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Pfizer and Moderna might be the biggest names in the vaccine game so far, but with more than 50 vaccine 
candidates in trials around the world, several other shots are on the verge of being approved in the United States. 
From mRNA to adenoviruses, to how efficient each vaccine appears to be against the extra contagious South 
African mutant strain, here's what you need to know about the five biggest players. 
 
1. The Pfizer vaccine 
Development: Authorized for emergency use and available to the public as of Dec. 11, 2020 
Effectiveness: 95 percent 
Estimated effectiveness against the South African strain: "Slightly less effective"; Pfizer-BioNTech is 
reportedly prepared to make a new vaccine to protect against the emerging variants if need be 
Shots required: Two shots, 21 days apart 
How it works: The Pfizer-BioNTech vaccine uses "mRNA," a molecule that teaches our cells how to make 
certain proteins. The COVID-19 mRNA vaccine specifically delivers instructions to cells for how to make a 
harmless "spike protein" that is distinctive to the coronavirus. The vaccine prompts some of our cells to form the 
spike proteins, which are then identified and targeted by our immune system, which in turn starts to manufacture 
the antibodies needed to target and fight off anything with the same spike protein in the future — like the actual 
coronavirus. Read a more detailed explanation at The New York Times. 
Why it's exciting: Pfizer and the German company BioNTech not only created the first vaccine to be authorized 
for emergency use in the United States, but one with a whopping 95 percent efficiency rate (for perspective, the 
FDA said a vaccine needed to be just 50 percent effective to get authorized). However, its use of the hyper-
fragile mRNA requires that it be stored at minus 70 degrees Celsius, which is "colder than winter in Antarctica," 
and makes it difficult to transport and store, especially in rural regions. 
 
2. The Moderna vaccine 
Development: Authorized for emergency use and available to the public as of Dec. 18, 2020 
Effectiveness: 92 percent 
Estimated effectiveness against the South African strain: "Slightly less effective" 
Shots required: Two shots 28 days apart, although Moderna is now exploring if a third shot will help against 
variants like the South African strain 
How it works: The Moderna is almost identical to the Pfizer vaccine, using mRNA to teach the body to 
recognize the signature spikes of an invading SARS-CoV-2 virus. The difference between the two vaccines 
comes down to the nuances of their makeup. "Even though they're both messenger RNA vaccines, they're really 
different messenger RNA molecules, they have different so-called lipid delivery systems, meaning the sort of 
fatty droplet in which the messenger RNA is located," Dr. Paul Offit, a member of the FDA's vaccine advisory 
committee, told CNN. 
Why it's exciting: Because of the difference between the lipid delivery systems, Moderna's vaccine is slightly 
more stable and flexible than Pfizer's, requiring storage of minus-20 degrees Celsius, or about the temperature of 
your refrigerator. That makes the vaccine easier to distribute, particularly to places that don't have the special 
freezers required to store the Pfizer vaccine. 
 
3. The Johnson & Johnson vaccine 
Development: Expected to be available to the public by late February or early March 
Effectiveness: 66 percent 
Estimated effectiveness against the South African strain: 57 percent 
Shots required: One 

1. Mark your confusion. 
2. Show evidence of a close reading. 
3. Write a 1+ page reflection. 



How it works: Like the Pfizer and Moderna vaccines, the Johnson & Johnson vaccine uses the coronavirus' 
spike proteins to teach the body how to recognize and fight against it. But instead of using mRNA to introduce 
the protein, Johnson & Johnson's vaccine uses DNA stored in a modified adenovirus — a technique that's been 
used for decades, including in recent vaccines to combat Ebola, HIV, and Zika. Read a more detailed 
explanation at The New York Times. 
Why it's exciting: Don't let what looks like a drop in effectiveness scare you off: according to The Washington 
Post, the Johnson & Johnson vaccine was 85 percent effective overall "at preventing severe disease" and 100 
percent effective in clinical trials at preventing COVID-related hospitalizations and death. That's huge. 
Additionally, reducing the required dosage to a single shot would make it far easier and quicker to vaccinate the 
population, speeding up our chances of achieving herd immunity. 
 
4. The Novavax vaccine 
Development: In late-stage trials in the U.S.; could be approved as early as April 
Effectiveness: 89.3 percent 
Estimated effectiveness against the South African strain: 49 percent 
Shots required: Two doses, 21 days apart 
How it works: The Novavax vaccine also relies on teaching the immune system to zero in on the coronavirus' 
spike proteins. Unlike the Johnson & Johnson vaccine, though, the Novavax vaccine uses harmless spike 
proteins that have been harvested from moth cells and compiled into nanoparticles (a process similar to how the 
hepatitis B vaccine works). The nanoparticles replicate the structure of the coronavirus, but can't actually infect 
you; they're then injected into the muscle, along with an "immunity-priming" compound, which energizes the 
body's immune response and produces the desired antibodies. Read a more detailed explanation at The New York 
Times. 
Why it's exciting: Novavax is nearly as effective as the Moderna and Pfizer vaccines, and the Maryland-based 
company previously said they'd be ready to deliver 100 million doses by early 2021 once they're given the 
greenlight. Though Novavax wasn't as effective against the South African strain, the company is already 
exploring a modified version that would better protect against the mutants. "We now have a vaccine, the first 
vaccine that's shown efficacy not only in the prototype COVID-19 original strain, but in two variant strains, one 
in the U.K. one in South Africa," Novavax Chief Executive Stanley Erck told The Wall Street Journal. "It's the 
only data that shows we can get efficacy against all three." 
 
5. The AstraZeneca vaccine 
Development: Britain authorized the vaccine for emergency use in December; the U.S. won't likely authorize it 
for emergency use before April 
Effectiveness: An average efficacy of 70 percent, though trials showed it as high as 90 or as low as 62 
Estimated effectiveness against the South African strain: Oxford-AstraZeneca has not yet confirmed the 
effectiveness of their vaccine against either the South African or the U.K. strains, though better data is expected 
soon. However John Bell, the Oxford University scientist who worked on the Oxford AstraZeneca vaccine, has 
expressed "a lot" of worry about the mutation. 
Shots required: Two, typically 28 days apart 
How it works: The AstraZeneca vaccine uses roughly the same strategy as the Johnson & Johnson vaccine, 
employing a modified adenovirus to introduce the gene for the coronavirus spike protein to the body, and elicit 
an immune response. 
Why it's exciting: The AstraZeneca vaccine is incredibly inexpensive and easy to mass produce: it only costs a 
few dollars per dose, and the company believes it could produce three billion doses in 2021, or enough to 
vaccinate one-fifth of the world's population. It can be stored in normal refrigerator temperatures, making it easy 
to distribute. The U.S. has already ordered 300 million doses of the vaccine, although it will not be available to 
the public before being approved by the FDA, likely in the late spring. 
 
Possible Response Questions: 

• What are your thoughts about the various vaccines? Explain.  
• What surprised you while reading this? Discuss.  
• Pick a word/line/passage from the article and respond to it.  
• Discuss a “move” made by the writer in this piece that you think is good/interesting. Explain.  


