Lniversitat
wien

MASTERARBEIT / MASTER’S THESIS

Titel der Masterarbeit / Title of the Master's Thesis

Assembling THE surveillance system:

Problematization of global health assemblages in the case of the Global
Antimicrobial Resistance and Use Surveillance System (GLASS)

verfasst von / submitted by

Neringa Simkute, MA

angestrebter akademischer Grad / in partial fulfilment of the requirements for the degree of

Master of Arts (MA)

Wien, 2023 / Vienna 2023

Studienkennzabhl It. Studienblatt / UA 066 906
degree programme code as it appears on
the student record sheet:

Studienrichtung It. Studienblatt / Masterstudium Science-Technology-Society
degree programme as it appears on
the student record sheet:

Betreut von / Supervisor: Mag. Dr. Christian Haddad



Table of Contents

F Ao g To1T1V (=T o 1= o =T o €S 3
O 1o (o o (U Tt (o [P TRTRTRRR 5
S = (<3 o) 1 (L1 AN o TP 10

2.1.  Emergence of antimicrobial resistance as a global threat and tackling AMR on a global scale

10

2.2.  Understandings of global in the global health field ............cccccooiiiiiii i, 16
2.3.  The multiple understandings of counting within the global health field................c.ccccee... 20

3. ASSEMDIING @ CASE STUMY ....eviiiiiteieieieee bbbttt bbb 28
3Ll CASE SEUAY ...ttt r e 28
3.2, RESEAICH QUESTION ...ttt 36
3.3, Materials and MEtNOUS ...........ccveiiiiiii e 38
3.3.1.  DOCUMENT @NAIYSIS ....vviivieiiecieeite e s st e e e et se e s e st e e be e re e ste e s e e e neeente e sreesreesneenneas 38
B.3.2.  INEEIVIBWS ...ttt 41

3.4, Methods Of data ANaAIYSIS........cceiiiiiiiiii st 44
3.5, LIMIALIONS L.ttt 45

4. TheoretiCal PEISPECTIVES ... ..cciiiieiiieiee ettt bbb 48

4.1. Complexities of the global health field: global assemblages and global health regimes .. 48
1 =110 U0 [ 1T LA T o PR 52
5. EMPITICAI BNATYSIS ...cuviuiiiiiiieiiiteitete et 55

5.1.  Navigating the embedded power relations in the global health field while assembling global
F AN R V=TT | g To - SRS 55

5.1.1. WHO assembling AMR as a global health threat: global health security regime.............. 55

5.1.2 WHO roles in the global AMR data collection and standardisation. WHO as a global

coordinator and collaborator in the global health field ..............cccocoeiiii e, 60
5.2. Knowledge practices in assembling global AMR surveillance and standardisation............. 71

5.2.1. Laboratories” relevance in the global AMR data collection and standardisation: capabilities,

Visions, and COMPELING StANCAIUS..........cviiieie et e srae e snes 71



5.2.2. Epidemiological relevance in global AMR data collection and standardisation................ 76
5.2.3. Clinical expertise and relevance in the global AMR data collection and standardisation.. 87
5.2.4. Expertise and negotiations within WHO on global AMR surveillance methodology........ 92

5.3.  Dominant practices of the global in the AMR surveillance assemblage and resistance towards

5.3.1.  Global AMR standardisation within the distinction of Global North and Global South:

filling in the “knowledge gap” in lower-to-middle inCOMe COUNEIIES........ccvevvereienieieieiene 96

5.3.2.  One Health AMR data surveillance in the context of the dominant practices of AMR

data collection in the human health domain...........ccocoviiiiiiiii s 101
5.3.3. External visions and expertise on standardizing global AMR surveillance...................... 105

B, DIESCUSSION .tttk b bbb bbbt b bbbt et e bt et bttt e n e 110
T CONCIUSTON. ...ttt bbbttt b bbb e eneas 121
BIDIOGIAPNY ..o 124
F AN o]0 1=] T LD B A 1] 1 - T OSSR 131
B V1= ] 0 T=] ) 2 XS]0 o SRS 132
Appendix 2. Categories and themes derived from the empirical analysis ...........c.cccccevvviveiiiie e, 135
Appendix 3. Analysed dOCUMENTS HSt.........c.cciiiiiiiiieeie e 136
APPENTIX 4. INTENVIEW QUIAES ...ttt bbbttt 141
AppendixX 5. INtErvieWEES ProfilesS ........ociiiiiiee s 145



Acknowledgements

I have written this thesis together with the amazing support of my thesis supervisor, lecturers from the
University of Vienna, fellow students, colleagues, family members, and persons who agreed to be
interviewed in the context of my thesis topic. For each and everyone | am deeply grateful that | was

able to successfully finish this thesis.

First and foremost, I would like to thank my thesis supervisor Christian Haddad for the amazing support
throughout the whole thesis writing process. | am highly grateful for Christian’s valuable feedback on
many sides of this thesis: suggestions on literature, theoretical perspectives, methodology, empirical
results, writing styles and many others. It was a great academic journey, where | have learned much not
only about antimicrobial resistance (AMR) and its surveillance but also about practices in global health,
knowledge production, and how all these components tie into the fields of STS. Therefore, | am deeply
grateful that Christian guided me through this whole process.

I would also like to thank Prof. Dr Ulrike Felt for valuable feedback, comments, and recommendations
during the Master thesis seminars as a part of the STS study programme. | am particularly grateful to
Ulrike for the inputs to the theoretical perspectives and recommendations on formulating my research
question and structuring the empirical findings. 1 am also thankful for my fellow students who
commented, individually or in a group, on my thesis: Antonia Winkler, Azadeh Badieijaryani, Berit
Wolff, Carsten Horn, Kristin Lerch, Laura Kunz, Magnus Rust, and Noah Munster. Your comments,

feedback, and recommendations have greatly inspired and shaped this thesis.

This thesis was also deeply inspired by all courses, their lecturers and professors in the STS MA study
programme: Univ.-Prof. Dr. Ulrike Felt, Assoc.-Prof. Dr. Maximilian Fochler, Univ. Prof. Dr. Sarah
Davies, Dr Pouya Sepehr, Dr Nina Klimburg-Witjes, Dr Lisa Sigl, Dr Dorothea Born, Dr Simone
Miller, Dr Christian Haddad, Dr Stephan Gauch, Mag. Magdalena Eitenberger, BA. MA, and Lisa
Lehner, BA. BA. MA. MA. Each of the courses led by these professors and lecturers has not only
broadened my understanding of different topics through the STS lens but also provided me with

different tools for how | could think about the topics presented in my thesis.

I am also thankful for the opportunity to participate in the ICU4COVID project at the University of
Vienna (led by Prof. Dr. Ulrike Felt ) along with my studies and my colleagues in the project: Timo
Bunhler, Carsten Horn, and Michaela Scheriau. This project shaped and deepened my understanding of
co-creation, standardisation, and the importance of local settings in technology implementation, among
other topics. These topics also greatly influenced how I viewed my own empirical material and how

this thesis turned out.



I would also like to thank my parents and my sister Evelina for always encouraging and supporting me
throughout my academic endeavours as well as inspiring me to achieve more every day. | am deeply

thankful for your continuous support.

Last but not least | would like to thank all the interview participants that agreed to participate and talk
with me about the topics concerning this study. All your inputs are deeply valuable in shaping this thesis
and in my understanding of AMR, AMR surveillance, global health, and the work of the WHO as well

as other regional and national bodies working on global health topics.



1. Introduction

In 1945, one of the winners of the Nobel prize for the discovery of penicillin, Sir Alexander Fleming,

in his acceptance speech warned about the possible effects of the misuse of antibiotics:

“The time may come when penicillin can be bought by anyone in the shops. Then there
is the danger that the ignorant man may easily underdose himself and by exposing his

microbes to non-lethal quantities of the drug make them resistant” (Fleming, 1945).

Eighty years onward, the World Health Assembly agreed on the release of the Global action plan on
antimicrobial resistance (World Health Organization, 2015). This Global Action Plan on AMR was
highly inspired by the UK’s chief medical officer at the time Dame Sally Davies who, in 2013, framed
antimicrobial resistance (AMR) as “a threat to human health as climate change, that we are now in a
fifth era of attention to what has been increasingly described as the global problem of antibiotic
resistance” (Podolsky, 2018, p. 2). The WHO continued with the discourse of AMR as an “apocalyptic”
global health threat, where a “post-antibiotic era—in which common infections and minor injuries can
kill—far from being an apocalyptic fantasy, is instead a very real possibility for the 21st century”
(World Health Organization, 2014, p. IX).

To tackle such a global health threat, the Global Action Plan on Antimicrobial Resistance (GAP on
AMR) agreed upon by the World Health Assembly in 2015 outlined five key objectives to address AMR
on a global scale. Its second objective was dedicated “to strengthen the knowledge and evidence base
through surveillance and research” (World Health Organization, 2015a). Corresponding to this
objective, World Health Organization (WHO) established the Global Antimicrobial Resistance and Use
Surveillance System (GLASS) in October 2015. The overarching goal of the GLASS is to “continue
filling knowledge gaps, to inform strategies at all levels” (World Health Organization, 2022a)
concerning AMR and its response on a national, regional, or global level. To achieve this goal, GLASS
advocates and supports the standardisation of the global collection, analysis and sharing of AMR data.
The WHO envisions that the GLASS “provides a standardized approach to the collection, analysis and
sharing of national AMR data in samples collected routinely for clinical purposes for a set of pathogens
that cause common bacterial infections in humans” (World Health Organization, 2022a). Therefore, the
AMR data collected via national or regional surveillance systems and standardised by the GLASS are
aimed to form the knowledge for evidence-based policymaking and strategies to prepare to combat the

monitored threat through the global standardisation of AMR systems.

However, such an ambitious goal of a global AMR surveillance system is faced with numerous
challenges. One of the latest GLASS yearly reports (World Health Organization, 2021a) shows that less
than half of the WHO member states submit their AMR data to the GLASS, despite that GLASS was

active for five years already at the time of the AMR data collection and sharing reported in the



document. One such challenge is that many regions perceived as lower income do not possess the
healthcare and laboratory infrastructures and resources required for AMR data collection and reporting.
However, despite having infrastructures in place, some of the countries that are perceived as high-
income, still do not share their AMR data with the WHO and GLASS. Therefore, the global surveillance
of the GLASS depends on the national countries’ political willingness and motivation to build and/or
maintain such infrastructures (World Health Organization, 2021a) as well as submit their AMR data to
the GLASS platform yearly. Despite these challenges, the currently existing literature on AMR and its
surveillance often explores (global) AMR surveillance system(s) while focusing on their limitations
(e.g., Schnall, Rajkhowa, Ikuta et al, 2019), gaps between the global (GLASS) and national AMR
surveillance systems’ methodologies, for example, in Japan (Kajihara, Yahara, Stelling et al, 2020) or
an overview of AMR surveillance system(s) and their achievements, needs, or potential solutions of
how surveillance could be improved (Mogasale, Saldanha, Pai & et al, 2021; Graells, Heizel &
Jorgensen, 2020). However, the currently existing literature, particularly in the Science and Technology
Studies (STS) field, does not appear to look yet in detail at how the global AMR surveillance system,
such as GLASS, is assembled and constructed through a variety of practices as “global” as well as
where the tensions and resistances occur that challenge the GLASS assemblage as a global AMR

surveillance system.

In the case of GLASS, the assemblage of “global” is challenging as the WHO is assembling GLASS
not only from the top to bottom, such as imposing its methodology to other countries but also working
from the bottom-up on the pre-existing surveillance systems on national and regional levels, where the
AMR surveillance harmonisation is envisioned. The WHO assembles GLASS via standardisation
efforts, including the decisions about what AMR data should be collected, where, and how. These
efforts include the WHO’s endeavours to navigate complex power relations between different
stakeholders in the global health field as well as different expertise and knowledge of how the GLASS
should be assembled as a global surveillance system. The standardisation practices of the GLASS-
enabled surveillance allow seeing what is visible and prioritised in a global assemblage, for instance,
which stakeholders, expertise, and data collection practices. Similarly, the standardisation practices of
the WHO also allow exploring further what is left out of the global assemblage of the GLASS, for
instance, what stakeholders, expertise, or data collection practices, as well as other resistances.

Therefore, in this thesis, | aim to answer the research question:

How does the WHO assembles the “global” in global health through its knowledge practices and
embedded power relations in the global health field while implementing the Global Antimicrobial

Resistance and Use Surveillance System (GLASS)?

I have arrived at and refined this research question through the initial literature review as well as the
review of the GLASS documents and initial interviews. Following the understanding of global health

assemblage (e.g., Collier, 2006) this thesis intends to explore and point out what is made visible and
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prioritized in the global health field while assembling global solutions to global threats, such as AMR,
as well as what challenges, complexities, and resistances are left out of the publicly accessible
discourses. Therefore, this question matters as it can show what expertise and knowledge are more
acceptable and prominent in practices and solutions that are perceived as “global” as well as which
rationale they use to convince others of their “global” visions. Zooming into the global health field, this
question also shows how global threats, such as AMR, are rationalised as well as what solutions are

perceived as “global”.

Although the topics in this thesis mainly revolve around the assemblages in the global health field,
including surveillance and AMR, it could also be beneficial to broader audiences from the fields of
Science and Technology Studies (STS) and social sciences. On one hand, this thesis shows the
complications of how we understand, govern, and assemble the “global” and global solutions as well
as the underlying tensions and resistances in such endeavours. However, this work not only explores
how we assemble solutions and deal with infectious disease threats in the global health field, such as
AMR but it can also show how we understand and prepare for global challenges outside of the global
health field. This thesis highlights the complex interactions, tensions, and understandings between the
global and the national or local, different experts, stakeholders, the ways of knowing, and relations
between the Global North and Global South. The exploration of these themes in this thesis could be
helpful in other fields as well, particularly in understanding how the “global” solutions are assembled

and governed.

To answer my research question, GLASS serves as an insightful case as it is called and carved out to
be a “global” surveillance system. AMR is currently receiving increased attention in the global health
field, therefore, strategies to tackle it, such as GLASS, are currently more visible. As GLASS is still
being currently assembled, it is more visible in the publicly available sources what knowledge practices
and expertise are involved in GLASS assemblage as well as how they are rationalised and supported.
Although GLASS mostly addresses tackling AMR and involved actors in the global health field,
looking at the case of the GLASS assemblage can also apply to the exploration of other (health) threats
that are perceived “global” as well as how their solutions are envisioned and assembled, including the

knowledge practices and navigating the embedded power relations in the global health field.

