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Rwanda is a country in East Africa, a region characterized by highly mobile populations and outbreaks of high-

consequence infectious diseases occurring on a regular basis. To increase the level of outbreak preparedness in the region,

the Rwandan government and the German Ministry of Health signed a joint agreement to construct a new high-level iso-

lation unit in Rwanda, the first in East Africa, and implement a training program for Rwandan healthcare workers to

equip them with the necessary skills and knowledge for medical management of patients under high-level isolation
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conditions, including intensive care treatment. To better understand the scope and format of the planned training pro-

gram, a needs assessment was performed based on findings from a standardized survey of 4 intensive care units in Rwanda

as well as observations from 2 members of a German high-level isolation unit who completed clinical internships at

Rwandan hospitals. In this case study, we describe the necessary steps to promote the sustainability and capabilities of the

new high-level isolation unit in Kigali and ensure the successful implementation of the training program.

Keywords: High-level isolation unit, Training program, Intensive care under high-level isolation conditions, East Africa,

Low-income setting

INTRODUCTION

R WANDA IS A COUNTRY in East Africa that neighbors
Burundi, the Democratic Republic of the Congo

(DRC), Tanzania, and Uganda. The East African region
is characterized by a highly mobile population including
migrant workers, refugees and asylum seekers, and interna-
tional travelers.1 With a population of 13.2 million people,
Rwanda is one of Africa’s most densely populated countries.2

With a gross domestic product (GDP) per capita of US$966
in 2022,3 Rwanda is considered a low-income country. At
the same time, Rwanda had the highest health expenditure
(7.3% of GDP) in East Africa in 2020.4

High-consequence infectious diseases (HCIDs) pose sig-
nificant risks for healthcare systems and public health safety
(Table). Although no cases of HCIDs have been reported
directly from Rwanda, the country is surrounded by
recent outbreaks in its neighboring countries (Figure 1).
The most recent outbreak of Ebola virus disease was
reported in Uganda (Sudan strain) in September 2022.7

In the DRC, the latest outbreak of Ebola virus disease
(Zaire strain) was recorded in the months following April
2022,8 making it the most recent in a string of 14 out-
breaks since 1976. Marburg virus disease, which caused
an outbreak in Tanzania in March 2023,9 was responsi-
ble for 3 outbreaks in Uganda in 2012, 2014, and
201710 and 1 outbreak in the DRC in 1999.11

These HCID outbreaks involved diseases generally classi-
fied as having high case fatality rates and limited or no

specific treatment options, as well as posing a risk to con-
tacts, healthcare workers, and the general population.
Therefore, it was deemed necessary to equip the Rwandan
healthcare system with the appropriate capability to treat
such diseases as effectively and safely as possible.

COOPERATION BETWEEN GERMANY

AND RWANDA

Because Rwanda is surrounded by countries with outbreaks
of HCIDs and located in an area with heavy cross-border
movement of people, the Rwandan government recognized
the need to increase its level of public health preparedness.12

In 2018, in response to the Ebola virus disease outbreak
in the DRC, a series of train-the-trainer courses for infection
prevention and control (IPC) began. The Efficiency by Edi-
fication (EFFO) project training program (EFFO-I), was
implemented by the Robert Koch Institute (the federal pub-
lic health institution of Germany) in cooperation with its
Rwandan counterpart, the Rwanda Biomedical Center.13

EFFO-I was followed by a project focusing on healthcare
facilities (EFFO-HCF) in 2019, that had the task of con-
structing 2 units for temporary isolation of patients with
HCIDs. The isolation facilities were originally planned for
use as Ebola treatment centers, but in 2020, at the beginning
of the pandemic, they were repurposed for the isolation of
COVID-19 patients by the Rwandan government.14

Table. List of High-Consequence Infectious Diseases5

Contact HCIDs Airborne HCIDs

Argentine hemorrhagic fever (Junin virus) Andes virus infection (hantavirus)
Bolivian hemorrhagic fever (Machupo virus) Avian influenza A (H7N9 and H5N1)
Crimean-Congo hemorrhagic fever Avian influenza A (H5N6 and H7N7)
Ebola virus disease Middle East respiratory syndrome
Lassa fever Mpox (clade I only)
Lujo virus disease Nipah virus infection
Marburg virus disease Pneumonic plague (Yersinia pestis)
Severe fever with thrombocytopenia syndrome Severe acute respiratory syndrome

