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South Africa experience

@ CrpssMark

Background: The coronavirus pandemic has put extreme pressure on health care services in
South Africa.

Aim: To describe the design, patients and outcomes of a field hospital during the first wave of
the coronavirus disease 2019 (COVID-19) pandemic.

Setting: The Cape Town International Convention Centre was the first location in Cape Town
to be commissioned as a field hospital that would serve as an intermediate care bed facility.

Methods: This was a retrospective descriptive study of patients admitted to this facility
between 8th June 2020 and 14th August 2020 using deidentified data extracted from patient
records.

Results: There were 1502 patients admitted, 56.4% female, with a mean age of 58.6 years
(standard deviation [s.d.]: 14.2). The majority of patients (82.9%) had at least one comorbidity,
whilst 15.4% had three or more. Nearly 80.0% (79.8%) of patients required oxygen and 63.5%
received steroids, and only 5.7% of patients were required to be transferred for escalation of
care. The mean length of stay was 6 days (s.d.: 4.8) with an overall mortality of 5.7%.

Conclusion: This study highlights the role of a field hospital in providing surge capacity. Its
use halved the predicted duration of stay at acute care hospitals, allowing them the capacity to
manage more unstable and critical patients. Adaptability and responsivity as well as adequate
referral platforms proved to be crucial. Daily communication with the whole health
care service platform was a critical success factor. This study provides information to assist
future health planning and strategy development in the current pandemic and future disease
outbreaks.

Keywords: COVID; field hospital; multidisciplinary; palliative care; South Africa; health
services; pandemic; infectious diseases.

Introduction

As the first wave of coronavirus disease 2019 (COVID-19), caused by infection with the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), spread rapidly worldwide, the need for
additional hospital bed capacity had become a national emergency.! The first case of COVID-19 in
South Africa was confirmed on 5th March 2020, followed swiftly by the declaration of a national
state of disaster.? Modelling of the epidemic based on European, World Health Organisation (WHO)
and Chinese Centre for Disease Control and Prevention data suggested that the Western Cape
province could experience a surge of approximately 32 000 cases of moderate to severe COVID-19
requiring hospitalisation at the peak of the first wave,® and subsequently a significant deficit of
inpatient beds within the Cape metropole.* Globally, the shortage of hospital beds led to the
construction of ‘field hospitals’, serving a variety of purposes ranging from shelters for isolation of
mild COVID-19 patients to more specialised COVID-19 hospitals including intensive care beds, and
post-acute care centres.>* Considering the disease profile, bed demand, available infrastructure and
time constraints, the most urgent health care need in the Western Cape was identified as intermediate
level in-patient care for confirmed COVID-19 positive patients who would require oxygen
supplementation, but not ventilation, with an emphasis on family and emergency medicine
principles, in line with intermediate care elsewhere.* The Western Cape Government Metro Health
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Services response strategy, therefore, included the expansion
of COVID-19 hospital bed capacity in the form of intermediate
care bed facilities (ICBF), the first and largest of which was the
Cape Town International Convention Centre (CTICC) ICBE.
Patients were only accepted from existing acute care hospitals
which provided initial management and stabilisation of
acutely ill COVID-19 patients and critical care services where
applicable.”?

The CTICC ICBF (Figure 1) served to provide treatment,
rehabilitation, disease monitoring, referral and palliative care
for patients with COVID-19. This study aims to describe the
clinical characteristics, management and outcomes of patients
admitted to the CTICC ICBF during the first wave of the
COVID-19 pandemic in South Africa. Insights from this
study may inform future health systems planning with
respect to similar intermediate care facilities in response to
pandemic situations.

Research methods and design
Study setting

Planning began in March 2020, when four exhibition halls of
the CTICC (total floor area 12 683 m?) were identified for
conversion into an 863-bed inpatient facility, with input and
involvement from emergency medicine, disaster management
and family medicine experts. Essential medical infrastructure
included the installation of a 58-ton bulk oxygen supply to
provide piped oxygen to each bed, including 12 beds with
capacity for high flow nasal oxygen (HFNO) delivery.
Construction of additional areas for donning and doffing of
personal protective equipment, doctors’ and nurses’ stations,
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treatment rooms, mobile X-ray capacity, pharmacy and
consumable stores, patient and staff ablutions and medical
waste management facilities were required. Protection of
staff was paramount in the planning and execution phases of
the CTICC ICBE. Infection prevention and control and
COVID-19 specific precautions training was provided to all
staff and purpose-built donning and doffing facilities were
used. Personal protective equipment (surgical scrubs,
disposable gown, mask, visor, head cap, gloves) were
mandatory on the clinical floor.

The CTICC ICBF was staffed by a multidisciplinary team of
71 doctors (predominantly medical officers led by specialists
in emergency medicine, family medicine and internal
medicine, as well as a delegation of Cuban doctors),
203 nurses and 40 allied health care workers including
physiotherapists, dieticians, pharmacists, radiographers and
social workers. The management staffing comprised a facility
manager, five clinical managers, a nursing manager, nine
operational managers, an administrative manager as well as
various administrative support staff. The 173 ancillary staff
included an infection prevention and control officer, cleaners,
admin clerks, porters and security. The facility was designed
and staffed to receive up to 100 admissions per day, with a
projected four-day length of stay (LOS) for the majority of
patients based on initial modelling.

