
September 2020

© narvikk/Getty Images

Healthcare Systems and Services Practice

Winter is coming: What’s 
next in COVID-19 testing
The upcoming flu season in the Northern Hemisphere is expected  
to increase demand for COVID-19 testing. Decision makers may ask: 
Will there be enough flexible testing capacity to respond to global 
demand and avoid second lockdowns? 
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capacity and contact-tracing infrastructure 
that could be rapidly applied to a single  region. 
Examples of success in testing/contact tracing 
include slaughterhouses in Germany,2 a shop-
ping mall in the Netherlands,3 and a nightclub in 
South Korea.4 When a large number of visitors, 
employees, or people in these parti cular com-
munities contracted COVID-19,  extensive test-
ing of visitors and employees was used to iso-
late positive cases and thereby curb further 
infections.

2.  Protecting high-risk groups. Highly vulnera-
ble groups and groups of people that are highly 
exposed to the virus require additional focus 
and support. Long-term care facilities or care 
homes could consider the regular testing of 
residents and staff, including those who are 
asymptomatic. In Denmark, additional and 
 regular testing of nursing home personnel and 
residents proved highly successful in contain-
ing outbreaks of COVID-19.5

3.  Employing additional safety precautions 
for essential workers. Essential workers 
have a valuable role in society—from giving 
people access to food and healthcare to 
 ensuring the economy can run. Regular and 
asymptomatic testing would provide an extra 
safety barrier for those workers. Examples 
 include successful testing of public transport 
officials and supermarket personnel in parts 
of the United Kingdom and United States, and 
isolation of positive cases.

4.  Basing policy decisions on facts. If an out-
break causes paralysis in society or the eco-
nomy, sometimes testing large parts of the 
asymptomatic population can help to rebuild 
trust. Widespread testing also provides the data 
on which to base policy decisions. Examples 
include China’s widespread testing in Wuhan 
and Luxembourg’s population-wide sampling. 

One conclusion that arises from this comparison is 
that all testing goals require fast results and wide-
spread availability to ramp up capacity quickly. Not 

Sufficient testing capacity is widely recognized 
as critical to managing COVID-19 and minimizing 
further outbreaks, as noted by the World Health 
Organization. Testing  enables the quick identifi-
cation, management, and isolation of COVID-19 
patients. As a result, many countries have prior-
itized COVID-19 testing in the last six months and 
have increased it by orders of magnitude. 

Yet stakeholders around the globe are now prepar-
ing for an even larger challenge. With the onset of 
the winter and accompanying 2020–21 flu season, 
the demand for COVID-19 testing might increase 
threefold over the testing that has been perform ed 
in the summer months of 2020 (Exhibit 1), whether 
we see a second wave of virus infection or not. 

Countries still have time to prepare for this in-
crease in demand. However, they will have to 
 expend substantial effort and agility, with a large 
amount of flexibility, to prepare for all possible 
scenarios that might arise in the winter months.

We identify two focus areas for countries and 
their governments to prepare their test capa city 
for the winter:

1. Scaling up testing capacity

2. Organizing for success

The importance of 
sufficient test capacity
As we discussed in “Safeguarding our lives and 
our livelihoods: The imperative of our time,”1 an 
effective COVID-19 strategy  includes contain-
ing outbreaks, protecting high-risk groups, 
safeguarding vital parts of the economy, and— 
if required—providing a sense of security and 
comfort. This strategy sounds simple, but is 
surprisingly complex to implement. Luckily, 
stakeholders can learn to handle all aspects 
from practices around the world (Exhibit 2): 

1.  Containing outbreaks. It is imperative to 
 effectively and efficiently identify micro- 
outbreaks early. To do so requires a testing 

1  Smit S, Hirt M, Buehler K, Lund S, Greenberg E, and Govindarajan A, “Safeguarding our lives and our livelihoods: The imperative of our time,” 
March 23, 2020, McKinsey.com.

2  Lindhout S, “More than a thousand corona infections in the North Rhine-Westphalia slaughterhouse,” de Volkskrant, June 20, 2020, volkskrant.nl.
3  NOS News, “Bijenkorf Amsterdam closed; corona test advised for visitors with complaints,” NOS, August 18, 2020, nos.nl.
4  Gunia A, “What South Korea’s nightclub coronavirus outbreak can teach other countries as they reopen,” Time, May 12, 2020, time.com.
5  “Test and infection detection,” Politi, 2020, politi.dk.
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in the winter than in the spring (Exhibit 1).7 Since 
COVID-19 and the flu present with similar symp-
toms, more suspected “symptomatic cases” will 
require a COVID-19 test. With increased con-
cern about a second wave, we also see many 
people in Europe who wanted to get tested with 
lighter symptoms. Moreover, as people grow 
concerned about their flu-like symptoms, a 
non-positive test on COVID-19 might still re-
quire further polymerase chain  reaction (PCR) 
testing— either to reaffirm that it is not COVID- 
19 or to identify what virus is present.