Abbreviation: HCID, high-consequence infectious disease.
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In October 2019, the ministers of health of Rwanda
and Germany signed a joint declaration of intent outlining
the intended collaboration between key public health insti-
tutions in both countries regarding the training of Rwan-
dan healthcare workers in HCID management and the
construction of the first high-level isolation unit (HLIU)
in East Africa.15 The new project, which created a center
of excellence (EFFO-COE), was funded by the German
Ministry of Health and started in November 2021. The
project includes 2 main components:

1. Construction of an HLIU in Kigali, Rwanda. A
detailed description of the construction features, plan-
ning, and implementation exceed the scope of the
present case study. For this reason, we will only briefly
touch upon the fundamental planning of the capacities
of the planned high-level isolation unit (HLIU) in
Kigali, insofar as it impacts the design of the training
concept discussed in this review. On December 19,
2023, construction on the Kigali HLIU began in the
Kicukiro District, Kigali City, as part of the newly

emerging health campus. It is designed as a standalone
building with its own supply infrastructure but is located
in close proximity to the new 800-bed University
Teaching Hospital of Kigali, which is being built
concurrently. The operational capacity of the Kigali
HLIU includes isolation and medical care for up to
10 patients with HCIDs, extending to intensive medi-
cal care. Simultaneously, an integrated training center
enables medical personnel to engage in practical train-
ing and exercises under identical conditions, without
disrupting active patient care areas within the HLIU
(Figure 2).

2. Development and implementation of a training pro-
gram to provide safe care for patients with HCIDs
under high-level isolation conditions. For the training
component, project partners were the Infectious Diseases
and Respiratory Medicine Network and the Institute of
Tropical Medicine and International Health, both at the
Charité – Universitätsmedizin Berlin and the Medmissio
Institute for Global Health in W€urzburg, Germany. The
Infectious Diseases and Respiratory Medicine Network
was chosen because it runs both a medical intensive

• Ebola Virus Disease
• Marburg Virus Disease
• Crimean Cong Hemorrhagic Fever
• Plague
• Lassa (human serology)

• Ebola Virus Disease
• Marburg Virus Disease
• Crimean Congo Hemorrhagic Fever
• Mpox
• Plague

• Marburg Virus Disease
• Crimean Congo Hemorrhagic Fever

(human serology)
• Plague

Figure 1. Map of Rwanda and its neighboring countries with country-specific HCID risk.6
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care unit and the HLIU. The Institute of Tropical
Medicine and International Health was selected due to
its extensive experience in training healthcare workers
in Rwanda, while Medmissio Institute for Global
Health has decades of experience delivering IPC train-
ing in Sub-Saharan Africa.

The Rwanda National Action Plan for Health Security
2020-202416 primarily addresses the public health aspects of
the International Health Regulations (2005)17 and focuses on
epidemic events, but it does not explicitly mention the project
of establishing an HLIU. Nevertheless, when the construction
of the HLIU has been completed and routine training in the
medical management of HCID patients has been established,
we expect the HLIU to serve as a key component of enhanc-
ing national preparedness through the training of healthcare
workers. Since the project was agreed upon between Rwanda
and Germany in 2019, it was not mentioned in the Rwanda
Joint External Evaluation Assessment of 2018.

