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Letter to the Editor

Comparative seasonalities of influenza A, B and ‘common g,
cold’ coronaviruses - setting the scene for SARS-CoV-2
infections and possible unexpected host immune

interactions
Dear Editor,

We read with interest the recent report on the development
of antibodies to SARS-CoV-2 [1]. Such studies provide clear evi-
dence of seroconversion in the majority of patients hospitalized
with COVID-19, and kinetics of IgM and IgG antibody development
similar to that of other respiratory virus infections. While such re-
ports provide specific antibody measurements, they have not as-
sessed possible cross-reactive antibodies that have been recognised
for some time [2-4].

Recent reports raise concerns about the possibility of vaccine-
related antibody-dependent enhancement (ADE) between the vari-
ous coronaviruses, including SARS-CoV-2 [5-7]. According to these
concerns, there is a potential risk of enhanced pathology caused
by interactions between non-neutralising antibodies binding to the
spike of SARS-CoV-2. Such antibodies could be induced by certain
vaccines, or - in theory- from seasonal or ‘common cold’ coron-

avirus infections [5-7] - the latter of which are currently mostly
relatively benign and self-limiting [8]. Whether these concerns are
valid remains to be determined, but it is clear that understand-
ing the potential interactions will be important in the months and
years to come.

Here we present some older and more recent seasonal coron-
avirus positivity data, compared with contemporaneous seasonal
influenza A and B, to set the epidemiological context for SARS-
CoV-2 immunological responses in new host populations. The data
was obtained from a larger study from diagnostic laboratories from
various countries (Vancouver, Edmonton, Halifax, Canada; Leices-
ter, UK; Rotterdam, The Netherlands; Ulaanbaatar, Mongolia; Kuala
Lumpur, Malaysia; Singapore; Christchurch, New Zealand), where
seasonal coronaviruses are tested routinely in their respiratory PCR
panels.

The data has been plotted as monthly %positive samples.
Fig. 1 summarises and compares the seasonality of the seasonal
coronaviruses across these countries. Fig. 2 gives an example of
the individual country wavelet plots, with additional Online Ma-
terial showing additional wavelet (Figure S1) and linear (Figure S2)
plots for individual viruses at each site, as previously described [9].
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Fig. 1. Comparative seasonality of influenza A, B and coronavirus infections across seven countries. The absence of the influenza B coloured bars in the data UK-Leicester
and New Zealand-Christchurch is due to the absence of a regular peak for this virus over the samplnig period.
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The wavelet plots offer a higher degree of temporal resolution

and highlight major and minor periods of enhanced periodicity for
UK-Leicester each virus. Although there is often a major peak (marked in red
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in the Figure S1 panels), there are usually multiple minor peaks
around this, which show that these viral infections can be ongo-
T —— ing over a longer period though at lower levels. Despite this and
[ = the variability in the overall period of data capture for each site
4 S (mainly due to the availability of a multiplex respiratory virus PCR
3/ containing the coronavirus targets), there are several fairly clear
| l seasonal patterns.

In most temperate sites (Canada, UK, The Netherlands, New
- Fus Zealand), the coronavirus peak occurs either slightly before or si-
N~ — multaneously with the influenza A and B peaks. In Singapore, there
— is no consistent relationship between the influenza A, B and coron-
— avirus peaks. In Mongolia and Kuala Lumpur, the coronavirus peak
appears to precede the influenza A peaks by about 4 months.

The potential for ADE has been recognised with previous vi-
ral vaccines, particularly with RSV (respiratory syncytial virus) and
Aversge wevelet power dengue [10]. Further investigations into these issues are needed as
-y ooy ' the SARS-CoV-2 trial vaccines go through their testing phases. If
there is a potential ADE issue with any SARS-CoV-2 vaccine with
E—— the common cold coronaviruses, recognising and understanding
e their local circulation patterns can help us avoid SARS-CoV-2 vac-
¢ ¢ cination at times when such ADE complications may be worst —
i/ especially where such complications are correlated to specific lev-
L els of vaccine-induced SARS-CoV-2 antibodies that may wane over
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Fig. 2. Example of wavelet plot for Leicester UK, 2016-2019 (an expandable higher
resolution version is available online, Figure S1D). Note that the timing of the major
peak for influenza A (Flu A), B (Flu B) and CoV (seasonal coronaviruses: CoV-0C43,
CoV-229E, CoV-NL63, CoV-HKU1) are virtually coincident during this period, but

that the CoV signal is dominated by the peak positivity of CoV-0C43. [10].
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