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Executive summary

Timely access to data during infectious disease outbreaks by those involved in research preparedness
and response provides essential input for public health response and for outbreak-related research. This
may be clinical, epidemiological and laboratory data, including pathogen genomic sequence data. An
additional aspect is the sharing and (international) shipping of samples in situations where local
capacities for research are lacking or require more time to develop than is desirable during outbreaks. A
multitude of interrelated barriers delay or obstruct timely sharing of data, frustrating efficient public
health responses and ultimately the potential use of such resources in innovations. These barriers,
typically summarized under the term PEARL (Political, Ethical, Administrative, Regulatory and Logistical),
are complex in nature and difficult to circumvent, especially during outbreaks when multiple countries
and sectors are involved. This is often the case when dealing with (re-) emerging zoonotic disease
outbreaks, since transmission routes are complex, cross-sectorial collaboration is essential, and
economic and social issues are usually involved. Barriers and enablers for data sharing may vary
depending on priorities and perspectives from stakeholders. While some countries or institutes may
perceive data sharing as a way to help others in diagnosing and responding to a biological threat, others
who are in lack of the specific capacity might and sometimes do consider it as a form of exploitation or
even ‘biopiracy’. Under a One Health approach, a wide variety of stakeholders, with competing
interests, different priorities, and ownership issues are manifold and need to be understood, to promote
accessible and timely sharing of data as a key component of outbreak preparedness for (re-)emerging
disease outbreaks.

Therefore, historical analyses of data sharing practices during past epidemic outbreaks that involved a
wide variety of stakeholders were commissioned by the Wellcome Trust and The Department for
International Development (DFID) of the UK. Collectively, these aim to provide an overview of critical
lessons learned from past experiences and to support the development of sustainable data sharing
practices for future research and infectious disease outbreak preparedness. This case study focused on
outbreaks of MERS Coronavirus (MERS-CoV), as a new emerging zoonotic pathogen without a licensed
intervention, to provide an in-depth understanding of barriers and enablers to data sharing to such
zoonotic emerging infectious disease (EID) outbreaks.

Background on the Middle East Respiratory Syndrome (MERS) epidemic: a public health emergency of
international concern?

The MERS epidemic started in 2012, caused by a newly emerging coronavirus, MERS-CoV. To date, 2,266
confirmed cases from 27 countries and 804 MERS-CoV associated deaths have occurred, according to
the WHO. Although the disease has a zoonotic origin, large health care facility related outbreaks (e.g.
hospital outbreaks) occurred in Saudi Arabia, the United Arab Emirates and the Republic of Korea.
Camels were identified as an (asymptomatic) reservoir for MERS-CoV and as a potential source of
human infections. How this transmission occurs, however, is not fully understood. As shown by the
occurrence of 45 new cases of MERS in the past six months, including 14 deaths, MERS-CoV constitutes
a constant public health threat. This threat is especially prominent in the Arabian Peninsula, where new
introductions of the virus into the human population continuously take place and could potentially lead
to further spread.

To address this threat, the timely and effective sharing of clinical, epidemiological and laboratory data,
including pathogen genomic sequences is considered essential. The overall goal of the current study
therefore is to improve global preparedness to infectious diseases outbreaks of public health concern by
providing an in-depth understanding of barriers and enablers to sharing of clinical, epidemiological and
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laboratory data, including pathogen genomic sequences, during the MERS-CoV epidemic, and by
studying how data shaped research and public health responses to this outbreak.

Scope

The current study focused on the sharing of clinical, epidemiological, and laboratory data as part of the
clinical and laboratory research preparedness and response to infectious disease outbreaks. In terms of
MERS-CoV outbreaks, this case study focused on primary transmissions at the animal — human
interface in Qatar, while also reflecting on the perspective from stakeholders from the wider region of
the Arabian Peninsula. Hospital acquired infections were outside the scope of this case study. This case
study considered different levels of data sharing representing the flow of data between stakeholders at
different levels:

i) National, where data is shared among stakeholders within Qatar and is used to monitor
population health, target response, and resource allocation,

ii) Regional, where data is shared among countries in the same region, or a group of countries
with a collaborating institute or organization,

iii) International, where data is shared among countries and organizations outside the region,
including research centers, and

iv) Global, where data is shared among international agencies, and inter-agency levels, and is

used to estimate the global burden of disease and to contain emerging global health threats.
Methodology

The methodology used is in line with previous research on the topic of data sharing (Ribeiro et al., 2018).
A comprehensive desk study was performed using 144 sources of white and grey literature, meeting-
and press reports. This was used to reconstruct a detailed timeline of the MERS-CoV epidemic and the
outbreak response including the flow of data as described in literature. Key stakeholders relevant to the
response were identified from this map and 70 stakeholders were invited to participate. In total, 42
stakeholders participated in data collection (response rate 60%) including governmental
representatives, public health experts, epidemiologists, clinicians, veterinarians, virologists, and social
scientists. These stakeholders originated from public health or animal health institutes, academic
research institutes, or supranational organizations. Combined, these stakeholders provided expertise
relevant for all levels of data sharing (global, international, regional and national). From these
participants, 27 key stakeholders were interviewed face-to-face or by phone. The semi-structured
interviews followed a standardized interview guide. Additionally, 15 key stakeholders participated in a
stakeholder workshop, divided into three groups for expert group discussions. The group discussions
were performed according to a standardized format (1.5 hours in duration). From these interviews and
workshops, a team of researchers inductively derived barriers and enablers to data sharing via thematic
analysis. A root-cause analysis was performed to identify causal relations between barriers. Preliminary
results were discussed with members of the study team, revised and used as input for this summary
report.

Barriers and enablers to data sharing

The current research identified a list of 8 distinct barriers that were highly interconnected. Additionally,
18 distinct but interrelated enablers were identified. These barriers and enables were grouped into four
categories:
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i) Inclusive collaborations for global health, reflecting on collaborations between stakeholders
across sectors, across different levels of data sharing and in a One Health approach

ii) Legal framework and authorization process, reflecting on regulations, guidelines and policies
in relation to data sharing as well as the authority of stakeholders to decide on data sharing

iii) Ownership rights and interests of stakeholders in the assignment of ownership rights over
data, as well as governance over its use

iv) Practical aspects of data collection, production and release, related to technical capability
and capacity to generate and share data

While some topics were indisputable enablers to data sharing, others were identified as enablers in
some circumstances, but also potential barriers when used or interpreted differently; such enablers
were designated as situational enablers. Notable is the interconnection of these barriers at the different
levels of interaction that were mentioned, indicating that the delay of data flow at one level affects the
flow of data at or to another level. For example, the delays in notification channels and case definitions
for animals at the global level affected the quality and completeness of data shared from a national level
to the international and the global level.

Lessons learned and recommendations

Six main lessons were drawn from the stakeholders’ experiences, and enablers and barriers. First, the
importance of building and maintaining trust between sharing parties, based on a respectful
collaboration, whether or not formalized through agreements governing data sharing. Second, the
importance of bilateral data sharing and reciprocity of data sharing for sharing parties. The reciprocity of
data sharing should be reflected in, amongst others, the assignment of ownership rights over data, in
fair recognition of contribution to publications coming out of the data, and in capacity building. Third,
the importance of inclusive inter-sectoral and One Health collaboration, based on a pre-organized
stakeholder engagement with pre-defined roles and responsibilities of the stakeholders involved.
Fourth, the need for the creation of a One Health preparedness and response system that fits all
zoonotic EIDs with appropriate supportive technical infrastructure as well as pre-defined access rights
and responsibilities of stakeholders. Fifth, the importance of having trusted international collaborating
partners as external advisor and reference centers. Such international support for outbreak response is
not only essential for low-capacity countries but all countries, which do not always have the expertise
and experience for dealing with unknown or unexpected EIDs. Finally, barriers are highly interconnected
in a multi-layered system of sharing, and therefore complex to solve. Therefore, addressing these
barriers requires solutions that take into account the complexity and multitude of root causes that cause
these barriers as well as how these barriers are reflecting upon each other on global, international and
national levels of data sharing.

These main lessons learned provided the basis for the recommendations, which were categorized in
recommendations to i) improve capacity and training, ii) create pre-established infrastructure and
systems for data sharing, and iii) capitalize and build forward on pre-established collaborations based on
trust and fairness of sharing.

Conclusion

The swift and transparent sharing of (confidential) data is a crucial pillar of outbreak response. This in-
depth study of barriers and enablers to data sharing during the emergence of MERS-CoV provided
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important insights that can be used to strengthen preparedness to zoonotic diseases, including the
“Disease X” scenario listed a key priority by the WHO.
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Introduction

Timely access to data during infectious disease outbreaks by those involved in research preparedness
and response provides essential input for public health response and for outbreak-related research. This
may be clinical, epidemiological and laboratory data, including pathogen genomic sequence data. An
additional aspect is the sharing and (international) shipping of samples in situations where local
capacities for research are lacking or require more time to develop than is desirable during outbreaks. A
multitude of interrelated barriers delay or obstruct timely sharing of data, frustrating efficient public
health responses and ultimately the potential use of such resources in innovations. These barriers,
typically summarized under the term PEARL (Political, Ethical, Administrative, Regulatory and Logistical),
are complex in nature and difficult to circumvent, especially during outbreaks when multiple countries
and sectors are involved. This is often the case when dealing with (re-) emerging zoonotic disease
outbreaks, since transmission routes are complex, cross-sectorial collaboration is essential, and
economic and social issues are usually involved. Barriers and enablers for data sharing may vary
depending on priorities and perspectives from stakeholders. While some countries or institutes may
perceive data sharing as a way to help others in diagnosing and responding to a biological threat, others
who are in lack of the specific capacity might and sometimes do consider it as a form of exploitation or
even ‘biopiracy’. Under a One Health approach, a wide variety of stakeholders, with competing
interests, different priorities, and ownership issues are manifold and need to be understood, to promote
accessible and timely sharing of data as a key component of outbreak preparedness for (re-)emerging
disease outbreaks.

Therefore, historical analyses of data sharing practices during past epidemic outbreaks that involved a
wide variety of stakeholders were commissioned by the Wellcome Trust and The Department for
International Development (DFID) of the UK. Collectively, these aim to provide an overview of critical
lessons learned from past experiences and to support the development of sustainable data sharing
practices for future research and infectious disease outbreak preparedness. This case study focused on
outbreaks of MERS Coronavirus (MERS-CoV), as a new emerging zoonotic pathogen without a licensed
intervention, to provide an in-depth understanding of barriers and enablers to data sharing to such
zoonotic emerging infectious disease (EID) outbreaks.

Background on the MERS epidemic: a public health emergency of international concern?

The MERS epidemic started in 2012, caused by a newly emerging coronavirus, MERS-CoV." To date,
2,266 confirmed cases from 27 countries and 804 MERS-CoV associated deaths have occurred.’
Although the disease has a zoonotic origin, large outbreaks occurred in Saudi Arabia, the United Arab
Emirates and the Republic of Korea, associated to health care facilities (e.g. hospital outbreaks). Camels
were identified as an (asymptomatic) reservoir for MERS-CoV and as potential source of human
infections.® However, how this transmission occurs is not fully understood. MERS-CoV constitutes a
constant public health threat, especially in the Arabian Peninsula, where new introductions of the virus

! Zaki AM, van Boheemen S, Besteboer TM, Osterhaus ADME, Fouchier RAM. Isolation of a Novel Coronavirus from
a man with pneumonia in Saudi Arabia. New England Journal of Medicine, 367(19), 1814-1820.

2 WHO Update on MERS-CoV situation, 27 November 2018. https://www.who.int/emergencies/mers-cov/en/
Accessed 30 November 2018.

® Reusken CB, Haagmans BL, Muller MA, et al. Middle East respiratory syndrome coronavirus neutralizing serum
antibodies in dromedary camels: a comparative serological study. Lancet Infect Dis 2013 Aug 8
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into the human population continuously take place and could potentially lead to further spread. For
example, in the past six months 45 cases of MERS have been reported, including 14 deaths.

The overall goal of the study is to improve global preparedness to respond to infectious diseases
outbreaks of public health concern by providing an in-depth understanding of barriers and enablers to
sharing of clinical, epidemiological and laboratory data, including pathogen genomic sequences, during
the MERS-CoV epidemic, and by studying how data shaped research and public health responses to this
outbreak.

Scope

The study focused on the sharing of clinical, epidemiological, and laboratory data as part of the clinical
and laboratory research preparedness and response to infectious disease outbreaks. This scope
encompasses outbreak research involving:
e Epidemiological investigation and surveillance: tracking of cases and contacts, outbreak
investigation, including identification of sources and transmission modes;
e C(linical research: research involving a substantial amount of work related to the observation of,
data collection from, or diagnostic or therapeutic intervention on multiple or individual patients;
e Laboratory research: research involving all activities concerning laboratory outbreak response
and research, including the sharing of microbial genetic resources, i.e. strains and genetic
sequence data from pathogens and related metadata, samples, assays, protocols, and
experiences.

In terms of MERS-CoV outbreaks, this case study focused on primary transmissions at the animal -
human interface in Qatar, while also reflecting on the perspective from stakeholders from the wider
region of the Arabian Peninsula. Thereby hospital acquired infections were outside the scope of this
case study. This case study considered different levels of data sharing representing the flow of data
between stakeholders at different levels, based on previous research describing different levels of data
sharing generating corresponding different benefits*:

i) National, where data is shared among stakeholders within Qatar and is used to monitor
population health, target response, and resource allocation,

ii) Regional, where data is shared among countries in the same region, or a group of countries
with a collaborating institute or organization,

iii) International, where data is shared among countries and organizations outside the region,
including research centers, and

iv) Global, where data is shared among international agencies, and inter-agency levels, and is

used to estimate the global burden of disease and to contain emerging global health threats.

*Van Panhuis W, Proma P, Emerson C, Grefenstette J, Wilder R, Herbst A, Heymann D, Burke D. A systematic
review of barriers to data sharing in public health. BMC public health 2014, 14(1), 1144
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Methodology

The methodology used is in line with previous research on the topic of data sharing >. A comprehensive
desk study was performed using 144 sources of white and grey literature, meeting- and press reports
(See Annex 1). This was used to reconstruct a detailed timeline of the MERS-CoV epidemic and on the
outbreak response including the flow of data as described in literature (See Annex lll). Although the
scope of this study is MERS CoV outbreaks at the animal—human interface in Qatar, a broader
consideration of events related to outbreaks in an international context was considered for a complete
overview and understanding of relevant events and their co-relations, from the diseases emergence
(patient “zero”) until our current time. This activity resulted in a provisional overview of the actual
course of events/facts and stakeholders involved, which was additionally used to make an individualized
summary of contributions in preparation of the interviews, still with gaps and uncertainties that were
filled in and checked during the interviews. Key stakeholders relevant to the response were identified
from this map and 70 stakeholders were invited to participate through various approaches including the
personal networks, emails or phone calls as appropriate to their culture and context. The invitation
included information about the study design, aims, expected time investment and other practical
arrangements (e.g. confidentiality and informed consent).

