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Executive Summary

Ebola Virus Disease (EVD) is caused by a highly infectious and fatal
filovirus of zoonotic origin among human and primate populations on
the African continent. First recorded in 1976, EVD is classified as a
potential ‘public health emergency of international concern’ (PHEIC)
under the revised International Health Regulations (2005). The
unprecedented Ebola outbreak that emerged in West Africa in 2013
conveys how infectious diseases remain very much part of global
challenges in the twenty first century. Actors and institutions
governing global health perceive EVD in terms of an imminent threat
to global health security. This influences response interventions,
which predominantly focus on surveillance, emergency response
mechanisms and containment. EVD outbreaks have always emerged
from impoverished areas within Africa where the greatest proportion
of the global burden of disease already exists. Few studies have
explored local perspectives towards these outbreaks relative to the
contextual realities from which they emerge. No study has considered
the approach, consequences, or aftermath of international
interventions on the affected individuals, communities, and their
health systems.

The extant literature conveyed that the majority of knowledge
reported around EVD outbreaks to date is skewed towards a
biomedical understanding from the positive perspective. A
justification for the study was to address a gap in the literature to
explore the concept of ‘southern theory’ through the inclusion of local
interpretations and lived experiences around EVD outbreaks. The
study used an inductive research approach following an interpretive
epistemology and case study design. Using two case studies, the study
explored the contextual realities and lived experiences of two
communities in western Uganda, Bundibugyo, and Kibaale, who
experienced EVD outbreaks in 2007 and 2012 respectively. Multiple
qualitative methods were employed including 25 in depth interviews,
non-participant observations and document analysis. Analysis of the

data adopted a grounded theory approach using Strauss and Corbin’s
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cyclic three step technique. Five main themes emerged with
‘disempowerment during EVD outbreaks’ as the overarching theme of
the study. Horbst and Wolfe’s (2014) concept of medicoscapes was
explored as a framework to make sense of the dynamics and linkages
between the themes and categories and how these related to global
processes that determined health outcomes.

The first main theme of the study was ‘a behaviour blame narrative’.
Cultural theory was applied as an anthropological perspective to
understanding the concept of blame. Blame was explored from three
perspectives, blame of the individual, blaming an adversary and
finally blame of larger structural forces was considered. The second
main theme to emerge from the analysis was the structural
determinants of delayed diagnosis and nosocomial transmission. This
theme emerged from the categories of institutional hierarchies and
weak health systems as underlying factors that facilitated a rational
explanation to events that led to amplification of the virus and several
deaths within the community and of health workers before external
intervention.

‘Social realities’ of Bundibugyo and Kibaale was the third main theme
that emerged from the study and demonstrated how the social
determinants of poverty and war were subordinated to a cultural
epidemiology. Poverty and its associated challenges of poor living
conditions, alternative means of sourcing food such as forest activities
and inaccessibility to conventional health services emerged as making
the poor vulnerable to infectious diseases including EVD in both
contexts. These social determinants are linked to larger structural
forces of a global capitalist system that maintains the inequalities in
global development underlying poverty in Sub Saharan Africa. A
scramble for resources in neighbouring DRC feeding into this
globalised economy has resulted in the death and displacement of
millions of Congolese and underlies the refugee burden in Western
Uganda including Bundibugyo and Kibaale. The fourth theme from
the study was EVD exceptionalisation and explored how a global
narrative exoticised EVD and influenced understandings and response

interventions to outbreaks. Several consequences resulted from EVD
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exceptionalisation that included misdiagnosis, fear, neglect, stigma,
and undermining endemic disease. EVD exceptionalisation influenced
a global health security agenda and guided response interventions. An
outcome of this identified in both case studies was a loss to the
security of the individual. The final theme that emerged from the
study was empowerment where the contribution of local capacity and
mechanisms of coping were employed during the interim period of
both outbreaks before external intervention.

Overall, the findings from this study demonstrate the contextual
realities from where EVD outbreaks emerged in western Uganda and
the lived experiences of those affected. The main themes that emerged
from the analysis were common across both case studies. The findings
demonstrate that current response interventions fail to support health
system strengthening and focus on ‘global’ security not necessarily on
the security and welfare of the individual in African contexts. This
study contributes to an existing knowledge imbalance by providing a
broader and deeper understanding of how globalisation processes
impact on health outcomes and disesmpowerment of the individual.
This has important policy implications in terms of the people-centered
mission underscored by the UN Commission on Human Security. It
also has important theoretical implications by conveying the
importance of applying explorative methods as a means of analysing

the deeper dynamics hidden under dominant narratives.
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Chapter 1: Introduction

1.1 Purpose of the Study

Emergence of epidemics of international concern such as Ebola Virus Disease (EVD), are
largely understood from a biosecurity perspective. This may represent an imbalance in
knowledge that subordinates the social, political, and cultural determinants for their
emergence at local level. Current narratives and response interventions towards EVD
outbreaks may also denote an imbalance in the power dynamics between the global North

and South within the realm of global health.

“Narratives interplay in ways shaped by politics and power. Not all lead to response

pathways. Some may remain marginalized or even hidden” (Leach & Dry, 2010, p.15).

In an attempt to address this imbalance, the main aim of this study was to draw out the
‘southern voice’ in the aftermath of two EVD outbreaks that occurred in Bundibugyo and
Kibaale districts in Western Uganda in 2007 and 2012 respectively. It was felt that a
deeper understanding of the contextual realities and lived experiences of the communities
who directly experienced these EVD outbreaks may provide for a more balanced
contribution of knowledge towards informing future policy responses within the realm of

global health security.

The study also examines the state of the ‘post Ebola’ health systems as a result of previous
international interventions in Bundibugyo and Kibaale with the purpose of providing
primary evidence of the level of sustainable health system strengthening if any result from

international interventions during EVD outbreaks.



No previous studies have analysed the dynamics linking the contextual realities and lived
experiences of Ebola outbreaks with the dynamics of global health interventions. There are
few studies that gave voice to those directly affected by EVD outbreaks in the past
(Hewlett & Amola, 2003; Hewlett & Hewlett, 2008; Matua, 2014). Missing from the
literature is a narrative or ‘southern theory’ emerging from within the self-knowledge and
understanding of the society from which these outbreaks occur. By employing an
anthropological perspective the study attempts to reduce this gap between those who
narrate and guide responses to Ebola outbreaks from those who experience the realities on
the ground. Anthropology has more recently been recognized as an important framework
for analysis in global health (Dry & Leach, 2010; Larkan et al., 2015). According to
Horbst and Wolf, (2014, p.183) an anthropological means of analysis can be used to
capture, both theoretically and analytically “the highly complex, heterogeneous layers,
process and results of globalization in the field of health, care and international support.”
Larkan et al. (2015) supports the role of employing an anthropological perspective in
reviewing and critiquing epidemics in terms of their geopolitics, cultural and social
understanding. Unlike earlier studies on EVD outbreaks, the focus of this study explores
the lived experiences and contextual realities of the persons and sites where two EVD
outbreaks occurred and responded to as global public health crises. It also attempts to
compare local and global perceptions and narratives around EVD emergence and response
interventions aiming to identify gaps in current knowledge of understandings.

This research is timely following the largest ever EVD outbreak in history as experienced
by the people of West Africa. Whilst the proposal for this study began prior to the West
African outbreak, which captured international public and policy attention, the research
could not be undertaken in isolation of this event as it ran parallel to the study and served
as a reminder that social research occurs within a real world context. Since the West
African EVD outbreak ended an EVD outbreak has since been recorded in the DRC in
May 2017 (WHO, 2017).

1.2 Background

1.2.1 Uganda

Uganda is a landlocked country in East Africa straddling the equator. Uganda shares
borders with South Sudan to the north, Kenya to the east, Lake Victoria, Tanzania and

Rwanda to the south, and the Democratic Republic of the Congo (DRC) to the west.



Centuries of migratory movements, environmental management and agro-pastoral systems
between the first millennium B.C and the sixteenth century created diverse groups of
settlers across this Great Lakes Region, within which lies Uganda (Chrétien, 2006). Bantu
and Nilotic speaking groups divide Uganda linguistically from north to south. From clans
emerged kingdoms and under colonialism, Uganda became a British Protectionist
administered through the Buganda Kingdom of Central Uganda between 1894 and 1961.
Apollo Milton Obote became the first Ugandan President following independence in 1961.
Idi Amin overthrew Obote in a coup ten years later in 1971. Obote was returned to power
in 1981 by an election process that was rejected by Yoweri Museveni’s National
Resistance Army (NRA) that led to the Ugandan bush war between 1981 and 1986. From
1986 under Yoweri Museveni the country transitioned under a multiparty political system
and President Museveni was re-elected in 2005, 2011 and 2016. Since 1986 Uganda has
remained politically stable and the constitution of Uganda protects most civil, political,

economic and social rights.

Eighty per cent of Uganda’s economy derives from the export of primary agricultural
products with tea as the most important followed by coffee, fish, cocoa, copper, cotton and
oil (World Bank, 2015). Ranked at 164 out of 187 countries in human development,
Uganda remains one of the world’s poorest countries. The average gross domestic product
per capita purchasing power parity (PPP) in United States Dollars (USD) is $1,851 with
over 84% of the population living below the poverty line (World Bank, 2015). The current
population of Uganda is estimated at 34.6 million with a fertility rate of 5.8 births per
woman (UBOS, 2014). Subsistence agriculture is undertaken by 69% of a predominantly
rural based population. Fifty one per cent of the population is female and 56.7% are under
18 years of age resulting in a high household dependency ratio making an exit from
poverty challenging (UBOS, 2014). This large population of youth creates a high demand
on education and health services but is also viewed as a measure of potential economic

development as an emerging labour pool.

Uganda remains burdened by communicable diseases many of which have long been
eradicated from high and middle-income countries (UNDP, 2015). The number of people
living with HIV (PLHIV) has also increased in the last decade. This is partly due to greater
longevity among infected persons due to increased access to anti-retroviral therapies
(ARV) but is also due to an increase in new infections diagnosed (HIV and AIDs Uganda
Country Profile Report 2014). Outbreaks of Ebola, Marburg, Hepatitis E, cholera and

plague have all occurred in recent years and outbreaks of polio emerged in 2009, 2010 and
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2011 (Athumani, 2015). Maternal and perinatal problems continue to contribute towards
high mortality rates in Uganda (UBOS, 2012). In addition there is a growing increase in
non-communicable diseases including cancer and diabetes particularly among a growing
middle class (Schwartz, 2014). There are wide disparities in health across the country with
rural communities carrying the main burden of infectious diseases (Mathers & Ezzati,
2007). Table 1.1 conveys improvements in some development indicators between 2002

and 2015 but progress remains slow.

TABLE 1.1: DEVELOPMENT INDICATORS 2002 -2015

Indicator 2002 2012 -2015

Life expectancy at birth 43 years 59.2 years (2015)
HIV/AIDS prevalence rate | 6.1% 7.3%

Safe water access 52% 75% (2012)
Under five mortality rate 152 per 1,000 54 per 1,000

Source: AHWO, 2009, World Bank, 2015

1.2.2 Structure of Uganda’s Health System

The Ugandan health system structure is based on a decentralized framework where the
district is responsible for all health care facilities within the district except the regional
referral hospitals, where they exist (Kamwesiga, 2011). Table 1.2 outlines the services
provided at each level of service delivery according to the Health Sector Strategic Plan

2005/2006 to 2010/2011.