PLANNED LEVEL OF CARE IN HLIU SETTING

After the decision was made to build an HLIU in East Africa,
plans for its capacity and treatment capabilities were consid-
ered, given that HCIDs carry a high risk of deterioration to
severe illness with multisystem organ dysfunction. A major
finding of the 2014-2016 Ebola virus disease outbreak in
West Africa was the effectiveness of supportive intensive care
during a time when no proven virus-specific treatment was
available. The case fatality rate of patients who were medically

evacuated to HLIU in Europe and North America was
20%18 compared with the rate of 63% in Guinea, Liberia,
and Sierra Leone (with no HLIUs) at that time.19 Several
reports have shown the feasibility of intensive care treatment
under high-level isolation conditions in Europe and North
America.20-24 However, few reports address the provision of
critical care for Ebola virus disease patients in resource-
limited settings, but they again indicate the feasibility of
enhanced clinical management of patients with HCIDs.25,26

First, it was necessary to determine the feasibility of
establishing an HLIU with advanced medical management
of HCID patients without compromising intensive care
provision for the Rwandan population. To address this
question, we needed to assess current intensive care capa-
bilities in Rwanda, including the number of intensive care
units (ICUs) and beds, as well as the structural characteris-
tics of the ICUs (eg, number, training, and qualifications
of ICU staff, availability of medical equipment for inten-
sive care, availability of medications and medical supplies).

At the beginning of the project, we conducted a scoping
survey that consisted of visiting 3 ICUs in the capital city,
Kigali, and 1 rural ICU at the university hospital in Butare,
all of which were operational at the time. Using a standar-
dized checklist (Box), we evaluated the capacities and struc-
tural features of staffing, equipment, and logistics for
medications and medical supplies. Special attention was given
to the training and qualifications of staff and the methods of
continuous medical education for the professional groups
involved. Finally, the ICUs were assessed based on quality
indicators used by the German Interdisciplinary Society of

Figure 2. Architect’s drawing of the Kigali high-level isolation unit and training center.
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Intensive Care Medicine in their peer review process.27 This
approach aimed to determine whether advanced medical
management of HCID patients in Rwanda could be achieved
at a level comparable to the German HLIU standard. Our
assessment of the ICUs followed the methods described in
the literature for low- and middle-income countries.28-31

The aim of the scoping survey was to determine whether
the organizational structure of Rwandan intensive care medi-
cine could support advanced medical management of HCID
patients under the conditions of an HLIU and to estimate
the system’s capacity once the Kigali HLIU is operational.
The scoping survey did not examine whether the existing
ICUs in Rwanda are sufficient for the population size.
All visited ICUs had comparable structures in terms of

spatial and staffing arrangements. For example, all units are
staffed and led by anesthesiologists. The shift system ensures
the presence of a senior anesthesiologist who is solely respon-
sible for the ICU for 12 hours during the day and provides
nighttime coverage on an on-call basis. Additionally, an anes-
thesiology resident is on duty in the ICU for 12 hours, with
no other responsibilities besides ICU care, and is supported
by trainees from internal medicine and emergency medicine
or by general practitioners. ICU nursing care is provided,
with a patient-to-nurse ratio of 1:1, and is overseen by a nurs-
ing supervisor who is also exclusively dedicated to the ICU

and, unlike the other ICU nurses, has an academic back-
ground in ICU nursing care. The medical expertise observed
during the scoping survey was generally at the level of a high-
income country. However, the availability of medical equip-
ment, medications, and medical supplies was less extensive,
although each ICU bed had typical equipment and the neces-
sary medications were available to provide intensive care for a
patient with organ failure. There were differences in the sup-
ply of medical consumables and medications compared to
European and American ICUs, however, both in terms of
quantity and variety available. The range of available diagnos-
tics was significantly more limited compared with a high-
income country and was not always available 24 hours a day/
7 days a week.
The fact that all ICUs are operated in public hospitals

indicates Rwanda’s political will to ensure comprehensive
care for its population.31 This model also forms the basis
of the future operation of an HLIU with advanced medical
management of HCID patients. In the event of an HLIU
activation, there is no risk of reducing the personnel pool
due to retaining staff for nonpublic hospitals.
The issue of transporting HCID patients was not within

the scope of this project and review. However, given the
manageable transport distances within Rwanda, an HCID
case identified within the primary healthcare system would
be transported to the capital city, Kigali, where most refer-
ral hospitals and healthcare workers are located. Therefore,
establishing an HLIU in Kigali with connections to the
University Teaching Hospital of Kigali made sense.

