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Lessons from COVID-19 to Help Prevent Future Pandemics

Peter Daszak#

 

In just over 12 months since it was first discovered,
coronavirus disease 2019 (COVID-19) has caused over
100 million confirmed cases and more than 2.2 million
deaths.  Its  impact  on  our  global  economy  has  been
staggering  and  likely  to  be  in  the  tens  of  trillions  of
dollars  by  the  time  vaccines  are  fully  deployed  (1).
COVID-19 has caused significant hardship, mortality,
and  morbidity  across  the  world,  from  the  lockdowns
experienced  by  the  citizens  of  Wuhan  in  early  2020,
through to the waves of case spikes in European, North
American, and other countries. Pandemics of this scale
are rare, and many have called COVID-19 a once-in-a-
century  pandemic,  but  our  research suggests  that  they
are  increasing  in  frequency,  driven  by  a  rise  in  the
animal-to-human  pathogen  spillover  events  that
usually  cause  them  (2).  Over  the  last  2  decades,  our
group  has  been  tracking  the  origins  of  emerging
diseases,  analyzing  their  causes,  plotting  their
geography,  and  mathematically  dissecting  the  trends
that drive them to emerge. Since 1960 alone, we have
recorded  over  500  emerging  infectious  disease  (EID)
“events”  —  the  appearance  of  a  new  disease  in  the
human population for the first time or the sudden rise
in  caseload  of  a  known  disease.  By  correcting  for  the
underlying biases in reporting these events and testing
their correlation with likely causes, we have shown that
EIDs  are  on  the  rise  and  that  there  are  predictable
patterns  in  their  emergence  (3).  Moreover,  these
patterns  can be  used to  identify  future  pandemic risk,
set up surveillance and control programs to reduce that
risk,  and  build  strategies  to  ultimately  prevent
pandemics.

The  majority  of  EIDs,  and  almost  all  known
pandemics,  are  caused  by  zoonotic  pathogens,  often
viruses.  They  emerge  from  a  large  diversity  of  viruses
carried by wildlife and livestock. They are transmitted
on a daily basis across the vast human-livestock-wildlife
interfaces  associated  with  farming,  the  wildlife  trade,
deforestation,  mining,  road-building,  and  other
activities  that  increase  our  contact  with  animals.  This
process of spillover is enhanced by our growing global
population,  our  expanding  ecological  footprint,  and
our exponentially increasing travel  and trade networks

that  allow  diseases  like  COVID-19  to  spread  globally
within  days  or  weeks  (4).  Understanding  these
patterns,  provides  the  elements  of  a  prevention
strategy.

The first  step in any battle  is  to know your enemy,
and  in  this  case  identify  the  size  of  the  threat  and
where  it’s  coming  from.  Given  that  viruses  are  the
predominant  group  of  pathogens  and  that  most  viral
zoonoses  are  acquired  from  mammalian  hosts,  we
repeatedly sampled two species of mammals (a fruit bat
and  primate)  and  conducted  the  same  viral  discovery
protocol  on  each  sample.  Using  data  on  the  rate  of
discovery  of  new  strains  compared  to  repeat  findings,
we  were  able  to  estimate  the  unknown  diversity  of
viruses  in  all  mammal  species —  around  1.6  million
unidentified viruses from all viral families that include
zoonotic agents (5). We estimate that discovering 71%
of  these  would  cost  around  1.2  billion  USD  over  a
10-year  period  and  have  called  for  the  formation  of  a
“Global  Virome  Project”  to  do  this  (6).  We  envisage
countries  working  together  to  fund  viral  discovery
programs  that  upload  sequence  data  in  almost  real-
time, so that it can be used to identify those microbes
most  likely  to be able  to cause zoonoses,  and the data
then can be used to block spillover and create vaccines.
To  help  facilitate  the  work,  we  have  analyzed  every
single  known viral-animal  host  assemblage  to  estimate
the  global  distribution  of  yet-to-be-discovered  viruses
in mammals and the host species most likely to harbor
them (7).

To win a battle, it takes a warrior who can think like
their  enemy  and  outwit  them.  The  second  step
therefore  is  to  think  like  a  zoonotic  virus.  Viruses  are
particularly  well  adapted  to  zoonotic  transfer,
particularly those that commonly recombine or mutate
more  highly  than  others,  like  coronaviruses.  Once
viruses  are  able  to  cross  the  species  barrier  and spread
in  people,  they  rarely  are  constrained  by  national
boundaries  or  differences  in  wealth  or  social  status.
Thus,  the  second  step  in  preventing  pandemics  is  to
work  together  across  the  animal-livestock-human
interface and block the pathways for transmission. This
requires  cross-sectoral  collaboration  that  is  difficult,
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rarely  supported,  and  often  funded  by  different  silo’d
mechanisms.  In  the  USA,  Europe,  China,  and  many
other  countries  that  lead  public  health  efforts,  the
ministries  of  agriculture,  health,  and  environment
compete  for  funding  and  authority.  Using  a  One
Health strategy that brings greater collaboration across
these  silo’d  sectors  may  be  a  key  way  forwards.  In  a
recent  report  on  pandemics  and  the  environment  (8)
and  a  policy  paper  aimed  at  the  incoming  US
administration  (9),  we  called  for  the  formation  of  a
high-level  intergovernmental  council  on  pandemic
prevention  and  national  One  Health  platforms  to
strengthen our preparedness. This approach could have
direct impacts on reducing pandemic risk. One Health
outbreak  investigation  teams  could  be  formed  to
rapidly mobilize and investigate case clusters of unusual
new illnesses to identify, or rule out, a zoonotic source.
One Health policy strategies should be implemented to
reduce  the  drivers  of  new emerging  diseases  (e.g.  land
use  change,  the  wildlife  trade,  intensification  of
livestock production) or increase biosafety within these
activities.

These  programs  will  require  resources,  including
trained  staff  and  significant  funding.  However,  they
will  rapidly  pay  for  themselves:  we  estimate  that  the
cost  of  programs  to  reduce  deforestation  and  the
wildlife  trade  to  prevent  pandemics  will  cost  10s  of
billions  of  dollars,  while  the  cost  of  pandemics  is
estimated  at  500  million  USD – 1  trillion  USD each
year (8,10). Likewise, programs like the Global Virome
Project  or  the  World  Bank  One  World  One  Health
farm biosecurity initiative are likely to provide returns
of at least an order of magnitude for each dollar spent
over the long-term (11).  Finally, the biggest lesson we
can  learn  from  COVID-19  is  that  pandemics  exploit
our  weaknesses.  While  the  pandemic  raged,
geopolitical  forces  have  chipped  away  at  global
collaboration around science and public health. This is
untenable if we are to defeat this enemy. Viruses see us

as  one  species  to  move  among  and  infect.  To  defeat
them,  we  need  global  health  cooperation  more  than
ever. 
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