Table 1.2: Levels of Health Service Delivery outlined in the Health Sector Strategic Plan
2005/2006 to 2010/2011

Infrastructure | Administrative | Target Services Provided
Level Level Number
HCI Village 1,000 Community based preventive and

promotive health services. Village

health committee or similar status.

HCII Parish 5,000 Preventive, promotive and out

patient, curative health services.




Community outreach.

HCIII

Sub-county

20,000

Preventive, promotive, outpatient,
curative, maternity, inpatient

services and laboratory services.

HCIV

County

100,000

Preventive, promotive, outpatient,
curative, maternity, inpatient
services, emergency surgery, blood
transfusion, and laboratory

services.

District

General

Hospital

500,000

In addition to the services provided
at HCIV other general services are

provided. These include in-service

training, consultation and research

to community based health care

programmes.

Regional

Regional
Referral

Hospital

2,000,000

In addition to the services offered
at the general hospital level special
services are offered at this level.
Such services include psychiatry,
ear, nose and throat (ENT),
ophthalmology, dentistry, intensive
care, radiology, pathology, higher-

level surgical and medical services.

National

Referral

National
Referral

Hospital

24,000,000

These provide comprehensive
specialist services. In addition they
are involved in teaching and

research.

Source: AHWO (2009) Human Resources for Health Country Profile — Uganda, Africa Health Workforce
Observatory, p.20

In reality, however, the components within the structure as described here do not always
equate to the reality on the ground. While the system maintains a bottom up approach from
primary to tertiary level, access to healthcare in this system remains weak due to
inadequate health financing and resources. Village Health Teams (VHT) are not always
available and the Health Centre (HC) levels are often understaffed and under resourced.

Despite the abolition of user fees, access to health care services and medications in public



institutions frequently depend on informal fees (McPake et al., 1999; Xu et al., 2006;
Kiwanuka et al., 2008; Orem et al., 2011). In a national service delivery survey over 30%
of women accessing antenatal care in public facilities were reported to have paid informal

user fees (UBOS, 2004).

An increasing number of refugees from neighbouring country conflicts particularly from
South Sudan, eastern DRC, Somalia and Burundi add to growing demands on Uganda’s
resource poor public health system (Komakesh et al., 2014; Kreibaum, 2014; McPake et
al., 2015).

1.2.3 Ebola Virus Disease

Ebola Virus Disease (EVD) is caused by a highly infectious filovirus known to cause high
mortality rates among human and primate populations on the African continent (Rouquet
et al. 2005; Feldmann et al., 2011; Beeching et al., 2014; Bray et al., 2015). Epizootic
outbreaks and secondary transmissions have also occurred beyond Africa (WHO, 2009;
Miranda & Miranda, 2011; Uyeki et al. 2016). Five species of Ebola virus have been
isolated to date, Zaire ebolavirus, Sudan ebolavirus, Bundibugyo ebolavirus, Tai Forest
ebolavirus, formerly Ebola d’Ivoire Coast and Reston ebolavirus. The virus is zoonotic
and tree roosting bats including those from the Pteropodidae family (fruit bats) are
suspected as the natural hosts of the virus (Towner et al. 2007; Towner et al. 2009; Leroy
et al., 2009; WHO, 2012a; Wood et al., 2012). However a definitive reservoir host remains
unidentified. The virus is thought to infect humans through handling or eating meat
products or materials carrying the virus from an infected wild animal, however natural host
transmission to humans cannot be ruled out (Shoemaker et al., 2012). Human-human
transmission mainly results from contact with body fluids of an infected patient, most
commonly occurring during patient care or burial practices, making those involved in
primary health care within households and health care facilities particularly vulnerable
during epidemics. Initial symptoms of infection are non-specific making a tentative
diagnosis from other common endemic fevers in African contexts such as malaria, typhoid

or diphtheria challenging.

The first recorded EVD outbreaks in Africa occurred almost simultaneously in former
Zaire and Sudan in 1976. Since then there have been over 25 outbreaks across 20 countries
in and beyond the African continent (Table 1.3). Among these was the unprecedented

outbreak that occurred in West Africa between 2013 and 2016 with 28 ,616-recorded cases

6



and 11,310 fatalities on 10™ June 2016 (WHO, 2016b).

Table 1. 3: History of Ebola Outbreaks 1976 to 2017

Year Country/Region Virus Subtype | Cases Deaths Case Fatality
Rate
2017 DRC Ebola Zaire 32 4 13%*
2014 DRC Ebola Zaire 66 49 74%
2014 -2016 Sierra Leone Ebola Zaire 14122 3956 28%
2014 -2016 Liberia Ebola Zaire 10675 4809 45%
2014 -2016 Guinea Ebola Zaire 3804 2536 67%
2014 Nigeria Ebola Zaire 20 8 40%
2014 Senegal Ebola Zaire 1 0 0%
2015 Spain Ebola Zaire 1 0 0%
2014 USA Ebola Zaire 4 1 25%
2014 Mali Ebola Zaire 8 6 75%
2015 UK Ebola Zaire 1 0 0%
2015 Italy Ebola Zaire 1 0 0%
2012 Uganda Ebola Sudan 7 4 57%
2012 DRC Ebola 77 36 47%
Bundibugyo
2012 Uganda Ebola Sudan 24 17 71%
2011 Uganda Ebola Sudan 1 1 100%
2008-2009 DRC Ebola Zaire 32 15 47%
2008 Philippines Ebola Reston 6 0 0%
2007 Uganda Ebola 149 37 37%
Bundibugyo

2007 Democratic Ebola Zaire 264 187 71%

Republic of Congo

(DRC)
2005 Republic of Congo | Ebola Zaire 12 10 83%
2004 Sudan Ebola Sudan 17 7 41%
2004 Russia Ebola Zaire 1 1 100%
2003-2004 Republic of Congo | Ebola Zaire 35 29 83%
2002-2003 Republic of Congo | Ebola Zaire 143 128 90%
2002 Gabon, Republic of | Ebola Zaire 11 10 90%

Congo
2001-2002 Gabon Ebola Zaire 59 44 75%
2000-2001 Uganda Ebola Sudan 425 224 53%
1996 South Africa (ex Ebola Zaire 1 1 100%




Gabon)

1996 Gabon Ebola Zaire 60 45 75%
1996 Russia Ebola Zaire 1 1 100%
1996 USA, Philippines Ebola Reston Epizootic | O 0%
1996 Gabon Ebola Zaire 37 21 58%
1995 Zaire Ebola Zaire 315 254 81%
1994 -1995 Gabon Ebola Zaire 52 31 60%
1994 Cote d’Ivoire Ebola Tai 1 0 0%
Forest
1992 - 1993 Italy, Philippines Ebola Reston Epizootic | O 0%
1989-1990 USA Ebola Reston Epizootic, | 0 0%
4-6

1979 Sudan Ebola Sudan 34 22 65%
1977 Zaire Ebola Zaire 1 1 100%
1976 United Kingdom Ebola Sudan 1 0 0%
1976 Sudan Ebola Sudan 284 151 53%
1976 Zaire Ebola Zaire 318 280 88%

Sources: WHO (2012), updated 19™ May 2017; CDC (2016); Georges et al., 1999)

Uganda has experienced five of these Ebola outbreaks of various sizes and scale between

2000 and 2012 (Figure 1.1).
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1.2.4 Overview of Ebola Outbreaks in Uganda 2000 -2012

The first and largest outbreak of EVD occurred in Northern Uganda in August 2000 in
Rwot-Obillo, a village 14 kilometres north of Gulu town. This outbreak later spread to
Masindi and Mbarara districts in West and Southwestern Uganda (Okware, 2012). An
official announcement of the outbreak was given on the 20" October 2000 following the
death of three student nurses at St. Mary’s Hospital, Lacor (Okware, 2012). Dr. Matthew
Lukwiya directed the management of the outbreak at Lacor Mission Hospital prior to
external intervention and later died following infection with the virus in December 2000.
Médecins Sans Frontieres (MSF) and the Ministry for Health (MoH) managed cases
admitted to the Regional Referral Hospital. A District Task Force (DTF), National Task
Force (NTF) and Inter-Ministerial Taskforce (IMTF) coordinated the response at district
and national level. The international response to the outbreak was coordinated under the
Global Outbreak and Alert Response Network (GOARN) an umbrella network under the
World Health Organisation (WHO). In total 224 deaths were reported from 425 cases
including 19 health care workers (Okware et al., 2002).

On the 29" November 2007 the Ugandan Ministry for Health officially announced an
outbreak of EVD in Bundibugyo district, Western Uganda. According to MacNeil et al.
(2010) anecdotal reports suggested an illness consistent with EVD arose in the area around
August. Following the November announcement a NTF was generated comprising the
Ugandan MoH, WHO and international partner organisations including MSF, Switzerland,
African Field Epidemiology Network (AFNET), International Federation of the Red Cross
(IFRD), Centre for Disease Control and Prevention (CDC), the United Nations
International Children’s Emergency Fund (UNICEF) and the World Food Programme
(WFP). Cases were managed at Kikyo Health Centre IV in Bughendera County and at
Bundibugyo General Hospital in Bundibugyo town. In total 149 cases were reported and
37 people died including four health care workers (WHO, 2012a). The outbreak was
declared officially over on the 20" February 2008.

In May 2011 a single case fatality by Sudan virus killed an eleven-year old girl in Luweero
district, Central Uganda (Figure 1.2). The girl was admitted to Bombo Medical Hospital
from Nakisamata village fifty kilometres north of Kampala with non-responding fever and
vaginal hemorrhaging, and died within hours of admission. Samples confirmed EVD and
two days later teams from the MoH, CDC and MSF arrived to support surveillance and

collect samples from four in-contact family members. This was a single isolated incident



and the source was suspected as a zoonotic contact but this remains unconfirmed

(Shoemaker et al., 2012).
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Fig. 1.2 Timeline of Sudan Ebola Virus 2011

(Source: Shoemaker, et al., 2012)

Uganda again notified WHO of an Ebola outbreak in Kibaale district, Western Uganda on
6™ July 2012. The Uganda Virus Research Institute (UVRI) at Entebbe isolated Sudan
virus. Samples were also sent to CDC, Atlanta in the United States of America (USA) for
additional analysis and sequencing. The outbreak was officially confirmed over on the 24"
August. A total of 13 probable, 11 confirmed cases and 17 deaths were reported during this
outbreak (WHO, 2012b). Twelve of these deaths occurred within one family.