To answer my research question, | refer to WHOs knowledge practices and its navigation of embedded
power relations in the global health field. In the case of knowledge practices, | explore the expertise
involved in the GLASS assemblage, such as epidemiology, laboratory practices, clinical work, as well
as data collection, sharing, and analysis practices. Next to these practices, the WHO works in a complex
global health field that includes other international organizations and initiatives that work on AMR,;
countries and regions that are often classified as lower or higher income, among other actors. Therefore,
with the embedded power relations in the global health field, | refer to the WHQO’s relations to other

global (e.g. other international organizations, high-political level figures, countries, public-private
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partnerships) and more local level actors (e.g. laboratories, clinical sites, public health bodies, funders)
while assembling and rationalising GLASS. To answer this thesis question methodologically, | have
qualitatively analysed many publicly available WHO documents on the GLASS (its yearly update
reports, methodological papers, and meeting reports) as well as conducted four qualitative expert
interviews with persons who are involved in AMR surveillance on national and/or regional levels and

who are also familiar with the GLASS activities.

Overall, the WHO’s visions for global AMR data collection mainly include aspects that AMR data
should come from laboratories, include additional epidemiological information about patients, be
representative, represent One Health paradigm (including AMR in animals and environment), and come
equally from both envisioned higher- and lower-income regions. However, GLASS is shaped by
different interests within and outside of the WHO as well as different interests and understandings about
AMR. On the one hand, GLASS aims to map AMR spread globally which is perceived as a global
health threat as well as close knowledge gaps in the regions where such mapping has not been carried
out before to create knowledge that could help to mitigate AMR. On the other hand, GLASS activities
fall under the global health security regime (Lakoff, 2017), where the fear by the “global North” of
cross-border infections leads to the need for the “global South” to build up infrastructures and comply
with AMR data collection standards. Therefore, GLASS standardisation efforts (Timmermans &
Epstein, 2010) of AMR surveillance globally are complicated because there are different interests and
different priorities caught in different meanings of “global health” and AMR. Such high-level political
standardisation and concerns about health security and knowledge gap do not leave space for the local
concerns and capabilities, such as the lack of healthcare and laboratory infrastructures; additional and
unpaid data labour required from healthcare staff to collect epidemiologically representative AMR data;
overlapping issues and more complex capabilities of countries than the simplification of higher and
lower-income regions; and prioritization of human health instead of conducting One Health surveillance
as well as prioritization of resistant bacteria over other resistant organisms, such as fungi. To this end,
this thesis enables us to see how global health initiatives, such as GLASS, are assembled in the global

health field, what is prioritised, and what remains less visible.

Overall, | have selected to explore the topics of antimicrobial resistance surveillance and global health
following my previous work experiences and experiences as a Master's student in the Science-
Technology-Society (STS) programme at the University of Vienna. | first encountered the topic of
AMR in my previous work experiences while working on public policy analysis projects. There, |
familiarised myself with AMR as a global health threat and particularly with one of the strategies for
research, development, and innovation which has foreseen more efficient and faster development of
antibiotics. Such strategies were also mainly supported by the data collection efforts to understand
where the different funders or national countries invest and how to achieve increased “global” synergies

for antimicrobial research and development. However, my experiences in the STS programme expanded



my understanding of the AMR topic. Particularly the course “STS perspectives on global health crises
- Epistemologies, economies and ethics of vulnerability and (in)security” by Dr Christian Haddad and
the concepts used in the course, such as the explorations of the global health understandings (e.qg.,
Mclnnes, 2016) global health security regime (Lakoff, 2017), epidemiological thought style (e.g. Reubi,
2018), among others, expanded my understanding of AMR and its global surveillance as well as the
underlying power practices and knowledge practices in the global health field. These concepts as well
as other STS courses and discussions greatly inspired and informed this thesis.

The following parts of the thesis are structured as follows: Section 2. State of the Art, where | provide
an overview of existing literature on the topics of understandings about global and local, global health,
the emergence of antimicrobial resistance as a global health threat, the surveillance practices in the
global health field as well as the AMR surveillance as one of the solutions for the global threat of AMR.
In Section 3. Assembling a case study, | overview the main research question, including the facilitating
sub-questions, and present the case study of GLASS as well as materials and methods used, namely
documents and expert interviews, their analysis, and the encountered limitations. In Section 4.
Theoretical Perspectives, | explore the understandings used for this thesis, such as the global assemblage
(Collier, 2006), global health security regime (Lakoff, 2017) and standardisation (Timmermans &
Epstein, 2010), In Section 5. Empirical analysis, | present the main observations from my material
analysis following the research question presented in the previous section. In Section 6. Discussion, |
then explore my empirical findings in line with the existing literature. Finally, in Section 7. Conclusion,

I present a brief overview of the main research findings and potential streams for future research.



2. State of the Art

In this section, | explore the existing literature about the emergence of antimicrobial resistance (AMR)
as a global health threat as well as surveillance as one of its potential tackling strategies. | then look at
the existing literature on the understanding of “global” and the emergence of the global health field as
well as the complexities and actors involved in it. Lastly, I review the different modes of counting used
in the global health field as well as how they differ within different understandings of global health and
what different actors and expertise they involve. Overall, the State-of-the-Art section shows that AMR
is framed as a global health issue and explores how the “global” is problematized in the global health
field, including the counting practices and their different rationales that are also applied in tackling
AMR. This thesis also shows the complexities in the global health field, such as a close entanglement
between the global and the local elements in the global health field and the complex relations of actors
existing within this field, including the activities of AMR surveillance.

2.1. Emergence of antimicrobial resistance as a global threat and
tackling AMR on a global scale
In this section, I review how antimicrobial resistance (AMR) has been addressed on national and global
levels since the 1940s as well as the WHO's involvement in the AMR field. This section also reviews
STS's stance on AMR as well as explores the envisioned solutions to AMR, where the visions emerge
based on different localities, such as higher-income and lower-income countries and regions. This
section then zooms into one of the strategies to tackle AMR that is the key to this thesis — AMR
surveillance — and explores the currently existing literature on national and global surveillance systems
and capabilities and challenges in surveillance that are mainly perceived to be based on location (such
as in the countries and regions perceived to be lower-income). This section also looks into the future
visions of AMR surveillance and what stakeholders are envisioned to be involved. Combining these
themes, this section focuses on the literature gap that | observed concerning the existing literature

towards GLASS as a global assemblage of AMR surveillance.

Since the development of antibiotics, there were already efforts carried out that recognised antimicrobial
resistance (AMR) as a threat. However, it took decades for AMR to be shaped as a global health threat.
Podolsky (2018) in detail analysed the emergence of AMR as a global threat from the 1940s to the 21%
century. Since the development of antibiotics in the 1940s, Sir Alexander Fleming recognised the AMR
phenomenon as a threat during his acceptance speech for the Nobel prize. However, there were no
efforts to address AMR at that time and only a small number of countries introduced some research
actions, such as the United Kingdom in the 1950s exploring Staphylococcus aureus pathogen resistance
against antibiotics (Podolsky, 2018, p. 2). Starting with the 1980s, further efforts emerged that aimed

to address AMR among several countries.
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Podolsky (2018, p. 3) further explores that one of the earlier global responses to address AMR came
from the United States, initiated by clinician Stuart Levy from Tufts University. In 1981, Stuart Levy
organised a conference that involved participants from 27 countries, with the majority of participants
coming from the United States. In this conference, participants signed the “Statement Regarding
Worldwide Antibiotic Misuse”, where AMR was recognised as a “worldwide public health problem”
and potential solutions to address AMR mainly revolved around minimising the antibiotics use globally.
However, envisioned global solutions to AMR did not receive sufficient attention at the time, especially
in the national countries, where, for example, in the 1980s, the governments of the United States and
the United Kingdom reduced their public spending, including in the field of public health (Podolsky,
2018, p. 3). This also led to the prioritisation of some health topics over others and mainly the

prioritisation of AMR.

The World Health Organization (WHO) started to actively look at AMR topics starting in the 2000s. In
2001, WHO released the “Global Strategy for Containment of Antimicrobial Resistance” —a document
which outlined the effects of AMR as well as its potential economic and national security impacts
(World Health Organization, 2001). Here, the AMR and the strategy to contain it was framed as “global”
which also coincides with the emerging understanding of “global health” at the end of the 20th-
beginning of the 21st century (Mclnnes & Lee, 2012). Despite the previous efforts to coin AMR as a
global threat, Podolsky (2018, p. 2) explores that AMR started to particularly gain global attention in
2013 when the UK’s chief medical officer Dame Sally Davies framed it as “a threat to human health as
climate change, that we are now in a fifth era of attention to what has been increasingly described as
the global problem of antibiotic resistance”. Since then, a number of high-level political bodies
corresponded to the global AMR threat, for instance, the United Nations, the World Bank, the World
Health Assembly, and the WHO released the Global Action Plan on AMR in 2015.

The understanding of AMR as a (global) issue has also been explored by social scientists, including
science and technology studies (STS). In the current research, AMR is often seen and explored as an
issue caused by antibiotic use and misuse and tied to individual behaviour. For example, Will (2020)
analysed the public health campaigns on the overuse of antibiotics in the United Kingdom, where the
public was often imagined as ignorant, while this imagination limited the public’s political engagement
with AMR and has drawn a distinction between the laypersons and experts working with the
government on informing AMR response (Will, 2020, p. 23). Meanwhile, others aimed to explore AMR
in broader terms, going beyond individual behaviour and human health overall. For instance, Chandler
(2019) goes a step further and draws the dichotomy between the understanding of AMR in the One
Health paradigm (including human, animal, and environmental health) versus the responsibility of the

individual:

“(...) the paper draws out a contrast between the way AMR is formulated in terms of a

problem of connectedness—a ‘One Health’ issue—and the frequent solutions to AMR
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being focused on individual behaviour. The paper suggests that AMR presents an
opportunity to take seriously connections, scale and systems but that this effort is
undermined by the prevailing tendency to reduce health issues to matters for individual
responsibility” (Chandler, 2019).

The understanding of AMR as an issue caused by individual behaviour of human antibiotic use, instead
of technology and infrastructures is also criticised by some of the STS researchers:

“We can’t simply assume beforehand that the problem lies solely with patients not
adhering to their drugs! Global Health rhetoric always blames the patients for not going
where the technology is; it’s a trap to believe that it is never the technology that is at
fault” (Sariola, Engel, Kingori, et al, 2017, p. 3).

Therefore, there is a pertaining logic that AMR should be addressed from top to bottom or from the
global to the local as the local complexities or publics are the ones that contribute to the AMR threat
due to the behaviour of misusing antibiotics. However, some researchers argue that addressing AMR
from top to bottom, namely from global to local, could be a difficult task as global relies too much on
too complex local conditions. Baekkeskov et al (2020, p. 15) draw from Ostrom (2010) and the
“polycentric systems” approach that is suggested to be applied to global environmental change. Ostrom
conceptualises global problems, such as climate change, as the “cumulative result of actions taken by
individuals, families, small groups, private firms, and local, regional, and national governments” (2010,

p. 550). To this end, the author argues:

“that instead of focusing only on global efforts (which are indeed a necessary part of
the long-term solution), it is better to encourage polycentric efforts to reduce the risks
associated with the emission of greenhouse gases. Polycentric approaches facilitate
achieving benefits at multiple scales as well as experimentation and learning from

experience with diverse policies” (Ostrom, 2010, p. 550).

Baekkeskov et al (2020, p. 15) see that a similar approach could be used for AMR as well — instead of
having one global approach, it could be beneficial to test and learn about potential solutions in different
“centres”. Rubin (2019) also refers to the polycentric systems in the case of tackling AMR and draws
on the understanding of “glocalization” as “a combination of non-binding and binding agreements at
multiple levels and across different sectors” while creating a “more complex global governance regime”

and combining global and local governance (2019, p. 2).

However, in the understanding of global health and AMR threat, instead of “centres”, there is a common
understanding of the “global” division between the “global North™” or regions classified as higher-
income versus the “global South” or the regions understood as lower-to-middle income. An activist

stance presented by Sariola et al (2017, pp. 4-5) points to the issue that countries from the global South
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can be excluded from the design of global solutions to the global threats, such as AMR and “centres”

as suggested by Ostrom (2010) that could potentially test AMR solutions:

“the current Global Health intervention designs and products are not relevant to those
in the Global South because they fail to understand the local context. Southern partners
are excluded from the design process and Northern partners have all the say. As | said
before, these are historically-based structural processes that have not changed much

from colonial times”.

In some of the literature, the AMR health burden is often perceived to be bigger in lower-income regions
and distributed unequally on a global scale: “global burden of infectious disease is distributed highly
unevenly and low-income countries are disproportionately affected by AMR” (Littmann & Viens, 2015,
p. 212). Therefore, some of the research foresees that the higher-income regions should carry an

increased responsibility towards funding the medical interventions or surveillance solutions for AMR:

“This implies that HICs (high-income countries) should bear most of the burden of
effective global stewardship of AMR by financing research into new drugs and
technologies, as well as by enhancing surveillance and reporting systems” (Baekkeskov
et al, 2020, p. 13).

Therefore, distributing the responsibilities between the higher and lower-income regions is seen as
crucial to addressing AMR, especially globally, however, the responsibility of distributing these

responsibilities is often assigned to the regions assumed to be higher-income or from global North:

“(HICs) have direct repercussions for the prospect of setting up an effective system of
global governance: the distributional consequences (in terms of responsibility, impacts,
and costs) might need to be addressed to ensure that many countries take actions against
AMR” (Baekkeskov et al 2020, p. 13).

Following these complexities and divisions in the global health field, AMR surveillance is viewed as a
response to a global health security issue of AMR threat (Wernli, Jargensen, Morel, et al, 2017, pp. 4-
5; Lakoff, 2017) between “global North” and “global South” as one of the strategies to tackle AMR.
The systematic literature reviews of AMR surveillance show that AMR surveillance systems are mainly
established and maintained on the national level. Some reviews show that most of the national AMR
surveillance systems are based in Europe and European countries (Diallo, Baron, Abat, et al, 2020). The
existing AMR surveillance systems in some cases are connected through regional systems, such as the
European Antimicrobial Resistance Surveillance Network (EARS-Net) established in 1998 and
connecting all the European Union countries, including Norway and Iceland, and their AMR data
collection practices (European Centre for Disease Prevention and Control, n.d.). Another regional AMR
surveillance system established in 1996 is the Latin American Network for Antimicrobial Resistance

Surveillance or ReLAVRA+. The network was established and is running under the WHO and currently
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connects 20 national countries from Central and South America as well as the Caribbean. Most of these
systems focus on collecting data from human samples, while AMR surveillance in animals and the
environment as well as One Health surveillance is still limited, mostly due to the missing infrastructures,

technologies, or unclear and inconsistent data collection methodologies. (Baekkeskov et al, 2020, p. 2).

