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Two years into the Brazilian Reproducibility Initiative: reflections on 
conducting a large-scale replication of Brazilian biomedical science
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Scientists have increasingly recognised that low methodological and analytical rigour combined with publish-or-perish 
incentives can make the published scientific literature unreliable. As a response to this, large-scale systematic replications of the 
literature have emerged as a way to assess the problem empirically. The Brazilian Reproducibility Initiative is one such effort, 
aimed at estimating the reproducibility of Brazilian biomedical research. Its goal is to perform multicentre replications of a 
quasi-random sample of at least 60 experiments from Brazilian articles published over a 20-year period, using a set of common 
laboratory methods. In this article, we describe the challenges of managing a multicentre project with collaborating teams across 
the country, as well as its successes and failures over the first two years. We end with a brief discussion of the Initiative’s current 
status and its possible future contributions after the project is concluded in 2021.
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It was in this context that the Brazilian Reproducibil-
ity Initiative was born. Following the precedent estab-
lished by other large-scale replications, we took up the 
challenge of assessing the reproducibility of biomedical 
research in Brazil. Unlike previous efforts, we chose to 
focus not on a subfield or on highly cited articles, but on 
a representative sample of our country’s published re-
search. Brazilian science has grown quickly in volume 
in recent decades,(12) under pressure to adhere to quanti-
tative standards of central public funding agencies such 
as Coordination of Superior Level Staff Improvement 
(Capes).(13) This has created a breeding ground for fac-
tors thought to underlie lack of reproducibility, such as 
a publish-or-perish mentality that incentivises low meth-
odological rigour.(3) Data on reproducibility of the coun-
try’s science can inform ongoing reflections on how to 
assess and fund research, besides raising discussion of 
the issue within the scientific community.

Coordinating a large, collaborative, multicentre 
study in a country of continental dimensions, however, 
is not without its difficulties. In the next section, we will 
briefly describe the overall plan for the Initiative, be-
fore moving to a discussion of some of the challenges we 
have met in the first two years of the project.

The Brazilian Reproducibility Initiative

The Brazilian Reproducibility Initiative began re-
cruiting collaborators to perform replication experiments 
in 2018, and currently aims to replicate between 60 and 
100 experiments from Brazilian biomedical sciences. 
Each experiment will be performed in three laboratories 
from a network of 63 labs across the country. The coor-
dinating team is based at the Federal University of Rio 
de Janeiro and deals with the selection of experiments, 
logistics, funding and data management/analysis for the 
project. Experiments are set to start in the second half of 
2020, and are expected to finish by the end of 2021. 
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Over the last decade, it has become clear that com-
mon practices in experimental design and analysis, cou-
pled with a publication system that rewards productivity 
over rigour, might be leading to a scientific literature that 
lacks trustworthiness.(1) Both theoretical arguments(2,3) 
and empirical findings of low rates of replication in pre-
clinical(4) and clinical research(5-7) have drawn an unset-
tling picture regarding the reproducibility of published 
scientific findings.

This has also led to calls for reform and a strong push 
for transparency that has been deemed a “credibility 
revolution” in fields such as experimental psychology.
(8) In recent years, myriad new experimental and statis-
tical practices have been proposed, as well as changes 
in cultural norms and forms of assessing scientists and 
their work, in a collective effort to correct the course of 
science towards higher credibility.(9)

Among the developments that have emerged from this 
reform movement are large multicentre assessments of 
replication. The largest one to date was the Reproducibil-
ity Project: Psychology,(10) which was followed by similar 
efforts in other fields (Table I). The aim of these projects 
has been to perform rigorously designed replications of 
published studies and experiments, motivated by a need 
to determine the size of the reproducibility crisis – and 
whether it deserves to be called a “crisis” at all.(11) The rate 
of successful replication of experiments in different fields 
can give us an idea of the credibility of findings in each 
of them, and possibly point to some directions for action.
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The first step of the Initiative was a review of com-
monly used models and methods in Brazilian science, in 
order to identify those that could be replicated by mul-
tiple labs around the country (see https://osf.io/f2a6y/ 
and https://osf.io/qhyae/ for details). After selecting 10 
of the most prevalent methods, we performed systematic 
searches of a 20-year period (1998-2017) in the biomedi-
cal literature produced in Brazil, in order to select a ran-
dom sample of experiments using them (see https://osf.
io/u5zdq/). At the same time, we put out an open call for 
Brazilian laboratories working with these methods to join 
the project and perform replication experiments. Based 
on responses to the call, we selected the three methods 
in the first wave of replications [(3-(4,5-Dimethylthi-
azol-2-yl)-2,5-Diphenyltetrazolium Bromide) (MTT) 
assay, reverse transcription-polymerase chain reaction 
(RT-PCR) and the elevated plus maze] so as to maximise 
the number of laboratories included (see https://osf.io/qx-
djt/). We then filtered for experiments that were feasible 
given the infrastructure and expertise of our collaborat-
ing labs, as well as the costs involved, which led to our 
selection of 20 experiments for each method.