Within the same year, in October 2012 a second Ebola outbreak emerged in Central
Uganda in Luweero and Kampala districts, spreading to Rukungiri, Mbarara and Ibanda
districts (WHO, 2012). This outbreak resulted in seven confirmed cases and four deaths.
Twelve suspected cases were admitted to an isolation facility at Bombo Military Hospital
in Luweero district. A second isolation unit was set up at Mulago, National Referral
Hospital in Uganda’s capital, Kampala. The last reported case was reported on the 18"
December and active surveillance and public information continued until the brief outbreak
was declared officially over on the 16" January 2013. Since 2012 no further outbreaks of

EVD have been reported in Uganda.
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International assistance has improved surveillance and diagnosis of EVD in Uganda as
evidenced from earlier intervention during more recent outbreaks experienced in 2011 and
2012. An emphasis on surveillance and rapid response to identify and contain emerging
infectious diseases including EVD has more recently been placed as a priority in health

development.

1.2.5 Global Health Security

Global health security is defined as

“The activities required, both proactive and reactive, to minimize vulnerability to
acute public health events, that endanger the collective health of populations living

across geographical regions and international boundaries” (WHO, 2007a, p.1).

The term ‘global health security’ originated as a concept from fears of bioterrorism,
influenced by allegations that some countries or terrorist organisations may be storing
smallpox virus (WHO, 2007b). Since its certified eradication in 1979, smallpox has
become a major threat to global health. In 2001 an anthrax threat through the USA postal
system has evolved global health security to incorporate the concept of a ‘war on terror’

(Collier et al., 2004).

Influenced by the 2003 Severe Acute Respiratory Syndrome (SARS) outbreak in China
together with other novel virus outbreaks including EVD, Marburg, HIN1 swine influenza
and H5N1 highly pathogenic avian influenza (HPAI), the International Health Regulations
(IHR) were revised by the World Health Organisation in 2005 (Leach & Hewlett, 2010).
The revised regulations were adopted by the 58" World Health Assembly (WHA) for
implementation in June 2007, legally binding all 194 member states to timely report on
major ‘events’ that potentially pose as “public health emergencies of international
concern” (PHEIC), (WHO, 2008a). The main objective of the revised IHR is based on
creating an integrated international surveillance network to contain threats to global health

security when and where they occur.

Traditional distinctions between national and international public health have changed
under processes of globalisation, and the landscape of global health including its actors and
institutions have changed dramatically over the past three decades (Dry, 2010). The

revised IHR have been criticized as an example of how the predominantly western
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institutions governing global health have prioritized ‘global health security’ in health
development by emphasising surveillance and response interventions towards novel
disease outbreaks that are of most concern to them. While these novel virus outbreaks,
classified as ‘emerging infectious diseases’, may be perceived as potential pandemic
threats warranting ‘global’ health priority, the burden of such epidemics when they occur

are mostly borne by impoverished communities in sub-Saharan Africa.

The revised IHR have also been criticized for providing no formal source of funding to low
or middle-income countries (LMIC) to make the required investments deemed necessary to
strengthen their health systems and fulfill these obligations (Fischer et al., 2011). As a
result, LIC’s in particular are almost totally dependent on external support from
international donors in the form of humanitarian intervention when such outbreaks occur.
Unfortunately this does not equate into robust health systems that can maintain a
sustainable preparedness and response capacity to buffer the impacts of such events,
particularly prior to confirmed diagnosis and announcement as witnessed in West Africa

between 2013 and 2016.

1.2 Problem Statement

The dominant narrative surrounding EVD outbreaks focus on a highly virulent
pathological agent that poses a major threat to ‘global’ health security. This narrative
dominates media reports, the scientific literature and donor-funded programmes across
sub-Saharan Africa (CDC, 1998; Institute of Medicine, 1994; Lashely, 2006; USAID,
2016). This northern oriented perspective advances a biological understanding of EVD that
has become increasingly shaped by a war on terror and informs ‘best practice’ to contain it

(Collier et al., 2004).

Whilst pandemic preparedness is justified, and a focus on strengthening response capacity
to containing highly infectious diseases at source through global collaborations can be
viewed as good news for the impoverished communities most at risk, shifting control and
reliance for such interventions onto a ‘global’ stage dominated by western actors and

institutions may reflect a bias towards North serving interests.

Uganda has been described as a success story in the past in terms of surveillance and
control of previous EVD outbreaks (Okware et al., 2002). This conclusion was based on an

evaluation of output indicators from an integrated Regional Surveillance Strategy one year
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after implementation (Lamunu ef al., 2002). The sustainability of this initiative was
however questionable as all EVD outbreaks in Uganda were based on fragile health
infrastructure and almost totally dependent on external assistance (Calain, 2007). Apart
from awareness campaigns on emerging pandemic threats aimed at health ministries and
higher institutes of education in the region (USAID, 2016), awareness does not always
equate into broader health system strengthening in terms of physical preparedness on the
ground. Since previous outbreaks little has been implemented to develop the response
capacity of impoverished health systems towards managing future outbreaks. It is these
health systems, particularly the local ministries, hospitals and health centres that are central
to the management and control of EVD outbreaks when and where they occur. The reality
is that health facilities in rural areas remain over burdened with growing populations and
endemic health issues and remain under resourced in terms of infrastructural, financial and
human resources for health. Despite a global health agenda focusing on health security,

Uganda remains vulnerable to future Ebola outbreaks.

1.3 Research Objectives and Guiding Questions

The main objective for this research followed a scoping of the extant literature but it did
not emanate entirely from it. The researcher’s experience in the field also influenced the
focus of the study and will be outlined in more detail in chapter three. Feeling that a deeper
understanding of the lived experiences and contextual realities of EVD outbreaks and their
responses can make an important contribution to understanding Ebola outbreaks and future

interventions, the researchers main objective for the study was:

To understand the contexts from where two Ebola outbreaks emerged in western
Uganda in 2007 and 2012, and how these outbreaks and the external interventions

towards them were locally understood, experienced and globally determined.

From historical accounts health facilities across east and central Africa became the
epicenters of previous Ebola outbreaks. It was from within these health facilities that those
infected, either contracted the disease, were treated for its symptoms and survived or in
many cases for both patients and health care workers, it was the place where they died. The
study considered these health facilities in terms of spaces from where health care workers
and support staff experienced EVD outbreaks, where external organisations set up their

bases, logistics and response interventions, from where community events, meetings and
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media reports were delivered and which continue functioning today two and seven years in

their aftermath.

In a quest to better understand local perceptions, lived experiences and the contextual
realities of Ebola outbreaks and their interventions in western Uganda the following four

specific research questions were developed.

1. What are the contextual realities of Bundibugyo and Kibaale from where two Ebola

outbreaks emerged in 2007 and 2012 respectively?

2. How were EVD outbreaks understood from local, national and global perspectives

in Bundibugyo and Kibaale in 2007 and 20127

3. What were the lived experiences of Ebola outbreaks before, during and in the

aftermath of international interventions in Bundibugyo and Kibaale?

4. What were the determinants and consequences of global health interventions
before, during and in the aftermath of the Ebola outbreaks in Bundibugyo and
Kibaale?

According to Eisenhardt (1989) having clear objectives going into the research is
important as they guide the researcher who could otherwise become overwhelmed in a

sea of data.

1.4 Significance of the Study

The focus of the first case study takes place within the district of Bundibugyo, Uganda’s
most western district where an EVD outbreak was experienced in 2007. The second case
study is located in the mid-western district of Kibaale where an Ebola outbreak was
experienced in 2012. Inclusion of lived experiences of EVD epidemics from within the
context of the health facilities where they are managed and explored over a wider time-
scale may contribute towards a broader understanding of their occurrence. In addition to a
broader understanding of the contextual realities and lived experiences during and

following emergence of EVD epidemics in western Uganda, factors may emerge that can
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inform more effective and sustainable responses towards future prevention and
management of such outbreaks. At policy level this is significant because how a disease or
epidemic is understood informs its response. The findings of the study are therefore
relevant to the Ugandan MoH, international, regional and national policy makers,
multilateral and bilateral agencies, civil society, students and local health workers within
communities in Uganda in terms of broadening current understanding of EVD emergence,
management and response for planning policy and response interventions towards future

epidemics.

1.5 Thesis Overview

Chapter two commences with an outline of the search strategy used to inform the literature
review. The extant literature was analysed for its relevance and meaningfulness in terms of
providing a basis for critical discussion for the emergent findings. The first section focuses
on Uganda’s political history from clans, kinships, colonialism, neocolonialism and
international development. The second section defines and describes EVD in biological
terms comprising the virus species, epidemiology and case fatality rates. It then goes on to
describe an array of non-specific clinical symptoms, its pathogenesis, diagnosis,
management, recent advancements and innovations and the WHO case definition used
during epidemic investigations. Section three examines the literature from an
interdisciplinary perspective and explores some of the anthropological, cultural and social
determinants of disease and epidemics. The fourth section focuses on the evolution and
geopolitics of global health and the institutions that govern global health issues and policy
agendas. It takes an overview of the actors, networks and institutions comprising the
contemporary realm of global health and the position of EVD within that landscape,

specifically as a threat to global health security.

Chapter three presents the research methodology. It begins with an overview of the
theoretical assumptions including the researchers theoretical and practical position in the
study. Justification for using a qualitative study design and the role of the two case studies
are outlined. This is followed with a description of the process of data collection including
selection criteria for both case study sites and the study participants. A description of the
protocols for access, ethics and participant consent and how they were operationalised
within the study are described. This section concludes by rationalising the role and

approach for each of the data collection methods engaged in the study. Section five

15



outlines the analysis of the study using a technique adopted from grounded theory. The
Medioscapes concept is described and justification for its role as a framework to present
the data findings is outlined. The final section focuses on informing the reader how the
study methodology aimed at adhering to the standards of ‘good research’ in terms of

reliability and validity of the findings.

Chapter four and five are findings chapters where research themes, categories, codes and

excerpts from the analysis are presented as ‘Data Presentations’.

Chapter six is the discussion chapter where the emergent themes are critiqued and
developed from existing theories. From here the concepts of power and disempowerment
within international development are discussed in relation to Uganda’s political
background and its current position in international development. How the findings

address each of the four research questions is also addressed.

Chapter seven concludes by summarising the main findings and explains how these

findings are relevant to informing and developing future policy to EVD and other

epidemics. The implications of the study to the wider field of global health in terms of

prevention, management and control of other diseases are described. The theoretical

contribution of qualitative research and a critical anthropology to global health is

rationalised. The limitations of the study are described and suggestions made for

addressing them in future similar studies. Finally areas for further study are identified that

can build on the findings from this study and address some of its limitations.

16



Chapter 2: Literature Review

2.1 Introduction

The literature review provides a critical in-depth background of what is known about the
issue of interest. The literature review for this study became an iterative process that can be
better described as cyclical rather than a linear construct within the thesis. At the proposal
stage in 2013 where an overview of the extant literature was conducted, the researcher
initially focused on providing a background to the study. Since then the researcher’s
experience, familiarity with the data and the unprecedented EVD outbreak in West Africa
that took place parallel to this study provided additional material and concepts that helped
to support the review. The discussion chapter (Chapter six) flows back and forth between

the concepts highlighted in the literature review and the research findings.

2.2 Search Strategy for the Literature Review

The methodology used for identifying relevant literature began by examining the topic
under study, more specifically by identifying components within the main objective or

research question outlined in chapter one (section 1.4).