The following inclusion criteria were applied:

e Work of stakeholder is/was related to MERS-CoV public health response or related research
during the outbreaks

e Stakeholder has/had authority to make (a) decision(s) on data sharing or a key role in or key
influence on data sharing within their level of data sharing (national, regional, international,
global)

e Stakeholder is/was collaborating and sharing data with stakeholders from Qatar

e Stakeholder is/was involved in laboratory or public health research that directly or indirectly
shaped the public health response in Qatar

o Stakeholder was involved in crucial phases of the timeline for public health response and
outbreak related research

In addition, the following stakeholder exclusion criteria were applied:
e Stakeholder does not agree to participate
e Stakeholder is unavailable during time frame of data collection of this case study
e Stakeholder feels he/she has not much to say or has insufficient knowledge about the topic of
the case study and/or refers to others for answering to case study interview questions
e Stakeholder is part of the case study team

In total, 42 stakeholders participated (response rate 60%) including governmental representatives,
public health experts, epidemiologists, clinicians, veterinarians, virologists, and social scientists from:
public health or animal health institutes, academic research institutes, or supranational organizations
(See Figure 1). Combined, these stakeholders provided expertise relevant for all levels of data sharing
(global, international, regional and national). However, the underrepresentation of stakeholders from
the regional level of data sharing should be noted as a limitation, due to a lack of response and
unavailability to participate within the timeframe of our case study. From the participants, 27 key

> Ribeiro C, van Roode M, Haringhuizen G, Koopmans M, Claassen E, van de Burgwal L. How ownership right over
microorganisms affect infectious disease control and innovation: A root-cause analysis of barriers to data sharing
as experienced by key stakeholders. PLoS One 2018; 13(5)
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stakeholders were interviewed face-to-face or by phone. The semi-structured interviews lasted at
minimum 36 minutes and at maximum 78 minutes, and followed a standardized interview guide (See
Annex 1l). The questions were designed to address six overarching topics: the stakeholder's role and
contribution on the MERS-CoV research and response; the stakeholder's knowledge and/or perceptions
on the data sharing practices that took place; how these data was applied in the public health research
and response; the stakeholder's knowledge and/or perceptions on enablers and barriers to data sharing;
and finally possible lessons learned and recommendations for future outbreaks. The informed consent
procedure included permission to record the interviews and to use the anonymized data in further
publications. The interviews were recorded, transcribed, and coded to ensure anonymity of the
stakeholders. Additionally, 15 key stakeholders participated in a stakeholder workshop, divided into
three groups for expert groups discussions. The group discussions were performed according to a
standardized format (1.5 hours in duration), and aimed to gather feedback from national stakeholders
on the interim case study results. The stakeholders discussed the results in light of the (anonymized)
overall viewpoints and experiences of other stakeholders, thereby aiming to converge towards a
common understanding of enablers and barriers and decisions on actions to improve data sharing.

Invited 70 Participated 42 Individual interviews
Response rate  60%
Total 27
Sector
- Supr_anational organization o 8 - Global 7
- Public hc_ealth/ anlma_l he_alth institute 24 - International 9
- Academic research institute 10 ) Regional >
- National 9
Level
- Global 6
- International 10 Expert group discussions
- Regional 2
- National 24 Total/National 15
Domain - PublicHealth 4
- Human health 32 - Animal Health 5
- Animal health 8 - Academia 2
- Food safety 2 - Laboratory 4

Figure 1 Stakeholders response rate was 60%. Stakeholders represented different sectors, levels of data sharing,
and domains reflecting their main area of expertise (left table). Right table shows representation of stakeholders
who were individually interviewed (top) or participated in the expert group discussions (bottom).

The data collected from the variety of data sources (literature review, workshop and interviews) were
thematically analyzed. To this end, a code book was developed that allowed us to quickly retrieve and
compare information across data sources on key aspects. The code book was developed iteratively,
allowing for the emergence of new themes as the analysis progresses, but initially the code book was
developed around key aspects of data sharing as described in literature (timeliness, quality,
authorization, equity, etc.). For the data analysis, five predetermined steps were followed:
familiarization, identifying the thematic framework, data indexing, data charting, data mapping, and
data interpretation.® The reconstruction of interpretative frames technique was used to get acquainted
with the stakeholders’ perceptions and interests on data sharing during the MERS-CoV outbreak, and

® Ritchie J, Spencer L. Qualitative data analysis for applied policy research. The qualitative researcher's companion.
2002; 573, 303-329



Erasmus MC

Universitain Medisch Centrum Rotterdam

\
i

and the Environment
Ministry of Health, Welfare and Sport

AMSTERDAM wm 'lJ !(Ha

enablers and barriers.” A root cause analysis was performed to identify causal relations between
barriers (Ribeiro et al., 2018). Finally, all findings were brought together to appropriately contextualize
them. A cross-cutting analysis devoted specifically to integration and interpretation of our observations
was performed, and included a gap-overlap analysis to highlight where the findings reinforce and/or
contradict each other. Based on a secondary analysis of the study data, reasons for any discrepancies
were analyzed and synthesized. This enabled us to highlight critical lessons learned from past
experiences and to support the development of recommendations for sustainable data sharing practices
during future research and responses to (re-)emerging disease outbreaks. To this end, iterative
discussions were held with the researchers who principally collected and analyzed the data, followed by
discussion of the preliminary results in a video conference with members of the study team. Final results
were revised and used as input for this summary report.

This case study has received ethical approval from Erasmus MC Medical Ethical Committee
(approval reference number MEC-2018-1365).

7 Grin J and van de Graaf H. Technology assessment as learning. Science, Technology and Human Values 1996,
20(1), 72-99
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Data sharing practices during the MERS-CoV epidemic

Before a comprehensive description of barriers and enablers to data sharing that were experienced by
the study participants was provided, data sharing practices were revealed that were used by the study
participants to share data during the MERS-CoV epidemic to understand the definition of key data in the
context of the epidemic according to the study participants and to what extent data sharing occurred
during the epidemic.

Types of data

The types of data study participants mentioned to have shared that they felt were crucial for the
outbreak/public health response or for outbreak related research are listed below. These types of data
were categorized into three categories based on different considerations for data sharing in public
health emergences in each of the categories, using the WHO policy statement on data sharing in the
context of public health emergencies as guidance document.®

1. Data related to and/or necessary for outbreak surveillance, epidemiology and emergency public
health response
e Epidemiological investigation data - human:
0 Confirmed case notifications
Suspected case notifications
List of confirmed human cases per country
Epidemiological evidence of human-to-human transmission (contact tracing)
Suspected and/or confirmed sources (exposures) related to human cases
Risk factors for acquiring infection
O History of travel of cases
e Epidemiological investigation data - animal:
0 Confirmed notifications of infection (sero-positivity)
e Laboratory/ clinical diagnostic data:
0 Case definitions of infections, i.e. diagnostic analyses of samples
0 Diagnostics kits, assays and related materials (e.g. antibodies and reagents) for use
0 Serological data from surveys to assess the extent of the outbreak
e Information related to epidemiological investigation and surveillance as part of the public
health response:
0 WHO guidelines for surveillance, case definition and laboratory testing, case
investigation, and infection control
Reports on IHR notifications
OIE guidelines for case definition
Clinical guidelines for treatment of cases
Scientific/ evidence based protocols for sampling and diagnosis
(National) outbreak response plan/ strategies used, and level of preparedness
WHO guidelines on the laboratory safety
Global risk assessment and trends, and interpretation of shared sequences

0O o0oo0o0oo

O O0OO0OO0OO0O0Oo

# WHO Policy Statement on Data Sharing by the World Health Organization in the Context of Public Health
Emergencies, 13 April 201, available online via www.who.int
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2. Genetic sequences and biological samples
0 Pathogen genomic data (sequence data)
0 Pathogen genomic data (virus)
0 Samples from patients and/or suspected cases
0 Samples from animals (mainly camels)

3. Data related to/ necessary for outbreak related research
e (Clinical/ epidemiology research data - human:

0 Patient statistics (related metadata): sex, age, disease history and comorbidities,
demographics and place of residence at time of start symptoms (if not considered
confidential data), date of sampling, type of sample

0 Clinical observational data: description of the case, status of the case, date of onset,
date of hospitalization and lab testing, natural history of disease and clinical
presentation (clinical course of infection, including disease symptoms and disease
outcome)

e Epidemiology research data — animals:

0 Epidemiological observational data and statistics: age, place and country of origin,
location of sampling, date of sampling, type of sample, natural history of infection (if
any), husbandry practices, animal movement (trade and market information)

e Laboratory research data:

0 Novel diagnostics for both human and animal populations and related materials (e.g.
reagents) for use

0 Culture systems for the virus

O Guidelines on and cross-validation of diagnostics (already in use and in development)

0 Data on pathogen and transmission: source attribution (main animal reservoir and
source of zoonotic transmission to humans), dynamics of transmission events (e.g.
routes of exposure), geographic distribution, circulation of virus in human population
(sero-prevalence), circulation of virus in animal population (sero-prevalence), virus
isolation data, viral evolution and genotypic correlates of viral sequences

0 Data on pathogen-host interaction: viral tropism, receptor data

0 Relevant (small) animal model experiments

Data sharing mechanisms

The following commonly used mechanisms of data sharing were used by the study participants to share
data during the MERS-CoV epidemic. These included formal and informal mechanisms for data sharing.
The mechanisms were divided into open access sharing mechanisms and closed access sharing
mechanisms.

e Open access sharing mechanisms:
0 Open access databases (GenBank)
International scientific meetings (semi open access)
Scientific publications and supplementary material in journals
Countries and institutional websites
Public/online notifications, guidelines and reports (ProMed, WHO and OIE meeting
reports and online updates, e.g. Disease Outbreak News, DON)
Press conferences, press releases (media)
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e Closed access sharing mechanisms:
0 Countries internal public health databases and surveillance systems
0 Closed consortia:
= Research field investigation teams/ missions
=  European Commission funded consortia
0 Informal professional networks
0 WHO (technical) meetings
0 Confidential communication through calls, e-mails and face-to-face
=  WHO teleconferences
0 Notifications to WHO and OIE, through countries animal and public health authorities,
including IHR focal points
0 Notifications to ECDC through IWRS system
0 IHR Event Information Site (EIS, closed database for Members States’ IHR focal points)
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Barriers and enablers to data sharing

This case study identified a list of barriers and enablers, grouped into four categories: i) inclusive
collaborations for global health, reflecting on collaborations between stakeholders across sectors, across
different levels of data sharing and in a One Health approach, ii) legal framework and authorization
process, reflecting on regulations, guidelines and policies in relation to data sharing as well as the
authority of stakeholders to make decisions on data sharing, iii) ownership rights and interests of
stakeholders in the assignment of ownership rights over data and its use, as well as its governance, and
iv) practical aspects of data collection, production and release, related to technical capability and
capacity to generate and share data (Figure 2). Some of the observed categories were identified as
enablers in some circumstances, but also potential barriers when used or interpreted differently, and
designated as situational enablers. Each category is discussed in more detail in the sections below.
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7 research International {f response Support settiny \
/ In.fo'rma_l /’ scientific strategies capagily ~ \
7/ notification ’ meetings building \ \ \
I channels 4 ~ \ :
/ 4 \ N \ Rigor on
Clear ] ! A " \ | identification and
coordintation and 1 | 1 SITUATIONAL SITUATIONAL !} fﬁ:i‘:;:: s | | communication of
communication | \ENABLERS ENABLERS ! H health threats
chains 1 \ N 7 (MoUs and 1
T \ \ / MTAs) ] !
\ Formal \ 4. PRACTICAL — s / -
notification . ASPECTS Insuff1c1ent / / The tripartite
\ 3. OWNERSHIF - = — J quality and ’ WHO, OIE, FAO
channels Vs
\ . / RIGHTS AND completeness One Health
\ INTERESTS - collaboration
> 2. LEGAL =~ — Strictand/ or [ ’
> FRAMEWORK AND Publ_lcgtlon time-consuming - e
1. INCLUSIVE AUTHORIZATIOI:J priority agreements T1me'_
COLLABORATIONS ~ - consuming
FOR GLOBAL 3 Difficulties to ship - authorizations
HEALTH ~ and import samples Delays in -
~ . 7| notification Delayed
~ BARRIERS

BARRIERS

Difficulties in

engagement of
animal sector

collaborations |

Figure 2. Overview of barriers and enablers of data sharing grouped into 4 main categories (indicated as dashed
circles with numbered grey textboxes). Some enablers were context dependent to either facilitate or hamper data
sharing, shown in blue as situational enablers. Red topics represent barriers and green topics represent
indisputable enablers.

Barriers to data sharing

The study participants mentioned many barriers that either hampered or delayed data sharing during
the MERS epidemic. The root cause analysis defined 8 distinct barriers that were highly interconnected
as shown by the connection of causes and root causes for distinct barriers (Figures 3 - 6). The figures
were drafted based on the arguments provided from the stakeholder interviews and workshops. For
instance, some stakeholders mentioned that the deeply rooted cultural importance of camels (Figure 3,
right column) led to debate on the credibility of camels as a reservoir (argument column, top), but also
the need for confirmatory testing as camels were asymptomatic (argument column, second argument).
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Inclusive collaborations for global health (outer circle no. 1, Figure 2)

Two barriers were related to inclusive collaborations for global health for their causal analysis. These are
delayed engagement of the animal sector and the difficulties in multi-sectoral collaboration between
public health, animal health and research institutes (academia) and One Health collaboration. Root
causes related to cultural, social and economic importance of camels, different interests and priorities of
stakeholders as well as the observation that pre-established collaborations between stakeholders were
not of not sufficiently defined to deal with zoonotic EID outbreaks (Figure 3).

BARRIERS CAUSES ROOT CAUSES
Delay of authorities to ‘ ; ; . .
formally recognize camels as | ! Little cree‘:gfy;’;rcamEIs as ) Cultural, social and economic
reservoir | importance of camels (concerns
about trade, race industry and
Difference in perceived sense tourism)
Delayed engagement of the Difference in need for ‘ | . of urgency )
Y anirr?algsector confirmatory data in order to | |_(animals are asymptomatic) . . o
take action between animal | Concerns about the use of Different interests, priorities
and human health sectors | data and mandates of stakeholders
L involved and competitive
pressure
Pre-established collaboration
insufficient for zoonotic EID
outbreaks: no pre-defined roles,
responsibilities and protocols
Delayed engagement and | for data sharing

Difficulties in multi-sectoral
and One Health collaboration

Data was not accessible for See Gops In preparedness

all stakeholders (samples sent
abroad, and restricted access
systems)

buy-in ‘

See Insufficient local capacity

Figure 3 Causal analysis of the two barriers related to inclusive collaborations for global health. Left column
represent the two barriers, second column from the left the causes, third column key arguments from study
participants explaining relation of some causes to root causes, and right column the root causes, where lines
indicate the causal argumentation of the study participants.

Legal framework and authorization process (circle no. 2, Figure 2)

This barrier category is composed of three distinct barriers reflecting delays in notification of MERS-CoV
infections, time-consuming process to obtain authorization to share data, and difficulties to ship and
import samples (see figure 4). Some of the causes and root causes originated from other barrier types,
such as inclusive collaborations for global health and practical aspects of data collection, production and
release.

Ownership rights and interests (circle no. 3, Figure 2)

The last category of barriers relates to ownership rights and interests and constitutes of two barriers,
strict and/or time-consuming agreements that limit data sharing and the importance of priority in
scientific publication (see figure 5). Most of the root causes underlying these two barriers related to the
uncertainty and lack of control over the use of data once it is shared.

