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Background and objectives
In mid-May 2020, a working group was tasked by the chair of the Ministerial Advisory Committee
(MAC) on COVID-19 to make recommendations with regards to the optimal daily target of SARS-CoV2 polymerase chain reaction (PCR) tests to be conducted by the country’s labs in the coming months.
This was based on a situation where current demand for SARS-CoV-2 PCR tests, often resulting from
community testing and contact tracing activities, by far outstrip the combined testing capacity of the
National Health Laboratory Service (NHLS) and private laboratories. This massive increase in testing
demand and specimen collection has caused a substantial testing backlog, resulting an increase in
turn-around times (TAT) of several days. Such long TATs make both clinical decision-making
(especially in hospitals), and decisions regarding isolation and quarantine (critically for affected
healthcare workers) difficult. Long turnaround times render testing irrelevant if the results cannot be
actioned in a reasonable time period (24-48 hours, but ideally <24 hours). Additionally, there is
evidence to suggest that after about 4 days any viral RNA that might have been contained in the
sample would have started degrading, leading to a false negative result and rendering the test
redundant. (The risk of RNA degradation is compounded by pre-analytical constraints such as the
lack of refrigerator space at the labs as well as the lack of viral transport medium for the transport of
the swabs.) The testing capacity in South Africa is constrained most considerably by the high global
demand for, and therefore shortage of, test kits, extraction kits and test reagents - a shortage that
will likely not ease up over the mid-term.
In accepting the task, the working group decided to first review current testing guidance with the
aim of re-prioritising target populations for SARS-CoV-2 testing. We sought to identify high and
medium priority testing populations whose tests would be allowed to “skip” the current queue of
tests that is traditionally ordered by date of intake, and reduce TAT to ensure tests remain clinically
relevant. Based on the new list of priority testing populations, we then calculated daily testing
targets with and without taking current laboratory capacity into account. The resulting priority list
would serve two purposes:
a) It would serve as guidance to clinicians considering lab tests, which testing populations to
prioritise and when to expect a result. For clients in the lower priority groups this will mean that
instead of a test, clients will receive advice on self-isolation, access to isolation facilities, and
quarantine for their contacts - instead of a lab test would not change management decisions.
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b) It would allow the NHLS (and private labs) to prioritise tests at sample intake according to the
daily availability of reagents, test kits and/or extraction kits.

Methods
The working group focused on two activities: a) a prioritisation exercise, and b) an allocative
optimisation exercise based on calculating the expected volume of daily tests for each target
population and comparing it to the current testing capacity threshold.

Prioritising testing populations
For the prioritisation exercise we first identified relevant testing populations and collated data on
relevant aspects of each, including direct clinical benefits and the role of the testing population in
preserving healthcare capacity, isolation and contact tracing, and outbreak prevention. We then
prioritized them using a quick panel process within the working group. Additional aspects considered
but not included in the prioritisation exercise was whether a testing population would lend itself to
being tested using sample pooling1 (POOL) or point of care testing (POC). Sample pooling is only
possible in settings with low COVID-19 prevalence. Point of care testing reduces test turnover time
significantly, but will not be employed fully at the point of care, e.g., at the bedside.
The resulting list of testing priorities was then presented to the full MAC and, on advice of the MAC,
to its Clinicians sub-group, and was further refined within the working group based on comments
received in these fora.

Calculating expected volumes of daily tests
In a second step, we calculated the total required test volumes per target population based on
National Covid-19 Epi Model and other data, as well as a number of assumptions regarding the
detection rate in each population. Table 1 summarises these assumptions and data sources.