Study design

A retrospective record review was performed to describe all
patients admitted to the CTICC ICBF for the duration of its
functioning, from 8th June 2020 to 14th August 2020. Patients
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FIGURE 1: Cape Town International Convention Centre intermediate care bed facility layout.

http://www.phcfm.org . Open Access



http://www.phcfm.org

were referred to the facility via an existing online electronic
platform already integrated into the Western Cape referral
pathways,’” and screened by senior clinicians against pre-
established admission criteria (Table 1). Admission criteria
were dynamic in response to changing acute hospital bed
pressure. Patients were accepted from district, regional and
tertiary hospitals (hereafter referred to as index facilities), as
well as through a newly established telemedicine service in
the Cape Metropole. The telemedicine service was an
initiative by the Western Cape Department of Health to
identify high-risk COVID-19 diabetic patients and offer them

TABLE 1: Admission and discharge criteria for patient flow management at the
Cape Town International Convention Centre intermediate care bed facility.

1. Admission criteria

Adult patients: 18 years and older

COVID-19 PCR positive or presumptive clinical diagnosis

Normal level of consciousness

Generally mobile with limited assistance (except for patients referred for
palliation)

Demonstrated clinical stability for > 48 h at index hospital

All relevant investigations completed and organ function stable or improving

Classified as appropriate to only receive supportive medical care; or to receive
palliative care

All criteria need to be fulfilled

2. Discharge criteria

* Resolution of respiratory symptoms and off supplemental oxygen for > 24 h
e Minimal oxygen desaturation on exertion

o Fit for isolation at isolation facility or able to self-isolate

¢ Comorbidities controlled

All criteria need to be fulfilled

3. Criteria for transfer from intermediate care to acute hospitals and or critical care
services

Patients in need of escalation of care because of increasing oxygen requirements
or worsening respiratory failure

Patients requiring intubation and mechanical ventilation, and subsequent transfer
to critical care

Patients in need of investigations not available on site (e.g. CT chest)

Patients who develop acute psychiatric/behavioural symptoms

Patients who develop complications that require specialist intervention (e.g. acute
abdomen)

Any single criterion to be fulfilled

Source: Adapted from COVID-19 Intermediate Care Bed Facilities Clinical Care Plan.
May 2020. Western Cape: Department of Health.

COVID-19, coronavirus disease 2019; CT, computed tomography; PCR, polymerase chain
reaction.
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admission to intermediate care facilities for diabetic control
and disease monitoring.?

Study population and sampling strategy

All admissions were included in the study. Patients satisfying
the admission criteria arrived at the facility via ambulance.
No walk-ins or non-referred patients were permitted. Triage
and clerking took place in the admissions area where patients
were allocated ward beds based on disease severity, oxygen
requirement and acuity of nursing care required. A
comprehensive multidisciplinary team, led by specialists in
internal medicine, family medicine and emergency medicine,
ensured that patients received optimal ward-based care, as
well as care from allied health professions (physiotherapy,
social workers, dieticians) with a team approach to decision-
making and discharge planning. Medical officers were
divided into teams under the supervision of a specialist
emergency, family or internal medicine physician. Each team
was allocated specific areas of beds to ensure continuity of
care. All doctors were involved in the management of severely
ill/ deteriorating patients including training and the use of
HFNO. Emergency and family medicine doctors experienced
a change of role from seeing mostly outpatients to now
managing inpatients in a ward setting, as well as more
interdisciplinary discussions and learning from one another.
There was also more cohesion and appreciation for other
disciplines, including nursing, social work, physiotherapy
and pharmacy staff. Communication with patients” families
was a key element, with telephonic and video updates
facilitated by devices powered by free Wi-Fi available to staff
and patients. Patients were discharged home or to isolation
facilities once discharge criteria were met (Table 11"), whilst
those requiring escalation of care were transferred to
designated acute care hospitals. The Western Cape Provincial
Critical Care Triage and Decision Tool'? was used to determine
the eligibility and priority for mechanical ventilatory support.
Figure 2 illustrates the flow of patients through the CTICC
ICBF. As the first COVID-19 wave subsided, a phased closure
of the CTICC ICBF was implemented. A smaller capacity
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FIGURE 2: Patient flow through the Cape Town International Convention Centre intermediate care bed facility.
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facility then assumed the role of the primary ICBF, culminating
in the permanent closure and decommissioning of the CTICC
ICBF on 14th August 2020.

Data collection and analysis

All patient records were digitised and captured on a purpose-
built database. Deidentified data were extracted from clinical
records by facility clinicians and captured onto an Microsoft
Excel spreadsheet for analysis. Extracted data included
demographic characteristics, baseline vital signs (including
saturation with and without supplemental oxygen),
comorbidities, Clinical Frailty Scale® and prescription records.
Additional data on outcome, LOS, complications and need for
transfer (escalation of care) were also collected. Continuous
data were described by mean and standard deviation (s.d.), or
median and interquartile range (IQR) as appropriate.
Categorical variables were summarised by frequency rates
and percentages.

Ethical considerations

This study was approved by the University of Cape Town
Human Research Ethics Committee (HREC Ref 502/2020,
R024/2020 and R031/2020), as well as the Western Cape
Department of Health Research Committee.