TRAINING NEEDS ASSESSMENT

HLIUs are specifically designed to safely isolate patients
with HCIDs from the surrounding population while pro-
viding them with the most comprehensive treatment possi-
ble to improve outcomes for diseases that currently have
limited or no treatment options. Although such diseases
can reach epidemic proportions, they generally occur infre-
quently, resulting in limited evidence on the medical man-
agement of HCIDs.32 Approaches such as those used by
the Joint Mobile Emerging Disease Clinical Capability
(JMEDICC)33 and the Infectious Diseases Isolation and
Research Unit in Fort Portal, Uganda,34 are viable methods
to ensure efficient control of HCID outbreaks and to
gather the necessary scientific data for future evidence-
based HCID management. Thus, by establishing another
HLIU in the East African region with similar goals, the
Kigali HLIU should help accelerate both practical and sci-
entific knowledge regarding HCID management.
Similar to HCID management, the field of HLIUs itself

is still developing. Recommendations for physical infrastruc-
ture, IPC measures, personnel management, and training
operations primarily stem from regional consensus efforts
in Europe35 and the United States36 from the mid-2000s.

Box. Items on Standardized ICU Checklist for Scoping
Visits

• Capacity
• Staffing
• Distribution of tasks to different vocations in the unit’s
workforce

• Patient-to-nurse ratio
• Level of care (regarding organ support treatment)
• Medical equipment
• Logistics of medical consumables and medications
• Scope and organization of diagnostic procedures
• Professional training and continuing medical education of
healthcare workers

• 10 quality indicators from the German Interdisciplinary
Society of Intensive Care Medicine and Emergency
Medicine (DIVI)27

1. Daily multiprofessional and interdisciplinary
clinical visits with documentation of daily goals

2. Management of sedation, analgesia, and delirium
3. Patient-adapted ventilation
4. Early weaning from invasive ventilation
5. Monitoring of infection prevention measures
6. Infection management measures
7. Early enteral nutrition
8. Documentation of structured patient and family

communications
9. Early mobilization
10. Direction of the intensive care unit
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Subsequently, new HLIUs have been established in the
United States and worldwide, and the US National Emerg-
ing Special Pathogens Training and Education Center
(NETEC), through its International Partnership Program,
has facilitated global workshops and webinars (NETEC
Global Rounds) for HLIUs to share experiences and net-
work. Lukowski et al37 recently compiled a narrative review
of the literature on HLIU experiences, best practices, and
persisting challenges over the past 2 decades.

Because this project is a collaboration between Rwanda
and Germany, the experiences of German HLIUs, which
have significantly contributed to European consensus rec-
ommendations,35 form the basis for the joint planning of
the Kigali HLIU in Rwanda. German HLIUs, although
they regularly exchange ideas within a permanent working
group, differ in terms of their physical infrastructure, usage
(dedicated versus flexible use), and specific training meth-
ods. Therefore, at the project’s outset, a delegation from
the Rwanda Biomedical Center, including an internal
medicine specialist and an emergency physician, was
invited to Germany to visit 3 representative HLIUs and
consider their respective advantages and disadvantages.
Special emphasis was placed on the different training con-
cepts to identify the most suitable HLIU training approach
for the future Kigali HLIU. There was a consensus that the
format of the training program at the Berlin HLIU was the
most appropriate.

In 2017, the HLIU at the Charité – Universitätsmedizin
Berlin fundamentally changed its training approach to a
team-based model in which all involved professional groups
train together. This team-based training occurs monthly as
a full-day event and brings together general nurses, ICU
nurses, respiratory therapists, infectious disease specialists,
and intensive care physicians to practice a team approach to
managing an HCID patient, as they would during an actual
HLIU activation. The training also includes mandatory
safety guidelines for working in an HLIU in Germany, an
introduction to the specific standard operating procedures
of the HLIU, and a lecture on a selected HCID that staff
might encounter while working in the HLIU. The practi-
cal training is organized into various modules covering
donning and doffing of personal protective equipment
(PPE), working in the point-of-care laboratory of the
HLIU, invasive procedures (eg, insertion of vascular cathe-
ters, airway management, thoracocentesis), and emergency
situations (eg, PPE breach, needle stick injuries, loss of
consciousness in PPE). These training modules can be flex-
ibly combined depending on the size of the training group
and the trainees’ experience, but they are usually embed-
ded in a case-based scenario involving an HCID patient
using patient simulators and manikins. The case-based sce-
nario allows team members to immerse themselves in real-
life situations. Typical examples include admitting a
patient to the HLIU when PPE complicates history-taking
and physical examination or recognizing and managing an