To understand the contexts from where two Ebola outbreaks emerged in western
Uganda in 2007 and 2012, and how these outbreaks and the external interventions

towards them were locally understood, experienced, and globally determined.

Once identified the individual components were explored further using keywords, phrases,
and synonyms. The first main component in the research question was “the contexts [...] in
western Uganda” . Key search phrases included: ‘geographical context of Western
Uganda’, ‘cultural context of Western Uganda’, ‘socioeconomic context of Western
Uganda’, ‘historical context of Western Uganda’, ‘political context of Western Uganda’.
Synonyms or alternative phrases for ‘Western Uganda’ included ‘Uganda’, ‘Bundibugyo’,
‘Kibaale’, ‘East Africa’, and ‘The Great Lakes region’.

The second main component of the research question was “Ebola outbreaks” . Keywords
phrases and synonyms here included ‘Ebola virus outbreaks in Uganda’, ‘Ebola virus’,
‘Ebola Heamhorrhagic Virus’ (EHV), ‘Ebola Virus Disease’ (EVD), Bundibugyo virus,

‘Bundibugyo ebolavirus’, Sudan virus, ‘Sudan ebolavirus’. The third main component
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identified within the topic of study was “external interventions” and “globally
determined” which focused the search on ‘international health’, ‘global health policy’,
‘international responses to Ebola outbreaks’, ‘global health security’, ‘global health
leadership’, ‘zoonotic disease emergence’ ‘emerging infectious diseases’, ‘geopolitics of
Ebola’, ‘Ebola and foreign policy’, Ebola outbreak AND West-Africa’ and ‘One Health’.
The last component ‘locally interpreted and experienced’ leant to exploring material under
the phrases of ‘lived experiences of Ebola’, ‘Ebola AND Phenomenology’’, local
experiences AND Ebola outbreaks’, ‘Ebola AND fear’ and ‘Ebola AND stigma’. This was
the area with the least available literature, identified as a gap and a main justification for
the study.

Much of the literature review was internet-based using Trinity College Dublin (TCD)
library electronic resources (www.tcd.ie/Library) and multiple other on-line data- bases
including Google scholar, CINAHL, Ovid and PubMed MEDLINE and Scopus. Material
accessed included literature from the disciplines of infectious diseases, health policy,
global health, One Health, social science, political science, medical and critical
anthropology of disease. Database searches used the Boolean operators, AND, OR, NOT
to narrow and broaden searches. WHO reports, masters dissertations and doctoral thesis
were also accessed from on line sources. The review also sourced material from non-
internet based resources including print books, newspaper articles from the popular
Ugandan and East African press. These included the New Vision, the Observer, the
Monitor, and the East African tabloids. The researcher also attended four international
conferences and one East/Central African workshop during the study period. The themes
of these events focused on emerging infectious diseases, One Health, global health security
and ‘anthropology and crises’.

Once identified, the headings and/or abstracts of articles were read to examine their
relevance to the study and selection criteria guided further reading and analysis. Subject
matter to be included as relevant included background to the clinical, epidemiological,
geographical, cultural, socio-economic, historical, and political contexts of EVD outbreaks
in Africa, particularly in Uganda. Historical accounts of previous outbreaks were included
as many of these identified the perspectives from which they were narrated and concepts
such as ‘emerging infectious disease’, ‘local’ versus ‘global’, ‘global health security’ and
‘One Health’.

Apart from a brief description towards recent advancements in treatments (Section
2.4.8.2), scientific articles relating to molecular biology research, clinical trial research,

immunology, and vaccine development studies were excluded from the study.
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Following the selection process, the content of articles were analysed in terms of their
value to the study objectives. Relevant material was then summarised and categorised
within five main sections that provided a background for discussion of the study findings.
These five background sections include Uganda’s Political History, Ebola Virus Disease,
Cultural and Social Determinants of Disease, the Geopolitics of EVD and Local

Experiences of EVD.

2.3 Uganda’s Political History

This section provides a summary of Uganda’s political background to convey the historical
and contemporary political contexts from where the two EVD outbreaks emerged. It
provides a summary of the various systems of governance experienced by the Ugandan
people from authoritarian kinships to colonial rule, post-Cold War independence marked
by dictatorships and violent conflict towards relative stability, democratization within an
expansion era of international ‘development’ directed under neoliberal policies and global
capitalism. More specifically it provides a broad background of the conflict in eastern
DRC and the issue of the ‘lost counties’ relevant to the current political context of the two

case study sites.

2.3.1 Clans, Kinships & Ethnic Divides

Uganda lies within what some authors refer to as the Great Lakes Region where centuries
of migratory movements, environmental management and agro-pastoral systems between
the first millennium B.C and the sixteenth century created diverse groups of settlers
(Chrétien, 2006). In Uganda, clans remain the fundamental social identity where there are
no less than forty clan networks, sub-divided into sub-clans and lineages. Each subdivision
is hierarchically characterised into elder and younger lines. Clans form the oldest structure
of society combining kinship, exogamy, shared symbols, and rules of solidarity (Chrétien,
20006). As clans dispersed across the region, lineages divided and increasingly political
order intervened in the form of kingdoms during the eighteenth and nineteenth century
(Chrétien, 2006, p. 95). Kingdoms in Uganda represented medium sized empires that
established the political culture and held absolute fiscal and military power over their

territories and subjects.

Colonial rule followed the arrival of European missionaries and explorers in the mid-

nineteenth century. Explorers such as Speke (1863) put forward Eurocentric theories about
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how the kingships had evolved in the region and hypothesised that a ‘civilised’ Hamitic or
ancient Caucasoid race of Ethiopia descended on the Cwezi population through invasions
from the north. Support for this racial theory from certain groups created a Hima —Iru
rivalry in the region that has remained relevant up to contemporary times in terms of real
or perceived ethnic divides. Archeological history however posits that a major ecological
crisis such as drought destabilised the region at the turn of the sixteenth century and
created divides that were socio-political rather than of racial origin (Chrétien, 2006). Bantu

and Nilotic speaking groups divide Uganda linguistically from north to south.

2.3.2 Colonialism and Post Independence

Colonial rule in the region followed the arrival of European missionaries and explorers in
the mid-nineteenth century. Colonialism has been described as the development of
institutions and policies by Euro-American sovereigns towards indigenous populations
beginning as a process of religious and secular rationalisations followed by the
dispossession of land ownership for the exploitation of natural resources (Taiaiake G.,
2009). According to Rotman (1996) colonialism aimed at ‘civilising’ the indigenous
population through religious instruction and trades education. Uganda was colonised for 67
years between 1894 and 1961. The process began in 1893 when the Imperial British East
African Company (IBEAC) transferred its administration to the British government and
extended its area of control to approximately what corresponds to present day Uganda.
Under colonialism, Uganda held a degree of self-governance as a British Protectorate
administered through the Buganda tribe of Central Uganda. Some authors claim that the
basis to understanding ethnic marginalisation in post-colonial Uganda derives from this
‘divide and rule’ method under British colonialism (Blanton et al., 2001; Tornberg, 2012).
While colonialism did favour certain ethnic groups above others and may be among the
determinants that contributed to post-colonial ethnic fragmentation, it would be an over
simplification to assume it was the founding factor. The historical basis for contemporary
political systems, structures and processes in Africa and the norms, rules and traditions that
underpin them are rooted in a much more diverse socio-political context (Sesay, 2014).
Despite a paucity of written documentation, the social and political history of this region

began long before the period of European colonialism.

Uganda’s struggle for nationalism first emerged in 1952 with the formation of the Uganda

National Congress (UNC). The Buganda royalists headed by their monarch, Kabaka
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Mutesa II assumed that following the independence of African states they, as the dominant
Ugandan political class would assume power. However, during the colonial period the
Ganda society itself experienced internal conflict through religious differences in the form
of a cleavage between Catholic and Protestant and to a lesser extent Traditionalist and
Muslim divisions. In the period entering independence, Ganda Catholics were omitted
from the political process through sectarianism and this resulted in a split in the UNC.
Under the leadership of Apollo Milton Obote, a national coalition known as the Uganda
People’s Congress (UPC) was established that opposed the Baganda claim to power as a
perceived continuation of colonialism. In 1964, the UPC won absolute majority and under
Obote reinforced control over the army, who were predominantly made up of the Lango
and Acholi ethnic groups from northern Uganda. In 1966 Obote, a socialist suspended the
Ugandan constitution, abolished the monarchs, and proclaimed himself President. In 1971,
a coup d’état orchestrated by Idi Amin and supported by the West deposed Obote.
However, the period under Amin saw a continuation of Obote’s dictatorship style of
leadership with the expulsion of the Asian community, introduction of Islamic excess,
executions, tortures, and economic collapse. The Tanzanian military and Ugandan exiles
intervened and overthrew Amin in 1979 and Obote returned to power in 1980 by a
contentious election process. Opposition to his reinstatement resulted in a guerrilla war
headed by Yoweri Museveni’s National Resistance Army (NRA) and other military
groups. For Ugandan’s the transition from post independence military dictatorship to
multiparty democracy transpired following five years of violent civil war known as the
‘Bush War’. In 1986, Yoweri Museveni took power and created a united front with the
Buganda and the western Bantu-speaking groups. From then, the country transitioned
under a multiparty political system and President Museveni was re-elected in 2005, 2011,
and more contentiously in 2016. In summary Uganda has never witnessed a peaceful
transition in power since independence. For those who remember the days of Milton
Obote, Idi Amin, and the subsequent Bush War, the political stability provided under the
current presidency of Yoweri Museveni is mostly tolerated. For many among an educated
growing middle class and an exponentially growing population of unemployed youth the
post independence period of dictatorship, conflict and economic turmoil are not enshrined

in their memories and change in leadership is perceived as long overdue.
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2.3.3 Neocolonialism & International Development

Uganda’s position in the global development discourse over the past 25 years can be
divided into periods defined by colonialism, post independence cold war politics, and
democratisation. During the cold war period, undemocratic government systems in the
form of military dictatorships were in the majority across Africa. These were mostly
tolerated and in many cases supported by western powers whose main priority leaned
towards winning loyalty to African states against the Soviet Union (Sesay, 2014). As
outlined above this period included almost twenty years of brutal and oppressive
dictatorships experienced by the Ugandan people under Milton Obote (1966-1971; 1980-
1985) and Idi Amin (1971-1979).

The end of the cold war marked by the fall of the Berlin wall in October 1989 saw civil
society and political actors pushing for democratisation across Africa (Sesay, 2014).
However, the transition from military dictatorship to ‘democracy’ as evidenced by
Uganda’s Bush War often came in the form of violent civil wars. This was a feature across
the continent including prolonged civil wars experienced in Liberia, Sierra Leone, and the

DRC.

