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A COORDINATED GLOBAL 
RESEARCH ROADMAP:  
2019 NOVEL CORONAVIRUS

There is broad consensus on the need for research to: focus on actions that can 
save lives now; facilitate actions so that those affected are promptly diagnosed 
and receive optimal care; and catalyse the full integration of all innovations within 
each research area.

Moreover, there is an imperative to support research priorities in a way that leads to 
the development of sustainable global research platforms pre-prepared for the next 
disease X epidemic. This will allow for accelerated research, innovative solutions 
and R&D of diagnostics, therapeutics and vaccines, as well as the timely and 
equitable access to these life-saving tools for those at highest risk.
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2 O
n 11-12 Feb

ruary 20
20

, W
H

O
, in collab

oration w
ith the G

lob
al R

esearch 
C

ollab
oration for Infectious D

isease P
rep

ared
ness and

 R
esp

onse (G
LO

P
ID

-R
) 

– an international netw
ork of fund

ers to facilitate coord
ination and

 inform
ation 

sharing
, org

anized
 a G

lob
al Forum

 on research and
 innovation for C

O
V

ID
-19 

(‘G
lob

al R
esearch Forum

’). 

The tw
o-d

ay m
eeting

 w
as convened

 by W
H

O
, 

using
 the R

&
D

 B
luep

rint strateg
y as a fram

ew
ork. 

This is a strateg
y w

hich aim
s to coord

inate and
 

accelerate g
lob

al research w
ork to targ

et d
iseases 

that threaten hum
anity, d

evelop
 d

iag
nostics, 

m
ed

icines and
 vaccines fast, and

 p
rom

p
tly resp

ond
 

to outb
reaks thereby p

reventing
 ep

id
em

ics.

The g
oals of the m

eeting
 w

ere tw
o-fold

:

G
oal 1 (im

m
ed

iate p
riorities): To accelerate research 

that can contrib
ute to containing

 the sp
read

 of this 
ep

id
em

ic and
 facilitate that those aff

ected
 receive 

op
tim

al care; w
hile integ

rating
 innovation fully 

w
ithin each them

atic research area. 

G
oal 2 (m

id
-long

 term
): To sup

p
ort research 

p
riorities in a w

ay that lead
s to the d

evelop
m

ent 
of g

lob
al research p

latform
s, aid

ing
 p

rep
ared

ness 
for the next unforeseen ep

id
em

ic and
 encourag

ing
 

accelerated
 research, d

evelop
m

ent and
 eq

uitab
le 

access, b
ased

 on p
ub

lic health need
s, to 

d
iag

nostics, therap
eutics and

 vaccines. 

O
ver 4

0
0

 p
articip

ants from
 across the w

orld
 cam

e 
tog

ether at the G
lob

al R
esearch and

 Innovation 
Forum

, includ
ing

 scientists, M
em

b
er States’ 

rep
resentatives, p

ub
lic health p

rofessionals, fund
ers 

and
 p

rivate sector rep
resentatives, to accelerate 

the d
evelop

m
ent of innovations to control the 

ep
id

em
ic. 

The current ep
id

em
ic of C

O
V

ID
-19 is 

unp
reced

ented
. A

lthoug
h som

e g
ood

 p
rog

ress 
has b

een m
ad

e in ep
id

em
ic p

rep
ared

ness since 
p

revious outb
reaks over the last d

ecad
e, there are 

still clear and
 sig

nificant challeng
es. Som

e of the 
b

ig
g

est challeng
es are that there are currently no 

p
roven therap

eutics or vaccines or rap
id

 p
oint of 

care d
iag

nostic tests for C
O

V
ID

-19 and
 there are 

m
ajor research g

ap
s in m

any other key research 
and

 innovation areas. 

Since the W
est A

frica E
b

ola outb
reak, W

H
O

 has – 
at the req

uest of the M
em

b
er States – estab

lished
 

the R
&

D
 B

luep
rint strateg

y. In this m
ost recent 

outb
reak this has allow

ed
 W

H
O

 to w
ork closely 

w
ith g

lob
al exp

erts, g
overnm

ents and
 p

artners to 
rap

id
ly exp

and
 scientific know

led
g

e on the virus, 
to track its sp

read
 and

 virulence, and
 to p

rovid
e 

ad
vice to countries and

 ind
ivid

uals on control 
m

easures. 

R
esearch top

ics d
iscussed

 includ
ed

: 1) virus: natural 
history, transm

ission and
 d

iag
nostics; 2) anim

al 
and

 environm
ental research on the virus orig

in, 
and

 m
anag

em
ent m

easures at the hum
an-anim

al 
interface; 3) ep

id
em

iolog
ical stud

ies; 4
) clinical 

characterization and
 m

anag
em

ent; 5) infection 
p

revention and
 control, includ

ing
 health care 

w
orkers’ p

rotection; 6) cand
id

ate therap
eutics 

R
&

D
; 7) cand

id
ate vaccines R

&
D

; 8) ethical 
consid

erations for research and
; 9) integ

rating
 

social sciences in the outb
reak resp

onse. These 
top

ics w
ere ad

d
ressed

 in them
atic w

ork g
roup

s 
and

 then b
roug

ht b
ack to the p

lenary for 
d

iscussion and
 ag

reem
ent. E

xp
erts id

entified
 

key know
led

g
e g

ap
s and

 research p
riorities and

 
shared

 scientific d
ata on ong

oing
 research, thereby 

accelerating
 the g

eneration of critical scientific 
inform

ation to contrib
ute to the control of the 

C
O

V
ID

-19 em
erg

ency. 

A
lthoug

h exp
erts recog

nized
 that an im

p
ortant 

am
ount of inform

ation is availab
le just tw

o m
onths 

into the outb
reak, there are still concerns ab

out 
know

led
g

e g
ap

s and
 lack of clear evid

ence to 
sup

p
ort som

e interventions. 

The im
p

ortance of streng
thening

 cap
acity w

as 
hig

hlig
hted

. Integ
ration of research activities in 

the resp
onse to outb

reaks and
 the lessons learnt 

on SA
R

S, E
b

ola, Lassa fever, and
 N

ip
ah have led

 
to a p

rom
p

t research resp
onse now

. P
articip

ants 
em

p
hasized

 that as w
e m

ob
ilize the research 

com
m

unity for C
O

V
ID

-19, concerted
 eff

orts 
should

 b
e m

ad
e to facilitate the sustainm

ent of 
this cap

acity to sup
p

ort other ong
oing

 or future 
outb

reaks across the w
orld

.

The Scientific A
d

visory G
roup

 of the W
H

O
 R

&
D

 
B

luep
rint m

et on 2 M
arch 20

20
 to review

 the 
p

rog
ress m

ad
e since the G

lob
al R

esearch Forum
 

and
 to p

rovid
e ad

vice to W
H

O
 on ad

d
itional 

p
rioritization of research actions for this outb

reak.

This d
ocum

ent p
resents a G

lob
al R

esearch 
R

oad
m

ap
 w

ith im
m

ed
iate, m

id
-term

 and
 long

er-
term

 p
riorities to b

uild
 a rob

ust g
lob

al research 
resp

onse on the b
asis of the d

elib
erations d

uring
 

the G
lob

al R
esearch Forum

. 

A
bout this docum

ent

“    This outb
reak is a test of 

p
olitical, financial and

 scientific 
solid

arity for the w
orld

 to fig
ht 

a com
m

on enem
y that d

oes not 
resp

ect b
ord

ers... w
hat m

atters 
now

 is stop
p

ing
 the outb

reak 
and

 saving
 lives.”  

 D
r Tedros,  

D
irector G

eneral, W
H

O
  

©
 Im

ag
e cred

it



20
19 N

O
V

EL C
O

R
O

N
AV

IR
U

S G
LO

B
A

L R
ESEA

R
C

H
 A

N
D

 IN
N

O
VATIO

N
 FO

R
U

M
: TO

W
A

R
D

S A
 R

ESEA
R

C
H

 R
O

A
D

M
A

P 5

20
19 N

O
V

EL C
O

R
O

N
AV

IR
U

S G
LO

B
A

L R
ESEA

R
C

H
 A

N
D

 IN
N

O
VATIO

N
 FO

R
U

M
: TO

W
A

R
D

S A
 R

ESEA
R

C
H

 R
O

A
D

M
A

P 

4 G
oals of the G

lobal R
esearch R

oadm
ap

R
esearch and innovation play increasingly im

por-
tant roles during, after, and in anticipation of public 
health em

ergencies. C
onducting research is linked to 

“a m
oral obligation to learn as m

uch as possible, as 
quickly as possible”. 

It is im
portant to underline that research - im

ple-
m

ented as policy and practice - can save lives and
 

needs to be integrated into the response from
 the 

start.

The global im
perative for the research com

m
unity 

is to m
aintain a high-level discussion platform

 w
hich 

enables consensus on strategic directions, nurtures 
scientific collaborations, and supports optim

al and
 

rapid research to address crucial gaps, w
ithout 

duplication of eff
orts. Im

portantly there is a decisive 
pledge to collaboration, solidarity and to equitable 
access to all innovations developed. 

The W
H

O
 R

&
D

 B
lueprint is facilitating such plat-

form
s. In addition to the research actions ongoing, 

a com
prehensive collaborative research agenda has 

been draw
n up. The im

plem
entation of this collabo-

rative research agenda has started.  

The intense com
m

unications and
 inform

ation sharing
 am

ong
 researchers is unp

reced
ent-

ed
 and

 has resulted
 in a level of collab

oration am
ong

 scientists that, tog
ether w

ith inno-
vation ad

vances, has led
 to research actions b

eing
 im

p
lem

ented
 faster than ever b

efore 
d

uring
 an outb

reak.

G
oals of the G

lobal R
esearch R

oadm
ap

To facilitate that those aff
ected

 are p
rom

p
tly d

iag
nosed

 and
 

receive op
tim

al care; w
hile integ

rating
 innovation fully w

ithin 
each research area.

To sup
p

ort research p
riorities that w

ill lead
 to the 

d
evelop

m
ent of sustainab

le g
lob

al research p
latform

s that 
are p

rep
ared

 for the next d
isease X

 ep
id

em
ic.

A G
oal

B G
oal

Figure 1. Principles to guide the im
plem

entation of the G
lobal R

esearch R
oadm

ap

Pow
ering research

A
n und

erstand
ing

 that 
science and

 research stays at 
the heart of the resp

onse

A
 g

lob
al research and

 
innovation road

m
ap, 

facilitated
 by W

H
O

, to enab
le 

the im
p

lem
entation of 

p
riority research

Facilitating future research actions

A
 coord

inated
 eff

ort to m
aintain rep

ositories of p
rod

ucts p
ip

elines, p
rotocols, p

roced
ures, and

 
tools.

A
 series of eff

orts enab
ling

 critical sup
p

ort for reg
ulatory and

 ethics, and
, use of p

latform
s for 

d
evelop

ing
 vaccines and

 therap
eutics that can b

e useful b
eyond

 C
O

V
ID

-19.

C
oordinating research

A
 series of critical research 

eff
orts so that those aff

ected
 

are p
rom

p
tly d

iag
nosed

 and
 

receive op
tim

al care

A
 com

m
itm

ent to d
evelop

 
fram

ew
orks that w

ould
 

accelerate d
evelop

m
ent, 

p
rod

uction and
 access to 

m
ed

ical counterm
easures

C
om

m
itting to fair and 

equitable access

A
n unam

b
ig

uous 
com

m
itm

ent to g
lob

al 
solid

arity and
 eq

uitab
le 

access to ad
vances m

ad
e

A
 g

lob
al eff

ort to enab
le the 

scaling
-up

 of any successful 
intervention

A
 coord

inated
 eff

ort to 
facilitate eff

ective, fair and
 

eq
uitab

le access b
ased

 on 
p

ub
lic health need

s

1  W
H

O
 (20

16) G
uid

ance for m
anag

ing
 ethical issues in infectious d

isease outb
reaks, availab

le at: ap
p

s.w
ho.int/iris/b

itstream
/10

665/250
580

/1/978924154
9837-eng

.p
d

f?ua=1, at p
ag

e 30
.

©
 Im

ag
e cred

it



20
19 N

O
V

EL C
O

R
O

N
AV

IR
U

S G
LO

B
A

L R
ESEA

R
C

H
 A

N
D

 IN
N

O
VATIO

N
 FO

R
U

M
: TO

W
A

R
D

S A
 R

ESEA
R

C
H

 R
O

A
D

M
A

P 7

20
19 N

O
V

EL C
O

R
O

N
AV

IR
U

S G
LO

B
A

L R
ESEA

R
C

H
 A

N
D

 IN
N

O
VATIO

N
 FO

R
U

M
: TO

W
A

R
D

S A
 R

ESEA
R

C
H

 R
O

A
D

M
A

P 

6 Proposed strategic approaches and critical actions

There is an im
p

erative for a coord
inated

 and
 m

ulti-d
iscip

linary ap
p

roach. The G
lob

al R
esearch R

oad
m

ap
 

is a critical tool b
ut w

ill only enab
le rob

ust research and
 fast answ

ers to critical know
led

g
e g

ap
s if ind

eed
 

transp
arency and

 collab
oration are m

aintained
 throug

hout.

O
ne challeng

e is how
 to hand

le the g
reater 

uncertainties associated
 w

ith research d
uring

 this 
outb

reak. The p
otential accep

tab
ility of d

iff
erent 

risks w
ill vary, d

ep
end

ing
 on num

erous factors 
includ

ing
 the typ

e of research and
 the context in 

w
hich it takes p

lace.

It m
ust b

e recog
nized

 that a ‘one size fits all’ 
ap

p
roach tow

ard
s the im

p
lem

entation of research 
m

ay not b
e ap

p
rop

riate and
 therefore it is 

im
p

ortant that g
lob

al p
riorities are contextualized

, 
and

 p
rotocols and

 interventions assessm
ents are 

ad
justed

 to local need
s and

 realities as w
ell as the 

translation of any results.

A
 num

b
er of lessons learnt from

 p
revious and

 current outb
reaks are essential in d

esig
ning

 the strateg
y so 

that critical research is successfully im
p

lem
ented

. These includ
e:

1.  E
ng

ag
em

ent w
ith all com

m
unities includ

ing
 

m
arg

inalized
 ones, those in resource 

constrained
 environm

ents and
 those not 

eng
ag

ed
 via M

em
b

er States’ rep
resentation. 

The research com
m

unity need
s to p

rom
ote 

that research is p
rioritized

 aim
ing

 at p
rotecting

 
health care w

orkers in the b
road

est sense.

2.  C
ritical im

p
ortance of the d

evelop
m

ent, 
d

issem
ination and

 use of hig
h-q

uality g
eneric/

core p
rotocols , w

hether or not it is in the 
clinical m

anag
em

ent context, as p
art of social 

science research or as p
art of trials to evaluate 

exp
erim

ental therap
eutics and

 vaccines. The 
m

ore the research com
m

unity is encourag
ed

 
to use such p

rotocols, the b
etter. They can b

e 
ad

ap
tab

le and
 w

ill contrib
ute to ob

tain rob
ust 

answ
ers, faster.

3.  The facilitating
 role of g

overnm
ents is 

critical. This includ
es the d

evelop
m

ent of 
national research p

lans and
 sup

p
orting

 their 
im

p
lem

entation, facilitating
 research oversig

ht 
p

rocesses, stream
lining

 im
p

ortation of critical 
g

ood
s and

 exp
erim

ental p
rod

ucts, and
 ad

vising
 

health care w
orkers and

 institutions to eng
ag

e 
in p

riority research.

4.  A
vailab

ility of stand
ard

ized
 serolog

ical 
assays, serum

 b
anks and

 p
op

ulation level 
seroep

id
em

iolog
ical stud

ies is critical to inform
 

p
op

ulation levels of infection and
 im

m
unity 

and
 inform

 containm
ent m

easures, as w
ell as 

to enab
le the p

rom
p

t id
entification of cases 

and
 facilitate the evaluation of exp

erim
ental 

therap
eutics and

 vaccines.

5.  A
ccess to the b

enefits of research is critical. 
This involves eq

uity and
 transp

arent allocation 
p

rocesses for d
iag

nostics, therap
eutics and

 
vaccines.

6.  W
hile the research com

m
unity focuses on 

hum
an related

 research, it is im
p

ortant to 
continue cond

ucting
 research to und

erstand
 

the orig
in of the virus, the anim

al host and
 the 

factors lead
ing

 to the sp
ill over events.

Figure 2. K
ey com

ponents for successful im
plem

entation of the G
lobal  

R
esearch R

oadm
ap

A
 defined G

lobal 
R

esearch R
oadm

ap

(w
ith activities, 

tim
elines, roles and

 
accountab

ility)

D
evelopers and 

m
anufacturers 

engaged 

(on research and
 

fair and
 eq

uitab
le 

allocation d
ecisions)

N
ational research 

plans at the core of 
research agenda

(in line w
ith the G

lob
al 

R
esearch R

oad
m

ap)

Funders aligned to 
support research 
priorities

(in line w
ith the G

lob
al 

R
esearch R

oad
m

ap
 

and
 national p

lans)

C
oordinated 

im
plem

entation  
of critical research

(using
 core g

eneric 
p

rotocols w
hen 

p
ossib

le) 

H
arm

onized 
plans for scale up 
m

anufacturing of 
products

(sp
eed

, access, cost)
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8 Im
m

ediate next steps to contribute  
to control the outbreak

Selected know
ledge gaps

The g
lob

al com
m

unity has a resp
onsib

ility to p
rovid

e the b
est evid

ence to inform
 p

ub
lic health 

interventions to curtail the current ep
id

em
ic. 

It is im
p

ortant to strike the rig
ht b

alance b
etw

een stop
p

ing
 transm

ission now
 and

 p
rep

aring
 for the future. 

There is an im
p

erative for research to focus on actions that can save lives now
.

Som
e know

led
g

e g
ap

s m
erit b

eing
 hig

hlig
hted

 g
iven their relevance to the g

oals that have b
een set forth.

1.  M
obilize research on rapid point of care 

diagnostics for use at the com
m

unity level - 
this is critical to b

e ab
le to q

uickly id
entify sick 

p
eop

le, treat them
 and

 b
etter estim

ate how
 

w
id

ely the virus has sp
read

. 

2.  Im
m

ediately assess available data to learn 
w

hat standard of care approaches from
 C

hina 
and elsew

here are the m
ost eff

ective – there 
is an im

p
erative to op

tim
ize stand

ard
 of care 

g
iven to p

atients at d
iff

erent stag
es of the 

d
isease and

 take ad
vantag

e of all availab
le 

technolog
ical innovations to im

p
rove survival 

and
 recovery. 

3.  Evaluate as fast as possible the eff
ect 

of adjunctive and supportive therapies. 
The g

lob
al research com

m
unity need

s to 
und

erstand
 w

hat other ad
junctive treatm

ents 
b

eing
 used

 w
e have at our d

isp
osal that m

ay 
help

 w
ith the stand

ard
 of care p

rovid
ed

 to 
p

atients, includ
ing

 the q
uick evaluation of 

interventions such as steroid
s and

 hig
h flow

 
oxyg

en. 

4
.  O

ptim
ize use of personal protective 

equipm
ent and other infection prevention 

and control m
easures in health care and 

com
m

unity settings – It is critical to p
rotect 

health care w
orkers and

 the com
m

unity 
from

 transm
ission and

 create a safe w
orking

 
environm

ent.

5.  R
eview

 all evidence available to identify anim
al 

host(s), to prevent continued spill over and
 

to better understand the virus transm
issibility 

in diff
erent contexts over tim

e, the severity 
of disease and w

ho is m
ore susceptible to 

infection- U
nderstanding transm

ission dynam
ics 

w
ould help us appreciate the full spectrum

 
of the disease, in term

s of at risk groups, and
 

conditions that m
ake the disease m

ore severe as 
w

ell as the eff
ectiveness of certain public health 

interventions. 

6.  A
ccelerate the evaluation of investigational 

therapeutics and vaccines by using “M
aster 

Protocols”. R
ap

id
ly d

evelop
ing

 m
aster 

p
rotocols for clinical trials w

ill accelerate the 
p

otential to assess w
hat w

orks and
 w

hat d
oes 

not, im
p

rove collab
oration and

 com
p

arison 
across d

iff
erent stud

ies, stream
line ethics 

review
 and

 op
tim

ize the evaluation of new
 

investig
ational d

rug
s, vaccines and

 d
iag

nostics. 

7.  M
aintain a high degree of com

m
unication 

and interaction am
ong funders so that critical 

research is im
plem

ented. Fund
ers reiterated

 
their current financial com

m
itm

ents to tackling
 

this outb
reak and

 ag
reed

 that the p
riorities 

ag
reed

 at the Forum
 w

ould
 help

 to coord
inate 

existing
 investm

ents and
 inform

 m
ob

ilization of 
ad

d
itional resources in the com

ing
 d

ays, w
eeks 

and
 m

onths. 

8.  B
roadly and rapidly share virus m

aterials, 
clinical sam

ples and data for im
m

ediate public 
health purposes – It w

as ag
reed

 that virus 
m

aterials, clinical sam
p

les and
 associated

 d
ata 

should
 b

e rap
id

ly shared
 for im

m
ed

iate p
ub

lic 
health p

urp
oses and

 that fair and
 eq

uitab
le 

access to any m
ed

ical p
rod

ucts or innovations 
that are d

evelop
ed

 using
 the m

aterials m
ust b

e 
p

art of such sharing
.

Eight im
m

ediate research actions w
ere agreed as part of the G

lobal 
R

esearch Forum

1.  A
nim

al sp
ecies of orig

in of the virus 
2.  A

nim
al sp

ecies involved
 in sp

ill over to hum
ans: reservoir/ interm

ed
iate host 

3.  M
od

alities of transm
ission b

etw
een anim

als and
 hum

ans 
4.  R

isk factors d
ue to anim

al trad
e and

 consum
p

tion

1.  Sp
ectrum

 of clinical d
isease

2.  G
roup

s at hig
h risk of severe d

isease
3.  Pathop

hysiolog
y of severe d

isease
4.  C

linical p
rog

nosis associated
 w

ith viral load
s and

 im
m

unom
arkers 

5.  P
otential for antib

od
y d

ep
end

ent enhancem
ents to d

isease/infection
6.  A

d
eq

uate anim
al m

od
els that can m

im
ic hum

an d
isease characteristics

1.   Streng
th, d

uration of im
m

unity, cellular im
m

unity 
2.  P

ossib
ility of enhanced

 d
isease after vaccination 

3.  A
nim

al m
od

els for p
rioritizing

 vaccines
4.  A

nim
al m

od
els for evaluating

 p
otential for vaccine-enhanced

 d
isease 

5.  A
ssays to evaluate im

m
une resp

onse to vaccines
6. D

esig
n of late p

hase vaccine clinical trials

1.  H
ow

 to ad
d

ress d
rivers of fear, anxieties, rum

ours, stig
m

a
2.  H

ow
 to p

rom
ote accep

tance, up
take, ad

herence to p
ub

lic health m
easures 

and
 im

p
lem

ent ethics, R
&

D
 innovations into ed

ucation

1. 
M

od
es/d

uration of p
erson-to-p

erson transm
ission, role of d

iff
erent ag

e g
roup

s
2.  Im

p
ortance of p

re-/asym
p

tom
atic transm

ission 
3.  Surrog

ate m
arkers for infectivity  

4.   E
nvironm

ental stab
ility of the virus and

 cond
itions associated

 w
ith  

increased
 transm

ission 
5. V

irus com
p

artm
ents of rep

lication, d
uration shed

d
ing

6. R
isk factors d

ue to anim
als

1. 
O

p
tim

al strateg
ies for sup

p
ortive care interventions 

2. R
ole of host-targ

eted
 therap

ies
3. Safety and

 effi
cacy of cand

id
ate therap

eutics and
 their com

b
inations

4. C
ontext for p

ost-exp
osure p

rop
hylaxis trials cond

uct 

1. 
R

isks factors for healthcare w
orkers’ exp

osure
2. A

p
p

roaches to sup
p

ort healthcare w
orkers’ health/ p

sychosocial need
s 

3. P
ercep

tion/com
p

liance to infection p
revention and

 control m
easures

4. Isolation, q
uarantine, op

tim
al p

athw
ays to d

eliver care safely 

1.  E
thics q

uestions around
 the inclusion of vulnerab

le p
op

ulations in research
2.   B

est m
ethod

s to involve and
 sensitize com

m
unities reg

ard
ing

 their 
p

articip
ation in research

H
um

an-anim
al 

interface

C
linical 

considerations

B
ehaviors and 

educations

Transm
ission

Therapeutics

H
ealthcare 

w
orkers

Ethical 
considerations

Vaccine
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10 C
ross-cutting research priorities

Scaling up research and innovation actions

A
t the G

lob
al R

esearch Forum
, top

ics w
ere 

ad
d

ressed
 in them

atic w
ork g

roup
s and

 then 
b

roug
ht b

ack to the p
lenary for d

iscussion and
 

ag
reem

ent. W
hile several of the research p

riorities 
relate to m

ore than one of these them
atic areas, 

the follow
ing

 cross-cutting
 research p

riorities w
ere 

hig
hlig

hted
 by review

ing
 the d

elib
erations of all 

them
atic areas:

•  R
esearch that w

ill enab
le b

etter und
erstand

ing
 of 

the nature of transm
ission of, and

 exp
osure to, the 

virus, includ
ing

 at the anim
al-hum

an-environm
ent 

interface, from
 hum

an to hum
an, com

p
artm

ents 
w

ithin hum
ans, d

uration and
 sites of shed

d
ing

 and
 

infection and
 infectiousness of d

iff
erent p

op
ulation 

sub
g

roup
s. This aff

ects d
iag

nostics, therap
eutics 

and
 vaccine d

evelop
m

ent as w
ell as choice of 

containm
ent m

easures, clinical m
anag

em
ent and

 
IP

C
.

