure 14.2.2 Reverse Cumulative Distribution Curves (RCDC) for Neutralization Antibody 

(Nab) Titers – Per Protocol Analysis Set 
Table 14.2.3 Neutralization Antibody (Nab) Results: Geometric Mean Titers, Geometric 

Mean Fold Rise), Seroconversion Rate by Treatment Group – Intent-To-Treat 
Analysis Set 

Figure 14.2.4 Reverse Cumulative Distribution Curves (RCDC) for Neutralization Antibody 
(Nab) Titers – Intent-To-Treat Set 

Table 14.2.5 Number of T cells expressing IFN-γ (CMI assay results) – Per Protocol Analysis 
Set 

Table 14.2.6 Number of T cells expressing IFN-γ (CMI assay results) – Intent-To-Treat 
Analysis Set 

Table 14.2.7 Number of T cells expressing IL-4 (CMI assay results) – Per-Protocol Analysis 
set 

Table 14.2.8 Number of T cells expressing IL-4 (CMI assay results) – Intent-To-Treat 
Analysis Set 

Figure 14.2.9 Number of T Cells on Each Parameter by Treatment Group – Per Protocol Set 
Figure 14.2.10 Number of T Cells on Each Parameter by Treatment Group – Intent-To-Treat 

Set 
Table 14.2.11 IgG Antibody Response: Geometric Mean Titers and Geometric Mean Fold Rise 

– Per Protocol Analysis Set 
Table 14.2.12 IgG Antibody Response: Geometric Mean Titers, Geometric Mean Fold Rise – 

Intent-To-Treat Analysis Set  
Table 14.2.13 IgM Antibody Response: Geometric Mean Titers, Geometric Mean Fold Rise – 

Per Protocol Analysis Set 
Note: will be provided upon availability of IgM data 
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Table 14.2.14 IgM Antibody Response: Geometric Mean Titers, Geometric Mean Fold Rise – 
Intent-To-Treat Analysis Set  
Note: will be provided upon availability of IgM data 

Figure 14.2.15 Reverse Cumulative Distribution Curves (RCDC) for IgG and IgM Titers – Per 
protocol Set 
Note: IgM data will be displayed upon availability  

Figure 14.2.16 Reverse Cumulative Distribution Curves (RCDC) for IgG and IgM Titers – 
Intent-To-Treat Set 
Note: IgM data will be displayed upon availability 

Table 14.2.17 Flow cytometry % Response CD4+ Cells on Each Parameter – Per Protocol 
Analysis Set 

Table 14.2.18 Flow cytometry % Response CD4+ Cells on Each Parameter – Intent-To-Treat 
Analysis Set 

Table 14.2.19 Serum IgE Levels – Per Protocol Analysis Set 
Table 14.2.20 Serum IgE Levels – Intent-To-Treat Analysis Set 

 
Displays of Adverse Events (CSR Section 14.3.1) 
Table 14.3.1.1 Overall Summary of Adverse events – Day 22 after last vaccination to Day 201 

- Safety Analysis Set 
Table 14.3.1.2 Summary Incidence of Subjects with Serious AEs by SOC and PT – Day 22 

after last vaccination to Day 201 - Safety Analysis Set 
Table 14.3.1.3 Summary Incidence of Subjects with Related Serious AEs by SOC and PT – 

Day 22 after last vaccination to Day 201 - Safety Analysis Set 
Table 14.3.1.4 Summary Incidence of Subjects with AEs leading to withdrawal by SOC and PT 

– Day 22 after last vaccination to Day 201 - Safety Analysis Set 
Table 14.3.1.5 Summary Incidence of Subjects with AESI by Category, SOC and PT – Day 22 

after last vaccination to Day 201 - Safety Analysis Set 
Table 14.3.1.6 Summary Incidence of Subjects with Related AESI by Category, SOC and PT – 

Day 22 after last vaccination to Day 201 - Safety Analysis Set 
Table 14.3.1.7 Summary Incidence of Subjects with Serious AEs by SOC and PT – Day 0 to 

Day 201- Safety Analysis Set 
Table 14.3.1.8 Summary Incidence of Subjects with AESI by SOC and PT – Day 0 to Day 201 

- Safety Analysis Set 
 
Display of adverse events by subgroups 



Statistical Analysis Plan 

Sponsor:  Medicago  
Protocol: CP-PRO-CoVLP-019 
Document Version No.: 3.0 Document Date: 01-OCT-2020 

 

CRS-BS-TP-000005 V 1.0 

Page 76 of 83 
Medicago/Cytel Confidential: This is a controlled document and shall not be changed, saved, copied or reproduced by any 

unauthorized person. 

Table 14.3.1.9 Summary Incidence of Subjects with Serious AEs by SOC and PT – Day 0 to 
Day 201 - Subgroup Analysis - Safety Analysis Set 

Table 14.3.1.10 Summary Incidence of Subjects with AEs leading to withdrawal by SOC and PT 
– Day 0 to Day 201 - Subgroup Analysis - Safety Analysis Set 

Table 14.3.1.11 Summary Incidence of Subjects with AESI by Category, SOC and PT – Day 0 
to Day 201 - Subgroup Analysis - Safety Analysis Set 

  
Listings of Deaths, Serious Adverse Events and Other Significant Events (CSR Section 14.3.2) 
Table 14.3.2.1 Listings of Deaths - Safety Analysis Set 
Table 14.3.2.2 Listing of Serious Adverse Events 
Table 14.3.2.3 Listing of Adverse Events Leading to Withdrawal  
 