A key challenge in predicting the demand for 
testing lies in the fact that the peak of the annu-
al influenza outbreak differs from year to year. 
This year, the public health restrictions coun-
tries apply to contain COVID-19 also may cause 
a significantly decreased spread of the flu. For 
example, Australia saw a six-fold decrease in flu 
from January until June, their winter months, 
when the tightest lockdown measures were in 
place, admittedly from a high base year.8 

surprisingly, these two requirements are possible 
only if testing capacity exceeds  demand. Given 
that we expect to see a sharp  increase in de-
mand6 in winter, it is essential countries come up 
with a way to scale up capa city quickly and avoid 
having to restrict testing.

The next challenge: Winter is coming
In winter, demand for tests in the Northern 
Hemisphere is expected to increase drastically. 
Counterintuitively, COVID-19 incidence itself is 
not expected to be the main driver of the need 
for increased COVID testing. Rather, the most 
significant factor is the recurring increase of 
other respiratory diseases and influenza-like 
symptoms in the colder winter months. These 
illnesses historically have had much larger 
 penetration in the population, even when 
 compared with COVID-19 at its peak.

The peak incidence of flu-like symptoms in a 
population is, on average, three times higher 

The height, curve, and peak of in�uenza rates can vary each year.
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Annual detections by in�uenza subtype¹ 2014–19 in the Northern Hemisphere²

¹ In�uenza A not subtyped, In�uenza A(H1), In�uenza A(H1N1)pdm09, In�uenza A(H3), In�uenza B (lineage not determined), In�uenza B (Victoria), 
 In�uenza B (Yamagata).
² Regions that are included in analysis: Central America & Caribbean, Central Asia, Eastern Asia, North America, Northern Europe, South West Europe, 
 Southern Asia, and Western Asia.
Source: WHO, “Comparison of number of in�uenza detections by subtype,” 2020, app.powerbi.com
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6  See Exhibit 1.
7  This peak incidence is if countries test all symptomatic people at a given moment in time.
8  Scott S and Edmonds C, “Flu deaths drop in Australia as coronavirus restrictions save hundreds of lives,” ABC News, July 22, 2020, abc.net.au.
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itizing other diagnostics—which are quick fixes, 
rather than sustainable solutions. As we dis-
cussed “Understanding and managing the 
 hidden health crisis of COVID-19 in Europe,”10 
health systems across Europe canceled or post-
poned tens of thousands of elective procedures 
and outpatient appointments in spring 2020.

Countries are challenged to create exponential 
growth in testing capacity, while simultaneously 
refraining from putting unsustainable pressure 
on the regular diagnostics. We describe four 
 opportunities below to meet this challenge: 
 improvements in productivity, the use of sample 
pooling, the use of multiplexing, and the adoption 
of creative testing methods.

1.  Productivity improvements. Various manu-
facturing industries operate at significantly 
higher Overall Equipment Effectiveness 
(OEE) than medical labs. By distilling best 

In the peak flu year of 2017–18, flu-like symp-
toms were more than five times higher in the 
 winter than in the spring.9 Simply put: in the 
 upcoming flu season, it is not known when the 
peak will hit or how high it could go. Some North-
ern Hemisphere countries could be hit while 
they are still fighting to contain the first wave of 
COVID- 19. Decision makers may want to consid-
er a strategy to prepare for a wide variety of pos-
sible peaks that takes these factors into account. 

1. Scaling-up testing capacity
Over the past several months, laboratories and 
other players in the diagnostic chain have shown 
dedication and resilience to scale up their capa-
city. The increase in capacity, however, was 
mostly linear, including adding more machines, 
materials, or people. This scale up was frequently 
accomplished by working late hours or deprior-

Testing strategy for COVID-19 can be optimized.
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Goal

1. Containing 
 outbreaks

Ability to quickly and 
thoroughly test 
(asymptomatically) 
within organizations 
and regions

Large-scale contact tracing 
after con�rmed COVID-19 
case cluster, such as after 
South Korea’s nightclub 
outbreak

China
Netherlands
Germany
South Korea

2. Protecting 
 high-risk 
 groups

Asymptomatic, regular 
testing of high-risk groups 
and medical professions 

Test nursing home personnel 
and residents regularly; test all 
patients before surgery, pregnant 
women, travelers belonging to 
high-risk groups, etc.

Austria

3. Safeguarding 
 vital parts of 
 the economy

Asymptomatic testing 
of (crucial) occupations

Point-of-care or regular testing 
within crucial occupations (such 
as food, emergency services) 
and vital processes, such as 
public transport

United Kingdom
United States

4. Providing sense 
 of security and 
 comfort

Asymptomatic testing 
of whole population

Systematically test (large parts 
of) the population, as was done 
in Wuhan and Luxembourg

China
Luxembourg

Testing 
policy Examples

International 
examples

EXHIBIT 2

9  See Exhibit 1.
10  Colclough G, Dash P, and Van der Veken L, “Understanding and managing the hidden health crisis of COVID-19 in Europe,” June 2, 2020, 

McKinsey.com.
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2.  Sample pooling. Sample pooling is the 
practice of combining samples from multi-
ple patients in one tube and treating it as a 
single sample during the testing process 
(Exhibit 3). If the test turns out negative 
(no COVID-19), all patients are diagnosed 
negative. If the test is positive, all samples 
need to be retested individually (leading to 
additional use of supplies and machine 
 capacity). The efficiency gain is therefore 
dependent on the positive test rate of the 
patients and the pooling batch size.