Results
Patient demographics and clinical characteristics

A total of 1878 electronic referrals were screened, resulting in
1502 patients admitted over the 10 weeks between 8th June

. Original Research

and 14th August 2020. A total of 376 patient referrals were
declined because they did not meet the ICBF admission
criteria, more specifically these patients were better suited for
an isolation facility or had deteriorated before transfer. Of the
1502 admitted patients, 56 patient records were excluded from
the current analysis because of missing or incomplete medical
data. The final sample, therefore, consisted of 1446 patients.
The median number of daily admissions was 19 (IQR: 10-29)
patients. Admissions peaked in the last week of June with an
average of 50 admissions per day between the 22nd June 2020
and 29th June 2020 (Figure 3). This peak coincided with the
first wave peak of cases in the Western Cape province. The
median daily bed occupancy was 138 (IQR: 71-202) patients,
with a maximum occupancy of 277 patients on 28th June 2020
equating to 32% of the total bed capacity.

The mean patient age was 58.6 (s.d. 14.2) years and 56.4%
were female (Table 2). The majority (n = 1199, 82.9%) had at
least one comorbidity, whilst 15.4% (n = 223) had three or
more. The most common comorbidities were hypertension
(59.2%) and diabetes (46.7%). Of note, 84.9% of admitted
diabetics had a glycated haemoglobin (HBAlc) HbAlc
greater than 7%.

Patient management

Prescription charts were missing or incomplete in 47 (3.3%)
of patient records. Less than 25% (n = 340) of patients were
started on empiric antibiotic therapy for an undifferentiated
pneumonia whilst awaiting SARS-CoV-2 polymerase chain
reaction (PCR) results at the index hospital. Ceftriaxone
combined with azithromycin or amoxicillin-clavulanate
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FIGURE 3: Cape Town International Convention Centre intermediate care bed facility patient turnover.
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TABLE 2: Patient demographics and clinical characteristics on admission
(n = 1446).

Page 5 of 9 . Original Research

TABLE 3: Prescription data from the index admission through the intermediate
care bed facilities admission.

Variables Mean s.d. Median I1QR n % Variables Mean s.d. n %
Age (years) 58.6 14.2 - - = = Antibiotics
<44 = = = = 237 16.4 Ceftriaxone and/or azithromycin - - 280 19.4
45-59 - - - - 500 34.4 Duration of ceftriaxone (days) 3.1 1.6 - -
60-74 - - - - 538 37.2 Duration of azithromycin (days) 2.8 11 = =
>75 - = = = 171 11.8 Amoxicillin clavulanate - - 91 6.3
Sex Duration (days) 4.0 2.1 - -
Female - - - - 816 56.4 Second line antibiotics - - 31 2.1
Male - - - - 630 43.6 LMWH
Index (referring) facility Duration per patient (days) - - - -
District hospital - - = = 726 50.2 Total LMWH received 8.2 6.4 - -
Regional hospital = = = = 133 9.2 Therapeutic dose 6.6 5.1 - -
Tertiary hospital - - - - 473 32.7 Prophylactic dose 7.7 5.4 - -
Telemedicine/Community - - - - 62 4.4 Type per patient - - - -
diabeti
fabencs Prophylactic dosing only - - 836 57.8
Retirement/frail care - - - - 47 33 i X
- il e Therapeutic dosing only - - 140 9.7
Other _ _ _ _ 5 0.4 Prophylactic + therapeutic dosing - - 309 21.4
Patient descriptors Any LMWH received - - 1285 88.9
Duration of symptoms 7.0 4.9 - - - - Steroids
(days) Duration per patient (days) 8.3 5.2 - -
Clinical frailty scale, median - - 3 2-4 - - Prednisone only - - 864 59.8
1QR
(10R) . Dexamethasone or hydrocortisone - - 271 18.7
Oxygen requirement on - - - - - - . .
referral Any steroids received - - 918 63.5
Room air - - - - 216 14.9 Oxygen at ICBF
Nasal cannula - - - - 783 54.2 Patients requiring oxygen - - 1154 79.8
Face mask - R - R 272 18.8 Duration (days) 4.7 4.2 - -
Non-rebreather mask - R - R 146 10.1 Oxygen delivery device during admission, - - - -
Non-rebreather/face - - - - 29 2.0 NC/FM/NRB/Combination - - 1130 78.1
mask + nasal cannula HENC - _ 23 1.6
. N . . . .
Saturation on room air (%) 88.3 8.0 NC, nasal cannula; FM, face mask; LMWH, low molecular weight heparin; NRB, non-
Saturation on oxygen (%) 95.2 4.7 - - - - rebreather mask; HFNC, high flow nasal cannula; HFNO, high flow nasal oxygen; s.d, standard
- . . deviation.
Ventilation at index hospital - - - - 11 0.8
HFNO at index hospital - - - - 61 4.2
Comorbidities complications, with a lower frequency of diabetic ketoacidosis
Hypertension B} B ) B} 856  59.2 or hyperosmolar hyperglycaemic state (n = 40, 2.8%) and
Diabetes - - - - 675  46.7 cerebrovascular accident (n =9, 0.6%). Worsening respiratory
Known - = - = 550 380 distress, defined as an increased oxygen demand requiring
e GlEggiess - - - - s 8e escalation of oxygen therapy, was observed in 73 patients
Chronic obstructive - - - - 96 6.6 0 s . .
pulmonary disease (5.0%). Facility health care worker COVID-19 infection rate
HIV o o o o 152 10.5 was (16/487, 3.3%).
Cerebrovascular disease - - - - 62 43
Ischemic heart disease - - - - 86 6.0 . eae
) ) Disposition
Congestive heart failure - - - - 92 6.3
Chronic kidney disease = = = = 155 10.7 The mean LOS at the ICBF was 6 days (median 5 days),
Dementia - - - - 58 4.0 excluding 20 patients who were transferred out on the day of
Malignancy - - - - 38 26 arrival (Table 4). Overall mortality was 5.7% (n = 83) with a

HFNO, high flow nasal oxygen; HIV, human immunodeficiency virus; s.d., standard deviation;
IQR, interquartile range.

was the most commonly prescribed antibiotics (Table 3). A
total of 1285 (88.9%) patients received low molecular weight
heparin (LMWH) in either prophylactic or therapeutic
doses. The majority (n = 1154, 79.8%) of patients required
oxygen during their stay, with a mean duration of 4.7 days
(range 1-30 days). As per protocol after the 19th June 2020,
steroids were prescribed for all patients requiring oxygen
(n =918, 63.5%).