The second step was the development of replication 
protocols (https://osf.io/gsvy2/). Our goal was to have 
each lab perform what we call a “naturalistic replica-
tion”, i.e., a replication attempt based exclusively on the 
information available in the original article. Laborato-
ries developed protocols independently of each other, in 
order to provide a realistic estimation of interlaboratory 
variability, and thus allow us to evaluate whether lack of 
replicability can be due to such variation. Based on this 
guiding principle, we asked replicating labs to adhere as 
strictly as possible to descriptions provided in the origi-
nal articles, justifying any discrepancies – which can be 
inevitable, such as in the case of different equipment. 
For methodological details that were not provided in the 
original article, we left the decision about how to fill in 
the gaps to each individual lab, generating three non-
identical replication protocols.

Each protocol was peer-reviewed internally, both by 
another replicating lab that was not performing the same 
experiment and by a member of the coordinating team. 
Sample size was calculated to provide 95% power to de-
tect the original effect in each replication. Setting power 
at a higher level than usual was necessary to address the 
fact that effect sizes in published experiments are typi-
cally inflated, due to the combination of statistical signif-
icance thresholds and bias towards positive results.(14,15)

After addressing reviewer suggestions, most proto-
cols are now complete, and once materials are acquired, 
experiments will be ready to start. In the case of those 
using animals, protocols have to undergo ethical approv-
al before they can be considered finished. Every protocol 
will be pre-registered, and should be followed as closely 
as possible when the experiment is performed. Once all 
experimental results are in – which is currently set to 
happen by the end of 2021 –, we will be able to estimate 
the overall reproducibility rate of our sample, as well as 
to explore factors in the original article that can predict 
the successful replication of results. Detailed protocols 

and rationale for the Initiative can be found in the Open 
Science Framework (https://osf.io/6av7k/), as well as in 
previous publications.(16)

In the sections below, we discuss conceptual and lo-
gistical challenges in the project as we look back on its 
initial stages. We hope what we have learned with the 
Brazilian Reproducibility Initiative up to the moment 
will be of help to researchers interested in developing 
systematic multicentre collaborations in order to foster 
more robust science.

Recruitment of collaborators

The network of collaborating labs that will perform 
the replications was formed by open calls that were 
widely publicised online, as well as through on-site lec-
tures at universities and scientific meetings. Any Brazil-
ian laboratory could apply, as long as they had the neces-
sary expertise, infrastructure and personnel to perform 
experiments using rodent or cell models and one or more 
of a set of 10 commonly used methods in Brazilian bio-
medical science: enzyme linked immunosorbent assay 
(ELISA), immunohistochemistry, RT-PCR, haematoxy-
lin and eosin (H&E) H&E histology, MTT assay, elevat-
ed plus maze, western blot, open field exploration, flow 
cytometry or thiobarbituric acid reactive substances 
(TBARS) assay. Our first general call received 71 ap-
plications over the course of three months. We subse-
quently opened two additional calls to fill specific gaps 
in expertise, with shorter application deadlines, which 
recruited another 11 labs. Features of the labs that regis-
tered for the project are shown in Figure.

After the first set of applications was received, we se-
lected the three methods to include in the first wave of 
experiments, aiming to maximise the number of partici-
pating labs; nevertheless, some labs were excluded at this 
stage for not working with these techniques. We provided 
the remaining labs with details on the expected work-
load, financing, authorship criteria and planned output of 
the project. After some withdrawals for various reasons, 
at the moment of writing we are set to begin experiments 
with a total of 63 laboratories, with 29 working with the 
MTT assay, 25 with RT-PCR and 17 with the elevated 
plus maze (some laboratories participate in more than 
one method). Each replicating team has between one and 
five members, depending on their workload. 

This means that the Initiative is currently a consor-
tium of over 150 researchers spread across the country 
(A in Figure). Our initial call recruited collaborators in 
19 Brazilian states plus the Federal District. Most of the 
labs are located in the southeast, with the states of Rio 
de Janeiro and São Paulo making up more than half of 
the participant labs, reflecting the concentration of Bra-
zilian science within this region. Most teams are led by 
young researchers who obtained their PhD after 2000 
(B in Figure), only half of whom are holders of National 
Council of Technological and Scientific Development 
(CNPq) research productivity fellowships – a national 
award for prolific researchers based on their publication, 
innovation and training record over the preceding five-
10 years(17) (additional data available at https://osf.io/pz-
bmj/). Nearly all labs are based in federal universities or 

https://osf.io/f2a6y/
https://osf.io/qhyae/
https://osf.io/u5zdq/
https://osf.io/u5zdq/
https://osf.io/qxdjt/
https://osf.io/qxdjt/
https://osf.io/gsvy2/
https://osf.io/6av7k/
https://osf.io/pzbmj/
https://osf.io/pzbmj/


Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 115, 2020 3|9

TA
BL

E 
I

O
ve

rv
ie

w
 o

f s
ys

te
m

at
ic

 re
pl

ic
at

io
n 

in
iti

at
iv

es

R
ef

er
en

ce
A

re
a

R
ec

ru
itm

en
t

# 
of

  
st

ud
ie

s
# 

of
 

au
th

or
s

St
ud

y 
sa

m
pl

e
Ex

pe
ri

m
en

t 
se

le
ct

io
n

R
ep

lic
at

io
ns

/
ex

pe
ri

m
en

t
R

ep
lic

at
io

n 
cr

ite
ria

R
ep

lic
at

io
n 

ra
te

 (%
)

Er
rin

gt
on

 e
t a

l.(3
1)

C
an

ce
r  

bi
ol

og
y

Sc
ie

nc
e 

ex
ch

an
ge

18
  

(1
6 

co
m

pl
et

ed
)

84
H

ig
h-

pr
of

ile
 st

ud
ie

s
(2

01
0-

20
12

)
M

ai
n 

re
su

lts
1

p 
< 

0.
05

, m
et

a-
an

al
ys

is
 (e

xp
er

im
en

ts)
,  

su
bj

ec
tiv

e 
as

se
ss

m
en

t (
ar

tic
le

)
31

-6
8

K
le

in
 e

t a
l.(3

2)
Ps

yc
ho

lo
gy

O
pe

n 
ca

ll
12

51
Ad

-h
oc

 se
le

ct
io

n
Ad

-h
oc

  
se

le
ct

io
n

36
p 

< 
0.

05
 (a

gg
re

ga
te

), 
 

ef
fe

ct
 si

ze
 c

om
pa

ris
on

76
-8

5

N
os

ek
 e

t a
l.(1

0)
Ps

yc
ho

lo
gy

O
pe

n 
ca

ll
10

0
27

0
Th

re
e 

ps
yc

ho
lo

gy
 jo

ur
na

ls
(2

00
8)

La
st

 st
ud

y
1

p 
< 

0.
05

, e
ff

ec
t s

iz
e 

co
m

pa
ris

on
,  

95
%

C
I, 

m
et

a-
an

al
ys

is
, s

ub
je

ct
iv

e 
as

se
ss

m
en

t
36

-4
7

K
le

in
 e

t a
l.(3

3)
Ps

yc
ho

lo
gy

O
pe

n 
ca

ll
28

17
7

Ad
-h

oc
 se

le
ct

io
n 

 
(c

om
m

un
ity

)
Ad

-h
oc

  
se

le
ct

io
n

57
-5

8
p 

< 
0.

05
 o

r <
 0

.0
00

1 
(a

gg
re

ga
te

)
50

-5
4

C
am

er
er

 e
t a

l.(3
4)
 

Ec
on

om
ic

s
U

ns
pe

ci
fie

d
18

18
Tw

o 
ec

on
om

ic
s j

ou
rn

al
s

(2
01

1-
20

14
)

M
ai

n 
re

su
lt

1
p 

< 
0.

05
, 9

5%
C

I, 
 

m
et

a-
an

al
ys

is
, 9

5%
PI

61
-7

8

Eb
er

so
le

 e
t a

l.(3
5)

Ps
yc

ho
lo

gy
O

pe
n 

ca
ll

10
64

Ad
-h

oc
 se

le
ct

io
n 

 
(c

om
m

un
ity

)
Ad

-h
oc

  
se

le
ct

io
n

20
p 

< 
0.

05
 (a

gg
re

ga
te

)
30

-6
0

C
ov

a 
et

 a
l.(3

6)
Ex

pe
ri

m
en

ta
l 

ph
ilo

so
ph

y
O

pe
n 

ca
ll

40
42

M
os

t c
ite

d 
+ 

ra
nd

om
 st

ud
ie

s
(2

00
3-

20
15

)
Fi

rs
t s

tu
dy

1
p 

< 
0.

05
,  

su
bj

ec
tiv

e 
as

se
ss

m
en

t, 
95

%
C

I
70

-7
8

C
am

er
er

 e
t a

l.(2
5)

So
ci

al
  

Sc
ie

nc
es

O
pe

n 
ca

ll
21

24
N

at
ur

e/
Sc

ie
nc

e
(2

01
0 

an
d 

20
15

)
Fi

rs
t s

tu
dy

1
p 

< 
0.