In post-independent Africa, the role of western nations continued in the form of
‘development partners’ who supported the shift towards democratic political reform, even
enforcing it through conditionality in exchange for foreign aid, grants and technical
assistance. Political conditions were aggressively advocated, funded, and monitored by
western dominated financial institutions, namely the International Monetary Fund (IMF),
the World Bank and bilateral donors. The ending of the Cold War saw the introduction of
an economic liberalization agenda where post-colonial sub-Saharan African economies
were structured to meet the demands of industrialized Europe through the export of cheap
raw materials (Carmody, 2011). Nkrumah (1966) referred to the situation where the rules
dictating ‘independent’ African economies as a continuity of imperialism that replaced
colonialism as ‘neo-colonialism’. Similar to what Taiaiake describes as ‘notions of
superiority and divine rights to domination’ such capitalist policies imposed on
independent African states have remained largely unchanged since the colonial era. In the
1990’s these neo-colonial polices were imposed on Africa in the form of structural
adjustment programmes (Carmody, 2011). During that same decade average incomes
across sub-Saharan Africa fell by twenty per cent leaving the average person poorer than

they were in the 1970’s and the 1960’s with over 50 per cent of the population earning less
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than USD$1 per day (Harrison, 2010). This also represented the period when the
HIV/AIDs pandemic exploded across sub-Saharan Africa. Carmody (2011) critiques this
mode of ‘economic development’ as enforcing a global capitalist system with aid
employed as a tool to corrupt political elites, distort trade and create a dependency culture
that continues up to today. This capitalist expansion era has been critiqued as guiding a
second scramble for Africa’s natural resources to generate profits for global corporations
(Taiaiake, 2009; Carmody, 2011). The power structures underlying colonial aspirations
have reformulated behind a fagade of neo-colonialism and international development that
determine some of the same inequalities that exist today. Contemporary Uganda exists
within such a liberalised economic structure where basic household necessities including
water, health, primary, and secondary school education are borne by individual
households. The destruction of lives because of the impacts of global capitalist expansion
on an indigenous population can be best illustrated by the experiences of those living

within the borders of the eastern DRC particularly over the past twenty years.

2.3.4 Uganda and Eastern Democratic Republic of the Congo

Chrétien (2006, p.9) argues that colonial partition in the Great Lakes region divided
scholarship as much as politics into French-Belgian and English strands of research.
Revolts that broke out in the mountains between Uganda and Rwanda in the twentieth
century gave rise to accounts from both sides as if they were unrelated events. In the same
way, to discuss the historical and political background of western Uganda without
considering eastern DRC as part of the same region, the same people sharing the same
culture is a misrepresentation. On going wars, violence and human rights violations in
eastern DRC originate in a long history of control over land and natural resources by local

and regional actors and their external supporters (Chrétien, 2006, Huggins et al. 2005).

2.3.4.1 The Congo Wars 1994 -2003

Most international reports and academic literature use the term ‘conflict’ in relation to
events that have killed and displaced millions of civilians from the DRC over the past two
decades. Less common in both the popular and academic literature are the ‘local’ terms

used to describe events that took place between 1994 and 2003. The period between 1994
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and 1998 is locally referred to as the ‘Banyamulenge uprising’, ‘the war of liberation’, the
Alliance des Forces Democratique pour la Liberation (AFDL) offensive’ or more
commonly the First Congo War. The period between 1998 and 2003 is referred to ‘locally’
as the Second Congo War or sometimes as the Great African War because of its magnitude

and the involvement of nine African countries (Van Reybrouch, 2014).

The term ‘conflict’ commonly used in western popular literature to describe wars in and
between African states derives from the Latin term meaning ‘to clash or engage in a fight’.
The term ‘war’ is defined as ‘a state of armed conflict between different countries or
different groups within a country’ (Moseley, 2007). Conflicts can be defined using
quantitative measurements and battle related deaths above 1,000 per year constitute a war.
Between 2.5 and 5 million was given as an estimated death toll in the DRC between 1996
and 2003 (Brennan et al., 2006; Coghlan et al., 2006; Spagat et al., 2009). However, the
true figures may never be objectively measured. For the purpose of this study, the term

‘war’ is used to describe events neighbouring western Uganda over the past two decades.

Although the second Congo war ‘officially’ ended in 2003 with foreign troops leaving, an
unofficial war with numerous local militias (supported by foreign governments) continues

up to the time of writing.

The first Congo war came in the aftermath of the 1994 genocide in Rwanda. North Kivu
was home to the Banyarwanda (mostly Tutsi) who settled here following previous
genocide during the Hutu uprising in Rwanda between 1959 and 1962. The Banyarwanda
were awarded Zairean nationality and had the support of the long standing President
Mobutu. However, in the early 1990’s local conflict arose between Zairian ‘nationalists’
and Tutsi settlers over land occupancy in eastern Zaire, one of Africa’s most densely
inhabited agricultural regions. Local Zairians believed that the Tutsi firmly intended to
annex North and South Kivu with Rwanda. In 1990, the Rwanda Patriotic Front (RPF)
entered Rwanda from their base in Uganda in a civil war against the Hutu regime between
1990 and 1994. In 1993 between 4,000 and 20,000 Banyarwanda were killed in a war of
ethnic cleansing against the Tutsi in North Kivu. In South Kivu, ethnic identification also
became an issue. On 6™ April 1994 following the shooting down of the plane of the Hutu
President, Juvenal Habyarimana the genocide against the Tutsi began in Rwanda and
within three months between 800,000 and 1 million Rwandans were killed. Following the
death of 10 Belgian UN soldiers at the start of the Rwandan genocide the world turned

away. The United States disengaged support, influenced by events in Somalia (Stewart,
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2003). French President Francoise Mitterrand supported the Hutu regime and facilitated
Hutu refugees to flee into eastern Zaire. Mobutu won favour back in the eyes of the West
for hosting 1.5 million refugees in North and South Kivu. However, Mobutu’s Zaire was
an absentee state at that time with a failed economy, a dysfunctional army, and an
overpopulated eastern region already hostile to Rwandans. Following the genocide the
leader of the RPF, Paul Kagame took control of Kigali but felt threatened by the 1.5 -2
million predominantly Hutu refugees including Hutu militia in eastern Zaire. Invading
Zaire would mean invading a sovereign state so under the guise of a domestic uprising the
AFDL was formed. Training of Zairian troops took place in Rwanda. With support from
Uganda’s president Yoweri Museveni and logistical and military support from the Clinton,
administration Zaire was occupied (Prunier, 1995; Prunier G., 2009; Cooper, 2013). The
three main cities in eastern Zaire, Goma, Uvira, and Buhavu hosting the three main Hutu
refugee camps were invaded first. Hundreds of thousands of refugees were killed and
many more as the AFDL advanced to Kinshasa. The AFDL occupied Kinshasa on May
1997 and Laurent Desire Kabila was sworn in as president in the presence of his
supporters, Paul Kagame and Yoweri Museveni. Mobutu exiled to Morocco where he died
in September 1997. However, the new President turned his back on Rwanda and Uganda
within one year of his presidency and requested foreign soldiers to leave their national

territory (Strachan, 2004).

On 2" August 1998, the second Congo war began. This time the rebel movement
constructed by the Rwandan and Ugandan forces was called the RCD (Rassemblement
Congolais pour la Democratie). This war was divided into three phases. From August
1998 to July 1999, the Ugandan and Rwandan forces tried to overthrow Kabila. However,
support came from Zimbabwe and Angola followed by Namibia, Sudan, Chad, and Libya
who were protecting their economic interests in the region. This phase ended with the
Lusaka Peace Agreement. A second phase between July 1999 and December 2002
involved Rwandan and Ugandan occupancy limited to the eastern half of the country.
During this period, Rwanda and Uganda engaged in conflict with each other over the
mineral rich territory, particularly the diamond rich city of Kisangani. Mission de
I’Organisation des Nations Unites au Congo (MONOC) entered the area for peacekeeping
purposes in 2000 (UN Resolution 1279, 1999). This phase ended with the Pretoria Peace
Agreement and Rwanda and Uganda withdrew their forces as the UN increased its
presence (Van Reybrouck, 2014). This marked an ‘official’ ending of the war, but

unofficially the war is fought in the extreme east of the DRC (North and South Kivu)
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where massive human rights violations, extreme violence and human suffering continue up

to the time of writing.

The Ugandan forces mainly controlled North Kivu and the majority of refugees in western
Uganda originate from there (UNHCR, 2014). A failed economy in eastern DRC became a
military economy. A war constructed to feed regional and global market demands became

a full time economy for millions of unemployed youth in the region. For millions of others

disease, death, and suffering became their reality.

“The ethnic violence in Ituri (eastern Congo) was no atavism, no primitive reflex,
but the logical result of the scarcity of land in a wartime economy in the service of
globalization — and in that sense, a foreshadowing of what is in store for an
overpopulated planet. Congo does not lag behind the course of history, but runs out

in front” (Van Reybrouck, 2014, 471).

Before the civil war that erupted in South Sudan in 2013, Congolese refugees represented
over 65% of the total refugee population in Uganda (UNHCR, 2013). In 2012, 45,854
refugees were newly registered in Uganda originating from eastern DRC (UNHCR, 2014).
Most of these are of Rwandan background referred to collectively as Banyarwanda. In
Uganda, most Congolese refugees live in settlements to encourage integration, as
repatriation to their homeland in North and South Kivu is not yet a viable option. However,
competition over land and fishing territory has frequently caused clashes between refugee
settlers and host communities. The Ugandan government has relocated many of the more
recent refugee settlers to inland areas in Bundibugyo and Kibaale districts where they are
given small plots of land to cultivate (McKinsey & Redmond, 2006). Since the civil war
broke out in South Sudan in December 2013 the number of refugees and asylum seekers in

Uganda by the end of May 2017 was over one million (UNHCR, 2017).

2.3.4.2 The Lost Counties

The three counties within Kibaale district are referred to as the “Lost Counties”(Espeland,
2006). During colonialism, the British granted large tracts of titled land in western Uganda
(originally part of the Bunyoro Kingdom of which Kibaale belonged to) to the
administrative elite in the Buganda Kingdom under the 1900 Uganda Agreement. This

reflected favouritism by the colonialists for their Buganda allies prolonging an ancient
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rivalry that existed between the kingdoms of Buganda and Bunyoro. Up to the time of data
collection, the ‘lost counties’ issue frequently results in contentious ethno-political events
that surface in Kibaale and the surrounding districts. Kibaale district does not have the
same level of conflict as experienced in Bundibugyo district but it does host refugees from

DRC and is not completely immune from instability.

2.4 Ebola Virus Disease

This section of the literature review focuses on the virus and the disease from an

epidemiological and clinical perspective.

As outlined in chapter one the term Ebola Virus Disease (EVD) has more recently replaced
the original term Ebola Haemorrhagic Virus (EHV) as it is now recognized that the
haemorrhagic symptoms associated with the virus are not as major a clinical manifestation
as previously perceived (Kortepeter et al., 2011). This change in terminology emerged in
the scientific literature associated with the recent West African outbreak (2013 -2016) as
more evidence documenting case presentations were generated. It is now recognised that
EVD only presents with haemorrhagic symptoms in less than 7% of cases and usually
towards the terminal stages of the disease (Bray et al., 2015a). A figure of 20% is likely to
include both major and minor haemorrhagic symptoms. As outlined below in section 2.4.3,
haemorrhagic symptoms were previously misrepresented as the most common clinical

presentation of the disease.