Other Safety Information (CSR Section 14.4) 
Table 14.3.5.1 Summary Statistics of Vital Signs - Safety Analysis Set 

 

9.3.2. Data Listings to be Generated 

Discontinued Subjects (CSR Appendix 16.2.1) 
Listing 16.2.1.1   Subject Disposition - All Subjects Set 
Listing 16.2.1.2   Analysis Populations - All Analysis Set 
 
Demographics Data (CSR Appendix 16.2.4) 
Listing 16.2.4.5   Concomitant Medications - Safety Analysis Set  
 
Individual Immunogenicity Data (CSR Appendix 16.2.6) 
Listing 16.2.6.1   Nab Assay response – Intent-To-Treat Set 
Listing 16.2.6.2   ELISpot CMI Assay Response – Intent-To-Treat Set 

Listing 16.2.6.3 
  IgG and/or IgM Titers – Intent-To-Treat Set 
  Note: IgM data will be displayed upon availability 

Listing 16.2.6.4   Flow cytometry CMI CD4+ cells response – Intent-To-Treat Set 
Listing 16.2.6.5   Serum IgE– Intent-To-Treat Set 
 
Adverse Event Listings (each subject) (CSR Appendix 16.2.7) 
Listing 16.2.7.4   Adverse Events of Special Interest - Safety Analysis Set 
 
Other Safety Data (CSR Appendix 16.2.9) 
Listing 16.2.9.1   Vital Signs - Safety Analysis Set 
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Listing 16.2.9.3   COVID-19 Assessment or experience - Safety Analysis Set 
Listing 16.2.9.4   SARS-Cov-2 test outcome over time 
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9.4. Appendix 4 – Day 386 analysis (final analysis) 

9.4.1. Tables and Figures to be generated 

Disposition/Demographics/Baseline/Exposure (CSR Table Section 14.1) 
Table 14.1.1 Summary of Subject Disposition - All Analysis set 
Table 14.1.3.1 Demographic and Baseline Characteristics - Day 386 Per Protocol Analysis set 
Table 14.1.5.2 Summary of Concomitant Medications (Safety Analysis Set) 

 
Immunogenicity Results (CSR Table Section 14.2) 
Table 14.2.1 Neutralization Antibody (Nab) Results: Geometric Mean Titer, Geometric Mean 

Fold Rise, Seroconversion Rate – Per Protocol Analysis Set 
Figure 14.2.2 Reverse Cumulative Distribution Curves (RCDC) for Neutralization Antibody 

(Nab) Titers – Per protocol Set 
Table 14.2.3 Neutralization Antibody (Nab) Results: Geometric Mean Titers, Geometric 

Mean Fold Rise), Seroconversion Rate by Treatment Group – Intent-To-Treat 
Analysis Set 

Figure 14.2.4 Reverse Cumulative Distribution Curves (RCDC) for Neutralization Antibody 
(Nab) Titers – Intent-To-Treat Set 

Table 14.2.5 Number of T cells expressing IFN-γ (CMI assay results) – Per Protocol Analysis 
Set 

Table 14.2.6 Number of T cells expressing IFN-γ (CMI assay results) – Intent-To-Treat 
Analysis Set 

Table 14.2.7 Number of T cells expressing IL-4 (CMI assay results) – Per-Protocol Analysis 
set 

Table 14.2.8 Number of T cells expressing IL-4 (CMI assay results) – Intent-To-Treat 
Analysis Set 

Figure 14.2.9 Number of T Cells on Each Parameter by Treatment Group – Per Protocol Set 
Figure 14.2.10 Number of T Cells on Each Parameter by Treatment Group – Intent-To-Treat 

Set 
Table 14.2.11 IgG Antibody Response: Geometric Mean Titers and Geometric Mean Fold Rise 

– Per Protocol Analysis Set 
Table 14.2.12 IgG Antibody Response: Geometric Mean Titers, Geometric Mean Fold Rise – 

Intent-To-Treat Analysis Set  
Table 14.2.13 IgM Antibody Response: Geometric Mean Titers, Geometric Mean Fold Rise – 

Per Protocol Analysis Set 
Note: will be provided upon availability of IgM data 
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Table 14.2.14 IgM Antibody Response: Geometric Mean Titers, Geometric Mean Fold Rise – 
Intent-To-Treat Analysis Set  
Note: will be provided upon availability of IgM data 

Figure 14.2.15 Reverse Cumulative Distribution Curves (RCDC) for IgG and IgM Titers – Per 
protocol Set 
Note: IgM data will be displayed upon availability  

Figure 14.2.16 Reverse Cumulative Distribution Curves (RCDC) for IgG and IgM Titers – 
Intent-To-Treat Set 
Note: IgM data will be displayed upon availability 

Table 14.2.17 Flow cytometry % Response CD4+ Cells on Each Parameter – Per Protocol 
Analysis Set 

Table 14.2.18 Flow cytometry % Response CD4+ Cells on Each Parameter – Intent-To-Treat 
Analysis Set 

Table 14.2.19 Serum IgE Levels – Per Protocol Analysis Set 
Table 14.2.20 Serum IgE Levels – Intent-To-Treat Analysis Set 

 
Displays of Adverse Events (CSR Section 14.3.1) 
Table 14.3.1.1 Overall Summary of Adverse events – Day 201 to EOS - Safety Analysis Set 
Table 14.3.1.2 Summary Incidence of Subjects with Serious AEs by SOC and PT – Day 201 to 

EOS - Safety Analysis Set 
Table 14.3.1.3 Summary Incidence of Subjects with Related Serious AEs by SOC and PT – 