1

Sample pooling is a method to reduce the total number of PCR tests needed to be done to identify samples
containing virus. It involves the pooling of aliquots of different patients’ specimens in one batch before PCR
testing. If a pool has detected viral RNA, each specimen would then be individually tested. If reagents are
extremely scarce, further sub-pooling can be done. The size of the pool would depend on the expected
underlying prevalence.
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Table 1: Assumptions and data sources in calculating testing volumes per testing population
Target population

Detection rate and other
assumptions

Data
source

High priority
General ward cases with
symptoms

5 tested per positive found (5:1
National Covid-19 Epi
detection rate) when <1000
Model
hospital admissions in a province in
a month; 2:1 when >1000

High risk hospital admissions (not
COVID related)

Symptomatic hospital healthcare
workers

Admissions data from
Groote Schuur Hospital
extrapolated nationally
based on % of ICU
admissions
Approximately 10% of all infections based on US data
are among healthcare workers

All high-risk hospital HCWs
Medium priority
Isolation facilities on entry

14,000 beds, 2 weeks per stay

DPWI

Care-home residents and staff
testing (all staff)

2% of >65 in care; 63% of care home South Africa AARP report2
residents are >65; 4:1 staff ratio

Essential workers

5:1; 7,000,000 essential workers
(updated for stage 3)

DTI

Lastly, we compared the testing volumes aggregated across testing populations in the order of our
priority list with the available combined laboratory capacity of the NHLS and private labs. Based on
recent reports, as of 23 Mary 2020 the combined daily SARS-CoV-2 testing capacity is 21,300 tests
per day - 10,400 per day in the private sector, and 10,900 tests per day in the public sector (source:
https://www.nhls.ac.za/covid-19-update-80/). For the upper limit, we assumed that the NHLS has a
PCR equipment capacity for up to 50,000 tests/day if HIV viral loads are partially paused (40,000 if
not), though this is limited by the global demand on reagents, as mentioned.

Suggestions for prioritized testing populations
We identified three priority levels, high, medium and low. The rationale behind the ‘high priority”
level was to maximise clinical benefit and preserve healthcare capacity; the rationale behind the
medium level, to reduce the risk of localised outbreaks and preserve essential services. The low
priority level testing would likely only be done if testing capacity was not yet exhausted, so we
allocated testing populations there where testing would not make a difference in management,
given that people with mild COVID-19 symptoms should isolate regardless of test results; similarly,
contacts of known or suspected cases should quarantine at home regardless of COVID-19 status (and
2

AARP. The Aging Readiness & Competitiveness Report: South Africa. 2018.
https://arc.aarpinternational.org/File%20Library/Full%20Reports/ARC-Report---South-Africa.pdf
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if they would need to do so in isolation facilities, testing on entrance would be provided in order to
facilitate the accommodation in separate wards and the provision of medical care).
Table 2: List of prioritized testing populations. POC denotes that these testing populations should be
prioritized for point of care testing; POOL denotes that pooled testing could be considered for these
populations; given likely low prevalence

High priority
Rationale: Maximise clinical benefit and preserve healthcare capacity
1. Testing of inpatients - general wards and ICU POC
2. Hospital pre-admission testing for subset of clinically relevant conditions that pose a risk to
patients (e.g. cancer patients) or staff (e.g. ENT surgery; bronchoscopy etc)
POC
3. Symptomatic hospital staff
POC
4. Testing of hospital staff working with high-risk patients (e.g. immunosupressed patients such
as oncology, transplantation patients)
5. Testing of hospital staff regardless of symptoms

Medium priority
Rationale: reduce the risk of localised outbreaks and preserve essential services
6.
7.
8.
9.
10.

Care home staff & residents
Isolation facilities at entry3
POC
Symptomatic essential service personnel
Symptomatic high-risk occupation personnel (lab staff, miners, prison wardens, etc.)
Testing of exposed in outbreaks

Low priority
Rationale: If testing capacity is exhausted, people should isolate if symptomatic regardless of test
results; plus quarantine of direct contacts regardless of COVID status
11.
12.
13.
14.