The intention to integrate a variety of AMR surveillance systems into a broader AMR surveillance
system succumbs to different limitations that have been persisting for decades now, as shown by the
systems that have been established since the 1990s, such as the European and Latin American AMR
surveillance networks. For instance, the main challenges for the connected European AMR surveillance
system can be categorised as structural (differing objectives, lack of data sharing coordination,
standardisation), laboratory-based (insufficient data and biases in collecting samples), and lacking
“coordination between human, animal, and food systems” (Tacconelli, Sifakis, Harbarth, 2018, p. 103).
Chandler (2019, p. 3) also argues that it is difficult to collect evidence via surveillance on AMR due to
the limited AMR counting capacities, lack of unified definitions concerning what AMR is as well as
extensive resources required to set up the standardised surveillance systems which are not available in
lower-income regions. The methodology of laboratory-based surveillance is also criticised as they use
only clinical samples and that is “not likely to be useful as an early warning system for emerging
pathogens and resistance mechanisms” (Tacconelli et al, 2018, p. 99), meaning that AMR surveillance
based on laboratory data cannot show and warn about the threat fast enough to the envisioned urgent

responses.

Despite the common challenges for AMR surveillance as well as implementing global interventions in
more local settings, it is still perceived that AMR surveillance is particularly needed and challenging in
the countries classified as low-to-middle-income (LMICs). The main challenges are envisioned to be
caused by the missing or weak broader infrastructures there, such as the “weak laboratory capacity,
poor health systems governance, lack of health information systems, and limited resources” (Iskandar,
Molinier, Hallit, et al, 2021). Another challenge relates to the perceived temporality that building such
infrastructures will take too much time against such an urgent threat as AMR because “the routine
generation of a sustainable flow of reliable data will take time to establish before it can deliver a clinical
and public health impact” (Ashley, Shetty, Patel, et al, 2019, p. 541).

One of the potential solutions for such limitations could be alternative solutions or collaborations that
do not require established laboratory infrastructures. Once again, such solutions are mainly envisioned
to solve the problem of missing data in LMICs and not so much in other regions, although the challenges
for laboratory-based AMR testing persist there as well. For instance, some research explores that “there
are a large number of pharma- and academia-led initiatives that have generated a wealth of data on
AMR and drug-resistant infections in low-resource settings, together with high volume data generation
by private laboratories” and that these alternative sources of AMR data could potentially “provide a

short-term solution that bridges the gap between now and the time when routine surveillance capacity
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will have been established and how this could continue to support surveillance efforts in the future”
(Ashley et al, 2019, p. 541). Nevertheless, such research does not elaborate further on what may happen
if routine AMR surveillance capacities based on the broader infrastructures of healthcare, laboratories,
and similar might not be established in lower-income settings in the future. Such reviews often base

their explorations on the baseline that AMR data and surveillance should be conducted in laboratories.

This need for laboratory and other capacities is often based on the visions coming from the global North,
where infrastructures needed for the envisioned broader AMR surveillance are already established. The
activist stance explored by Sariola et al (2017) criticises such an approach that countries from the
“global South” need to catch up regarding AMR solutions and highlight that some countries are being
excluded from the design of “global solutions™ due to the lack of capacities that are already set by the
“Global North” or “Western” countries, such as the funding, access to journals, knowledge, skills, and
infrastructures. Meanwhile, STS research questions “why is it always the capacity of those in the Global
South that needs strengthening? (...) we should also be talking about strengthening the capacity of the
scientists and those in the Global North to appreciate how technologies and drugs work in the real-
world” (Sariola et al, 2017, p. 5). However, such questions are still largely invisible in the global health

security discourses, including the understanding of AMR as a global threat and its surveillance.

Other antimicrobial resistance surveillance efforts that consider themselves “global” are carried out by
platforms outside international organisations, such as WHO’s GLASS and national AMR surveillance
systems. For example, AMR surveillance efforts are presented by the platforms, such as Pathogen.watch
(2018) developed by the Wellcome Trust, University of Oxford, and Centre for Genomic Pathogen
Surveillance; or the HealthMap ResistanceOpen (2018) platform established by the HealthMap at
Boston Children’s Hospital in 2018. For instance, Pathogen.watch provides global pathogen
surveillance based on community-driven data where, after registering and signing in, members can
upload whole-genome sequencing (WGS) analyses (in a form of datasets or publications). Meanwhile,
the platform’s users can obtain AMR predictions for selected pathogens on global/regional/national
levels. This platform is already used for research purposes, for example, by Argimén, David,
Underwood, et al (2021, p. 325) to conduct a “real-time analysis of Klebsiella genomes to aid
surveillance at local, national, and global levels” in low-to-middle income countries, such as Colombia,
India, Nigeria, and the Philippines. Another platform, HealthMap ResistanceOpen, is a web-based
solution that aggregates “publicly available and user submitted resistance data. It is an open-
collaboration database, where independent sources can contribute data” (HealthMap, 2018). Global and
standardised AMR surveillance based on GLASS methodology is facing issues of “(1) central
processing of isolates, (2) small sample sizes from a limited range of centers, (3) poor geographic
resolution, (4) delayed reporting, and/or (5) limited public access to data” (MacFadden, Fisman, Andre,

et al., 2016), ResistanceOpen is suggested to support the global surveillance efforts.
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Future visions of AMR surveillance globally as well as locally also include the AMR health burden
estimations and other visions related to technology development, such as artificial intelligence or big
data. Most visibly in the literature, AMR health burden estimations are being carried out by the Institute
for Health Metrics and Evaluation (IHME) in the United States with the latest publication by Murray,
Ikuta, Sharara et al (2022) “Global burden of bacterial antimicrobial resistance in 2019: a systematic
analysis”. However, the methodologies of estimating AMR health burden succumb to numerous
challenges, such as “difficulties in linking surveillance data with clinical or outcome data and causal
attribution” (Ashley et al, 2019, p. 544), meaning that it is difficult to determine whether the health
burden can be assigned to AMR, especially if the patient is suffering from other health conditions and
diseases. Other future visions of AMR surveillance include the visions of Al and big data as they “could
lead to more effective mechanisms of AMR data capture, sharing and analysis tools” (Ashley et al,
2019, p. 544). However, similar to the lack of infrastructures in the regions perceived as low-income
and the visions that they will be built and maintained to provide AMR data in the future, the visions for

Al and big data are still vague and not currently implemented for AMR surveillance.

Although there is an emerging volume of AMR and its surveillance research, it usually focuses on the
limitations of AMR surveillance (e.g., Schnall, Rajkhowa, Ikuta et al, 2019), gaps between the global
(GLASS) and national AMR surveillance systems’ methodology (e.g. between the GLASS and Japan
explored by Kajihara, Yahara, Stelling et al, 2020) or an overview of AMR surveillance system(s), their
achievements, or future needs (Mogasale, Saldanha, Pai & et al, 2021; Graells, Heizel & Jorgensen,
2020). Meanwhile, the social science research, including STS, criticises the common understanding of
AMR surveillance and its division between the “global North” and “global South”. In addition, Rubin
(2019, p. 1) observes that “less attention has been paid to the tensions between global and local
solutions”, especially in the case of tackling AMR. At the time of writing this thesis, | have not been
able to locate an analysis from the perspective of the social sciences and STS on the Global
Antimicrobial Resistance and Use Surveillance System (GLASS) related to its assemblage and how the
WHO uses the knowledge practices and navigates the embedded power relations in the global health
field while assembling GLASS as “global”. The subsequent chapters in this section further explore how
the “global” is problematized in the global health field as well as the surveillance practices and their

different rationales that are envisioned to tackle AMR.

2.2. Understandings of global in the global health field

This section presents the literature overview on how is global understood as well as the notion of global
health. The section further zooms into the complexities of the understanding of global health which
includes the entanglement of global and local as well as the involvement of actors, such as the WHO
and their role in the global health field. The section also shows the WHO's involvement in global health

regimes, such as global health security regimes, and the emergence of health and disease surveillance.
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The existing social sciences literature explores the understanding of what constitutes global and local,
including such understandings in global health. Worthington (1993) explores a “common”
understanding that “global” occurrences can be understood as “when most people in most places are
affected by them at least some of the time” (p. 178). Worthington distinguishes between the
“international” and the “global”, considering that the “global” removes the emphasis on the national

countries and that the global can surpass the boundaries of the local:

“(...) the concept of international relations emphasizes intercourse among distinct
peoples (nations), whereas the idea of global relations takes the common ground of all
people as its frame of reference. Finally, international relations may be quite local in
scope, with little significance for a wider social group (e.g., the daily border crossings
between Detroit and Windsor), whereas global concerns are by definition not contained

by political, social, cultural, regional, or other local boundaries” (1993, p. 178).

However, the understanding of global health shows how the “global”, as defined by Worthington (1993)
can struggle to surpass local boundaries and even be resisted by political, social, cultural or regional

aspects.

The notion of global health builds on the understandings of international health and colonial health
(Adams, 2016) and the understanding of “international health”. Mclnnes and Lee (2012, pp. 7-8)
explore international health mainly as “health in countries where imperialist powers extended their
military and commercial reach”, geographical differences between countries and “tropical diseases”;
the socioeconomic status and “health status and needs of populations in developing countries”, while
being used to “refer to comparative analysis of national level health systems and problems”. Since the
mid-1990s, the understanding of international health shifted towards global health. As McInnes and Lee
(2012, p. 8) explain, this shift was caused due to the faster globalization processes, while “the new term
offered a political boost to long-neglected public health problems, notably but not exclusively in
developing countries”, while it also offered a “response to how human health is being affected in new
ways by global interconnectedness”. To this end, the imaginations of global health encompass health
threats, interventions, and challenges beyond the national countries' borders. McGoey, Reiss, and
Wahlberg (2011, p. 3) argue that the “global health move has opened up a worldwide epidemiological
and demographic problem space within which disease burdens, distributions, movements and causes
are mapped out and rendered problematic”. To address this “problem space”, Mclnnes (2016) foresees

that the global health field adopted certain elements of response:

“global health narrative had also facilitated an accepted, globally applicable pathway
of response to the risk of disease outbreaks based on three elements of surveillance,
control (including an epidemiological understanding of the disease) and

pharmacological interventions” (p. 387).
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However, the understanding of global health is not a straightforward one and can be contested. As
argued by Montgomery, Kingori, Sariola et al (2017), from the Science and Technology Studies (STS)
point of view, the understanding of global health can be a “messy hybrid” (p. 6), where different
entanglements between the global and the local, including the “geographical, political, institutional and
sectorial boundaries” (p. 3) intertwine and can even resist each other.

In the global health field, some authors looked more closely into the entanglement between the global
and the local, particularly in different disease outbreaks and their management, such as how global
health interventions are implemented in local settings. For instance, Kevany, Khumalo-Sakutukwa,
Murima et al (2012) looked at how global HIV interventions are implemented and accepted in different
local contexts in South Africa, Zimbabwe, Thailand, and Tanzania. The authors' fieldwork observations
showed that the successful global interventions in the local contexts and their protocols should avoid
“the use of excessively dogmatic or didactic language, be flexible and “designed with the expectations
and needs of recipient communities in mind”, while the “adaptability to local conditions may help to
break down a both behavioral and environmental barriers” (Kevany et al, 2012, p. 10). In the end, the
implementation of global HIV intervention projects in the local settings of South Africa, Zimbabwe,
Thailand, and Tanzania proved to be successfully implemented and accepted as interventionists worked
to understand local communities and their “social, cultural and religious perspective” (2012, p. 10).

Therefore, this showcases a success story of how global and local settings corresponded to each other.

However, other global health initiatives can still fail in times of emergency due to various global or
local aspects and their clashes, such as the challenges in global or local infrastructures or the local
resistance. For instance, during the Ebola outbreak in West Africa in the mid-2010s the “early cases
were misdiagnosed, often as Lassa fever (another haemorrhagic fever endemic to the region)” and the
outbreak quickly spread in the region due to the weak healthcare infrastructures as well as difficulties
in communication between the local healthcare settings and the WHO as well as within the WHO itself
(Mclnnes, 2016, p. 391). Another example of global and local collision is provided by
Sivaramakrishnan (2011) who looked into the politics of global-local health while addressing the
epidemic of the severe acute respiratory syndrome (SARS) outbreak in Surat, India in the 1990s, at the
time was also being referred to as the plague outbreak. In this research, the author does not draw a
particular distinction or a boundary between the global and the local but looks at the case as an

entanglement:

“(...) representing the interests, mobility, and interconnectedness of various actors and
events as they played out during the outbreak. Both of these terms also represent
concerns relating to national sovereignty and security that were central to the evolution
and emergence of new ideas and agendas in global health and its governance during
the 1990s” (Sivaramakrishnan, 2011, p. 1033).
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Therefore, the understandings of global health explored by Mclnnes (2016) and Sivaramakrishnan
(2011) research shows that while the global and local closely influence each other, there are still

complexities, clashes, and resistances in their entanglement.

These global and local interactions during the global health crises show that one “global” actor in the
global health field emerges in particular. The Surat epidemic in India allowed the WHO “to explore a
new global role for itself” (Sivaramakrishnan, 2011, p. 1035), especially because the WHO assumed
the role of an interventionist in the epidemic outbreak. At the same time, it experienced different “local”
reactions. For instance, in India, the WHO interventions were met with local political resistance, while
the WHQO’s role was supported by the concerns voiced by other national countries, such as the United

States, particularly about the infectious diseases that emerge in Africa or Asia and travel globally:

“The WHO'’s concerns regarding reemerging infections and global disease surveillance
networks also stemmed from concerns voiced among United States—based agencies
such as the CDC and the Institute of Medicine regarding the threat posed by new and
reemerging infections to human security and social stability in the new, interconnected
geopolitical landscape of global health. These infections, with their epicenters in Asia
and Africa, were associated with HIV/AIDS and recent outbreaks such as monkeypox,
hemorrhagic fevers, and drug-resistant tuberculosis” (Sivaramakrishnan, 2011, p.
1035).

To this end, the WHO has also been transformed due to the shifting paradigm change of global health.
During the period of “international health”, the WHO served as the “unquestioned leader of
international health” (Brown, Cueto & Fee, 2006, p. 62). In 1948, the WHO was created following the
establishment of the United Nations and the World Health Assembly in previous years. With its
establishment, the WHO connected several existing health institutions, such as the Office Internationale
d"Hygiene Publique, the League of Nations Health Organization, and the United Nations Relief and
Rehabilitation Administration (UNRRA). The first activities of the WHO concentrated on the exchange
of epidemiological information as well as “administration of international sanitary agreements (Brown
et al, 2006, p. 64). However, in the 1980s and 1990s, with the onset of “global health”, the WHO found
itself in a middle of fierce criticism, including the controversies of director general of the WHO,
including the corruption and poor management; “extrabudgetary funding” that shifted attention away
from the countries and regions that could not contribute as much towards the satisfaction of bigger
beneficiaries, and other competing organizations that worked on similar health topics, such as the World
Bank, that also was perceived as more effective. To this end, with the beginning of the understanding
of global health, the WHO “began to refashion itself as the coordinator, strategic planner, and leader of
global health initiatives as a strategy of survival in response to this transformed international political
context” (Brown et al, 2006, p. 62). The emergence of other multiple actors, such as international

bodies, funders, countries, high-level political actors, and public-private partnerships shows that the
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WHO started to work and implement its work agenda, including health initiatives, in a much more

complex global health field.