•  R
esearch to und

erstand
 im

m
unity to, and

 
p

athop
hysiolog

y of, the virus includ
ing

 
d

evelop
m

ent of, reliab
le serolog

ical testing
 as 

w
ell as assays that m

onitor resp
onse to treatm

ent 
and

 p
rog

nostic m
arkers. These are need

ed
 for 

d
evelop

m
ent of therap

eutics and
 vaccines as w

ell 
as to g

uid
e IP

C
 and

 clinical m
anag

em
ent.

•  Social sciences research to b
etter und

erstand
 

how
 to enhance accep

tab
ility of, and

 ad
herence 

to, m
anag

em
ent, IP

C
 and

 p
ub

lic health m
easures, 

and
 sim

ultaneously how
 to m

inim
ize stig

m
a and

 
p

rejud
ice. This is essential to p

ut evid
ence-b

ased
 

m
easures into p

ractice for successful d
isease 

p
revention and

 control.

•  D
evelop

m
ent of assays and

 anim
al m

od
els 

req
uired

 to d
evelop

 therap
eutics and

 vaccines. 
This critical cross-cutting

 area is d
ep

end
ent on 

access to reag
ents such as virus isolates, p

anels 
of clinical sam

p
les, research reag

ents and
 q

uality 
control reag

ents.

•  R
esearch to p

rovid
e consensus b

est p
ractice 

m
ethod

olog
y for clinical trials estab

lished
 to 

answ
er p

riority q
uestions. W

ithout the hig
hest 

q
uality trial d

esig
n, the g

lob
al com

m
unity cannot 

have confid
ence that p

riority q
uestions w

ill b
e 

answ
ered

 accurately and
 in tim

e. This includ
es 

harm
onization around

 core elem
ents of M

aster 
P

rotocols.

•  A
n enab

ling
 p

riority on access to inform
ation, 

reag
ents, tools, p

rotocols and
 stand

ard
s w

ithout 
w

hich none of the ab
ove can p

roceed
 effi

ciently.

•  Throug
hout the them

atic areas a recurring
 them

e 
w

as the need
 to p

rioritize vulnerab
le p

op
ulation 

sub
g

roup
s. The hig

hest p
riority sub

g
roup

 w
as 

consid
ered

 to b
e health care w

orkers w
ithout 

w
hom

 essential care cannot b
e p

rovid
ed

. The 
g

lob
al research com

m
unity m

ust at all tim
es 

p
rioritize research that w

ill p
rotect and

 care for the 
staff

 w
ho them

selves are caring
 for p

op
ulations 

suff
ering

 from
 C

O
V

ID
-19 d

isease. O
ther sub

g
roup

s 
includ

e those suff
ering

 from
 stig

m
atization, 

the eld
erly, those w

ith co-m
orb

id
ities and

 the 
im

m
unocom

p
rom

ised
. W

hile research into child
ren 

is also a p
riority, at the tim

e of w
riting

 they have 
not b

een id
entified

 as a hig
h-risk g

roup, so the 
p

riority q
uestion for child

ren m
ay b

e w
hether they 

form
 an im

p
ortant link in transm

ission chains. 

B
eyond

 the id
entification of critical research actions p

resented
 in this R

oad
m

ap, a coord
inated

 end
-to-end

 
p

hased
 ap

p
roach is need

ed
 to p

rom
ote that any eff

ective innovation can b
e scaled

-up
 and

 b
e availab

le as 
soon as p

ossib
le

Figure 3. Im
plem

entation of critical research and key im
plem

entation phases

Expansion of research and its benefits

N
ow

                D
uring the outbreak and beyond

Phase 1. D
efine the research priorities

– G
lob

al research road
m

ap
 w

ith coord
inated

 fund
ing

– R
ob

ust research p
rotocols and

 tools
– Evid

ence- b
ased

 p
rioritization of exp

erim
ental M

C
M

s to evaluate
–  Fast sharing

 of d
ata and

 sam
p

les w
hile ensuring

 fair and
 eq

uitab
le 

access to b
enefits

Phase 2. Facilitate coordinated research actions 
– Focus on research that can save lives now

.
–  R

ap
id

 access to “p
rom

ising
” exp

erim
ental interventions via R

C
Ts 

or E
xp

and
ed

 A
ccess (if R

C
Ts not p

ossib
le)

–  U
se of g

eneric/C
O

R
E

 p
rotocols to accelerate accum

ulation of 
rob

ust evid
ence

–  Fast sharing
 of d

ata and
 sam

p
les w

hile ensuring
 fair and

 eq
uitab

le 
access to b

enefits

Phase 3. Scale up production of innovations that have surpassed 
an agreed “go criteria”
–  Technolog

y scale up
 and

 cost - eff
ective scale up

 ap
p

roaches
–  Ind

ep
end

ent econom
ic assessm

ents of m
arket and

 access
–  C

onsid
eration to innovations w

ith true p
otential for scale up

A
 priori com

m
itm

ent to facilitate tim
ely, adequate and, aff

ordable access to any 
innovation and m

edical counter m
easures to those at risk is guaranteed

– A
ccess p

olicies
– Fair and

 eq
uitab

le allocation m
echanism

s b
ased

 on p
ub

lic health need
s
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12 Tim
eline for im

plem
entation of selected  

research actions

Them
atic area of research

Expected m
onth 

for com
pletion

A
ctivity description

C
and

id
ate therap

eutics
Feb

ruary-20
M

aster P
rotocol for evaluation of cand

id
ate 

therap
eutics is availab

le.

C
and

id
ate therap

eutics
D

ata on Safety and
 effi

cacy of cand
id

ates (R
C

Ts)  are 
p

rod
uced

 and
 analysed

.

D
ata sharing

M
onitor com

p
liance w

ith research d
ata sharing

 norm
s.

E
thics consid

erations for research
E

xp
ed

ited
 evaluation of p

rotocols.

C
and

id
ate therap

eutics
P

rom
ote ad

eq
uate sup

p
ly of therap

eutics show
ing

 
effi

cacy w
ith overview

 of availab
le sup

p
ly and

 
p

rod
uction cap

acity.

N
eg

otiate ag
reem

ents w
ith m

anufacturers to facilitate 
access and

 long
-term

 availab
ility on reasonab

le/
eq

uitab
le term

s.

C
and

id
ate vaccines

G
lob

al TP
P

 b
uild

ing
 on exp

erience from
 M

E
R

S and
 

D
isease X

.

E
thics consid

erations for research
4

-p
ag

er on W
H

O
 ethics g

uid
ance for C

O
V

ID
-19.

Social sciences in the outb
reak resp

onse 
E

stab
lish m

echanism
s for d

ialog
ue and

 inp
ut into 

all relevant them
atic areas (key focus areas: p

ub
lic 

health, clinical care and
 health system

s, m
ed

ia 
and

 com
m

unications, eng
ag

em
ent, sexual and

 
rep

rod
uctive health, international coord

ination)

D
ata sharing

D
evelop

 rep
ository list of entities hold

ing
 isolated

 
novel corona viruses and

 other relevant m
aterials,  

and
 related

 d
ata and

 inform
ation.

C
linical m

anag
em

ent
M

arch-20
A

g
ree core clinical outcom

es to b
e rep

orted
 to W

H
O

 
from

 all clinical d
atasets.

E
thics consid

erations for research 
Four b

rief p
ap

ers on key exp
lanations of ethical values 

for C
O

V
ID

-19 (eq
uity, solid

arity, trust, vulnerab
ility).

V
irus natural history, transm

ission and
 

d
iag

nostics
V

irus natural history, transm
ission and

 d
iag

nostics

V
irus natural history, transm

ission and
 

d
iag

nostics
E

stab
lish ap

p
rop

riate controls and
 E

Q
A

 system
s.

C
and

id
ate therap

eutics
C

and
id

ate therap
eutics id

entified
 for clinical stud

ies.

C
and

id
ate therap

eutics
M

aster P
rotocol for p

rop
hylaxis is availab

le.

C
and

id
ate vaccines

P
rioritization criteria for vaccine evaluation.

C
and

id
ate vaccines

Trial d
esig

n synop
sis for vaccine evaluation.

E
thics consid

erations for research 
Trial d

esig
n synop

sis for vaccine evaluation.

C
and

id
ate therap

eutics
R

ep
ository of d

ata from
 in vitro/in vivo testing

 
availab

le to refine w
ork of g

lob
al com

m
unity assum

es 
continuous up

d
ates.

Them
atic area of research

Expected m
onth 

for com
pletion

A
ctivity description

E
p

id
em

iolog
ical stud

ies
M

arch-20
M

od
eling

 stud
ies to consid

er m
easures to p

rotect 
H

C
W

s and
 other critical societal functions.

C
linical m

anag
em

ent
P

relim
inary d

ata collection on aerosolization w
ith  

hig
h flow

 O
2.

C
linical m

anag
em

ent
R

C
Ts for steroid

s and
 hig

h flow
 O

2 – initiation.

E
p

id
em

iolog
ical stud

ies
C

ohort stud
ies to clarify p

re-sym
p

tom
atic/

asym
p

tom
atic transm

ission.

E
p

id
em

iolog
ical stud

ies
R

etrosp
ective review

 of hosp
ital ad

m
issions to id

entify 
risk factors for severe d

isease.

C
and

id
ate vaccines

A
nim

al m
od

els for b
oth effi

cacy and
 d

isease 
enhancem

ent-land
scap

e and
 w

ay forw
ard

.

C
linical m

anag
em

ent
A

p
ril-20

O
b

servational cohorts w
ith viral sam

p
ling

 to b
etter 

und
erstand

 p
athop

hysiolog
y, risk factors for severe 

d
isease, shed

d
ing

, exp
lore b

est op
tions for triag

e 
p

rocesses, and
 op

tim
al sp

ecim
en sam

p
ling

 strateg
ies.

V
irus natural history, transm

ission and
 

d
iag

nostics
D

evelop
m

ent and
 valid

ation of kits m
eeting

 TP
P

s.

C
and

id
ate therap

eutics
P

rioritized
 p

otential com
b

inations id
entified

.

C
and

id
ate therap

eutics
In vitro and

 In vivo com
b

ination testing
 d

ata are 
availab

le.

C
and

id
ate vaccines

A
ssay d

evelop
m

ent and
 valid

ation req
uired

 for 
vaccine R

&
D

.

C
and

id
ate vaccines

V
accine P

hase 2b
/3 M

aster P
rotocol.

E
thics consid

erations for research 
V

accine P
hase 2b

/3 M
aster P

rotocol.

C
and

id
ate therap

eutics
June-20

A
d

eq
uate anim

al m
od

els availab
le (m

ap
p

ing
 first then 

m
od

els testing
).

V
irus natural history, transm

ission  
and

 d
iag

nostics
D

istrib
ution of kits m

eeting
 TP

P
s.

V
irus natural history, transm

ission  
and

 d
iag

nostics
P

oint of care testing
 availab

le.

V
irus natural history, transm

ission  
and

 d
iag

nostics
M

ultip
lex d

etection assays availab
le.

V
irus natural history, transm

ission  
and

 d
iag

nostics
Shed

d
ing

 and
 rep

lication com
p

artm
ent stud

ies – 
results.

V
irus natural history, transm

ission  
and

 d
iag

nostics
Sup

p
ort to seq

uence sharing
 p

latform
s includ

ing
 

G
ISA

ID
.

V
irus natural history, transm

ission  
and

 d
iag

nostics
H

arm
onization/stand

ard
ization or E

Q
A

 system
 for 

E
LISA

.

A
nim

al and
 environm

ental research 
on the virus orig

in, and
 m

anag
em

ent 
m

easures at the hum
an-anim

al interface

A
nim

al serolog
ical screening

A
nim

al and
 environm

ental research 
on the virus orig

in, and
 m

anag
em

ent 
m

easures at the hum
an-anim

al interface

Inventory of b
anked

 anim
al sam

p
les for coronaviruses 

in b
ats and

 other w
ild

life in southern A
sia.

A
nim

al and
 environm

ental research 
on the virus orig

in, and
 m

anag
em

ent 
m

easures at the hum
an-anim

al interface

D
ata on d

iversity, num
b

er and
 orig

in of anim
als sold

  
in live m

arkets in C
hina and

 South-E
ast A

sia.

A
nim

al and
 environm

ental research 
on the virus orig

in, and
 m

anag
em

ent 
m

easures at the hum
an-anim

al interface

A
nim

al-hum
an-environm

ent related
 risk aw

areness 
and

 inform
ation cam

p
aig

ns.

E
p

id
em

iolog
ical stud

ies
H

ousehold
 transm

ission stud
ies to d

eterm
ine role of 

d
iff

erent ag
e g

roup
s in transm

ission.

E
p

id
em

iolog
ical stud

ies
P

rosp
ective stud

ies in d
iff

erent setting
s to estim

ate 
eff

ects of alternate social d
istancing

 m
easures, and

 
com

p
arative analysis of im

p
act of interventions.
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14 Them
atic area of research

Expected m
onth 

for com
pletion

A
ctivity description

C
andidate therapeutics

July-20
Standard protocols for in vitro testing/in vivo testing

C
andidate therapeutics

D
ata on safety and effi

cacy of prophylaxis are 
available.

D
ata sharing

P
rom

ote sustainable sequence sharing platform
s 

including public dom
ain and public access m

odels 
(such as G

ISA
ID

).

C
linical m

anagem
ent

A
gree core clinical outcom

es to be reported to W
H

O
 

from
 all clinical datasets.

E
thics considerations for research 

Four brief papers on key explanations of ethical values 
for C

O
V

ID
-19 (equity, solidarity, trust, vulnerability).

A
nim

al and environm
ental research 

on the virus origin, and m
anagem

ent 
m

easures at the hum
an-anim

al interface

O
ptions for im

proved biosafety in live anim
al m

arkets 
identified.

V
irus natural history, transm

ission and
 

diagnostics
H

igh throughput and autom
ation.

Infection prevention and control, 
including health care w

orkers’ protection
E
ff

ectiveness of m
ovem

ent restrictions determ
ined

 
through system

atic review
s, surveys, ecological studies.

C
andidate therapeutics

D
ata on safety and effi

cacy of com
bination therapies 

(R
C

Ts).

D
ata sharing

E
stablish an evaluation of new

 m
odel of inform

ation 
sharing including use of preprints to determ

ine if new
 

norm
s require m

odification case studies.

A
nim

al and environm
ental research 

on the virus origin, and m
anagem

ent 
m

easures at the hum
an-anim

al interface

A
ugust-20

O
ptions for im

proved biosafety in live anim
al m

arkets 
piloted.

V
irus natural history, transm

ission and
 

diagnostics
D

evices available to m
easure prognostic m

arkers.

A
nim

al and environm
ental research 

on the virus origin, and m
anagem

ent 
m

easures at the hum
an-anim

al interface

D
escription of w

ildlife trade and its drivers in C
hina 

and SE
 A

sia.

A
nim

al and environm
ental research 

on the virus origin, and m
anagem

ent 
m

easures at the hum
an-anim

al interface.

R
isk factors for anim

al-hum
an infection identified.

Infection prevention and control, 
including health care w

orkers’ protection
E
ff

ectiveness of sp
ecific P

P
E

 d
eterm

ined
 throug

h 
system

atic review
s, ob

servational stud
ies, case-

control stud
ies.

Infection prevention and control, 
including health care w

orkers’ protection
E
ff

ectiveness of activities to m
inim

ize the role of the 
environm

ent.

Infection prevention and control, 
including health care w

orkers’ 
protection

C
ollaboration w

ith social science groups on increasing
 

com
pliance w

ith evidence-based IP
C

 m
easures 

through qualitative approaches to determ
ine possible 

interventions.

E
thics considerations for research

A
ctivate P

H
E

 E
thics netw

ork for C
O

V
ID

-19 - case 
studies.

A
nim

al and environm
ental research 

on the virus origin, and m
anagem

ent 
m

easures at the hum
an-anim

al interface

N
ovem

ber-20
February-21

A
nim

al m
odel studies on origin/routes of transm

ission.

A
nim

al and environm
ental research 

on the virus origin, and m
anagem

ent 
m

easures at the hum
an-anim

al interface

A
dditional sam

pling to identify anim
al reservoir.

A
nim

al and environm
ental research 

on the virus origin, and m
anagem

ent 
m

easures at the hum
an-anim

al interface

O
ptions for im

proved biosafety in live anim
al m

arkets 
im

plem
ented w

ith trainings.

1. V
irus natural history, transm

ission and diagnostics
2.  A

nim
al and environm

ental research on the virus  
origin, and m

anagem
ent m

easures at the hum
an- 

anim
al interface

a.  Support developm
ent of diagnostic products to 

im
prove clinical processes. 

b.  U
nderstand virus com

partm
ents, shedding and natural 

history of disease.

c.  D
evelop tools and conduct studies to m

onitor 
phenotypic change and potential adaptation.

d.  C
haracterize im

m
unity (naturally acquired, population 

and vaccine-induced, including m
ucosal im

m
unity). 

e.  D
evelop disease m

odels (anim
al m

odels and 3R
s 

approaches). 

f.  V
irus stability in the environm

ent.

a.  Identify anim
al source and route of transm

ission (hosts, 
any evidence of continued spill over to hum

ans and
 

transm
ission betw

een anim
als and hum

ans).

b.  Im
prove understanding of socioeconom

ic and
 

behavioural risk factors for spill over and transm
ission 

betw
een anim

als and hum
ans (identify the risks linked

 
to trade and consum

ption of potentially infected
 

anim
al species and the com

m
unities or occupational 

groups m
ore at risk across diff

erent interfaces).

c.  D
esign and test suitable risk reduction strategies at the 

hum
an-anim

al-environm
ent interface, accordingly (lim

it 
infection in high risk areas and for at risk populations 
and the public).

3. Epidem
iological studies

4. C
linical M

anagem
ent

a.  D
escribe transm

ission dynam
ics of C

O
V

ID
-19 and

 
understand spread of disease nationally, regionally 
and globally (relative im

portance of pre-sym
ptom

atic/ 
asym

ptom
atic transm

ission, identify suitable cohorts 
and prospectively collect laboratory and outcom

e data).  

b.  D
escribe disease severity and susceptibility to 

facilitate eff
ective clinical and public health response 

to C
O

V
ID

-19 (groups at high risk of severe infection, 
role of diff

erent age groups in transm
ission, household

 
and serologic studies, retrospective review

 of hospital 
adm

issions and patient recovery data).

c.  Evaluate im
pact of control and m

itigation m
easures  

(predict the m
ost eff

ective m
easures to reduce the 

peak burden on healthcare providers and other 
societal functions, estim

ate the eff
ects of social 

distancing m
easures and other non-pharm

aceutical 
interventions on transm

issibility, m
odelling research, 

prospective study in school/w
ork and other closed

 
settings, com

parative analysis/im
pact assessm

ent for 
intervention m

easures).

a.  D
efine the natural history of C

O
V

ID
-19 infection 

(P
rognostic factors for severe disease, special 

populations, triage and clinical processes, sam
pling

 
strategy).

b.  D
eterm

ine interventions that im
prove the clinical 

outcom
e of C

O
V

ID
-19 infected patients (viral load, 

disease and transm
issibility, m

arkers of protection).

c.  D
eterm

ine optim
al clinical practice strategies to 

im
prove the processes of care (Im

prove processes 
of care, including early diagnosis, discharge criteria, 
optim

al adjuvant therapies for patients and contacts).

d.  D
eterm

ine how
 best to link key research questions w

ith 
researchers in aff

ected regions w
ho are able to recruit 

patients

e.  D
evelop platform

(s) to m
axim

ize com
m

onality of data 
collection across trials, and collaborations betw

een 
trials.

M
idterm

 and longterm
 priorities to contribute  

to control the outbreak
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16 5. Infection prevention and control, including health care w
orkers’ protection 

a.  U
nderstand the eff

ectiveness of m
ovem

ent control strategies to prevent secondary transm
ission in health care and

 
com

m
unity settings (E

ff
ectiveness of restriction of m

ovem
ent of healthy exposed and infected persons to prevent 

secondary transm
ission - hom

e, congregate setting, geographical restriction vs nothing).

b.  O
ptim

ize the eff
ectiveness of P

P
E

 and its use in reducing the risk of transm
ission in health care and com

m
unity 

settings. 

c. M
inim

ize the role of the environm
ent in transm

ission of the C
O

V
ID

-19 virus. 

d. U
nderstand behavioural and cultural factors influencing com

pliance w
ith evidence-based IP

C
 m

easures.

6. C
andidate therapeutics R

&D
 

7. C
andidate vaccines R

&D

a.  Identification of candidates for clinical 
evaluation in addition to the ones 
already prioritized. 

b.  M
ulticentre M

aster P
rotocol to evaluate 

effi
cacy and safety.

c.  C
oordinated collaboration to 

im
plem

ent clinical trials, for evaluation 
of safety/effi

cacy of therapeutics. 

a.  Identification of candidates for clinical evaluation in addition to the 
ones already prioritized. 

b.  To develop a m
ulti-country M

aster P
rotocol for P

hase 2b/P
hase 3 

vaccine evaluation to determ
ine w

hether candidate vaccines are safe 
and eff

ective before w
idespread distribution, using m

ethodologically 
sound and ethically acceptable vaccine trial design. V

accine effi
cacy 

trials should be done if such are feasible to im
plem

ent.

To develop and standardize anim
al m

odels to evaluate the potential for vaccine and therapeutics eff
ectiveness and to 

understand the potential for enhanced disease after vaccination. 

R
esults from

 anim
al m

odels are expected to be im
portant prior to large-scale effi

cacy studies and prior to studies in 
w

hich enhanced disease is considered a significant possibility.

To develop and standardize assays to support vaccine developm
ent, particularly to support the evaluation of im

m
une 

responses and to support clinical case definition. B
asic reagents should be shared to accelerate the developm

ent 
of international standards and reference panels that w

ill help support the developm
ent of E

LISA
s, pseudovirion 

neutralization and P
C

R
 assays.

To develop potency assays and m
anufacturing processes to rapidly enable the production of high-quality large 

quantities of clinical grade and G
M

P
 m

aterials.

8. Ethics C
onsiderations for R

esearch
9. Social Sciences in the O

utbreak R
esponse 

a.  To enable the identification of key 
know

ledge gaps and research 
priorities. (A

rticulate and translate 
existing ethical standards to salient 
issues in C

O
V

ID
-19, The im

pact of 
restrictive public health m

easures (e.g., 
quarantine, isolation, cordon sanitaire).

b.  To form
ulate a clearly defined research 

governance fram
ew

ork w
hich enables 

eff
ective and ethical collaboration 

betw
een m

ultiple stakeholders, 
including W

H
O

, the global research 
com

m
unity, subject m

atter experts, 
public health offi

cials, funders, and
 

ethicists. 

c.  Sustained education, access, and
 

capacity building to facilitate eff
ective 

cross-w
orking and collaboration across 

the research them
atic areas. 

a.  G
enerate hig

h-q
uality evid

ence to achieving
 the g

oals of the strateg
ic 

p
ub

lic health resp
onse p

lan.  

b
.  P

rom
ote the p

rioritization of know
led

g
e need

s accord
ing

 to 
ep

id
em

ic d
ynam

ics.

c.  P
rom

ote that know
led

g
e is p

rod
uced

 accord
ing

 to local, national and
 

reg
ional need

s. 

d
.  P

rom
ote that know

led
g

e outp
uts and

 m
ethod

olog
ical lim

itations are 
easily und

erstood
 by non-social scientists.

e.  To d
evelop

 and
 em

p
loy strong

 m
ethod

olog
ies and

 theoretical 
fram

ew
orks to tackle current ep

id
em

ic challeng
es.  

f.  D
evelop

 innovative interd
iscip

linary science. 

g
.  D

evelop
 g

uid
elines and

 Stand
ard

 O
p

erating
 P

roced
ures (SO

P
s) to 

op
erationalized

 ep
id

em
ic m

itig
ation m

echanism
s. 

h.  D
evelop

 and
 connect g

lob
al research netw

orks w
ith resp

onse 
p

artners.

i.  E
ng

ag
e w

ith com
m

unities to b
ring

 their voices to d
ecision-m

aking
 

p
rocesses. 

j.  To und
erstand

 non-intend
ed

 conseq
uences of ep

id
em

ic-control 
d

ecisions.

k.  U
nd

erstand
 contextual vulnerab

ility. 

l.  U
nd

erstand
 how

 d
ecisions in the field

 m
ay inad

vertently und
erm

ine 
resp

onse g
oals.

m
.  U

nd
erstand

 how
 social and

 econom
ic im

p
acts can b

e m
itig

ated
.

O
ptim

izing funding eff
orts

The focus is on how
 the eff

orts of a larg
e num

b
er 

of the w
orld

’s fund
ers of g

lob
al health R

&
D

 could
 

b
e coord

inated
 and

 op
tim

ized
. 