05
, m

et
a-

an
al

ys
is

, 9
5%

PI
, “

sm
al

l t
el

es
co

pe
s”

, 
de

fa
ul

t B
ay

es
 fa

ct
or

, b
ay

es
ia

n 
m

ix
tu

re
 m

od
el

57
-6

7

Fe
at

ur
es

 in
 th

e 
ta

bl
e 

in
cl

ud
e 

th
e 

fo
rm

 o
f r

ec
ru

itm
en

t, 
st

ud
y 

an
d 

ex
pe

ri
m

en
t s

el
ec

tio
n,

 n
um

be
r o

f i
nd

ep
en

de
nt

 re
pl

ic
at

io
ns

 (i
n 

di
ff

er
en

t l
ab

s)
 p

er
 e

xp
er

im
en

t, 
cr

ite
ria

 to
 d

ef
in

e 
a 

su
c-

ce
ss

fu
l r

ep
lic

at
io

n 
an

d 
re

pl
ic

at
io

n 
ra

te
. T

yp
ic

al
 re

pl
ic

at
io

n 
cr

ite
ria

 in
cl

ud
e 

(i)
 st

at
is

tic
al

 si
gn

if
ic

an
ce

 in
 th

e 
sa

m
e 

di
re

ct
io

n 
as

 th
e 

or
ig

in
al

 e
ff

ec
t (

p 
< 

0.
05

), 
ei

th
er

 fo
r s

in
gl

e 
re

pl
ic

at
io

ns
 

or
 a

gg
re

ga
te

s 
of

 m
ul

tip
le

 re
pl

ic
at

io
ns

 p
er

 e
xp

er
im

en
t; 

(ii
) t

he
 s

ig
ni

fic
an

ce
 o

f a
 m

et
a-

an
al

ys
is

 in
cl

ud
in

g 
th

e 
or

ig
in

al
 s

tu
dy

 a
nd

 th
e 

re
pl

ic
at

io
n 

(m
et

a-
an

al
ys

is)
; a

nd
 (i

ii)
 th

e 
ef

fe
ct

 s
iz

e 
be

in
g 

w
ith

in
 th

e 
95

%
 c

on
fid

en
ce

 in
te

rv
al

 (9
5%

C
I)

 o
r 9

5%
 p

re
di

ct
io

n 
in

te
rv

al
 (9

5%
PI

) o
f t

he
 o

rig
in

al
 e

ff
ec

t. 
O

th
er

 a
pp

ro
ac

he
s 

in
cl

ud
e 

ba
ye

si
an

 m
od

el
s 

an
d 

th
e 

“s
m

al
l t

el
es

co
pe

s”
 

ap
pr

oa
ch

 (S
im

on
so

hn
(3

7)
), 

w
hi

ch
 a

na
ly

se
s w

he
th

er
 th

e 
ef

fe
ct

 is
 si

gn
if

ic
an

tly
 sm

al
le

r t
ha

n 
w

ha
t t

he
 o

rig
in

al
 st

ud
y 

w
ou

ld
 h

av
e 

ha
d 

33
%

 p
ow

er
 to

 d
et

ec
t. 

R
ep

lic
at

io
n 

ra
te

s a
re

 sh
ow

n 
as

 
a 

ra
ng

e 
us

in
g 

al
l t

he
 c

rit
er

ia
 th

at
 a

re
 fu

lly
 b

as
ed

 o
n 

th
e 

re
pl

ic
at

io
n 

(i.
e.

, e
xc

lu
di

ng
 m

et
a-

an
al

ys
is

 w
ith

 th
e 

or
ig

in
al

 s
tu

dy
). 

Fo
r E

rr
in

gt
on

 e
t a

l.(3
1)
, t

he
 lo

w
er

 b
ou

nd
 c

ou
nt

s a
s s

uc
ce

ss
fu

l 
re

pl
ic

at
io

ns
 o

nl
y 

th
os

e 
de

sc
rib

ed
 in

 th
ei

r e
di

to
ria

l s
um

m
ar

y 
as

 re
pr

od
uc

in
g 

im
po

rt
an

t p
ar

ts
 o

f t
he

 o
rig

in
al

 p
ap

er
, w

hi
le

 th
e 

up
pe

r b
ou

nd
 a

ls
o 

in
cl

ud
es

 th
os

e 
th

at
 re

pr
od

uc
ed

 a
t l

ea
st

 
pa

rt
s 

of
 th

e 
or

ig
in

al
 p

ap
er

. F
or

 E
be

rs
ol

e 
et

 a
l.(3

5)
, t

he
 lo

w
er

 b
ou

nd
 in

cl
ud

es
 th

os
e 

th
at

 re
pr

od
uc

ed
 a

ll 
te

st
ed

 e
ff

ec
ts

 (i
nc

lu
di

ng
 in

te
ra

ct
io

ns
), 

w
hi

le
 th

e 
up

pe
r b

ou
nd

 in
cl

ud
es

 th
os

e 
th

at
 

re
pl

ic
at

ed
 m

ai
n 

ef
fe

ct
s b

ut
 n

ot
 in

te
ra

ct
io

ns
.



