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Nearly nothing was known about Zika virus 
before the American outbreak in 2016. 
Developing the research agenda for 

understanding Zika virus led us to re-evaluate 
what is possible when we study HIV/SIV.



Lesson 1: We can understand 
acute HIV/SIV infection better

• Acute infection is extremely challenging to study in 
people, since most people do not know when they are 
exposed or infected

• Macaque models excel at studying acute simian 
immunodeficiency virus (SIV) infections

• Infect animals at specific times with exact doses of 
sequence-defined viruses via different routes

• Longitudinal studies with frequent sampling are 
simplified



Why do SIV studies only sample animals 
once or twice a week during acute 

infection?

source: Byrareddy et al. Science, 2016



In 20 years, it never occurred to me to ask if we 
could take more frequent samples to more 

accurately profile viral dynamics in acute SIV 
infection



Zika virus is only detected in 
the blood for ~ 1 week

source: Fontaine et al. Clinical Infectious Diseases, 2018



To study Zika virus in monkeys we 
sampled every day for the first 10 days
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Figure 1. Study design. A. Zika virus, strain H/FP/2013 from the European virus archive was obtained 
(Genbank: KJ776791). Virus stocks were prepared by inoculation onto a confluent monolayer of C6/36 
mosquito cells. The resulting virus stock is termed Zika virus/H.sapiens-tc/FRA/2013/FrenchPolyne-
sia-01_v1c1. Nucleotide sites where at least 5% of sequences obtained from the challenge stock are 
different from the Genbank consensus are shown. B. Zika virus/H.sapiens-tc/FRA/2013/FrenchPolyne-
sia-01_v1c1 were administered subcutaneously to three Indian rhesus macaques whose identifiers are 
shown. A range of doses were tested; all three established productive infection. C. Zika virus/R.ma-
caque-tc/UGA/1947/MR766-3329 was administered to three additional Indian rhesus macaques at the 
indicated doses to compare peak plasma viremia with animals given Zika virus/H.sapiens-tc/-
FRA/2013/FrenchPolynesia-01_v1c1.
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Daily or near-daily sampling is logistically challenging 
but possible without compromising animal health



Guidance 
issued 

for FY2017 
funding



We realized that no studies had compared 
acute SIV plasma viral load dynamics between 
male macaques infected intrarectally, female 
macaques infected intrarectally, and female 

macaques infected intravaginally



Evaluation of challenge route and sex 
impacts on acute SIV plasma viral loads

Days post-SIVmac239 infection
0 3 6 9 12 15 18 21 24 27 30

Four females challenged intrarectally 

Four males challenged intrarectally 

Four females challenged intravaginally 



All three groups showed similar 
acute phase SIV viral load dynamics
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Peak SIV viral load did not differ 
significantly between groups
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Number of days to peak viremia did 
not differ significantly between groups
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Total viremia (area under the curve) did 
not differ significantly between groups
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Lesson #1 summary
• The basic biology of HIV/SIV replication during acute infection 

does not appear to be strongly impacted by sex or infection 
route when high dose of virus is used

• For studies where acute phase SIV viral dynamics (peak viral 
load, time to peak viral load, total viremia) are primary 
readouts, sex and route of SIV infection are unlikely to 
significantly impact results

• Do not necessarily need separately powered male and female 
groups for vaccine and cure studies where these are primary 
endpoints (though interventions might behave differently in 
males and females; intrarectal challenge of equal numbers of 
males and females may be sufficient for many studies)



Which of the following best describes how and when data collected in your 
studies are typically made available to others?

A. In or near real-time, as soon as the data is available

B. At conferences and meetings, months before submission to peer-reviewed journals

C. At the time of submission to peer-reviewed journals, via pre-print archives such as 
Biorxiv

D. Results and data are available upon publication of peer-reviewed manuscripts that 
are freely available 

E. I publish results in peer-reviewed journals but do not typically consider whether the 
journal can be accessed freely by others because most papers are eventually made 
publicly available via Pubmed Central after an embargo period.

F. I work for an organization that rarely publishes or divulges research results

Live poll #1 - for scientists 
and clinicians



Live poll #2 - for everyone 
else

Which of the following best describes how and when you would like data from 
HIV studies to be made available?

A. In or near real-time, as soon as the data is available

B. At conferences and meetings, months before submission to peer-reviewed journals

C. At the time of submission to peer-reviewed journals, via pre-print archives such as 
Biorxiv

D. Results and data are available upon publication of peer-reviewed manuscripts that 
are freely available 

E. In peer-reviewed journals, whether or not they are freely available. Most results are 
eventually released from embargo by Pubmed Central and made available for free.