C
onsid

ering
 the g

eog
rap

hic extension of this 
outb

reak, coord
ination is even m

ore p
aram

ount as 
w

ell as leverag
ing

 each other’s streng
ths.

It is critical that fund
ers have a heig

htened
 sense of 

urg
ency and

 sup
p

ort research actions that have an 
im

p
act on the ep

id
em

ic and
 p

rom
ote access to life 

saving
 innovations.

The follow
ing actions are needed:

•  A
 coordinated funding system

 to prepare and 
respond to epidem

ics m
ore eff

ectively.  

•  Funding that focuses prim
arily on identified 

research priorities, avoids silos and unhealthy 
com

petition, and encourages m
ultidisciplinary 

collaboration.

•  Im
proved coordination for the launching of 

em
ergency funding calls.

•  C
onsidering sim

plification and use of generic 
application form

s.

•  Issuing of grants w
hich includes clauses that 

prom
ote tim

ely sharing of research data relevant 
to the outbreak response. 

•  R
egularly convening funders to facilitate 

coordination of eff
orts and transparent 

inform
ation exchanges via the G

lobal 
C

oordination M
echanism

 (G
C

M
) of the W

H
O

  
R

&
D

 B
lueprint. 

 
 G

LO
P

ID
-R

 is coord
inating

 fund
ers to op

tim
ize 

resources, avoid
 d

up
lication, cover p

riorities 
listed

 in the R
&

D
 B

luep
rint research road

m
ap

  
and

, contrib
ute to the G

lob
al C

oord
ination 

M
echanism

 (G
C

M
).

“ This G
lob

al R
esearch Forum

 
allow

ed
 us to id

entify the m
ain 

urg
ent p

riorities for research.  
A

s a g
roup

 of fund
ers, w

e 
w

ill continue to m
ob

ilize and
 

coord
inate to ensure sup

p
ort is 

in p
lace for all critical research 

need
ed

 to tackle this crisis and
 

stop
 the outb

reak in p
artnership

 
w

ith W
H

O
.”  

 Yazdan Yazdanpanah 
C

hair G
LO

PID
-R

©
 Im

ag
e cred

it
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18 Table 2.  Em
ergency calls launched by G

loPID
-R

 M
em

bers as of 4
 M

arch 20
20

G
overnance

A
 m

yriad
 of stakehold

ers p
lay im

p
ortant roles 

in research and
 innovation d

uring
 outb

reaks. 
Those includ

e b
ut are not lim

ited
 to: com

m
unities 

aff
ected

 by the outb
reak; national and

 international 
researchers and

 research institutions; M
em

b
er State 

g
overnm

ents; m
ultilateral ag

encies includ
ing

 W
H

O
, 

hum
anitarian org

anizations; charitab
le found

ations; 
d

evelop
ers and

 m
anufacturers from

 p
ub

lic and
 

p
rivate sectors; m

ultilateral org
anizations; and

 
num

erous collab
orative research netw

orks. E
ach 

stakehold
er b

ring
s w

ith it d
iff

erent and
, at tim

es, 
conflicting

 values, p
ersp

ectives and
 p

riorities, 
ad

d
ing

 yet a further layer of com
p

lexity. Tensions 
can arise out of the need

 to b
alance hig

h costs 
associated

 w
ith research and

 innovation, the need
 

for resources to resp
ond

 to the outb
reak, and

 
the concern that these innovations are aff

ord
ab

le 
and

 accessib
le to those at hig

hest risk. It is b
oth a 

crucial and
 a rather com

p
lex task to d

iff
erentiate 

b
etw

een those interventions that are p
urely 

research and
 those that are resp

onse.

The g
lob

al scale of the ep
id

em
ic and

 the 
unp

reced
ented

 level of g
lob

al collab
orative 

com
m

itm
ent to research and

 innovation calls 
for a reset of the functional m

od
el for g

lob
al 

coord
ination. It should

 clarify roles and
 resp

on-
sib

ilities, enhance inclusiveness and
 op

enness, 
w

hile retaining
 the ab

ility for rap
id

 d
ecision 

m
aking

 to d
rive action at the ap

p
rop

riate level. 

 R
esearch w

ill b
e an integ

ral p
art of the outb

reak 
resp

onse structure and
 system

, althoug
h it req

uires 
a d

iff
erent exp

ertise than w
ould

 b
e need

ed
 

to g
overn em

erg
ency resp

onse alone. Such 
g

overnance structure is need
ed

 to com
p

lem
ent 

sp
ecialization and

 encourag
e collab

oration 
b

etw
een outb

reak resp
onse and

 research, w
ith 

existing
 p

olicy m
aking

 forum
s at W

H
O

.
 Im

proving coordination and fostering an enabling 
environm

ent
The R

&
D

 B
lueprint established a G

lobal C
oordination 

M
echanism

 (G
C

M
) to facilitate a regular 

dialogue am
ong m

ain stakeholders for both R
&

D
 

preparedness and response to em
erging diseases. 

D
uring this outbreak, the G

C
M

 w
ill continue to 

facilitate the inform
ation sharing. W

ithin the G
C

M
, 

G
LO

P
ID

-R
 w

ill coordinate the contributions by 
various funders – including those w

ho are not 
m

em
bers - and m

onitor financial support for critical 
research.

Scientific A
dvisory G

roup (SA
G

) of the W
H

O
 R

&
D

 
B

lueprint
W

H
O

 has convened
 a b

road
 g

lob
al coalition 

of exp
erts to d

evelop
 and

 im
p

lem
ent the R

&
D

 
B

luep
rint and

 a p
latform

 for accelerated
 research 

and
 d

evelop
m

ent. The SA
G

 p
rovid

es strateg
ic 

and
 scientific ad

vice on research p
riorities and

 
strateg

ies. D
uring

 this outb
reak, the SA

G
 w

ill 
review

 the p
rog

ress m
ad

e tow
ard

s the p
riority 

research and
 p

rovid
e ad

vice to W
H

O
 on ad

d
itional 

p
rioritization of research actions for this outb

reak.

The SA
G

 recom
m

end
ations inform

 the w
id

er  
outb

reak resp
onse eff

orts throug
h its contrib

utions 
to the Strateg

ic and
 Technical A

d
visory G

roup
 for 

Infectious H
azard

s (STA
G

-IH
). The STA

G
 IH

 w
as  

created
 follow

ing
 the recom

m
end

ation of the  
R

eview
 C

om
m

ittee on the R
ole of the International 

H
ealth R

eg
ulations (20

0
5) in the E

b
ola O

utb
reak 

and
 R

esp
onse (W

H
A

69/21). The STA
G

-IH
 p

rovid
es 

ind
ep

end
ent ad

vice and
 analysis to W

H
O

 H
ealth 

E
m

erg
encies P

rog
ram

m
e on the infectious hazard

s 
that m

ay p
ose a p

otential threat to g
lob

al health 
security.
 For the C

O
V

ID
-19 outb

reak, the m
ultid

iscip
linary 

contrib
utions of hund

red
s of scientists and

 
institutions w

orld
w

id
e have b

een structured
 

in W
orking

 P
arties called

 “Them
atic A

reas”. 
W

ithin each Them
atic A

rea, sp
ecialized

 ad
-hoc 

ind
ep

end
ent exp

ert g
roup

s are created
 to ad

d
ress 

each research p
riority. G

iven the interd
ep

end
ence 

of the various research areas and
 the need

 for 
a m

ulti-d
iscip

linary ap
p

roach there is ong
oing

 
collab

oration b
etw

een exp
erts in the various 

Them
atic A

reas.  E
ach Them

atic A
rea has tw

o 
C

hairs and
 rep

ort reg
ularly to the SA

G
 on p

rog
ress 

and
 challeng

es. The estab
lishm

ent of a com
m

on 
d

atab
ase or w

eb
-b

ased
 p

latform
 hig

hlig
hting

 
all ong

oing
 research activities from

 the d
iff

erent 
research g

roup
s and

 them
atic areas w

ould
 facilitate 

eff
ective collab

oration and
 com

m
unication w

ith 
the d

iff
erent g

roup
s b

eing
 inform

ed
 on p

arallel 
research eff

orts and
 enab

led
 to unify eff

orts.

O
rganization

A
m

ount of the call (in M
illions)

M
ain priorities identified/Scope

B
M

G
F

60
 U

SD
A

ccelerate d
evelop

m
ent of d

iag
nostics, 

therap
eutics and

 vaccines. R
&

D
 fund

ing
 to 

help
 g

lob
al p

artners.

D
FID

 / W
ellcom

e Trust
15 G

B
P

C
linical research (op

tim
ising

 clinical m
g

m
t, 

p
op

ulation cohort stud
ies)/d

evelop
m

ent 
of treatm

ents (und
erstand

ing
 im

p
act in 

m
od

erate severe cases)/p
athog

enesis/
ep

id
em

iolog
y/social sciences and

 ethics 
(im

p
act, R

C
C

E
, resp

onse im
p

lem
entation)

European C
om

m
ission

10
 E

U
R

D
evelop

m
ent of therap

eutics/p
oint of care 

d
iag

nostics/clinical and
 ep

id
em

iolog
ical 

stud
ies/social sciences

European C
om

m
ission

(through IM
I)

90
 E

U
R

therap
eutics, d

iag
nostics

C
IH

R
6.8 U

SD
M

ed
ical counterm

easures
Social and

 p
olicy counterm

easures

U
K-M

R
C

Funded by D
H

SC
 through N

IH
R

 
and U

K
R

I

20
 G

B
P

2 calls:
1. A

ctive intervention d
evelop

m
ent

2. D
iag

nosing
 and

 und
erstand

ing
 C

O
V

ID
-19

A
M

ED
 Japan

5 U
SD

R
ap

id
 d

iag
nosis kit antiviral treatm

ent  
V

x D
x Tx

France - M
inistry of R

&
I and M

oH
0

.5 E
U

R
seed

 fund
ing

C
EPI

U
nknow

n
V

accine d
evelop

m
ent

N
IH

N
/A

 (no set ceiling
)

•  B
road

 - b
asic p

athog
enesis, surveillance &

 
ecolog

ical stud
ies (includ

ing
 anim

al:hum
an 

interface) anim
al m

od
el d

evelop
m

ent, assay 
d

evelop
m

ent, therap
eutics and

 vaccine 
d

evelop
m

ent.
•  D

iag
nostic, therap

eutic and
 vaccine 

d
evelop

m
ent for SA

R
S-C

oV
-2

G
erm

any 
10

 E
U

R
•  Therap

eutics, d
iag

nostic, infection 
and

 transm
ission control m

easure, 
E

p
id

em
iolog

ical ap
p

roaches
•  R

esearch on ethical, leg
al and

  
socio-econom

ic
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20

Scientific A
dvisory G

roup

Ethical considerations

Integration of social sciences

O
rigin of

C
O

V
ID

-19

R
ole of 

anim
al

hosts in
transm

ission

D
xs

oSO
C

M
athem

atical
M

odels

Serological
studies

C
ontainm

ent
m

easures
C

ontrol in healthcare 
are com

m
unity 

settings

A
ssays and

Standardization

A
ssays

Prioritization

Prioritization
C

linical trials

C
linical trials

Endpoints

C
ontam

ination,
aerosol spread

O
ptim

ised
PPE

A
nim

al m
odels

To ensure that those 
aff

ected
 are p

rom
p

tly 
d

iag
nosed

 and
 receive 

op
tim

al care

To sup
p

ort research 
p

riorities in a w
ay that 

lead
s to the 

d
evelop

m
ent

A
nim

al &
 

environm
ental

Epidem
iological 

studies

C
linical 

m
anagem

ent

C
andidate

vaccines

V
irus: natural 
history, D

xs

C
andidate

therapeutics

IPC
, including
H

C
W

s

Figure 4
. Schem

atic depiction of Them
atic A

reas and selected ad hoc 
independent expert groups under the leadership of the SA

G

V
irus natural history, transm

ission and diagnostics

State of the art 
Several in-house R

T-P
C

R
 assays w

ere d
evelop

ed
 

and
 in use w

ithin d
ays of the p

ub
lication of the 

w
hole g

enom
e seq

uence. C
om

m
ercial lyop

hilized
 

form
ulations are availab

le on a research use only 
b

asis. In vitro d
iag

nostic-q
ualified

 p
rod

ucts are 
in the p

ip
eline. W

H
O

 is d
istrib

uting
 such assays 

to m
ake them

 availab
le in und

erserved
 areas. 

P
oint of care solutions could

 take the form
 of 

autom
ated

 P
C

R
 instrum

ent solutions or enhanced
 

im
m

unoassay for the d
etection of viral antig

ens. 
V

irus isolation cap
acity is availab

le in reference 
centres; C

O
V

ID
-19 virus is easy to isolate early in 

d
isease p

rog
ression. G

eneric seq
uencing

 cap
acities 

are w
id

ely availab
le and

 w
ould

 b
e easy to scale up

. 
In all these p

rovisions there are severe b
ottlenecks 

in log
istics e.g

. a com
m

itm
ent to share the virus 

m
ay take 2-3 w

eeks to fulfil d
ue to lim

itations in 
p

ersonnel.

K
now

ledge gaps
C

linical virus detection
•  C

om
p

artm
ents of rep

lication: Throat and
 

sp
utum

 are know
n com

p
artm

ents of rep
lication, 

b
ut it need

s to b
e know

n w
here else the virus 

rep
licates. V

irus is not read
ily p

resent in b
lood

 or 
urine b

ut m
ay b

e p
resent in stool.

•  P
rog

nostic inform
ation from

 viral load
 or viral 

load
 trajectories: this is need

ed
 to create p

rofiles 
of d

isease severity.
•  P

rog
nostic inform

ation from
 im

m
uno-m

arkers. 
•  Infectivity surrog

ates, d
ischarg

e criteria: The 
d

eg
ree to w

hich viral load
 in the up

p
er vs. low

er 
resp

iratory tract can b
e relied

 up
on as a surrog

ate 
m

arker for infectivity.
•  Treatm

ent-related
 m

onitoring
: d

etecting
 escap

e 
m

utants (in-vitro, em
p

irical) and
 g

enotyp
ic-to-

p
henotyp

ic ap
p

roaches.
•  P

henotyp
ic chang

e: Link g
enetic m

arkers 
to p

henotyp
ic red

uced
 sensitivity to certain 

antivirals. M
ore inform

ation is also need
ed

 on 
virus and

 host characteristics p
red

icting
 virulence 

traits or severity of d
isease.

•  D
iag

nostic d
rift: P

C
R

 assay com
p

atib
ility could

 
chang

e over tim
e d

ue to m
utations in p

rob
e or 

p
rim

er b
ind

ing
 sites.

•  There is a need
 to avoid

 that assays lose 
p

erform
ance d

ue to m
utations. This rem

ains true 
for com

m
ercially m

anufactured
 kits, w

hich m
ay 

not b
e as rap

id
ly ad

ap
tab

le as in-house P
C

R
 and

 
m

ay b
e less likely to have p

ub
lished

 p
rim

er/p
rob

e 

seq
uences. This threat is m

inim
ized

 by creating
 

P
C

R
 assays targ

eting
 conserved

 reg
ions w

hich 
are relatively stab

le. 

Im
m

unity and im
m

une diagnostics
•  Streng

th and
 d

uration of im
m

unity is not clearly 
und

erstood
.

•  C
ross-reactivity g

ives im
p

ortance to p
re-

existing
 im

m
unity ag

ainst heterolog
ous hum

an 
coronaviruses.

•  W
ork is need

ed
 to create reliab

le antib
od

y assays.
•  The relevance of cellular im

m
unity can b

e 
m

easured
 by cell-level surrog

ates (E
LISp

ot etc.)
•  The role of innate im

m
unity to this class of virus 

need
s testing

.
•  There m

ay b
e ad

d
ed

 value in ad
vanced

 im
m

unity 
assays (e.g

., w
hole p

roteom
e arrays).

•  Sero-sp
ecificity and

 costim
ulation or 

crossreactivity in serolog
ical d

iag
nostics.

•  Technical g
ap

s: sim
p

le IFA
, d

iff
erential IFA

, 
E

LISA
, N

eutralization assays, N
eutralization 

assay surrog
ates includ

ing
 p

seud
otyp

es and
 

com
p

etitive E
LISA

.

Tools for infection control
•  V

irus stab
ility is incom

p
letely stud

ied
 (p

hysical, 
chem

ical inactivation) b
ut is likely to b

e 
com

p
arab

le to SA
R

S.
•  Surrog

ate viruses (anim
al coronaviruses) m

ay  
b

e useful for stab
ility stud

ies (B
C

oV, M
H

V, etc.)
•  The infectivity of R

N
A

 need
s stud

y. 
•  Technical g

ap
s: Infectivity assays (cell culture 

m
od

els, anim
al m

od
els).

Engineered solutions to clinical diagnostics
•  H

ig
h throug

hp
ut and

 autom
ated

 P
C

R
 analysis  

in hosp
itals.

•  P
oint of care testing

.
•  R

esp
iratory p

athog
ens m

ultip
lex d

etection. 
•  D

evices related
 to p

rog
nostic m

arkers.
•  D

ig
ital solutions for field

 lab
 assistance.

•  B
ed

sid
e and

 lab
-b

ased
 seq

uencing
 ap

p
roaches.

O
ngoing research eff

orts 
The follow

ing
 stud

ies are ong
oing

.
•  D

escrip
tive p

atient-centred
 stud

ies b
ased

 on ind
i-

vid
ual cases or op

p
ortunity-d

riven cohorts
•  Im

p
lem

entation-related
 w

ork includ
ing

 valid
ation 

of in-house p
rotocols, valid

ation of kits, log
istics, 

reference lab
oratory services and

, p
rovision of 

virus and
 reference m

aterial throug
h E

urop
ean 

V
irus A

rchive.
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22 R
esearch priority

W
hy?

W
hat type of studies/research are needed?

1.  Support 
developm

ent of 
products to im

prove 
clinical processes

Sup
p

orts containm
ent m

easures, 
im

p
roving

 clinical m
anag

em
ent and

 
d

evelop
m

ent of interventions.

Im
p

actful d
iag

nostic counterm
easures 

(e.g
. P

O
C

 tests, m
ultip

lex assays, eff
ective 

serolog
ics). R

&
D

 for d
evelop

m
ent, p

artnering
 

w
ith ind

ustry. Seq
uencing

 to m
onitor 

g
enotyp

ic chang
e.

2.  Shedding, natural 
history of disease

Sup
p

orts clinical m
anag

em
ent 

and
 d

evelop
m

ent of interventions. 
K

now
led

g
e ab

out how
 the virus 

sp
read

s and
 w

hen p
atients cease to 

b
e infectious is a hig

h p
riority need

 for 
clinical m

anag
em

ent of cases and
 for 

ep
id

em
iolog

ists. 

O
b

servational trials.

C
orrelation ag

ainst d
etection, viral load

  
and

 infectivity.

3.  Tools and studies to 
m

onitor phenotypic 
change and 
potential adaptation

Sup
p

orts clinical m
anag

em
ent and

 
d

evelop
m

ent of interventions. N
ew

ly 
em

erg
ed

 virus m
ay chang

e as it 
circulates. Im

p
ortant to track chang

es in 
virulence and

 p
ossib

le d
rug

 resistance, 
im

p
lications for vaccines.

Treatm
ent related

 m
onitoring

.

R
everse g

enetics (challeng
ing

).

4. Im
m

unity
Sup

p
orts p

ub
lic health m

easures, 
clinical m

anag
em

ent and
 d

evelop
m

ent 
of interventions. V

ital for tracing
 

sp
read

 of the virus and
 inform

s vaccine 
d

evelop
m

ent.

Streng
th and

 leng
th of im

m
une reaction, 

serosp
ecificity.

5. D
isease m

odels
Sup

p
orts clinical m

anag
em

ent and
 

d
evelop

m
ent of interventions.

Sup
p

ort a rang
e of stud

ies in 
transm

ission and
 d

iag
nostics, as w

ell 
as the d

evelop
m

ent of vaccines and
 

therap
eutics.

Sm
all m

am
m

als, p
rim

ate, resp
iratory  

tract m
od

els.

R
esearch priority

Im
m

ediate steps
M

id- to long-term
 steps

Support developm
ent 

and im
plem

entation of 
products to im

prove 
clinical processes

•  D
eterm

ine p
rofile of d

iag
nostic 

p
rod

ucts need
ed

 in the short and
 long

 
term

 (TP
P

). 
•  D

evelop
m

ent and
 valid

ation of 
d

iag
nostic kits m

eeting
 those need

s 
(R

U
O

 and
 IV

D
-g

rad
e).

•  D
istrib

ution of reag
ents and

 test 
system

s throug
h m

echanism
 that 

values q
uality and

 p
erform

ance 
(ag

ainst TP
P

).
•  E

stab
lish test stab

le, q
uantifiab

le, 
universal controls for assay 
q

ualification, p
roficiency testing

 and
 

external q
uality assurance.

•  A
d

ap
t TP

P
 for ep

id
em

iolog
ic situation as it 

evolves for this virus (end
em

icity, m
ortality).

•  H
ig

h throug
hp

ut and
 autom

ation of virus 
d

etection.
• P

oint of care testing
 for virus.

• R
esp

iratory p
athog

ens m
ultip

lex d
etection. 

• D
evices related

 to p
rog

nostic m
arkers.

•  D
evelop

m
ent of assays to sup

p
ort vaccine 

trials.

Shedding, natural 
history of disease

•  E
stab

lish com
p

artm
ents of rep

lication, 
tim

ing
 and

 q
uantification of viral 

shed
d

ing
, recep

tor and
 corecep

tor 
usag

e.
•  Sp

ecific assays for infectivity to d
efine 

d
ischarg

e criteria.
•  O

b
servational trials to d

escrib
e 

shed
d

ing
 p

atterns b
ased

 on d
iff

erent 
p

atient g
roup

s and
 cond

itions 
(includ

ing
 p

erform
ance of d

iag
nostic 

tools). 

•  B
iom

arkers for clinical outcom
e and

 clinical 
trials stratification.

Tools and studies to 
m

onitor phenotypic 
change and potential 
adaptation

•  Surveillance stud
ies to characterize 

virus seq
uence evolution, includ

ing
 

m
aintenance of existing

 p
latform

s (i.e. 
G

ISA
ID

) and
 sup

p
ort to inform

ation 
and

 m
aterials sharing

 m
echanism

s.

•  H
arm

onization of m
etad

ata related
 to virus 

seq
uence and

 d
isease p

henotyp
e.

•  Functional assays for essential virus features 
related

 to hum
an ad

ap
tation (recep

tor 
affi

nity, cell trop
ism

, im
m

une interaction, 
virus isolation and

 rep
lication stud

ies 
includ

ing
 reverse g

enetics).

1. Im
m

unity
•  C

haracterization of naturally acq
uired

 
im

m
unity (hum

oral and
 cell-m

ed
iated

; 
d

uration and
 kinetics of im

m
une 

resp
onse).

•  C
haracterization of p

op
ulation im

m
unity  

and
 vaccine-ind

uced
 im

m
unity (hum

oral  
and

 cell-m
ed

iated
).

•  C
haracterization of m

ucosal im
m

unity.

2. D
isease m

odels
•  A

nim
al m

od
els for infection, d

isease, 
and

 transm
ission, and

 g
eneration of 

b
iolog

ical m
aterials.

•  3R
 ap

p
roaches includ

ing
 org

anoid
s, 

ex-vivo exp
lant m

od
els, etc. 

R
esearch priorities

W
hat are the key m

ilestones per research priority

O
ther research priorities

•     V
irus stab

ility (p
hysical, chem

ical inactivation)
–  Surrog

ate virus stud
ies w

ere d
iscussed

, b
ut the 

p
riority is stud

ies that d
on’t need

 valid
ation i.e. 

those of C
ovid

-19 itself
•  M

onoclonal antib
od

ies for m
ap

p
ing

 of virus 
antig

enic characteristics
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24 A
nim

al and environm
ental research 

O
n the virus origin, and m

anagem
ent m

easures at the hum
an-anim

al interface

State of the art 
C

O
V

ID
-19 (SA

R
S-C

oV
-2) is likely to b

e a coronavirus of b
at orig

in, exhib
iting

 96.2%
 full g

enom
e 

id
entity w

ith a clad
e 2b

 β-C
oV

 from
 R

hinolop
hus affi

nis b
ats in Yunnan, C

hina. Tab
le 1 p

rovid
es a m

ore 
com

p
rehensive overview

 of g
enom

ic hom
olog

y w
ith other viruses.

A
ll clad

e 2b
 C

oV
s have b

een found
 in b

ats, w
ith the 

excep
tion of SA

R
S-C

oV. M
ore than 50

0
 C

oV
s have 

b
een id

entified
 in b

ats in C
hina, w

ith estim
ates 

of unknow
n b

at C
oV

 d
iversity reaching

 >5,0
0

0
. 

F
urtherm

ore, R
hinolop

hus sp
ecies are ab

und
ant 

and
 d

iverse in South C
hina and

 across A
sia, the 

M
id

d
le E

ast, A
frica and

 E
urop

e, w
ith Southw

est 
C

hina and
 neig

hb
ouring

 countries likely the centre 
of evolutionary d

iversification of clad
e 2b

 C
oV

s. 