Kleber Neves et al.4|9

research institutes (C in Figure), with only a few com-
ing from private institutions. These features also seem 
to mirror the Brazilian research landscape as a whole.(18)

We expected from the start that getting scientists 
interested in the project would be the most important 
obstacle to overcome in the project. It was a positive 
surprise, therefore, that the number of registered labs 
exceeded our most optimistic predictions. When asked 
about their motivation, most collaborators focused on 
the importance of the project for science in general, for 
Brazilian science in particular (D in Figure) and on their 
personal interest in the topic. 

We hypothesise that our success in the recruitment 
stage was likely due to a large amount of effort put into 
promoting the project in scientific meetings and lec-
tures around the country, as well as on social media. 
These efforts were potentiated by those of our funder, 
Serrapilheira Institute, a recently founded private in-
stitution that invests heavily in public outreach and is 
associated with renovation and outside-the-box think-
ing within the scientific community. Their support was 
vital in promoting the project through online platforms, 
press releases and a campaign video. In a survey of our 
collaborators, most of them mentioned having heard of 
the project by e-mail, lectures or personal contact (see 
data at https://osf.io/pzbmj/).

Although we cannot be certain, we also believe that 
the budget cuts in Brazilian science(19) over the past few 
years might have influenced our recruitment process in 
more than one way. On one hand, they may have helped 
in getting a large number of teams interested, as enter-
ing a funded collaborative project allows underfunded 

labs to keep on working in a time of scarce resources 
for their own research. On the other hand, shortages of 
funding for students, postdocs, animal housing facilities 
and equipment maintenance(20) were mentioned as rea-
sons for withdrawing by teams who later left the project.

An additional challenge we faced was the risk that the 
project could be seen as potentially harmful, either for 
the reputation of the authors of non-replicated findings 
or for the public perception of Brazilian science. We were 
thus especially careful to promote it not as an attempt to 
evaluate individual results, but as a first-person effort by 
Brazilian science to examine itself. We also made some 
explicit choices to emphasise that the project will evalu-
ate experiments and not their authors. These included not 
selecting more than one experiment from the same re-
search group, blinding collaborating labs to the authors 
and results of the original articles, and postponing public 
release of the findings under replication until the end of 
the project. However, it is still possible that these con-
cerns might have prevented potential collaborators from 
applying. These challenges are expected to return when 
presenting our results, when we will have to be clear that 
irreproducibility of research findings does not imply er-
ror or misconduct by the original authors.

Selection of experiments

Our first challenge in selecting experiments was de-
fining what constitutes a Brazilian article. We included 
publications where most authors had Brazilian affilia-
tions, including the corresponding one. This might have 
biased our sample towards articles with less internation-
al collaboration, but helped to select findings that were 

Network of registered laboratories. In our three open calls, we recruited a total of 82 laboratories, which are represented in this figure. (A) Geo-
graphical distribution of labs. (B) Career stage distribution of the researchers responsible for the labs, represented by decade of PhD degree. (C) 
Type of institution where labs are based. (D) Motivations for volunteering, asked as an optional open-ended question. Answers were classified 
in one or more common topics listed in the y-axis.

https://osf.io/pzbmj/
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likely to have been obtained in a Brazilian laboratory. 
In order to have as representative a sample as possible, 
we performed full-text searches for our methods of in-
terest in a random sample of life sciences articles from 
the Web of Science(16) (see also https://osf.io/57f8s/). 
Nevertheless, included experiments were later filtered 
for those that could be performed with the expertise and 
infrastructure of our collaborating labs, as well as with-
in our budget. This biased our sample towards cheaper 
and simpler experiments. As an example, around half of 
initially selected RT-PCR experiments used animals or 
primary cultures; however, due to the expertise required 
to dissect different tissues, only two of these remained 
in the final sample of 20 experiments, which consists 
mostly of protocols using cell lines.

A second issue in selection was our choice to re-
produce a single experiment that was central to the hy-
pothesis under study from each article (i.e., not a control 
experiment or a replication of previous findings). As ar-
ticles came from very different fields, in many cases we 
did not have the expertise to make subjective judgments 
on the importance of experiments. We thus opted for an 
objective, content-independent criterion, considering 
experiments as central if they were explicitly mentioned 
in the title or abstract. Even this criterion, however, had a 
degree of subjectivity, leading to frequent disagreements 
about whether particular experiments or comparisons 
could be understood as a core part of the work.