Day 201 to EOS - Safety Analysis Set 
Table 14.3.1.4 Summary Incidence of Subjects with AEs leading to withdrawal by SOC and PT 

– Day 201 to EOS - Safety Analysis Set 
Table 14.3.1.5 Summary Incidence of Subjects with AESI by Category, SOC and PT – Day 

201 to EOS - Safety Analysis Set 
Table 14.3.1.6 Summary Incidence of Subjects with Related AESI by Category, SOC and PT – 

Day 201 to EOS - Safety Analysis Set 
Table 14.3.1.7 Summary Incidence of Subjects with Serious AEs by SOC and PT – Day 0 to 

EOS- Safety Analysis Set 
Table 14.3.1.8 Summary Incidence of Subjects with AESI by SOC and PT – Day 0 to EOS - 

Safety Analysis Set 
 
Display of adverse events by subgroups 
Table 14.3.1.9 Summary Incidence of Subjects with Serious AEs by SOC and PT – Day 0 to 

EOS - Subgroup Analysis - Safety Analysis Set 
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Table 14.3.1.10 Summary Incidence of Subjects with AEs leading to withdrawal by SOC and PT 
– Day 0 to EOS - Subgroup Analysis - Safety Analysis Set 

Table 14.3.1.11 Summary Incidence of Subjects with AESI by Category, SOC and PT – Day 0 
to EOS - Subgroup Analysis - Safety Analysis Set 

  
Listings of Deaths, Serious Adverse Events and Other Significant Events (CSR Section 14.3.2) 
Table 14.3.2.1 Listings of Deaths - Safety Analysis Set 
Table 14.3.2.2 Listing of Serious Adverse Events 
Table 14.3.2.3 Listing of Adverse Events Leading to Withdrawal  
 
Other Safety Information (CSR Section 14.4) 
Table 14.3.5.1 Summary Statistics of Vital Signs - Safety Analysis Set 

 

9.4.2. Data Listings to be Generated 

Discontinued Subjects (CSR Appendix 16.2.1) 
Listing 16.2.1.1   Subject Disposition - All Subjects Set 
Listing 16.2.1.2   Analysis Populations - All Analysis Set 
 
Demographics Data (CSR Appendix 16.2.4) 
Listing 16.2.4.5   Concomitant Medications - Safety Analysis Set  
 
Individual Immunogenicity Data (CSR Appendix 16.2.6) 
Listing 16.2.6.1   Nab Assay response – Intent-To-Treat Set 
Listing 16.2.6.2   ELISpot CMI Assay Response – Intent-To-Treat Set 

Listing 16.2.6.3 
  IgG and/or IgM Titers – Intent-To-Treat Set 
  Note: IgM data will be displayed upon availability 

Listing 16.2.6.4   Flow cytometry CMI CD4+ cells response – Intent-To-Treat Set 
Listing 16.2.6.5   Serum IgE– Intent-To-Treat Analysis Set 
 
Adverse Event Listings (each subject) (CSR Appendix 16.2.7) 
Listing 16.2.7.4   Adverse Events of Special Interest - Safety Analysis Set 
 
Other Safety Data (CSR Appendix 16.2.9) 
Listing 16.2.9.1   Vital Signs - Safety Analysis Set 
Listing 16.2.9.3   COVID-19 Assessment or experience - Safety Analysis Set 
Listing 16.2.9.4   SARS-Cov-2 test outcome over time - Safety Analysis Set 
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9.5. Appendix 5 - List of Potential Immune-Mediated Diseases 
 

Neuroinflammatory disorders Musculoskeletal disorders Skin disorders 

• Cranial nerve neuropathy, 
including paralysis and paresis 
(eg, Bell’s palsy). 

• Optic neuritis. 
• Multiple sclerosis. 
• Transverse myelitis. 
• Guillain-Barré syndrome, 

including Miller Fisher 
syndrome and other variants. 

• Acute disseminated 
encephalomyelitis, including 
site specific variants, eg, 
noninfectious encephalitis, 
encephalomyelitis, myelitis, 
myeloradiculoneuritis. 

• Myasthenia gravis, including 
Lambert-Eaton myasthenic 
syndrome. 

• Demyelinating peripheral 
neuropathies and plexopathies 
including: 
- Chronic inflammatory 

demyelinating 
polyneuropathy. 

- Multifocal motor neuropathy. 
- Polyneuropathies associated 

with monoclonal 
gammopathy. 

• Narcolepsy. 
• Tolosa Hunt syndrome. 

• Systemic lupus erythematosus 
and associated conditions. 

• Systemic scleroderma (systemic 
sclerosis), including: 
- Diffuse scleroderma. 
- CREST syndrome. 

• Idiopathic inflammatory 
myopathies, including: 
- Dermatomyositis. 
- Polymyositis. 

• Anti-synthetase syndrome. 
• Rheumatoid arthritis and 

associated conditions including: 
- Juvenile idiopathic arthritis. 
- Still’s disease. 

• Polymyalgia rheumatica. 
• Spondyloarthropathies, 

including: 
- Ankylosing spondylitis. 
- Reactive arthritis (Reiter’s 

syndrome). 
- Undifferentiated 

spondyloarthritis. 
- Psoriatic arthritis. 
- Enteropathic arthritis. 

• Relapsing polychondritis. 
• Mixed connective tissue 

disorder. 
• Gout. 

• Psoriasis. 
• Vitiligo. 
• Erythema nodosum. 
• Autoimmune bullous skin 

diseases (including pemphigus, 
pemphigoid, and dermatitis 
herpetiformis). 