Overall, this section shows the complexities in the global health field, such as a close entanglement
between the global and the local elements of the global health field as well as the multiplicity and the
complex relations of actors, such as the WHO and national countries and their public health agencies,
existing within this field. The section below further explores the understanding and emergence of
disease surveillance within the global health framework as one of the strategies used to monitor and

address threats and diseases perceived as global health threats.

2.3. The multiple understandings of counting within the global
health field

This section presents the multiple meanings and rationales of counting within the global health field,

such as decision-making based on evidence, datafication, and surveillance. This section also shows how

these different ways of counting are embedded into differing understandings of global health regimes

(Lakoff, 2017).

The existing body of literature explores the counting strategies for a variety of global as well as more
localised needs to support public management based on evidence. Counting and surveillance first started
on a local or national level and then gradually expanded to global efforts. As Miller (2005) explores,
throughout the 19" to 20™ centuries data collection, aggregation and use formed the basis for public
management decisions following the expansion of technological capabilities as well as researchers

trained in these methods:

“expert bureaucracies became sites for the collection, aggregation, and publication of
increasingly larger and larger databases of statistical information, and the applied social
scientific disciplines became training grounds for both the elite researchers who
analyze statistics and the uncounted bureaucratic officials who translate them into

public management decisions” (p. 406).

To this end, data collection, statistical analysis and its use spread among the countries. Counting and
data collection, especially for public management purposes, was particularly common in the United
States. As Miller (2005, p. 407) tells, following the Second World War:

“Americans not only thoroughly quantified public policy and administration but also
became the most important driving force behind efforts to export quantitative tools of
public management to developing countries (especially in areas such as government
accounting and policy analysis), and American educational institutions have become

an essential training ground for foreign officials wanting to learn those techniques”.
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Data collection and statistical efforts in the medical field in the 19" century also translated to the
emerging understanding of public health (Bashford, 2006, p. 70) and data collection from a broader
population. The collection of broader public health data in the 19" century started with the 1830s
outbreak of cholera in Europe. Bashford (2006, p. 70) argues that “Epidemiological intelligence,
followed closely by programmes of international standardisation, were key ambitions of the interwar
organizations, and these intelligence ambitions created changing orientations in lines of global
communication”. Therefore, with broader standardisation efforts and expanding technological
capabilities, countries were able to exchange health information and engage in the “global”
communication. Data was collected not only for the communication but also for the public governance
purposes. Some literature defines the process of data collection for governance as “datafication”, such
as done by Pichelstorfer and Paul (2022, p. 3) in the case of exploring the global COVID-19 vaccination
rates, where datafication is an “epistemic practice that is constitutive of how immunization becomes
knowable and thus governable and functions to legitimize diplomatic interventions by the WHO”. In
their research, Pichelstorfer and Paul (2022, pp. 9-10) observe that “data need interpretation and never
speak for itself”’; “datafication, and the foregrounding of the seemingly technical character of producing
numbers, allows WHO experts to engage, and by that intervene, in member states, but in a seemingly
apolitical fashion that lends itself well to health diplomacy”; “data practices are performative, not only
in influencing diplomatic practices, but also in shaping how WHO and UNICEF come to know and
problematize”; and where data “practices themselves remain largely black-boxed”. Therefore, the
exchange of information between countries as well as how this information was collected and

standardized, shows the underlying power relations and knowledge practices.

The health data collection and sharing efforts, especially if they are relevant to health threats, can be
justified with a rationale of global and national (health) security, where countries present a rationale to
protect themselves against health threats that spread globally. As argued by Lakoff (2017, p. 71), the
global health security regime helps us to understand the countries” preparations to protect themselves
against the emerging infectious diseases “which are seen to threaten wealthy countries, and which
typically (though not always) emanate from Asia, sub-Saharan Africa, or Latin America”. Global health

security regime, therefore, involves complex infrastructure consisting of

“various organizations including multilateral health agencies, national disease control
institutes, and collaborative reference laboratories and assemble diverse technical
elements such as disease surveillance methods, emergency operations centers, and

vaccine distribution systems” (Lakoff, 2017, p. 72).

All these infrastructures and technologies are envisioned by countries or other more global actors to
help maintain global health security as well as prepare and prevent health threats. However, as further
argued by Lakoff (2017) some countries are more active to protect themselves from the global health

threats that are mainly envisioned to stem from the global South. One of the earliest examples of a
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global health security regime and countries initiating it emerged in the United States in the 1990s (King,
2002) where the government particularly emphasised national security and economic interests that can
be potentially threatened by emerging infectious diseases. In 1992, the National Academy of Science’s
Institute of Medicine in the United States released the report “Emerging Infections: Microbial Threats

to Health in the United States”. The report recommended funding health infrastructures in:

“epidemiological surveillance of outbreaks of infectious diseases and the emergence of
antimicrobial resistance; training and basic research in molecular biology and virology;
public and private development of vaccines and therapeutic drugs; and the
strengthening of and coordination between local, national and international public
health institutions” (King, 2002, p. 768).

In the report, although the containment and management of infectious diseases were associated with the
economic and security interests of the United States (2002, p. 770), the funding of the activities outlined
in the example above considered other countries, usually from the global South. The vision was that
building such infrastructures outside could help the United States to protect their interests internally in
the end. To fulfil the rationale of global health security, global health surveillance efforts emerged that
spread from a national to a global context. In 1997, the National Academy of Science’s Institute of
Medicine in the United States released the report “America's Vital Interest” which specified that the US

scientific expertise

“could be deployed in the service of international health: surveillance and information
management, biomedical and biotechnological research, and the development and

dissemination of pharmaceutical products” (King, 2002, p. 774).

The main goal of such a global network was “to allow for the rapid identification of local outbreaks of
disease, ensuring that no incursion of microbes into the human population would go unnoticed” (King,
2002, p. 774). To implement these detection activities, the United States government “along with its
counterparts throughout the world” pledged to “ensure that the regulatory, legislative, and market
conditions necessary to attract private investment in telecommunications, information technology, and
information services are in place”, particularly in the “developing countries” (King, 2002, p. 774). To
this end, the United States was foreseen to become both “the natural leaders and the most prominent
beneficiaries of the creation of a global surveillance network™ (King, 2002, p. 775). However, local
populations and the lack of infrastructures presented obstacles of “incomplete integration into the
modern projects of total surveillance and seamless exchange” (2002, p. 782), where the United States'

role as a “natural” leader of global surveillance in the health field diminished.

Although earlier research emphasises that a global health regime is initiated and carried out by countries
in the global North or global South, Stephenson (2011) explores and outlines other actors involved as

well. Global health regime involves not just national countries but also other actors, such as international

22



organizations, pharmaceutical companies, NGOs, private global funds as well as different government
agencies and departments within countries as well (such as health ministries, and defence departments,
among others). One of the key actors within the global health security regime is perceived to be the
WHO as explored by Stephenson (2011, p. 620). One of the first times that the WHO officially
mentioned the concept of global health security was with its 2007 report “A Safer Future: Global Public
Health Security in the 21st Century”. The report outlined the need for a legal framework that would
facilitate the communication of global “risks” and the key results of this report led to the revision of the
IHR. Currently, infectious disease surveillance is endorsed by global health regulations that are
supported by international countries and national countries governments. Stephenson (2011) further
explores that the WHO carves itself out as a body responsible for coordinating global or public health
safety, especially due to the challenges that the organization experienced in the second half of the 20"

century:

“As an international health agency, WHO has been weakened by decades of
underfunding, strong criticism, and by the sudden emergence of much wealthier and
more flexible actors in the field of global health” (p. 620).

As outlined by Mahajan (2021, p, 206), the International Health Regulations (IHR) adopted in 2005 by
the World Health Assembly require countries to develop “disease surveillance and reporting tools;
laboratory capacities for handling, examining and transferring biological samples; stockpiles for
vaccines, antibiotics and other medical countermeasures; communication systems for emergencies; and
sufficient hospital capacity”. Therefore, these infrastructural capacities and technologies are outlined in
the international regulations to prepare for and prevent global health threats and countries that sign IHR
agree on “spending substantial health resources on surveillance” (Stephenson, 2011, p. 621). IHR also
can be seen as surpassing the national authority as it assigns a variety of roles to the countries towards
the WHO:

“(...) it (IHR) increases the number of diseases for which the rules apply; expands the
variety of events for which WHO must be notified; allows the organization to
investigate, assess and declare public health emergencies of international concern and
issue formal recommendations; requires the appointment of national health security
focal points who liaise with WHO; requires states to develop their own capacity for
disease surveillance, response and border control; obliges developed countries to assist
developing countries in achieving these core public health capacities; and permits
WHO to accept surveillance information from non-state sources” (Hoffman, 2010, p.
514).

Although such broad infrastructural or technological elements are needed to ensure global surveillance

integration for infectious diseases, these requirements translate differently in the local contexts. For
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instance, such global surveillance visions do not always reflect the domestic health priorities and
resources available (Rushton, 2011, p. 2011). Global disease surveillance cannot be fulfilled only by
building surveillance infrastructure, such as pathology laboratories (Mahajan, 2021, p. 208), as
sustainable and long-term maintenance of such infrastructures and technologies is also required. For
instance, Maxmen (2021, p. 333) explores the example of Liberia which received initial funding of
USD 19 million from donors (mostly from the United States) after the Ebola outbreak in 2014-2016.
However, in 2019, the country still could not carry out infectious disease surveillance because of the
“nationwide shortages in biomedical supplies”, such as the missing tubes to collect blood and other
samples, and the lack of finances to pay wages for researchers and healthcare workers to conduct
surveillance. Therefore, global surveillance requires not only building infrastructures in local contexts
but also resources to maintain the whole health system and other infrastructures, including

transportation or education systems.

Despite the numerous infrastructural and technical limitations in some local contexts that hinder
(global) surveillance, the current global disease surveillance efforts continue to evolve, especially given
the developing technologies, such as artificial intelligence (Al) and big data. During the 20th century,
data collection and analysis started to spread not only among national countries but also started to
include virtual spaces, became digital and enabled more data points to be collected and connected to
certain individuals. For instance, in the field of medicine, increasing data collection allowed the

comparisons between different data and individuals to whom this data was assigned:

“During the 20th century, that knowledge came increasingly through numerical digits
located in dimensional spaces (...) Whatever the measurement scale, people could be
ranked and distributed in virtual space. While the temperature chart had connected data
points marking body temperature for a single patient, the new data points of punch
cards, graphs, correlations and controlled answer questionnaires enabled the

juxtaposition of data points from many individuals” (Armstrong, 2019, p. 114).

Roberts and Elbe (2017, p. 46) further argue that security questions in the global health field and data
collection efforts further drove the development of faster and more effective surveillance technologies,
where “efforts to strengthen global health security are major drivers in the development and
proliferation of new algorithmic security technologies” in the disease areas that can be understood as
global threat, such as “HIV/AIDS, Severe Acute Respiratory Syndrome (SARS), pandemic flu, Middle
East Respiratory Syndrome (MERS), Ebola and Zika”. Their analysis shows that surveillance systems
become “progressively more reliant upon algorithms to mine an ever-growing volume of indirect data
sources for the earliest signs of a possible new outbreak — gradually propelling algorithms into the heart
of global outbreak detection” (2017, p. 46).
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Even if all infrastructures and technologies are in place and everywhere that could enable global health
data surveillance, health data sharing, especially globally, remains highly political. The complexities of
surveillance in the global health field come to data sharing, particularly as it is supposed to happen
between different national countries with different visions, needs, expectations, and concerns in the
global health field. Elbe (2021) explores these complexities with the notion of “bioinformatical
diplomacy” which looks into the health data sharing within “the emerging field of tensions, sensitivities,
practices and enabling instruments surrounding the timely international exchange of bioinformation
about global health emergencies” (2021, p. 657). Elbe’s research shows that health data sharing is
tightly interconnected with “sovereignty, power and security in international relations” as well as
“subtler political, economic and security dynamics involved in passaging digital sequence data across
diverse sovereign, geopolitical and North-South divides” (2021, p. 659). In addition, one of the caveats
of IHR relates to the unclarities of what constitutes public health information or what health data should
be shared globally as the regulation does not outline what specific information should be shared among
the countries (Stephenson, 2011, p. 633). Therefore, given the tensions between the countries on data
sharing as well as the lack of robust global regulation for this, automatic data collection in virtual spaces
and the use of algorithms could be seen as a solution to overcome such global health data sharing issues.
However, such visions of real-time data, big data and Al are still only envisioned as something to be

achieved in the future, especially in the global health field.

However, in the global health understanding, the surveillance could relate not only to the global health
security regime, where countries want to protect themselves against global health threats, usually
perceived to come from the global South, but also to the rationale of helping others, saving lives, and
being effective while doing so. This also corresponds to the global health regime of humanitarian
biomedicine that focuses on “diseases such as malaria and tuberculosis (TB) that currently afflict large
numbers of people in places where treatment is difficult or impossible to access” as well as bringing

“advanced diagnostic and pharmaceutical interventions to those in need” (Lakoff, 2017, p. 72).

In the global health field, the increasing data collection on individuals and their health is also linked
with the epidemiological thought style, expertise, the epidemiologists” understanding of saving lives,
and philanthropic efforts that invest in global health initiatives, including disease surveillance. For
instance, Reubi (2018) explored the Global Adult Tobacco Survey (GATS) carried out by the Centers
for Disease Control and Prevention (CDC) in the United States and the WHO. This global collection of
data and epidemiological surveillance is based on the “belief that efforts to save lives need to be based
on rigorous data to be effective” (2018, p. 84) which comes from “the central tenets of epidemiological
reason — the will to save lives, the belief in the importance of data, social surveys, epidemiologists and
global population” (2018, p. 87) that evolved over time. At the same time, epidemiologists seek to
provide evidence for decision-making and show the effectiveness of the potential (global) health

intervention. As explored in the discussion outlined by Sariola et al (2017) between epidemiologists,
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STS researchers and activists on AMR, epidemiologists seek to inform the evidence-based policies in
the public health field, where they: “don’t want to go back to the days when the WHO made policies
based purely on expert opinion. We need to know what works, do cost-effectiveness analyses and
systematic reviews of the evidence and when there is no data we can model it” (2017, p. 4). Therefore,
epidemiologists envision informing the public health management decisions based on health data and
systematic health surveillance should help retrieve this data which is a key tool for public health

management and making it effective:

“On-going, systematic surveillance is a key public health tool. It guides programme
implementation. It makes it possible to monitor results and evaluate whether
interventions are effective ... Surveillance provides critical information ... Who
smokes? Where? How much? Who is doing what in terms of policy? ... If you cannot

measure it, you cannot manage it” (Sariola et al, 2017).