Complications

Acute kidney injury (n = 283, 19.6%), delirium (n = 104, 7.2%)
and hypoglycaemia (n = 101, 6.9%) were the most common

http://www.phcfm.org . Open Access

median of one death per day (IQR: 0-2) and a maximum of
five. The median number of daily patient discharges was 18
(IQR: 11-29). The majority of patients (n = 1076, 74.4%) were
sent home upon discharge, whilst 83 (5.7%) were transferred
out for escalation of care (75 referred to acute care hospitals
and eight to intensive care units (ICUs).

Discussion

As of July 2021, South Africa had the highest documented
number of COVID-19 cases in Africa and ranked 19th
worldwide.! In the course of mitigating the devastating
effects of the pandemic, China and many other countries
converted large-scale public venues, such as stadiums and
exhibition centres, into field hospitals, which were effective
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TABLE 4: Length of stay and disposition.
Variables Mean #s.d. Range n %

Length of stay (days)

ICBF admission 6.0+4.8 1-41

Index admission 51+5.1 1-41

CTICC disposition

Home - - 1076 74.4
Isolation facility - - 196 13.6
Transfers out - - 92 6.4
Acute care - - 75 5.2
Critical care - - 8 0.6
Long term/frail care - - 9 0.6
Death - - 83 5.7

CTICC, Cape Town International Convention Centre; ICBF, intermediate care bed facilities;
s.d., standard deviation.

in controlling virus transmission and decreasing mortality.’
Around the world, COVID-19 field hospitals served different
purposes ranging from shelters for isolation of mild
COVID-19 patients to specialised COVID hospitals including
facilities for ventilation and post-acute care centres.>®

A unique coronavirus disease in-patient
facility — The Cape Town International
Convention Centre intermediate care bed
facilities in context

The CTICC ICBF provided a unique inpatient setting that
differed from other field hospitals. Firstly, we provided
hospital-level care including oxygen and did not require
patients to provide self-care. Separate isolation facilities (such
as existing hotels) housed patients with mild COVID-19
disease (these patients needed to be fully ambulatory and able
to perform all aspects of self-care). Secondly, the clinical care
plan was adapted to changing health care service needs by
adjusting the admission criteria as the patterns of illness
shifted. This included the admission of patients from a
retirement/frail care facility where an outbreak of COVID-19
had overwhelmed the care capacity; admission of ‘community
diabetics” (diabetic patients with COVID-19 identified by a
telemedicine service) who are known to be at higher risk of
complications or death from COVID-19,“% as well as
accepting a presumptive clinical diagnosis of COVID-19
when laboratory delays impeded the flow of patients in the
health care system. Lastly, palliative care of COVID-19
patients could often not be provided at usual sites of care (e.g.
hospice/frail care facilities) because of risks of cross-infection
and high bed pressure at acute hospitals. Provision of
palliative care was an integral component of the clinical care
plan at the CTICC ICBE.

Intermediate care facilities or field hospitals providing surge
capacity for infectious disease outbreaks like COVID-19 need
to have well considered admission criteria and a clinical care
plan that is relevant and matches local resources. This must
include clear referral pathways for escalation of care and
provision for palliative care. Adaptability and rapid response
to the needs of the whole health care service platform through
daily communication is a critical success factor. Whilst
physical structures may not be able to change rapidly, the
systems must allow flexibility to respond to an evolving
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pandemic. As the operational needs of the health care
platform changed in Cape Town, admission criteria were
adapted to accommodate the needs through daily
communication huddles across the health care platform and
within the facility. Through this flexibility, specific vulnerable
populationsand needs wereaccommodated. Communication,
responsiveness and teamwork were key attributes of the
success behind the adaptable referral criteria system: enough
flexibility in the types of patients accepted, as well as an
organisational culture which favoured team-based learning
and service improvement.

Characteristics, management and outcomes of
patients at the Cape Town International
Convention Centre intermediate care bed
facilities

Our patients have similar demographics to those elsewhere
in the world, reflecting the portion of the population severely
affected by COVID, especially those with comorbidities.!¢*7#
Although hypertension is documented as a comorbidity in
many studies, there is no evidence to support that patients
with hypertension are more susceptible to COVID-19.7
Diabetes, however, has a higher rate of complications and
mortality in patients with COVID-19."* One striking feature
in our sample is the rate of newly diagnosed, and poorly
controlled, diabetics. The exceptionally high proportion of
poorly controlled and newly diagnosed diabetics in our
sample could explain the increased susceptibility of the
population of Cape Town to the morbidity and mortality
associated with COVID-19.%

Although approximately 25% of patients received empiric
antibiotics at index hospitals, almost all antibiotics were
stopped on arrival at the CTICC ICBF. Concerns emerged
that empiric use of antibiotics in the COVID-19 pandemic
would lead to antimicrobial resistance because of
indiscriminate use.” Data from a local study have shown a
low rate of bacterial co-infection in patients with severe
COVID-19 and avoiding empiric antibiotics was considered
reasonable.? If patients subsequently developed signs or
laboratory evidence of a hospital-acquired infection, they
were treated with second-line antibiotics.