• Lichen planus. 
• Sweet’s syndrome. 
• Localized scleroderma 

(morphea). 
• Cutaneous lupus erythematosus. 
• Rosacea. 

Vasculitis Blood disorders Others 
• Large vessels vasculitis 

including: 
- Giant cell arteritis (temporal 

arteritis). 
- Takayasu’s arteritis. 

• Medium sized and/or small 
vessels vasculitis including: 
- Polyarteritis nodosa. 
- Kawasaki’s disease. 
- Microscopic polyangiitis. 

• Autoimmune hemolytic anemia. 
• Autoimmune thrombocytopenia. 
• Antiphospholipid syndrome. 
• Pernicious anemia. 
• Autoimmune aplastic anemia. 
• Autoimmune neutropenia. 
• Autoimmune pancytopenia. 

• Autoimmune glomerulonephritis 
including: 
- IgA nephropathy. 
- Glomerulonephritis rapidly 

progressive. 
- Membranous 

glomerulonephritis. 
- Membranoproliferative 

glomerulonephritis. 
- Mesangioproliferative 

glomerulonephritis. 



Statistical Analysis Plan 

Sponsor:  Medicago  
Protocol: CP-PRO-CoVLP-019 
Document Version No.: 3.0 Document Date: 01-OCT-2020 

 

CRS-BS-TP-000005 V 1.0 

Page 82 of 83 
Medicago/Cytel Confidential: This is a controlled document and shall not be changed, saved, copied or reproduced by any 

unauthorized person. 

- Wegener’s granulomatosis 
(granulomatosis with 
polyangiitis). 

- Tubulointerstitial nephritis 
and uveitis syndrome. 

- Churg–Strauss syndrome 
(allergic granulomatous 
angiitis or eosinophilic 
granulomatosis with 
polyangiitis). 

- Buerger’s disease 
(thromboangiitis obliterans). 

- Necrotizing vasculitis 
(cutaneous or systemic). 

- Antineutrophil cytoplasmic 
antibody (ANCA) positive 
vasculitis (type unspecified). 

- Henoch-Schonlein purpura 
(IgA vasculitis). 

- Behcet’s syndrome. 
- Leukocytoclastic vasculitis. 

 
• Ocular autoimmune diseases 

including: 
- Autoimmune uveitis. 
- Autoimmune retinitis. 

• Autoimmune 
myocarditis/cardiomyopathy. 

• Sarcoidosis. 
• Stevens-Johnson syndrome. 
• Sjögren’s syndrome. 
• Alopecia areata. 
• Idiopathic pulmonary fibrosis. 
• Goodpasture syndrome. 
• Raynaud’s phenomenon. 

 

Liver disorders Gastrointestinal disorders Endocrine disorders 
• Autoimmune hepatitis. 
• Primary biliary cirrhosis. 
• Primary sclerosing cholangitis. 
• Autoimmune cholangitis. 

• Inflammatory bowel disease, 
including: 
- Crohn’s disease. 
- Ulcerative colitis. 
- Microscopic colitis. 
- Ulcerative proctitis. 

• Celiac disease. 
• Autoimmune pancreatitis. 

• Autoimmune thyroiditis 
(including Hashimoto 
thyroiditis). 

• Grave’s or Basedow’s disease. 
• Diabetes mellitus type 1. 
• Addison’s disease. 
• Polyglandular autoimmune 

syndrome. 
• Autoimmune hypophysitis. 
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9.6. Appendix 6 - Ordering of System Organ Class 
 

 


	SpringerNature_NatMed_1370_ESM.pdf
	Ward_protocol.pdf
	Supplementary Appendix Material
	Table of Contents
	Supplementary Methods:
	Vaccination Stopping Rules
	Immunological Assay Method Details
	Evaluation of SARS-CoV-2 Humoral Response
	Evaluation of SARS-CoV-2 Cell-Mediated Immune Response


	Convalescent sera description
	Adverse Event Severity Evaluation and the Monitoring of Adverse Events of Special Interest
	Adverse Event of Special Interest (AESI)
	AESI for CoVLP Vaccine – Vaccine Enhanced Disease (VED)
	AESI for CoVLP Vaccine – Hypersensitivity Reactions
	AESI for Adjuvant – Potential Immune-Mediated Diseases (pIMD)

	Severity of Grades for Solicited Local and Systemic Adverse Events
	Solicited Adverse Events
	Unsolicited Adverse Events

	Detailed Immunogenicity Results
	Correlation between Neutralizing Antibody Assays

	References
	CoVLP019 Clinical Protocol V3.0
	SIGNATURES
	INVESTIGATOR AGREEMENT
	TABLE OF CONTENTS
	LIST OF TABLES
	SYNOPSIS
	ABBREVIATIONS
	1 INTRODUCTION
	1.1 Background
	1.2 Background of the Investigational Product
	1.2.1 Background of the Adjuvant AS03
	1.2.2 Background of the Adjuvant CpG 1018

	1.3 Pre-clinical Studies
	1.4 Clinical Studies
	1.5 Overall Rationale for the Study

	2 OBJECTIVES
	2.1 Primary Objectives
	2.2 Secondary Objectives
	2.3 Exploratory Objectives

	3 STUDY ADMINISTRATIVE STRUCTURE
	4 STUDY DESIGN AND RATIONALE
	4.1 Overview of Study Design
	4.2 Rationale of Study Design
	4.2.1 Randomization
	4.2.2 Blinding
	4.2.3 Dose Selection and Dosage Regimen
	4.2.4 Route of Administration
	4.2.5 Study Duration