HCID patient whose condition deteriorates during the
scenario. The training concludes with a short debriefing,
providing an opportunity for participant feedback. The
results of the debriefing allow for continuous adjustment
of the training to meet the evolving needs of the trainees.38

Based on the information about continuing medical edu-
cation for healthcare workers gained from the ICU scoping
visits, scenario-based multiprofessional training, including
all members of the ICU team, represents a major change.
Until now, ICU nurses and physicians were trained sepa-
rately, except for training in cardiopulmonary resuscitation.
Rwanda accepted the challenge of establishing a new team-
based training and did not consider it an obstacle.

To further refine the training needs assessment of our pro-
ject, a series of stakeholder interviews and a formal knowl-
edge, attitude, and practice (KAP) survey were conducted
among all ICU staff in Rwanda’s continuously operating
ICUs. Findings from the interviews and the KAP survey also
contributed to assessing the needs of the training program at
the Kigali HLIU, to ultimately enable successful team-based
training. Details about the conduct and results of the stake-
holder interviews and the KAP survey will be published
separately.

To obtain a more precise picture of the training needs for
the future Kigali HLIU, a workshop was conducted in Kigali
in November 2022 with participants including staff from
the Rwanda Biomedical Center and the University of
Rwanda, ICU nurses and physicians from the referral hospi-
tals that run ICUs, IPC specialists, and a representative from
the Rwanda WHO Country Office. During the workshop,
the participants identified gaps in the healthcare system and
challenges regarding the scope of planned HLIU training.

1. To date, there has been no formal academic training
specifically for intensive care medicine in Rwanda.
Intensive care is provided by anesthesiologists who
rotate between operating theaters and ICUs, while
nurses represent the permanent staff of ICUs.
Intensive care training for physicians is integrated into
academic training in the field of anesthesiology, while
ICU nurses are recruited from general wards and are
then trained on the job. Certain knowledge gaps
among ICU nurses and physicians were identified,
which makes it necessary to plan for a critical care
refresher within HLIU training. At the request of the
University of Rwanda and the Rwanda Biomedical
Center, this critical care refresher is to be integrated into
the future curriculum for intensive care subspecializa-
tion, which is already underway.academic training.

2. There is no formal academic training specifically for
infectious diseases in Rwanda. Against the backdrop of
a growing problem related to antimicrobial resistance
and the high risk of bacterial superinfection during
prolonged supportive care of patients with HCIDs, it
is necessary to integrate specific infectious disease
content into the training program, which should be
part of a future infectious disease curriculum for
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subspecialization. In September 2023, a workshop on
antimicrobial resistance, antimicrobial stewardship,
and IPC was conducted in cooperation with the
German Corporation for International Cooperation
and Robert Koch Institute, with funding from the
German Federal Ministry for Economic Cooperation
and Development.

3. Rwanda has a limited number of IPC specialists who
are exceptionally well trained and possess significant
knowledge and experience. Due to their limited num-
bers, the dissemination of this knowledge across the
entire Rwandan healthcare system appears to be insuf-
ficient. Certain knowledge gaps were observed in daily
work during the scoping visits and subsequent intern-
ships at Rwandan ICUs. Additionally, the frequency
of IPC knowledge refreshment seems inadequate, as
evidenced during a refresher training for the original
master trainers of the EFFO-I project. Besides routine
donning and doffing drills, which can ultimately be
conducted in classroom activities, the integration of
IPC measures into patient care by interprofessional
teams needs further development.