Data collection and surveillance become an important aspect not only for public policy managers but
also for the funders that invest in different global health initiatives for audit and monitoring purposes
for their investments. As global health funders are often funded by bigger corporations, they adopt some
of the business practices of audit and monitoring to be effective. For instance, disease surveillance can

be enabled and funded by different philanthropic institutions that

“have been particularly keen to invest is the development of new global health metrics,
with many of them funding transnational surveillance systems and epidemiological
research projects. Gates and Bloomberg’s financial support of the IHME’s Global
Burden of Disease project and the CDC’s GATS — which are critical to contemporary

epidemiological reason — are cases in point” (Reubi, 2018, p. 97).

Reubi continues that the funding by philanthropic organizations, such as Gates Foundation, to the

surveillance and data collection can also relate to the business practices of audit and monitoring:

“Given their commitment to data and audit practices, it is perhaps no surprise that both
Gates and Bloomberg saw the metrics and surveillance systems developed by
epidemiologists as the perfect tool to monitor and assess their charitable efforts in
global health” (2018, p. 97).

Therefore, health data collection and surveillance efforts can be informed by the rationale of saving
lives and helping others, even globally. However, this understanding is also tied to the need of being
effective and having concrete evidence to support the decision-making processes, despite the numerous
infrastructural and technological challenges that can affect (global) surveillance endeavours. To this
end, health data could be seen as a source of “unbiased” knowledge that could help experts and
policymakers in decision-making, particularly during a health crisis. For instance, during the COVID-

19 pandemic, one of the ways to perform “unbiased” or objective expertise to support decision-making
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was through data collection and modelling efforts, such as tracking the number of persons infected,
tested, or a number of deaths (Harrison & Pardo, 2021). However, data cannot be “unbiased” as it does
not speak for itself (Redman, 2014) and it can hide broader societal inequalities related to data
collection. For instance, data-based expertise and decision-making practices might ignore the missing
data (e.g., persons lacking access to medical care, or from whom data was (not) collected) or broader
global health inequalities (lack of infrastructures in some countries to ensure data collection and
sharing) (Milan & Treré, 2020).

To this end, the epidemiological thought style can be contested and reshaped by some of the
epidemiologists themselves as shown by Prussing (2020). Erica Prussing (2020) used ethnographic
methods to show how epidemiologists perform “the forms of expertise that researcher/practitioners
enact as they conduct research that simultaneously harnesses epidemiology’s persuasive power in social
worlds like public health and public policy, while also critically challenging legacies of colonialist
erasures and misrepresentations of Indigenous health in population statistics” (pp. 1142-1143). In this
research, Prussing (2020) looks at how researchers from Indigenous communities in New Zealand and
the United States with epidemiological training and expertise challenge and work with health statistics
that entail colonialist history and inequalities, such as smaller communities not producing statistically
significant results in comparison to the “global” estimates. However, such a critical view of broader
epidemiological thought style can be resisted by established scientific practices, such as conferences or
peer-reviewed journals where “good” scientific practices, such as statistically significant results are

required and that omit social aspects from the health statistics.

Overall, there are different modes of counting in the global health field. While evidence-based decision-
making and datafication are important to the overall global health field, differing understandings of
global health regimes (Lakoff, 2017) show different ways of counting. Within the global health security
regime, surveillance efforts are prevalent that is based on the need for countries to protect themselves,
the differences between the Global North and Global South, some actors being involved more than
others (e.g., the United States government, the WHO), the legislation involved, such as IHR, as well as
infrastructures and technical capabilities needed for the surveillance. On the other hand, the
understanding of humanitarian biomedicine emphasises the epidemiological thought style of saving
lives. Counting within this regime involves surveys where less infrastructural and technological
capabilities are needed; collecting data on behaviours and lifestyles; as well as using such data for the
decision-making of funders who invest in global health projects. Overall, these differences show the
complexities in the differing understandings of global health and the different actors and expertise

involved in the field.
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3. Assembling a case study

3.1. Case study

As a case study, | choose to explore the Global Antimicrobial Resistance and Use Surveillance System
or GLASS which was established in 2015 and is currently coordinated by the WHO. Below, | outline
the rationale of what led to the GLASS establishment and the actors that supported it the most visibly
as well as GLASS goals and the main activities for global AMR data collection and standardisation. |

also present why GLASS is an insightful case study to explore in the context of this thesis.

As presented in the State-of-the-Art section, AMR has been known as a potential threat since the
development of antibiotics. Although the first efforts to address AMR globally appeared in the 1990s
to 2000s, the high-level political response started somewhat in the mid-2010s, which is often assigned
to the political figure of Professor Dame Sally Davies from the United Kingdom who was a Chief
Medical Officer in that time. Professor Davies raised the threat of AMR and compared its effects to the
ones of climate change. The high-level political attention maintained the momentum and, in 2015,
members of the World Health Assembly agreed on five objectives to address antimicrobial resistance
(AMR) on a global scale. The World Health Assembly then adopted the Global action plan on

antimicrobial resistance (GAP on AMR) which is often held as a global blueprint for AMR response.

The GAP on AMR outlines five objectives on how to address antimicrobial resistance on a global scale.
The second objective “to strengthen the knowledge and evidence base through surveillance and
research” (World Health Organization, 2015a) resulted in the Global Antimicrobial Resistance and Use
Surveillance System (GLASS) established in October 2015 under the WHO. The overarching goal of
the GLASS is to “continue filling knowledge gaps, to inform strategies at all levels” (World Health
Organization, 2022a) on national, regional, and global scales to address the global threat of AMR. To
achieve this goal, GLASS advocates and supports the standardisation of the global collection, analysis
and sharing of AMR data. The surveillance “provides a standardized approach to the collection, analysis
and sharing of national AMR data in samples collected routinely for clinical purposes for a set of
pathogens that cause common bacterial infections in human” (World Health Organization, 2022a).
However, the preparation for the GLASS establishment did not start with the GAP on AMR in 2015 as
the previous action to collect evidence on the need for global AMR surveillance was collected and
published by the WHO.

Before the GLASS establishment in 2015, WHO documents shaped AMR as a threat to modern
medicine and particularly as a threat to human health. One of the WHO"s documents that particularly
shaped the AMR threat in the mid-2010s was the Global Report on Surveillance published in 2014.
This document served as a baseline research report to carve out the gap for the establishment of the

GLASS, namely the standardized AMR surveillance globally. This need was based on the future threat
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and the rationale of preparedness. The report presented AMR threat to have dire consequences in the
future, where “A post-antibiotic era—in which common infections and minor injuries can kill—far from
being an apocalyptic fantasy, is instead a very real possibility for the 21st century” (World Health
Organization, 2014, p. IX). The report continues presenting results based on desk research and literature
reviews on a number of resistant bacteria — pathogens — and estimates of their effects on human health.
For instance, the report found that the pathogen of K pneumoniae (bacteria that can cause pneumoniae
or bloodstream infection) causes a high AMR health burden with high mortality rates, especially in

vulnerable patients:

“The mortality rates for K. pneumoniae hospital-acquired pneumonia depend on the
severity of the underlying condition, and can exceed 50% in vulnerable patients, even
when treated with appropriate antibacterial drugs” (World Health Organization, 2014,
p. 15).

The report also stated that many of the available antibiotics are becoming ineffective which leads to
negative patient outcomes (such as death, increased hospital stays, and disability, among others) and
increased healthcare expenditures due to the longer hospital stays, prolonged time of patients being on
sick leave and away from work, unemployment, or negative economic effects to patients” families if
additional and prolonged care is needed (2014, p. IX). Therefore, the report continued to not only carve
out AMR threat to human health but also showed that AMR can have negative economic effects on

patients and their families.

The AMR threat to modern medicine and human health in the WHO documents goes hand in hand with
negative economic impacts, mainly related to the increased spending on healthcare. The WHO’s Global
Report on Surveillance of 2014 illustrates this as the report’s authors systematically reviewed the
literature on resistant pathogens towards existing antimicrobials. For one of the pathogens E. coli (which

can cause stomach cramps, diarrhoea, vomiting, and fever) the report found that:

“Patients with infections caused by bacteria resistant to a specific antibacterial drug
generally have an increased risk of worse clinical outcomes and death, and consume
more health-care resources, than patients infected with the same bacteria not
demonstrating the resistance pattern in question” (World Health Organization, 2014, p.
XI).

The report also further used some estimations for the Candida fungus pathogen (which can cause yeast
infections). Similarly, the resistance of this pathogen causes high mortality rates and increased

healthcare expenditures:

“Invasive Candida infections have been reported to be associated with high morbidity
and mortality (mortality of approximately 35%), as well as higher health-care costs and

prolonged length of hospitalization (46, 47). Patients with resistant infections may
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experience a delay in receiving appropriate therapy, which can increase costs, LOS,
and morbidity and mortality (48, 49).” (World Health Organization, 2014, p. 64).

Therefore, resistant bacteria can cause not only death or long-term illness in patients who, as a result,
are presented as not being able to contribute to the economy anymore, but their treatment is also
presented as more costly. The report further engages with reviewing the economic costs of candida
infections estimated by the Centers for Disease Control and Prevention (CDC) in the United States:

“In 2005, CDC estimated that each case of Candida infection results in 3—13 days of
additional hospitalization, and incurs a total of US$ 6000 to US$ 29 000 in direct
health-care costs (46). Based on current data and projections, these infections add a
total of US$ 8 billion to US health-care expenditures every year (44, 46, 49, 50).”
(2014, p. 64).

All of the case studies of pathogens explored as a baseline by the WHO’s Global Report on Surveillance
of 2014 are now included in the current GLASS AMR surveillance efforts. The WHO’s Global Report
on Surveillance of 2014 engaged in the review of the following “bacteria of international concern”
(2014, pp. X-XI1):

e Escherichia coli: can cause stomach cramps, diarrhoea, vomiting, fever

e Kilebsiella pneumoniae: can cause pneumonia or bloodstream infection

e Staphylococcus aureus: can cause skin infections, pneumonia, meningitis, or sepsis
e Streptococcus pneumoniae: can cause sinusitis, pneumonia, meningitis

¢ Nontyphoidal Salmonella: can cause gastroenteritis, high fever, diarrhoea

e Shigella species can cause diarrhoea, fever, and stomach cramps

o Neisseria gonorrhoeae causes sexually transmitted infection of gonorrhoea

These pathogens are now included in the GLASS AMR data collection efforts. The selection of these
particular pathogens is based on the rationale of the increasing resistance to particular antibiotics. In the
foreword of the WHO’s Global Report on Surveillance of 2014, Dr Keiji Fukuda (WHO’s Assistant
Director for Health Security) labelled the selected pathogens for the report as “pathogens of major
public health importance” (2014, p. IX). The bacteria were selected because “they are common and
represent areas of infection where there is increasing resistance to drugs of last resort” (World Health
Organization, 2015c, p. 9). Here, we can see that GLASS pathogen selection also corresponds to the
antibiotics of the last resort, namely antibiotics that do not have alternatives if a resistant bacteria cannot

be treated with them.

Overall, the baseline WHO document for the GLASS establishment - WHO’s Global Report on
Surveillance of 2014 — conducted a literature and document review on the AMR threat and the selected

list of pathogens as presented above. Following this review of the selected pathogens, the WHO’s
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Global Report on Surveillance concluded that there is a knowledge gap on AMR and that more data is
needed to fill in this knowledge gap on the AMR threat and the selected set of resistant pathogens: “The
magnitude of the problem worldwide and the impact of AMR on human health, and on costs for the

health-care sector and the wider societal impact, are still largely unknown.” (2014, p. XIX).

The report concluded that to counter AMR threat and to find appropriate responses, reliable data is
needed, and it could help to close this knowledge gap: “Surveillance that generates reliable data is the
essential basis of sound global strategies and public health actions to contain AMR, and is urgently
needed around the world” (2014, p. XI1I1). This knowledge based on data could be particularly helpful
to “improve our understanding of AMR dynamics and to inform containment and mitigation strategies”
which should help to contain AMR threat globally. (World Health Organization, 2017b, p. v). To fulfil
these goals, documents emphasise a need for “good evidence*, particularly from a global surveillance

system that could also help to maintain the momentum for global AMR action:

“Dr Emiroglu said AMR was high on the political agenda but Member States would
not be able to create the necessary momentum to address AMR unless the global action
plan was implemented using good evidence from surveillance systems* (World Health

Organization, 2015c, p. 7)

Overall, the global attention to AMR as well as the GLASS as a global AMR surveillance system mainly
started at a high political level and involved actors, such as United Nations, World Health Assembly,
and the WHO. However, some of the national countries were particularly visible to encourage the
solutions addressing AMR on a global scale and as suggested by the WHO. For instance, right after the
GLASS establishment, the WHO documents presented reports from high-level political meetings,
where the need for global AMR surveillance was emphasised at the request of the national countries.
Sweden emerged in the WHO documents as one of the most active countries in pushing towards global
AMR surveillance efforts. In the meeting organised in 2014 in Sweden by the Swedish Ministry of
Health and Social Affairs and the Public Health Agency of Sweden, the representatives of the invited

countries reaffirmed the WHO’s approach to surveillance with the establishment of the GLASS:

“30 WHO Member States, from all WHO regions, reaffirmed the need for a global
programme for surveillance of AMR of relevance to human health, to form the basis
for local, national and regional action and to monitor the effectiveness of interventions.
Participants in the consultation also agreed on the surveillance approach proposed by
WHO” (World Health Organization, 2015b, p. 1).

However, among the 30 WHO member states who participated in the meeting, most of them were
European, had functioning AMR surveillance systems embedded in working healthcare infrastructures,
and submitted their AMR data to the European AMR surveillance system of EARS-Net. The document
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does not present any different visions or opinions by countries or regions that do not have the required

infrastructures or capabilities for global/regional/national AMR surveillance.

Using the momentum created in the mid-2010s, World Health Assembly together with member states
approved the Global Action Plan on AMR in 2015 (World Health Organization, 2015a), while the
second objective: “Strengthen the knowledge and evidence base through surveillance and research*
directly enabled the creation of the GLASS in the same year. The GAP on AMR also refers to the
WHO’s Global Report on AMR surveillance published a year ago that carved out the gap for a need for
global AMR surveillance as no standardised information on AMR and its effects was available or the

information provided too many gaps.