	5 STUDY POPULATION
	5.1 Inclusion Criteria
	5.2 Exclusion Criteria
	5.3 Prior and Concomitant Therapy
	5.4 Prohibited Therapy

	6 TREATMENT ALLOCATION AND BLINDING
	6.1 Randomization
	6.2 Blinding

	7 DOSAGE AND ADMINISTRATION
	8 SPECIMENS AND CLINICAL SUPPLIES
	8.1 Management of Samples
	8.2 Collection of Samples
	8.3 Clinical Supplies

	9 TREATMENT COMPLIANCE
	10 STUDY EVALUATIONS
	10.1 Study Procedures
	10.1.1 Overview
	10.1.2 General COVID-19 Precautions at Clinical Sites 
	10.1.3 Screening (Visits 1)
	10.1.4 Dose 1 Vaccination (Day 0) (Visit 2)
	10.1.4.1 Prior to Vaccination
	10.1.4.2 Vaccination
	10.1.4.3 Thirty Minutes Post-vaccination

	10.1.5 Day 1 and Day 8 (Telephone Contact)
	10.1.6 Day 3 Follow-up (Visit 3)
	10.1.7 Day 21 Dose 2 Vaccination (Visit 4)
	10.1.7.1 Pre-vaccination
	10.1.7.2 Dose 2 Vaccination
	10.1.7.3 Post-Dose 2 Vaccination

	10.1.8 Day 22 and Day 29 (Telephone Contact)
	10.1.9 Day 24 (Visit 5)
	10.1.10  Day 42 (Visit 6)
	10.1.11  Monthly Calls Thereafter (Telephone Contact)
	10.1.12  Day 201 (Visit 7)
	10.1.13  Final Visit – Day 386 (Visit 8)
	10.1.14 Unscheduled Clinical Site Visit

	10.2 Safety
	10.2.1 Evaluations
	10.2.1.1 Solicited Local and Systemic Adverse Events
	10.2.1.2 Adverse Events and SARS-CoV-2 Positive Reports
	10.2.1.3 Clinical Laboratory Tests
	10.2.1.4 Vital Signs
	10.2.1.5 Physical Examinations

	10.2.2 Pregnancy
	10.2.3 Safety Endpoints
	10.2.3.1 Primary Endpoints
	10.2.3.2 Secondary Endpoints
	10.2.3.3 Exploratory Endpoints


	10.3 Immunogenicity
	10.3.1 Immunogenicity Evaluations
	10.3.2 Immunogenicity Endpoints 
	10.3.2.1 Primary Endpoints
	10.3.2.2 Secondary Endpoints
	10.3.2.3 Exploratory Endpoints



	11 SUBJECT COMPLETION/WITHDRAWAL
	11.1 Temporary Contraindications
	11.2 Screening Failures
	11.3 Contraindications for Subsequent Vaccination
	11.4 Removal of Subjects from Treatment or Assessment
	11.4.1 Follow-up of Discontinuations
	11.4.2 Lost to Follow-up Procedures

	11.5 Interruption of the Study

	12 STATISTICAL METHODS
	12.1 Analysis Populations
	12.1.1 Safety Analysis Set
	12.1.2 Intention-To-Treat Set
	12.1.3 Per Protocol Set

	12.2 Sample Size Determination
	12.3 Day 21 Data Transfer, Day 42 Data Analysis, and Interim Analysis
	12.4 Safety Analyses
	12.4.1 Analysis of Primary Endpoints
	12.4.2 Analysis of Secondary Endpoints
	12.4.3 Analysis of Exploratory Endpoints

	12.5 Immunogenicity Analyses
	12.5.1 Analysis of Primary Endpoints
	12.5.2 Analysis of Secondary Endpoints
	12.5.3 Analysis of Exploratory Endpoints

	12.6 Baseline and Subject Disposition

	13 ADVERSE EVENT REPORTING
	13.1 Definitions
	13.1.1 Serious Adverse Events
	13.1.2 Adverse Events
	13.1.3 Adverse Events of Special Interest
	13.1.3.1 Adverse Events of Special Interest for the Coronavirus-Like Particle COVID19 Vaccine
	13.1.3.1.1 Vaccine Enhanced Disease
	13.1.3.1.2 Hypersensitivity Reactions

	13.1.3.2 Adverse Events of Special Interest for the Adjuvants
	13.1.3.2.1 Potential Immune-Mediated Diseases and Other AESI as Listed in Section 19.5


	13.1.4 Expectedness of an Adverse Drug Reaction
	13.1.5 Initial SAE, AESI, and Pregnancy Reports Reporting by the Investigator
	13.1.6 Follow-up Reporting by the Investigator
	13.1.7 Reporting of SAEs Occurring after Study Termination
	13.1.8 Causal Relationship
	13.1.9  Reporting of SAEs to Health Authorities and IRB
	13.1.10  Independent Data Monitoring Committee
	13.1.11  Safety Review and Stopping Rules


	14 INVESTIGATIONAL PRODUCT INFORMATION
	14.1 Identity of Investigational Product
	14.1.1 Study Vaccine Composition
	14.1.2 Preparation and Administration of Study Vaccine
	14.1.3 Preparation, Handling, Storage, and Precautions for Use

	14.2 Packaging
	14.3 Labeling
	14.4 Drug Accountability

	15 STUDY-SPECIFIC MATERIALS
	16 ETHICAL ASPECTS
	16.1 Study-Specific Design Considerations
	16.2 Regulatory Ethics Compliance
	16.2.1 Investigator Responsibilities
	16.2.2 Independent Ethics Committee or Institutional Review Board
	16.2.3 Informed Consent
	16.2.4 Privacy of Personal Data


