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Johnson & Johnson publishes early data for its covid-19 vaccine candidate. The vaccine is a
few months behind the mRNA options but may eventually offer advantages.
The past month has been a busy one on the coronavirus vaccine front. With the US FDA
granting emergency authorization of the Pfizer and Moderna covid-19 shots, rollouts have begun
among healthcare workers and other high-risk persons. We’ve been able to examine data from
both of these mRNA vaccines as well as a third option, the Oxford-AstraZeneca candidate (the
current DNA-based vaccine frontrunner).
Today, new data published in The New England Journal of Medicine on the
Ad26.COV2.S coronavirus vaccine, being developed and tested by Johnson & Johnson. This
vaccine is a “recombinant adenoviral vector” vaccine, and it uses a mechanism similar to the
Oxford-AstraZeneca approach. Scientists spliced a small piece of the SARS-CoV-2 genetic
material in a harmless version of an adenovirus (naturally occuring adenoviruses can and do
cause flu-like illnesses; the strains used for vaccines do not). One administered, the vaccine
generates an immune response from the body.
Today’s results are from the Phase 1-2a trial of 805 participants which took place at
multiple sites across the United States and Belgium. Three main cohorts were established and
studied. Data from two of those cohorts were reported today: subjects between 18 and 55 years
of age and those greater than 65 years of age. (Data from another cohort which will allow long
term comparisons between one and two dose regimens were not reported in this new paper). The
two cohorts in this study received either a low or high dose intramuscular shot in either a single
dose or in a two-dose regimen scheduled 56 days apart. Participants were randomized to one of
five groups: low dose followed by low dose, low dose followed by placebo, high dose followed
by high dose, high dose followed by placebo and placebo followed by placebo. The main goal of
the study was safety and reactogenicity (Phase 1 and Phase 2 trials are not adequately large
enough to study efficacy). This differs from the recent vaccine studies which focused on efficacy
and made global headlines when they were found to be around 95 percent effective in preventing
covid-19 disease.
At day 29 after the first dose, neutralizing antibody levels (titers) were detected in 90
percent or more of all participants. That number increased to 100 percent by day 57. These titers
remained stable until day 71. Of note, the second booster dose was associated with antibody
levels that were 2.6-2.9 times above levels after the first dose. This implies that a booster shot
might provide a great deal of protection, but this study was not designed to study outcomes.
Therefore, we do not know whether these higher titers mean greater and longer durability of
protection, though it certainly implies that advantage.
Meanwhile, side effects were similar to the mRNA vaccines, with most common
complaints being fatigue, headache, myalgia and injection site pain. These effects were reported
more often in the high-dose groups.
Similar to the mRNA vaccines, adenovirus-based vaccines cause our cells to produce just
the spike protein of SARS-CoV-2 (which our body then generates antibodies to), but not the rest
of the virus. In addition, adenovirus itself is “replication incompetent,” meaning it has been
engineered so that it can’t replicate and spread in our bodies. Unlike mRNA vaccines,
adenoviruses have been used in the past. A current example of an adenoviral vaccine is the rabies
vaccine.

One criticism of adenoviral vaccines is that booster shots may be required, given a
waning response over time. Another is that since in general, adenoviruses are common, some
individuals may already have immunity prior to vaccine administration. In other words, if
someone is immune to the adenovirus itself, the vaccine might fail to work because our body
would neutralize it before it gains entry into our cells, a necessary step in order for the
coronavirus spike protein to be manufactured and to then trigger an immune response.
However, adenovirus vaccines have a major advantage: storage. Unlike the mRNA
vaccines, the Johnson and Johnson vaccine is expected to be stable at normal freezer
temperatures for two years or longer. Even at refrigerator temperatures, the vaccine is thought to
have a three-month shelf life. The mRNA vaccines require freezers that are so cold that even
most pharmacies don’t have them, and transportation requires dry ice or unusually cold (and
hard-to-come-by) freezers. So if this vaccine works as well as the mRNA options do, it will have
substantial appeal.
It must be cautioned that these data reflect early research of Phase 1-2a trials. The report
provides information that supports further development of this method as a future vaccine
candidate. Phase 3 trials will assess whether this vaccine is as protective as the current available
options. While these initial results are promising, nothing can replace Phase 3 data, which we
await with anticipation.
—Christopher Sampson, MD, FACEP
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