W
ang

 et al. (20
18) rep

ort a 2.9%
 b

at-C
oV

 
serop

revalence in a sm
all sam

p
le of rural Yunnan 

p
eop

le. E
xtrap

olating
 hum

an serop
revalence 

across R
hinolop

hus sp
p

. hotsp
ots in Southeast A

sia 
sug

g
ests there is larg

e scale exp
osure to b

at-C
oV

s 
in the com

m
unity, w

ith p
otentially several m

illion 
p

eop
le in the exp

osure g
roup

.

In the current outb
reak, a hig

h p
rop

ortion of 1st 
and

 2nd
 g

eneration hum
an cases w

ere linked
 to 

the H
uanan Seafood

 W
holesale M

arket in W
uhan, 

includ
ing

 27 out of the 4
1 initially id

entified
 cases 

(66%
). W

hile b
ats are rare in m

arkets in South 
C

hina, they are b
eing

 hunted
 and

 sold
 d

irectly 
to restaurants for food

 (Li, et al. 20
19), includ

ing
 

rep
orted

ly in the H
uanan M

arket.

H
ow

ever, w
hile b

ats m
ay b

e ancestral hosts of 
C

O
V

ID
-19, the route of sp

ill-over from
 anim

als to 
hum

ans rem
ains unclear; it m

ay involve other/
interm

ed
iate hosts such as d

om
esticated

 m
am

m
als, 

farm
ed

 or hunted
 w

ild
life, as seen w

ith civets as an 
interm

ed
iate host for SA

R
S-C

oV
 or cam

els acting
 

as reservoirs for M
E

R
S C

oV. P
otential cand

id
ates 

have b
een p

rop
osed

 for C
O

V
ID

-19, b
ased

 on 
g

enom
ic sim

ilarities w
ith related

 coronaviruses 
they host (e.g

. p
ang

olins), at least for p
art of their 

g
enom

e. F
inally, the orig

inal sp
ill over event to 

hum
ans m

ay not have hap
p

ened
 at the m

arket 
itself b

ut elsew
here, w

ith the m
arket serving

 as 
a location for viral contam

ination and
 further 

exp
osure of hum

ans. 

%
 hom

ology w
ith

Source
SA

R
S 

M
ER

S
B

at SA
R

S-like C
oV

*
B

atC
oV

 R
aTG

13

N
.R

.
N

.R
.

89.1%
N

.R
.

(W
u, et al. 20

20
)

79.0
%

51.8%
87.6-87.7%

(R
en, et al. 20

20
)

82%
N

.R
.

89%
N

.R
.

(Jiang
, D

u and
 Shi 20

20
)

82%
N

.R
.

89%
N

.R
.

(C
han, et al. 20

20
)

79%
50

%
88%

N
.R

.
(Lu, et al. 20

20
)

N
.R

.
N

.R
.

N
.R

.
96.3%

(Paraskevis, et al. 20
20

)

<80
%

N
.R

.
N

.R
.

96.2%
(Z

hou, et al. 20
20

)

79.7%
N

.R
.

87.9%
N

.R
.

(C
hen, et al. 20

20
)

O
ngoing research eff

orts 

O
ngoing studies currently are:

–  Investig
ations into g

enetic related
ness to other anim

al C
oV

s (m
etag

enom
ic, 

p
hylog

eny, sp
ecies sig

natures on sam
p

les (b
arcod

ing
))

–  Investig
ations into host suscep

tib
ility (in-vitro, recep

tor b
ind

ing
 stud

ies, cleavag
e site 

of the sp
ike (S) p

rotein etc.) and
 anim

al infection stud
ies

–  D
evelop

m
ent of serolog

ical tests for anim
al p

op
ulation screening

K
now

ledge gaps

C
urrent unknow

ns are:
–  The anim

al sp
ecies of orig

in of the virus, althoug
h R

hinolop
hus b

ats ap
p

ear likely  
to b

e at least hosting
 the ancestor of C

O
V

ID
-19

–  The anim
al sp

ecies involved
 in C

O
V

ID
-19 sp

ill over to hum
ans (reservoir host or 

interm
ed

iate host)
–  O

ccurrence of sp
ill-over (one occasion vs. risk of continued

 sp
ill-over), and

 current 
risk associated

 w
ith anim

als
–  G

eog
rap

hic orig
in – end

em
ic vs. im

p
orted

 via trad
e, w

id
er d

istrib
ution in 

neig
hb

ouring
 areas, etc.

–  V
irus m

aintenance and
 p

revalence in various sp
ecies of anim

als (reservoirs(s) and
 

p
ossib

le interm
ed

iate host(s))
–  M

od
alities of transm

ission b
etw

een anim
als and

 hum
ans

–  R
isk factors d

ue to anim
al trad

e and
 consum

p
tion, esp

ecially w
ild

life/farm
ed

 w
ild

life
–  R

isk red
uction strateg

ies for transm
ission b

etw
een anim

als and
 hum

ans as w
ell as 

am
ong

 d
iff

erent anim
al sp

ecies

R
esearch priorities 

G
lob

al ob
jective: P

revent transm
ission b

etw
een anim

als and
 hum

ans includ
ing

 future 
sp

ill over and
 d

evelop
 a O

ne H
ealth ap

p
roach for risk red

uction strateg
ies at the 

hum
an-anim

al-environm
ent interface (virus, ep

i, ethics, social - e.g
. a w

orking
 g

roup
 

on socioeconom
ic and

 b
ehavioural risk factors for sp

ill over and
 transm

ission) to  help
 

p
rom

ote m
ultid

iscip
linary, m

ultisectoral, and
 ‘horizontal’ w

orking
)
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26 R
esearch priority

W
hy?

W
hat type of studies/research are needed?

1. Investigation 
of anim

al source 
and route of 
transm

ission

•  To id
entify the anim

al sp
ecies 

involved
 in the em

erg
ence of 

C
O

V
ID

-19 and
 clarify transm

ission 
p

athw
ays from

 anim
al reservoirs 

to p
otential interm

ed
iate hosts to 

hum
ans.

A
 – Investig

ation of p
ossib

le anim
al host rang

es 
throug

h 
1) viral p

hylog
eny (m

etag
enom

ic, b
arcod

ing
) of 

C
oV

 sam
p

led
 from

 a w
id

e variety of anim
al sp

ecies 
(includ

ing
 w

ild
life, farm

ed
 w

ild
life, livestock, 

com
p

anion anim
als, stray anim

als, p
ests/verm

in); 
2) virus-cells, recep

tor b
ind

ing
s (A

C
E

2) in anim
als; 

3) serolog
ical screening

 on m
ultip

le sp
ecies (g

eneric 
b

eta C
oV

 + m
ore sp

ecific C
O

V
ID

-19-like C
oV

) p
lus R

T-
P

C
R

 (C
oV

 fam
ily testing

 follow
ed

 by sp
ecific C

O
V

ID
-19 

P
C

R
);

B
 – C

onfirm
ation of the role of cand

id
ate sp

ecies 
throug

h recep
tor b

ind
ing

 affi
nity, virus p

ersistence, 
am

p
lification and

 excretion stud
ies.

•  To increase know
led

g
e ab

out 
transm

ission p
athw

ays for 
C

O
V

ID
-19.

P
erform

ing
 ad

d
itional stud

ies on cand
id

ate anim
al-

hum
an interactions, includ

ing
 the p

ersistence of the 
virus in the environm

ent of this interface.

•  To increase know
led

g
e of the 

role of b
ats and

 other anim
als as 

reservoir of C
oV

s to inform
 risk 

red
uction strateg

ies.

Id
entify d

iversity of C
O

V
ID

-19-like and
 other C

oV
’s in 

b
ats and

 other anim
als.

2. Socioeconom
ic 

and behavioural risk 
factors for spill-over

•  To id
entify the risks linked

 
to trad

e and
 consum

p
tion of 

p
otentially infected

 anim
al 

sp
ecies and

 the com
m

unities or 
occup

ational g
roup

s m
ore at risk 

across d
iff

erent interfaces.

A
 – A

nalysis of the d
iversity, num

b
er and

 orig
in 

(includ
ing

 countries other than C
hina) of anim

al 
sp

ecies sold
 in live m

arkets (farm
ed

 and
 w

ild
 caug

ht 
w

ild
life, livestock) and

 the various involved
 actors 

along
 the value chain;

B
 – D

rivers of w
ild

life trad
e (farm

ed
 or w

ild
 caug

ht) 
along

 the sup
p

ly chain and
 socioeconom

ics to inform
 

sustainab
le interventions to red

uce risks associated
 

w
ith this trad

e and
 consum

p
tion (b

ehaviour chang
e); 

C
 – Id

entification of risk factors for infection, includ
ing

 
sp

ecific anim
al exp

osures (e.g
. sp

ecies contacted
, 

occup
ational exp

osures like hand
ling

, cleaning
 cag

es, 
b

utchering
, trap

p
ing

, p
urchasing

 at m
arket; other 

m
arket visits outsid

e of W
uhan Seafood

 m
arket).

3. R
isk reduction 

strategies at the 
hum

an-anim
al-

environm
ent 

interface

•  To lim
it infection in hig

h risk areas 
and

 for at risk p
op

ulations and
 

the p
ub

lic.

A
 – D

evelop
 op

tions for im
p

roved
 b

iosafety in farm
s 

and
 live anim

al m
arkets and

 exp
lore their feasib

ility 
(e.g

. all-in, all-out strateg
ies, sp

ecies seg
reg

ations, 
clean out/ no overnig

ht rule, p
artial to full b

an of live 
trad

e in hig
h-risk sp

ecies), alternatives to live anim
al 

m
arkets, and

 reg
ulation, m

onitoring
 and

 surveillance of 
w

ild
life farm

ing
; 

B
 – E

xp
lore p

ossib
le com

m
unity and

 other 
occup

ational interventions; 

C
 – E

xp
lore feasib

ility of p
ub

lic com
m

unication 
strateg

ies to red
uce w

ild
life trad

e.

W
hat are the key m

ilestones per research priority

R
esearch priority

M
ilestones

1. Investigation of 
anim

al source and 
routes of transm

ission

•  Serolog
ical screening

 (g
eneric b

eta C
oV

 + m
ore sp

ecific C
O

V
ID

-19-like C
oV

) on a larg
e 

rang
e of anim

als p
lus R

T-P
C

R
 enab

le p
re-id

entification of p
otential anim

al sp
ecies 

cand
id

ate.

•  V
irolog

ical stud
ies (virus isolation, virus kinetic…

) and
 exp

erim
ental infection p

rovid
e 

further ind
ications of p

ossib
le incrim

inated
 sp

ecies and
 route of transm

ission.

•  Inventory of coronaviruses and
 associated

 sp
ecies of b

ats and
 other w

ild
life in A

sia and
 

Southern A
sia throug

h 1) screening
 of historical sam

p
les and

 2) ad
d

itional sam
p

ling
.

2. Socioeconom
ic 

and behavioural risk 
factors for spill-over

•  D
escrip

tion on the d
iversity, num

b
er and

 orig
in of anim

al sp
ecies sold

 in live m
arkets in 

C
hina and

 South-E
ast A

sia and
 the actors along

 the value chain.

•  D
escrip

tion of w
ild

life trad
e and

 its d
rivers in C

hina and
 South-E

ast A
sia, includ

ing
 

p
ossib

le chang
es in p

ractices in recent p
ast.

• Id
entification of p

ossib
le p

oint of intervention for im
p

roved
 b

iosafety.

• R
isk factors for infection at the hum

an-anim
al-environm

ent interface id
entified

.

3. R
isk reduction 

strategies at the 
hum

an anim
al interface

•  O
p

tions for im
p

roved
 b

iosafety in live anim
al m

arkets i) id
entified

, then 2) p
iloted

 and
 3) 

im
p

lem
ented

, w
ith training

 as req
uested

.

•  A
nim

al-hum
an-environm

ent related
 risk aw

areness and
 inform

ation cam
p

aig
ns for the 

p
ub

lic, farm
ers, and

 other relevant stakehold
ers.

Further rem
arks:

•  The exp
erts acknow

led
g

ed
 that V

eterinary 
Services in C

hina or other countries in the reg
ion 

currently have other p
riorities to hand

le, e.g
. 

anim
al health em

erg
encies like A

frican sw
ine 

fever or avian influenza. R
esearch institutions 

m
ay b

e involved
 in field

 research for C
O

V
ID

-19 
in anim

als or the environm
ent instead

. B
anked

 
anim

al (or hum
an) sam

p
les taken in C

hina and
 the 

South-E
ast A

sian reg
ion, esp

ecially from
 p

riority 
sp

ecies and
 taken d

uring
 the second

 half of 20
19, 

should
 b

e tested
 retrosp

ectively.

•  Som
e research activities can b

uild
 on existing

 
d

ata and
 stud

ies, e.g
. w

ork d
one by P

R
E

D
IC

T 
and

 others to id
entify and

 characterize anim
al-

hum
an-environm

ent interface. Farm
 and

 
m

arket b
iosecurity m

easures / restructuring
 

recom
m

end
ed

 for avian influenza and
 other 

zoonotic d
iseases are ap

p
licab

le also for other 
zoonotic p

athog
ens and

 should
 b

e p
rom

oted
 for 

C
O

V
ID

-19.

 

•  C
oord

inated
 m

ulti-centric surveys should
 b

e 
d

esig
ned

 to exp
lore chang

es w
hich m

ay have 
trig

g
ered

 the em
erg

ence of C
O

V
ID

 19.
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Epidem
iological studies

State of the art 
In early January 20

20
, a novel coronavirus 

(C
O

V
ID

-19) w
as id

entified
 as the infectious ag

ent 
causing

 an outb
reak of viral p

neum
onia in W

uhan, 
C

hina, w
here the first cases had

 their sym
p

tom
 

onset in D
ecem

b
er 20

19. The first four cases 
rep

orted
 w

ere all linked
 to the H

uanan Seafood
 

W
holesale M

arket and
 w

ere id
entified

 by local 
hosp

itals using
 a surveillance m

echanism
 for 

“p
neum

onia of unknow
n etiolog

y” estab
lished

 
in the w

ake of the 20
0

3 SA
R

S outb
reak (Li et al, 

20
20

). 

W
hilst the m

ajority of the earliest cases w
ere 

linked
 to the seafood

 m
arket, ind

icating
 p

otential 
zoonotic transm

ission, there is evid
ence that 

ind
icates that hum

an-to-hum
an transm

ission has 
b

een occurring
, and

 the ep
id

em
ic has b

een rap
id

ly 
sp

read
ing

 in C
hina and

 other countries. 
O

n January 23rd
, 20

20
, q

uarantine of W
uhan and

 
neig

hb
ouring

 cities w
as introd

uced
 to red

uce the 
exp

ortation of cases and
 help

 contain the outb
reak. 

To d
ate, this is thoug

ht to b
e the larg

est q
uarantine 

restriction in hum
an history to p

revent infectious 
d

isease sp
read

 exp
ortation of cases and

 help
 

contain the outb
reak. 

K
ey epidem

iological param
eters 

W
hilst further research is req

uired
 to d

eterm
ine the 

ep
id

em
iolog

ical p
aram

eters of C
O

V
ID

-19, research 
on early id

entified
 cases has led

 to estim
ates of key 

p
aram

eters. These are hig
hlig

hted
 and

 g
roup

ed
 

into four d
om

ains – 1) Transm
ission d

ynam
ics, 2) 

Severity, 3) Suscep
tib

ility and
 4

) C
ontrol m

easures.

Transm
ission dynam

ics
R

esearch und
ertaken in the early stag

es of the 
outb

reak, has b
een used

 to estim
ate the early 

ep
id

em
iolog

ical characteristics of C
O

V
ID

-19 (Li et 
al, 20

20
). B

ased
 on 4

25 cases id
entified

 in early 
January 20

20
 in W

uhan, the m
ean incub

ation 
p

eriod
 w

as estim
ated

 to b
e 5.2 d

ays, and
 in the 

early stag
es, the ep

id
em

ic d
oub

led
 in size every 

7.4
 d

ays, w
ith an estim

ated
 m

ean serial interval of 
7.5 d

ays (Li et al, 20
20

).  Travel history and
 case 

d
etection of C

O
V

ID
-19 outsid

e in C
hina outsid

e of 
W

uhan, also estim
ated

 the incub
ation p

eriod
 to b

e 
5.5 d

ays, rang
ing

 from
 2 – 11.1 d

ays (B
acker et al, 

20
20

). 

The b
asic rep

rod
uction num

b
er (R

0
) has b

een 
estim

ated
 to b

e 2.2 ind
icating

 that on averag
e, 

each p
atient has b

een sp
read

ing
 infection to 2.2 

other p
eop

le (Li et al, 20
20

). A
verag

e d
elays 

b
etw

een infection and
 illness onset have b

een 
estim

ated
 at around

 5–6 d
ays, w

ith an up
p

er lim
it 

of around
 11-14

 d
ays, and

 d
elays from

 illness onset 
to lab

oratory confirm
ation ad

d
ing

 a further 10
 d

ays 
on averag

e (C
ow

ling
 and

 Leung
, 20

20
). D

elays in 
case d

etection and
 hosp

italization can increase 
the risk of d

isease sp
read

 and
 raise the d

oub
ling

 
tim

e of the ep
id

em
ic. Therefore, there is a need

 for 
further research to m

ore accurately characterize 
estim

ates for the ep
id

em
iolog

ical p
aram

eters 
und

erlying
 the transm

ission d
ynam

ics of C
O

V
ID

-19 
and

 id
entify eff

ective control and
 m

itig
ation 

m
easures. 

There w
ere early rep

orts of an asym
p

tom
atic 

p
atient in G

erm
any (R

othe et al, 20
20

), b
ut there 

has b
een lim

ited
 further research to sup

p
ort 

this thus far. H
ow

ever, C
hina’s health m

inister 
has w

arned
 that there m

ay b
e p

re-sym
p

tom
atic 

transm
ission occurring

, and
 it is an urg

ent p
riority 

(C
ow

ling
 and

 Lueng
, 20

20
). Therefore, it is a m

atter 
of p

ub
lic health im

p
ortance to d

eterm
ine w

hether 
asym

p
tom

atic or p
re-sym

p
tom

atic transm
ission 

is p
otentially hap

p
ening

, and
 the im

p
act it has on 

transm
ission d

ynam
ics.   

D
isease severity

In ord
er to d

eterm
ine the p

ub
lic health im

p
act and

 
the resp

onse req
uired

, characterizing
 the sp

ectrum
 

of clinical m
anifestations and

 d
isease severity of 

C
O

V
ID

-19 infections, and
 the factors (d

em
og

rap
hic, 

location etc.) associated
 is crucial. A

t p
resent, the 

case fatality ratio (C
F

R
) estim

ates are uncertain, 
and

 there are varying
 estim

ates, and
 lim

ited
 d

ata. 
A

 recent stud
y in W

uhan, C
hina, ind

icated
 that C

F
R

 
w

as 14
%

 (95%
 cred

ib
le interval: 3.9-32%

) am
ong

 
hosp

italized
 cases (W

u et al. 20
20

), com
p

ared
 

to an ap
p

roxim
ate overall C

F
R

 of 2.8%
 in C

hina 
(W

ang
 et al. 20

20
), and

 1.4
 (95%

 cred
ib

le interval: 
0

.6-3.2%
) outsid

e of m
ainland

 C
hina (W

ilson 
et al. 20

20
). Several factors could

 aff
ect these 

estim
ates (for exam

p
le the likely und

erestim
ation 

of the num
b

er of cases or the lack of stand
ard

ised
 

case d
efinition) w

hich should
 b

e consid
ered

 w
ith 

caution. 
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Infection Fatality R
ation (IF

R
) estim

ated
 at 1%

 
(Im

p
erial g

roup), g
iven the R

0
 of 2-3, sug

g
ests 

an attack rate of 75-80
%

, in the ab
sence of any 

interventions and
 assum

ing
 hom

og
eneous m

ixing
, 

w
hich are b

oth unlikely in reality. 
E

arly stud
ies have also found

 that p
atients 

w
ith und

erlying
 cond

itions such as d
iab

etes, 
hyp

ertension and
 card

iovascular d
isease had

 
m

ore severe infections, and
 the d

isease w
as 

m
ore com

m
on in m

en.  V
ery few

 cases have b
een 

rep
orted

 in child
ren. There is currently lim

ited
 

und
erstand

ing
 of severity b

etw
een d

iff
erent 

d
em

og
rap

hics, and
 w

hich g
roup

s m
ay b

e hig
h risk. 

Susceptibility 
A

t p
resent, little is know

n ab
out suscep

tib
ility to 

C
O

V
ID

-19. E
arly stud

ies have found
 that very few

 
cases have b

een rep
orted

 in child
ren (C

ow
ling

 
and

 Leung
, 20

20
). This m

ay ind
icate that they 

are p
otentially less suscep

tib
le to the d

isease, 
naturally im

m
une, or that they are infected

 
b

ut asym
p

tom
atic. If they are less suscep

tib
le 

or im
m

une, there is a need
 to und

erstand
 this 

further, p
articularly follow

ing
 the school closures 

im
p

lem
ented

 as a social d
istancing

 m
easure to 

curb
 the sp

read
 of infection. H

ow
ever, if they are 

infected
 b

ut asym
p

tom
atic, it w

ould
 b

e p
ertinent 

to d
eterm

ine if they are infectious and
 p

articip
ate 

in the d
isease transm

ission. 

C
ontrol and m

itigation m
easures

Since the outb
reak in W

uhan, a w
id

e variety of 
m

easures have b
een p

ut in p
lace to p

revent and
 

red
uce transm

ission. This includ
es larg

e scale 
q

uarantine, travel and
 m

ob
ility restrictions, airp

ort 
entry screening

 and
 social d

istancing
 m

easures 
such as school closures and

 w
ork from

 hom
e 

arrang
em

ents. Travel restrictions have b
een 

found
 to m

od
erately slow

 d
ow

n the d
isp

ersal of 
C

O
V

ID
-19, and

 m
ob

ility restriction in C
hina w

as 
found

 to have slow
ed

 the sp
read

 from
 W

uhan to 
other cities in C

hina by 2.9 d
ays (Tian et al, 20

20
). 

A
nother stud

y ind
icated

 that as of 23rd
 January 

20
20

 m
ost C

hinese cities had
 alread

y received
 

a larg
e num

b
er of infected

 cases, and
 that travel 

q
uarantine d

elayed
 overall ep

id
em

ic p
rog

ression 
by only 3-5 d

ays. The travel restrictions have had
 

a m
ore m

arked
 eff

ect on an international scale, 
w

ith m
od

elling
 ind

icating
 that the num

b
er of case 

im
p

ortations w
ould

 b
e red

uced
 by 80

%
 by the end

 
of Feb

ruary 20
20

. H
ow

ever, these m
od

elling
 results 

also ind
icate that sustained

 90
%

 travel restrictions 
to and

 from
 m

ainland
 C

hina only m
od

estly aff
ect 

the ep
id

em
ic trajectory unless com

b
ined

 w
ith a 

50
%

 or hig
her red

uction of transm
ission in the 

com
m

unity (V
esp

ig
nani et al, 20

20
). 

A
irp

ort screening
 m

easures have also b
een 

im
p

lem
ented

 by several countries, and
 the m

ost 
recent d

ata ind
icates that 4

6%
 of infected

 travellers 
w

ould
 not b

e d
etected

 by airp
ort screening

 (Q
uilty 

et al, 20
20

). This sug
g

ests that unlike the 20
0

9 
H

1N
1 ep

id
em

ic, w
hich found

 that airp
ort entry 

screening
 w

as associated
 w

ith an averag
e d

elay of 
7-12 d

ays in local transm
ission (C

ow
ling

 et al, 20
10

), 
for C

O
V

ID
-19, airp

ort screening
 is unlikely to d

etect 
a suffi

cient p
rop

ortion of infected
 travellers and

 
p

revent entry of infected
 travellers. Som

e countries 
have d

ecid
ed

 to raise the threshold
 for airp

ort 
screening

, to cap
ture those w

ith p
otentially less 

severe sym
p

tom
s. This m

ay have g
reater im

p
act 

on d
isease transm

ission throug
h air travel, b

ut this 
req

uires further investig
ation to d

eterm
ine w

hether 
this m

akes a d
iff

erence. 

A
d

d
itionally, social d

istancing
 m

easures have b
een 

im
p

lem
ented

 across C
hina, includ

ing
 school and

 
w

orkp
lace closures. H

ow
ever, im

p
act of these 

m
easures, includ

ing
 w

hich are m
ost eff

ective is yet 
to b

e d
eterm

ined
. 

D
ealing

 w
ith p

revious resp
iratory p

and
em

ics, 
W

H
O

 issued
 g

uid
elines for consid

erations for 
m

ass g
athering

s in the context of p
and

em
ic (H

1N
1) 

20
0

9 influenza that p
rovid

e som
e g

uid
ance for 

the current event. In ad
d

ition, W
H

O
 d

evelop
ed

 a 
com

p
lem

entary d
ocum

ent outlining
 key p

lanning
 

consid
erations for org

anizers of m
ass g

athering
s 

in the context of the C
O

V
ID

-19 outb
reak (availab

le 
here: http

s://w
w

w
.w

ho.int/p
ub

lications-d
etail/key-

p
lanning

-recom
m

end
ations-for-m

ass-g
athering

s-
in-the-context-of-the-current-covid

-19-outb
reak).