The GLASS surveillance activities were shaped into three horizontal levels, namely routine data

surveillance, focused surveillance, and surveys and studies (see figure below).

Figure 1. GLASS Surveillance activities

Routine surveillance Focused surveillance Surveys and studies
data
GLASS-AMR GLASS-EAR EGASP
GLASS-AMC GLASS-FUNGI ONE HEALTH
PPS-AMU
BURDEN

The widest effort with the most data collected is the GLASS-AMR module under routine data
surveillance which collects data on eight selected priority pathogens® from samples obtained from
humans. The collected samples then undergo susceptibility testing in the laboratories where the priority
pathogens are “isolated from clinical specimens (blood, urine, stool and cervical and urethral
specimens)” (World Health Organization, 2022a). These samples are collected in surveillance sites (in-
and out-patient clinics) and then sent to the National Reference Laboratories and AMR results are shared
back with the surveillance site for diagnostic purposes as well as with the National Focal Point (usually
public health institute or health ministry of a national country) which shares data with the GLASS and/or
other regional/national AMR surveillance system. In addition, the antimicrobial susceptibility testing
carried out in laboratories should adhere to the standards of the European Committee on Antimicrobial
Susceptibility Testing (EUCAST) or the Clinical and Laboratory Standards Institute (CLSI) to ensure

! Acinetobacter spp., E. coli, Klebsiella pneumoniae, Neisseria gonorrhoeae, Salmonella spp., Shigella spp., Staphylococcus aureus, and
Streptococcus pneumoniae.
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data quality and AMR testing standardisation. Other modules under routine data surveillance include

the GLASS-AMC module on antimicrobial consumption surveillance.

The focused surveillance level of the GLASS includes the modules of GLASS-EAR module on
Emerging Antimicrobial Resistance Reporting and the GLASS-FUNGI module on AMR surveillance
of invasive fungal infection. The GLASS-EAR module works on early and fast detection of unusual
and emergency AMR events as the GLASS-AMR module under routine surveillance collects AMR data
once a year. Therefore, the GLASS-EAR module allows member countries and WHO to share unusual
AMR findings at any time. Meanwhile, the GLASS-FUNGI module focuses on AMR data collection
on fungal infections and measuring resistance towards antifungal medicine. Therefore, both modules
under the focused surveillance prioritise either a fast data sharing of unusual AMR events or data

sharing on fungal infections and complement the routine AMR surveillance.

The third level of GLASS surveillance contains studies and surveys. This level involves four modules:
“Enhanced Gonorrhoeae Surveillance” (EGASP), “Integrated multi-sectoral surveillance” (ONE
HEALTH), “Point prevalence survey on antibiotic use in hospitals” (PPS-AMU), and “Studies for
estimating antimicrobial resistance burden” (BURDEN) (World Health Organization, 2022a). Overall,
GLASS data level on surveys and studies collects additional AMR data that are not usually collected
with laboratory-based AMR testing within a routine or focused surveillance. The “Enhanced
Gonorrhoeae Surveillance” or EGASP module is built on the previous WHO surveillance efforts in the
N. gonorrhoeae pathogen monitoring on a global scale that started in the 1990s. The module aims to
collect additional patient data for resistant N. gonorrhoeae pathogen monitoring. Meanwhile, the
“Integrated multi-sectoral surveillance” or ONE HEALTH module was established in 2018 to observe
the resistant E. Coli bacteria in humans, animals and the environment in selected sites. Lastly, PPS-
AMU studies how patients and healthcare staff use and prescribe antibiotics to better understand AMR

and create potential interventions for antibiotics misuse.

The need for the BURDEN data module was already carved out in 2014 by the WHO. Next to the need
for standardised global AMR surveillance, the WHO emphasised a need for standardised AMR health
burden data. The WHO*s Global Report on Surveillance of 2014 carved out the need for global
standardised AMR health burden estimations as well. In the report, the authors stated that the AMR
health burden:

“cannot be fully assessed with the presently available data; new methodologies are
needed to more precisely assess the total impact of resistance, to better inform health

policies and to prioritize the deployment of resources* (World Health Organization,

2014, p. 69).

Such healthcare burden estimations could not only help to understand the real threat of AMR to human

health but are also envisioned by the WHO to help the national governments to prioritise their healthcare
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spending, including further funding for AMR surveillance as well as raising public awareness of AMR
(World Health Organization, 2018b, p. 2). This was emphasised by one of the interviews conducted for

this thesis that answered the goal of AMR health burden estimations:

“I think one of the things is really to put AMR on the political agenda. It’s often called
a silent pandemic because we know there’s people dying because of drug-resistant
infections but it’s not so visible. And that’s why there hasn’t been that much funding
for research, for example. So, by trying to put it on political agenda, we hope to have
more money available for surveillance, for research, and for solutions* (Interviewee
V).

Therefore, GLASS not only engages with the standardisation of AMR data collection but also in the
harmonization of AMR health burden estimations, in line with other studies for global AMR health data

collection.

WHO envisions GLASS to be a global AMR surveillance system. In line with existing AMR
surveillance efforts, WHO assembles GLASS as a global and also as central AMR surveillance system

as presented by one of the interviewees:

“ I think, WHO, they just, I think, they’re just more focused on setting the agenda
themselves and they expect the regional offices to be supporting that and making sure
their efforts feed into that. Yeah, I mean, I see in general they wouldn’t approach other
(AMR surveillance) networks, so say for (X surveillance system), kind of out of the
courtesy, we would approach them and say, yeah, this is what we are doing, are you
interested? Yeah, | see in general, they are keen to assert their position as the kind of

central system® (Interviewee I11)

Overall, since the mid-2010s, a number of high-level meetings and public figures emerged who
endorsed the global need to address the AMR threat on global, regional, and local levels. The Global
Action Plan on AMR (World Health Organization, 2015a) emerged as one of the blueprints that outlined
the objectives of how AMR could be tackled, including the global surveillance of AMR. A direct
outcome of this objective was the GLASS as a global AMR surveillance system. One of the goals of
the GLASS was not only to collect AMR data globally for knowledge creation but also to standardize
and coordinate the existing AMR surveillance systems on national and regional levels. As the GAP on
AMR was endorsed by the member countries of the World Health Assembly in 2015, the World Health
Organization (WHO) assumed a key role in coordinating these objectives. This also includes
coordinating the Global Antimicrobial Resistance and Use Surveillance System (GLASS) that was
launched in 2015. However, at the same time, while coordinating and shaping the global objectives,
including AMR surveillance, the WHO cannot directly implement surveillance systems in national and

regional contexts. Therefore, the WHO relies on local understandings and actions towards
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implementing AMR surveillance systems in a way that corresponds to the WHQO’s vision of a
standardized global AMR surveillance system. To this end, the WHO and the GLASS surveillance
efforts are an interesting research case showing how the global visions of AMR response, surveillance,
and global health overall are built by the knowledge practices and WHQO’s navigation of embedded
power relations within the global health field as well as how the global visions of AMR response and
surveillance correspond to the local complexities and agendas by other global health actors.

Overall, the case of the GLASS as a global AMR surveillance system explored in this thesis could show
how “global* is assembled by the WHO and how such assemblage corresponds to the local complexities
as well as other agendas by actors in the global health field. As emphasised by Chandler (2019), such
“explorations render visible the ways social, economic and political frames continue to define AMR
and how it may be acted upon, which opens up possibilities for reconfiguring AMR research and
action”. Therefore, this thesis aims to open the ways on how the WHO assemble the global response to
global health threats, such as AMR and intends not only to show how AMR and AMR surveillance are
understood and assembled but also what else could be seen and taken into account while implementing
global solutions, such as AMR surveillance. In addition, Chandler (2019) sees the “possibilities for
reconfiguring AMR research and action by shifting the focus of attention across scales and enabling
different forms of care, and different publics, to come into view”. Therefore, while looking into the
publicly available WHO documents about the GLASS and drawing from the expert interviews, this
thesis explores which global and/or local practices and publics are mentioned more than the others and
such explorations could potentially provide ideas for the future AMR research, actions, and

understandings about AMR and its surveillance globally or locally.
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3.2. Research question

This thesis particularly engages with the topic of AMR and one of its suggested global solutions, such
as data collection and knowledge production via surveillance and its standardisation. AMR is an
increasingly important topic in the global health field, however, it shows a specific part of the global
health field as AMR is also a more complex issue than the governance of a particular infectious disease.
Exploration of AMR and its envisioned global solutions, such as surveillance, can show how we
understand, govern, and assemble the “global” in the global solutions, including the global health field,
as well as the underlying tensions and resistances in such endeavours. Such assemblages show how we
understand, envision, and prepare for global challenges as well as the complex interactions, tensions,
and understandings between the global and the national or local contexts, different experts,
stakeholders, ways of knowing, and relations between the Global North and Global South. Based on
the State of the Art and the selected case study of GLASS assembled by the WHO as a global AMR

surveillance system, my main research question is:

How is the “global” in global health assembled within the embedded power relations in the global
health field and the knowledge practices of the World Health Organization (WHO) through the

implementation of the Global Antimicrobial Resistance and Use Surveillance System (GLASS)?
To answer this research question, I will use the following three sub-questions:

SQ1: How does the WHO navigate the embedded power relations in the global health field while
assembling GLASS?

The WHO works in a crowded global health field with a variety of other international organizations,
countries, and stakeholders with varying interests and priorities. Therefore, with this sub-question, |
will look at how the WHO presents the rationale in its assemblage of the GLASS; how it assembles
GLASS in a top-down and bottom-up way, how it enables the countries™ participation in GLASS, and
how it deals with other forms of expertise: either within the WHO itself or outside, in the global health
field.

To answer this question, I will combine methods of document analysis and interviews. While documents
mainly present the rationale and ways of how the WHO envision working with the involved
stakeholders, interviewees also talked about the alternatives and resistance to the GLASS methodology
as a global surveillance system. The element of resistance towards GLASS is often omitted from the
publicly available documents, while documents show some traces of how such resistance or alternative
suggestions to GLASS methodology of global AMR surveillance are managed or not presented

publicly.

SQ2: On what knowledge practices and expertise does the WHO draw on while assembling GLASS?
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Through this question, I will look at what knowledge practices the WHO implement while assembling
the “global” in GLASS activities, namely AMR data collection, testing, and analysis/interpretation as

well as what expertise and rationale lie behind them.

The basis of this question will be answered by looking into different GLASS data collection efforts.
Overall, GLASS surveillance activities are based on three horizontal levels, namely routine data
surveillance, focused surveillance, and surveys and studies. These activities collect AMR data by
different methods and involve different types of expertise. The widest effort with the most data collected
is the GLASS-AMR module which collects data on eight selected priority pathogens from samples
obtained from humans. The collected samples then undergo antimicrobial susceptibility testing (AST)
in the laboratories where the priority pathogens are “isolated from clinical specimens (blood, urine,
stool and cervical and urethral specimens)” and tested with a particular antimicrobial, looking if the
pathogen is resistant or not (World Health Organization, 2022a). The antimicrobial susceptibility testing
carried out in laboratories should adhere to the standards of the European Committee on Antimicrobial
Susceptibility Testing (EUCAST) or the Clinical and Laboratory Standards Institute (CLSI) to ensure
data quality. Human samples for AMR testing are collected in surveillance sites (in- and out-patient
clinics) and then sent to the National Reference Laboratories and AMR results are shared back with the
surveillance site for diagnostic purposes as well as with the National Focal Point (usually public health
institute or health ministry of a national country) which shares data with the GLASS and/or other
regional/national AMR surveillance system. The results of such data sharing are then presented in the

GLASS yearly reports as well as on the WHO website.

Another level of surveillance is focused surveillance which encompasses the modules of emerging
AMR surveillance (GLASS-EAR) as well as resistant fungi infections surveillance. The third level of
the surveys and studies module of the GLASS includes several modules on additional epidemiological
data collection for different resistant pathogens. One of the key modules on this level is the AMR health
burden estimations (or the BURDEN module). This module aims to estimate how many deaths were
caused by antimicrobial-resistant bloodstream infections. Such estimates would be generated via
surveys which collect patient observations, while they are in the hospital (World Health Organization,
2022b), while laboratory testing is also needed to determine whether the patient had a resistant infection.
Although currently GLASS only focuses on mortality attributable to the AMR, its long-term goal is to
calculate and standardize AMR burden with Disability-adjusted life years (DALYSs) on a global scale.

I will answer this sub-question while looking into how different expertise (mainly from laboratories,
epidemiologists, and clinicians) in these data collection efforts correspond to the GLASS modules and
where the potential tensions arise. This will also allow us to see more predominant WHO knowledge
practices while assembling GLASS as well as which tensions remain in the background. For scoping
reasons, | will not engage with the GLASS modules on antibiotics consumption as such activities only

started in 2020 and GLASS provide only a couple of documents about these activities.
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To answer this sub-question, | focus on document analysis and interview methods. While the WHO's
position is mainly presented in the documents, interviewed stakeholders presented either aligned or
differing perspectives on the methodology of GLASS as well as it being a global AMR surveillance

system.

SQ3:What conditions, complexities, and resistances are not adequately presented in the GLASS
standardisation practices?

With this sub-question, | particularly look at the standardisation of AMR surveillance efforts and what
is envisioned as a “global” AMR surveillance system based on the previous two sub-questions outlined
above. Through this sub-question, I aim to explore what other conditions, complexities, and resistances
concerning the embedded power relations in the global health field and knowledge practices enacted by
the WHO are silenced or not prioritised in the publicly available discourses while assembling the global
AMR surveillance via GLASS. Therefore, this sub-question helps to explore what is left out of the
global assemblage of the GLASS, for instance, what stakeholders, expertise, or data collection practices.
This also relates to the main research question as it can show what expertise and knowledge are more
prominent and prioritized in practices and solutions that are perceived as “global” in the global health
field.

To answer this question, | focus on document analysis and interview methods. These methods also show
what is (not) visible in the publicly available discourses provided by the GLASS documents in
comparison to the accounts provided by the interviewed stakeholders on the other response to the

GLASS implementation as a global AMR surveillance system.

3.3. Materials and methods

To answer my research question, | have combined methods of document analysis and interviews.
3.3.1.  Document analysis

3.3.1.1. Document collection

In this thesis, | follow the definition of the document provided by Shankar, Hakken, and @sterlund as
“any artefact that includes substantial references to the social processes through which it was produced
and reproduced” (2017, p. 59). In this thesis, the documents refer to the electronic artifacts produced by
the WHO on GLASS which take the forms of websites and reports or other types of documents, usually
in pdf format. These documents refer to and tell about the GLASS objectives, goals, progress,
methodologies, meetings, expert discussions, and other information which is all contained under the
WHO website and have the WHO logo on them. | also perceived the documents as self-explicating,
meaning that these “documents address a broad and heterogeneous audience and thus can rely very little
on readers bringing background knowledge” (Shankar et al, 2017, pp. 70-71). As GLASS documents

intend to address a “global” audience and a variety of stakeholders, they provide plenty of background
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information, with some of its reports reaching several hundred pages. This was also helpful in analysing
the documents and seeing how the WHO envisions AMR threat, GLASS methodology, and other topics.
At the same time, some of the chapters, especially on laboratory methods and provided in the annexes
of the documents were more technical and “written for a very narrow group or maybe even an individual

and thus lean heavily on the writer’s or reader’s background knowledge” (2017, p. 72).