Practical aspects of data collection, production and release (Inner circle no. 4, Figure 2)

The barrier that related to practical aspects of data collection, production and release was the
insufficient quality and completeness of data (Figure 6). Most root causes related to gaps in the
preparedness for dealing with zoonotic EID outbreaks either at the human-animal interface, at a
technical level (e.g. laboratory capacity) or at a cultural level.
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Figure 4 Causal analysis of the three barriers related to legal framework and authorization process. Left column
represent the two barriers, second column from the left the causes, third column key arguments from study
participants explaining relation of some causes to root causes, and right column the root causes, where lines
indicate the causal argumentation of the study participants.
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Figure 6 Causal analysis of barrier related to practical aspects of data collection, production and use. Left column
represent the two barriers, second column from the left the causes, third column key arguments from study
participants explaining relation of some causes to root causes, and right column the root causes, where lines
indicate the causal argumentation of the study participants.
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Figure 5 Causal analysis of the two barriers related to ownership rights and interests. Left column represent the
two barriers, second column from the left the causes, third column key arguments from study participants
explaining relation of some causes to root causes, and right column the root causes, where lines indicate the
causal argumentation of the study participants.
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Impact of barriers at the different levels of data sharing

In a multi-layered system of data sharing, where flows of data sharing exists on global, international and
national level as well as between each of these levels, barriers that affect data sharing on one level also
had an impact on the sharing of data in other levels, thereby ultimately impeding the public health
response of stakeholders to the MERS epidemic (Figure 7). For example, the delays in establishing
appropriate notification channels and case definitions for MERS-CoV infection in animals at the global
level affected the engagement of the animal sector as well as the quality and completeness of data
shared from a national level to the international and the global level. Some barriers affect data sharing
within and between all levels of data sharing, such as insufficient quality and completeness of data,
whereas some barriers appear to more specifically affect data sharing, e.g. difficulties to ship and import
samples affected data sharing between national and international stakeholders as well as between
international stakeholders.
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Figure 7 Regrouping of the different barriers to reflect at which level of interactions they were mentioned shows

that barriers affecting data sharing on one level also had an impact on the sharing of data in other levels. Arrows
show that barriers hampering data sharing at one level affect the flow of data at other levels. One-sided arrows
indicate a unidirectional causal relation (cause-consequence), whereas two-sided arrows indicate a bilateral causal
relation.

Enablers to data sharing

The study participants mentioned many enablers that either motivated or facilitated data sharing during
the MERS epidemic. These enablers were organized into 18 distinct but interrelated enablers that were
classified in the four different groups indicated in the dashed circles in Figure 2. A key finding for the
identification of enablers to data sharing, was that while some topics were indisputable facilitators to
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data sharing, others were context dependent having the capacity either to facilitate or hamper data
sharing depending on the situational context in which they occurred or were implemented. The context-
depended enablers are highlighted, in this session, in each of the groups of enablers as situational
enablers. Figure 2 shows this spectrum of enablers and situational enablers in relation to barriers
classified in each of the four groups.

Inclusive collaborations for global health (Outer circle no. 1, Figure 2)

Pre-existing collaborations and sharing systems

The pre-existence of collaborations and systems supporting data sharing were mentioned as an essential
foundation that could be extended to further support data sharing during the MERS epidemic or other
outbreaks. In relation to international collaborations, stakeholders mentioned two key factors that play
a decisive role on their choice of who to collaborate with. The first factor is previous or pre-existing
collaborations, because stakeholders already knew each other and had a trustworthy relationship. The
second factor is the advice (and engagement during in-country missions) from supranational
organizations, on which parties worldwide have the expertise and good reputation for collaborations,
also based on the experience of the supranational organizations in previous collaborations with parties.

“The decision of who to collaborate with is usually a decision done in conjunction with our labs and the public
health department. The labs usually have several international collaborators, and the public health departments
also already have their collaborators, or they rely on WHO to indicate some collaborators... WHO help to identify
reference labs for us and they start the collaboration, and they recommend using a MTA to shipping samples
abroad.”

In relation to pre-existing systems for sharing, the One Health networks that were in place for pandemic
influenza and SARS were mentioned to be great facilitators for the implementation of One Health
collaborations for MERS since, besides the other pre-existing collaborations, there was experience and
even mechanisms in place for sharing data with each other.

“We had this collaboration already in place for the animal and human sectors, especially for bird flu, and in MERS
we build from this”

Reciprocity and bilateral sharing

The feedback on the data shared, on the form of information, analysis and capacity building, were
mentioned as important motivators for stakeholders to share the data. Examples of such feedback were
the provision of protocols and guidelines from supranational organizations and support on research and
response from international institutes, especially through the provision of diagnostic tests and training
on how to use such tests. The reciprocity of data sharing and bilateral sharing was facilitated by the
establishment of Memoranda of Understanding and Material Transfer Agreements.

“And we did not have the tools to test and that was a dilemma for us, we do not know what we are dealing with.
We had to send samples abroad for communicating to our public health department what we could do to have
these tests, were the tests commercialized? Were them suitable for us? That was a period of uncertainty. But
fortunately, things moved quickly and we started to have the tests from an international research institute, they
came here they trained our colleagues. And we also had collaborations with another institute for the human and
animal health lab.”

Approval from national authorities for data sharing

The endorsement of national authorities for (One Health) collaborations and data sharing helped the
engagement and collaboration of the diverse national stakeholders. This is closely related to the
transparency and willingness to share data from national authorities (further elaborated below under
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ownership rights and interests), as well as integrated response systems with endorsement of national
authorities.

“But regarding data sharing, if the seniors are committed, they are supportive on sharing and getting the
appropriate control measures in place, it really helps a lot. And with good resources we can have good measures.”

Closed face-to-face meetings, calls and mails

Meetings like the WHO’s emergency committee and closed communications, including informal ones,
which allowed direct and open conversations were mentioned as facilitators to data sharing, because in
these close meetings stakeholders committed to confidentiality.

“There were very difficult discussions during those closed calls and the reports, or internal notes, those are
confidential meetings and there is a reason for that. ...... countries were directly called out on not sharing info and
on secrecy, working with specific academic groups and keeping it in a confidential manner.....”

Clear coordination and communication chains (Situational enabler)

At the national level it was mentioned that good coordination for data sharing with clear communication
chains helped the sharing of data and increased the confidence of stakeholders when sharing.
Nevertheless, when such channels are built upon strict hierarchical processes of approvals, limiting the
flexibility and empowerment from the different stakeholders on the decision of collaborating and
sharing data, this creates delays that are detrimental to timely sharing.

“I am more comfortable to share the data with the animal health sector under the umbrella of the Ministry of
Public Health. | do not want to breach any confidentiality or approval chain.”

“Not all the information can be shared unless you have an approval from sometimes the highest level and
sometimes from our managers. Overall it is not a problem, only we need to have an approval, we cannot share it
unless we have an approval”

Pressures for data sharing (Situational enabler)

Rumors coming from the media, as well as criticism from the international community, and strong-
worded advice from supranational organizations were referred to as outside pressures motivating data
sharing that led gradually to an improvement in transparency and sharing from affected countries. Still,
at an early stage in the MERS epidemic, the criticism to Saudi Arabia for not sharing epidemic-related
data was not perceived as motivational, but the opposite, some stakeholders felt they needed to take a
defensive position to protect their interests.

“The main pressure to data sharing was coming from WHO headquarters and regional offices.......

The tripartite WHO, OIE, FAO One Health collaboration (Situational enabler)

The One Health collaboration between supranational organizations at the top level was mentioned to
motivate and create a platform to support One Health collaborations at the national levels. Examples of
activities supporting this top-down One Health approach was the promotion of training, conferences,
and even integrated fund raising for joined research and response strategies. Even though this was
experienced as enabler, it has to be mentioned that this also was experienced by stakeholders as being
“late”. Thus, the lack of efficient collaboration and coordination between the tripartite at first, created
barriers (late engagement of the animal health sector and difficulties in multi-sectoral collaboration) for
other stakeholders to engage at an earlier stage in integrated data collection and sharing.

“I think later on, so having then meetings with the WHO, OIE and FAO that also took quite some time. ... but in the
One health setting they could have pushed it differently”
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Rigor on the identification and communication of health threats (Situational enabler)

This enabler relates to the need of having rigor on declaring and communicating health threats and
implementing response strategies, following the principles of risk communication. The main point is to
avoid jumping to conclusions and generating false panic and blame. However, such rigor needs to be
balanced with the need to take public health action as well as the need to alert the population on
possible risks. Stakeholders have different positions on how to balance this rigor dependent on their
different interests as highlighted in the previous section on Barriers to data sharing. Therefore, if this
rigor delays and/or hamper risk communication, it can also be seen as a barrier.

“We felt pretty confident in saying that is a zoonosis and the most likely animal it is coming from are camels. Other
sectors had pretty strong opposition to that, they had scientific arguments to say why the data was inconclusive...
So, we had to tune down the language, basically not being quite specific in our statements and expressing our
thoughts.”

Legal framework and authorization process (circle no. 2, Figure 2)

Informal/confidential notification channels under the IHR (Situational enabler)

Many stakeholders mentioned that formal notification is performed only for confirmed cases and/or
after approval from national authorities, when different interests and priorities of stakeholders (often
referred to as economic arguments) also play a role in the decision to notify, which may lead to delays.
Many stakeholders indicated that informal contact can be a way of sharing the suspicion of
outbreaks/cases and getting support from the international community, without triggering formal
notification, but also that this option may not have been known and/or used as often.

“I think the IHR 2005 have really helped in terms of managing the expectation of countries: what we expect from
the countries and what the countries expect from us. The IHR does not only specify variables and that part of the
discussion, recently mentioning the public share of data from WHO, but also other mechanisms for sharing sensitive
information that WHO would never make public.”

“We can tell them we have a case and ask what should we do. So they will guide in terms of do these checks and
after you do these checks ..... you are ready to send formal report. ...And of course WHO is accepting it but they
cannot push countries to give us more information sometimes. Sometimes it was not helping them, but they cannot
push, they do not have the power for that.”

In addition, informal sharing through publicly accessible websites (specifically mentioned was the
website of the Ministry of Health from Saudi Arabia) were referred as very important source of data
during the MERS epidemic. Stakeholders described the sharing of information that was made publicly
available thereby even before the release of formal updates in the WHO websites.

“In countries like Saudi Arabia the cases were reported immediately on their website.”

Formal notification channels for human and animal health (Situational enabler)

Although points for improvement for such notification channels were also indicated (lack of clarity and
enforcement, late notification channels for the animal sector), such formal notification mechanisms
were mentioned to have brought great improvement to the global sharing of outbreak-related data,
especially when compared to the time before their implementation.

“As we mentioned the international mechanisms in place through IHR allow sharing of information, either
bilaterally or more widely, it is extremely useful. | remember the period it was not there, it was extremely difficult.”

“To a large extent | think the IHR are reasonably clear and are reasonably well accepted by all or most countries in
terms of what ought to be done. There are interpretational issues .... | think the IHR are a framework in which
countries have agreed but again it is not something that has enforcement on it, so countries can also choose to
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ignore it. They can follow parts of it and then ignore other parts of it and because there really are no penalties to it.
In concept it is not voluntary, it is an agreement, but in reality it is.”

Ownership rights and interests (circle no. 3, Figure 2)

Respectful collaborative research

Building on the aforementioned principles of reciprocity and capacity building, the engagement of local
scientists in research projects and publications, through the clear explanation of the research objectives
and how the data will be used, with fair co-authorship and respect for ownership was mentioned as
facilitators to data sharing.

“It was an opportunity for the public health colleagues to do some serious publications and they did a very good
job, work on linking the virus between animals and humans, and serology tests, and posters to be published in
different conferences.”

Good example setting

It was mentioned that the openness from members of the research community to share raw data (open
access databases) and their preliminary results (through closed meetings) was a motivator for data
sharing. The sharing of pre-published data that was further accepted for publication in scientific journals
was also a good example that increased the confidence of researchers to rapidly share data for public
health purposes, without compromising their chances of future publications (in close relation to the
enabler expedited publications).

“It was reassuring to work with the scientific community that were very enthusiastic to share data with public
health importance. | think protection is important to researchers to share data openly without fearing that
someone else use it or if the data cannot be used latter on in publications. So that putting data available will not
affect future publications.”

In addition, according to study participants belonging to the global and international stakeholders, the
transparency from the Qatari authorities in sharing data with supranational organizations and
collaborating with international institutes, served as a good example that was further followed by other
stakeholders/countries. In particular, it was important in highlighting a win-win situation as well as
addressing the fear of negative consequences of data sharing some stakeholders had.

“Qatar has been instrumental in demonstrating the link of MERS and camels, through the collaboration they had
with international research institutes. They shared those results with us prior to publication, and we modified our
guidance documents based on that info.”

Transparency and willingness to share from authorities

Since the ultimate decision to share comes from countries’ leadership in the affected countries, their
transparency and willingness to share plays an essential role. An example of that was the improvement
in data sharing from Saudi Arabia over time that, among other reasons, was attributed to the change in
health leadership. This is also reflected on the previously mentioned approval, engagement and support
from national authorities for collaborations and data sharing.

“I think that one factor that played a role was the mission of the seniors to remain transparent, so immediately
after a case was confirmed it was announced in the media to avoid any panic. It was also communicated to the
EMRO, and within the joined team they were working closely with each other and they shared all info on context
and lab results. Full transparency was maintained and all info shared. The good team work, sharing the data
immediately, working over hours in the weekend, so the flow of information was maintained.”
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Expedited publications

The pushing for fast publications from scientific journals of data relevant to outbreak response was
mentioned as a facilitator to rapid data sharing. This includes the fast-track reviews of manuscripts as
well as the ability to publish data that has been openly released. In this way, data could be shared and
used in the public health response and at the same time ownership of scientific findings could be
protected.

“So we were sometimes waiting for publications before sharing the data. But you know we have to go through the
whole peer-review process, and all the standard rules for publication. But | might say that the journals were doing
this quite fast due to the situation of an epidemic.”

“And nowadays | think the scientific community also has backing mechanisms to protect scientist in the sense that
many of the top journals can have fast track reviews. Basically you can do both: data sharing to save lives and at
the same time protect your scientific ownership.”

Memoranda of understanding and agreements for sharing such as MTAs (Situational enabler)

Data sharing agreements such as Memoranda of Understanding and Material Transfer Agreements
(MTAs) facilitate sharing because they bring legal clarity on obligations and rights from the different
Parties, addressing concerns of ownership and sovereignty rights. This clarification of rights and
obligations were mentioned to raise trust and confidence of stakeholders for (rapid) data sharing.
However, when negotiated during a public health emergency, those can also bring delays in sharing, as
identified in the root-cause analysis of barriers. Therefore, in order to benefit the best from this
contractual tool for data sharing, pre-established agreements and/or existing models can help to speed
up the process and support fair and timely sharing.

“Agreements on confidentiality, shipping, notification are very important to define ownership and notification
duties, especially when the data/samples are shared abroad.”