	17 ADMINISTRATIVE REQUIREMENTS
	17.1 Protocol Amendments
	17.2 Regulatory Documentation
	17.2.1 Regulatory Approval/Notification

	17.3 Source Documentation
	17.3.1 Diary and Memory Aid

	17.4 Case Report Form Completion
	17.5 Quality Control (Study Monitoring)
	17.6 Quality Assurance
	17.7 Record Retention
	17.8 Study Completion/Termination
	17.8.1 Study Completion
	17.8.2 Study Termination

	17.9 Registration of Clinical Studies and Disclosure of Results
	17.10 Publication Policy

	18 REFERENCES
	19 APPENDICES
	19.1 Appendix 1 – Sample Ruler to Measure Local Adverse Events
	19.2 Appendix 2 – Subject Diary Sample Pages
	19.3 Appendix 3 – Subject Memory Aid Sample Pages
	19.4 Appendix 4 – Three-Day Safety Summary (Sample)
	19.5 Appendix 5 – List of Potential Immune-Mediated Diseases


	Medicago CP-PRO-COVLP-019 SAP Final V3
	1. INTRODUCTION AND OBJECTIVES OF ANALYSIS
	1.1. Introduction
	1.2. Objectives of Statistical Analysis

	2. STUDY DESIGN
	2.1. Synopsis of Study Design
	2.2. Study Objectives
	2.3. Sample Size Justification
	2.4. Subject Selection
	2.4.1. Inclusion Criteria
	2.4.2. Exclusion Criteria

	2.5. Randomization Methodology
	2.6. Unblinding
	2.7. Stopping Rules
	2.8. Study Procedures
	2.9. Safety and Immunogenicity Endpoints and Variable Definition
	2.9.1. Safety endpoints
	2.9.2. Immunogenicity endpoints


	3. Overview of Planned Analysis
	4. Analysis Sets
	4.1. Population Definitions
	4.2. Protocol Deviations

	5. STATISTICAL METHODS
	5.1. Responsibilities
	5.2. General Statistical Methods and Data Handling
	5.2.1. General Methods
	5.2.1.1. General Methods for listings
	5.2.1.2. General Methods for Tables

	5.2.2. Computing Environment
	5.2.3. Methods of Pooling Data
	5.2.4. Adjustments for Covariates
	5.2.5. Multiple Comparisons/Multiplicity
	5.2.6. Subpopulations
	5.2.7. Withdrawals, Dropouts, Loss to Follow-up
	5.2.8. Missing, Unused, and Spurious Data
	5.2.9. Visit Windows
	5.2.10. Definition
	5.2.11. Computation of Derived data
	5.2.12. Handling of reported values with “<” sign or values reported as Below Limit of Quantification (BLQ)

	5.3. Subject Disposition
	5.4. Demographic and Baseline Characteristics
	5.4.1. Demographics
	5.4.2. Protocol Deviations
	5.4.3. Medical History
	5.4.4. Prior and Concomitant Medications

	5.5. Exposure Analysis
	5.6. Safety Analyses
	5.6.1. Adverse Events
	5.6.2. Adverse Events by subgroups
	5.6.3. Laboratory Data
	5.6.4. Vital Signs
	5.6.5. Physical Examinations
	5.6.6. Electrocardiogram
	5.6.7. COVID-19 Assessment or Experience
	5.6.8. Exploratory Safety Analysis

	5.7. Immunogenicity Analysis
	5.7.1. Analysis of Primary Endpoints
	5.7.2. Analysis of Secondary Endpoints
	5.7.3. Analysis of Exploratory Endpoints


	6. CHANGES TO PLANNED ANALYSES
	7. Quality ControL
	8. References
	9. Appendices
	9.1. Appendix 1 – Day 21 data transfer
	9.2. Appendix 2 – Day 42 analysis
	9.2.1. Tables and Figures to be generated
	9.2.2. Data Listings to be generated

	9.3. Appendix 3 – Day 201 analysis (interim analysis)
	9.3.1. Tables and Figures to be generated
	9.3.2. Data Listings to be Generated

	9.4.  Appendix 4 – Day 386 analysis (final analysis)
	9.4.1. Tables and Figures to be generated
	9.4.2. Data Listings to be Generated

	9.5. Appendix 5 - List of Potential Immune-Mediated Diseases
	9.6.  Appendix 6 - Ordering of System Organ Class




	Ward_SAP.pdf
	Supplementary Appendix Material
	Table of Contents
	Supplementary Methods:
	Vaccination Stopping Rules
	Immunological Assay Method Details
	Evaluation of SARS-CoV-2 Humoral Response
	Evaluation of SARS-CoV-2 Cell-Mediated Immune Response


	Convalescent sera description
	Adverse Event Severity Evaluation and the Monitoring of Adverse Events of Special Interest
	Adverse Event of Special Interest (AESI)
	AESI for CoVLP Vaccine – Vaccine Enhanced Disease (VED)
	AESI for CoVLP Vaccine – Hypersensitivity Reactions
	AESI for Adjuvant – Potential Immune-Mediated Diseases (pIMD)

	Severity of Grades for Solicited Local and Systemic Adverse Events
	Solicited Adverse Events
	Unsolicited Adverse Events

	Detailed Immunogenicity Results
	Correlation between Neutralizing Antibody Assays