In this thesis, documents are also the tools of the WHO that are (Asdal, 2015, p. 74) “working upon,
modifying, and transforming that reality” of AMR and AMR surveillance on different scales. As it is
outlined in the empirical part, the definition of AMR and AMR surveillance methodologies can differ
within local contexts and other existing global standards. However, with its documents, WHO actively
assembles the global AMR surveillance system of GLASS as well as shapes the local surveillance
systems by providing methodologies of how global AMR data should be collected as well as providing
the AMR rates results in the WHO reports and dashboards that allow seeing AMR rates between the
different countries. WHO documents on GLASS do not only “document” the practices for AMR
surveillance but are also tools to shape the local practices as well or, as Asdal (2015, p. 77) puts it that
“Instead of merely describing the same objects and issues simply from different angles, documents may
take part in modifying and transforming issues”. To this end, WHO documents work as tools helping

to assemble GLASS as a global AMR surveillance system.

I have collected 30 documents related to the GLASS methodology and yearly implementation reports
from the dedicated section presented on the WHO’s general website (World Health Organization,
2022a). | have observed three types of documents, such as the methodological guidance documents on
how to collect AMR data and share it in a standardized way; meeting reports that contained meeting
minutes from the meetings with representatives from GLASS, WHO, national countries and regional
surveillance systems, and yearly reports on GLASS progress and AMR data collection. The GLASS
methodology documents guide how AMR data should be collected and shared. This methodology
mainly concerns laboratory-based methods for AMR data collection and analysis. Usually, each of the
GLASS data modules has at least one document. Meanwhile, meeting reports present rather detailed
minutes on the presentations and discussions among the WHO experts, national countries’
representatives, and a variety of stakeholders concerning global AMR surveillance. Lastly, the yearly
GLASS implementation reports present information about what was done in the year, such as the
progress of AMR surveillance structures, updates on their establishment and/or maintenance, as well as

yearly AMR rates and results drawn from these insights.

The first round of document collection occurred in the summer semester of 2021, where | collected 48
documents. | have also experienced some of the challenges referred to by Shankar et al (2017, p. 59),
where digital documents and online spaces where they are found can be changed that “often make
interpreting documents substantially more difficult”. The WHO website and GLASS sections were

updated in the second half of 2022, meaning that many links to the documents and GLASS section were
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renewed. However, | managed to collect documents before these changes were made and | did not
intend to analyse the WHO website and GLASS section on its own, although | noticed some interesting
changes, such as the lessened use of the phrase “evidence-based decision-making” in the GLASS

website section.

I have then refined the list of documents and shortened the initial list to adhere to the limited scope of
this thesis, especially as some of the documents, such as yearly reports can contain several hundred
pages. | finalised this stage approximately in June 2022, therefore, any documents published after this
date by the WHO on GLASS are not included in the analysis, for example, “Global antimicrobial
resistance and use surveillance system (GLASS) Report: 2022”. Although it is an important yearly
report, it was published on 9" December 2022, therefore, | could not properly analyse it and include it

in the thesis due to the documents” coding and analysis timeline.

In the second round of document collection, | have excluded a variety of infographics and posters by
the WHO on AMR and AMR surveillance, PowerPoint presentations by the experts, and files showing
the changes in yearly AMR rates among countries that submitted their data to the GLASS, as well as
documents that consider methodology on antibiotics consumption and its global surveillance practices
envisioned by the WHO. However, although these documents were removed, most of the information
that they contained was summarised in the GLASS vyearly reports. In addition, considering the
significant length of some of the WHO documents, | have prioritised some of the sections over the
others within each of the documents. The sections from the document that I excluded mainly concerned
the technical aspects of AMR testing and laboratory methodologies that require more thorough
knowledge and expertise in life sciences, such as microbiology, to be fully understood and analysed. In
addition, some of the documents presented infographics and visual information, such as maps. For
example, some of the yearly GLASS reports presented over a hundred pages long infographics for each
of the countries that submitted their AMR data in that year. Although | have reviewed these infographics
and maps, | have not analysed them separately and mostly relied on the textual information and WHO's

discourses describing such visuals through document coding.

The final list of the documents collected is presented in Appendix 3 which also includes an overview
of what sections in each document was excluded due to the reasons outlined above. After the refinement

of the document list, | proceeded with their analysis.
3.3.1.2. Document analysis

The document analysis stage in this thesis involved three rounds of document review, including the

initial review of the documents, the first round of coding, and the second round of coding.

In the initial review of the documents, | familiarised myself with the document structure and read them
without coding. During this stage, | have also noted any observable information about the document

authors, where documents can be found, how long they are, and any other additional observations that
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could further refine my research approach, including the research question and sensitizing concepts.
Therefore, in this stage, | considered additional aspects related to the documents, namely: “how it is
produced, how it functions in episodes of daily interaction, and how, exactly, it circulates” (Prior, 2007).
Particularly in the STS field, as emphasised by Shankar et al, “scholars should be reluctant to separate
the artifact (a text) from the practices (which are documented)” (2017, p. 59). However, it is important
to note that such questions were not always visible in the documents or immediate online spaces where

| found them as well as not always known by the interviewed stakeholders.

I then uploaded the documents to Atlas.ti software tool and coded them in two rounds. In the first round
of coding, | started with an inductive approach (Rivas, 2018, p. 431), where | followed a broader
research question and interest along the lines of understandings of global health, global health regime,
and standardisation. After the first round of coding, broader categories and patterns have emerged as

presented in Appendix 2 in this thesis.

Between the first and the second rounds of coding, | followed the zigzag approach (Rivas, 2018, pp.
432-433), meaning that the themes observed during my first round of document coding helped me to
further refine and adjust my research question and approach which then also influenced the second

round of coding and the refinement of themes stemming from the patterns observed in the documents.

Following the first round of document coding, in the second round, | looked for overarching themes
that can connect emerging patterns and categories from the first round of coding (Rivas, 2018, p. 440).
The emerging themes from the second round of coding then again helped me to refine my research
guestion and research approach. As I first collected and analysed the documents, their analysis informed
my interview approach as well, such as interview guides (Appendix 4) and provided me with a better
understanding of WHO’s global AMR surveillance practices. After conducting interviews and
analysing the material, | have triangulated my results with the document analysis as presented in the

section below.
3.3.2. Interviews

To support and complement document analysis, | conducted four expert interviews. The purpose of
these interviews was to interpret my collected material from the WHO document analysis and offer
additional practical insights on AMR surveillance and GLASS implementation that are not mentioned
in the documents. As suggested by Halkier (2017, p. 202), data production and analysis should rely on
methods, where “the methodological design contains a mix of procedures that are aimed at getting to
know the more tacit, embodied and material elements as well as the more explicit, discursive and
conversational ones”. While document analysis provides me with a more descriptive knowledge of
AMR surveillance which is tailored to public access, interviews help me to reveal more practical

knowledge of AMR surveillance practices as well as what stays behind the documents.
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The interviewing process consisted of planning and conducting interviews as well as analysing the
interview data. During the interview planning process, | have identified persons who could be
interviewed as a part of this thesis research. The main source of the contact persons was provided by
the GLASS documents as in their acknowledgement pages, they listed all contributors which, at some
times, could reach 100 authors. | have aimed to contact persons to represent various WHO-defined
regions as well as expertise (e.g., medical, epidemiological, regulatory, etc). Another source of potential
interviewees came from my desk research on AMR surveillance and its different methods, where | have
contacted authors of some of the publications that appeared to fit the research of this thesis. However,
the list of interviewees in this thesis (Appendix 5) shows the inclination within the respondents to
possess epidemiological expertise, and to be educated in and mostly to work within the European

context.

While approaching potential interviewees, | introduced myself, the STS MA programme at the
University of Vienna, my main research question, and why | have selected the expert for a potential
interview. For more information, | have attached a one-pager presenting my research approach in more
detail, together with my and the thesis supervisor’s contact details. Some of the approached experts did
not respond to the interview request or outlined the reasons why they do not want to be interviewed.
The main reasons for interview refusal were a high workload, family responsibilities or family leave,
sick leave, or, as perceived by the respondents, a lack of understanding of global/local AMR
surveillance systems and AMR data collection methods. With those experts who agreed to be

interviewed, | proceeded with the agreement of the interview date and informed consent form.

Due to the course of the COVID-19 pandemic and the long distance to the interviewees that, at the time
of the interview, were located in various European or Asian countries, | conducted interviews online
via Zoom teleconference application. Before the interview, | sent respondents the informed consent
form and the interview questionnaire, so they had sufficient time to familiarise themselves with the
documents and to clarify any questions or comments before the interview as well as to obtain the
respondents” consent. In the informed consent form, | presented my thesis purpose, topic, and context
of the thesis in line with the STS MA programme at the University of Vienna; how interview data is
intended to be used, as well as emphasised the voluntary principle of participation and the right to retract
the interview data use at any time before publishing the thesis (King, Horrocks & Brooks, 2019, pp. 37-
38).

During the interviews, after the introductory part, | again explained an informed consent form to the
interviewees and started recording our conversation with a Zoom recording function. Overall, all
interviewees agreed to the informed consent conditions and either signed them directly in the informed
consent sheet or agreed verbally, where the verbal agreement was recorded (Jensen & Laurie, 2016, p.
57). The interviews were conducted synchronously (James & Busher, 2012), meaning that | talked with

the experts online in real-time. Interviews usually lasted from 40 minutes to more than an hour. The

42



length of the interviews depended on the prior agreement that the interviews are expected to last up to
an hour (with a possibility to extend if the respondent is available). | have drawn such a time limitation
as recommended by Harvey (2011) exploring specificities of expert interviews, where the interviewees

usually dedicate from 45 minutes to an hour for interviews within their daily schedules.

During the interviews, | followed the interview guide as presented in Appendix 4. However, as the
interviews were semi-structured, | often asked questions based on the answers provided by the
interviewee aiming to expand and build on the respondent’s experiences and understandings. All
interviews were conducted in English, and | transcribed the interview audio files verbatim. In the
transcripts, |1 have not included the “non-verbal communicative behaviours” (Paulus, Lester &
Dempster, 2016), such as laughing, hand gestures, longer pauses, and similar as, in my view, they did

not change the meaning of the interview answers and did not impact the empirical material analysis.

During the interview data analysis phase, | analysed the interview data as a resource as well as the topic
(Bryne, 2018, p. 222). On the resource side, | explored the contextual information provided about AMR
surveillance, such as what are the common challenges, methods, and visions for AMR surveillance. As
a topic, | also looked at how the interviewees talked about global and local AMR surveillance systems
and practices, for instance, whether they were more supportive or critical of the WHO and their
practices, what challenges in AMR surveillance they highlighted the most or emphasised as the most
important, and how their answers corresponded to their different expertise of epidemiology, medical

field, and health burden estimations.

Next to these considerations, | coded interviews in two rounds following the inductive coding approach
(Rivas, 2018). As | have conducted interviews mainly after the document analysis, | have used the codes
developed during the document coding. However, | have assigned additional codes to the interview
material that emerged outside of the documents. | then refined the additional codes from the interviews
that were not visible in the document coding to the categories and themes, and they informed the
empirical parts of what is invisible in the publicly available WHO documents as well as what criticism

and different views to the global AMR surveillance practices emerge.

After analysing codes, | also selected, in my view, the most representative quotes to inform the empirical
analysis. In this thesis, | use pseudonymised quotes so that neither person’s name, institutional
affiliation or exact position title is disclosed in the analysis. | have also excluded the names of the
countries mentioned by the interviewees after consulting one of the interviewees who emphasised that
AMR surveillance is a rather narrow field and, especially in lower-income countries, there are only one
or two persons in the whole country working in the AMR surveillance field, including AMR
surveillance coordination. Therefore, I refer to the interviewees as “Interviewee 17, “Interviewee 117,
“Interviewee I1I”, and “Interviewee IV” in this thesis. One of the interviewees also requested to be

presented in advance about which quotes are to be used in the thesis, as their expertise on AMR is quite
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narrow and they do not want to be identified and recognised. After sending the list of the quotes to be

used in the thesis, the interviewee agreed on their selection and presentation.

3.4. Methods of data analysis

After document and interview material collection and coding, | have looked at the emerging themes
through the discourse analysis of the textual information. One of the ways that the discourses could be
understood is through the meanings’ constructions of discursive representations (Clarke, 2005) or
discourse analysis. Discourse analysis is also broadly discussed by Foucault and as summarised by Hall
(2001, p. 72) based on Foucault's lectures, discourse “defines and produces the objects of our
knowledge. It governs the way that a topic can be meaningfully talked about and reasoned about. It also
influences how ideas are put into practice and used to regulate the conduct of others”. Similarly, Hook
(2001, pp. 42-43) outlines that “Discursive rules are hence strongly linked to the exercise of power:
discourse itself is both constituted by, and ensures the reproduction of, the social system through forms
of selection, exclusion, and domination”. Exclusion of some practices from discourses are inevitable:
“These processes, of formation and constraint, production and exclusion, are inseparable. More than
this, they are both complementary and constitutive of one another; discourse is formed and exists
through their mutual constitution” (Hook, 2001, p. 43). However, even dominant discourses can be
challenged and resisted. As explored by Mohammed, Peter, Killackey, et al (2021, p. 3), the method of
discourse analysis also explores “different practices of resistance or how people can challenge dominant
constructions of the truth/untruth and knowledge authority”. To this end, | also look at the GLASS
through the lens of constructivism, where | see the assemblage of GLASS as constructed via numerous
knowledge practices and navigation through embedded power relations by the WHO and other
stakeholders involved (Andrews, 2012) in the global health field.