We also faced the potential obstacle of whether rep-
lication experiments using animals would be considered 
ethically acceptable. In our understanding, performing 
replications on a regular basis can help avoid waste in the 
form of non-informative and flawed studies, which harm 
animals and put human subjects at risk. Nevertheless, we 
opted to exclude experiments that induced chronic pain 
or intense stress in animals for ethical reasons. The Bra-
zilian National Council for the Control of Animal Ex-
perimentation (CONCEA) was receptive to the proposal 
and signalled their support for the Initiative. Still, under 
Brazilian law, the local committees for the ethical use of 
animals from the institutions where experiments will be 
performed are responsible for assessing and approving 
each replication. In this process, which is still ongoing, 
we have been faced with the large diversity in require-
ments and rules of individual committees, which we been 
navigating with the help of the collaborating labs.

Protocol development

As discussed, our naturalistic approach to reproduc-
ibility required us to provide each replicating lab with 
gaps to be filled when methodological details were not 
available in the original articles. This led to a need for 
comprehensive specification of protocol details that 
many researchers were not used to – many steps in labo-
ratory procedures are never explicitly recorded, and are 
performed according to personal experience. We also 
imposed a level of pre-planning that is not common in 
basic research, where protocols are typically defined 
and adjusted as they are executed. This included explicit 
criteria for considering experiments as methodologically 
valid, in order to prevent data exclusion based on subjec-
tive judgments after experiments are done.(21)

We also chose not to contact the authors of the origi-
nal publications for details, although we let them know 
their articles were selected for replication and intend to 
ask them for protocol information at a later point. Ac-
cording to the experiences of previous studies, contact 
with authors for information takes time and is not always 
successful.(22) Moreover, even when the original authors 
are willing to help, the amount of information provided 
is variable, as details of published articles are often lost 
due to our bad track record in data management.(23) This 
choice inevitably left a lot of missing information in the 
protocols: in some cases, gaps or ambiguities were large 
enough to compromise understanding of the experimental 
design, leading to doubts over whether we could perform 
a direct replication. Nevertheless, we felt that excluding 
these cases would lead to a biased assessment of the repro-
ducibility of Brazilian articles, and thus chose to include 
them, instructing replicating labs to make their best guess 
about what was done in the original experiment.

Handling of these cases was further complicated by 
our choice to blind experimenters to the original results. 
As replicating teams had no access to the articles beyond 
the methods of the experiment in question, the coordinat-
ing team and protocol reviewers had to act as intermediar-
ies between what the original article communicated and 
what the replicators received. This required a lot of back 
and forth communication, as well as occasional access to 
sections of the original articles, so that replicating labs 
could make an informed decision to fill in the gaps. Retro-
spectively, we are ambivalent about the choice of blinding 
replicators: although it will likely help in preventing bias, 
it required considerable extra effort. More importantly, it 
also left some of the interpretative work of protocol devel-
opment in the hands of the coordinating team, potentially 
making the three replications less independent of each 
other than they would have been if teams were free to read 
and interpret the original articles on their own.

This is connected to another issue, one of standardi-
sation. We actively sought to avoid overstandardisation, 
leaving protocol decisions to each replicating lab and 
preventing communication between teams working on 
the same protocol. On the other hand, we noticed a need 
for standardising some procedures, as many of the origi-
nal experiments lacked appropriate control groups (such 
as a vehicle-treated group) or basic measures to prevent 
bias such as randomisation and blinding. Following our 
naturalistic approach, we initially left it to the replicating 
teams to choose which controls and measures to include. 
Nevertheless, during the review process, we explicitly 
suggested those that we deemed essential if they were 
not included (see Table II for a list of these measures). 
Still, if despite our recommendations, the replicating 
labs insisted that a measure or control was unnecessary, 
they had the final decision in this issue – although such 
cases were infrequent.

Survey of beliefs and prediction markets

While working on the protocols, we also conducted 
a side project to investigate whether researchers are able 
to predict which experiments in the Initiative will have 
their results replicated successfully, as has been done in 
other replication initiatives.(24-26) Participation was open 

https://osf.io/57f8s/
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to researchers with a background in experimental re-
search, who could choose to predict the results of experi-
ments with one of the three methods included in the Ini-
tiative’s first wave (for details, see https://osf.io/pjhgd/). 

Predictions were initially made through an online 
questionnaire that asked participants to estimate the prob-
ability of successful replication (defined as a statistically 
significant effect in the same direction as the original one 
in a meta-analysis of the three replications) and the pre-
dicted effect size for each of the 20 experiments with their 
chosen method. After completing the survey, participants 
could also join a prediction market, where they received 
credit to bet in the replication or non-replication of experi-
ments, leading to live price fluctuations similar to those 
observed in a stock market. Previous data(24,25) suggest 

that this method might lead to better performance than 
individual surveys, by allowing researchers to calibrate 
predictions according to market prices.