F. I do not particularly care how and when research results are made available



Zika virus spread explosively 
in the Americas in early 2016

August 25, 2017 Pan American Health Organization



• Journals commit to making Zika virus research free to access

• Funders will require researchers to share data with the 
community

• https://blogs.plos.org/plos/2016/02/statement-on-data-sharing-
in-public-health-emergencies/

Academy of Medical Sciences, UK 
Bill and Melinda Gates Foundation 
Biotechnology and Biological Sciences Research Council (BBSRC) 
The British Medical Journal (BMJ) 
Bulletin of the World Health Organization 
Canadian Institutes of Health Research 
The Centers for Disease Control and Prevention 
Chinese Academy of Sciences 
Chinese Centre for Disease Control and Prevention 
The Department of Biotechnology, Government of India 
The Department for International Development (DFID) 
Netherlands Organisation for Health Research and Development
Deutsche Forschungsgemeinschaft (DFG) 
eLife 
The Economic and Social Research Council (ESRC) 
F1000 
Fondation Mérieux 

Fundação Oswaldo Cruz (Fiocruz) 
The Institut Pasteur 
Japan Agency for Medical Research and Development (AMED) 
The JAMA Network 
The Lancet 
Médecins Sans Frontières/Doctors Without Borders (MSF) 
National Academy of Medicine 
National Institutes of Health, USA 
National Science Foundation, USA 
The New England Journal of Medicine (NEJM) 
PLOS 
Science Journals 
South African Medical Research Council 
Springer Nature 
UK Medical Research Council 
Wellcome Trust 
ZonMw - The

Lesson 2: Norms around data sharing in 
emerging disease outbreaks are 

changing
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Study publication timeline

start study
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publish paper

Is delaying the distribution of research results for 
months appropriate during a public health emergency?
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finish collecting study data
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Study publication timeline

start study

finish collecting study data

write manuscript and submit to journal 
publish in “preprint servers”

respond to comments

publish paper

We took Zika virus data sharing one step further

15 Feb 15 March 31 March 15 May 28 June







http://zika.labkey.com
• Enables stakeholders, scientists, and community to 

engage in experiments – leads to better, faster 
research

http://zika.labkey.com




Challenges to open data 
sharing

• Effort required can be considerable, especially for 
studies that have complex, interconnected data sets

• Vulnerable to initial interpretations being propagated 
even though newer data can lead to revised 
interpretations - may not be appropriate for clinical trials

• Reluctance of some collaborators (especially industry 
partners) to share information that could compromise 
intellectual property claims

• Open data sharing is not orthodox; conventional metrics 
are still used to rate and evaluate scientific careers



I respectfully submit that these challenges are 
more than counterbalanced by the good that 

can come from sharing information freely 
during a public health emergency



Scott Grosse, CDC Research Economist, personal communication August 14. 2018

The lifetime cost of care for each baby affected with ZIKV-
associated microcephaly is estimated at $3.8m USD

As of July 17, 2018, 283 infants have been born in the US 
and US territories with ZIKV-associated birth defects 

In the United States alone, children affected by ZIKV during 
pregnancy will likely cost the health care system ~1b USD



https://www.hiv.gov/hiv-basics/overview/data-and-trends/global-statistics; https://www.thelancet.com/journals/lancet/article/
PIIS0140-6736(18)30698-6/fulltext

An estimated 5,000 people are newly infected with HIV each 
day

Approximately 37,000,000 are living with HIV/AIDS 

Between 2000-2015, approximately $560b USD was spent 
on HIV/AIDS worldwide

https://www.hiv.gov/hiv-basics/overview/data-and-trends/global-statistics
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)30698-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)30698-6/fulltext


What can HIV/AIDS scientists learn 
from Zika virus data sharing?

• Dip your toes in the water - try making your data slightly more 
available and see if anything bad happens

• If you typically present mainly published results at meetings 
like this, present unpublished studies in progress

• Submit your manuscripts to pre-print servers like biorxiv 
(https://www.biorxiv.org) at the same time as submissions to 
peer reviewed journals

• In 2018, 106 papers with ‘HIV’ in title in biorxiv versus 6,739 
in NCBI PubMed (1.6%)

• Make “negative” data available to others

As of 5 September 2018

https://www.biorxiv.org


You already share data every 
day - it’s not hard!



What can other HIV/AIDS stakeholders 
do to encourage data sharing?

• Talk to scientists and clinicians when you consent and 
participate in studies - studies cannot be done without 
you and you have agency in how studies are done

• Change comes from funding agencies - encourage them 
to take steps to democratize data access



https://go.wisc.edu/6h5m6x