Primary care testing
POOL (in low prevalence areas)
Contact tracing (contacts of known positives)
POOL
Repatriation testing
Community active case finding POOL

Estimated testing volumes
We present two sets of outputs based on the two main scenarios of the National Covid-19 Epi
Model, the pessimistic and the optimistic effectiveness scenario. These scenarios differ in their
assumptions regarding the impact of the COVID-19-related restrictions (level 5 and level 4) on Covid19 transmission (Table 3). These assumptions drive the number of cases projected by the model,
which in turn drive the number of tests done for the symptomatic testing populations (i.e. all testing
populations with the exception of isolation entry testing and testing of care home residents and
staff).

3

This refers to isolation facilities for assisted isolation for in-country cases and contacts, not for repatriation
purposes of travellers arriving from overseas.
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Table 3: Definition of optimistic and pessimistic effectiveness scenario in National Covid-19 Epi
Model
Scenarios

Optimistic
Effectiveness

Pessimistic
Effectiveness

Description
Lockdown reduces transmission until 30 April (0.4*R0; 60% reduction in
transmission relative to baseline)
Level four restrictions reduce transmission from 1 May to 31 May (0.65*R0;
35% reduction in transmission relative to baseline)
Social distancing (school closures, limited public gathering) reduces
transmissibility - implemented after 31 May (0.8*R0; 20% reduction in
transmission relative to baseline)
Lockdown reduces transmission until 30 April (0.6*R0; 40% reduction in
transmission relative to baseline)
Level four restrictions reduce transmission from 1 May to 31 May (0.75*R0;
25% reduction in transmission relative to baseline)
Social distancing (school closures, limited public gathering) reduces
transmission - implemented after 31 May (0.9*R0; 10% reduction in
transmission relative to baseline)

As a result, the number of both cases and required tests at peak is higher in the pessimistic than the
optimistic scenario, and the peak (or surge) of cases in the pessimistic scenario is assumed to be
earlier, ie, in July, whereas cases peak in August in the optimistic scenario. Under the pessimistic
scenario, daily tests required for the high priority testing populations tally to between 931 and
17,475 tests per day, with between 4,445 and 151,001 daily tests required for both the high and
medium testing populations (Table 4). The largest test volumes per testing population are required
for symptomatic essential workers (a population of at least 7 million people, under level 3
restrictions), followed by general ward patients with symptoms and care-home residents and staff.
Table 4: Number of tests required: Pessimistic epi scenario
High priority
General ward patients with
symptoms4
High risk hospital admissions
Symptomatic HCW
All high-risk HCWs
Total tests for High priority
Medium priority
Isolation facilities on entry
Care-home residents and staff testing
Essential workers
Total tests for High and Medium
priority

4

June

July

Aug

Sep

Oct

Nov

Dec

5,898
200
1,725
1,014
8,837

14,396
200
2,040
840
17,475

6,693
200
1,128
747
8,767

1,115
200
176
732
2,223

184
200
19
730
1,133

13
200
1
730
944

1
200
0
730
931

933
2,570
43,984

933
2,570
130,032

933
2,570
71,909

933
2,570
11,241

933
2,570
1,204

933
2,570
82

933
2,570
11

56,325

151,011

84,180

16,968

5,841

4,530

4,445

Note that for the calculation of test volumes, all hospital patients were assumed to be tested at general
wards, even if they subsequently needed ICU care.
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This means that under the current testing capacity, in the Surge months (June, July and August), only
the high priority testing populations plus care homes, isolation facilities and some essential workers
can be accommodated, while in the other months (September and onwards), all high and medium
priority testing populations can be served (Figure 1). Under the extended testing capacity of 50,000
tests, additional essential workers could be tested in June.
Figure 1: Comparison of daily testing volumes by population to daily threshold (Pessimistic epi
scenario)