K
now

ledge gaps
Transm

ission dynam
ics 

•  W
hat is the relative im

p
ortance of p

re-
sym

p
tom

atic and
 asym

p
tom

atic transm
ission 

– d
oes this exist and

 w
hat is the im

p
act? C

an 
asym

p
tom

atic carriers shed
 virus and

 infect?
•  W

hat is the role of d
iff

erent ag
e g

roup
s in 

transm
ission of C

O
V

ID
-19? 

•  W
hat are the d

iff
erent m

od
es of transm

ission of 
C

O
V

ID
-19? 

•  W
hat is the cause, or w

hat are the cond
itions 

that lead
 to sup

er sp
read

ing
 events? W

hat is their 
contrib

ution to d
isease sp

read
? 

•  W
hat are the m

ost accurate estim
ates of R

0
? 

•  W
hat are the ep

id
em

iolog
ical tim

e d
elays (e.g

. 
onset to illness or onset to case d

etection d
elay, 

onset to hosp
italization), and

 w
hat im

p
act d

oes 
this have on ep

id
em

ic d
oub

ling
 tim

e? 
•  W

hat are the environm
ental cond

itions associated
 

w
ith increased

 transm
ission (e.g

. tem
p

erature and
 

hum
id

ity; seasonality)? 

Severity
•  W

hat is the sp
ectrum

 of the clinical 
m

anifestations of d
isease? W

hat are the clinical 
m

anifestations of m
ild

 to severe d
isease? 

(severity p
rofile)

•  H
ow

 is severity m
ed

iated
 by either d

em
og

rap
hic 

factors (ag
e, sex, other g

roup
ing

s), or p
re-

existing
 cond

itions? 
•   W

ho are the g
roup

s at hig
h risk of severe 

d
isease?   

Susceptibility
•  A

re child
ren less suscep

tib
le to C

O
V

ID
-19? If so, 

w
hy? If they are suscep

tib
le b

ut asym
p

tom
atic, 

are they infectious? D
o they shed

 virus? 
•  D

oes infection confer neutralizing
 antib

od
ies? 

A
re there antib

od
y d

ep
end

ent enhancem
ents to 

d
isease and

 infection?

C
ontrol and m

itigation m
easures 

•  W
hat social d

istancing
 m

easures have b
een m

ost 
eff

ective at p
reventing

 or red
ucing

 sp
read

 of 
C

O
V

ID
-19? If child

ren are less suscep
tib

le or not 
infectious, should

 schools rem
ain closed

?
•  H

ow
 eff

ective are international travel related
 

m
easures at slow

ing
 sp

read
?

•  W
hat com

m
unity m

itig
ation m

easures can b
est 

red
uce local sp

read
 of d

isease? 
•  W

hat control and
 m

itig
ation m

easures 
are associated

 w
ith red

uced
 the eff

ective 
rep

rod
uctive (R

t)?
•  W

hat is the eff
ectiveness of p

ersonal m
easures 

such as social d
istancing

 and
 face m

asks/P
P

E
? 

O
ngoing research eff

orts 
Transm

ission dynam
ics 

 
•  M

athem
atical m

od
elling

 to estim
ate transm

ission 
p

aram
eters from

 d
iff

erent locations (Li et al, 
20

20
; W

u et al, 20
20

; Im
ai et al, 20

20
; R

ead
 et al, 

20
20

)
•  Fam

ily cluster stud
ies to d

eterm
ine hum

an to 
hum

an transm
ission (C

han et al, 20
20

)
•  C

ase stud
ies (susp

ected
 asym

p
tom

atic p
atient) 

(R
othe et al, 20

20
) 

•  V
iral shed

d
ing

 stud
ies (p

lanned
)

Severity 
 

•  R
etrosp

ective sing
le centre case series to 

d
eterm

ine clinical characteristics (W
ang

 et al, 
20

20
)

•  P
rosp

ective case control stud
y to d

eterm
ine 

clinical featured
 of C

O
V

ID
19 (H

uang
 et al, 20

20
)

•  P
op

ulation w
id

e surveillance to d
eterm

ine 
severity

•  R
ep

orts from
 clinical cohorts (for exam

p
le, W

H
O

 
initiated

 a stud
y looking

 at evacuated
 cohorts)

Susceptibility 
•  H

ousehold
 transm

ission stud
ies to d

eterm
ine 

d
iff

erences in suscep
tib

ility, includ
ing

 second
ary 

attack rates and
 p

aed
iatric infections  

•  C
onvalescent and

 p
op

ulation-b
ased

 serolog
ical 

stud
ies

C
ontrol and m

itigation m
easures  

•  M
od

elling
 analysis to d

eterm
ine im

p
act of larg

e-
scale q

uarantine in C
hina - com

p
arisons of 

d
iff

erent locations and
 m

itig
ation m

easures (W
u 

et al, 20
20

)
•  M

od
elling

 to d
eterm

ine im
p

act of W
uhan travel 

restrictions (Tian et al, 20
20

)
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32 R
esearch priorities

Six key research p
riorities w

ere id
entified

 for ep
id

em
iolog

ical stud
ies for the C

O
V

ID
-19 outb

reak, and
 

these w
ere g

roup
ed

 accord
ing

 to the four key d
om

ains of transm
ission d

ynam
ics, severity, suscep

tib
ility 

and
 control and

 m
itig

ation m
easures. 

R
esearch priority

W
hy?

W
hat type of studies/research are 

needed?

Transm
ission 

dynam
ics

C
larify the relative 

im
portance of 

pre-sym
ptom

atic/ 
asym

ptom
atic 

transm
ission (including 

distinction betw
een 

virus shedding 
and infectious 
transm

ission) 

If asym
p

tom
atic/ p

re-sym
p

tom
atic 

transm
ission is p

ossib
le, risk of 

ep
id

em
ic sp

read
 is sig

nificantly 
hig

her, Im
p

ortant to und
erstand

 
this to accurately und

erstand
 

transm
ission d

ynam
ics for p

ub
lic 

health &
 hosp

ital infection control. 

D
etailed

 rep
orts of transm

ission 
events and

 sym
p

tom
atic status 

of infectors; viral shed
d

ing
 d

ata; 
sp

ecial stud
ies in household

s, 
C

ruise and
 other closed

 setting
s; 

d
etailed

 analysis for clusters.
O

f note, W
H

O
 initiated

 a stud
y 

looking
 at evacuated

 cohorts, and
 

is und
ertaking

 intensive follow
-

up
 of ind

ivid
uals cap

tured
 in the 

g
lob

al surveillance  system
.

Severity

Identify groups at high 
risk of severe infection 

D
eterm

ining
 the sp

ectrum
 of 

clinical m
anifestations of infections 

is p
erhap

s the m
ost urg

ent research 
p

riority, as it w
ill d

eterm
ine the 

streng
th of p

ub
lic health resp

onse 
req

uired
. 

C
ase control stud

ies; cohort 
stud

ies. 

D
eterm

ine the role of 
diff

erent age groups in 
transm

ission 

Im
p

ortant to und
erstand

 w
hether 

there is a d
iff

erent attack rate/
suscep

tib
ility b

etw
een d

iff
erent 

d
em

og
rap

hics? E
.g

. child
ren/

eld
erly? A

nd
 other risk factors.

C
ase control stud

ies; cohort 
stud

ies. 

Susceptibility

D
eterm

ine if children 
are infected, and if so, 
are they infectious? 

C
hild

ren currently d
o not seem

 to 
b

e im
p

licated
 in transm

ission of 
C

O
V

ID
-19 - need

 to und
erstand

 if 
they are p

otentially infected
 b

ut 
asym

p
tom

atic and
 p

otentially 
infectious. There are social 
im

p
lications as if they are not, 

should
 schools rem

ain closed
? D

o 
child

ren shed
? A

re they infective?

Transm
ission stud

ies in 
household

s and
 other closed

 
setting

s; serolog
ic stud

ies.

C
ontrol and 

m
itigation 

m
easures

Predict the m
ost 

eff
ective m

easures 
to reduce the peak 
burden on healthcare 
providers and other 
societal functions 

E
ff

ective com
m

unity m
itig

ation 
m

easures can red
uce transm

ission 
and

 red
uce g

row
th rate of ep

id
em

ic 
and

 total no. of infected
 p

ersons. 

C
om

p
arative analyses of 

transm
issib

ility in d
iff

erent 
locations. 

Estim
ate the eff

ects 
of social distancing 
m

easures and other 
non-pharm

aceutical 
interventions on 
transm

issibility

To d
eterm

ine w
hether the m

easures 
are eff

ective and
 w

hether they 
can actually red

uce the eff
ective 

rep
rod

uctive  num
b

er – if so, 
m

easures can b
e im

p
lem

ented
 in 

other setting
s/countries.

C
om

p
arative analyses of 

transm
issib

ility in d
iff

erent 
locations – p

otentially stud
y 

those returning
 to w

ork in 
d

iff
erent cities at d

iff
erent tim

es, 
or those schools w

hich closed
 at 

d
iff

erent tim
es.

W
hat are the key m

ilestones per research priority

R
esearch priority

M
ilestones

C
larify the relative im

portance of pre-
sym

ptom
atic/ asym

ptom
atic transm

ission 
(including distinction betw

een virus 
shedding and infectious transm

ission) 

• Id
entify suitab

le cohorts.
• P

rosp
ectively collect lab

oratory and
 outcom

e d
ata.

Identify groups at high risk of severe 
infection 

• R
etrosp

ective review
 of hosp

ital ad
m

issions.
• R

eview
 recovery d

ata.

D
eterm

ine the role of diff
erent age groups 

in transm
ission 

• E
stab

lish household
 transm

ission stud
ies. 

D
eterm

ine if children are infected, and  
if so, are they infectious? 

•  Set up
 household

 transm
ission stud

ies w
ith serial testing

. 
•  R

etrosp
ective review

.

Predict the m
ost eff

ective m
easures to 

reduce the peak burden on healthcare 
providers and other societal functions 

• M
od

elling
.

Estim
ate the eff

ects of social distancing 
m

easures and other non-pharm
aceutical 

interventions on transm
issibility 

•  P
rosp

ective stud
y in school/w

ork and
 other closed

 setting
s. 

•  C
om

p
arative analysis (im

p
act assessm

ent) for intervention 
m

easures.
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C
linical characterization and m

anagem
ent

State of the art 
E

arly d
ata on C

O
V

ID
-19 clinical d

isease is em
erg

ing
 

from
 aff

ected
 reg

ions. W
hat is b

ecom
ing

 clear 
is that severe illness is not uncom

m
on. B

eyond
 

that, reliab
le d

ata on risk factors for severe illness, 
b

iolog
y of clinical w

orsening
, and

 p
eak p

eriod
s of 

transm
issib

ility rem
ain unavailab

le.

A
necd

otal feed
b

ack from
 clinicians on the g

round
 

in C
hina, rep

orted
 a sp

ectrum
 of d

isease, w
ith no 

g
end

er p
red

ilection. M
any p

atients w
ere m

ild
 early 

– b
ut can p

rog
ress rap

id
ly over a d

ay. A
lso, evid

ence 
of p

rolong
ed

 p
rod

rom
e, w

ith interval of 7 to 10
 d

ays 
after hosp

italization b
efore acute d

eterioration and
 

req
uirem

ent for IC
U

 ad
m

ission. M
any p

atients still 
hosp

italized
, so final outcom

e not know
n. Severity 

w
as rep

orted
 to b

e related
 to the b

urd
en of co-

m
orb

id
ities, w

ith p
rog

ressive d
isease w

ith increasing
 

ag
e. C

T scan w
as b

eing
 used

 as an early d
iag

nostic, 
p

roving
 m

uch m
ore sensitive than chest x-rays. 

C
o-infections w

ere not system
atically screened

, 
althoug

h a m
ajority of p

atients had
 received

 anti-
influenza and

 anti-b
acterial treatm

ents. P
rocesses of 

care varied
, w

ith d
ischarg

e criteria b
eing

 chang
ed

 
d

ep
end

ing
 on a variety of factors. M

ost striking
 is 

the varying
 severity across reg

ions, w
ith non-H

ub
ei 

cases b
eing

 notab
ly less sick.

R
eference

N
Site/region

IC
U

 
Fatality rate (censored at publication)

C
hen et al., Lancet

99
W

uhan
23%

11%

H
uan et al., Lancet

41
W

uhan
32%

15%

W
ang

 et al., JA
M

A
138

W
uhan

26%
4

.3%

G
uan et al, M

ed
R

ixv (p
re-p

rint)
10

99
W

uhan
5%

1.36%

C
hina C

D
C

 
72314

C
hina  

5%
2.3 %

 overall; 14
.8%

 in. those 80
 years 

of ag
e;  50

%
 critically ill
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K
now

ledge gaps
Scientific gaps
•  N

atural history and
 clinical course p

articularly 
in sp

ecial p
op

ulations (severely ill, p
reg

nant, 
child

ren, eld
erly), (note that JA

M
A

 p
ap

er from
 

W
uhan show

s arrhythm
ias as com

p
lications 

in 4
4

%
 - this is not typ

ical for A
R

D
S, viral 

p
neum

onia, and
 need

s to b
e incorp

orated
 into 

treatm
ent p

lans)
•  O

p
tim

al selection of anti-viral ag
ents and

 
interventions targ

eting
 the virus – convalescent 

p
lasm

a, p
oly- and

 m
onoclonal antib

od
ies, IV

-
Im

m
unog

lob
ulins. C

urrently a w
id

e array of 
treatm

ents b
eing

 used
 via com

p
assionate use in 

the ab
sence of controlled

 trials
•  O

p
tim

al selection of strateg
ies for sup

p
ortive 

care of seriously ill p
atients – im

m
unom

od
ulatory 

ag
ents (IL-1ra, interferon), steroid

s, A
C

E
 inhib

itors, 
vitam

in C
, statins, or anti-arrhythm

ics
•  O

ptim
al strategies for supportive care interventions 

such as oxyg
en therapy, fluid

 m
anag

em
ent, 

invasive vs non-invasive ventilation
•  R

ed
ucing

 nosocom
ial sp

read
•  V

iral kinetics and
 p

athop
hysiolog

y of severe 
d

isease.

O
perational gaps

•  H
ow

 b
est to eng

ag
e existing

 international 
netw

orks and
 research infrastructure in resp

onse
•  H

ow
 b

est to sup
p

ort ong
oing

 trials in C
hina – 

m
entorship

, scientific cafes
•  H

ow
 to d

evelop
 com

m
on d

efinitions and
 

end
p

oints as core stud
y m

etrics to facilitate rap
id

 
p

ooling
 and

 com
p

aring
 of results

•  H
ow

 to b
est d

issem
inate find

ing
s, includ

ing
 

p
rincip

les of d
ata sharing

 and
 accessib

ility.
•  C

an w
e d

evelop
 com

m
on com

m
unications 

hub
s to facilitate d

ata sharing
 and

 coord
ination, 

i.e. p
re-clinical d

ata, ob
servational stud

ies in 
p

rog
ress, clinical trials in p

rog
ress (am

b
ulatory, 

hosp
ital, IC

U
-b

ased
) and

 m
echanism

 for reg
ular 

com
m

unication am
ong

st these.

A
s the natural history of illness is b

eing
 clarified

 
w

ithin C
hina, key q

uestions are em
erg

ing
 ab

out 
C

O
V

ID
-19 infection outsid

e C
hina:

•  D
o the p

atchy outb
reaks rep

orted
 so far reflect 

incom
p

lete case rep
orting

 – p
rob

ab
ility of 

com
m

unity sp
read

 ap
p

ears sub
stantial g

iven 
infectivity (as evid

enced
 by p

rog
ress of outb

reak 
on D

iam
ond

 P
rincess), non-sp

ecific early 
sym

p
tom

s, lag
 tim

e b
efore serious illness, and

 
extensive travel connections b

etw
een C

hina and
 

g
eog

rap
hic reg

ions such as A
frica.  

•  A
n outb

reak in countries alread
y facing

 health-
system

 challeng
es m

ayb
e d

iffi
cult to recog

nize.
•  Is illness severity less outsid

e of C
hina, or 

d
oes this sim

p
ly reflect a p

rolong
ed

 p
rod

rom
e 

b
etw

een sym
p

tom
 onset and

 severity.

O
ngoing research eff

orts
 

There are currently over 20
0

 clinical trials 
reg

istered
 on the C

hinese clinical trials reg
istry, 

testing
 a variety of interventions w

ith a variety 
of end

p
oints. O

utsid
e of C

hina, there is a g
lob

al 
d

ata p
latform

 facilitated
 by the W

orld
 H

ealth 
O

rg
anization w

ith the g
oal of p

rod
ucing

 a 
g

lob
al cohort of hosp

italized
 p

atients. C
linical 

characterization p
rotocols are availab

le to inform
 

sam
p

ling
 strateg

ies and
 sharing

. A
 num

b
er of 

larg
e-scale rand

om
ized

 trials are b
eing

 p
lanned

, 
b

oth insid
e and

 outsid
e C

hina (see C
hinese 

clinical trials reg
istry for up

d
ated

 inform
ation). 

E
p

id
em

iolog
ic stud

ies as cond
ucted

 by p
ub

lic 
health authorities have b

een cond
ucted

 by the 
relevant g

roup
s in the U

nited
 States, E

urop
e, and

 
other reg

ions w
ith exp

orted
 cases. 

P
rioritization activities for w

hich interventions to 
stud

y, so as to op
tim

ize the outcom
e of ind

ivid
ual 

p
atients, from

 antivirals to im
m

unom
od

ulators 
to sup

p
ortive care interventions, are ong

oing
. In 

ad
d

ition, w
ork to coord

inate research is ong
oing

, 
w

ith the hop
ed

-for stand
ard

 d
ata variab

le and
 

outcom
e collection by a variety of international 

netw
orks. 

The m
ost im

p
ortant issue is ensuring

 ad
eq

uate 
coord

ination of these eff
orts to achieve useab

le 
results across reg

ions. 

D
efine the natural history of C

O
V

ID
-19 infection

•  C
linical characterization of d

isease in d
iff

erent p
op

ulations and
 risk g

roup
s, across 

the sp
ectrum

 of severity throug
h d

etailed
 ob

servational stud
ies.

– U
se stand

ard
ized

 d
ata collection tool, such as C

ase R
ecord

 Form
 (C

R
F

)

–  C
ontrib

ute to the W
H

O
 G

lob
al C

O
V

ID
-19 C

linical D
ata P

latform
 (using

 third
 

-p
arty host)

–  W
H

O
 assem

b
led

 C
linical A

d
visory G

roup
 to g

uid
e analysis and

 rep
orting

 off
 the 

G
lob

al C
linical D

ata P
latform

–  Im
p

ortance of focusing
 on stream

lining
 collection to avoid

 over-b
urd

ening
 

clinicians, esp
ecially w

hen resources are lim
ited

•  C
linical C

haracterization using
 b

iolog
ic sam

p
ling

 p
rotocols, includ

ing
 m

ap
p

ing
 

antib
od

y resp
onse, viral kinetics, and

 viral d
issem

ination across fluid
s, in sp

ecific 
p

op
ulations. 

•  V
alue of autop

sies or p
ost-m

ortem
 b

iop
sies of lung

 if autop
sy not p

ossib
le.

1

O
bjective

D
eterm

ine interventions that im
prove the clinical outcom

e of C
O

V
ID

-19  
infected patients
•  A

nti-viral ag
ents – d

efer to other g
roup

s
•  Im

m
unom

od
ulatory ag

ents, p
articularly steroid

s
•  Sup

p
ortive care

•  C
o-infections and

 their treatm
ent

O
f these, it is urg

ent to ad
d

ress the steroid
 p

oint, id
eally, inform

ed
 by m

ore 
g

ranular d
ata on viral kinetics and

 host resp
onse. There are a variety of p

ossib
le 

w
ays that this stud

y can b
e org

anized
, from

 ad
ap

tive p
latform

 stud
ies or m

ulti-
arm

 trial d
esig

ns, in ad
d

ition to the trad
itional freq

uentist stud
ies w

hich often 
have challeng

es in enrolling
 p

atients eff
ectively for steroid

 stud
ies in sick p

atients. 
O

ther ad
junctive interventions w

ith b
iolog

ic p
lausib

ility includ
e V

itam
in C

, A
C

E
 

inhib
itors, and

 other anti-infectives, d
ep

end
ing

 up
on the b

urd
en of co-infections 

in these p
atients. F

urther review
s of these interventions are necessary. For non-

p
harm

acolog
ic, sup

p
ortive care interventions, use of oxyg

en d
elivery system

s 
d

eem
ed

 to b
e hig

hest p
riority, sp

ecifically the role of hig
h-flow

 nasal cannulaes 
(H

F
N

C
) and

 their ap
p

licab
ility across reg

ions and
 resource availab

ilities. K
now

led
g

e 
on infection control and

 H
F

N
C

 use unknow
n. Sp

ecific targ
eting

 of d
ata collection in 

p
reg

nancy to b
etter d

efine interventions in this p
op

ulation. 

2 O
bjective

R
esearch priorities 
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D
eterm

ine optim
al clinical practice strategies to im

prove the processes of care

•  Prevention of nosocom
ial transm

ission and protection of healthcare w
orkers, 

including post-exposure prophylaxis and type of ventilatory care provided
  

(For IPC
 group)

•  D
eterm

ination of discharge criteria and hom
e-based care

•  O
ptim

izing care of pregnant w
om

an

•  Integrating early testing and diagnosis into care pathw
ays

3 O
bjective

D
eterm

ine how
 best to link key research questions w

ith researchers in aff
ected 

regions w
ho are able to recruit patients

•  Engagem
ent of existing netw

orks currently conducting research and positioned to 
conduct research. 

•  Support and m
entoring from

 existing netw
orks for researchers in areas w

here 
outbreak is active

•  D
eterm

ine target regions w
here research preparedness activities should be a focus

4 O
bjective

D
evelop platform

(s) to m
axim

ize com
m

onality of data collection across trials,  
and collaborations betw

een trials

• C
om

m
on C

R
F

• C
ore outcom

e m
easure sets

• Standardized sam
pling protocols

• Platform
 for data sharing and com

m
unications

5 O
bjective

R
esearch priority

W
hy?

W
hat type of studies/research are needed?

Prognostic factors  
for severe disease

•  E
arly assessm

ents of severity in specific 
populations, i.e. pregnancy, elderly.

•  N
atural history of C

O
V

ID
 infection.

•  O
ptim

ize triage and clinical processes. 
•  D

eterm
ine the optim

al sam
pling

 
strategy for clinical care (location, 
tim

ing).

O
b

servational cohort of all C
O

V
ID

-infected
 

p
atients, w

ith viral sam
p

ling
 (w

hen p
ossib

le).

U
nderstand 

pathophysiology 
of C

O
V

ID
-19 

infection, including 
understanding m

ild 
disease and the role  
of co-infections

•  To b
etter und

erstand
 relationship

s 
b

etw
een viral load

, viral location, 
antib

od
y resp

onses, and
 clinical 

d
isease and

 transm
issib

ility.
•  To p

ossib
ly g

enerate m
arkers of 

p
rotection and

 p
rod

uce a sup
p

ly of 
convalescent p

lasm
a.

•  Stand
ard

ized
 b

iolog
ical sam

p
ling

 of C
O

V
ID

-19 
infected

 p
atients in a variety of b

od
y fluid

s 
(p

reg
nancy-related

 fluid
s, b

lood
, stool, etc.), 

includ
ing

 antib
od

y resp
onses and

 p
ersistence 

stud
ies.

•  H
istop

atholog
ic stud

ies.

O
ptim

al endpoints  
for clinical trials

D
eterm

ine how
 to structure and

 analyse 
d

iverse sets of clinical trials for g
reatest 

b
enefit.

D
elp

hi p
rocess w

ith trial-b
ased

 m
od

elling
 

w
ith currently availab

le d
atasets w

ith g
oal of 

d
evelop

ing
 core outcom

es to b
e collected

 
across all trials.

Im
prove processes  

of care, including early 
diagnosis, discharge 
criteria

M
anag

e availab
le resources, red

uce 
transm

issib
ility, and

 op
tim

ize care of 
infected

 p
atients.

O
b

servational cohort of C
O

V
ID

-19 infected
 

p
atients w

ith viral sam
p

ling
, w

ith screening
 of 

asym
p

tom
atic contacts.

O
ptim

al adjuvant 
therapies for patients 
(and contacts)

To b
est im

p
rove outcom

es from
 

ind
ivid

ual infections and
 red

uce 
transm

issib
ility.

•  R
andom

ized clinical trials of aff
ected patients 

w
ith adjuvant therapies across spectrum

 of 
disease (defined as hospitalized or severely ill).

•  P
re-p

lanned
 SR

 of currently cond
ucted

 trials 
w

ith sub
g

roup
s of sp

ecial p
op

ulations (i.e. 
p

reg
nancy, child

ren).
•  A

ssessing
 transm

issib
ility of use of H

FN
C

.
•  P

rioritization p
rocess for future trials.

W
hat are the research priorities for clinical research for this outbreak and beyond?

©
 Im

ag
e cred

it
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W
hat are the key m

ilestones per research priority

O
ther research priorities considered:

R
esearch priority

M
ilestones

N
atural history of disease: 

Prognostic factors for severe disease  
D

iff
erent populations (pregnancy, young 

children) 
D

iff
erent risk groups (im

m
unosuppressed)

• C
ontrib

ution to W
H

O
 G

lob
al C

O
V

ID
-19 C

linical D
ata P

latform
. 