	References
	CoVLP019 Clinical Protocol V3.0
	SIGNATURES
	INVESTIGATOR AGREEMENT
	TABLE OF CONTENTS
	LIST OF TABLES
	SYNOPSIS
	ABBREVIATIONS
	1 INTRODUCTION
	1.1 Background
	1.2 Background of the Investigational Product
	1.2.1 Background of the Adjuvant AS03
	1.2.2 Background of the Adjuvant CpG 1018

	1.3 Pre-clinical Studies
	1.4 Clinical Studies
	1.5 Overall Rationale for the Study

	2 OBJECTIVES
	2.1 Primary Objectives
	2.2 Secondary Objectives
	2.3 Exploratory Objectives

	3 STUDY ADMINISTRATIVE STRUCTURE
	4 STUDY DESIGN AND RATIONALE
	4.1 Overview of Study Design
	4.2 Rationale of Study Design
	4.2.1 Randomization
	4.2.2 Blinding
	4.2.3 Dose Selection and Dosage Regimen
	4.2.4 Route of Administration
	4.2.5 Study Duration


	5 STUDY POPULATION
	5.1 Inclusion Criteria
	5.2 Exclusion Criteria
	5.3 Prior and Concomitant Therapy
	5.4 Prohibited Therapy

	6 TREATMENT ALLOCATION AND BLINDING
	6.1 Randomization
	6.2 Blinding

	7 DOSAGE AND ADMINISTRATION
	8 SPECIMENS AND CLINICAL SUPPLIES
	8.1 Management of Samples
	8.2 Collection of Samples
	8.3 Clinical Supplies

	9 TREATMENT COMPLIANCE
	10 STUDY EVALUATIONS
	10.1 Study Procedures
	10.1.1 Overview
	10.1.2 General COVID-19 Precautions at Clinical Sites 
	10.1.3 Screening (Visits 1)
	10.1.4 Dose 1 Vaccination (Day 0) (Visit 2)
	10.1.4.1 Prior to Vaccination
	10.1.4.2 Vaccination
	10.1.4.3 Thirty Minutes Post-vaccination

	10.1.5 Day 1 and Day 8 (Telephone Contact)
	10.1.6 Day 3 Follow-up (Visit 3)
	10.1.7 Day 21 Dose 2 Vaccination (Visit 4)
	10.1.7.1 Pre-vaccination
	10.1.7.2 Dose 2 Vaccination
	10.1.7.3 Post-Dose 2 Vaccination

	10.1.8 Day 22 and Day 29 (Telephone Contact)
	10.1.9 Day 24 (Visit 5)
	10.1.10  Day 42 (Visit 6)
	10.1.11  Monthly Calls Thereafter (Telephone Contact)
	10.1.12  Day 201 (Visit 7)
	10.1.13  Final Visit – Day 386 (Visit 8)
	10.1.14 Unscheduled Clinical Site Visit

	10.2 Safety
	10.2.1 Evaluations
	10.2.1.1 Solicited Local and Systemic Adverse Events
	10.2.1.2 Adverse Events and SARS-CoV-2 Positive Reports
	10.2.1.3 Clinical Laboratory Tests
	10.2.1.4 Vital Signs
	10.2.1.5 Physical Examinations

	10.2.2 Pregnancy
	10.2.3 Safety Endpoints
	10.2.3.1 Primary Endpoints
	10.2.3.2 Secondary Endpoints
	10.2.3.3 Exploratory Endpoints


	10.3 Immunogenicity
	10.3.1 Immunogenicity Evaluations
	10.3.2 Immunogenicity Endpoints 
	10.3.2.1 Primary Endpoints
	10.3.2.2 Secondary Endpoints
	10.3.2.3 Exploratory Endpoints



	11 SUBJECT COMPLETION/WITHDRAWAL
	11.1 Temporary Contraindications
	11.2 Screening Failures
	11.3 Contraindications for Subsequent Vaccination
	11.4 Removal of Subjects from Treatment or Assessment
	11.4.1 Follow-up of Discontinuations
	11.4.2 Lost to Follow-up Procedures

	11.5 Interruption of the Study

	12 STATISTICAL METHODS
	12.1 Analysis Populations
	12.1.1 Safety Analysis Set
	12.1.2 Intention-To-Treat Set
	12.1.3 Per Protocol Set

	12.2 Sample Size Determination
	12.3 Day 21 Data Transfer, Day 42 Data Analysis, and Interim Analysis
	12.4 Safety Analyses
	12.4.1 Analysis of Primary Endpoints
	12.4.2 Analysis of Secondary Endpoints
	12.4.3 Analysis of Exploratory Endpoints

	12.5 Immunogenicity Analyses
	12.5.1 Analysis of Primary Endpoints
	12.5.2 Analysis of Secondary Endpoints
	12.5.3 Analysis of Exploratory Endpoints

	12.6 Baseline and Subject Disposition

	13 ADVERSE EVENT REPORTING
	13.1 Definitions
	13.1.1 Serious Adverse Events
	13.1.2 Adverse Events
	13.1.3 Adverse Events of Special Interest
	13.1.3.1 Adverse Events of Special Interest for the Coronavirus-Like Particle COVID19 Vaccine
	13.1.3.1.1 Vaccine Enhanced Disease
	13.1.3.1.2 Hypersensitivity Reactions

	13.1.3.2 Adverse Events of Special Interest for the Adjuvants
	13.1.3.2.1 Potential Immune-Mediated Diseases and Other AESI as Listed in Section 19.5