The change in terminology to EVD from EHV is interesting and questions how much the
original title derived from evidence-based research versus popularised public perception in

western media.

2.4.1 Epidemiology

EVD is caused by Ebolavirus, a genus belonging to the family of virus known as the
Filoviridae shared with two other genera; Marburgvirus comprising various strains of the
Lake Victoria marburgvirus, (Towner et al., 2009) and a more recently discovered
filovirus, Lloviu virus (Negredo et al., 2011). This more recently discovered filovirus was

isolated from insectivorous bat die-offs collected from caves in northern Spain between
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2004 and 2008 but is non pathogenic to humans. This was the first filovirus detected in
Europe not imported from an endemic area in Africa (Negredo et al., 2011). Ebola and
Marburg viruses are amongst the most lethal of primate pathogens reported as natural
infections in sub-Saharan Africa and the Philippines. The Filovirus family were first
identified under laboratory conditions in 1967 when dissection of monkeys imported into
Marburg, Germany from Uganda resulted in severe morbidity among plant workers using

kidney cell cultures for polio vaccine production (Martini, 1969).

To date five species of the Ebolavirus genus have been identified comprising Zaire
ebolavirus, Sudan ebolavirus, Tai Forest ebolavirus (formerly Cote d’Ivoire), Reston

ebolavirus, and Bundibugyo ebolavirus (Towner et al., 2008).

In 1976, the first documented record of an EVD outbreak appeared in western literature
when two outbreaks occurred almost simultaneously in South Sudan (formerly Sudan) and
the DRC (formerly Zaire). However recent studies on virus genetic diversity detected in
bat populations suggest that virus within the Marburg virus and Sudan ebolavirus species
date back 750 to 800 years (Carroll et al., 2013). These findings are interesting in that they
support the theory that Ebola viruses have been historically described in areas now known

to be endemic across sub-Saharan Africa (Hewlett & Hewlett, 2008).

2.4.1.1 A Natural Host

Zaire ebolavirus has been isolated from fruit bats of the Pteropodidae family. Species
including Hypsignathus monstrosus, Epomorps fanqueti and Myonycteris torquata are
considered natural hosts of the virus but are asymptomatic and other mammals and humans
are considered accidental hosts (Leroy et al., 2005). Rouquet et al. (2005) suggested that
humans did not seem to be at a major risk of infection from the natural host. However, this
observation may have been premature due to a lack of research at that time. In 2011 an
epidemiological investigation of a single case fatality concerning an eleven-year old girl in
Luweero district, central Uganda did not reveal any contact with a potential animal
reservoir. Natural host infection was suspected as several bat species were found in the

immediate environment (Shoemaker et al., 2012).

28



2.4.1.2 Outbreaks among Wildlife

The first recorded case of EVD among non-human primates was identified in laboratory
monkeys in the USA in 1989 (Jahrling et al., 1990). This newly identified enzootic virus
sub-type; Reston virus (RESTV) occurred again among monkey colonies in US
laboratories in 1990 and in a laboratory in Italy in 1992. The source of these outbreaks
originated from a breeding farm in the Philippines (Jahrling et al., 1990). In 1994, the first
Ebola outbreak in nature was described among a wild chimpanzee community in the Tai
Forest National Park in Cote d’Ivoire (Formenty et al., 1999). Colobus monkeys were
suspected as an intermediate host in this case but the natural host was not identified. Ebola
epidemics and their impact among gorilla and chimpanzee populations are well
documented in equatorial Africa (Formenty et al., 1999; Leroy et al., 2004; Rouquet et al.,
2005, Huijbregts et al., 2003; Walsh et al., 2003, Devos et al., 2008). Primologist studies
between 1998 and 2000 in North-eastern Gabon revealed that the population of gorillas
and chimpanzees dramatically decreased by over 90% when compared with previous nest
counts undertaken in 1994 (Kuhn ez al., 2008). A second study in Gabon shows that the
population of the great apes decreased by more that 56% between 1983 and 2000 (Walsh et
al., 2003). One argument is that human activities, mainly logging and hunting are
underlying factors for the decline but it is also argued that an increased prevalence of EVD
maybe responsible. It is feasible to consider that human activities within the area are
resulting in displacing the population of animals into smaller habitats where they are more
susceptible to the virus because of stress and increased contact with the natural host and
each other. In one study, close contact was identified as a risk factor among lowland
gorillas, where contact between individuals within a group strongly influenced the spread
of infection compared with solitary gorillas (Caillard ef al., 2006). The most vulnerable
position among social gorilla groups was between a lactating mother and her infant
(Caillard et al., 2006). A deeper exploration of plausible underlying determinants is scant

within the literature.

An interesting feature arising from the studies related to outbreaks among wildlife
populations is that species other than primates were infected. Using reverse transcriptase
(RT)-PCR, the Gabon study was the first to identify the duiker or small forest dwelling
antelope (Cephelophus dorsalit) as an intermediate mammalian reservoir for filoviruses.
Before this study, only chimpanzees and apes were considered in previous outbreaks.
Unpublished research conveyed that whilst the duiker is primarily herbivorous, they have

been known to lick decomposing carcasses (Abernethy, unpub. data). In 2008, Reston
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virus species Reston ebolavirus was identified in domestic pigs (WHO, 2009). Reston virus
is known to infect multiple species, including humans and because of this, virus transfer
between species continues to be epidemiologically investigated between public health and

veterinary agencies (Miranda & Miranda, 2011).

24.1.3 Zoonosis

Most human outbreaks to date have emerged from a single case known as an index case.
This is usually associated with a history of direct human contact with an infected animal
through hunting or consumption of meat from an infected wild animal known as zoonotic
transmission. Five Ebola outbreaks that occurred over an area transcending north eastern
Gabon and north western Republic of Congo between 2001 and 2003 revealed that 13
human index cases were due to confirmed or suspected consumption of gorilla,
chimpanzee or duiker carcass (Rouquet, 2005). Reston virus was identified coincidently in
pig tissue samples sent to the USA by PCR, during epidemiological investigations of a
Porcine Reproductive and Respiratory Syndrome (PRRS) outbreak in the Philippines in
2008 (Miranda & Miranda, 2011). Evidence that zoonotic transmission between pigs and
humans was confirmed when six individuals who had daily occupational contact with pigs
tested positive for Immunoglobin G (IgG) antibodies for RESTV (WHO, 2009). This
finding was significant because it demonstrated the transfer of Ebola virus from a natural
host or an infected wild animal source to domestic animals and subsequently from
domestic animals to humans through contact. Although IgG antibodies for RESTV were
identified in laboratory personnel in Italy and the USA, none of the cases resulted in
human disease and to date Reston virus is not known to be pathogenic to humans (WHO,

1992; WHO, 2009).

2.4.1.4 Human-to-Human Transmission

Following an index, transmission event the most common subsequent mode of
transmission in epidemics documented to date is human to human. Ebola virus
transmission between humans is well documented and occurs through close contact with
blood and other bodily fluids of another infected person directly or indirectly through a

contaminated environment (Bausch et al., 2007, Francesconi et al., 2003). In a study in
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Conakry Guinea in 2014, 62% of infection was introduced through ‘household clustering’
(Bah et al., 2015). Ebola virus has also been isolated from human breast milk up to 16
months post infection (Moreau et al., 2015). Recent studies have also found that sexual
transmission of EVD has occurred nine months after an infected person has been

announced virus free (WHO, 2014b).

However, the most common mode of transmission among humans is nosocomial
transmission that has been shown to amplify in resource poor settings. Health care
facilities managing outbreaks in these contexts have been well documented throughout the
history of EVD outbreaks as places where transmission from patient to patient and from
patient to health care personnel has occurred (WHO, 1978; Baron et al., 1983; Bah et al.,
2015; Borchert et al., 2011). This has also resulted in fear among patients to seek
admission to Ebola units and fear among staff to continue working in health facilities
where Ebola cases have been admitted, particularly where adequate resources for their
personal protection and general infection control are not available (Kinsman, 2012, Rico et
al.,2016). Before the West African outbreak, all recorded cases beyond the African
continent (USA, UK, Italy, Germany and Russia) resulted from accidental infection within
military research laboratories and vaccine production plants (Emond et al., 1977; CDC,
1989; International Society for Infectious Diseases, 2004; 2009). More recently, Ebola
transmissions beyond the African continent (USA, Spain, Italy and the UK) were recorded
among health care workers who became infected when treating patients and were
medically evacuated from West Africa (Warrick, 2014; Lyon et al., 2014; Uyeki et al.,
2016).

2.4.2 Case Fatality Rates

Case fatality rate (CFR) is defined as the ratio of cumulative fatalities to the cumulative
cases confirmed (CDC, 2014). The range of case fatality rates has been reported to vary
considerably between EVD patients from 25 — 90%. Multiple factors in addition to the
virulence of the virus subtype are responsible for this variation (WHO, 2017). These
factors include age, the stage of the disease when diagnosed, initiation of treatment
following symptoms, the type and availability of critical care treatment, capacity to
monitor and respond to the status of patients blood biochemistry and the age and immune

status of the patient (Aylward et al., 2014).

Ebola Zaire is documented as having the highest case fatality rate, up to 90%, suggesting

that this is the most virulent strain (Bray et al. 2015). Consideration also needs to be given
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to the fact that areas where outbreaks of Zaire ebolavirus (EBOV) species have occurred in
the past are among the poorest countries in the world as outlined in chapter one (Table
1.3). The case fatality rate recorded in the West African outbreak varied from between
18% to 70% (Alyward et al., 2014, Yamin et al., 2015). One epidemiological study of
patients treated at a specialised Ebola Treatment Centre (ETC) in Conakry, Guinea
supported by international organisations had a reported case fatality rate of 41% (Ricoh et
al., 2016). Another study of patients who were medically evacuated out of West Africa to
the USA and Europe for critical care treatment reported to have a case fatality rate of 18%.
Therefore it could be argued that case fatality rate is more strongly correlated with context
in terms of access to appropriate treatment rather than the virulence of the disease strain

(Uyeki et al., 2016).

2.4.3 Clinical Manifestations in Humans

Initial clinical manifestations of EVD are non-specific and appear similar to other common
acute febrile illnesses such as malaria and typhoid (Okware et al., 2002). The incubation
period for EVD ranges between two and 21 days and patients are not considered infectious
until they develop clinical features (Bray et al., 2015). The most common documented
clinical signs are fever, lethargy, abdominal pain, vomiting, and diarrhoea (Kortepeter et
al.,2011; Bwaka et al., 1999; Formenty et al., 1999, Lyon et al., 2014).