Particularly in the AMR field, through discourse analysis, AMR, its understandings, and the assemblage
of global initiatives could be explored through the “scientific practices, policy guidelines, legal
frameworks and regulations that AMR unfolds and exists within” (Antimicrobials in Society, 2017).
Following the understandings outlined above, | looked at how the WHO constructs the meaning and
understanding of the global initiative of GLASS as a global AMR surveillance system in its publicly
available documents and how these meanings are accepted or resisted by others through the interviews
of experts that work outside of GLASS while being closely familiar with its methodology and work. In
addition, 1 looked at what discourses are more visible in the analysed documents and interviews and
what discourses are not presented (in comparison to the views, criticism, and challenges outlined by the
interviewees) or not as visible (for instance, alternative methods for AMR surveillance being presented
at the annex of the GLASS report whose main body already consists of several hundreds of pages).
Approaching AMR topic with discourse analysis was also used by Chandler (2019) who explored how
AMR and its preparedness are stabilised via actuarial and sentinel devices (Lakoff, 2015a) while also

looking at the publicly available discourses. Within the WHO documents and interviews, | particularly
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looked at how the WHO constructs and maintains the discourses (Phillips & Hardy, 2002) that are a
part of the broader understanding of global health, global health security regime, and standardisation as
presented in the sections of State of the Art and Sensitizing concepts in this thesis while assembling the
global AMR surveillance system — GLASS.

I have triangulated the collected themes from the documents and interviews, observing what are the
most common emerging patterns. | have then also observed the differences between the themes, namely,
what challenges or practices on global/local AMR surveillance do the interviewees mention that the
publicly available documents by the WHO choose not to show or push to the annexes at the bottom of
their public documents. Interviewees particularly opened up about the understanding and practices of
AMR surveillance assemblage in the “local” settings. However, as outlined in the section below as well
as in the State of the Art of this thesis, such accounts cannot be generalised as the understanding of

“local” is much more complex, multiple and intertwined with the “global”.

3.5. Limitations
This thesis provides insights into the assemblage of global by the WHO in assembling the global AMR
surveillance system. These observations are based on document analysis and interviews. While both

methods greatly informed this thesis, some of the limitations should also be mentioned.

Regarding document analysis, as specified in the chapter above, | have reviewed WHO documents on
the GLASS. However, due to the high volume of GLASS documents, | might have missed other WHO
documents on AMR and AMR surveillance that could have also potentially informed this thesis. One
of the examples of such documents that were not included in the analysis is openly available National
Action Plans (NAPs) by the WHO where national countries outline how they plan to implement GAP
on AMR which also includes their plans on implementing global AMR surveillance in their national
settings. Due to the high volume of NAPs, | could not review them as well as prioritise some countries'
NAPs over others. In addition, some countries provide their NAPs solely in their native languages.
However, further research efforts on AMR surveillance, their global assemblage and correspondence to
the local settings could benefit from looking at NAPs and how countries discuss or understand global

AMR surveillance in these documents.

For scoping reasons, | also do not engage with the WHO practices and GLASS modules on antibiotics
consumption. The reasoning for this decision is that such activities only started in 2020 and WHO
provides only a couple of documents about these GLASS activities. Although this thesis solely focuses
on WHO's practices in global AMR surveillance of bacteria, the WHOs overall general discourse about
antibiotic use and misuse is often presented as one of the key causes of AMR. Therefore, further
research efforts on antibiotic use and its consumption surveillance could be carried out in line with the

idea of WHQO’s navigation within power relations in the global health field and exercising particular
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knowledge practices in assembling the global surveillance system for antibiotics consumption, while

also considering local practices and capabilities.

Although interviews were a valuable source of material that provided insights about what is missed in
the WHO's publicly available documents, further methods, such as an extensive ethnography, could
reveal additional complexities in the field of global health and its initiatives, as well as their role in the
local settings:

“STS scholars have also argued we shouldn’t take Global Health technology for
granted, but should problematize it in terms of how the local and the global relate to
and are reconfigured by each other. How do different actors talk about the local and the
global and how are these discourses tied into specific practices? Answering these
guestions requires more than qualitative interviews as off-shoots of scientific projects;
we would need detailed ethnographies of Global Health technologies and interventions

across local and global sites over longer periods of time” (Sariola et al, 2017, p. 6).

For instance, Prussing (2020) conducted ethnographic research among epidemiologists that stem from
the Indigenous communities in New Zealand and the United States that challenge and critically view
the epidemiological expertise and the underlying epidemiological knowledge practices where some of
them, historically, are based on colonialism. This ethnographic research shows that epidemiological
expertise cannot be understood as a unit in itself but that it is also challenged and questioned by
epidemiologists coming from different communities within. In addition, Williams (2018) explores
power dynamics in ethnographic research itself, particularly conducted by researchers from the regions
perceived as Global North in the Global South. To this end, Williams provides a framework on how
ethnographer could reflect her or his position and provides a brief example of how, in some cases, the
collection of epidemiological data from Global South can insert inequalities of how knowledge is

presented “in the world-system” (2018, p. 214).

Overall, for this thesis analysis, | have conducted four interviews with different experts. Therefore, due
to the scoping reasons, the understanding of “local” settings in this thesis is also generalised, given that
different national countries, regions or even surveillance sites in hospitals can present different “local”
experiences, concerns, expectations, and needs for (global) AMR surveillance. In addition, some of the
limitations regarding interviews emerged not only due to the limited number of interviewees but also
due to the common expertise that the interviewees shared. Interviews only included persons who can
be regarded as “experts” in the global health field and (AMR) surveillance. Almost all experts were
also trained in the epidemiology field which could shape their views towards AMR surveillance in a
particular way. However, all interviewees showed reflexivity in their answers while talking about AMR
surveillance and GLASS, especially while discussing challenges and aspects that could be done
differently in AMR surveillance and/or GLASS.
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This thesis also worked on the understanding of global and local and what is visible or invisible and
where. However, as argued by Stephenson (2011, pp. 627-628), global and local cannot be understood
as a simplified binary and it can be difficult to assign some of the actors only to a global or only to a
local (e.g. epidemiologists who work in their national health ministries and assist or work with the WHO
as well). In addition, the empirical part of this thesis does not engage with other stakeholders that might
influence (global) AMR surveillance, such as pharmaceutical companies, NGOs, or complexities
among governmental agencies and departments within local/national settings. Due to the scoping
reasons, in this thesis, | focus on the stakeholders that are more visible in the WHO discourses, such as
epidemiologists and clinicians. Due to the ethical complexities, | also do not engage with the patients”
perspectives on AMR surveillance, while patients™ or the publics™ perspectives are also not presented
in the WHO's discourses on AMR surveillance. To this end, this thesis only looks at the general
components, such as the laboratory and/or healthcare infrastructures as well as the capabilities needed
to conduct AMR surveillance, including their human and non-human components. Standardisation of
bacteria and patient bodies to construct AMR surveillance and the relevant challenges are also not in-
depth explored in this thesis due to the scoping and the methodological limitations. For instance,
research exploring how human bodies are standardized in global clinical trials was carried out by Merz
(2021) to make research results comparable. Based on the understanding of local biologies, global
clinical trials can be based on the assumption that all bodies are universal, where the universality is
usually drawn from the “Euro-American” body. To this end, such an understanding of universal bodies
in the context of AMR surveillance standardisation and samples/AMR data collection could be a

potential research topic for future endeavours.

Despite these limitations, this thesis and its discoveries about “local” acceptance of “global” AMR
surveillance systems in the face of the WHOs knowledge practices and navigation through embedded
power relations in the global health field could provide directions for further research, for instance, in
the topics of the competing “global” (AMR) surveillance visions and how they are assembled,
competing views of experts within the WHO on (AMR) surveillance, case studies on specific local sites
and how they implement or resist the “global” interventions, such as AMR surveillance, and others.
These potential topics can be explored not only for the cases of AMR and surveillance but also for other
global health initiatives and strategies assemblage, uncovering their underlying knowledge practices

and embedded power relations in the global health field.
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4. Theoretical perspectives

In this thesis, | combine and use understandings and theoretical perspectives of the global health regimes
(Lakoff, 2017) and standardisation (Timmermans and Epstein, 2010), while answering the question of
how is the “global” assembled through the knowledge practices and the navigation through embedded
power relations in the global health field by the World Health Organization (WHO) through the
implementation of the Global Antimicrobial Resistance and Use Surveillance System (GLASS). As
these theoretical perspectives are rather broad, in this thesis, | also refer to the concepts of actuarial and

sentinel devices (Lakoff, 2015a) as well as global assemblages (e.g., Collier, 2006).

4.1. Complexities of the global health field: global assemblages and global

health regimes

As already hinted in the State-of-the-Art section, the global health field can be a “messy hybrid”
(Montgomery et al, 2017, p. 6), where different entanglements between the global and the local,
including the “geographical, political, institutional and sectorial boundaries” (2017, p. 3) intertwine and
can even resist each other. Within this complexity, the global health field can be investigated through

the lenses of global health assemblages (e.g. Collier, 2006) and global health regimes.

Some theoretical perspectives view the global as being constantly assembled. Collier (2006, p. 400)
defines global assemblage as “the actual configurations through which global forms of techno-science,
economic rationalism, and other expert systems gain significance”. Collier distinguishes the
understanding of global assemblage from the understandings of the global and local as “it should be
clear that the global assemblage is an alternative to the categories of local and global, which serve to
cast the global as abstraction, and the local in terms of specificity” (2006, p. 400). The global
assemblage can also be a tool to assemble global knowledge “taken in the double sense of knowledge
about global forms and knowledge that strives to replace space, culture, and society-bound categories
that have dominated the social sciences throughout their history” (2006, p. 400). In an interview with
Saskia Sassen (Aneesh, 2017, p. 129), global assemblage is also explored as “a working category, a
tool, not only an outcome, a result”, hinting that global assemblage is a continuous process. In this
interview, Sassen and Aneesh explore what is particularly left out while assembling the “global”,
namely “What don’t [ see when I focus on the strong centre of the paradigm” (2017, p. 129) and what
underlying power relations in the global health field shape these processes, such as what is more visible

and what is left invisible.

However, the assemblage of “global” cannot be solely understood as a top-down approach. For
example, Rubin (2019) refers to the combination of global and local as “glocalization”. Rubin explains
that glocalization “acknowledges that global processes are not happening against or outside local forces;

on the contrary, both global and local are mutually constituent concepts. Glocal governance, therefore,

48



suggests that global challenges should be addressed by the effective reconciliation of the local and the
global” (2019, p. 2). This includes not only the involvement of numerous local actors but also including
different health sectors “including human and animal health, food production, environment, water and

sanitation, education and trade”.

The points within the global assemblage of global knowledge, underlying power relations, a continuous
process of assembling, and entanglement of global and local are also present in Lakoff's (2017)
perspective of two regimes of global health: global health security and humanitarian biomedicine. One
of these regimes — global health security — aims to prepare for events that might produce negative
outcomes on policy, economic, or health levels. This preparation corresponds to the “pathogenic
imaginary” which envisions an emergency of infectious and deadly diseases spreading around the globe
(Lakoff, 2015b). To this end, the global health security regime aims to prepare for such threats. To help
this preparedness, global surveillance systems emerge that “can provide early warning of potential
outbreaks and link such early warning systems of rapid response designed to protect against their spread
to the rest of the world” (Lakoff, 2017, p. 72). To implement global surveillance, these systems must
be connected, while including and excluding what to measure and how, and where specific knowledge

is created informing a particular response towards AMR.

Various forms of global health security regimes have existed and changed in the last centuries while
involving different international or global actors. Hoffman (2010) explores the evolution of the global
health security regime. Hoffman distinguishes four stages of global health security regime, namely:
“unilateral quarantine regulations”, “multiple sanitary conferences”, “international sanitary conventions
and international health organizations”, and “leadership of the World Health Organization” (p. 510).
The global health security regime could be argued to be starting with “the invocation of unilateral
quarantine regulations by many European ports and extends back to the bubonic plague of the 14th
century” (Hoffman, 2010, p. 511), followed by the “international dialogue and security harmonization
via a series of International Sanitary Conferences” encouraged by the cholera outbreaks in the 19"
century, while, starting with the 20" century, new institutions emerged, such as the “Pan-American
Sanitary Bureau (1902), Office International d’Hygiene Publique (1907) and the League of Nations’
Health Organization (1923)”, with the WHO emerging after the Second World War (p. 512). As
Hoffman argues, the “WHO has become a global hub for health security—albeit with questionable

moral authority and effectiveness”, particularly because “WHO lacks the authority and resources

commensurate with its vast responsibilities. (p. 514).

The most recent stage of the global health security regime appears to increasingly rely on virtual spaces
and developing technologies for fast health data monitoring. For instance, Weir (2012) also provides a
genealogy of global health security and focuses on the role of the WHO and particularly the evolvement
of technologies that enable real-time surveillance data monitoring in virtual spaces. For example,

corresponding to infectious diseases, the WHO established “the Division of Emerging and Other
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Communicable Diseases Surveillance and Control” and “a system of outbreak detection and control
called the “world on alert””. The main goal of the “world on alert included communicable diseases
containment through a global monitoring network, electronic information exchanges, national and
international preparedness, rapid response, and national surveillance and control” (Weir, 2012, p. 323).
Particularly with the emergence of the internet, such information could be monitored online, as it is
currently carried out by the Global Public Health Intelligence Network (GPHIN) which is a part of the
WHO’s Global Outbreak Alert and Response Network. Health data can be collected in “real-time” and
at any time as: “The “real-time” operation of global health security enables local historical events to be
inserted in the continuous globalized time of digitally mediated public health knowledge” (2012, p.
325). This shows that the global health security regime particularly draws from surveillance and

relevant technology that can collect and aggregate different health data globally.

At the same time, the global health security regime shows a clear divide between the “global North”
and the “global South” (Lakoff, 2017). The understanding of the global security regime highlights the
efforts to establish a laboratory and other relevant infrastructures, especially for infectious disease
detection and monitoring, especially in the “global South”. For instance, some research points out that
further funding could help to enhance surveillance efforts by investing in laboratory infrastructures
(e.g., Ashley et al, 2019), especially in the regions that are perceived as lower income. However, high-
income countries “with excellent regulatory capacity” also often experience challenges when
implementing global solutions in more local settings, such as “implementing effective policies due to
lack of political will, prevailing ideologies, and interference by vested economic interests” (Magnusson

& Patterson, 2021, p. 473).

Drawing on increasing technological capabilities, global health security can be quantified and
measured. For instance, Mahajan (2021) explored the Global Health Security Index. This index involves
“indicators about laboratory systems, real-time surveillance, response planning, risk communications
and plans for trade-and-travel restrictions” (2021, p. 207). Therefore, to measure such indicators,
national countries are expected to possess laboratory infrastructures and surveillance systems to
sufficiently plan, communicate, and respond to potential global health threats. Therefore, data collection
is increasingly used as a form of expertise for decision-making. As explored by Merry (2011, p. 83),
the

“turn to indicators in the field of global governance introduces a new form of
knowledge production with implications for relations of power between rich and poor
nations and between governments and civil society. The deployment of statistical

measures tends to replace political debate with technical expertise”.

The use of data gathered is presented by policymakers as “objective” or “scientific”’, meanwhile Merry

also argues that although data collectors announce what th