We recruited participants for the prediction project 
through an open call advertised via social media, institu-
tional e-mails and personal communications. While we 
received many registrations, the completion rate for the 
survey was low, possibly because of the length of the 
process (which took around 1-2 hours to complete). This 
led us to open a second round of registration, in which 
a new round of participants completed the survey and 
joined the ongoing markets at the current prices. Of the 
171 participants that entered the project in both stages, 
71 completed the survey, and 57 traded on the markets. 
Participation was not as high as expected among mem-
bers of the Initiative, with only 17 collaborators com-
pleting the survey, demonstrating the gap between the 
interest of researchers and their availability to fulfill 
additional deadlines. This does not reduce our belief in 
the potential of crowdsourced projects; however, it sug-
gests that they require flexible designs and timelines to 
accommodate participants. After data collection is com-
pleted for the experiments in the Initiative, the results 
of the survey and markets will be analysed as one of the 
possible predictors of successful replication. 

Management challenges

The Initiative is a long project, planned to take place 
over four years (2018-2021). Getting it to finish on time is 
one of our biggest challenges, and maintaining a unified 
schedule for each of the 60+ teams has not been trivial. 
While every lab started together on protocol develop-
ment, the work soon became unsynchronised – most labs 
now have finished their protocols and are ready to begin 
experiments, while a few still have gaps to be filled. We 
learned – sometimes the hard way – that we could not 
expect all teams to be in a similar schedule. Over the 
course of protocol development, we experimented with 
many strategies of enforcing deadlines and speculated 
on how to best deal with overloaded academics. Never-
theless, our tentative deadlines are still frequently ad-
justed once we realise they are too optimistic.

As the coordinating team, we have also tried to 
gather data on what the experience has been like for col-
laborators. An anonymous feedback survey sent to col-
laborators suggests that, even though most of them do 
see themselves as authors in the project, their impres-
sions vary a lot, especially when it comes to deadlines. 
Some report the sensation of a constant workload, while 
others complained of long intervals between tasks due 
to our own delays in responding to them. Once more, 
this suggests that flexibility is a key element of running 
large-scale collaborations: individual labs have very dif-
ferent ways of organising their activities, and are subject 
to various setbacks that cannot be easily anticipated. 

We have also been making an effort to maintain reg-
ular contact with our collaborators, even during months 
of low workload. Most of the communication is through 
e-mails exchanged with each replicator team, as well as 
occasional online “office hours”. We also hold general 
meetings with all collaborators every few months, to dis-

TABLE II
Recommended essential procedures

General

Sample size calculation (performed by the coordinating team) 
Blinded assessment of outcome

Animal studies

Randomisation of treatment assignment

Periodical assessment of animal welfare

Evaluation of anaesthesia level during surgery

Postoperative analgesia 

Welfare endpoint description

Euthanasia confirmation procedure

RT-PCR

Confirmation of primer and probe designs by BLAST searches

Evaluation of RNA integrity

No-template controls to detect unintended amplification products

Criteria for use and/or exclusion of technical replicates

Balanced or randomised allocation of experimental groups in plate

MTT

Inclusion of vehicle control group (when this was not explicit)

Inclusion of blank wells

Inclusion of drug/vehicle + MTT only wells (i.e., no cells or tissue) 

Inclusion of a positive control with validation criteria

Balanced or randomised allocation of experimental groups in plate

The table lists the procedures that were routinely recom-
mended by the coordinating team for different types of experi-
ments. These include control groups to ensure methodological 
validity, procedures to reduce bias and measures to minimise 
animal suffering. While the coordinating team deemed these 
standards as highly recommended, the final decision to in-
clude them was left to the replicating laboratory. BLAST: ba-
sic local alignment search tool; MTT: [(3-(4,5-Dimethylthi-
azol-2-yl)-2,5-Diphenyltetrazolium Bromide; RT-PCR: 
reverse transcription-polymerase chain reaction.

https://osf.io/pjhgd/
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cuss each new step of the project and to get feedback and 
opinions. As part of a larger effort at outreach that goes 
beyond the replications themselves, we also promote 
regular webinars with invited guests debating relevant 
topics in reproducibility, experimental design and meth-
odological rigour, which are streamed via social media 
and available on our YouTube channel (https://www.you-
tube.com/channel/UCzBHLe21JbwYG7a8CcjVffA).

Ensuring that experiments can start and finish with-
in the project’s budget is also an everyday concern. As 
we knew that experiments could turn out to be more ex-
pensive than initially thought, and that methodological 
issues might lead some of them to be repeated, we in-
cluded a 40% margin of error in the initial budget. This 
proved to be a wise decision, as many of our costs have 
been driven upwards, mostly due to laboratories not pos-
sessing materials and reagents we assumed were in com-
mon use. Some cell lines were also either not available 
in Brazil or out of use for many years, requiring some 
effort to contact suppliers and/or laboratories to ask for 
samples. Finally, the sharp decline of the Brazilian real 
against the US dollar during the course of the project has 
also raised the price of many supplies. 