	13.1.4 Expectedness of an Adverse Drug Reaction
	13.1.5 Initial SAE, AESI, and Pregnancy Reports Reporting by the Investigator
	13.1.6 Follow-up Reporting by the Investigator
	13.1.7 Reporting of SAEs Occurring after Study Termination
	13.1.8 Causal Relationship
	13.1.9  Reporting of SAEs to Health Authorities and IRB
	13.1.10  Independent Data Monitoring Committee
	13.1.11  Safety Review and Stopping Rules


	14 INVESTIGATIONAL PRODUCT INFORMATION
	14.1 Identity of Investigational Product
	14.1.1 Study Vaccine Composition
	14.1.2 Preparation and Administration of Study Vaccine
	14.1.3 Preparation, Handling, Storage, and Precautions for Use

	14.2 Packaging
	14.3 Labeling
	14.4 Drug Accountability

	15 STUDY-SPECIFIC MATERIALS
	16 ETHICAL ASPECTS
	16.1 Study-Specific Design Considerations
	16.2 Regulatory Ethics Compliance
	16.2.1 Investigator Responsibilities
	16.2.2 Independent Ethics Committee or Institutional Review Board
	16.2.3 Informed Consent
	16.2.4 Privacy of Personal Data


	17 ADMINISTRATIVE REQUIREMENTS
	17.1 Protocol Amendments
	17.2 Regulatory Documentation
	17.2.1 Regulatory Approval/Notification

	17.3 Source Documentation
	17.3.1 Diary and Memory Aid

	17.4 Case Report Form Completion
	17.5 Quality Control (Study Monitoring)
	17.6 Quality Assurance
	17.7 Record Retention
	17.8 Study Completion/Termination
	17.8.1 Study Completion
	17.8.2 Study Termination

	17.9 Registration of Clinical Studies and Disclosure of Results
	17.10 Publication Policy

	18 REFERENCES
	19 APPENDICES
	19.1 Appendix 1 – Sample Ruler to Measure Local Adverse Events
	19.2 Appendix 2 – Subject Diary Sample Pages
	19.3 Appendix 3 – Subject Memory Aid Sample Pages
	19.4 Appendix 4 – Three-Day Safety Summary (Sample)
	19.5 Appendix 5 – List of Potential Immune-Mediated Diseases


	Medicago CP-PRO-COVLP-019 SAP Final V3
	1. INTRODUCTION AND OBJECTIVES OF ANALYSIS
	1.1. Introduction
	1.2. Objectives of Statistical Analysis

	2. STUDY DESIGN
	2.1. Synopsis of Study Design
	2.2. Study Objectives
	2.3. Sample Size Justification
	2.4. Subject Selection
	2.4.1. Inclusion Criteria
	2.4.2. Exclusion Criteria

	2.5. Randomization Methodology
	2.6. Unblinding
	2.7. Stopping Rules
	2.8. Study Procedures
	2.9. Safety and Immunogenicity Endpoints and Variable Definition
	2.9.1. Safety endpoints
	2.9.2. Immunogenicity endpoints


	3. Overview of Planned Analysis
	4. Analysis Sets
	4.1. Population Definitions
	4.2. Protocol Deviations

	5. STATISTICAL METHODS
	5.1. Responsibilities
	5.2. General Statistical Methods and Data Handling
	5.2.1. General Methods
	5.2.1.1. General Methods for listings
	5.2.1.2. General Methods for Tables

	5.2.2. Computing Environment
	5.2.3. Methods of Pooling Data
	5.2.4. Adjustments for Covariates
	5.2.5. Multiple Comparisons/Multiplicity
	5.2.6. Subpopulations
	5.2.7. Withdrawals, Dropouts, Loss to Follow-up
	5.2.8. Missing, Unused, and Spurious Data
	5.2.9. Visit Windows
	5.2.10. Definition
	5.2.11. Computation of Derived data
	5.2.12. Handling of reported values with “<” sign or values reported as Below Limit of Quantification (BLQ)

	5.3. Subject Disposition
	5.4. Demographic and Baseline Characteristics
	5.4.1. Demographics
	5.4.2. Protocol Deviations
	5.4.3. Medical History
	5.4.4. Prior and Concomitant Medications

	5.5. Exposure Analysis
	5.6. Safety Analyses
	5.6.1. Adverse Events
	5.6.2. Adverse Events by subgroups
	5.6.3. Laboratory Data
	5.6.4. Vital Signs
	5.6.5. Physical Examinations
	5.6.6. Electrocardiogram
	5.6.7. COVID-19 Assessment or Experience
	5.6.8. Exploratory Safety Analysis

	5.7. Immunogenicity Analysis
	5.7.1. Analysis of Primary Endpoints
	5.7.2. Analysis of Secondary Endpoints
	5.7.3. Analysis of Exploratory Endpoints


	6. CHANGES TO PLANNED ANALYSES
	7. Quality ControL
	8. References
	9. Appendices
	9.1. Appendix 1 – Day 21 data transfer
	9.2. Appendix 2 – Day 42 analysis
	9.2.1. Tables and Figures to be generated
	9.2.2. Data Listings to be generated

	9.3. Appendix 3 – Day 201 analysis (interim analysis)
	9.3.1. Tables and Figures to be generated
	9.3.2. Data Listings to be Generated

	9.4.  Appendix 4 – Day 386 analysis (final analysis)
	9.4.1. Tables and Figures to be generated
	9.4.2. Data Listings to be Generated

	9.5. Appendix 5 - List of Potential Immune-Mediated Diseases
	9.6.  Appendix 6 - Ordering of System Organ Class






