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Vaccine Characteristics

• Recombinant adenovirus vector expressing the SARS-CoV-2 spike 
glycoproteins 

• Two different adenovirus vectors given in separate doses
• rAd26-S
• rAd5-S

• Two different formulations / vaccine preparations
• Frozen (easier to produce, more suitable for widespread vaccination)
• Lyophilized (difficult to produce, more stable, suitable for remote areas)

• Tested as 2-dose, prime-booster series
• rAd26-S as prime dose on day 0
• rAd5-S as booster dose on day 21



Trial Objective

• To assess safety and immunogenicity of both vaccine formulations and to compare the 
humoral immune response with that recorded in people who have recovered from COVID-
19
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Trial Approach

• Phase 1/2 trial
• Phase 1 tested a single dose of each vector by formulation
• Phase 2 tested a prime-booster series including both vectors by formulation
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Setting and Sites

Burdenko Hospital, Russia
• Frozen formulation
• Military hospital

• Civilian and non-conscripted 
military personnel volunteers

Sechenov University, Russia
• Lyophilized formulation
• Civilian volunteers

• June 18 – August 3, 2020



Eligibility Criteria

• Aged 18 – 60 years
• BMI 18.5 – 30.0
• Negative COVID-19 PCR and antibody tests for SARS-CoV-2
• No known exposure to or history of COVID-19
• No infectious disease at vaccination or for the 14 days before
• No other vaccinations in the 30 days before vaccination



Procedure

• No randomization or selection
• All who signed consent at each site were included in the arm of that site

• No unvaccinated control group

• Parallel, identical designs for both formulations
• Intramuscular injection into deltoid muscle

• Phase 1, either rAd26-S or rAd5-S
• Phase 2, first rAD26-S then rAd5-S

• Volunteers hospitalized for 28 days



Safety Outcomes

• Safety events were observed daily for 28 days (both phases) and on 
day 42 (phase 2)

• Injection-site reactions
• Systemic reactogenicity
• Medication use to alleviate symptoms



Immunogenicity Outcomes

• Primary
• Change from baseline in antigen-specific antibody levels

• Secondary
• Virus neutralizing antibody titers
• Antigen-specific cellular immunity

• No unvaccinated comparison arm
• Convalescent plasma from recovered COVID-19 patients used as 

comparison
• people who had a laboratory-confirmed COVID-19 diagnosis
• recovered for at least 2 weeks, and tested negative by PCR twice



Assessment Timing
Phase 1 Phase 2

Clinical and laboratory assessment • Day 0
• Day 2
• Day 14

• Day 0
• Day 14
• Day 28
• Day 42

Immune status assessment • Day 0
• Day 28

• Day 0
• Day 28
• Day 42

Neutralizing antibody titers • Day 0
• Day 14
• Day 28

• Day 0
• Day 14
• Day 28
• Day 42

Cell-mediated immune response • Day 0
• Day 14
• Day 28

• Day 0
• Day 14
• Day 28

Safety assessment • Day 0 – 28 • Day 0 – 28
• Day 42
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Participant Characteristics
frozen lyophilized



Safety Results

• Most common systemic and local reactions (combined formulations 
and phases):

• Pain at injection site (58%)
• Hyperthermia (50%)
• Headache (42%)
• Asthenia (28%)
• Muscle and joint pain (24%)

• Most systemic and local reactions were mild
• Full results given in article

• Most laboratory value changes were mild and transient



Humoral Immune Response
frozen lyophilized frozen lyophilized Conv

plasma



Cell-medicated Immune Response
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Results, summary

• 100% seroconversion for antigen-specific IgG and neutralizing 
antibody by day 42

• No cross-reactivity between rAd26-S and rAd5-S

• Cell-mediated immune response in 100% of volunteers by day 42 in 
phase 2

• Antigen-specific T-helper (CD4+) and T-killer (CD8+)
• Interferon-γ



Points Raised in Editorials
Editorial Point Author’s Response
Planned 180-day follow-up not reported Will be published when available 

(not yet published)
Potential confusion about the timing 
between the phase 1 and phase 2

Phase 2 began concurrently phase 1. 
2nd dose of phase 2 given after interim 
analysis of phase 1 1st dose.

Potentially suspect repeated patterns 
(see next slide)

Small numbers and discrete titration steps 
resulted in some repetition, especially if 
there’s a plateau of a response.
Not all the boxed values are identical.

Individual-level data not available to track 
individual immunogenicity trajectories

Data available upon request



Potentially Suspect Patterns?



Non-systematic update on 
COVID-19 vaccines



Licensed/emergency authorized COVID-19 vaccines

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html



https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines



https://www.who.int/news/item/31-12-2020-who-issues-its-first-emergency-use-validation-for-a-covid-19-
vaccine-and-emphasizes-need-for-equitable-global-access



Sputnik V development and testing timeline

• 17 June: Began recruitment in 2 hospitals
• 3 August: 42-day follow-up completed
• 11 August: Provisional approval of frozen vaccine
• 26 August: Provisional approval of lyophilized vaccine; Phase 3 trial in 

40,000 participants approved
• 11 Nov: Phase 3 results at first control point (VE: 92%)
• 14 Dec: Phase 3 results at second control point (VE: 91.4%)

• No phase 3 data are published



Sputnik V Safety

• Phase 2 began at least 5 days after start of phase, 1 for preliminary 
safety assessment

• Hospitalization of participants allowed for daily recording of AE in first 
28 days

• Doesn’t describe recording through day 42 for Phase 2 participants

• Used Medical Dictionary for Regulatory Activities (MedDRA) coding
• Categorizes AE by System Organ Classes, then breaks down into specific terms







https://www.cdc.gov/vaccines/covid-19/info-by-manufacturer/pfizer/reactogenicity.html
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https://www.cdc.gov/vaccines/covid-19/info-by-product/moderna/reactogenicity.html

https://www.cdc.gov/vaccines/covid-19/info-by-product/moderna/reactogenicity.html


https://www.cdc.gov/vaccines/covid-19/info-by-product/moderna/reactogenicity.html
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More info needed

• Considerations for preferential recommendations?
• Comparative vaccine safety
• Long-term safety
• Duration of protection

• Cross-protection against novel variants
• Effectiveness in preventing transmission
• Pregnant women and children
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