 • C
linical ad

visory g
roup

 assem
b

led
. 

• 1st G
lob

al R
ep

ort p
ub

lished
 W

H
O

 w
eb

site.

N
atural history of disease:

U
nderstand pathophysiology of C

O
V

ID
-19 

infection, transm
issibility, viral shedding

•  B
iolog

ical sam
p

ling
 p

rotocols and
 reference lab

s scaled
 up

 to collect 
sp

ecim
ens. 

•  P
rosp

ective ob
servational cohort stud

ies ap
p

roved
 by E

thics review
 

b
oard

s.

D
evelop core clinical outcom

es 
to m

axim
ize usability of data across  

range of trials

• D
elp

hi p
rocess.

• A
rticulation of core outcom

es set.

D
eterm

ine interventions that im
prove  

the clinical outcom
e of infected patients   

Steroids 
H

igh flow
 oxygen therapy 

• P
rotocol review

 for steroid
s.

•  P
relim

inary in vivo and
 p

atient-b
ased

 d
ata collection for 

aerosolization and
 transm

issib
ility w

ith H
FN

C
 use.

O
bjectives

W
hy

R
esearch Priority

Fatality rate (censored  
at publication)

Im
p

rove p
rocesses of 

care, includ
ing

 d
ischarg

e 
criteria

O
p

tim
ize resource allocation 

and
 red

uce com
m

unity 
transm

ission

M
ed

ium
E

p
i, IP

C
, social sciences

Im
p

rove early d
iag

nosis 
p

athw
ays

W
hen lab

s are overw
helm

ed
 

w
ith testing

, integ
rating

 
alternate d

iag
nostic p

athw
ays

M
ed

ium
E

p
i/lab, social sciences

R
ole of co-infections 

in m
ed

iating
 d

isease 
outcom

e

Im
p

act of influenza or b
acterial 

p
athog

ens on C
O

V
ID

-19 
outcom

es

M
ed

ium
Lab

/IP
C

C
linically characterizing

 
very m

ild
 d

isease
B

etter und
erstand

ing
 risk 

p
rog

nostication am
ong

st 
severely ill  

M
ed

ium
E

P
I

H
istolog

ic stud
ies

B
etter und

erstand
ing

 on 
p

athop
hysiolog

y
M

ed
ium

E
thics, social science, lab

41
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Infection prevention and control, including  
health care w

orkers’ protection
State of the art 
A

s of the date of this report, no peer review
ed

 
publication has provided data on infection 
prevention and control (IP

C
) m

easures to reduce 
transm

ission of C
O

V
ID

-19 during the current 
outbreak. H

ow
ever, m

odelling by Tang et al, suggests 
that enhancing quarantine/isolation (including travel 
restriction) follow

ing contact tracing and reducing
 

contact rates m
ay significantly low

er the peak and
 

reduce the cum
ulative predicted num

ber of infected
 

individuals (Tang, C
lin M

ed 20
20

). 

H
ow

ever, previous literature on other zoonotic 
coronaviruses and currently available evidence 
on m

odes of transm
ission and isolation of the 

C
O

V
ID

-19 virus from
 clinical sam

ples is relevant for 
the identification of priority IP

C
 m

easures to be 
im

plem
ented to prevent and contain transm

ission. So 
far, viral isolation has been possible from

 broncho-
alveolar lavage (B

A
L) sam

ples, nasopharyngeal and
 

oropharyngeal sw
abs and blood from

 C
O

V
ID

-19 
patients (Z

hu et al, N
E

JM
 20

20
; C

han et al, Lancet 
20

20
); R

T-P
C

R
 w

as positive also on stool sam
ples 

(P
roM

ed, H
olshue, N

E
JM

 20
20

). In addition, there is 
evidence to support person-to-person transm

ission 
of the C

O
V

ID
-19 virus am

ong close contacts (Li et al, 
N

E
JM

 20
20

). 

Furtherm
ore, R

T-P
C

R
 w

as also positive from
 several 

environm
ental specim

ens taken at the W
uhan 

Seafood M
arket (P

roM
ed) suggesting the presence 

of virus on either surfaces or food products.  

In the absence of evidence on eff
ectiveness of IP

C
 

m
easures during the current C

O
V

ID
-19 outbreak, it is 

critical to review
 the data from

 previous coronavirus 
outbreaks; such as the SA

R
S and M

E
R

S outbreaks. 
M

ultiple studies dem
onstrated that com

pliance w
ith 

hand hygiene, m
edical m

asks or N
95 respirators, 

gloves, and gow
ns w

as eff
ective to prevent 

transm
ission for SA

R
S-C

oV
 (Seto 20

0
3; Telem

an 
20

0
4

; N
ishiyam

a 20
0

8; N
ishiura 20

0
5). 

C
onversely, inconsistent use of goggles, gow

ns, 
gloves, and caps w

as associated w
ith a higher risk 

for SA
R

S infection (Lau 20
0

4
). N

o association w
ith 

contact w
ith urine/stool of aff

ected individuals w
as 

dem
onstrated to be responsible for any transm

ission 
events. O

vercrow
ding in the em

ergency room
 

and w
ard and sub-optim

al control of visitors w
ere 

identified as risk factors for nosocom
ial spread of 

M
E

R
S-C

oV
 in tw

o large outbreaks in Saudi A
rabia 

and South K
orea. A

irflow
 and ventilation w

ere 
identified as im

portant factors influencing effi
cient 

spread in hospitals (B
aharoon Trav M

ed Infec D
is 

20
19). The proportion of infections in health care 

w
orkers (H

C
W

s) w
as 22%

 and 25%
 for SA

R
S and

 
M

E
R

S, respectively. In a series of 4
25 C

hinese 
C

O
V

ID
-19 patients from

 W
uhan (Li, N

E
JM

), H
C

W
 

infections w
ere reported to be 0

%
, 3%

, and 7%
 at 

three separate tim
e intervals (before Jan 1, Jan 

1-11, Jan 12-22), respectively. In a single-centre case 
series of 138 hospitalized C

O
V

ID
-19 confirm

ed
 

cases in W
uhan, C

hina, presum
ed hospital-related

 
transm

ission w
as suspected in 41%

 of patients 
(W

ang, JA
M

A
).

K
now

ledge gaps
Sig

nificant know
led

g
e g

ap
s that lim

it the 
id

entification of the b
est IP

C
 m

easures to b
e 

im
p

lem
ented

 to contain the current sp
read

 of 
C

O
V

ID
-19 have b

een id
entified

 and
 are outlined

 
b

elow
:

M
odes and duration of transm

ission 
(these gaps influence the selection of the m

ost 
appropriate IP

C
 m

easures and their optim
al 

duration)
Identification of all target tissues for virus entry, 
all body fluids that contain the virus and w

hich 
can transm

it the virus (detection of R
N

A
 vs live 

virus, and determ
ining the viral load); relevance of 

airborne and “opportunistic airborne” spread, and
 

of vertical transm
ission; duration of shedding and

 
the possibility of asym

ptom
atic shedding; ability 

of the virus to transm
it to others via asym

ptom
atic 

shedding and if dem
onstrated, relative frequency of 

such transm
ission events.

Environm
ental stability of the virus and eff

ective 
m

ethods to m
inim

ize the role of the environm
ent in 

transm
ission

V
iral survival on surfaces and other m

edia, factors 
influencing stability (e.g., surface type, hum

idity, 
tem

perature, am
ount of proteinaceous m

aterial); 
effi

cacy of diff
erent disinfectants for cleaning

 
surfaces of patient surroundings including a broad

 
range to be used in diff

erent situations (cleaning
 

body fluids splashes vs regular cleaning of surfaces) 
and in settings w

ith diff
erent levels of resources.

Personal protective equipm
ent (PPE) and IPC

 
m

easures 
R

elative im
portance of specific P

P
E

/IP
C

 m
easures; 

type of m
ask and eye protection; need for airborne 

vs droplet precautions in specific settings (regular 
care vs. aerosol-generating procedures); P

P
E

s for 
triage, optim

al spatial separation distances, risks 
factors for H

C
W

 exposure.

Isolation, quarantine, and optim
al healthcare 

pathw
ays

C
ohorting vs single room

s, costs and resource 
im

plications of cohorting; criteria for, principles 
and cost-eff

ectiveness of quarantine; unintended
 

consequences of quarantine and isolation; context 
appropriate and responsive health care pathw

ays 
and access points to m

inim
ize exposure and deliver 

care safely; electronic m
onitoring of syndrom

ic 
signatures of people under surveillance at hom

e 
and of patients in isolation (e.g., use of point of 
care sensors and w

earable m
onitoring, and artificial 

intelligence support).

U
nderstanding IPC

 com
pliance and perception 

using behavioural change and social science 
B

est approaches to com
m

unicate IP
C

 policy 
recom

m
endations; role of m

edia coverage, 
precautions for hom

e care; m
ost frequent IP

C
 

lapses; barriers and facilitators influencing H
C

W
s 

com
pliance; hum

an factors and ergonom
ics; isolation 

and P
P

E
 and isolation/P

P
E

 fatigue.
 IPC

 in the com
m

unity setting
U

se of m
asks by healthy people; precautions for 

hom
e care; com

m
unity/fam

ily m
em

bers; education; 
and m

anagem
ent of dead bodies.  

O
ngoing research eff

orts 
In the W

H
O

-International C
linical Trials R

egistry 
P

latform
 (http://apps.w

ho.int/trialsearch/A
dvSearch.

aspx?SearchTerm
Stat=117&

R
eturnU

rl=%
7e%

2fListB
y.

aspx%
3fTypeListing%

3d0
), 84

 ongoing research 
studies on C

O
V

ID
-19 w

ere registered as of 10
 

February 20
20

, but none of them
 w

ere  related to 
IP

C
.

W
H

O
 has received inform

ation on the follow
ing

 
ongoing studies that are relevant for IP

C
:

•  System
atic review

 on eff
ectiveness of use of m

asks 
in the com

m
unity

•  Feasibility of environm
ental sam

pling and the 
screening of people under quarantine

•  E
nvironm

ental sam
pling of surfaces surrounding

 
the aff

ected inpatients in Singapore
•  P

C
R

 tests on respiratory secretions of aff
ected

 
inpatients in Singapore, by day of illness

U
nderstand the eff

ectiveness of m
ovem

ent control strategies to prevent secondary 
transm

ission in health care and com
m

unity settings
1

O
bjective

O
ptim

ize the eff
ectiveness of PPE and its use in reducing the risk of transm

ission  
in health care and com

m
unity settings 

2

O
bjective

M
inim

ize the role of the environm
ent in transm

ission of the C
O

V
ID

-19 virus 
3

O
bjective

U
nderstand behavioural and cultural factors influencing com

pliance w
ith evidence-

based IPC
 m

easures 
4

O
bjective

R
esearch priorities 
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R
esearch priority

W
hy?

W
hat type of studies/research are needed?

Eff
ectiveness 

of restriction of 
m

ovem
ent of 

healthy exposed 
and infected 
persons to 
prevent secondary 
transm

ission (hom
e, 

congregate setting, 
geographical 
restriction vs 
nothing) 

• Lim
ited

 evid
ence

• Patient and
 p

op
ulation 

safety 
• E

thics concerns
•  R

isk of am
p

lification and
 

sup
er-sp

read
ing

 events
• U

nintend
ed

 conseq
uences

•  M
assive im

p
act on 

resource and
 health 

system
 utilization

R
esearch needed on:

•  E
ff

ectiveness 
• C

ost-eff
ectiveness and resource im

plications
• U

nintended consequences
• K

now
ledge, attitudes and perception

• R
esponsive patient pathw

ays 
• Innovation and technology

Type(s) of studies:
• System

atic R
eview

•  M
ulti-country survey to understand m

ethods applied for 
quarantine 

• Ecological study
• C

om
parative prospective cohort study

• Q
ualitative studies

• System
s dynam

ic m
odelling

• Technological innovation and adoption

Eff
ectiveness 

of specific PPE 
to reduce the 
risk of C

O
V

ID
-19 

transm
ission am

ong 
H

C
W

s, patients and 
individuals in the 
com

m
unity

•  N
eed

 for hig
her q

uality 
evid

ence
•  Patient, p

ub
lic and

 H
C

W
 

safety 
•  W

id
esp

read
 over/m

isuse 
b

ased
 on fear and

 on 
m

isinterp
retation of 

evid
ence

•  P
otential d

irect role 
in transm

ission and
 

acq
uisition

R
esearch needed on: 

•  P
P

E
 for 

– Screening/entry points 
– Triage  
– A

erosol-generating procedures/em
ergency situations

–  H
om

e care for suspected/confirm
ed cases 

–  C
om

m
unity settings 

•  C
om

parison of diff
erent types of m

asks and eye protection, 
innovative P

P
E

Type(s) of studies:
• System

atic R
eview

•  Large population-based cohort study involving diff
erent incom

e 
countries netw

ork surveillance of H
C

W
s)

• C
luster random

ised trial (C
R

T)
•  M

aterials, design and engineering
• H

um
an factor studies

Eff
ectiveness 

of activities to 
m

inim
ize the role 

of the environm
ent 

in C
O

V
ID

-19 
transm

ission

•  C
ontact (direct &

 indirect) 
and droplet transm

ission
•  Patient, H

C
W

 &
 population 

safety 
•  O

ver/m
isuse of agents 

•  E
nvironm

ental toxicity
•  Potential em

ergence of 
resistance

•  Im
pact on resource 

utilization

R
esearch needed on:

•  A
gents and m

ethods for environm
ental disinfection (com

m
on 

disinfectants, H
2O

2, U
ltraviolet germ

icidal irradiation [U
V

G
I], 

treatm
ent of sew

age)
•  D

esign and innovation of self-cleaning surfaces
•  D

esign to m
inim

ize touchpoints
Type(s) of studies:
•  In-vitro studies w

ith clinical conditions
•  R

&
D

 w
ith bioengineering, chem

istry and industry
• D

esign engineering, hum
an factors &

 w
orkflow

 studies

Factors and 
m

ethods 
influencing 
com

pliance w
ith 

evidence-based IPC
 

interventions during 
outbreak response

•  W
id

esp
read

 over/
m

isuse b
ased

 on fear 
and

 m
isinterp

retation of 
evid

ence 
• Strong

 influence by m
ed

ia
•  U

nintend
ed

 conseq
uences 

(shortag
e of sup

p
lies, 

false sense of security, 
m

isp
laced

 activity)

R
esearch needed on:

•  B
arriers and

 cultural factors influencing
 H

C
W

s com
p

liance w
ith 

IP
C

 evid
ence-b

ased
 g

uid
elines

•  P
ercep

tion and
 cultural factors in the com

m
unity 

• Factors influencing
 p

olicy m
akers

•  C
reative w

ork w
ith the m

ed
ia and

 w
ith com

m
unications exp

erts 
Type of studies:
• O

b
servational stud

ies 
• P

ercep
tion survey

• Q
ualitative stud

ies
• C

om
m

unications analytics
• Intervention stud

ies

W
hat are the research priorities for clinical research for this outbreak and beyond?

W
hat are the key m

ilestones per research priority

R
esearch priority

M
ilestones

Eff
ectiveness of restriction of 

m
ovem

ent of healthy exposed 
and infected persons to prevent 
secondary transm

ission (hom
e, 

congregate setting, geographical 
restriction vs nothing)

•  R
ap

id
 system

atic review
 (SR

) cond
ucted

 and
 rep

ort p
ub

lished
. 

•  Scientific com
m

ittee estab
lished

.
•  P

rotocol for ecolog
ical stud

y of the use of q
uarantine e.g

. cruise ship
s 

finalized
 and

 ap
p

roved
 by W

H
O

 E
R

C
.

•  P
rotocol for m

ulti-country survey on m
ethod

s ap
p

lied
 for q

uarantine 
finalized

 and
 ap

p
roved

 by W
H

O
 E

R
C

. 
•  Technolog

ies and
 innovations to sup

p
ort case id

entification, m
anag

em
ent 

and
 surveillance, and

 inform
 resp

onsive health care p
athw

ays id
entified

.
•  R

esults d
escrib

ed
 in W

H
O

 rep
orts and

 articles in p
eer review

ed
 journals.

Eff
ectiveness of specific PPE 

to reduce the risk of C
O

V
ID

-19 
transm

ission am
ong H

C
W

s, 
patients and individuals in the 
com

m
unity

•  Scientific com
m

ittee estab
lished

.
•  Setting

s for the research includ
ing

 w
ithin aff

ected
 countries id

entified
.

•  R
esearch g

roup
s, innovative P

P
E

 p
rod

ucing
 com

p
anies and

 hum
an factors 

exp
ertise. 

•  P
rotocols for SR

, ob
servational stud

y on IP
C

 p
ractices, case-control stud

y on 
risk factors of H

W
C

s exp
osure, innovative P

P
E

s finalised
 and

 ap
p

roved
 by 

W
H

O
 E

R
C

.
•  R

esults d
escrib

ed
 in W

H
O

 rep
orts and

 articles in p
eer review

ed
 journals.

Eff
ectiveness of activities 

to m
inim

ize the role of the 
environm

ent in C
O

V
ID

-19 
transm

ission

•  Scientific com
m

ittee estab
lished

.
•  List of ong

oing
 stud

ies. 
•  Lab

oratories, research g
roup

s, and
 com

p
anies p

rod
ucing

 innovative. 
d

isinfection m
ethod

s and
 self-cleaning

 surfaces cond
ucting

 research on this 
p

riority id
entified

. 

Factors and m
ethods influencing 

com
pliance w

ith evidence-based 
IPC

 interventions during outbreak 
response 

• Form
al collab

oration w
ith social science g

roup
 estab

lished
.

•  Setting
s for the research includ

ing
 w

ithin aff
ected

 countries.
•  R

esearch g
roup

s eng
ag

ed
.

•  Q
uestionnaires and

 p
rotocols d

evelop
ed

 closely w
ith social science 

colleag
ues and

 ap
p

roved
 by W

H
O

 E
R

C
.

•  Scenario testing
 and

 com
m

unications analytics p
erform

ed
.

•  Interventions to im
p

rove com
p

liance w
ith IP

C
, inform

ed
 by the results, 

d
evelop

ed
.

•  R
esults d

escrib
ed

 in W
H

O
 rep

orts and
 articles in p

eer review
ed

 journals.
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C
andidate therapeutics R

&
D

State of the art 
C

urrently there are no therap
eutic ag

ents licensed
 

and
 availab

le for C
O

V
ID

-19.

A
lthoug

h there is incom
p

lete inform
ation ab

out 
several asp

ects related
 to the clinical evolution and

 
severity of the d

isease, and
 w

ith resp
ect to the 

safety and
 p

otential effi
cacy of availab

le cand
id

ate 
therap

eutics, there is an urg
ent need

 to p
rog

ress 
w

ith the p
rioritization of cand

id
ate therap

eutics to 
b

e tested
 in clinical trials, w

ith a view
 to id

entifying
 

successful cand
id

ates that could
 red

uce m
ortality 

and
 im

p
rove clinical d

isease outcom
e in reg

ions 
aff

ected
 by the d

isease.

A
 p

relim
inary land

scap
e analysis of the current 

p
ip

eline of cand
id

ates for treatm
ent of the 

C
O

V
ID

-19, at d
iff

erent stag
es of d

evelop
m

ent, w
as 

cond
ucted

 b
ased

 on availab
le inform

ation and
 

notw
ithstand

ing
 the current know

led
g

e g
ap

s around
 

the new
 virus. 

The overview
 of cand

id
ate therap

eutics includ
es 

m
onoclonal and

 p
olyclonal antib

od
ies, as w

ell as 
rep

urp
osed

 or in d
evelop

m
ent antiviral d

rug
s such 

as nucleosid
e analog

ues and
 p

rotease inhib
itors.

Tw
o op

tions em
erg

ed
 for im

m
ed

iate evaluation:

1. A
m

ong the diff
erent therapeutic options, 

R
em

desivir w
as considered a first priority, based on 

the broad antiviral spectrum
, the in vitro and in vivo 

data available including against coronaviruses and 
the extensive clinical safety database (used in the 
Ebola epidem

ic in D
R

C
).

2. A
m

ong the repurposed drugs, the investigation 
of the antiretroviral m

edicine (H
IV

 protease 
inhibitors), lopinavir/ritonavir (K

aletra®), either 
alone or in com

bination w
ith Interferon β w

as 
considered a suitable second option for rapid 
im

plem
entation in clinical trials.

It w
as also ag

reed
 that other op

tions, like im
m

une-
therap

ies, the use of convalescent sera or other 
ag

ents (antiviral or non-antiviral p
rod

ucts), rem
ain 

im
p

ortant to consid
er.

A
 land

scap
e of cand

id
ate therap

eutics w
as d

raw
n 

to sum
m

arize and
 m

ap
 the existing

 evid
ence to 

sup
p

ort their use ag
ainst C

O
V

ID
-19. A

s p
art of this 

ong
oing

 activity, there w
ill b

e continued
 eff

orts 
for the id

entification of ad
d

itional cand
id

ate 
therap

eutics as w
ell as d

eterm
ining

 the im
p

act of 
em

erg
ing

 and
 g

row
ing

 evid
ence on each of the 

cand
id

ates.

In p
arallel, W

H
O

 R
&

D
 B

luep
rint has b

een 
coord

inating
 a clinical trials exp

erts g
roup

 
aim

ing
 to d

evelop
 a m

aster p
rotocol for a m

ulti-
center ad

ap
tive R

and
om

ized
 C

ontrol Trial to 
evaluate effi

cacy and
 safety of investig

ational and
 

rep
urp

osed
 com

p
ound

s. 

K
now

ledge gaps
There are m

ajor know
led

g
e g

ap
s in know

led
g

e 
around

 the new
 virus, in p

articular the extent of its 
suscep

tib
ility to the d

iff
erent therap

eutic op
tions 

consid
ered

, as none of these w
ere d

evelop
ed

 
sp

ecifically for C
O

V
ID

-19. 

In ad
d

ition to the current p
rioritized

 therap
eutics 

(R
em

d
esivir, Lop

inavir/ R
itonavir), other cand

id
ates 

w
ith p

otential for clinical evaluation should
 b

e 
id

entified
 (e.g

. other rep
urp

osed
 d

rug
s, m

A
b

s, 
p

olyclonal A
b

s, convalescent p
lasm

a, new
 

com
p

ound
s), and

 a b
etter und

erstand
ing

 of the role 
of host-targ

eted
 therap

ies is also req
uired

. 

A
m

ong
 others, d

ata on in vitro/in vivo activity of 
the cand

id
ate therap

eutics ag
ainst C

O
V

ID
-19, P

K
/

P
D

 analysis, consid
erations reg

ard
ing

 d
osag

e, route 
of and

 tim
e for ad

m
inistration, as w

ell as safety and
 

effi
cacy d

ata in hum
ans are crucially need

ed
. 

To p
rom

ote inform
ative in vivo p

reclinical testing
, 

there is an urg
ent need

 to id
entify and

/or d
evelop

 
ad

eq
uate anim

al m
od

els that can m
im

ic the hum
an 

d
isease characteristics as closely as p

ossib
le. Such 

stud
ies w

ould
 b

e of critical im
p

ortance to d
efine 

the therap
eutic p

otential of investig
ational ag

ents, 
p

articularly for those that d
on’t have a d

irect 
antiviral activity and

 for im
m

unotherap
ies to exclud

e 
p

otential occurrence of d
isease enhancem

ent.

There is insuffi
cient know

led
g

e of the clinical 
evolution of C

O
V

ID
-19, and

 insuffi
cient 

ep
id

em
iolog

ical inform
ation to p

recisely g
uid

e the 
d

efinition of the targ
et p

op
ulation and

 end
-p

oints 
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for effi
cacy trials. The op

tim
ized

 stand
ard

 of care 
req

uires stand
ard

ization of key com
p

onents to 
the extent p

ossib
le to facilitate the cond

ucting
 

of interp
retab

le clinical trials. The clinical w
ind

ow
 

for treatm
ent w

ith d
iff

erent ag
ents, p

rim
arily for 

antivirals, need
s to b

e d
efined

. D
efinition of context 

for cond
uction of p

ost-exp
osure p

rop
hylaxis and

/
or p

rop
hylaxis trials is also of im

p
ortance. In lig

ht 
of the uncertainties around

 the effi
cacy in hum

ans 
of each ind

ivid
ual therap

eutic ag
ent, it w

ould
 look 

ap
p

rop
riate to exp

lore the role of com
b

ination 
therap

ies, for exam
p

le com
b

ining
 antivirals w

ith 
d

iff
erent m

echanism
 of action. N

evertheless, it is 
im

p
ortant that a hig

h-level p
rioritization is m

ad
e 

b
ased

 on the lim
ited

 inform
ation availab

le and
 

up
d

ated
 as further p

ertinent d
ata em

erg
es. 

O
ngoing research eff

orts 
W

hat studies are ongoing or are planned?
There is currently on-g

oing
 research aim

ed
 at 

id
entifying

 and
 testing

 cand
id

ate therap
eutics. 