Practical aspects of data collection, production and release (Inner circle no. 4, Figure 2)

Support from Supranational and International institutes for national capacity building

Support for field data collection, analysis and sharing through guidance, availability of tools, field
investigation teams, training, and data sharing agreements (MTAs) were mentioned as important
motivators for data sharing that build on the aforementioned principle of reciprocity. Such support for
outbreak response is not only essential for low-capacity countries but all countries, which do not always
have the expertise and experience for dealing with unknown or unexpected EIDs.

“In terms of trust improving over time, | think it was a two way street, there were lot of very good academic groups
supporting the member states, providing assistance that may not exist in that country, or at least enhancing the
technical capabilities of the affected countries with the input of the technical groups.......”

Integrated response strategies with the endorsement of national authorities build trust on the
response system

Building from the previously mentioned support and approval from national authorities for
collaborations and data sharing, at the Qatari national level, the endorsement of field data collection by
both ministries (animal health and public health) helped in communicating one strong message building
trust among the population. The establishment of the joined investigation team was mentioned as an
essential team effort that consisted of experts from the public health and animal health sector, which
helped removing traditionally existing barriers for data sharing between both sectors. This broader
representation of stakeholders helped in addressing and showing understanding about the concerns of
camel owners (fear of killing their camels and/or loss of income), clearly communicating the public
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health importance of field data collection, and collaborating with community associations (camel race)
for support of field data collection.

“From the beginning we had a good support from the royal family and the local hospital, and they supported our
field investigation and approved the testing and studies. They were supportive of collecting and sharing samples
with international research institutes and WHO... We had an uncertainty about the source of the virus, so we tell
them (camel owners) about the uncertainty and express that we want to protect their camels.”

International scientific meetings

As mentioned, building trust and opportunities for further collaborations through face-to-face meetings
are important motivators to data sharing. International scientific meetings were examples in this regard,
being referred as a good platform for sharing publications and up to date information, helping
stakeholders to identify current status of knowledge and knowledge gaps.

“These events allowed us to understand the dynamics of this new disease... and to understand the potential of
animal transmission... Another gain from these meetings is that we put the national authorities together with the
research institutes and they start to collaborate among themselves... Thanks to this collaboration the ELISA test
was produced, more in depth research on camels was done, vaccines started to be worked on.”
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Lessons learned and recommendations

Six main lessons were drawn from the stakeholders’ experiences, and enablers and barriers. First, the
importance of building and maintaining trust between sharing parties, based on a respectful
collaboration, whether or not formalized through agreements governing data sharing. Second, the
importance of bilateral data sharing and reciprocity of data sharing for sharing parties. The reciprocity of
data sharing should be reflected in, amongst others, the assignment of ownership rights over data, in
fair recognition of contribution to publications coming out of the data, and in capacity building. Third,
the importance of inclusive inter-sectoral and One Health collaboration, based on a pre-organized
stakeholder engagement with pre-defined roles and responsibilities of the stakeholders involved.
Fourth, the need for the creation of a One Health preparedness and response system that fits all
zoonotic EIDs with appropriate supportive technical infrastructure as well as pre-defined access rights
and responsibilities of stakeholders. Fifth, the importance of having trusted international collaborating
partners as external advisor and reference centers. Such international support for outbreak response is
not only essential for low-capacity countries but all countries, which do not always have the expertise
and experience for dealing with unknown or unexpected EIDs. Finally, barriers are highly interconnected
in a multi-layered system of sharing, and therefore complex to solve. Therefore, addressing these
barriers requires solutions that take into account the complexity and multitude of root causes that cause
these barriers as well as how these barriers are reflecting upon each other on global, international and
national levels of data sharing.

These main lessons learned provided the basis for the recommendations that are specified below, which
were categorized in recommendations to i) improve capacity and training, ii) create pre-established
infrastructure and systems for data sharing, and iii) capitalize and build forward on pre-established
collaborations based on trust and fairness of sharing. For each of the specific recommendations, the
root causes addressed by these recommendations are provided.

Capacity building and training

To improve capacity and training to deal with and facilitate data sharing of (re-)emerging zoonotic EIDs
in a One Health approach on an international as well as national level, the following seven
recommendations were drawn from this case study.

1. Training in interdisciplinary approaches to support experience and ability to work in a diverse team, at
field and senior levels, and raise awareness on the importance of data sharing for outbreak response
and research at the national level. Training programs should be endorsed by WHO, OIE and FAO.
Training should be included in the curriculum of health and veterinary sciences.

Addressing root causes:
e Different interests, priorities and mandates of stakeholders involved
e Pre-established collaboration insufficient for zoonotic EID outbreaks
e Gaps in preparedness of authorities for unknown zoonotic EIDs

2. Create a funding structure among animal health and public health ministries to support investigation
of zoonotic diseases and prioritize and implement capacity building for detection, tracking and
integrated surveillance.

Addressing root causes:
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e Insufficient investment in the animal health sector
e Different interests, priorities and mandates of stakeholders involved and competitive pressure
e Gaps in preparedness of authorities for unknown zoonotic EIDs

3. Engage social sciences for better understanding social determinates of health, and community
engagement in outbreak response. Create awareness and training programs at community level on the
importance of data collection and sharing in outbreak situations, also helping to reduce risk behavior.

Addressing root causes:
e Data collection formats do not sufficiently take into account cultural differences
e Cultural, social and economic implications of emerging infectious diseases
e Gaps in preparedness of authorities for unknown zoonotic EIDs

4. Train field investigation team on data collection and sharing, empowering them to take decisions.

Addressing root causes:
e Pre-established collaboration insufficient for zoonotic EID outbreaks
e Insufficient training in sampling handling and shipment
e Hierarchical chain of approvals

5. Improve laboratory and bio-banking capacity at the national level, linked to clinical, public health and
laboratory capacity building.

Addressing root causes:
e Gaps in preparedness of authorities for unknown zoonotic EIDs (in outbreak investigation/
surveillance)
e Insufficient investment in the animal health sector
e Current data sharing systems insufficiently standardized and prepared for unknown zoonotic
EIDs

6. Provide training for shipment of biological materials at the national level. Training programs should be
endorsed by WHO, OIE and FAO.

Addressing root causes:
e Gaps in preparedness of authorities for unknown zoonotic EIDs (in outbreak investigation/
surveillance)
e Insufficient training in sampling handling and shipment
e Rigidity of authorities to follow strict time-consuming protocols

7. Raise awareness and train IHR focal points on how to use informal/confidential mechanisms for
notification and data sharing under the IHR. Also, empower them to take decisions in time of
emergencies.

Addressing root causes:
e Hierarchical chain of approvals
e Concerns about economic consequences and bad reputation
e Insufficiency in guidance and case definitions from IHR and OIE
o Definition of obligations for notification not fully clear and sufficient
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Pre-established infrastructure and systems for data sharing

Creating and defining a pre-established infrastructure and systems for data sharing facilitate the data
sharing during epidemics and public health emergencies, as it removes barriers that take time to
negotiate on. The following seven recommendations will help towards the creation and definition of
such pre-established infrastructure and systems.

1. Develop a system for sharing data with selected parties (public health officials, supranational
organizations and selected international researchers), so information/data can be shared in semi-
confidentiality, not immediately to the public domain. Include all relevant stakeholders in this system,
and pay attention to provision of relevant feed-back

Addressing root causes:
e Concerns about economic consequences and bad reputation
e Concerns about commercialization of their samples and lack of reciprocity
e Lack of globally agreed mechanism for data sharing
e Pre-established collaboration insufficient for zoonotic EID outbreaks

2. Clarify transparent obligations for sharing in the system: when, to whom, how and which type of data,
how the data will be used, how the analytical results will be discussed, shared and published. Pre-define
a minimum set of data to be shared (extended beyond data to be shared under the IHR, standardized
One Health approach).

Addressing root causes:
e Pre-established collaboration insufficient for zoonotic EID outbreaks
e Gaps in preparedness of authorities for unknown zoonotic EIDs
e Lack of standardized system for data sharing
Definition of obligations not fully clear and sufficient
Concerns about commercialization of their samples and lack of reciprocity
Importance of publications for reputation and career
e Concerns about consequences and bad reputation
e Different interests, priorities and mandates of stakeholders involved and competitive pressure
e Importance of publications for reputation and career
e Not everyone is capable and able to write publications within days
e Dual role and interests of scientists at public health institutes

3. Developing unified standards and protocols for data collection and sharing, including practical
information such as sample handling, shipping, etc. by integrating and extending current ones. Training
in and dissemination of such standards and protocols is key, and should be endorsed by WHO, OIE and
FAO.

Addressing root causes:
e Current data sharing systems insufficiently standardized and prepared for unknown zoonotic
EIDs
e Lack of standardized MTAs
e Rigidity of authorities to follow strict time-consuming protocols
e Gaps in preparedness of authorities for unknown zoonotic EIDs
e Pre-established collaboration insufficient for zoonotic EID outbreaks
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e Different interests, priorities and mandates of stakeholders involved and competitive pressure

4. Revise criteria for notification and improve formal notification channels based on clarity and
specificity, including criteria for unknown diseases, incorporating a One Health approach from the
outset and throughout. Provide guidance on how this will work in practice, and work cooperatively with
all countries to promote compliance.

Addressing root causes:
e Current data sharing systems insufficiently standardized and prepared for unknown zoonotic
EIDs
e Gaps in preparedness of authorities for unknown zoonotic EIDs
e Difference in perceived sense of urgency
e Lack of globally agreed mechanism for data sharing
e Different interests, priorities and mandates of stakeholders involved
e Definition of obligations not fully clear and sufficient
e Insufficient authoritive power for enforcement

5. Improve compilation and visualization of global disease outbreak data.

Addressing root causes:
e Current data sharing systems insufficiently standardized and prepared for unknown zoonotic
EIDs

6. Develop models and/or pre-established agreements for national and international data and sample
sharing and biobanking that consider emergency situations and highlight obligations and rights of each
party, as users and providers of data, in an equal foot for all countries, independent of the capacity level.
Ensure access and benefits are on equal footing by pre-defining reciprocity for data providers. Identify
and address challenges regarding the commercial implication of sharing data. Develop guiding
mechanism on IPR (issues) with a new emerging pathogen.

Addressing root causes:
e Different interests, priorities and mandates of stakeholders involved
e Pre-established collaboration insufficient for zoonotic EID outbreaks
e Current data sharing systems insufficiently standardized and prepared for unknown zoonotic
EIDs
e Gaps in preparedness of authorities for unknown zoonotic EIDs
e Concerns about economic consequences and bad reputation
e Complexity and difference in countries’ regulations
e Lack of standardized MTAs
e Lack of globally agreed mechanism for data sharing
e Concerns about commercialization of their samples and lack of reciprocity
e Importance of publications for reputation and career
e Dual role and interests of scientists at public health institutes
e Rigidity of authorities to follow strict time-consuming protocols
e Complexity and difference in countries’ regulations

7. Scientific journals should acknowledge and accept the sharing of pre-published data of importance for
public health, and guarantee that this will have no influence in future publications on the data. They
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should also make fast track review and open access norm in outbreak situations. Ensure appropriate
acknowledgement for data contributors/generators. In the longer term, a change in funding system is
necessary to stimulate open access and pre-publication data sharing.

Addressing root causes:

Importance of publications for reputation and career

Not everyone is capable and able to write publications within days

Dual role and interests of scientists at public health institutes

Lack of globally agreed mechanism for data sharing

Different interests, priorities and mandates of stakeholders involved and competitive pressure

Pre-established collaborations building on fairness and trust

Supported by the importance of building and maintaining trust between sharing parties and the
importance of bilateral sharing and reciprocity of data sharing (reflected in shared ownership,
publications, and capacity building), it is essential to capitalize and build forward on pre-established
collaborations that are based on fairness and trust. The following four recommendations were identified
to help achieving this.

1. Identification and description of best practices for data sharing with good examples of win-win
situations in which all relevant stakeholders were involved. Also, document lessons learned from past
experiences and the way barriers were overcome.

Addressing root causes:

Lack of globally agreed mechanism for data sharing

Current data sharing systems insufficiently standardized and prepared for unknown zoonotic
EIDs

Gaps in preparedness of authorities for unknown zoonotic EIDs

Pre-established collaboration insufficient for zoonotic EID outbreaks

Rigidity of authorities to follow strict time-consuming protocols

Concerns of economic and reputation consequences

Concerns about commercialization of their samples and lack of reciprocity

Importance of publications for reputation and career

2. Promoting constant meeting between the different stakeholders involved in outbreak research and
response, to identify possibilities for action and update each other’s plans and progress.

Addressing root causes:

Pre-established collaboration insufficient for zoonotic EID outbreaks
Concerns about commercialization of their samples and lack of reciprocity
Different interests, priorities and mandates of stakeholders involved and competitive pressure

Hierarchical chain of approvals

Difference in perceived sense of urgency

Gaps in preparedness of authorities for unknown zoonotic EIDs (outbreak investigation/
surveillance)

3. Establish a permanent joined (OH) outbreak investigation team, with appropriate authority to share
data. This includes investment in a national risk assessment.
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Addressing root causes:
e Pre-established collaboration insufficient for zoonotic EID outbreaks
e Different interests, priorities and mandates of stakeholders involved and competitive pressure

e Hierarchical chain of approvals

e Difference in perceived sense of urgency

e Gaps in preparedness of authorities for unknown zoonotic EIDs (outbreak investigation/
surveillance)

e Data collection formats do not sufficiently take into account cultural differences

e Insufficient investment in the animal health sector

4. Establishment of joined priorities and research agenda, representing the interests of all sectors. Start
with what does an inclusive and One Health approach mean, how will it work best and what is the added
value.

Addressing root causes:

e Pre-established collaboration insufficient for zoonotic EID outbreaks

e Different interests, priorities and mandates of stakeholders involved and competitive pressure

e Insufficient investment in the animal health sector

e Gaps in preparedness of authorities for unknown zoonotic EIDs (outbreak investigation/
surveillance)

e Importance of publications for reputation and career

e Dual role and interests of scientists at public health institutes

e Current data sharing systems insufficiently standardized and prepared for unknown zoonotic
EIDs



Erasmus MC

Universitain Medisch Centrum Rotterdam

] L=
P National Institute for Public Health VU % ﬁEIIJ\EERmTEI‘I ] | S|
e

and the Environment AMSTERDAM U K a I d

Ministry of Health, Welfare and Sport

Annex I Literature database
1. Nature Middle East (Hussein 1). The story of the first MERS patient. 2 June 2014.

doi:10.1038/nmiddleeast.2014.134 Available from
[https://www.natureasia.com/en/nmiddleeast/article/10.1038/nmiddleeast.2014.134]

2.  World Health Organisation (WHO). Disease outbreak news. Available from
[http://www.who.int/csr/don/archive/year/en/]

3. Nour, M.; Alhajri, M.; Farag, E.A.B.A.; Al-Romaihi, H.E.; Al-Thani, M.; Al-Marri, S.; Savoia, E. How Do the First
Days Count? A Case Study of Qatar Experience in Emergency Risk Communication during the MERS-CoV
Outbreak. Int. J. Environ. Res. Public Health 2017, 14, 1597.