We are now delving into the challenges of data man-
agement and record keeping. With the large diversity 
of experiments, team compositions and experience, we 
are once more unable to find a one-size-fits-all strategy. 
Although digital records are fundamental in a decentral-
ised project, electronic laboratory notebooks are not fre-
quently used by our collaborators, and finding the right 
format for data submission is one of our current priori-
ties. We are striving to balance the amount of informa-
tion required so that the experiment is properly regis-
tered but does not overburden collaborators. That said, 
whether our idea of adequate registration will match 
those of the replicating labs remains to be seen.

Finally, the beginning of 2020 brought us a com-
pletely unexpected management challenge. Due to the 
coronavirus disease 2019 (COVID-19) pandemic, the 
vast majority of our collaborating labs have closed down, 
precisely at the time when protocols were finished and 
experiments were ready to start. With this situation, it is 
likely that experiments will only begin when restrictions 
are lifted. As this process is likely to happen heteroge-
neously across the country, this should lead to further 
desynchronisation among the progress of different labs. 
Prolonged shutdowns might also affect lab personnel, 
animal facilities and infrastructure, and may require 
protocols to be adapted when activities resume. While 
we still estimate that we should be able to finish by 2021, 
we are aware that results could be delayed depending on 
how the situation develops.

The future of the Initiative

In spite of these complications, we are reasonably 
confident that by 2022 the Initiative should have accom-
plished its goal of estimating the reproducibility of Bra-
zilian biomedical science, at least for experiments with 
our chosen methods. It need not stop there, however: be-
tween our collaborating labs, our audiences in lectures 
and webinars, our newsletter subscribers and our follow-

ers on social media, we have connected a large network 
of researchers who are interested in research reproduc-
ibility. As the topic should continue to grow in impor-
tance over the next few years, it is likely that this net-
work can be useful for the Initiative to live on beyond its 
initially planned goal as a systematic replication project.

Up to now, the Initiative has generated at least one 
spin-off project: most labs performing rodent experi-
ments will collect intestinal samples from the animals, 
in order to correlate variation in gut microbiome to 
variation in experimental results. Although funding for 
this project is pending, we expect to perform it within 
the current structure of the Initiative. As we now have 
a large group of collaborators with ongoing experience 
in multicentre projects, it would be valuable if other col-
laborative efforts could arise from this network. One 
possible model to be followed is the Psychological Sci-
ence Accelerator, an internationally distributed network 
of laboratories whose members vote on and organise 
multicentre studies.(27) If the Brazilian Reproducibility 
Initiative can morph into something similar, this would 
fill an important gap in basic biomedical science. When 
done with rigour and transparency, multicentre studies 
are much more robust than single-lab experiments.(28)

Other possible futures for our collaboration involve 
going beyond experiments. Some collaborators have 
suggested we should place greater emphasis on educa-
tion, such as online courses in data analysis, experi-
mental design and related subjects. We currently run a 
“periodical” (https://peeriodicals.com/peeriodicals/bra-
zilian-reproducibility-iniciative), where we curate a list 
of articles relevant to the Initiative and adjacent subjects. 
We have also started an online journal club affiliated to 
the ReproducibiliTea network(29) to discuss articles on re-
search reproducibility (https://reproducibilitea.org/jour-
nal-clubs/#Brasil). An interesting example to follow in 
the education front is the UK Reproducibility Network.
(30) This peer-led consortium has designated representa-
tives in over 40 British universities, who promote local 
activities like workshops and seminars and advocate for 
policies that foster open and reproducible practices. With 
collaborators in over 40 institutions in our own country, 
our project could serve as a scaffold to develop a similar 
structure in Brazil.

Final thoughts

The Brazilian Reproducibility Initiative is still mid-
way through its planned trajectory. Getting to this point 
was not simple, and the start of experiments is likely to 
bring a whole new set of challenges. For now, we have 
been using the unexpected halt brought by the COV-
ID-19 pandemic to gear up as best as we can for the next 
stages of the project.

While we are satisfied with the discussion that the 
Initiative has generated so far, we believe it has potential 
to achieve much more. This, however, will depend not 
only on its coordinating team, but also on the many col-
laborators and supporters who have taken on this mis-
sion with us. At the very least, we hope that, beyond a 
time-stamped assessment of Brazilian biomedical sci-
ence, the Initiative will leave a legacy of awareness of re-

https://www.youtube.com/channel/UCzBHLe21JbwYG7a8CcjVffA
https://www.youtube.com/channel/UCzBHLe21JbwYG7a8CcjVffA
https://peeriodicals.com/peeriodicals/brazilian-reproducibility-iniciative
https://peeriodicals.com/peeriodicals/brazilian-reproducibility-iniciative
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search credibility issues, as well as an example for other 
collaborative projects. In the best of scenarios, it can also 
become the seed of a larger effort to help promote open 
and reproducible science across the country.
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