Under the optimistic scenario, daily test volumes are lower than in the pessimistic scenario
throughout. Volumes required for the high priority testing populations tally to between 962 and
14,037 tests per day, with between 4,635 and 123,866 daily tests required for both the high and
medium testing populations (Table 5). As before, the largest test volumes per testing population are
required for symptomatic essential workers, followed by general ward patients with symptoms and
care-home residents and staff.
Table 5: Number of tests required: Optimistic epi scenario
High priority
General ward patients with
symptoms5
High risk hospital admissions
Symptomatic HCW
All high-risk HCWs
Total tests for High priority
Medium priority
Isolation facilities on entry
Care-home residents and staff
testing6
Essential workers
Total tests for High and
Medium priority
5

June

July

Aug

Sep

Oct

Nov

Dec

1,236
200
340
1,152
2,927

7,947
200
1002
1,032
10,181

11,324
200
1668
845
14,037

5,007
200
859
755
6,821

1,067
200
192
735
2,193

264
200
28
731
1,224

29
200
3
731
962

933

933

933

933

933

933

933

2,570
8,660

2,570
63,904

2,570
106,325

2,570
54,787

2,570
12,217

2,570
1,796

2,570
170

15,090

77,588

123,866

65,111

17,913

6,523

4,635

Note that for the calculation of test volumes, all hospital patients were assumed to be tested at general
wards, even if they subsequently needed ICU care.
6
This includes all staff.
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In the optimistic scenario, under both the current and the extended testing capacity, only the high
priority testing populations plus care homes, isolation facilities and some essential workers can be
accommodated in the surge months (July and August), while in the other months (June, and
September and onwards), all high and medium priority testing populations can be served (Figure 2).
Figure 2: Comparison of daily testing volumes by population to daily threshold (Optimistic epi
scenario)

Recommendations
Our recommendations are as follows:
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Under the current testing constraint, the daily testing target should be at least 30,000 SARSCoV-2 PCR tests per day in July and August and at least 20,000 tests for June and from
September on. These targets might have to be updated as new epidemiological projections
become available.
The NHLS should engage with manufacturers globally and regionally to increase the testing
capacity to at least 50,000 SARS-CoV-2 PCR tests per day in anticipation of a possible surge
of cases in the next months.
The priority list (see Figure 3) should be communicated to staff at all COVID-19 testing
centres, public and private hospitals, GPs, primary and community healthcare clinics, and
NHLS and private labs.
The NHLS and private labs should implement a triage system using coloured stickers or
similar that, when used by the ordering healthcare worker, communicates the order of
priority and type of testing population for every sample sent for a SARS-CoV-2 PCR test.
In the event of a backlog, samples should be further prioritised based on the date of
collection focussing on those from the previous 4 days.
All community screening and testing activities (including contact tracing and active case
finding) and testing at primary care should be de-prioritised until substantial additional
testing capacity (i.e. capacity beyond 120,000 tests per day) becomes available.
The testing strategies of the NHLS and private labs should be aligned to this advisory.
Workplace and school testing strategies should be aligned to this policy. There is currently
no capacity for the regular testing of employees or learners on entry or re-entry into the
workplace or into schools.

Figure 3: Final list of testing priorities and suggested sticker colours (in accordance to NHLS testing
strategy)

Outstanding work
There are a number of areas for further work that were not fully considered by this report but that
might be included in future work if additional evidence becomes available.
1. The analysis in this report did not attempt to separately estimate and optimise capacity in
the public and private sectors. Additional work on this might follow and will be
communicated once available.
2. We have marked several potential target populations for testing at point of care (though
probably not at the bedside) as well as pooled testing. Neither of these are available or
recommended as yet; future recommendations for the roll-out of this testing modality will
depend on the availability of validated methodology for either.
3. Similarly, recommendations will be updated once validated serology tests are available in
the country.
4. Lastly, although outside our immediate mandate, we observe with concern that currently,
the movement of reagents and test kits into areas of highest need is hampered by planning
and procurement that observes provincial boundaries. If reagents, kits and other supplies
can be moved more flexibly between provinces, this will allow for more targeted increases in
capacity and expand limited capacity further than assumed here.
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