4. Center for Infectious Disease Research and Policy (CIDRAP). News and perspective_ MERS-CoV. Available from
[http://www.cidrap.umn.edu/news-perspective?f%5B0%5D=field_related_topics%3A84&page=37]

5. Zaki, A. M., Van Boheemen, S., Bestebroer, T. M., Osterhaus, A. D., & Fouchier, R. A. (2012). Isolation of a
novel coronavirus from a man with pneumonia in Saudi Arabia. New England Journal of Medicine, 367(19),
1814-1820.

Anderson, L. J., & Baric, R. S. (2012). Emerging human coronaviruses—disease potential and preparedness.
ProMED mail post. 22 October 2012. Available from
[http://www.promedmail.org/direct.php?id=20121022.1358297]

8. Public Health England news release. 13 November 2012. Available from
[http://webarchive.nationalarchives.gov.uk/20140714094352/http://www.hpa.org.uk/NewsCentre/NationalP
ressReleases/2012PressReleases/121113WholegenomesequencefromUKcaseofnovelcoronav/]

9. European Center for Disease Prevention and Control (ECDC). Rapid risk assessment_Uptade: Severe
respiratory disease associated with a novel coronavirus. 26 November 2012

10. Palm D, Pereyaslov D, Vaz J, et al. Laboratory capability for molecular detection and confirmation of novel
coronavirus in Europe, November 2012. Euro Surveill 2012 Dec 6;17(49):pii=20335

11. Corman, V., Eckerle, I., Bleicker, T., Zaki, A., Landt, O., Eschbach-Bludau, M., ... & Muth, D. (2012). Detection of
a novel human coronavirus by real-time reverse-transcription polymerase chain reaction. Eurosurveillance,
17(39).

12. Muller MA, Raj VS, Muth D, et al. Human coronavirus EMC does not require the SARS-coronavirus receptor
and maintains broad replicative capability in mammalian cell lines. mBio 2012 Dec 11

13. McCloskey, B., Zumla, A., Stephens, G., Heymann, D. L., &, Z. A. (2013). Applying lessons from SARS to a newly
identified coronavirus. The Lancet infectious diseases, 13(5), 384-385.

14. Deutsche Welle (DW). Science. 14 May 2013. Available from [http://www.dw.com/en/saudi-labs-need-help-
with-the-new-sars-like-virus-but-were-not-getting-any-feedback/a-16811760?utm_content=
buffer2b8b0&utm_source=buffer&utm_medium=twitter&utm_campaign=Buffer]

15. Al Arabiya English. News Middle East. 24 May 2013. Available from
[http://english.alarabiya.net/en/News/middle-east/2013/05/24/Saudi-to-send-animal-samples-to-us-in-
coronavirus-probe-.html]

16. Petherick, A. (2013). MERS-CoV: In search of answers. The Lancet, 381(9883), 2069.

17. World Organisation for Animal Health (OIE). Questions & Answers on Middle East Respiratory Syndrome
Coronavirus (MERS-CoV). 22 July 2013.

18. Reusken CB, Haagmans BL, Muller MA, et al. Middle East respiratory syndrome coronavirus neutralizing serum
antibodies in dromedary camels: a comparative serological study. Lancet Infect Dis 2013 Aug 8



/
\

Erasmus MC

Universitain Medisch Centrum Rotterdam

\
i

P4 National Inst i e w =1 [~—_|
3 National Institute for Public Health VU % rpa—
o

and the Environment AMSTERDAM U K a I

Ministry of Health, Welfare and Sport rople

19. Food and Agriculture Organisation of the United Nations (FAO). Media_News. 9 August 2013. Available from
[http://www.fao.org/news/story/en/item/193676/icode/]

20. Perera RA, Wang P, Gomaa MR, et al. Seroepidemiology for MERS coronavirus using microneutralisation and
pseudoparticle virus neutralization assays reveal a high prevalence of antibody in dromedary camels in Egypt,
June 2013. Eurosurveill 2013 Sep 5;18(36)

21. World Organisation for Animal Health (OIE). Questions & Answers on Middle East Respiratory Syndrome
Coronavirus (MERS-CoV). 15 November 2013

22. Saudi Arabia Ministry of Health. A New Way Discovered to Recognize the Source of Novel Coronavirus. 11
November 2013. Available from
[https://www.moh.gov.sa/en/CoronaNew/PressReleases/Pages/mediastatemenet-2013-11-11-001.aspx]

23. Reusken CB, Ababneh M, Raj VS, et al. Middle East respiratory syndrome coronavirus (MERS-CoV) serology in
major livestock species in an affected region in Jordan, June to September 2013. Eurosurveillance 2013 Dec
12;50 (18): pii=20662

24. World Organisation for Animal Health (OIE). Report on MERS-CoV, Qatar. 29 December 2013. Available from
[http://www.oie.int/wahis_2/public/wahid.php/Reviewreport/Review?page_refer=MapFullEvent
Report&reportid=14584]

25. World Organisation for Animal Health (OIE). Questions & Answers on Middle East Respiratory Syndrome
Coronavirus (MERS-CoV). 06 January 2014

26. Alagaili AN, Briese T, Mishra N, et al. Middle East Respiratory Syndrome Coronavirus Infection in Dromedary
Camels in Saudi Arabia. mBio 2014 Feb 25 (Early online publication)

27. van Doremalen, N. (2014). Stability of Middle East respiratory syndrome coronavirus in milk.

28. European Centre for Disease Prevention and Control (ECDC). News & events. Marked increase of MERS-CoV
cases in April 2014, new ECDC Rapid Risk Assessment. 24 April 2014

29. ProMED mail post. 26 April 2014. Available from
[http://www.promedmail.org/direct.php?id=20140426.2432140]

30. Avian Flu Diary. Saudi Ministry Of Agriculture Issues Warnings On Camels. 11 May 2014. Available from
[http://afludiary.blogspot.com/2014/05/saudi-ministry-of-agriculture-issues.html]

31. McNabb, S. J., Shaikh, A. T., Nuzzo, J. B., Zumla, A. I., & Heymann, D. L. (2014). Triumphes, trials, and
tribulations of the global response to MERS coronavirus. The lancet Respiratory medicine, 2(6), 436-437.

32. World Organisation for Animal Health (OIE). Questions & Answers on Middle East Respiratory Syndrome
Coronavirus (MERS-CoV). 12 May 2014

33. Food and Agriculture Organisation of the United Nations (FAO). Middle East Respiratory Syndrome
Coronavirus (MERS-CoV) in Animal Species_Regional Technical Consultation Meeting. Muscat Declaration. 20-
21 May 2014

34. Arab News. Story. 5 June 2014

35. Gulf Times. Survey finds virus among camels. 5 June 2014. Available from [http://www.gulf-
times.com/story/394965/Survey-finds-virus-among-camels]

36. Nature Editorial. Present danger_ There is much hype about predicting and preventing future pandemics, but
not enough is being done about a threat sitting under our noses. 18 June 2014. Available from
[http://www.nature.com/news/present-danger-1.15414?WT.ec_id=NATURE-20140619]

37. Arab News. Ministry hires experts to combat MERS, Ebola. 21 January 2015. Available from
[http://www.arabnews.com/saudi-arabia/news/692596]



Erasmus MC

] L=
UniversitalpMedisch Centrum Rotterd — ——]
nlraniUgpiedach Cantrum RorSrcam ¥ National Institute for Public Health VRIJE . ‘4 B
7 2 UNIVERSITEIT
o

and the Environment AMSTERDAM U K a I

Ministry of Health, Welfare and Sport

38. Miller, M. A., Meyer, B., Corman, V. M., Al-Masri, M., Turkestani, A., Ritz, D., ... & Alhakeem, R. F. (2015).
Presence of Middle East respiratory syndrome coronavirus antibodies in Saudi Arabia: a nationwide, cross-
sectional, serological study. The Lancet Infectious Diseases, 15(5), 559-564.

39. Regional workshop on MERS-CoV and One Health. 27-29 April 2015. Doha Declaration

40. Reusken, C. B., Farag, E. A., Haagmans, B. L., Mohran, K. A., & Godeke, G. J. (2015). Occupational exposure to
dromedaries and risk for MERS-CoV infection, Qatar, 2013—2014. Emerging infectious diseases, 21(8), 1422.

41. Avian Flu Diary. Korean MERS Sequences Closely Match Middle Eastern Virus. 6 June 2015. Available from
[http://afludiary.blogspot.com/2015/06/korean-mers-sequences-closely-match.html]

42. Arab News. MERS fears send camel prices crashing. 15 September 2015. Available from
[http://www.arabnews.com/saudi-arabia/news/806021#.VfXyGOFcZbM.twitter]

43. Riyad Vision. Camel owners threaten to sue ‘rumor mongers’. 4 October 2015. Available from
[http://www.riyadhvision.com.sa/2015/10/04/camel-owners-threaten-to-sue-rumor-mongers/]

44. The Korean Times. Pasteur Institute breaches MERS biosecurity rule. 5 October 2016. Available from
[https://www.koreatimes.co.kr/www/nation/2018/06/113_215423.html]

45. World Organisation for Animal Health (OIE). Report MERS-CoV Saudi Arabia. 16 June 2016. Available from
[http://www.oie.int/wahis_2/public/wahid.php/Reviewreport/Review?page_refer=MapFullEventReport&repo
rtid=20334]

46. Modjarrad, K., Moorthy, V. S., Embarek, P. B., Van Kerkhove, M., Kim, J., & Kieny, M. P. (2016). A roadmap for
MERS-CoV research and product development: report from a World Health Organization consultation. Nature
medicine, 22(7), 701.

47. World Organisation for Animal Health (OIE). Report MERS-CoV Saudi Arabia. 21 March 2017. Available from
[http://www.oie.int/wahis_2/public/wahid.php/Reviewreport/Review?page_refer=
MapFullEventReport&reportid=23329]

48. Food and Agriculture Organisation of the United Nations (FAO). MERS-CoV situation update. 16 May 2018.
Available from [http://www.fao.org/ag/againfo/programmes/en/empres/mers/situation_update.html]

49. Corman VM, Muller MA, Costabel U, et al. Assays for laboratory confirmation of novel human coronavirus
(hCoV-EMC) infections. Euro Surveill 2012 Dec 6;17(49):pii=20334

50. Food and Agriculture Organisation of the United Nations (FAO). News article: MERS Coronavirus: Stepped up
research into role of camels and other animals urged. 23 May 2014. Available from
[http://www.fao.org/news/story/en/item/232087/icode/]

51. Thomas, H. L., Zhao, H., Green, H. K., Boddington, N. L., Carvalho, C. F., Osman, H. K., ... & Pebody, R. G. (2014).
Enhanced MERS coronavirus surveillance of travelers from the Middle East to England. Emerging infectious
diseases, 20(9), 1562.

52. Excler, J. L., Delvecchio, C. J., Wiley, R. E., Williams, M., Yoon, I. K., Modjarrad, K., ... & MERS-CoV Vaccine
Working Group. (2016). Toward developing a preventive MERS-CoV vaccine—report from a workshop
organized by the Saudi Arabia Ministry of Health and the International Vaccine Institute, Riyadh, Saudi Arabia,
November 14-15, 2015. Emerging infectious diseases, 22(8).

53. Butler, D. (2013). Tensions linger over discovery of coronavirus. Nature News, 493.

54. Memish, Z. A., Assiri, A., Alhakeem, R., Yezli, S., Almasri, M., Zumla, A, ... & Petersen, E. (2014). Middle East
Respiratory Syndrome Corona virus, MERS-CoV. Conclusions from the 2nd scientific advisory board meeting of
the WHO collaborating center for mass gathering medicine, Riyadh. International Journal of Infectious
Diseases, 24, 51-53.



/
\

Erasmus MC

Universitain Medisch Centrum Rotterdam

\
i

P4 National Inst i e w =1 [~—_|
3 National Institute for Public Health VU % rpa—
o

and the Environment AMSTERDAM U K a I

Ministry of Health, Welfare and Sport rople

55. Haagmans, B. L., Al Dhahiry, S. H., Reusken, C. B., Raj, V. S., Galiano, M., Myers, R., ... & Ghobashy, H. (2014).
Middle East respiratory syndrome coronavirus in dromedary camels: an outbreak investigation. The Lancet
infectious diseases, 14(2), 140-145.

56. World Health Organisation (WHO). 2018 Annual review of disease prioritized under the Research and
Development Blueprint. Informal Consultation. 6-7 February 2018.

57. World Health Organization (WHO). WHO MERS-CoV Global Summary and Assessment of Risk. 21 July 2017.

58. World Health Organization. (2012). Report on the consultation to identify key issues for implementation of
integrated disease surveillance and response strategies in the Eastern Mediterranean Region, Cairo, Egypt, 23-
25 July 2012 (No. WHO-EM/CSR/053/E).

59. World Health Organization. (2012). Report on the consultation to identify key issues for implementation of
integrated disease surveillance and response strategies in the Eastern Mediterranean Region, Cairo, Egypt, 23-
25 July 2012 (No. WHO-EM/CSR/053/E).

60. World Health Organization. (2013). Report on the Meeting on establishing an outbreak alert and response
network in the Eastern Mediterranean Region Casablanca, Morocco, 21-23 October 2012 (No. WHO-
EM/CSR/057/E).

61. World Health Organization. (2014). Summary report on the intercountry meeting on the Eastern
Mediterranean Acute Respiratory lliness Surveillance network, Sharm EI-Sheikh, Egypt, 12—13 December 2012.

62. World Health Organization. (2013). Report on the technical consultative meeting on novel coronavirus, Cairo,
Egypt, 14-15 January 2013.

63. World Health Organization. (2013). Summary report on the meeting on influenza at the human-animal
interface, Cairo, Egypt, 19-21 March 2013 (No. WHO-EM/CSR/060/E).

64. World Health Organization. (2013). Consultative meeting on strategic guidance for control of emerging
infectious diseases with zoonotic origin, Cairo, Egypt, 11-13 June 2013 (No. WHO-EM/CSR/067/E).

65. World Health Organization. (2013). Report on the Intercountry meeting on the Middle East Respiratory
Syndrome Coronavirus (MERS-CoV) outbreak in the Eastern Mediterranean Region, Cairo, Egypt, 20-22 June
2013 (No. WHO-EM/CSR/063/E).

66. World Health Organization. (2014). Summary report on the second intercountry meeting on the Eastern
Mediterranean Acute Respiratory Infection Surveillance [EMARIS] network, Sharm el Sheikh, Egypt, 24-27
November 2013.

67. World Health Organization. (2014). Summary report on the consultative meeting to determine a public health
research agenda on MERS-CoV, Cairo, Egypt, 15-16 December 2013 (No. WHO-EM/CSR/068/E). World Health
Organization, Regional Office for the Eastern Mediterranean.

68. World Health Organization. (2015). Summary report on the consultative meeting to determine the public
health research agenda on MERS-CoV, Riyadh, Saudi Arabia 2—-3 March 2014 (No. WHO-EM/CSR/093/E). World
Health Organization. Regional Office for the Eastern Mediterranean.

69. World Health Organization. (2015). Summary report on the Meeting of heads of medical missions on public
health preparedness for hajj, Jeddah, Saudi Arabia 16—17 September 2014 (No. WHO-EM/CSR/092/E). World
Health Organization. Regional Office for the Eastern Mediterranean.

