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Response to Beran et al

To tHE EpiToR—We read the letter by
Beran et al [1] and welcome the opportu-
nity to address all the points raised. The
authors consider our article [2] to be
“promoting the need of vaccination and
inflating the booster dose effectiveness,”
and they support this claim by several ar-
guments questioning our methods. Our
view, however, is that our methods are
standard, previously used [3], and cer-
tainly not tailor made for vaccination
and all their details are clearly described.

We start with the claim by Beran et al
that it is incorrect to make “comparison
of effectiveness over the periods of 2 vs
6 months.” We believe that this objection
stems from a misunderstanding: we eval-
uate the effectiveness given that the indi-
vidual finds itself in the period, not over
the period, as the authors appear to be-
lieve. Because our results can be inter-
preted as the average effectiveness of
individuals, finding themselves in the
corresponding interval, it does not mat-
ter that the intervals are different.

We cluster time into intervals for the
sake of computability—in fact, we ap-
proximate waning patterns by piecewise
constant functions. In the analyses en-
compassing hybrid immunity (interac-
tions), 2 intervals per an immunity
source were the maximum; if we wanted
to include all possible interactions (with
finer clustering) the model would have
too many parameters to be estimated.
The interval split points have been cho-
sen to capture the waning pattern as
clearly as possible: because waning of
the postinfection immunity is slower
than that of the postvaccination one (a
fact we do not hide), the split point for
the former should have been set longer
(we chose 6 months) than that for the lat-
ter (we chose 2 months). Moreover,
aware of model limitations, we ran sever-
al auxiliary analyses with a finer time

granularity, also discerning between in-
dividual vaccines, but without interactions
[2, supplementary material 2, sections
11-14].

Next, Beran et al request that the effec-
tiveness of the boosters against severe
outcomes be “compared with the protec-
tion provided by infection,” yet this com-
parison easily stems from the published
results. For instance, the protection
against oxygen therapy for Omicron by
the third (booster) dose comes out as
0.9 (95%-confidence interval [CI],
.88-.92) during the first 2 months and
0.85 (95% CI, .8-.89) afterward (which
is in fact 2-5 months after application,
as the authors correctly point out). The
protection by infection in months 2-6,
on the other hand, is estimated as 0.81
(95% CI, .4-.94) [2, supplementary mate-
rial 2, section 7]. Although the latter CI is
rather wide, these values are comparable.

We agree with Beran et al that compar-
ing the boost2+ category with the full2+
category (see [2]) may be seen as prob-
lematic owing to a different distribution
of the individuals in each category; how-
ever, we refer the reader interested in a
more compatible comparison (but with-
out interactions) to analyses in our arti-
cle’s supplement [2, supplementary
material 2, sections 11-14], where the in-
terval 2-4 months, also comparable to
the boost2+ category, is considered for
full vaccination, giving full vaccination
effectiveness comparable to that of the
boosters. We stress that this does not in
any way disprove the protective effect af-
forded by a booster dose, which is the
only possibility for fully vaccinated indi-
viduals. Yet we agree that adding this
note in the main text could have made
things clearer.

The authors also state that mortality
and case fatality rate should have been in-
cluded. We did not consider case fatality
rate, because it is a numerical indicator
and thus out of the scope of our work.
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We agree that death is an important out-
come; the reason why we did not include
deaths is that they are, especially for the
Omicron variant, too rare to give statisti-
cally correct results for interactions,
which are our primary interest. (The
analyses with death as the outcome
can be made by running the script
Vyvanuti/batch_omicron_additional from
the repository at https:/github.com/bisop-
repo/omicronprotection.) Moreover, we
disagree that “COVID deaths” are a good
indicator of the “true state,” as they have
the same limitation as hospital admissions:
a patient who tested positive could have
died of a cause other than coronavirus dis-
ease 2019 (COVID-19); this is why we pre-
fer oxygen therapy as the outcome
indicating COVID-19, because it suffers
less from this limitation. We also refer the
readers to the study by Berec et al [4],
where deaths are examined; this was possi-
ble because deaths were not so rare for the
Delta variant, exclusively investigated in
that study.

Next, Beran et al object that our results
regarding hybrid immunity have not
been reported for the intensive care unit
admissions and oxygen therapy. In fact,
analyses including interactions (ie, evalu-
ating the hybrid immunity) have been
done [2, supplementary material 2, sec-
tions 7-10], but with the interactions col-
lected into just a single category owing to
the rarity of the outcomes (many hybrid
categories had no event). The results for
the accumulated category, however, are
superior to the postinfection immunity,
probably insignificantly so. (To assess
the statistical significance of this differ-
ence, an analysis similar to that by
Berec et al [4], assessing vaccines, can
be done).

Furthermore, our statement that “the
best protective strategy before a coming
wave is to vaccinate all individuals,
whether previously vaccinated or with
COVID-19

a previous infection” is
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questioned. We insist on this because we
have shown that (1) hybrid immunity
gives nearly 100% protection against hos-
pital admission, which clearly implies at
least the same protection against severe
(2) recent booster (third
dose) alone provides strong protection

outcomes;

against hospital admission as well as se-
vere outcomes; and (3) a past Delta infec-
tion alone gives solid, but not total,
protection against severe outcomes,
which can be elevated to nearly 100%
by vaccination.

Beran et al also argue that our analyses
should have been done separately for
high-risk and low-risk groups, because
“consistent vaccine effectiveness across
all age groups (as assumed by the au-
thors) is not valid.” Following their ad-
vice, we ran the Omicron-oxygen
analysis separately for the age groups
>60 and <60 years. See the results in
the Appendix of the present letter
(Supplementary Materials) and compare
them with the data in our article’s supple-
ment [2, supplementary material 2, sec-
tion 7]. In particular, (1) results for the
older group are nearly identical to those
of the “joint” analysis (because most
events came from there), (2) the results
for the young group are imprecise (be-
cause the events there are rare), and
(3) results for the younger group are
far from significantly different from
those for the older group, so the hypoth-
esis of a uniform vaccine effectiveness
(VE) cannot be rejected. To summarize:
while we can hypothesize a heteroge-
neous VE, we cannot estimate it

Moreover, because the severe outcomes

are rare in the young group, their VE is
of less interest.

Finally, Beran et al suggest several al-
ternative analyses that would “better in-
terpret the data.” However, as we
explained above, the analysis involving
deaths would not produce significant re-
sults, and splitting the population would
not provide any additional information.
The analysis with the required intervals
(but without interactions) could be run
by an easy modification of our code
(available at https:/github.com/bisop-
repo/omicronprotection), but we do not
expect it would bring any new insights.

Supplementary Data

Supplementary materials are available
at The Journal of Infectious Diseases
online  (http://jid.oxfordjournals.org/).
Supplementary materials consist of data
provided by the author that are published
to benefit the reader. The posted materi-
als are not copyedited. The contents of all
supplementary data are the sole responsi-
bility of the authors. Questions or mes-
sages regarding should be
addressed to the author.
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