Specific treatment consisted of LMWH, steroids and oxygen.
The prophylactic use of LMWH is associated with lower
mortality in COVID-19,* and recommended by clinical
guidelines for hospitalised COVID-19 patients.* Most
patients only received prophylactic dose LMWH and
therapeutic dosing was based on the presumed higher risk in
patients with severe/critical illness or elevated D-dimer.

Steroids were prescribed as per provincial health guidelines
based on the RECOVERY TRIAL findings.»* Patients on
oxygen received oral prednisone daily unless critically ill (on
HFNO) in which case they received dexamethasone or
hydrocortisone intravenously according to availability.
Overall, 63.5% of patients received steroids, which is less
than the eligible 79.8% that received oxygen. This discrepancy
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is because steroids were only introduced when provincial
guidelines came into practice in the third week after opening
(end of June 2020). The high rate of hypoglycaemia could be
explained by the high number of newly diagnosed and
known diabetics as well as the complication of steroid
induced hyperglycaemia”, which necessitated adjustment in
insulin dosages or new initiation in insulin-naive patients.
Modifications to address these hypoglycaemic events
included incorporating simpler and safer diabetic sliding
scales, specialist input on brittle diabetics and better
supervision and support to nursing teams responsible for
performing diabetes monitoring and treatment.

Oxygen delivery devices were used in a stepwise manner to
provide an increasing fraction of inspired oxygen. Almost
80% of patients needed oxygen (any device) during their
admission. Those not requiring oxygen either required
specific nursing care, the frail and elderly, or glucose
monitoring and management for patients with uncontrolled
diabetes. When patients were identified with worsening
respiratory distress, and particularly those needing
consideration of escalation to HFNO or ventilation, the
Western Cape critical care triage tool was used as per
guidelines.'? Patients eligible for HFNO or ICU admission
were identified early, so that they could be transferred to
acute care hospitals, as it was not possible to transfer the
patient once HFNO was started because of insufficient
oxygen capacity on ambulances. A small group of patients*
did have HFNO started at CTICC ICBF because they
deteriorated and were either awaiting acceptance or transfer
to acute care hospitals, or were not eligible for acute hospital
care but were judged to be fair candidates for a trial of HFENO
at the ICBE. Both local and international studies support the
use of HFNO in severe COVID-19 patients outside of ICUs.?%
Although more evidence is needed, HFNO appears to
decrease the risk of intubation.’** However, the failure rate of
HFNO in a South African study was 53%,% and consideration
must be given for the limitations of intermediate care settings
and ambulance transfer challenges to ICUs.

The mean LOS at the CTICC ICBF was 6 days with a range of
1-41 days. This was slightly higher than that for the index
hospital admission (5.1 days). South African modelling data
in May 2020 predicted that the duration of hospital stay
would be approximately 12 days.> Cape Town International
Convention Centre ICBF admission reduced the LOS in acute
hospitals by almost 50%. Length of stay is difficult to compare
with other countries because of individual hospital admission
and discharge criteria. Hospital admission was longer in
China than in other countries®® Two field hospitals in
convention centres in high income settings reported a median
length of stay of 4.6-5.0 days.*>*

Disposition of patients from the intermediate
care bed facilities

Some 88% of patients were discharged to home or isolation
facilities. This necessitated the inception of designated
patient transport service as under lockdown regulations,
public transport was restricted. The mortality rate in the
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ICBF sample (5.7%) was much lower than other published
in-hospital mortality rates around the world.® It compares
well the overall pooled mortality from 82 countries during
the first wave (5.6%).'® Higher mortality rates are expected in
ICUs and acute hospitals that have more severely ill patients,
and the patients accepted by the facility were ideally either
past the acute stage of the disease, or deemed to have mild or
moderate disease only, other than those accepted specifically
for palliative care.

Utility of field hospitals in the coronavirus
disease 2019 and future planning around field
hospital capacity

The CTICC ICBF was established with considerable resources
from provincial Department of Health funds, in response to
modelling, and partly to meet expectations for increasing
health care capacity for the COVID-19 pandemic (this being a
primary goal of the first ‘lockdown’ phase in South Africa).
Despite the best modelling and planning, and setting up an
ICBF in a short period of time, the hospital was never utilised
beyond 32% of its in-patient capacity. It was also overstaffed
for a good deal of its duration, especially as the first wave
subsided, and as a second and third ICBF came online in
Cape Town by August 2020. Despite the resources spent on
the CTICC ICBE, a decision was made to close and dismantle
the facility in August 2020. In hindsight, this decision may
have been questionable given the subsequent and more
severe second wave (Dec 2020 — Feb 2021) and likely
subsequent waves, but at this time, it did not seem sustainable
to keep the CTICC ICBF open at a high cost, after what
appeared to be the conclusion of the pandemic. At the time of
the closure, other smaller ICBFs were commissioned
(including the 338 bed Brackengate ICBE, situated in a more
long-term and economically viable empty industrial
warehouse in Cape Town), using many of the operational
models and protocols developed at the CTICC ICBE. With
the onslaught of the second wave, Cape Town health facilities
were once again rapidly overwhelmed, and there was a need
to upgrade an existing step-down facility to provide
additional beds, but this expenditure was put towards more
sustainable facilities rather than short-term temporary
structures such as convention centres. This situation was not
unique to Cape Town - in the United Kingdom, the
Nightingale Hospitals were established but never filled to
capacity.* Field hospitals in the United States of America also
showed variable rates of utilisation depending on the type of
patients accepted and how the field hospital was incorporated
into the local health care system.®® This is in contrast to the
FangCang field hospitals in China which had a high
occupancy, likely explained by their use as entry points for
triage and quarantine of COVID-19 patients rather than step-
down or intermediate care facilities.®

Strengths and limitations

We present what we believe to be the most accurate description
of the processes and patient data available, given the constraints
of a rapidly established facility during a pandemic. Data
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collection was limited to that documented in medical records,
and the process of organising and scanning records into an
electronic system resulted in some missing records. The study
population represents a sample selected by admission criteria
which may introduce bias in disease severity and outcomes.