In p
articular, in vitro stud

ies of antiviral ag
ents 

ag
ainst C

O
V

ID
-19 are b

eing
 carried

 out, as w
ell 

as cross-reactivity stud
ies evaluating

 antib
od

ies 
d

evelop
ed

 ag
ainst SA

R
S.

There are m
ore than 20

0
 clinical trials targ

eting
 

C
O

V
ID

-19 record
ed

 in C
hina. These includ

e 35 
R

C
Ts to evaluate antivirals and

 other ag
ents, such 

as R
em

d
esivir, Lop

inavir+R
itonavir, Tenofovir, 

O
seltam

ivir, B
aloxivir M

arb
oxil, U

m
ifenovir, 

Interferons, C
hloroq

uine, or Trad
itional C

hinese 
M

ed
icines (e.g

. Lianhua Q
ing

w
en).

Identification of candidates for clinical evaluation in addition to the ones already 
prioritized. 

1

O
bjective

M
ulticentre M

aster Protocol to evaluate effi
cacy and safety.

2

O
bjective

C
oordinated collaboration to im

plem
ent clinical trials, for evaluation of safety/

effi
cacy of therapeutics. 

3

O
bjective

R
esearch priorities 

R
esearch priority

W
hy?

W
hat type of studies/research are needed?

D
evelop in vitro 

and in vivo testing
Id

entify cand
id

ate 
therap

eutics to b
e tested

 
in clinical trials. 

• M
ake repository list of laboratories holding isolated C

O
V

ID
-19.

• Standardizing virus propagation protocols.
• D

evelop adequate anim
al m

odels from
 m

ice to N
H

P
s.

•  Foster standardization and harm
onization of in vitro/in vivo 

testing (e.g. cell lines, positive / negative controls).
•  Perform

 screening of repurposed products and discovery 
libraries.

•  Select existing and/or develop new
 m

onoclonal and polyclonal 
antibodies. C

arry out preclinical evaluation, including for 
im

m
unopathology.

•  P
ut data collected into repository to inform

 and adjust m
ethods 

for preclinical and clinical testing.

Evaluate effi
cacy 

and safety in 
prophylactic use

To p
rotect those at risk 

(e.g
. health care w

orkers) 
w

ith antiviral ag
ents. 

R
ed

uce nosocom
ial 

transm
ission and

 to 
p

rom
ote their licensing

 to 
p

rom
ote facilitate access. 

•  P
rophylaxis clinical trials (e.g. health care w

orkers) according to 
M

aster P
rotocol.

Prom
ote 

adequate supply 
of therapeutics 
show

ing effi
cacy

To prom
ote and facilitate 

fair, aff
ordable and

 
equitable access to 
treatm

ent.

•  Evaluate production capacity.
•  Foster technology transfer. 
•  C

onfirm
 aff

ordable and equitable access to all aff
ected

 
countries.

Evaluate safety 
and effi

cacy 
of candidate 
therapeutics 
through 
random

ised clinical 
trials

To id
entify therap

eutics 
that can red

uce m
ortality 

and
 im

p
rove clinical 

d
isease outcom

e; and
 

p
rom

ote their licensing
 to 

facilitate access. O
f note, it 

is im
p

ortant that research 
ag

end
as also cover 

p
rop

hylaxis, as ind
icated

 
ab

ove (P
oint 2).

•  R
C

Ts throug
h M

aster p
rotocols (accord

ing
 to the severity  

of the d
isease).

Investigate 
com

bination 
therapies

To m
axim

ize the effi
cacy 

of the treatm
ent and

 
red

uce the risk of 
d

evelop
m

ent of resistance.

•  In vitro/in vivo stud
ies for synerg

ic eff
ect of d

rug
s 

com
b

inations.
•  R

C
Ts for com

b
ination therap

ies.

W
hat are the research priorities for clinical research for this outbreak and beyond?
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w
w
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luep
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p
p
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W
hat are the key m

ilestones per research priority
W

hat are the m
ost im

portant actions to facilitate the successful evaluation and use of 
any of the investigational m

edical counterm
easures?

R
esearch priority

M
ilestones

3.  D
evelop in vitro and in vivo 

testing 
1. A

 rep
ository list of lab

oratories hold
ing

 isolated
 C

O
V

ID
-19 is accessib

le.
2. A

d
eq

uate anim
al m

od
els are availab

le.
3.  Stand

ard
ized

 p
rotocols are p

rod
uced

 and
 shared

 for virus p
rop

ag
ation and

 
in vitro/in vivo testing

.
4

.  A
 rep

ository of d
ata collated

 from
 in vitro/ in vivo testing

 is p
rovid

ed
 and

 
up

d
ated

 to inform
 and

 ad
just m

ethod
s for p

reclinical and
 clinical testin.g

4.  Evaluate effi
cacy and safety in 

prophylactic use
1.  A

g
reem

ents  are  neg
otiated

  w
ith the m

anufacturers  to facilitate access 
and

 long
-term

 availab
ility on reasonab

le/eq
uitab

le term
s w

ithout d
isrup

ting
 

sup
p

ly for other d
iseases.

5.   Prom
ote adequate supply of 

therapeutics show
ing effi

cacy
1.  A

n overview
 of the availab

ility and
 p

rod
uction cap

acity for cand
id

ate 
therap

eutics is accessib
le.

2.  A
g

reem
ents  are  neg

otiated
  w

ith the m
anufacturers  to facilitate access 

and
 long

-term
 availab

ility on reasonab
le/eq

uitab
le term

s w
ithout d

isrup
ting

 
sup

p
ly for other d

iseases.

6.  Evaluate safety and effi
cacy or 

candidate therapeutics through 
random

ized clinical trials

1. A
d

eq
uate cand

id
ate therap

eutics for clinical evaluation are id
entified

.
2. M

aster p
rotocols for R

C
T are availab

le (m
ild

/severe d
isease).

3.  D
ata on safety and

 effi
cacy of cand

id
ate therap

eutics are p
rod

uced
 (R

C
Ts) 

and
 analysed

.

7. C
om

bination therapies
1. P

otential therap
eutics com

b
ination for clinical evaluation are id

entified
.

2.  R
esults from

 in vitro and
 in vivo testing

 of com
b

ination therap
ies are 

p
rod

uced
.

3.  D
ata on safety and

 effi
cacy of com

b
ination therap

ies are p
rod

uced
 (R

C
Ts)

and
 analysed

.

A
nim

al m
odels: set up and standardize challenge 

studies in B
SL3 labs w

ith N
H

Ps (or other suitable 
anim

al m
odel) ensuring capacity and testing 

com
bination therapy; 

A
nim

al m
odels currently available for other 

coronaviruses have to be adapted to C
O

V
ID

-19 and
 

ensure robustness. A
n appropriate route of exposure 

w
ith disease course m

im
icking the hum

an disease as 
closely as possible is w

arranted.  

If funding w
as m

ade available, som
e labs should be 

approached for conducting this w
ork, noting that 

the lim
itation in supply of N

H
P

s and the tim
ing for 

im
plem

entation and conduction of studies could be 
problem

atic in an em
ergency situation. 

A
 key aspect to consider w

ill be reproducibility 
across labs as w

ell as prioritization of N
H

P
 assets 

w
hen candidate drugs com

e forw
ard for testing.

Prophylaxis clinical studies in H
ealth C

are W
orkers;

It can be argued that antivirals could exert a clinically 
m

eaningful benefit in preventing infection and
 

disease. R
ecognizing that clinical trials in prophylaxis 

are going to be context specific and studies should
 

be designed m
axim

izing the chances of generating
 

interpretable data, it is felt that prophylaxis in health 
care w

orkers could be an adequate and relevant 
setting for such trials to be conducted. 

Prom
ote adequate supply of therapeutics show

ing 
effi

cacy (cost/aff
ordable, equitable access, 

production capacity, technology transfer).
A

ll decisions w
ill need to be taken considering cost, 

availability and sustainability of products. A
 target 

product profile (TP
P

) is needed for treatm
ent and

 
on prophylaxis. H

ow
ever, a TP

P
 is diffi

cult to craft 
at this stage, given to the uncertainties on best use 
antivirals against C

O
V

ID
-19. C

onsideration should be 
given to draft TP

P
s as soon as enough evidence is 

available.  

E
ff

ort should be m
ade to facilitate the broadest 

access possible to therapeutics, particularly 
considering Low

- and M
iddle-Incom

e C
ountries 

(LM
IC

s) and im
pact of ethnicity on therapeutics 

pharm
acology. 

If e.g. lopinavir+R
itonavir and/or rem

desivir are 
proven to be effi

cacious against C
O

V
ID

-19, there m
ay 

be a need to increase supply of these drugs.

©
 Im

ag
e cred

it
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C
andidate vaccines R

&
D

State of the art 
Several vaccine candidates are in preclinical 
developm

ent. The E
xpert G

roup for C
O

V
ID

-19 
V

accine P
rioritization recom

m
ended that, given 

current know
ledge and vaccine developm

ent status, 
vaccine approaches targeting the novel coronavirus 
should be prioritized for further developm

ent over 
vaccine approaches targeting other coronaviruses 
in the context of the C

O
V

ID
-19 global outbreak, 

noting that the developm
ent of vaccines for other 

coronaviruses rem
ains a public health priority. 

H
ow

ever, there are m
any questions about how

 
developm

ent should proceed and be fast-tracked, 
building on the lessons learned from

 vaccine 
developm

ent w
ith other coronaviruses and from

 
platform

-based approached developed for disease 
X

.

Som
e anim

al studies of several but not all 
coronavirus vaccine candidates have show

n that 
enhanced disease can occur in im

m
unized anim

als 
upon subsequent exposure to live virus.  This has 
been studied for both SA

R
S and M

E
R

S-C
oV

 vaccine 
candidates w

ith m
ost descriptions of the pathology 

occurring in m
ice. Evaluating the potential for 

enhanced disease in hum
ans is critical before the 

vaccine can be assessed  through large-scale studies. 

V
iruses and reagents are being globally m

apped out 
to facilitate the sharing of sam

ples and sequences 
and to accelerate the developm

ent of international 
standards and reference panels that w

ill help support 
the developm

ent of assays for vaccine developm
ent.

The developm
ent of a m

ulti-country M
aster P

rotocol 
for P

hase 2b/P
hase 3 has been initiated and w

ill 
provide a collaborative research fram

ew
ork under 

w
hich key research questions w

ill be collectively 
defined by key stakeholders to facilitate coordination 
and effi

ciency of vaccine evaluation.

C
ritical know

ledge gaps
W

hat is the critical evidence that needs to be 
generated?

1.  A
nim

al m
odels relevant for prioritizing vaccines 

and for evaluating potential for vaccine-enhanced
 

disease have not yet been developed. 

2.  M
ore inform

ation is needed to determ
ine 

w
hether the possibility of enhanced disease after 

vaccination m
ay lim

it choices of vaccine types and
 

increase the com
plexity of clinical trials.

3.  A
ssays relevant for evaluating im

m
une response 

to new
 vaccines have not yet been developed and

 
standardized.

4
.  W

hile there is good understanding of w
hat w

ill 
need to be done in early phase clinical trials, key 
decisions need to be m

ade about design of later 
phase clinical trials.

5.  O
ther gaps considered: evaluation and process 

developm
ent for individual vaccines, cell 

culture optim
ization, cross-reactivity w

ith other 
coronaviruses, issues around vaccinating pregnant 
w

om
en. 

Key research priorities 
1.  To develop and standardize anim

al m
odels to 

evaluate the potential for vaccine eff
ectiveness 

and to understand the potential for enhanced
 

disease after vaccination. R
esults from

 anim
al 

m
odels are expected to be im

portant prior to 
large-scale effi

cacy studies and prior to studies in 
w

hich enhanced disease is considered a significant 
possibility. 

2.  To develop and standardize assays to support 
vaccine developm

ent, particularly to support the 
evaluation of im

m
une responses and to support 

clinical case definition. B
asic reagents should

 
be shared to accelerate the developm

ent of 
international standards and reference panels that 
w

ill help support the developm
ent of E

LISA
s, 

pseudovirion neutralization and P
C

R
 assays.

3.  To develop a m
ulti-country M

aster P
rotocol 

for P
hase 2b/P

hase 3 vaccine evaluation to 
determ

ine w
hether candidate vaccines are safe 

and eff
ective before w

idespread distribution, using
 

m
ethodologically sound and ethically acceptable 

vaccine trial design. V
accine effi

cacy trials should
 

be done if such are feasible to im
plem

ent.
4

.  To develop potency assays and m
anufacturing

 
processes to rapidly enable the production of 
high-quality large quantities of clinical grade and

 
G

M
P

 m
aterials.

In order to coordinate these research priorities, 
W

H
O

 shall establish new
 expert w

orking groups for 
anim

al m
odels and im

m
une assays and continue to 

convene a current expert group on developm
ent of 

the M
aster P

rotocol for vaccines.

A
 Target P

roduct P
rofile for C

O
V

ID
-19 vaccines w

ill 
be im

m
ediately developed to provide aspirational 

guidance to vaccine developers and a w
eb-based

 
inform

ation sharing platform
 w

ill be established to 
facilitate the sharing of key inform

ation.

W
orking G

roup
K

ey term
s of reference

W
G

 on Vaccine Target Product 
Profile

•  To d
evelop

 a g
lob

al TP
P

 (and
 the criteria) b

uild
ing

 on the exp
erience w

ith the 
d

evelop
m

ent of the TP
P

s for M
E

R
S and

 D
isease X

.

W
G

 on A
nim

al M
odels

•  To accelerate and
 stand

ard
ize the d

evelop
m

ent of anim
al m

od
els to evaluate 

d
isease enhancem

ent.
•  To coord

inate and
 stand

ard
ize the d

evelop
m

ent of anim
al m

od
els to evaluate 

eff
ectiveness.

W
G

 on A
ssay D

evelopm
ent

•  To accelerate the d
evelop

m
ent and

 valid
ation of assays req

uired
 for vaccine 

d
evelop

m
ent and

  to m
ap

 out reag
ents g

lob
ally. 

W
G

 on M
aster Protocol W

riting
•  To d

evelop
 a M

aster P
rotocol for P

hase 2b
/P

hase 3 vaccine evaluation b
ased

 
on the g

uid
ance p

rovid
ed

 by the W
G

 on clinical trial d
esig

n.

W
G

 on C
linical Trial D

esign
•  To p

rovid
e a Trial D

esig
n Synop

sis for P
hase 2b

/P
hase 3 vaccine evaluation.

W
G

 on Vaccine prioritization
•  To d

evelop
 p

rioritization criteria and
 to p

rioritize the m
ost p

rom
ising

 
cand

id
ate vaccines for consid

eration und
er clinical trials.
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K
ey Ethical G

uidance D
ocum

ents
N

uffi
eld

 C
ouncil on B

ioethics - R
esearch in G

lob
al H

ealth E
m

erg
encies: E

thical Issues (20
20

)

Saxena et al - E
thics P

rep
ared

ness: Facilitating
 E

thics R
eview

 d
uring

 O
utb

reaks: R
ecom

m
end

ations from
 an 

E
xp

ert P
anel (20

19)

The E
thics W

orking
 G

roup
 on Z

IK
V

 R
esearch &

 P
reg

nancy - P
reg

nant W
om

en &
 the Z

ika V
irus V

accine 
R

esearch A
g

end
a: E

thics G
uid

ance on P
riorities, Inclusion, and

 E
vid

ence G
eneration (20

17)

W
H

O
 - G

uid
ance for M

anag
ing

 E
thical Issues in Infectious D

isease O
utb

reaks (20
16)

C
IO

M
S - International E

thical G
uid

elines for H
ealth-related

 R
esearch Involving

 H
um

ans (20
16)

W
H

O
 - E

thics in E
p

id
em

ics, E
m

erg
encies and

 D
isasters: R

esearch, Surveillance and
 P

atient C
are: Training

 
M

anual (20
15)

W
H

O
 - E

thical C
onsid

erations for U
se of U

nreg
istered

 Interventions for E
b

ola V
irus D

isease: R
ep

ort of an 
A

d
visory P

anel to W
H

O
 (20

14
)

M
éd

ecins Sans F
rontières R

esearch E
thics F

ram
ew

ork - G
uid

ance D
ocum

ent (20
13)

W
H

O
 - M

eeting
 R

ep
ort: R

esearch E
thics in International E

p
id

em
ic R

esp
onse (20

10
)

W
H

O
 - E

thical C
onsid

erations in D
evelop

ing
 a P

ub
lic H

ealth R
esp

onse to P
and

em
ic Influenza (20

0
7)
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Ethics considerations for research

State of the art 
A

uthoritative and useful ethical guidance is 
already in place and is supported by a substantial, 
w

ell-established background literature on ethical 
considerations for research in global health 
em

ergencies (See Table 1 and C
ore R

eferences). 
Lessons from

 previous outbreaks, including SA
R

S, 
E

bola, and H
1N

1 Influenza, have inform
ed this body 

of literature. W
ithin this literature, ethical issues have 

been w
ell-characterised and researched, particularly 

in the dom
ain of research ethics. A

 January 20
20

 
report on ethical issues related to research in global 
health em

ergencies, published by the N
uffi

eld
 

C
ouncil on B

ioethics, represents the State of the art 
on this topic (N

uffi
eld C

ouncil on B
ioethics, 20

20
).

It is w
idely accepted that infectious disease 

em
ergencies do not overrule the need to uphold

 
universal ethical standards. W

ith that said, it is 
accepted that ethical standards can be adaptive and

 
responsive to changing circum

stances and to w
hat 

is culturally appropriate. U
niversally accepted ethical 

standards that should guide research in this context 
include:

• C
ollaborative partnerships

• Social value
• Scientific validity 
• Fair selection of study populations
• Favourable risk-benefit ratio
• Independent ethical review

 

• Inform
ed consent

•  R
espect for recruited participants and study 

com
m

unities (E
m

anuel et al., 20
0

4
)

In general, key ethical issues can be anticipated
 

during infectious disease outbreaks (N
uffi

eld C
ouncil 

on B
ioethics, 20

20
; Sm

ith and U
pshur, 20

19). The 
recent N

uffi
eld C

ouncil report, for exam
ple, sets 

out research guidance in relation to com
m

unity 
engagem

ent, data-sharing and data transparency, 
priority setting of scarce resources, and health care 
w

orker responsibilities and supports. E
xperience 

from
 the tw

o m
ost recent E

bola outbreaks have 
illustrated that ethics review

 and oversight generally 
do not restrict or delay progress in the developm

ent 
of clinical interventions. H

ow
ever, it is vital that 

learning from
 recent successes is continued and

 
taken forw

ard in shaping future response eff
orts.

E
thical issues and the need to uphold the highest 

ethical standards figured prom
inently in the 

February m
eeting. The D

irector G
eneral of the W

H
O

 
em

phasized the im
portance of solidarity on several 

occasions. Equity, fairness, trust, and benefit sharing
 

w
ere repeatedly m

entioned as high-level ethical 
aspirations. 

K
now

ledge gaps
D

espite the plethora of authoritative, intentionally 
accepted ethics guidance, ethical insights routinely 
fail to be integrated into em

ergency research and
 

response. The continued integration of ethics across 
the epidem

ic research response spectrum
 along w

ith 
the developm

ent of a robust know
ledge translation 

strategy therefore rem
ain high priorities. To that 

end, early and sustained engagem
ent w

ill help to 
operationalize and integrate ethics know

ledge into 
practice.

The capacity of local contexts or countries to 
provide independent ethics review

 m
ay be 

dim
inished due to the outbreak or a lack of expertise 

and resources. E
ff

orts should therefore be m
ade 

to support and coordinate local capacities for 
independent ethics review

. In an eff
ort to m

inim
ize 

duplication of ethics review
 and oversight, in 

m
ost cases independent ethics review

 should
 

proceed collaboratively betw
een one local and one 

international review
 body. M

echanism
s such as the 

advance review
 of generic protocols are largely 

in place to facilitate accelerated ethics review
 in 

em
ergency situations w

ithout com
prom

ising hum
an 

participants’ protection. 

C
ontinued open and honest conversations around

 
the sharing of biological sam

ples are still needed
 

particularly in navigating the sustainability and
 

ow
nership of biobanks and the im

plications this has 
on m

atters of consent and engagem
ent.  

A
s w

ith previous infectious disease outbreaks, 
the questions around the inclusion of pregnant 
w

om
en, children and other vulnerable populations 

in clinical trials m
ust be explored in the context 

of C
O

V
ID

-19. R
esearch participants should be 

selected in such a w
ay that m

inim
izes risk, protects 

vulnerable populations, m
axim

izes social value and
 

collaborative partnerships, and does not jeopardize 
the scientific validity of the research. P

regnant 
w

om
en and children should not be routinely 

excluded from
 research participation.  

Im
plem

entation of ethics as w
ell as R

&
D

 innovations 
into health system

s education rem
ains a critical 

research gap. 

To enable the identification of key know
ledge gaps and research priorities.

1

O
bjective

To form
ulate a clearly defined research governance fram

ew
ork w

hich enables 
eff

ective and ethical collaboration betw
een m

ultiple stakeholders, including W
H

O
, 

the global research com
m

unity, subject m
atter experts, public health offi

cials, 
funders, and ethicists. 

2

O
bjective

To facilitate eff
ective cross-w

orking and collaboration across the research  
them

atic areas. 
3

O
bjective

R
esearch priorities 
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R
esearch priority

W
hy?

W
hat type of studies/research are needed?

A
rticulate and 

translate existing 
ethical standards 
to salient issues in 
C

O
V

ID
-19

E
xtensive rob

ust ethical g
uid

elines 
in the context of ep

id
em

ic research 
and

 resp
onse are alread

y in 
p

lace b
ut these need

 to b
e used

 
eff

ectively, p
articularly in ‘on the 

g
round

 scenarios’.

•  D
evelopm

ent of a brief, 4
-page docum

ent distilling
 

and translating universally accepted ethical standards 
for research in order to evaluate the usefulness of new

 
m

aterials/procedures put in place during the outbreak 
and after em

ergencies to support C
O

V
ID

-19 R
&

D
. 

•  D
evelop 1-page docum

ents explaining m
eaning and

 
nature of key ethical values invoked in R

&
D

 roadm
ap: 

equity, solidarity, trust, vulnerability.
•  Im

plem
entation research in order to evaluate the 

usefulness of new
 m

aterials/procedures put in place 
during and follow

ing the outbreak.

Sustained 
education, access, 
and capacity 
building

Integ
ration of ethics across 

them
atic d

iscip
lines and

 on a g
lob

al 
scale in local contexts req

uires 
recip

rocal increased
 cap

acity 
b

uild
ing

 to facilitate this. 
H

ealthcare w
orker ed

ucation has 
also b

een id
entified

 as a p
otential 

know
led

g
e g

ap. This com
es 

und
er the w

id
er aim

 of achieving
 

increased
 com

m
unity eng

ag
em

ent 
in the research ethics p

rocess. 

•  R
apid synthesis and scoping of research/surveys/ 

qualitative ethics readiness for em
ergency research in 

order to evaluate capacity building processes.
•  D

evelopm
ent and evaluation of educational tools.

•  Im
plem

entation research/surveys/qualitative research 
in order to evaluate capacity building processes.

The im
pact of 

restrictive public 
health m

easures 
(e.g., quarantine, 
isolation, cordon 
sanitaire)

R
eference to contention around

 
previous quarantine m

easures, 
particularly in relation to 
im

plem
entation of travel restrictions 

and balancing against effi
cacy in 

preventing further disease spread.

•  Surveys and qualitative research.
•  C

ollaborate w
ith social science them

atic area to 
add questions focused on ethical dim

ensions of the 
response

Public health 
com

m
unications 

and the 
‘infodem

ic’; 
ensuring accurate 
and responsible 
com

m
unications

C
larity in com

m
unication b

etw
een 

offi
cials/p

rofessionals and
 the 

w
id

er p
ub

lic is vital and
 cannot b

e 
com

p
rom

ised
 in ep

id
em

ic research 
and

 resp
onse. H

ow
ever, concerns 

around
 m

iscom
m

unication have 
alread

y b
een rep

orted
 in this 

outb
reak. 

•  Surveys and
 q

ualitative research.
•  C

ritical analysis of the ethical issues found
 on social 

m
ed

ia p
latform

s.
•  Interventions to enab

le p
rom

ote accurate and
 

resp
onsib

le com
m

unications.

Ethical governance 
of global epidem

ic 
research

W
ith num

erous researchers, 
fund

ers, reg
ulators, and

 
corp

orations involved
 in R

&
D

 
d

uring
 the outb

reak, ethical 
g

overnance w
ill b

e critical.

•  P
rod

uce d
escrip

tive and
 com

p
arative analysis of 

ethical p
athw

ays and
 g

overnance for research w
ith 

resp
ect to C

O
V

ID
-19 and

 20
13-20

16 E
b

ola virus 
d

isease outb
reaks.

•  A
nalyse d

istinct roles and
 resp

onsib
ilities of m

ain 
actors in g

lob
al collab

orative research end
eavour.

•  W
atching

 b
rief on how

 new
 technolog

ies are 
introd

uced
 into ep

id
em

ic resp
onse.

W
hat are the key m

ilestones per research priority

R
esearch priority

M
ilestones

A
rticulate and translate existing 

ethical standards to salient issues 
in C

O
V

ID
-19

•  D
evelop

m
ent of a 4

-p
ag

e d
ocum

ent sp
ecifying

 ethical req
uirem

ents  
for research.  