A retrospective observational cohort study using statistical analysis for over a one month
period in Conakry, Guinea during the West African Ebola outbreak revealed that 84% of
suspected and laboratory confirmed patients presented with fever, 65% with intense
fatigue, 62% with diarrhoea, 57% with vomiting, 57% with headache and 28% with
hiccups. In this study, a 43% mortality rate was reported because of hypovolaemic shock
despite some intravenous fluid therapy (Bah et al., 2015). Another epidemiological study
in Conakry and surrounding prefectures reported the most common presenting clinical
features at Ebola Treatment Centres (ETC’s) at 96% was fever, 96% fatigue and 86%
inappetance (Rico et al., 2016). The mean time from onset to presentation of clinical
features was five days and from presentation to death was eight days. Clinical features
were similar to an earlier study done in Masindi District, Uganda in 2011 where 88% of
laboratory confirmed cases presented with fever, 88% with loss of appetite, 75% with
intense fatigue, and 71% with headache. Clinical manifestations in a study of 27 patients

treated in Europe and the USA reveal that among the most common presenting clinical
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features were fatigue at 80% and fever at 68%. Blood haematology and biochemical
features among patients with severe diarrhoea and vomiting include an abnormal
haematocrit, leucopenia, thrombocytopaenia, elevated liver and kidney enzymes, hypo or
hyperkalaemia, hyponatremia, hypocalcaemia and hypoproteinaemia. These features are
associated with the pathogenesis of hypovolaemic shock as outlined below (Uyeki et al.,

2016).

Wamala et al. (2010) claim that approximately half of infected patients present with
haemorrhagic features, however the supporting references lack validity. These include
Okware et al. (2002) who refer to 30% of case descriptions as presenting with
haemorrhagic symptoms in the Gulu outbreak in northern Uganda in 2000 but do not refer
to the research supporting this claim. The second reference by Bwaka et al. (1999) refers to
haemorrhagic features but on closer examination, these are minor manifestations. In
comparison to clinical case studies by Bah et al. (2015) only 4.2 % of cases presented with
haemorrhagic features at admission (Bitekyerezo et al., 2002). These findings were similar
to clinical case studies among patients in the USA and Europe that revealed only 7% of
infected patients showing signs of major haemorrhage towards the terminal stage of the
disease.

Reporting of haemorrhagic features, as a clinical manifestation of EVD could be better
defined and classified into major and minor haemorrhagic manifestations. It is also
important to acknowledge if reports of haemorrhagic features were conducted by clinical
staff treating patients directly or if these reports were based on anecdotal sources. This is
important, as major haemorrhage is frequently quoted as a clinical manifestation of EVD.
If haemorrhagic features of EVD are over emphasized as a clinical presentation (as they
have been up to 2014) this could lead to a misrepresentation as a symptom necessary for
diagnosis and case definition. Lack of haemorrhagic symptoms have been claimed as a
reason for misdiagnosis and delayed diagnosis in the past (Alsop, 2007; Mason, 2008). The
impact of such misdiagnosis in terms of mortality and infection rates has not been
measured.

The large number of case reports and patient series now available from the West African
outbreak (2013 -2016) have raised two main distinctions with earlier interpretations of
EVD. The first as outlined above refer to the haemorrhagic features of the virus being less
prevalent a clinical manifestation than originally perceived and secondly that the
contribution of hypovolaemia because of vomiting and diarrhoea is greater than previously

reported (Bray et al., 2015a). The importance of adequate fluid therapy during treatment

33



for hypovolaemic shock can result in reduced mortality of an infected patient. Fluid
therapy particularly when accompanied by monitoring patient blood biochemistry is a cost
effective means of treatment during Ebola outbreaks and may be undermined by donors in
search of superior medico-technical interventions. This is discussed further in section
24.7.

Another clinical sign reported in case studies in the DRC, Cote d’Ivoire and the USA
among infected health care workers not previously highlighted was the development of a
diffuse, erythematous, non-pruritic macro-papular rash involving the upper body,
particularly the face, neck, trunk and arms. The skin was likely to desquamate or lift from
the epidermal layer (Kortepeter et al., 2011; Bwaka et al., 1999; Formenty et al., 1999;
Lyon et al., 2014).

Other clinical manifestations reported throughout the literature include miscarriage
(Jamieson et al., 2014), uveitis (Kibadi et al., 1999), neurological symptoms suggestive of
meningoencephalitis (Kruels et al., 2014), chest pain, dyspnoea and subconjunctival
haemorrhage (Martini et al., 1969).

A comprehensive review of clinical manifestations by Bray et al. (2015a) concludes that
the clinical presentations highlighted in previous studies mostly refer to cases displaying
severe clinical symptoms and may overlook milder or asymptomatic cases that may have
gone undetected (Bellan et al., 2014; Leroy et al., 2000, Heffernan et al., 2005). A single
case fatality in Luwerro district in central Uganda in 2011 identified positive IgG
antibodies in a blood sample taken from a juvenile relative of the deceased during follow
up investigations (Shoemaker et al., 2012). IgG antibodies indicate past infection of up to
two years following infection (Ksiazek et al., 1999). Previous studies in DRC, Gabon and
the Central African Republic also provide evidence of asymptomatic infections to EBOV
among humans (Leroy et al., 2000; Gondalez et al., 2000; Busico et al., 1999; Bequart et
al., 2010). This conveys that humans can develop a strong inflammatory response towards
infection and the true prevalence of the disease within human populations in endemic areas
remains unknown.

Recovery from EVD can take up to two years for some patients and complications such as
uveitis, neurological symptoms, and joint pains have been reported (Bwaka et al., 1999;

Kibadi et al., 1999).

2.4.4 Clinical Manifestations in Animals

Clinical features among infected wildlife are similar to those of humans. An outbreak of

Ebola Reston documented in monkeys in the USA in 1989 imported from the Philippines
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reported severe diarrhoea (50%) and respiratory disease (34%). A case fatality rate of 82%
was reported but the study did not report if any treatment intervention was delivered
although this is unlikely. Elective euthanasia of confirmed cases was not reported.
Haemorrrhage was reported at 1%, (Miranda & Miranda, 2011). In the absence of
treatment, fatality rates have been reported as high among wildlife populations as

evidenced in the Gabon study (Kuhn et al., 2008).

2.4.5 Pathogenesis

The pathogenesis outlines how the virus manifests inside the host either human or animal
and brings about a disease state manifesting as the clinical symptoms described above.
Tissue invasion by the virus occurs following infection from an infected animal or human
through fluids passing through breaks in the skin or gut mucosa. Beeching et al. (2014)
describes the pathogenesis of EVD predominantly in terms of the virus’ ability to modulate
cells involved in immune host response by multiplying within host cells and being
transferred to the lymph nodes, liver, and spleen. He claims that it is the level of immune
host response that dictates the outcome for the patient. The disease becomes severe when
the virus triggers expression of a host of pro-inflammatory cytokines resulting in
disseminated intravascular coagulopathy (DIC) and thrombocytopenia. In addition, hepatic
impairment, severe kidney injury, and pancreatitis lead to haemorrhage and death
(Beeching, Fenech & Houlihan, 2014). However, this conclusion arose from studies
surrounding the pathogenesis of EVD done on non-human primates and rodents under
laboratory conditions (Feldman et al., 2011). In his study, Beeching claims that the
pathogenesis of hypovolaemic shock in EVD is less understood and maybe due to multiple

factors including bacterial sepsis or the direct affect of the virus, DIC or haemorrhage.

Bray et al. (2015a) on the other hand posits, using case studies from the West African
outbreak, that hypovolaemic shock due to vomiting and diarrhoea makes a much greater
contribution to mortality among infected patients than previously perceived (Schieffelin ef
al.,2014; Lyon et al., 2014; Chertow et al., 2014; Bah et al., 2015). He describes how
some case series reported fluid losses of up to ten litres per day from infected patients

through the gastro-intestinal tract (Lyon et al., 2014).

Hypovolaemic shock results in intravascular volume depletion due to loss of blood volume
indirectly because of prolonged vomiting and severe diarrhoea. In physiological terms

hypovolaemic shock depletes blood volume as extracellular plasma moves into the
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intracellular or tissue spaces. This reduces cardiac output resulting in low venous oxygen
saturation and inadequate tissue perfusion. An anaerobic state in the tissues results in a
metabolic acidosis and increased hydrogen ions are exchanged with potassium ions from
the blood as the body attempts to maintain homeostasis. Increased potassium ions result in
a condition referred to as hyperkaleamia resulting in pre renal kidney dysfunction, cardiac
toxicity, and imminent death (Day, 2003). The pathogenesis of hypovolaemic shock is an
identical physiological process for both humans and animals. For example canine, feline
and swine parvovirus (a highly infectious haemorrhagic enteritis in dogs, cats and pigs) is
commonly treated by veterinarians. The objective of treatment is to reverse the metabolic
acidosis and buffer the hyperkaleamic state caused by the hypovolaemia through the
provision of fluid therapy and electrolytes that indirectly support the body towards a state
of homeostasis. An important component of treatment is monitoring blood biochemical
parameters where blood analysis equipment is available. In a recent study in Conakry,
Guinea the authors conclude that in addition to equipment for EVD diagnosis, basic
inexpensive blood chemistry and hematology equipment are essential at treatment facilities
to monitor patient biochemistry status, guide treatment and improve patient outcomes (Bah

etal., 2015).

2.4.6 Diagnosis

Initial diagnosis of EVD depends on clinical signs and patient symptoms within any given
context. However as described above initial clinical manifestations are similar to several
other endemic conditions presenting with fever, lethargy and gastro-intestinal disorders.
Depending on the context, EVD may be considered within the preliminary list of
differential diagnosis, particularly in areas where a history of the virus exists or during an
outbreak. Differential diagnoses for EVD include malaria, typhoid, diphtheria, acute
diarrhoea, flu, meningococcal disease, measles, and Marburg or Lassa virus endemic to
West Africa. A confirmed diagnosis involves identifying specific RNA sequences using
reverse-transcriptase polymerase chain reaction (rt-PCR) in patients at least three days
from onset of symptoms. Laboratory diagnoses of antigens are done using immunoassays
or nucleic acid testing. According to Bray et al. (2015) the sensitivity of rt-PCR
diagnostics is required to confirm infection as genetic diversity and rapid accumulation of
sequence changes have been demonstrated (Gire et al., 2014). In the majority of resource,

poor contexts where EVD outbreaks have occurred diagnostic equipment did not exist and
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samples were referred to South Africa, Europe, or the United States. As outlined in section
2.4.3 above the importance of evidence-based clinical manifestations is highly important
particularly in a resource poor context where a tentative diagnosis may be the only type of
preliminary diagnosis available. This also requires a well-defined case definition in

outbreak situations.

2.4.6.1 Case definition

A case definition is used during epidemics as a tool to facilitate epidemiological
investigations and conduct rapid surveys. A case definition provides a standardised outline
of, for example, the most common clinical symptoms that a patient with EVD would
present with in the context of an Ebola outbreak. In Conakry, Guinea during the 2013-2016
West African outbreak a patient presenting with high temperature, lethargy, abdominal

pain, vomiting and diarrhoea was highly suspected of having EVD (Rico et al., 2016).