To determine the best approach to training and optimally
address the specific needs of ICU nurses and physicians in
Rwanda, a German ICU nurse and an intensivist from the
Berlin HLIU conducted 2-week internships in Rwandan
ICUs in the last quarter of 2023. During these internships,
it became clear that Rwandan healthcare workers showed a
distinct preference for workshop-based training with the
opportunity to interact directly with lecturers during case
discussions and practical training sessions. The option of a
blended learning format, with online self-learning combined
with interactive webinars and no additional bedside training,
was clearly perceived to be less appealing and less likely to
reach the necessary adherence of the audience.
The requirements for training gradually change with each

training session and the team from Germany has limited
opportunities to be consistently onsite in Kigali, which meant
that some online learning was necessary and a compromise
had to be reached. This compromise resulted in a training
approach that consists of web-based self-learning units, inter-
active webinars on intensive care and HCID-specific topics,
and practical workshops onsite. The practical workshops offer
the opportunity to integrate IPC measures and medical man-
agement up to intensive care under HLIU conditions, which
is needed for the escalation of medical care for a deteriorating
patient, based on consensus-based recommendations.39 The
first training workshop was successfully conducted in March
2024 and provided the German trainers with their first oppor-
tunity to meet the future core team of the Kigali HLIU.

OUTLOOK

Even after the construction of the Kigali HLIU is com-
pleted in the first quarter of 2025 and the core team of the

HLIU staff will have received their initial training, some
outstanding issues will remain.
High-level isolation care for patients with HCIDs carries

a risk to involved healthcare workers. Therefore, a special-
ized set of standard operating procedures for HLIUs is nec-
essary to ensure the safety of patient care. These standard
operating procedures can only be developed after the con-
struction of the Kigali HLIU is finished and a final decision
regarding the composition of the HLIU workforce has
been made.
German HLIUs have the benefit of being members of a

nationwide permanent working group, which supports sin-
gle units with peer review by the other units and with the
ability to call in ad hoc consultations by other experts.
Thus, all units can share their experiences with the training
and actual care for patients with HCIDs. Because the
Kigali HLIU will be one of only a few units in the East
African region capable of managing HCID patients, it is
vitally important to connect it to the German network of
HLIUs.
Training for the management of HCID patients will

ultimately become a routine practice for the Kigali HLIU.
However, when this unit admits its first HCID patient, it
would be helpful for the unit to be connected with a func-
tioning telemedicine network, such as the Telemedicine
Hub of the Department of Anaesthesiology and Intensive
Care Medicine run by Charité – Universitätsmedizin Berlin
outside the field of high-level isolation medical care.40-42 A
telemedicine connection would allow for real-time support
when caring for patients with HCIDs.
With financial assistance from the European Union, a

new building for the National Health Laboratory Services
is set to be constructed, which will also house a biosafety
level 3 and 4 laboratory capable of handling highly infec-
tious materials.
Installing an HLIU in a region where many HCIDs are

endemic, combined with access to a BSL 3 and 4 laboratory
nearby, provides an opportunity to advance the science of
HCIDs. This will make the Kigali HLIU an interesting
partner for scientific collaboration in the future.
Early in the project, the idea was expressed by the Rwan-

dan team that the Kigali HLIU should develop into a train-
ing hub for the East African region, particularly in the areas
of IPC, barrier nursing, and HCID patient care. Therefore,
it would be advantageous to seek future exchanges with
institutions in the region that were established in response
to the COVID-19 pandemic or to manage HCID epidem-
ics in Rwanda’s neighboring countries. Similar to how the
German HLIUs have formed a permanent working group
and continue to benefit from the routine exchange of expe-
riences regarding training, education, and patient treat-
ment, it is hoped that a similar network of institutions
focused on HCID can be established in the East African
region.
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Ensuring that the Rwandan healthcare system has the
capability to treat HCIDs effectively and safely is neces-
sary to protect the health of the people in the country
and East African region. The construction of the first
HLIU in East Africa and the establishment of a robust
training program for Rwandan healthcare workers in
HCID management will contribute to addressing the
region’s health security needs. In addition, increasing sci-
entific collaboration with the new HLIU and strengthen-
ing the healthcare system in the region with its highly
mobile population will further contribute to global health
security.
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