Conclusion

Admission of patients to the CTICC ICBF during the first
wave of COVID-19 in the Western Cape province halved the
predicted duration of hospital stay which reduced the
pressure at acute care hospitals. Utilisation of pre-specified
admission criteria and a screening process ensured that the
patients admitted were appropriate for intermediate care.
Changing pressures necessitated the adjustment of the
admission criteriaand weresafelyadopted by communication,
responsiveness and teamwork.

This study highlights the role of ICBFs or field hospitals to
provide surge capacity during this pandemic and also
demonstrated a high level of dedication to providing a
standard of care that was comparable to other facilities
with regard to patient management. Adaptability and
responsivity as well as adequate referral platforms proved
to be crucial to allow this. Rapid responsivity to the needs
of the whole health care service platform through daily
communication was also highlighted as a critical success
factor and should be a built-in feature. Despite the low
bed utilisation of the ICBEF its strengths in design,
implementation and flexibility will guide more cost-
effective use of ICBFs during this pandemic. This study
will assist future health planning and strategy development
with regard to ICBFs and their role in this current pandemic
and future disease outbreaks.

Acknowledgements

The authors would like to thank and acknowledge the
following persons for their contribution to data collection:
Tatum Aronson, Nikita Bhula, Nicholas Darch, Ameerah
Davids, Magdaleen de Swardt, Chike Ezulu, Abhaya Karki,
Marina Klocke, Zahir Richardson, Nafeesa Saldulker, Hanno
Stofberg, Jaimee van Niekerk, Joh-Nell van der Westhuizen
and John Wulz.

Competing interests

The authors declare that they have no financial or personal
relationships that may have inappropriately influenced them
in writing this article.

Authors’ contributions

All authors (B.B., K.E,, C.S,, VN., LW, N.A,, TS,, K.P, G.T,
N.H., SR, PH.) were involved in the conception, design,
data analysis and interpretation of this study. N.A., B.B.,, K.E.,
N.H.,, VN. and G.T. collected data. B.B. drafted the initial
manuscript, and all the authors revised and reviewed the
manuscript.

Page 8 of 9 . Original Research

http://www.phcfm.org . Open Access

Funding information

The authors received no financial support for the research,
authorship and or publication of this article.

Data availability

The data that support the findings of this study are available
from the corresponding author, upon reasonable request.

Disclaimer

The views and opinions expressed in this article are those of
the authors and do not necessarily reflect the official policy or
position of any affiliated agency of the authors.

References

1. World Health Organization. Coronavirus disease (COVID-19) dashboard
[homepage on the Internet]. 2021 [cited 2021 Jun 7]. Available from: https://
covid19.who.int/table

2. Disaster Management Act of South Africa (No. 57 of 2002). Declaration of a
National State of Disaster. Pretoria: Government Gazette No. 43096, 2020; p. 313.

3. Silal S, Pulliam J, Meyer-Rath G, et al. Estimating cases for COVID-19 in South
Africa update [homepage on the Internet]. National Institute for
Communicable Diseases; 2020 [cited 2021 Jun 10]. Available from: https://
www.nicd.ac.za/wp-content/uploads/2020/05/SACMC_19052020_slides-for-
MoH-media-briefing.pdf

4. De Coning R. South Africas national response to Covid-19, with specific reference
to sub-level governance in provinces. Afr J Public Sect Develop Govern.
2020;3(1):74-89.

5. FangD, Pan S, Li Z, et al. Large-scale public venues as medical emergency sites in
disasters: Lessons from COVID-19 and the use of Fangcang shelter hospitals in
Wuhan, China. BMJ Glob Health. 2020;5(6):e002815. https://doi.org/10.1136/
bmjgh-2020-002815

6. Baughman AW, Hirschberg RE, Lucas LJ, et al. Pandemic care through collaboration:
Lessons from a COVID-19 field hospital. J Am Med Dir Assoc. 2020;21(11):1563—
1567. https://doi.org/10.1016/j.jamda.2020.09.003

7. Mendelson M, Booyens L, Boutall A, et al. The mechanics of setting up a COVID-19
response: Experiences of the COVID-19 epidemic from Groote Schuur Hospital,
Cape Town, South Africa. S Afr Med J. 2020;110(10):968-972. https://doi.
org/10.7196/SAMJ.2020.v110i10.15215

8. Mendelson M, Boloko L, Boutall A, et al. Clinical management of COVID-19:
Experiences of the COVID-19 epidemic from Groote Schuur Hospital, Cape Town,
South Africa. S Afr Med J. 2020;110(10):973-981. https://doi.org/10.7196/
SAMJ.2020.v110i10.15157

9. Hasselberg M, Wallis L, Blessing P, Laflamme L. A smartphone-based consultation
system for acute burns-methodological challenges related to follow-up of the
system. Glob Health Action. 2017;10(Suppl 3):1328168. https://doi.org/10.1080/
16549716.2017.1328168

10. David NJ, Brey Z, Ismail M. Telemedicine in the Western Cape Department of
Health during the first peak of the COVID-19 pandemic: Leveraging data to save
lives by activating a telemedicine response. Afr J Prim Health Care Fam Med.
2021;13(1):el—e4. https://doi.org/10.4102/phcfm.v13i1.2954

11. Department of Health. COVID-19 Intermediate Care Bed Facilities Clinical Care
Plan. May 2020. Western Cape: Department of Health.