70. World Health Organization. (2016). Summary report on the Third intercountry meeting on the Eastern
Mediterranean Acute Respiratory Infection Surveillance network Amman, Jordan, 14-16 September 2015 (No.
WHO-EM/CSR/104/E). World Health Organization. Regional Office for the Eastern Mediterranean.



/
\

Erasmus MC

Universitain Medisch Centrum Rotterdam

\
i

P4 National Inst i e w =1 [~—_|
3 National Institute for Public Health VU % rpa—
o

and the Environment AMSTERDAM U K a I

Ministry of Health, Welfare and Sport rople

71. World Health Organization. (2016). Summary report on the international scientific meeting on Middle East
respiratory syndrome coronavirus [MERS-CoV], Cairo, Egypt 5-6 May 2015 (No. WHO-EM/CSR/100/E). World
Health Organization. Regional Office for the Eastern Mediterranean.

72. World Health Organization. (2016). Summary report on the meeting to establish a regional network for
outbreak alert and response, Casablanca, Morocco 19-21 October 2015 (No. WHO-EM/CSR/101/E). World
Health Organization. Regional Office for the Eastern Mediterranean.

73. World Health Organization. (2017). Summary report on the Consultative meeting of GOARN partners in the
Eastern Mediterranean Region, Cairo, Egypt 14—15 December, 2016 (No. WHO-EM/CSR/122/E). World Health
Organization. Regional Office for the Eastern Mediterranean.

74. World Health Organization. (2018). Summary report on the Regional consultative meeting on the Emerging
and Dangerous Pathogens Laboratory Network (EDPLN), Cairo, Egypt 22—23 August, 2017 (No. WHO-
EM/CSR/168/E). World Health Organization. Regional Office for the Eastern Mediterranean.

75. van Boheemen, S., de Graaf, M., Lauber, C., Bestebroer, T. M., Raj, V. S., Zaki, A. M., ... & Fouchier, R. A. (2012).
Genomic characterization of a newly discovered coronavirus associated with acute respiratory distress
syndrome in humans. MBio, 3(6), e00473-12.

76. GenBank database. Available from [https://www.ncbi.nIm.nih.gov/nuccore]

77. Cotten, M., Lam, T. T., Watson, S. J., Palser, A. L., Petrova, V., Grant, P., ... & Kellam, P. (2013). Full-genome
deep sequencing and phylogenetic analysis of novel human betacoronavirus. Emerging infectious diseases,
19(5), 736.

78. Drosten, C., Seilmaier, M., Corman, V. M., Hartmann, W., Scheible, G., Sack, S., ... & Miiller, M. A. (2013).
Clinical features and virological analysis of a case of Middle East respiratory syndrome coronavirus infection.
The Lancet infectious diseases, 13(9), 745-751.

79. Cotten, M., Watson, S. J., Kellam, P., Al-Rabeeah, A. A., Makhdoom, H. Q., Assiri, A., ... & Al Hajjar, S. (2013).
Transmission and evolution of the Middle East respiratory syndrome coronavirus in Saudi Arabia: a descriptive
genomic study. The Lancet, 382(9909), 1993-2002.

80. Ithete, N. L., Stoffberg, S., Corman, V. M., Cottontail, V. M., Richards, L. R., Schoeman, M. C., ... & Preiser, W.
(2013). Close relative of human Middle East respiratory syndrome coronavirus in bat, South Africa. Emerging
infectious diseases, 19(10), 1697.

81. Cotten, M., Watson, S. J., Zumla, A. |., Makhdoom, H. Q., Palser, A. L., Ong, S. H., ... & Albarrak, A. (2014).
Spread, circulation, and evolution of the Middle East respiratory syndrome coronavirus. MBio, 5(1), e01062-
13.

82. Chu, D. K., Poon, L. L., Gomaa, M. M., Shehata, M. M., Perera, R. A., Zeid, D. A,, ... & Ali, M. A. (2014). MERS
coronaviruses in dromedary camels, Egypt. Emerging infectious diseases, 20(6), 1049.

83. Raj, V.S., Farag, E. A, Reusken, C. B., Lamers, M. M., Pas, S. D., Voermans, J., ... & AlHajri, M. M. (2014).
Isolation of MERS coronavirus from a dromedary camel, Qatar, 2014. Emerging infectious diseases, 20(8),
1339.

84. Kapoor, M., Pringle, K., Kumar, A., Dearth, S, Liu, L., Lovchik, J., ... & Breakwell, L. (2014). Clinical and
laboratory findings of the first imported case of Middle East respiratory syndrome coronavirus to the United
States. Clinical Infectious Diseases, 59(11), 1511-1518.

85. Tsiodras, S., Baka, A., Mentis, A., lliopoulos, D., Dedoukou, X., Papamavrou, G., ... & Pavli, A. (2014). A case of
imported Middle East Respiratory Syndrome coronavirus infection and public health response, Greece, April
2014. Eurosurveillance, 19(16), 20782.



/

=

. i i VRIJE w =] |~
B National Institute for Public Health VU % UNIVERSITEN
e

and the Environment AMSTERDAM lm 'lJ K a I dI

Ministry of Health, Welfare and Sport the British peop!

Erasmus MC

Universitain Medisch Centrum Rotterdam

86. Abroug, F., Slim, A., Ouanes-Besbes, L., Kacem, M. A. H., Dachraoui, F., Ouanes, I., ... & Miao, C. (2014). Family
cluster of Middle East respiratory syndrome coronavirus infections, Tunisia, 2013. Emerging infectious
diseases, 20(9), 1527.

87. World Health Organization (WHO. (2012). Laboratory biorisk management for laboratories handling human
specimens suspected or confirmed to contain novel coronavirus 2012_Interim recommendations. World
Health Organization (WHO).

88. World Health Organization. Clinical management of severe acute respiratory infections when novel
coronavirus is suspected: What to do and what not to do. 2013.

89. Pebody RG et al. The United Kingdom public health response to an imported laboratory confirmed case of a
novel coronavirus in September 2012. Eurosurveillance, 4 Oct 2012, 17(40):20292.

90. Bermingham A et al. Severe respiratory illness caused by a novel coronavirus, in a patient transferred to the
United Kingdom from the Middle East, September 2012. Eurosurveillance, 4 Oct 2012, 17(40):20290.

91. Buchholz U et al. Contact investigation of a case of human novel coronavirus infection treated in a German
hospital, October-November 2012. Eurosurveillance, Feb 2013, 18(8):pii=20406. Available online at:
http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=20406

92. The Health Protection Agency (HPA) UK Novel Coronavirus Investigation team. Evidence of person-to-person
transmission within a family cluster of novel coronavirus infections, United Kingdom, February 2013.
Eurosurveillance, March 2013, 18(11):pii=20427. Available online at:
http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=20427

93. Munster VJ, de Wit E, Feldmann H. Pneumonia from Human Coronavirus in a Macaque Model. New England
Journal of Medicine, 3 April 2013 [Epub ahead of print]. Available online at:
http://www.nejm.org/doi/full/10.1056/NEJMc1215691

94. Reusken C et al. Specific serology for emerging human coronaviruses by protein microarray. Eurosurveillance,
April 2013, 18(14):pii=20441. Available online at:
http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=20441

95. Kindler E et al. Efficient replication of the novel human betacoronavirus EMC on primary human epithelium
highlights its zoonotic potential. mBio 2013, 4(1):e00611-12. doi:10.1128/mBio.00611-12.

96. Falzarano, D., De Wit, E., Martellaro, C., Callison, J., Munster, V. J., & Feldmann, H. (2013). Inhibition of novel B
coronavirus replication by a combination of interferon-a2b and ribavirin. Scientific reports, 3, 1686.

97. De Groot RJ, et al. Middle East Respiratory Syndrome Coronavirus (MERS-CoV): Announcement of the
Coronavirus Study Group. J Virol. Published ahead of print 15 May 2013. doi:10.1128/JV1.01244-13.

98. Cauchemez, S., Van Kerkhove, M. D., Riley, S., Donnelly, C. A., Fraser, C., & Ferguson, N. M. (2013).
Transmission scenarios for Middle East Respiratory Syndrome Coronavirus (MERS-CoV) and how to tell them
apart. Euro surveillance: bulletin Europeen sur les maladies transmissibles= European communicable disease
bulletin, 18(24).

99. Briese, T., Mishra, N., Jain, K., Zalmout, I. S., Jabado, O. J., Karesh, W. B., ... & Lipkin, W. |. (2014). Middle East
respiratory syndrome coronavirus quasispecies that include homologues of human isolates revealed through
whole-genome analysis and virus cultured from dromedary camels in Saudi Arabia. MBio, 5(3), e01146-14.

100.Reusken, C. B., Messadi, L., Feyisa, A., Ularamu, H., Godeke, G. J., Danmarwa, A., ... & Woma, Y. (2014).
Geographic distribution of MERS coronavirus among dromedary camels, Africa. Emerging infectious diseases,
20(8), 1370.

101.Wang, Q,, Qj, J., Yuan, Y., Xuan, Y., Han, P., Wan, Y., ... & lwamoto, A. (2014). Bat origins of MERS-CoV
supported by bat coronavirus HKU4 usage of human receptor CD26. Cell host & microbe, 16(3), 328-337.


http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=20406
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=20427
http://www.nejm.org/doi/full/10.1056/NEJMc1215691
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=20441

/
\

Erasmus MC

Universitain Medisch Centrum Rotterdam

\
i

P4 National Inst i e w =1 [~—_|
3 National Institute for Public Health VU % rpa—
o

and the Environment AMSTERDAM U K a I

Ministry of Health, Welfare and Sport rople

102.Adney, D. R., van Doremalen, N., Brown, V. R., Bushmaker, T., Scott, D., de Wit, E., ... & Munster, V. J. (2014).
Replication and shedding of MERS-CoV in upper respiratory tract of inoculated dromedary camels. Emerging
infectious diseases, 20(12), 1999.

103.Chan, R. W., Hemida, M. G., Kayali, G., Chu, D. K., Poon, L. L., Alnaeem, A,, ... & Guan, Y. (2014). Tropism and
replication of Middle East respiratory syndrome coronavirus from dromedary camels in the human respiratory
tract: an in-vitro and ex-vivo study. The Lancet Respiratory Medicine, 2(10), 813-822.

104.Agrawal, A. S., Garron, T., Tao, X., Peng, B. H., Wakamiya, M., Chan, T.S., ... & Tseng, C. T. K. (2015).
Generation of transgenic mouse model of Middle East respiratory syndrome-coronavirus infection and
disease. Journal of virology, JVI-03427.

105.Hemida, M. G., Alnaeem, A., Chu, D. K., Perera, R. A., Chan, S. M., Aimathen, F., ... & Peiris, M. (2017).
Longitudinal study of Middle East Respiratory Syndrome coronavirus infection in dromedary camel herds in
Saudi Arabia, 2014-2015. Emerging microbes & infections, 6(6), €56.

106.Sikkema, R. S., Farag, E. A., Himatt, S., Ibrahim, A. K., Al-Romaihi, H., Al-Marri, S. A,, ... & Koopmans, M. P.
(2017). Risk factors for primary Middle East respiratory syndrome coronavirus infection in camel workers in
Qatar during 2013-2014: a case-control study. The Journal of infectious diseases, 215(11), 1702-1705.

107.Lan, J., Yao, Y., Deng, Y., Chen, H., Lu, G., Wang, W., ... & Qin, C. (2015). Recombinant receptor binding domain
protein induces partial protective immunity in rhesus macaques against Middle East respiratory syndrome
coronavirus challenge. EBioMedicine, 2(10), 1438-1446.

108.Yozwiak, N. L., Schaffner, S. F., & Sabeti, P. C. (2015). Data sharing: Make outbreak research open access.
Nature News, 518(7540), 477.

109.WHO MERS-CoV Research Group. (2013). State of knowledge and data gaps of Middle East respiratory
syndrome coronavirus (MERS-CoV) in humans. PLoS currents, 5.

110.Excler, J. L., Delvecchio, C. J., Wiley, R. E., Williams, M., Yoon, I. K., Modjarrad, K., ... & MERS-CoV Vaccine
Working Group. (2016). Toward developing a preventive MERS-CoV vaccine—report from a workshop
organized by the Saudi Arabia Ministry of Health and the International Vaccine Institute, Riyadh, Saudi Arabia,
November 14-15, 2015. Emerging infectious diseases, 22(8).

111.Abdel-Moneim, A. S. (2014). Middle East respiratory syndrome coronavirus (MERS-CoV): evidence and
speculations. Archives of virology, 159(7), 1575-1584.

112.Woolhouse, M. E., Rambaut, A., & Kellam, P. (2015). Lessons from Ebola: Improving infectious disease
surveillance to inform outbreak management. Science translational medicine, 7(307), 307rv5-307rv5.

113.Saeed, A. A. B, Abedi, G. R., Alzahrani, A. G., Salameh, I., Abdirizak, F., Alhakeem, R, ... & Alabdely, H. M.
(2017). Surveillance and testing for Middle East respiratory syndrome coronavirus, Saudi Arabia, April 2015—
february 2016. Emerging infectious diseases, 23(4), 682.

114.McCloskey, B., Dar, O., Zumla, A., & Heymann, D. L. (2014). Emerging infectious diseases and pandemic
potential: status quo and reducing risk of global spread. The Lancet infectious diseases, 14(10), 1001-1010.

115.Hossain, N., & Househ, M. S. (2016, July). Using HealthMap to Analyse Middle East Respiratory Syndrome
(MERS) Data. In ICIMTH (pp. 213-216).

116.Laursen, L. (2013). SARS-like virus reignites ownership feuds.

117.Perl, T. M., & Price, C. S. (2015). Orchestrated scientific collaboration: critical to the control of MERS-CoV.
Annals of internal medicine, 163(4), 313-314.

118.WHO R&D Blueprint Building capacity for material transfer agreements in public healthh emergencies, 16
December 2016.

119.World Health Organization (WHO). WHO Target Product Profile for MERS-CoV Vaccines. May 2017.



/
\

Erasmus MC

Universitain Medisch Centrum Rotterdam

\
i

P4 National Inst i e w =1 [~—_|
3 National Institute for Public Health VU % rpa—
o

and the Environment AMSTERDAM U K a I

Ministry of Health, Welfare and Sport rople

120.Modjarrad, K. Research and Development Activities for Middle East Respiratory Syndrome: The Current
Landscape.

121.Pisani, E., Ghataure, A., & Merson, L. (2018). Data sharing in public health emergencies. Wellcome Trust &
GloPID-R

122.Thorner, A. R., Cao, B, Jiang, T., Warner, A. J., & Bonis, P. A. (2016, January). Correlation between UpToDate
searches and reported cases of Middle East respiratory syndrome during outbreaks in Saudi Arabia. In Open
forum infectious diseases (Vol. 3, No. 1). Oxford University Press.

123.World Health Organization. (2017). Meeting report of the informal consultation on building capacity for
material transfer agreements in public health emergencies, Institut Pasteur, Paris France, 16 December, 2016.

124.Rabaan, A. A., Al-Ahmed, S. H., Bazzi, A. M., & Al-Tawfiq, J. A. (2017). Dynamics of scientific publications on the
MERS-CoV outbreaks in Saudi Arabia. Journal of infection and public health.

