The needs of public health
and the economy need to be
finely balanced during the
pandemic, write Farah Huzair
and Joyce Tait

Our work on previous emerging infectious diseases has built up
a wealth of knowledge that we are bringing to bear on
Covid-19. This paper brings together some of this research:
(i) demonstrating the 1importance of understanding human
behavioural dynamics, (1ii) supporting the role of innovation
in diagnostics, drugs and vaccines for emerging infectious
diseases, and (1iii) justifying more rapid, adaptive regulatory
systems, as part of an enabling innovation ecosystem.

In the run-up to the declaration of a Covid-19 pandemic, there
have been major reactions in financial markets, with global
recession and longer term structural adjustment on the cards.
However, previous emerging infectious diseases have built up a
wealth of knowledge that we are bringing to bear on Covid-19.
Pandemic preparedness was initiated during the SARS outbreak
in 2002. SARS was not declared a pandemic, but health care
advisors became quickly attuned to the threat of emerging
zoonotic diseases. SARS was followed by the H5N1 event in
2005, the HIN1 pandemic in 2009 (resulting in an estimated
84,000 deaths worldwide (1), MERS in 2012, H7N9 in 2013 and
Ebola in 2019, all of which were thought to have pandemic
potential at the time of outbreak. Throughout these previous
challenges, as with Covid-19, governments have been faced with
the mutually incompatible challenges of encouraging social
distancing to minimise the spread of the disease and
encouraging healthy people to go to work as usual to minimise
the impact on the economy.
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Each event has added to the body of knowledge that might be
used by governments, regulators and health agencies on how to
manage pandemic events and improve the chances of a quick
recovery.

Understanding human behaviour

The H5N1 epidemic did not, as had been feared, evolve to
enable human-to-human transmission and the infection from
birds to humans was restricted largely to East Asian
countries. However, the case fatality rate (CFR) was ~60%
leading to alarm and serious contingency planning for a
pandemic outbreak. In the UK at the time, pandemic preparation
included the prospect of simultaneously giving contradictory
public messages — “business as usual” and “social distancing”,
potentially leading to serious disruption of the economy (2)
(Figure 1). The research underlying tis figure analysed the
views of emergency responders on the UK’s preparedness plans,
probably the best informed group to make such comments. It
also looked at the economic value of a vaccine, given the
expected tendency towards “prophylactic absenteeism” (top
left-hand side of Figure 1), where healthy people would avoid
going to work in case of contracting infection (3). Modelling
the impact of the disease on UK GDP showed that, although
prophylactic absenteeism would reduce the infection rate by
~1%, its impact on the economy would be in the billions of
pounds. We proposed that the benefits of an effective vaccine
or drug should be calculated, not just on the basis of 1its
health impacts, but also on its economic value in giving
people the confidence to continue to go to work. This study
highlighted the importance of the expected CFR in determining
the extent to which prophylactic absenteeism would occur. In
the HIN1 event, the ‘problem-related’ behaviours described in
Figure 1 began to appear in several countries, including the
UK, but rapidly evaporated when it became clear that the CFR
was similar to normal winter flu. This eliminated the need for
the vaccines and drugs that had been made rapidly available in
response to a higher expected CFR.



Figure 1. Preparedness Planning for Pandemic Influenza — Factors Impacting Mainly on the Economy
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The role of innovation in diagnostics, drugs and vaccines

At the time of the HIN1 outbreak, vaccine manufacturing was
dominated by a handful of multi-national corporations, with
hope and trust mainly invested in standard inactivated or
attenuated virus vaccines. The innovation ecosystem 1is now
much more vibrant and varied, occupied by small, medium and
large biotechnology firms, working in partnerships, consortia,
and other collaborative arrangements. New scientific
discoveries in synthetic biology, gene editing, and other
biotechnologies are enabling small, agile and dynamic firms to
develop radically new approaches to diagnosis and,
potentially, treatment for Covid-19 (4). For example, Geovax
(US) and BravoVax (Wuhan, China) are developing a vaccine
using a ‘plug-and-display’ technology platform that uses
virus-like particles and genetic material specific to
Covid-19. This approach has been used to produce vaccines for
Zika, Lassa fever and Ebola. iBio (US) and CC-Pharming (China)
are developing a vaccine in plants that combines automated
hydroponics, vertical farming systems and plant bioreactor



technology to rapidly scale-up production. This has already
been used to produce antibody candidates for Ebola, Dengue
fever, HPV, seasonal and avian influenza. LineaRx (US) and
Takis Biotech (Italy) have produced a synthetic gene to be
delivered to muscles for the temporary generation of an
antigen which could trigger an immune response against
Covid-19 (5). APEIRON Biologics AG in Austria has a
recombinant human enzyme product (APNO1l) which is already
approved for other indications (e.g. acute lung injury) and 1is
being trialled in Covid-19 patients in China in partnership
with Angalpharma Co., Ltd (China) and dMed Pharmaceutical Co.
(China) (6). Impressively this work 1is being undertaken
without the coordination activities of the WHO which, during
H1IN1, developed and circulated both the seed strain and
reagent and facilitated data sharing between vaccine producers

(7).

More rapid, adaptive regulatory systems

During the HIN1 pandemic, the European Medicines Agency
undertook significant regulatory adaptation, with new
expedited review and licensing procedures (8). In April 2009,
the new strain was identified and characterised. On June 11th,
the WHO declared a pandemic, allowing fast track assessment of
mock-up vaccines and rolling review of vaccine quality. Non-
clinical and clinical pharmacovigilance (RMP) data and
labelling information were submitted to the regulator by the
Marketing Authorisation Holders. The timeframe for evaluation
of the vaccines was reduced from 210 days to 70 days (9).

The H5N1 and HIN1 events also stimulated new approaches to
health communication between public health agencies,
healthcare organizations and frontline clinicians (11) and
review and updating of risk assessment and management
procedures (12).

Lessons for Covid-19

Covid-19 is again demonstrating the difficulty of adopting the



necessary social distancing to protect the health of the
population without also <creating severe economic
repercussions. Most governments have prioritised ‘social
distancing’ over protecting the economy (‘business as usual’),
even though the CFR for the majority of people seems to be low
enough to avoid public panic. At the time of writing it is not
clear how necessary this action is or how effective it will
be. However, Covid-19 has re-emphasised the over-riding
importance of setting up a new globally coordinated research
programme to find more rapid ways: (1) to develop targeted
diagnostics, drugs and vaccines, (ii) to scale up their
production to meet the needs of global populations, and (iii)
to develop routine, smarter and faster approaches to their
regulation. The cost to the global economy of Covid-19
justifies whatever cost will be involved to deliver this
outcome so that when the next pandemic comes along we are
better prepared to deal with it.

This paper was originally published in the INNOGEN Policy
Briefs: https://www.1innogen.ac.uk/reports-and-commentaries
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