•  D
evelop

m
ent of four 1-p

ag
e exp

lanations of key ethical values invoked
  

in R
&

D
 road

m
ap

: eq
uity, solid

arity, trust, and
 vulnerab

ility.

Sustained education, access, and 
capacity building

Leverag
e new

ly created
 P

ub
lic H

ealth E
m

erg
ency E

thics P
rep

ared
ness and

 
R

esp
onse (P

H
E

E
P

R
) N

etw
ork.

The im
pact of restrictive public 

health m
easures (e.g., quarantine, 

isolation, cordon sanitaire)

R
esearch p

rotocol outlined
 and

 d
evelop

ed
.

W
hat are the m

ost im
portant actions to enable the successful evaluation  

and use of any of the investigational m
edical counterm

easures?

The R
&

D
 B

lueprint and R
esearch R

oadm
ap

 
enum

erate a num
ber of ethical values that are 

expected to be achieved through research activities, 
including solidarity, equity, and trust. The successful 
evaluation and use of investigational m

edical 
counterm

easures w
ill require a careful exam

ination of 
the degree to w

hich the research conducted in this 
context realizes these key ethical values.

K
ey processes for the activation and im

plem
entation 

of the R
&

D
 B

lueprint and R
esearch R

oadm
ap, 

including the prioritization of vaccine and
 

therapeutics candidates and deciding w
hich 

populations to target in clinical trials, have critical 
ethical com

ponents. The successful evaluation and
 

use of investigational m
edical counterm

easures 
therefore requires ethical analysis at the outset and

 
throughout these activities.

The new
ly established P

ublic H
ealth E

m
ergency 

E
thics P

reparedness and R
esponse (P

H
E

E
P

R
) 

N
etw

ork w
ill be critical for the provision of w

ell-
integrated real-tim

e ethics supports for researchers 
in epidem

ic contexts. A
s such, engagem

ent w
ith the 

N
etw

ork, and evaluation of this N
etw

ork and its role 
in this outbreak, w

ill be im
portant.

A
t all points, appropriate and ethical m

onitoring and
 

governance structures m
ust be put in place to guide 

global R
&

D
 in this epidem

ic context.
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Social sciences in the outbreak response

State of the art 
Social science research brings rich and detailed

 
insights regarding social, behavioural and

 
contextual aspects of the com

m
unities, societies 

and populations aff
ected by infectious disease 

epidem
ics. In developing our agenda for C

O
V

ID
-19, 

w
e drew

 on perspectives from
 m

ultiple social 
science disciplines, including anthropology, 
psychology, social epidem

iology and political 
science. The research com

m
unity overarching aim

 
is to bring social science technical expertise to 
integrate w

ith biom
edical understandings of the 

C
O

V
ID

-19 epidem
ic, to strengthen the response at 

international, regional, national and local levels in 
order to stop the spread of C

O
V

ID
-19 and m

itigate 
its social and econom

ic im
pacts. A

s such, there is 
a clear line of sight betw

een the research priorities 
w

e propose here and the objectives of the strategic 
response plan. 

M
ethod for identifying research 

priorities
R

esearchers conducted a rapid review
 of published

 
and pre-pre-published research relevant to 
social science considerations for C

O
V

ID
-19. W

e 
also drew

 on published social science research 
from

 previous respiratory epidem
ics, particularly 

Severe A
cute R

espiratory Syndrom
e (SA

R
S) and

 
M

iddle E
ast R

espiratory Syndrom
e C

oronavirus 
(M

E
R

S-C
oV

). Im
portant them

atic areas relevant to 
C

O
V

ID
-19 w

ere identified at a round table event of 
social science experts (3 February 20

20
) [1] and

 
through discussions w

ith operational partners and
 

technical experts from
 across the C

O
V

ID
-19 Incident 

M
anagem

ent System
 (IM

S) to shape a w
orking

 
agenda fram

ed around key areas of the response 
(6 February 20

20
). A

t the G
lobal R

esearch and
 

Innovation forum
 (11 February 20

20
), discussions 

am
ong invited social science academ

ics led to 
further detailing of the agenda, relevant research 
questions, and prioritization. 

R
apid evidence review

 for C
O

V
ID

-19 
W

hile m
uch of published research regarding

 
C

O
V

ID
-19 has focused on virology, epidem

iology 
and clinical aspects of C

O
V

ID
-19, com

m
entaries, 

editorials and letters from
 sociologists, econom

ists 
and political scientists have highlighted the social 
im

pacts of C
O

V
ID

-19, particularly in C
hina. A

nalysis 
and critique has draw

n attention to C
hina’s econom

ic 
expansion and global political influence [1], to 
political structures and their im

pacts on epidem
ic 

response dom
estically and internationally [2], on 

the geopolitical tensions that threaten international 
cooperation, [3], and one the lim

its of coordination 
m

echanism
s, for exam

ple, through violation of article 
4

3 of the International H
ealth R

egulation w
hen 

countries im
plem

ent travel restrictions [4
]. 

A
uthorities across the w

orld have pressed ahead
 

w
ith m

easures to stop or contain the spread of 
C

O
V

ID
-19 infection: in C

hina, these m
easures include 

quarantine, school closures, and business closures; 
globally, quarantine and isolation m

easures are 
also in eff

ect and there has been m
ass purchase of 

surgical m
asks. These m

easures all have secondary 
im

pacts. Q
uarantine, for instance, has im

pacts on the 
m

ental [5-7] and physical health [8] of populations. 
H

istorical accounts of quarantine events highlight 
the challenges of practicing m

ass quarantine, and
 

also raise questions regarding hum
an rights, and

 
public health eff

ectiveness [1, 9]. A
 rapid system

atic 
review

 of publications reporting previous events 
of quarantine for infectious disease outbreaks, 
identified how

 know
ledge of the disease, clear 

inform
ation regarding quarantine procedures, social 

norm
s, perceived benefits of quarantine, perceived

 
risk of disease, and ensuring suffi

cient supplies of 
food, m

edicines and other essentials w
ere im

portant 
factors to prom

ote adherence to the uncom
fortable 

realities of quarantine m
easures [10

]. O
thers have 

highlighted the critical role of trust, interpersonal and
 

international cooperation that em
erge in response 

to a collective eff
ort in tackling a m

ajor public health 
crisis [11]. 

These kinds of insights are im
portant for national 

public health offi
cials looking to im

plem
ent control 

m
easures that m

ay have clear biom
edical rationale 

but require social and behavioural cooperation 
from

 citizens to be eff
ective. Shortages in the 

global supply of surgical facem
asks [12], and panic 

purchasing of surgical m
asks by citizens, particularly 

in countries w
here these practices are not culturally 

em
bedded, are further exam

ples of secondary 
im

pacts. R
apid identification of these im

pacts, and
 

research is necessary to generate evidence that can 
inform

 approaches to m
itigate them

. P
ublic health 

authorities w
ill not be operating in a vacuum

, but 
in already functioning com

m
unities and societies 

w
ith established socio-cultural system

s that include 
diff

erent form
s of authority, organization and

 
coping and resilience m

echanism
s to face adversity. 

Local know
ledge and perception of C

O
V

ID
-19 and

 
biom

edical interventions w
ill drive local reactions 

and responses. In a crisis, it is often forgotten that 
com

m
unities have w

ell recognized potential to self-
organize and adapt and that these processes are 
influential to epidem

ic trajectories.

D
isease transm

ission is driven by social as w
ell as 

biological factors. In C
hina, for exam

ple, the past 
decades have w

itnessed C
hina’s critical role in 

global com
m

odity supply chains, infrastructure 
expansion and population m

obility though dom
estic 

and international travel. These factors are all highly 
relevant to the spread of C

O
V

ID
-19 infection [13] 

and its im
pacts. System

atically identifying social 
drivers and accounting for them

, for exam
ple, in 

epidem
iological m

odels, results in better data across 
sectors to inform

 response actions. N
ew

 evidence 
regarding groups at risk of C

O
V

ID
-19 infection is 

also em
erging. O

lder age groups and those w
ith 

underlying co-m
orbidities, including (potentially) 

cancer [14
], have thus far been identified. W

hile 
there does not now

 appear to be evidence of 
intrauterine vertical transm

ission [15], uncertainties 
regarding potential transm

ission had raised concern 
am

ong those providing care to these groups [16]. 
B

eyond biom
edical vulnerability, there is also a need

 
to identify w

hich groups are vulnerable from
 social 

and econom
ic perspectives. These assessm

ents are 
dynam

ic and contextual [17]. U
nderstanding w

hich 
groups are m

ost at risk of harm
 is key to shaping

 
eff

ective approaches to public engagem
ent and

 
tailoring public health responses that account for 
social inequalities, rather than perpetuate them

 [18]. 

The im
pact of C

O
V

ID
-19 infection on front line 

w
orkers, particularly in C

hina, but also in other 
global regions, has raised concern regarding the 
best w

ay to protect their physical and m
ental 

health. C
ountries preparing to m

anage potential 
C

O
V

ID
-19 spread need to ready their w

orkforce to 
deliver eff

ective prevention and control procedures 
and organizations need to build resilience am

ong
 

staff
, anticipate psychosocial needs and plan to 

enable clinical continuity. A
 substantive body of 

evidence from
 SA

R
S, highlights institutional, social 

and psychological factors that aff
ect the w

ellbeing
 

of health care w
orkers, as w

ell as the factors that 
w

ere associated w
ith post event burnout and

 
also resilience [19-22]. These insights can help

 
organizations develop evidence-based strategies for 
health care w

orker protection. 

C
om

m
unication, and the spread of m

isinform
ation 

and dis-inform
ation, has been of central concern for 

this epidem
ic, particularly in term

s of generating
 

panic and fear. Panic shapes societies during
 

epidem
ics in m

ultiple w
ays [23]. Social m

edia 
platform

s enable rapid spread of inform
ation across 

netw
orks, and these netw

orks can be instrum
ental 

in driving particular behaviours offl
ine [24

]. W
hile 

these processes can result in influencing im
portant 

pro-social, health prevention and health-seeking
 

behaviours [25], they can equally exacerbate 
scapegoating, discrim

ination and stigm
a of particular 

groups [1]. Identifying eff
ective strategies to disrupt 

these flow
s are im

portant to m
itigate harm

ful 
eff

ects and m
ay require engaging new

 actors and
 

technologies. 

K
now

ledge gaps
P

riority them
atic areas for social science research 

contribution at this stage in C
O

V
ID

-19 epidem
ic 

are (1) public health, (2) C
linical care and health 

system
s, (3) E

ngagem
ent in public health response 

and clinical research, (4
) M

edia and com
m

unication, 
(5) Sexual and reproductive health, (6) International 
cooperation. W

e identified priority research 
questions in each of these them

atic areas.  

C
ritical evidence needs that can have m

axim
al 

im
m

ediate im
pact for C

O
V

ID
-19 response are:  

•  Public health: w
hat are relevant, feasible, eff

ective 
approaches to prom

ote acceptance, uptake, and
 

adherence to public health m
easures for C

O
V

ID
-19 

prevention and control, and how
 can secondary 

im
pacts be rapidly identified and m

itigated?
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G
enerate high-quality evidence to achieving the goals of the strategic public health 

response plan.  

•  Prom
ote the prioritization of know

ledge needs according to epidem
ic dynam

ics

•  Prom
ote the production of know

ledge according to local, national and regional needs

•  Prom
ote that know

ledge outputs and m
ethodological lim

itations are easily 
understood by non-social scientists

1

O
bjective

To develop and em
ploy strong m

ethodologies and theoretical fram
ew

orks to tackle 
current epidem

ic challenges   

• D
evelop innovative interdisciplinary science 

•  D
evelop guidelines and Standard O

perating Procedures (SO
Ps) to operationalized

 
epidem

ic m
itigation m

echanism
s 

•  D
evelop and connect global research netw

orks w
ith response partners

• Engage w
ith com

m
unities to bring their voices to decision-m

aking processes 

2

O
bjective

To understand non-intended consequences of epidem
ic-control decisions

•  U
nderstand contextual vulnerability 

• U
nderstand how

 decisions in the field m
ay inadvertently underm

ine response goals

•  U
nderstand how

 social and econom
ic im

pacts need to be m
itigated

  

3

O
bjective

R
esearch priorities 

•  C
are, access and health system

s: W
hat are the 

relevant, acceptable and feasible approaches for 
supporting the physical health and psychosocial 
needs of those providing care for C

O
V

ID
-19 

patients?
•  M

edia and com
m

unication: W
hat are the m

ost 
eff

ective w
ays to address the underlying drivers 

of fear, anxieties, rum
ours, stigm

a regarding
 

C
O

V
ID

-19, and how
 to im

prove public know
ledge, 

aw
areness, and trust during the response?

A
dditionally, critical cross cutting research 

area, particularly in the context of research for 
developm

ent of new
 m

edical counterm
easures for 

C
O

V
ID

-19, involves identifying the best m
ethods 

to rapidly and system
atically involve and sensitize 

com
m

unities regarding their participation in clinical 
research. W

e stress that the them
atic areas w

e have 
identified here do not delineate the full scope of 
social science research contribution. 

A
gendas and research questions w

ill also need to 
be closely specified and contextualized at regional, 
national and local level. N

ew
 evidence em

erging in 
other technical areas of the response w

ill shape the 
social science research agenda too.

O
ngoing research eff

orts 
U

niversities and research groups in C
hina are actively 

involved in social science research activities aim
ed

 
at understanding the specific im

pact of public 
health m

easures, on psychological and behavioural 
responses of com

m
unities and also on other aspects 

such as the econom
ic im

pact of extended business 
closures. W

e are aw
are of groups that are active in 

A
frica, A

ustralia, E
urope and N

orth A
m

erica focusing
 

on various aspects including m
edia surveillance, 

healthcare w
orkers protection, and public trust in 

national response. See appendix for an overview
 of 

research planned or in process, and research related
 

activities for C
O

V
ID

-19. 

R
esearch priority

W
hy?

W
hat type of studies/research are 

needed?

Public H
ealth 

W
hat are relevant, feasib

le, 
eff

ective ap
p

roaches to 
p

rom
ote accep

tance, 
up

take, and
 ad

herence to 
p

ub
lic health m

easures 
for C

O
V

ID
-19 p

revention 
and

 control; and
 how

 
can second

ary im
p

acts 
b

e rap
id

ly id
entified

 and
 

m
itig

ated
?

P
ub

lic health interventions to infectious 
d

isease ep
id

em
ics are the b

ackb
one of any 

resp
onse. M

any of these interventions have 
a clear b

iom
ed

ical or scientific log
ic b

ut 
req

uire social or b
ehavioural coop

eration 
from

 citizens to b
e eff

ective.  W
hen p

ub
lic 

health interventions are d
esig

ned
 in a w

ay 
that accounts for social, b

ehavioural and
 

contextual realities, and
 b

uild
s on existing

 
system

s and
 structures, they are m

ore likely to 
b

e accep
ted

 and
 thus acted

 up
on by aff

ected
 

com
m

unities. P
ub

lic health interventions also 
have second

ary social, econom
ic im

p
acts and

 
these need

 to b
e anticip

ated
 and

 m
itig

ated
. 

•  C
onsultation w

ith citizens and
 

com
m

unities via online surveys, 
qualitative m

ethods (focus group
 

discussions, interview
s) (online and face 

to face). 
•  C

itizen science. 
•  Participatory practice and intervention 

co-design. 
•  System

atic evidence review
s. 

•  M
edia and social m

edia surveillance and
 

analysis. 
•  G

lobal, international, national, and
 

regional governance studies. 

(C
linical) care and health 

System
s

W
hat are the relevant, 

accep
tab

le and
 feasib

le 
ap

p
roaches for sup

p
orting

 
the p

hysical health and
 

p
sychosocial need

s of 
those p

rovid
ing

 care for 
C

O
V

ID
-19 p

atients?

The rap
id

 increase in d
em

and
 on health 

system
s p

laces severe strain on clinical 
services and

 health care staff
. This includ

es 
red

ucing
 p

rovision for m
ore sp

ecialist 
services such as chronic care, sexual and

 
rep

rod
uctive health. In countries p

rep
aring

 
to sup

p
ort C

O
V

ID
-19 p

atients, there is an 
urg

ent need
 to d

evelop
 system

 resilience and
 

to enab
le clinical continuity p

lans. This m
ay 

involve und
erstand

ing
 inform

al structures of 
care, how

 b
est to leverag

e and
 streng

then 
these, how

 b
est to sup

p
ort those caring

 for 
p

atients w
ith C

O
V

ID
-19, b

est ap
p

roaches for 
m

anag
ing

 p
atient flow

s and
 im

p
acts on the 

health need
s of vulnerab

le g
roup

s. W
e also 

exp
ect trad

itional care-seeking
 and

 d
elivery 

p
ractices to shift at household

 level.

•  Longitudinal investigations of how
 

care-seeking practices shift during the 
outbreak

•  R
apid approaches to capture healthcare 

w
orker view

s (surveys, interview
s).

•  R
apid ethnographies in healthcare 

settings. 
•  H

eath service m
apping; m

apping of 
inform

al care structures. 

M
edia and com

m
unication 

H
ow

 are ind
ivid

uals 
and

 com
m

unities 
com

m
unicating

 and
 m

aking
 

sense of C
O

V
ID

-19? W
hat 

are the m
ost eff

ective 
w

ays to ad
d

ress the 
und

erlying
 d

rivers of fear, 
anxieties, rum

ours, stig
m

a 
reg

ard
ing

 C
O

V
ID

-19, and
 

im
p

rove p
ub

lic know
led

g
e, 

aw
areness, and

 trust d
uring

 
the resp

onse?

U
nderstanding representations and practices 

associated to the outbreak allow
s building a 

dynam
ic picture of fears, panic, and practices.

There is an urgent need to disrupt the flow
 

of m
isinform

ation, xenophobia and stigm
a-

inducing discourses to stop rising anxiety, and
 

to prom
ote that evidence-based biom

edical 
inform

ation is com
m

unicated eff
ectively, 

responding to the questions of the public.

•   M
edia and social m

edia surveillance. 
•  R

eview
 of eff

ective technological 
m

ethods to disrupt flow
s of 

m
isinform

ation. 
•  C

onsultation w
ith citizens and

 
com

m
unities via (online) surveys, 

qualitative m
ethods focus group

 
discussions. 

•  O
utcom

e evaluation and related m
odels 

to assess eff
ectiveness of social m

edia 
cam

paigns. 

W
hat are the research priorities for – each individual them

atic area -for this outbreak and beyond?
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R
esearch priority

W
hy?

W
hat type of studies/research are 

needed?

Engagem
ent 

W
hat are the relevant, 

accep
tab

le and
 feasib

le 
ap

p
roaches for rap

id
 

eng
ag

em
ent and

 g
ood

 
p

articip
atory p

ractice that 
includ

es com
m

unities in the 
p

ub
lic health resp

onse.?

There is a need
 in this context to und

erstand
 

the b
est m

ethod
s and

 ap
p

roaches to 
eng

ag
e w

ith larg
e, urb

anised
 p

op
ulations, 

m
ore isolated

 rural p
op

ulations and
 m

ob
ile 

p
op

ulations. This p
riority is also key to 

system
atically ad

d
ressing

 stig
m

a and
 

xenop
hob

ia related
 to novel C

O
V

ID
19. O

p
tim

al 
d

esig
n, d

elivery and
 d

issem
ination of m

ed
ical 

research and
 clinical trials req

uire successful, 
ethical eng

ag
em

ent of p
articip

ant g
roup

s.  

• Pow
er m

apping.
•  C

onsultation w
ith citizens and

 
com

m
unities via (online) surveys, 

qualitative m
ethods focus group

 
discussions. 

•  Participatory practice and intervention 
co-design. 

•  O
utcom

e evaluation regarding im
pact 

of good participatory practice on 
participant experience and on trial 
indicators.

Sexual and reproductive 
health 
W

hat are the relevant, 
accep

tab
le and

 
feasib

le ap
p

roaches to 
com

m
unicating

 uncertainty 
reg

ard
ing

 m
other to child

 
transm

ission of C
O

V
ID

-19, 
and

 p
ossib

le sexual 
transm

ission?

G
iven the current uncertainties reg

ard
ing

 
p

otential m
other to child

 transm
ission, 

there is a need
 for social science sup

p
ort 

in und
erstand

ing
 the b

est w
ay of 

com
m

unicating
 the know

led
g

e g
ap

s in sexual 
and

 rep
rod

uctive health. 

E
arly ob

servational stud
ies p

ub
lished

 in C
hina 

have also revealed
 that knock-on im

p
acts 

of the hig
h clinical d

em
and

 in C
hinese cities 

and
 q

uarantine m
easures are im

p
acting

 other 
services, includ

ing
 sexual health clinics etc. 

•  C
onsultation w

ith citizens and
 

com
m

unities via (online) surveys, 
qualitative m

ethods focus group
 

discussions. 
•  Participatory practice and intervention 

co-design. 

International cooperation  
W

hat international 
coord

ination m
echanism

s 
can op

tim
ize the 

international resp
onse to 

C
O

V
ID

-19?

There is a need to identify and rem
ove any 

barriers that w
ould otherw

ise prevent a rapid, 
coordinated, international response to this 
outbreak. There is also a need to consider the 
global econom

ic and trade im
plications that  

m
ay be the result of international actions that 

significantly interfere w
ith international traffi

c

•  Identifying practical steps to im
prove 

fairness, effi
ciency and transparency 

of governance processes and/or new
 

m
echanism

s of cooperation.

W
hat are the key m

ilestones  
per research priority?
The social science research com

m
unity can 

accelerate critical research in aff
ected countries and

 
globally in the follow

ing w
ay. First, w

ider inclusion 
of m

ultiple social science disciplines and global 
representation is needed to deliver this broad and

 
cross-cutting research agenda. Second, m

echanism
s 

to dialogue w
ith disciplines beyond social science 

are needed to better articulate and address cross 
cutting research areas. 

Third, the social science research com
m

unity can 
accelerate research for C

O
V

ID
-19 by ensuring

 
transparent and m

ethodological rigour, clarifying
 

how
 m

ethodological lim
itations m

ight im
pact 

interpretation of research findings, sharing research 
protocols and data collection tools, and sharing

 
results at the earliest point possible. Fourth, 
m

echanism
s for engaging w

ith policy m
akers and

 
publics, building trust, also in research and scientific 
evidence, are further im

portant steps. 

R
esearch priority

M
ilestones

Public health
1.  E

stab
lish m

echanism
s for d

ialog
ue w

ith relevant stakehold
ers.

2.  E
stab

lish m
echanism

s to id
entify and

 track relevant research activity 
includ

ing
 via p

ub
lication reg

ard
ing

 p
ub

lic health resp
onses.

3.  E
stab

lish a m
echanism

 for sharing
 of research p

rotocols and
 associated

 
tools. 

4
.  E

stab
lish and

 test p
athw

ays for d
ynam

ic know
led

g
e flow

 to enab
le rap

id
 

sharing
 of evid

ence.

(C
linical) care and health System

s
1.  E

stab
lish m

echanism
s for d

ialog
ue w

ith relevant stakehold
ers.

2.  E
stab

lish a m
echanism

 to id
entify and

 track relevant research activity 
includ

ing
 via p

ub
lication reg

ard
ing

 to (clinical) care and
 health system

s.
3.  E

stab
lish a m

echanism
 for sharing

 of research p
rotocols and

 associated
 

tools. 
4

.  E
stab

lish and
 test p

athw
ays for d

ynam
ic know

led
g

e flow
 to enab

le rap
id

 
sharing

 of evid
ence.

M
edia and com

m
unications

1.  E
stab

lish m
echanism

s for d
ialog

ue w
ith relevant stakehold

ers. 
2.  E

stab
lish a m

echanism
 to id

entify and
 track relevant research activity 

includ
ing

 via p
ub

lication reg
ard

ing
 m

ed
ia and

 com
m

unications.
3.  E

stab
lish a m

echanism
 for sharing

 of research p
rotocols, associated

 tools 
and

 research find
ing

s.
4

.  B
uild

 fram
ew

ork to und
erstand

 chang
ing

 p
ractices.

Engagem
ent

1.  E
stab

lish m
echanism

s for d
ialog

ue w
ith relevant stakehold

ers
2.  E

stab
lish and

 test p
athw

ays for d
ynam

ic know
led

g
e flow

 to enab
le rap

id
 

sharing
 of evid

ence

Sexual and R
eproductive health

1.  E
stab

lish m
echanism

s for d
ialog

ue w
ith relevant stakehold

ers.
2.  E

stab
lish a m

echanism
 to id

entify and
 track relevant research activity 

includ
ing

 via p
ub

lication reg
ard

ing
 sexual and

 rep
rod

uctive health.
3.  E

stab
lish and

 test p
athw

ays for d
ynam

ic know
led

g
e flow

 to enab
le rap

id
 

sharing
 of evid

ence.

International coordination
1.  E

stab
lish m

echanism
s for d

ialog
ue w

ith relevant stakehold
ers.

2.  E
stab

lish a m
echanism

 to id
entify and

 track relevant research activity 
includ

ing
 via p

ub
lication reg

ard
ing

 international coord
inatio.

3.  E
stab

lish and
 test p

athw
ays for d

ynam
ic know

led
g

e flow
 to enab

le rap
id

 
sharing

 of evid
ence.
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