125.WHO MERS-CoV Global Summary and Risk Assessment, 5 December, 2016 (WHO/MERS/RA/16.1)

126. Sane J, Edelstein M. Overcoming barriers to data sharing in public health. A global perspective. Chatham
House; 2015

127. Ribeiro C, van Roode M, Haringhuizen G, Koopmans M, Claassen E, van de Burgwal L. How ownership right
over microorganisms affect infectious disease control and innovation: A root-cause analysis of barriers to data
sharing as experienced by key stakeholders. PLoS One 2018; 13(5).

128. Van Panhuis W, Proma P, Emerson C, Grefenstette J, Wilder R, Herbst A, Heymann D, Burke D. A systematic
review of barriers to data sharing in public health. BMC public health 2014, 14(1), 1144.

129. GloPID-R. Principles of data sharing In public health emergencies. June 2018. Available from glopid-r.org

130. Makhlouf M, Omer S, Elyamani R, Aabdien M, Sharaf M, Al-Sayed A, Farag E, Al-Kubaisi N, Al-Hajri M, Al-
Romaihi H, Al-Thani M, Al-Marri S, Selim N. The use of Health Belief Model to assess risk perception and
practices of camel farm owners in Qatar about MERS-CoV, 2015. JEMTAC 2016, published online 9 Oct 2016.

131. Ritchie J, Spencer L. Qualitative data analysis for applied policy research. The qualitative researcher's
companion. 2002; 573, 303-329.

132. Grin J and van de Graaf H. Technology assessment as learning. Science, Technology and Human Values 1996,
20(1), 72-99.

133. Enserink M. Mission to MERS. Science news features, 13 June 2014, vol. 344, issue 6189. Downloaded from
sciencemag.org on 26 September 2018

134. Nature Editorial. Present danger. Nature 510, 311 (19 June 2014). do0i:10.1038/510311a

135. Butler D. Progress stalled on coronavirus. News in focus. Nature 501, 19 September 2013, (7467):294-5. doi:
10.1038/501294a

136. WHO Policy Statement on Data Sharing by the World Health Organization in the Context of Public Health
Emergencies, 13 April 201, available online via www.who.int

137. Modjarrad K, Moorthy V, Millett P, Gsell P, Roth C, Kieny M. 2016. Developing global norms for sharing data
and results during public health emergencies. PLoS Med 13(1): e1001935. doi:10.1371/journal.pmed.1001935

138. Surveillance for human infection with Middle East respiratory syndrome coronavirus (MERS-CoV): Interim
guidance. Geneva, Switzerland, World Health Organization. 2018. WHO/MERS/SUR/15.1 Revision 1.
Downloaded from ww.who.int

139. Laboratory testing for Middle East Respiratory Syndrome Coronavirus, Interim Guidance. Geneva,
Switzerland, World Health Organization. 2018. WHO/MERS/LAB/15.1/Rev1/2018. Downloaded from
ww.who.int

140. Chretien J, Rivers C, Johansson M. 2016. Make data sharing routine to prepare for public health emergencies.
PLoS Med 13(8):€1002109. doi:10.1371/journal.pmed.1002109

141. Political commitment to MERS-CoV in Saudi Arabia. The Lancet Editorial, vol 383 (9928), 3 May 2014.
DOI: https://doi.org/10.1016/50140-6736(14)60732-7



http://www.who.int/
https://doi.org/10.1016/S0140-6736(14)60732-7

Erasmus MC

UniversitaieMedisch Centrum Rotterdam

] L=

P National Institute for Public Health V U # xEI[J\EER‘iITa‘l —— -_--‘...“'\-!
¥ and the Environment o )

Ministry of Health, Welfare and Sport o AMSTERDAM wm ,IJ K a l d

o the Eiritish poople

142. Heymann DL, Liu J, Lilywhite L. Partnerships, not parachutists, for Zika research. N Engl ) Med 374;16. 21 April
2016.

143. Sharing data to save lives. Nature Medicine Editorial. Vol 21, no 11, November 2015, p1235

144. Delaunay S, Kahn P, Tatay M, Liu J. Knowledge sharing during public health emergencies: from global call to
effective implementation. Bull World Health Organ 2016; 94:236.

Doi:http://dx.doi.org/10.2471/BLT.16.172650.



\
i

and the Environment
Ministry of Health, Welfare and Sport

AMSTERDAM wm 'lJ !(Ha

Annex II Interview guide

Introduction

Based on your experience / the experience of your institute as... (what we know about his/her
involvement with MERS-CoV)... during the MER-CoV epidemic (in Qatar); we are contacting you to learn
about your experience and opinion on the sharing of data during the epidemic. Before starting | would
like to highlight that this interview will be performed according to the Chatham House rules, therefore
the information provided will be kept anonymous. We will report to you the preliminary findings from
the study for feedback and validation purposes. Also, would like to ask your consent to record this
interview for further analysis and use, anonymously, in future publications. Is there any point that you
would like to clarify before starting the interview?

Questions

1. Confirming stakeholder role and contribution
Introduce and explain the timeline and use it as an active tool during the following questions.

a) In the invitation letter to this interview, we have described, based on the desk study, how we
identified your involvement with the MERS-CoV research/response. Could you shortly confirm
or correct your role and task to that, especially in regard to your participation/collaboration with
the MERS-CoV research/response in Qatar?

Useful tools for these questions
e Timeline displaying the key developments/evolvements of the epidemic and highlighting the
involvement of the stakeholder and his/her institution on the MERS-CoV research/response.

2. Description of data sharing practices
Introduce and explain the interview data matrix and use it as an active tool during the following
questions:

a) What are your general feelings about the data sharing practices during the MERS-CoV
epidemic? From your experience, during the course of the epidemic, do you think sharing
was overall satisfactory on unsatisfactory?

b) Which types of data were typically shared with you and from whom were they coming? Did
this differ in the different phases/periods of the epidemic (see the timeline)?

- Points for confirmation: how he/she obtained the data and how the data was used

c) Which type of data were typically shared by you and towards whom did you share these?
Did this differ in the different phases/periods of the outbreak (see the timeline)?

- Points for confirmation how he/she shared the data and why he/she shared
(perceived importance of the data)

d) Did you - generally speaking and as far as you can see - notice any change in attitude
towards data sharing over time, or did you yourself change or had to change your data
sharing practices or policy over time? If any changes, can you elaborate on the perceived or
suspected motives?

Useful tools for these questions
e Interview data matrix discriminating and exemplifying the different types of data, the different
levels of sharing and the different stakeholders involved in each level;
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e Timeline discriminating the different phases and events that occurred in each phase in order to
compensate for recall bias.

3. Enablers to data sharing

a) You have just described some events during the epidemic in which either you shared data or
data was shared with you. In your opinion, what were the facilitators, or in other words the
enablers, that helped or improved the sharing process the most?

- By enablers we mean any factor that facilitates or motivates data sharing. Those can
be conditions, procedures, attitudes, persons, infrastructures, technologies, etc.

b) Depending on one’s position in an organization one might have different views on the
possibilities for influencing data sharing. From your personal opinion, are you or your
organization in a position — formally or informally — to enforce or facilitate the sharing of
outbreak-related data?

Useful tools for these questions
e Definition and examples of enablers;
e Timeline discriminating the different phases and events that occurred in each phase in order to
compensate for recall bias.

4. Problems and complications / Barriers to data sharing

a) Changing the topic from enablers to data sharing to possible complications and barriers. From
the data that you described was shared with you, did you encounter any serious issues, that did
endanger or delay, or could have endangered, the application/use of the data for the epidemic
response and control? Concerning:

- The quality or completeness of data?

- The timeliness of sharing?

- Differences on perceptions (the perceived urgency)?

- Procedures or authorization of the sharing?

- (Interpretation of) the legal framework regarding national/international sharing?
- Any other?

b) To make sure that we have a complete overview of possible experienced complications to the
sharing of data we ask all interviewees specifically: was there for you at any point in time a need
to access specific data that was not available or accessible for you; and which was not yet
mentioned in this interview? If so, what type of data was it and why do you think it happened?

- Did you finally managed to overcome this barrier and have had access to the data?
How did you do this and how long did it take? How the data would have contributed
to the epidemic research/response?

c) Now changing the perspective from receiver of data to provider, have you been in the situation
that you or your organization were/was reluctant to share data or had to decide not to share?
Was this temporally or definitely? Can you elaborate on the motives?

- Did you find a way to overcome these barriers and if so, how?

Useful tools for these questions
e Definition and examples of the different types of public health actions for outbreak control and
response;
e Interview data matrix discriminating and exemplifying the different types of data, the different
levels of sharing and the different stakeholders involved in each level;
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e Timeline discriminating the different phases and events that occurred in each phase in order to
compensate for recall bias;
e Definition and examples of possible barriers.

6. Proposed changes and recommendations

a) We do not finish this interview, without giving you the opportunity to express your final
reflections on the experience with data sharing during the MERS-CoV epidemic. In this regard,
have you identified any lessons learned (regarding data sharing) that could be useful for future
epidemics? Which advices can you give to others in similar/future situations?

b) We all know that there are no clear/easy solutions to address all data sharing challenges. But, do
you see any (other) possible solutions or what would be a first step forward in solving these
challenges?

- Point for confirmation: who could/should work towards developing/implementing
these suggestions? Who should take up the responsibility?

Conclusion

Thank you very much for your time. Your contribution is very important for our research. Could we
contact you again in the future to provide our preliminary results for feedback and validation? Could you
recommend one or more persons who we could take up contact for our research?



Annex III Timeline of events during the MERS-CoV epidemic

PHASE |: Emergence, Discovery and Primary Response
Qatari 1* Case

Global cases of MERS-CoV, new cases in Qatar and their

10-10-2012 - 31-10-2012

progress Hajj season
23-06-2012 - 25-06-2012 03-09-2012 - 23-09-2012
Patient zero (P0) in Saudi Arabia: P1in Qatar (QP1):
from disease onset to patient death from onset to transfer to the UK from onsgt to transfer to Ger
| ﬂ i : |
| o i | [ |
01-07-2012 01-10-2012
01-06-2012 19-11-2012
01-10-2012
Health preparations
" . . . for Hajj season were
Outbreak control and response: based on surveillance, epidemiological, initiated: Seasonal flu
clinical, laboratory and public health response related data vaccine is available
04}10-2012
12.09-2012 Reports frpm the UK (PHE)
Indicating that the Qatari
nCoV s identified in patient hpd contact with
COLOR CODING 25-06-2012 - 14-03-2012 Landon (QP1) camelf and sheeps
. New coronavirus (nCoV) is identified in Erasmus MC in the Netherlands 25109'2012 n 03- 10-2‘012 .
Information related to the Food sector A Qatari NOCT was e training
. . ivated in Qata
Information related to the Animal 4 in Qatar
Health sector | ! : | |
. . H H
Information related to the public health | o i | |
sector 01-07-2012 01-10-2012
Information related to Qatar 01-06-2012 29-09-2012 19-11-2012
Development of the risk assess-
ment plan and roadmap to response
ACRONYMS (in Qatar) with support from WHO and FAQ®
Pne Patient n® . , o p — i i nublizherd
i : 1gs and published reports
QPne Qatar Patient n® W:O ?;n:_a communication and support: based on meetings and published reports
) . g
UK United Kingdom ancpdeeines 23-07-2012 - 25-08-2012
CoV Coronavirus Consultation in Cairo to identify key who zab-lo_ar;zmzr og | 2110-2012-23-102012
nCoV New coronavirus issues for implementation of integrated VHO publishes a revised i on Casablanca on esta-
EMC Erasmus Medical Center 18'05"?01‘? - 19-06-2012 disease surveillance and response strategies \I;!BFII;\ casde ?ef'mmu:, blishing an outbreak alert and
EMRO meeting in Cairo to develop in the Eastern Mediterranean Region (EMR) ased on data from response network in the EMR
PHE Public Health England "hﬂ“““:"“* tool ’°’_“":?"':"‘E of confirmed cases jer the umbrella of GOARN
. . ealth care-associated infection
NOCT Qatari National Outbreak Control n { \ ﬂ
Taskforce [ i : L | |
. . T i 1 i
EMR Eastern Mediterranean Region ! " ' ' I ti !
. . 01-07-2012 01-10-2012
EMRO WHO Regional Office for the
Eastern Mediterranean Region 01-06-2012 31-10-2012 19-11-2012

GOARN WHO's Global Outbreak Alert
and Response Network

WHO publishes a lab biorisk management
guidance for handling human specimens
of suspected or confirmed cases
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PHASE II: Mitigation and Understanding
a) Increasing number of cases and deaths in the EMR, with confirmation of Qatari 2" Case

Global cases of MERS-CoV, new cases in Qatar and their progress
20-11-2012 08-05-2013 01-06-2013
2nd case confirmed 11-02-2012 MNew case in France witha 3 cases in ltaly with
in Qatar (QP2 is the The UK reported history of travel to Dubai reécent travel to Jordan
6th case worldwklel 3 new confirmed cases and United Arab Emirates

30-11-2012
2 fatal cases in Jordan (occurred in April
2012) signaled that the virus emerged 2
months earlier than PO in Saudi Arabia
and increased the suspicion that the

25-03-2013

Germany reported

of a new confirmed case 22-05-2013

2|new cases in Tynisia

1st case vsited Qatar and) Saudi Arabia
nCoV can spread from person to person I
|
[ | [ ] | [ |
01-01-2013 01-04-2013 01-07-2013
20-11-2012 07-08-2013
Qutbreak control and response: based on surveillance, epidemiological
25-07-2013

clinical, laboratory and public health response related data

WHO advised people who have chronic
medical conditions and will pilgrimage
to Saudi Arabia, should consult their
healthcare provider about the risks

01-05-2013 - 19-05-2013
WHO warned about nCoV, as a threat to the entire
world {concerns about breader community transmission)