According to the CDC

“Development of a clear case definition is critical to effective investigation of an
outbreak. Use of common case definition allows standardization of the cases of
interest both within an outbreak investigation and possibly between outbreak
investigations that differ over time or geographic location”. (CDC, 2002,

p-1./www .cdc.gov/urdo/downlaods/casedefinitions.pdf)

A case definition will be specific to the outbreak under investigation and includes criteria
for person, place, time, and clinical manifestations. A further category common to case
definitions in outbreaks is the level of certainty as confirmed, probable or suspected. WHO
case definition of EVD falls under the three categories of suspected, probable or laboratory
confirmed (Table 2.1). Laboratory analysis assists in arriving at a definitive diagnosis. In
the case of EVD, confirmed cases are defined as those that test positive for the virus
antigen in laboratory analysis. However as outlined above initial diagnosis in resource poor
contexts relies on arriving at a tentative diagnosis based on a comprehensive history and
clinical examination, as access to the diagnostic equipment required for novel viruses such

as Ebola may not be immediately available.

Table 2.1: WHO Case Definition for Ebola Viral Disease in an Outbreak Setting

A suspect case is any person:
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Having had contact with a clinical case (suspect, probable or confirmed)' AND

Presenting with acute fever (>38°C)

OR

Having had contact with a clinical case AND presenting with three or more of the symptoms below
OR

Presenting with acute fever AND presenting with three or more of the symptoms below:
Headache — abdominal pain — generalised or articular pain — difficulty in swallowing — intense
fatigue — difficulty in breathing — nausea or vomiting — hiccups — loss of appetite — miscarriage —
diarrhoea

OR

Any person with unexplained bleeding or miscarriage

OR

Any unexplained death.

A confirmed case is any suspect or probable case with a positive laboratory result. Laboratory
confirmed cases must test positive for the virus antigen, either by detection of virus RNA by
reverse transcriptase real team-polymerase chain reaction (rt-PCR), or by detection of IgM
antibodies directed against Ebola, or viral isolation. A probable case is any suspected case
evaluated by a clinician OR any deceased suspected case (where it has not been possible to collect

specimens for laboratory confirmation) having an epidemiological link with a confirmed case.

Source: World Health Organisation (2014e)

2.4.7 Individual Patient Management

No specific effective drug is yet commercially available to treat Ebola but experimental
drugs were provided to patients in the USA and Europe during the 2013 -2016 West
African outbreak. Monoclonal anti-body based therapy (ZMapp) was given to two
American health care workers who contracted the infection while treating patients in West
Africa (Mishra, 2014). This innovative drug comprises of three ‘humanised’ monoclonal
antibodies (MB-003) manufactured in the tobacco plant, Nicotiane. Both recipients of the
drug survived but the author states that it cannot be confirmed whether it was the drug or
access to high quality critical care treatment that was responsible for this outcome (Mishra,
2014). A more recent study reports on patients with EVD who were also treated in the
USA and Europe during the West African outbreak (Uyeki et al., 2016). These patients
received comprehensive care including a combination of intravenous fluid hydration,

correction of electrolyte abnormalities, parenteral nutritional support, and critical care
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management including mechanical ventilation and renal replacement therapy. 85% and
70% respectively of these patients also received investigational and experimental therapy
(Uyeki et al., 2016). Mortality rates among these patients was 18% compared with West
Africa where mortality rates among patients accessing specific Ebola treatment units
(ETU) supported by international agencies were reported at 43% (Bah et al., 2014). Less
resourced areas among the five West African countries affected reported mortality rates
above 86% (Baise et al., 2014). In defense of the discrepancy between the outcomes in
West Africa versus western countries, the author refers to the challenges of treating
overwhelming numbers of patients in resource poor settings. A single case study in
Luweero, central Uganda in 2011 presented at Bombo Military Hospital resulted in death
three hours following admission with severe clinical symptoms. The patient had received
mechanical ventilation but little else is reported in the literature in terms of any other
treatment interventions (Shoemaker et al., 2012). In fact, details of specific treatment
interventions for clinical cases throughout the pre-West African literature are scarce. For
example a comprehensive description of the largest reported outbreak in Gulu, northern
Uganda in 2000 refers only to patient isolation, barrier nursing, contact tracing, infection
control and waste management under case management but makes no reference to specific

treatment protocols for individual patients (Okware et al., 2002).

More available research on clinical case studies undertaken during the West African
outbreak is valuable for their contribution to the understanding of effective treatment
interventions. Observations from medical practitioners working in West Africa support the
theory that intravenous fluid therapy is specific care for patients infected with EVD
(Lamontague ef al., 2014). Intravenous fluid therapy for treating dehydration has a positive
impact on case fatality rates. Treatment of patients with dehydration leading to
hypovolaemic shock due to prolonged vomiting and diarrhoea is not a new phenomenon.
As outlined above highlighting hypovolaemic shock, as a major cause of death in patients
with EVD is important because fluid therapy and the consumables required to administer it
are available, low cost and in most cases accessible in most resource poor settings.
According to Kreuels et al. (2014) over ten litres of fluid replacement is needed for
patients with hypovolaemic shock due to severe loss of fluid volume through vomiting,
diarrhoea, and heat exchange. No studies exist that calculate the actual loss of body fluids
through heat exchange in the sealed isolation tents used to isolate patients in the tropical

climates where the majority of EVD outbreaks are managed.

39



As outlined in section 2.4.5 above the actual volume of intravenous fluids required to treat
dehydration and hypovolemic shock should ideally be monitored on a patients blood
biochemistry status however such diagnostics, although inexpensive are not commonly
available during EVD outbreaks. Oral rehydration fluids have been reported among some

studies but are limited to patients who are not vomiting.

Previous studies describing outbreaks in the African context emphasized interventions
around containment of EVD transmission and epidemiological investigation (Okware,
2002; Wamala, 2010, Shoemaker et al., 2012). Several studies specific to treatment of
patients infected with EVD in Europe and the USA were available in the literature (Lyon et
al.,2014; Uyeki et al., 2016; Wolf et al., 2015; Mora-Rillo et al., 2015). As argued by Bah
et al. (2015) association between treatments and outcomes in small observational studies
are limited in the contribution they make to the evidence because selection of patients for
certain treatment is subject to bias. For example in the USA and Europe critical patients
not responding to intravenous fluids were also offered renal replacement therapy and in
some cases platelet and plasma transfusions (Uyeki et al., 2016). As mentioned above case
fatality rates were 18% when compared with those in ETU’s in West Africa where case

fatality rates reported were between 43% (Uyeki et al. 2016) and 86% (Baise et al., 2014).

In addition to fluid therapy, the literature revealed that gastrointestinal symptoms were
routinely treated with antibiotics with activity against gram-negative, gram-positive, and
anaerobic organisms (Kreules et al., 2014; Bah et al., 2015, Bray et al., 2015). In the
Conakry study, it was reported that antibiotics were administered empirically in 37 patients
(100%) with gastrointestinal symptoms, and artemesin-based combination therapy was
administered in seven patients (19%), four of whom, had confirmed Plasmodium
falciparum infection on rapid diagnostic testing (Bah, 2015). One patient (3%) received
supplemental oxygen therapy for hypoxemia. However, the effect of these interventions

remains unknown (Bah, 2015).

From the researcher’s experience in veterinary medicine, treatment of acute diarrhoea
irrespective of the pathogen involved is aimed at correcting the resulting fluid and
electrolyte deficits. In human medicine, treatment of hypovolaemic shock during cholera
outbreaks is approached using aggressive fluid therapy. It is well recognised in veterinary
medicine that antibiotics have little role in the treatment of diarrhoea and are even
contraindicated where intestinal compromise is involved (Day, 2003). Antibiotics are

usually only considered where blood sepsis is present. Over-prescribing antibiotics to
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patients during epidemics may reflect certain desperation on the part of health care workers
given the limited information and alternatives they have available. In addition, bacterial

diarrhoea including typhoid and cholera are highly prevalent in these contexts.

2.4.8 Outbreak Management & Control

An area within the literature that is well documented is that of case management and
control. Case management is based on rapid case ascertainment, isolation of patients and
strict nursing barrier control. Active case findings and contact tracing of confirmed cases
followed up with monitoring of all in-contacts for clinical features of EVD for 21 days is
an essential and often challenging part of management. Two to twenty-one days represents
the human incubation period between infection with the virus and presentation of clinical
features of EVD. Previous Ebola outbreaks refer to surveillance, contact tracing and
monitoring. As outlined above in section 2.4.1 .4, in-contacts most at risk are those persons
who are most susceptible to coming into contact with body fluids of a patient infected with
the virus. These include health care workers, primary care givers at the patients” home,
household contacts and infants being breast fed by an infected person. Persons involved in
cleaning and embalming an infected body for burial in addition to those attending the
burial are also at high risk of infection if they have been exposed to the body fluids of the
deceased. Ensuring burial of Ebola deaths is safely implemented are essential activities in

controlling Ebola outbreaks (Beeching, Fenech & Houlihan, 2014).

According to Bah et al. (2015) Guinea’s capital, Conakry represented the first large urban
outbreak of EVD. The author describes Conakry as a demonstration of how large urban
settings present special challenges to health care facilities. However in East and Central
African countries the majority of populations are rural based and where health facilities
and human resources for health are scarce this means that those available are frequently
struggling to function beyond their capacity. For example, over 85% of Uganda’s
population is rural based subsistence farmers who only have access to local public

hospitals and health centres (UBOS, 2016).
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2.4.8.1 WHO Model of Infection Control

The WHO biomedical model of infection control has five critical areas for implementing
an effective system of infection prevention and control when caring for patients with
suspected or confirmed Ebola within a health care setting (WHO, 2014g). These five areas
include general patient care, direct patient care, waste management, environmental
cleaning including linen and finally non-patient care activities including diagnostic
laboratory procedures, post mortem, and management of human remains. The five areas
comprise a number of activities, indications and techniques for each activity recommended
to effectively implement the management of suspected and confirmed Ebola outbreaks in a
health care setting (WHO, 2014g). Implementation of these activities assumes basic
resources, systems and personnel capacity are available to manage an outbreak.
Unfortunately, many resource poor contexts in sub-Saharan Africa do not have the most

basic resources including gloves, disposable needles, or disinfectant (Farmer, 1999).

2.4.8.2 Advances in Diagnostics, Treatment & Prevention

The West African outbreak EVD attracted much attention towards developing an Ebola
prophylaxis and treatment. For example, a Google search using the term ‘Ebola vaccine’
brings up over 8 million articles. A PubMed search brings up over 800 scientific articles
related to Ebola vaccines and treatments. Some novel advances in experimental treatment

and medical interventions that arose during the West African outbreak are outlined.

ZMapp, a monoclonal antibody in addition to three other potential anti-Ebola drugs have
been developed. SIRNA small interfering RNA molecules were reported to provide 100%
protection thirty minutes post-infection. The drug has since been approved by the US Food
and Drug Administration (FDA) for use in infected patients in the USA (Falzarano &
Feldmann, 2014). Three drugs that inhibit viral replication have also been identified as
potential treatments for EVD. These include PMO Plus (Positively charged
phosphorodiamidatemorpolino oligomers), BCV4430 anadenosine analogue, and T-705
(favipiravir) a pyrazinecarboxamide derivative (Warren et al., 2010; Falzarno & Feldmann,

2014).

Rapid antigen tests for diagnosing the virus under field conditions have also been

developed with high sensitivity, but specifici