12. Western Cape Government Department of Health. WCGH circular H83 of 2020 —
COVID critical care triage and decision tool. Cape Town: Western Cape Government
Department of Health; 2020.

13. Church S, Rogers E, Rockwood K, Theou O. A scoping review of the clinical frailty
scale. BMC Geriatr. 2020;20(1):393. https://doi.org/10.1186/s12877-020-
01801-7

14. Apicella M, Campopiano MC, Mantuano M, Mazoni L, Coppelli A, Del Prato S.
COVID-19 in people with diabetes: Understanding the reasons for worse
outcomes. Lancet Diabetes Endocrinol. 2020;8(9):782-792. https://doi.
org/10.1016/52213-8587(20)30238-2

15. Western Cape Government Department of Health. WCGH circular H159 of 2020:
Standard operating procedure for management of people with diabetes and
Covid-19. Cape Town: Western Cape Government Department of Health; 2020.

16. Goel S, Jain T, Hooda A, et al. Clinical characteristics and in-hospital mortality for
COVID-19 across the globe. Cardiol Ther. 2020;9(2):553-559. https://doi.
org/10.1007/s40119-020-00189-0

17. Koduri G, Gokaraju S, Darda M, et al. Clinical characteristics and Outcomes of
500 patients with COVID Pneumonia: Results from a single center (Southend
University Hospital). medRxiv. 2020;2020:20163030. https://doi.org/10.1101/
2020.08.13.20163030



http://www.phcfm.org
https://covid19.who.int/table
https://covid19.who.int/table
https://www.nicd.ac.za/wp-content/uploads/2020/05/SACMC_19052020_slides-for-MoH-media-briefing.pdf
https://www.nicd.ac.za/wp-content/uploads/2020/05/SACMC_19052020_slides-for-MoH-media-briefing.pdf
https://www.nicd.ac.za/wp-content/uploads/2020/05/SACMC_19052020_slides-for-MoH-media-briefing.pdf
https://doi.org/10.1136/bmjgh-2020-002815
https://doi.org/10.1136/bmjgh-2020-002815
https://doi.org/10.1016/j.jamda.2020.09.003
https://doi.org/10.7196/SAMJ.2020.v110i10.15215
https://doi.org/10.7196/SAMJ.2020.v110i10.15215
https://doi.org/10.7196/SAMJ.2020.v110i10.15157
https://doi.org/10.7196/SAMJ.2020.v110i10.15157
https://doi.org/10.1080/16549716.2017.1328168
https://doi.org/10.1080/16549716.2017.1328168
https://doi.org/10.4102/phcfm.v13i1.2954
https://doi.org/10.1186/s12877-020-01801-7
https://doi.org/10.1186/s12877-020-01801-7
https://doi.org/10.1016/S2213-8587(20)30238-2
https://doi.org/10.1016/S2213-8587(20)30238-2
https://doi.org/10.1007/s40119-020-00189-0
https://doi.org/10.1007/s40119-020-00189-0
https://doi.org/10.1101/​2020.08.13.20163030
https://doi.org/10.1101/​2020.08.13.20163030

18.

19.

20.

21.

22.

23.

24,

25.

Li J, Huang DQ, Zou B, et al. Epidemiology of COVID-19: A systematic review and
meta-analysis of clinical characteristics, risk factors, and outcomes. J Med Virol.
2021;93(3):1449-1458. https://doi.org/10.1002/jmv.26424

Kreutz R, Algharably EAE, Azizi M, et al. Hypertension, the renin-angiotensin
system, and the risk of lower respiratory tract infections and lung injury:
Implications for COVID-19. Cardiovasc Res. 2020;116(10):1688-1699. https://doi.
org/10.1093/cvr/cvaa097

Dave JA, Tamuhla T, Tiffin N, et al. Risk factors for COVID-19 hospitalisation and
death in people living with diabetes: A virtual cohort study from the Western Cape
province, South Africa. Diabetes Res Clin Pract. 2021;177:108925. https://doi.
org/10.1016/j.diabres.2021.108925

Getahun H, Smith |, Trivedi K, Paulin S, Balkhy HH. Tackling antimicrobial resistance
in the COVID-19 pandemic. Bull World Health Organ. 2020;98(7):442-442A.
https://doi.org/10.2471/BLT.20.268573

Moolla M, Reddy K, Fwemba |, et al. Bacterial infection, antibiotic use and COVID-19:
Lessons from the intensive care unit. S Afr Med J. 2021;111(6):575-581.

Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. Anticoagulant treatment is
associated with decreased mortality in severe coronavirus disease 2019
patients with coagulopathy. J Thromb Haemost. 2020;18(5):1094-1099. https://
doi.org/10.1111/jth.14817

Blumberg CC, Gray A, Mazanderani AH, et al. Clinical management of suspected or
confirmed COVID-19 disease [homepage on the Internet]. 2020 [cited 2021 Jun
10]. Available from: https://profmoosa.com/wp-content/uploads/2020/03/NICD-
clinical-management-guidelines-20-03-27.pdf

Chappell L, Horby P, Lim WS, et al. Dexamethasone in hospitalized patients with
covid-19-preliminary report. N Engl J Med. 2021;384(8):693-704.