25-11-2012 21-12-2012
Camels as a potential source of WHO reported after investigation

nCoV: NOTC decides to visit of the Jordan cluster suspicilonls 15.05-2013 ﬁ 25.05.2013
:amgl bafns as part ofthe  that human to l'}uman transmission WHO recognises hospital transfni- The Cronavirus Study Group of 22-07-2013
feld investigation tould be occurring, but not as SARS ssion: 1st time health care workers the International COMMILLEE ON £2mels have beer mentioned as
01-12-2012 - 31-12-2012 have been diagnosed with nCp\v Taxogomy of Viruses decided possible sources of a few human
The Qdtari hospital (HMC) lab introduced after exposure to patients to cdll the nCoV: MERS-CoV cases, but OIE chmment the
the E's PCR assay for detection and 01-03-2013 29-04-2013 11-06-2013 inconclusive evidenke of such a link
confirmation pf nCoV WHO listed the diagnostic tests so Countries arg required [atafanalized by German scientists
far developed and supported a lab to notify WHQ in case c!f suggested an intermediary host
\ network in to assist affected countries infections with the nCo etween humans and bats
\ |
[ i | li | [ |
FT i l [ P | [ |
01-01-2013 01-04-2013 01-07-2013
20-11-2012 07-08-2013
WHO formal communication and support: based on meetings and published reports
and guidelines 11-06-2013 - 13-06-2013
Consultative meeting in Egypt for guidance
13-12-2012 - 14-12-2012 15.05.2013 ©N controling zoonotic EIDs
Intercountry meeting on 19-02-2013 03-07-2013 17.07-2013
the Eastern Mediterranean WHO updated its case definition WHO and the ISARIC developed and " : . .
A ed | : ! {0 published revised WHO's Emergency Comitee
Acute Respiratory lliness for reporting, including patients shared a set of research protocols and case definitions Bency Lomit
Surveillance network, in Egypt with milder symptoms and citzens case report forms for studies of pathogenesi - annouces that the conditions
1122012 and travelers to affected regions and pharmacology and developed interim 05072003 for a PHEIC have not been met
e 5 14-03-2013 guidance for probable or confirmed cases o
WHO ddyeloped a webpage . ) X . published 3 guideling 27-07-2013
ACRONYMS for nColf with guidance for WH° Aublishes an interim guidance doc for fod hvestigation fases with WHO published interim
surveillane, infection control, clinicgl management ol_nCoV cases: who 06-05-2013 reggmmendations for cas¢  surveillance recommen-
. 3 bioriskjnanagement, and should updersc lab testing. They also "do WHO has develoobd interim finfllng, surveillarjce enhar{- dations for sample colle-
HMC Hamad Medical Corporatfoﬂ |abfjratory testing not advise specu:l ;tree:mg at points :If guidonce for pre:" nlilon g cenfdnts, and neefled studips  ction for diagnastics®
P entfy nor travel or trade restrictions —
SARS Severe Acute Respiratory Syndrome v control in healthfcare for 30-07-2013
. . 14-01-2013 - 15-01-2013 19-03-4013 - 21-03-2013 probable or confirmed cases 20-0642013 - 22-06-3013 ) .
MERS Middle Fast Respiratory Syndrome WHO's Technical consultative EMRO meeting on influenza at the e < Tatercouplry MERS-Coy fnce- WHO published a questio-
i H meeting on nCoV, in Egypt human-animal interface in Egypt - ting at|the EMRO in {diro nnaife as atoal to help
ISARIC International Severe Acute Respiratory 0 WHiA's ahnual meeting 0 the irvestigation of cases
and Emerging Infection Consortium l i ] | H |
WHA World Health Assembly I I I [ [ [ | I [
. 01-01-2013 01-04-2013 01-07-2013
PHEIC Public Health Emergency of 05-06-2013

WHO published updated guidance on
travel recommendations for MERS-CoV

20-11-2012 07-08-2013

International Concern
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PHASE II: Mitigation and Understanding
b) Isolation of the virus in camels, and continuing cases from Qatar

Global cases of MERS-CoV, new cases in Qatar and their
progress

03-11-2013 13-11-2013 16-04-2014 08-05-2014
Qatari 7th case 8th Qatari case United Arab Emirates reported a 1st case in Lebanon 30-09-2014

— 07-11-2013
18-10-2013 cluster of 10 cases among
1 New case in Spain, 07-05{2014

ari 5th case confirmpd at health-care workers ;
Qurari who travelled to Ma- ——— 1stcasein

14-05-2014 1 case in Austria

1st case in the Ne- from KSA citizen

20.08-2013 the end of the Hajjjsegson dinah and Mecca 18-04-2014 Yenjen therlands "‘"l: "‘“S 12-1042014 - 22-10-2014
X MNew case in Greece istory to Saudi Arabia
3rd case;:::‘rimed in  27-102013 B1-12-7013 2.05-2b1. 50s 2014 Qatari 10th and 11th cases’
Gman \Qatari 9th case 1st ejse in the|USA, ) .
27-08-2013 the 1st case| ~ 13-11-2013 P . . 2 cases in Algeria
4th Qatar case confirmed Kuwait reports 2eloa-2bda 26-05-2014
as a contagt of previous case 2 cases 1stclfse i vht st case in Iran
[ | = |
[T [ | IREE I

01-10-2013 01-01-2014 01-04-2014 01-07-2014 01-10-2014

27-10-2013
Qatari 6th case

Outbreak control and response: based on surveillance, epidemiological,
clinical, laboratory and public health response related data
11-10-2013 - 28-11-2013 07-12-2013 - 17-03-2014 13-06-2014
Qatar notify OIE of exposure of camel to MERS- CoV. Qatari Animal Health Department WHO commented that recent
Samples were collected from camels and other animals announced control of the epidemic studies”provide evidence that
and sent to the Netherlands for testing (RIVM and EMCJ in camels and further animal screening camels are a likely primary source
29-11-2013 of the MER-CoV that is infecting
08-08-2013 0 yarm Cla: ples humans.”
15t strong clue about a possibleghimal avbid contact with animals.

20-08-2013 31-12-2014

27-03-2014
WHO and OIE recognize camels

as squrce of MERS-CoV, but trans-
misson to humans is not yet clear|

tHe MERS-CoV 29-12-2013 —_— ‘545-2

42-08-2013 h{s been detectedfn 1 herd

SCH ldunches an awa- o a human case . g in Qatar seems to bd frae of

reness campaign inclu- he 1st time the firgs has clearly  the virus (camels hape self-

ding Relpline services been found i

| ‘ |
' i
| [ I i ol !
01-10-2013 01-01-2014 01-04-2014 01-07-2014 01-10-2014
25-11-2013

Special debriefing from the Qatari national senate demanding disease

itoring d ically and abroad, ion of isolation capacity in

Healthcare facilities; screeningof humans and animals

08-08-2013 31-12-2014

WHO formal communication and support: based on meetings and published reports
and guidelines

16-09-2013 01-12-2013 - 04-12-2013
. ~ " 10-06-2014 - 11-06-2014 01-09-2014 - 30-10-2014
WHO offered revised recommen- 2™ Intercountry meeting on the MERS-CoV 2005-2014 - 21-05-2014 H i i i i
. I . 3 ) i WHO, OIE and FAQ joint WHO convened a WHO revises the interim reccommendations
dations on lab testing, including  surveillance network (EMARIS) in Cairo lab i f ing fi i
meeting in Oman (Muscat ab experts meeting for lab testing for MERS-CoV including Lab

advice on caution with serologic i ; .
tests because they have not been 15-12-3413 - 16-12-2013 declaration) in France to updated reco-  confirmation of cases using seralogy alone
mmendations on lab testing

extensively validated Consultation) meeting to determine -2014 - 17-09-2014
— a public heffth research agenda L WHO Meetingjof heads of
4-12- on MEHS-CaV, in Egypt 28-04-2014 - 29-0442014 medical missions dn public health
04-12-2013 BYP!

WHO anncunces that the conditions for 1G-12-2013 - 12-12-2013 The 2nd Scientific Advispry Bodgrd 15-07-2014 - 17:0712014  prgparedenes for Haij

a PHEIC have not at present been met. WHG hnd JSARIC jointly held a MERS-Cov Meeting of the Global denter fhr ~ * e "‘_"f_i“";‘," N ¥ 06-08-2014
ACRONYMS But emphasized the|need for case-control  Ouffreaf Readiness Workshop on the Mass Gathering Medicing, Minigry ‘,’T"J:‘:“'P;:‘:EI(.',‘ “;, ‘[: " :: :,r\:‘ WHQ has publicheda naw

and serologic studis for environmental, nic§l management, in Geneva of Health, Saudi Afabia FrommEnGRns o SmipEo epidefniclogic field protocol

. . from animals to humans and at rifk groups .
SCH Qatari Supreme Council of Health and animal-hqman interfaces I ! for|populations at risk
H 1 d ] H ]
: . | i i N g : | |
RIVM Netherlands Institute for Public Health I T ; T L i ] ; 1 |
i ] ! !
and the Eﬂv]roﬂmeﬂt 01-10-2013 01-01-2014 i 01-04-2014 L 01-07-201 01-10-2014
. — 02-03-2014 - 03-03-2014 17-05-2014 - 22-05-2014 14-07-2014
EMAR'IS Esaterﬂ Medfterranean ACUte 2&0&20::“0 blish :9';11':313 sdumialogical Consultative meeting to determine WHO mission to Qatar WHO revises its case 1122014
H H H the * Toepidemiglogical i blic health h d t 2 =Ll Il Anfimiti, d sl
Respiratory Infection Surveillance oo e o . the public health research agenda _ to review o an
P y }c Investigation of MERS-CoV Patients’ Contacts” 1 pERS.CoV, in SAudi Arabia in infection prevention and control  ce reccommendations
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PHASE llI: Disease Spreap and Knowledge Gaps
Global cases of MERS-CoV, new cases in Qatar and their progress
20-05-2015 - 30-07-2015
MERS-CoV outbreak in South Korea
01-01-2015 - 31-01-2015 22-05-
Qatari 12th case Qatari 14thland 15th cases
04-03-2015 30-04-2016
tari 13th case 9fps-2015 Qatari 17th case”
st cage in China i
1502-2015 from 46:02; 2015
1sf case ih the Philippines 18-06-2015 Qatari 16th case 12-06-2016
ho was a health care case in Thailahd 10-04-201f Qatari 18th case
orker [n Saud] Arabia whd travelled from §man 1 case in Bahfain.
eek medical cyre Saudi Arabia citizen
| : = I |
1 : :
I i1t [ [T |
01-04-2015 01-07-2015 01-10-2015 01-01-2016 01-04-2016 01-07-2016 01-10-2016
01-01-2015 31-12-2016
Outbreak control and response: based on surveillance, epidemiological,
clinical, laboratory and public health response related data
05-02-2015 ) 15-09-2015 16-06-2016
WHE t_om_ment m‘! tha sl_udv;n i £ OIE report: 4 camel outbreaks dated
Qatar indicating !"ghe{ visk for L L back to March and April involved herds
hME::-CoV m!e?mn florhpeoplz; at 2 farms and a village, in addition to
a'; S “"g W"I:_“_M ¥ the Riyadh livestock market. Many of the
SIC TEECORHIRNE Spmvian SHEteme 16-06-2015 human MERS cases reported in the country
measures for this population wo's emergency committee 04-10-2015 over the past 2 to 3 months have been 14-09-2016
expressed concern over the spread  Cidmel owners are threatening linked with exposure to camels No major disease outbreaks
of MERS in South Korea, but held legal action against Saud| _ or other public health threats
off on recommending that a PHEIC Arapia that say camels surfaced during the Hajj pilgrimage
should be declared are ghe m source of MERS-CoV that just concluded in Saudi Arabia
| ] [ |
] | [l |1 !
01-04-2015 01-07-2015 01-10-2015 01-01-2016 01-04-2016 01-07-2016 01-10-2016
01-01-2015 31-12-2016

WHO formal communication and support: based on meetings and published reports
and guidelines 14-11-2015 - 15-11-2015

27-04-2015 - 29-04-2015 Funding agencies, NGOs, and
Regional workshap on MERS-CaV researchers across the world
and One Health in Qatar, with the  @ssémbled in Saudi Arabia to discuss
Production of the Doha Declaration vaccine development challenges
10-129015 - 11-12-2015

07-07-2016
WHO meeting to discuss R&D
blueprint to speed up development
of tests, treatments, and vaccines
ey R against pathogens with pandemic
43013018 2_2 a1-a0a6 potential selected MERS-CoV as a

05-05-2015 §06-05-2015 WHO R&D Blueprint Meeting, . case study 14-12-2016 - 15-12-2016
International ntific meeting in Geneva, to develop a — Consultative meeting of
on MERS-CBV in Egypt ~ 14-09-2015 - 16-09-2015 roadndap for MERS-CoV GOARN partners in the
Third intercountry meeting on : : EMR, in Egypt
the EMARIS network in Jordan -
y !
| P i '
' | Pl T o
01-04-2015 —O=07-2015 01-10-20* 01-01-2016 01-04-2016 01-07-2016 01-10-2016
27-07-2015
01-01-2015 WHO updated guidance on the 19-10-2015 - 21-10-201% 31-12-2016

management of asymptomatic Meeting to establish a regional netwerk for

persons who are RT-PCR positive putbreak alert and response, in Morroco (GOARN)
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PHASE IV: Reflections and Lessons Learned

wellcome

30-06-2018
Qatar reported 24 MERS-CoV
cases, including 8 deaths

Global cases of MERS-CoV, new cases in Qatar and their progress

18-04-2018 - 16-05-2018
01-12-2017 - 31-12-2017 7 new human cases were
Qatari 24th case reported in Saudi Arabia,
20-03-2017 - 18-04-2017 03-03-2018  including 2 fatalities
Qatari 19th and 01-08-2017 - 31-08-2017 Another case is reported
20th cases Qatari 22th and 23th cases 02-01}2018 from Oman 2018
23-05-2017 1s] case in Malasya who La H case is from
Qatari 21th case trgveled to Jaudi Arabia Thd United Arab Emirates’
| P | P i P
T + T | T ; T
' Pl | l ! ; I ! 1 | [
01-04-2017 01-07-2017 01-10-2017 01-01-2018 01-04-2018
01-01-2017 30-06-2018 30-06-2018
a . R . WHO has been notified of 2,229
Outbreak control and response: based on surveillance, epidemiological laboratory-confirmed cases of
clinical, laboratory and public health response related data MERS-CoV from 27 countries,
including 791 associated deaths
30-04-2017 - 30-05-2017
WHO launched online introductory course an MERS-CoV to provide
infarmation about what is known, the diseases it causes and the
ways to prevent, respond to and control outbreaks of MERS-CoV
16-05-2018
17
WHO updated the interfiew questionnaire
for MERS -Coy taking ifto account curent
K ledge aboul exp ¢, risk and
01-06-2017
WHOQ ¢pdated the travel
adviicg for piligrimages —‘
'
| ; ! |
l P l | l
01-04-2017 01-07-2017 01-10-2017 01-01-2018 01-04-2018

01-01-2017 30-06-2018

WHO formal communication and support: based on meetings and published reports

and guidelines
13-03-2017 - 14-03-2017
WHO and The University of Hong Kong
co-hosted an informal meeting to discuss

previously conducted studies of respiratory
virus and plan for future observational and

experimental studies of environmental

and air sampling of MERS-CoV

25-09-2017 - 27-09-2017
FAO-OIE-WHO Global Technical
Meeting on MERS-CoV in Geneva
with leaders from 33 countries, who
agreed on next steps for controling MERS-CoV

15-01-2017 - 19-01-2017

09-05-2017 - 15-05-2017

22-08-2017 - za-ns-mj}
ing

06-02-2018 - 07-02-2018

26-06-2018 - 27-06-2018
WHO and IV] Joint

EMRO conducted a training EMRO conducted a review Regional consultative me
workshop in Riyadh aimed mission to Qatar to assess  on the Emerging and Danggyous WHO's R&D Blueprint ¢ I Symy for MERS-CoV
at initiating the sentinel the existing preparedness Pathogens Laboratory Netgork MERS-CoV is considered as a priority vaccine development,
site surveillance system and response to MERS-CoV (EDPLN), in Egypt disease for the development of in Seoul
” outbreaks downstream countermeasures
(I i i m ! H
R il R { { il
01-04-2017 \/_/ 01-07-2017 01-10-2017 01-01-2018 01-04-2018
30-06-2018

01-01-2017

01-05-2017 - 31-05-2017

WHO published Target Product Profiles for MERS-CoV/
vaccines describing the minimum acceptable standards
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