Page 9 of 9 . Original Research

26.

27.
28.

29.
30.
31.
32.

33.

34.

Western Cape Government Department of Health. WCGH circular H111 of 2020:
The recovery study: Interim guidance on the use of Steroids in COVID-19 patients.
Cape Town: Western Cape Government Department of Health; 2020.

Alessi J, De Oliveira GB, Schaan BD, Telo GH. Dexamethasone in the era of
COVID-19: Friend or foe? An essay on the effects of dexamethasone and the
potential risks of its inadvertent use in patients with diabetes. Diabetol Metab
Syndr. 2020;12:80. https://doi.org/10.1186/s13098-020-00583-7

Calligaro GL, Lalla U, Audley G, et al. The utility of high-flow nasal oxygen for
severe COVID-19 pneumonia in a resource-constrained setting: A multi-centre
prospective observational study. EClinicalMedicine. 2020;28:100570. https://doi.
org/10.1016/j.eclinm.2020.100570

Guy T, Créac’Hcadec A, Ricordel C, et al. High-flow nasal oxygen: A safe, efficient
treatment for COVID-19 patients not in an ICU. Eur Respir J. 2020;56(5):2001154.
https://doi.org/10.1183/13993003.01154-2020

Demoule A, Vieillard Baron A, Darmon M, et al. High-flow nasal cannula in
critically Il patients with severe COVID-19. Am J Respir Crit Care Med.
2020;202(7):1039-1042. https://doi.org/10.1164/rccm.202005-2007LE

Rees EM, Nightingale ES, Jafari Y, et al. COVID-19 length of hospital stay: A
systematic review and data synthesis. BMC Med. 2020;18(1):270. https://doi.
org/10.1186/s12916-020-01726-3

Brady K, Milzman D, Walton E, Sommer D, Neustadtl A, Napoli A. Uniformed
services and the field hospital experience during coronovirus disease 2019 (SARS-
CoV-2) pandemic: Open to closure in 30 days with 1,100 patients: The Javits New
York Medical Station. Mil Med. 2021. https://doi.org/10.1093/milmed/usab003

Chaudhary MJ, Howell E, Ficke JR, et al. Caring for patients at a COVID-19 field
hospital. J Hosp Med. 2021;16(2):117-119. https://doi.org/10.12788/jhm.3551

Wise J. Covid-19: London’s Nightingale Hospital will reopen for non-covid cases.
BMJ. 2021;372:n15. https://doi.org/10.1136/bmj.n15

http://www.phcfm.org . Open Access



http://www.phcfm.org
https://doi.org/10.1002/jmv.26424
https://doi.org/10.1093/cvr/cvaa097
https://doi.org/10.1093/cvr/cvaa097
https://doi.org/10.1016/j.diabres.2021.108925
https://doi.org/10.1016/j.diabres.2021.108925
https://doi.org/10.2471/BLT.20.268573
https://doi.org/10.1111/​jth.14817
https://doi.org/10.1111/​jth.14817
https://profmoosa.com/wp-content/uploads/2020/03/NICD-clinical-management-guidelines-20-03-27.pdf
https://profmoosa.com/wp-content/uploads/2020/03/NICD-clinical-management-guidelines-20-03-27.pdf
https://doi.org/10.1186/s13098-020-00583-7
https://doi.org/10.1016/j.eclinm.2020.100570
https://doi.org/10.1016/j.eclinm.2020.100570
https://doi.org/10.1183/13993003.01154-2020
https://doi.org/10.1164/rccm.202005-2007LE
https://doi.org/10.1186/s12916-020-01726-3
https://doi.org/10.1186/s12916-020-01726-3
https://doi.org/10.1093/milmed/usab003
https://doi.org/10.12788/jhm.3551
https://doi.org/10.1136/bmj.n15

	A COVID-19 field hospital in a conference centre – The Cape Town, South Africa experience
	Introduction
	Research methods and design
	Study setting
	Study design
	Study population and sampling strategy
	Data collection and analysis
	Ethical considerations

	Results
	Patient demographics and clinical characteristics
	Patient management
	Complications
	Disposition

	Discussion
	A unique coronavirus disease in-patient facility– The Cape Town International Convention Centre intermediate care bed facilities in context
	Characteristics, management and outcomes of patients at the Cape Town International Convention Centre intermediate care bed facilities
	Disposition of patients from the intermediate care bed facilities 
	Utility of field hospitals in the coronavirus disease 2019 and future planning around field hospital capacity
	Strengths and limitations

	Conclusion
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References

	Figures
	FIGURE 1: Cape Town International Convention Centre intermediate care bed facility layout.
	FIGURE 2: Patient flow through the Cape Town International Convention Centre intermediate care bed facility.
	FIGURE 3: Cape Town International Convention Centre intermediate care bed facility patient turnover.

	Tables
	TABLE 1: Admission and discharge criteria for patient flow management at the Cape Town International Convention Centre intermediate care bed facility.
	TABLE 2: Patient demographics and clinical characteristics on admission 
(n = 1446).
	TABLE 3: Prescription data from the index admission through the intermediate care bed facilities admission.
	TABLE 4: Length of stay and disposition.