  As an example, Germany currently has a 
positive test rate of less than 2 percent.11 
Using a pooling batch size of 7 or 8 would 
lead to almost four times the effectiveness 
of current capacity, with a small sacrifice in 
sensitivity (which experts note is not clini-
cally significant). 

  Pooling is considered to be one of the 
safest ways to increase testing capacity 
rapidly. To implement pooling success-
fully, stakeholders could consider focus-

practices from other industries, medical labs 
could improve productivity substantially and 
decrease workload for their people. Potential 
improvement areas include optimizing 
 machine-run schedules with working hours, 
more careful planning to fully load sample 
plates (to avoid waste of materials), better 
 ergonomics, and increasing machine utiliza-
tion through further automation, in particular 
of pre-analytical work.

  Experience shows that even if productivity 
improvements are well known, realizing them 
requires capabilities that are uncommon in 
many labs. On top of that, medical labs 
 currently involved in COVID-19 testing often 
have challenges finding the right profession-
als. Labs could consider changing culture and 
behaviors in their organizations while ensuring 
the additional COVID-19 demand does not 
interfere with (or is not hampered by) regular 
processes. These labs also are working on 
maintaining the highest quality, while under 
extreme pressure caused by the crisis.

11  Roser M et al., “Coronavirus (COVID-19) Testing,” Our World in Data, 2020, ourworldindata.org.

In pool testing, samples from individuals are tested together, 
requiring careful processing.
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Source: Analytical model

Key takeaways

In pool testing: The maximum capacity 
increase depends on the pooling batch 
size (how many samples are pooled 
together) and positive testing rate 
(higher positive testing rate leads to 
more need to test again)

Pooling requires careful pre-processing 
and post-processing steps (standardi-
zation of barcodes, tubes) to be able to 
translate test results reliably back into 
individual test results.

In practice: Lack of experience of labs, 
sensitivity loss due to sample dilution, 
or sample mix-up risk could limit clinical 
application
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kind of testing would require easily available, 
fast, and extremely inexpensive tests. 

It is worth noting, however, that in a clinical 
 setting the overall sensitivity and accuracy of 
PCR would still be preferred. This preference 
means that additional communication and 
stratified testing methods should be used for 
different populations, although doing so intro-
duces complexity.

Such testing methods are rapidly being 
 developed. These methods include the use 
of saliva instead of a respiratory swab, 
 isothermal amplification instead of PCR (for 
 example, in the loop-mediated isothermal 
amplification [LAMP] protocol), and antigen 
instead of genetic tests. There also is the 
hope for a paper strip-based test, as well as 
methods based on Raman-spectroscopy, 
breath, and more.12,13 

Governments may choose to take an active 
role in introducing these technologies to the 
market. Potential support models include 
 a ccess to testing samples, accelerated certi-
fication trajectories, upfront investments, and 
even operational coordination across academ-
ia, labs, developers, and industrial suppliers 
and, potentially, in investment across borders. 
Some testing technologies have been proven 
in the lab, but will require an extraordinary 
 investment to make them available at industrial 
scale in the course of months rather than 
years. These tests could make a major differ-
ence in limiting the virus spread this winter 
when vaccines will not be widely available. 
New tests could fill that period of time.

2. Organizing for success
To successfully organize increased capacity, 
strong governance is key. Currently, in many 
countries, the roles and responsibilities along 
the diagnostic chain are highly fragmented, 
which means central coordination is truly 
 cumbersome in times of (peak) crisis. We see 
the following ways to organize for success:

ing on a limited set of larger labs that are 
used to processing high volumes with 
 automated capabilities and, ideally, with 
pooling experience.

3.  Multiplexing. Multiplex testing allows one 
patient sample to be tested for multiple 
indications at the same time (for example, 
a combination influenza flu A and B virus, 
respiratory syncytial virus, COVID-19). 
 Especially with the upcoming flu season, 
multiplexing could be important: it can 
take away the confusion of a COVID-19 or 
influenza diagnosis with one test and thus 
allow labs to process more tests in a given 
period. However, it does require machine 
capacity and specific assay.

4.  Innovative testing methods. New tests 
could truly transform the diagnostic land-
scape. A variety of options exists that could 
be dramatically easier, faster, and cheaper 
to administer. The highly sensitive PCR test 
is seen worldwide as the gold standard. 
However, it is also relatively expensive and 
virtually all versions require a lab. 

  Other tests with different characteristics 
are under development. A much cheaper 
test (perhaps slightly less sensitive but still 
preferably with very few false negatives) 
would provide widespread screening and 
catch asymptomatic or pre-symptomatic 
patients. A non-lab-driven test could make 
tests accessible in many more locations. In 
a clinical setting, the overall sensitivity and 
accuracy of PCR would still be preferred. 
This means that additional communication 
and stratified testing methods should be 
used for different populations—which 
would introduce complexity.

Opening economies could depend not only on 
the availability of testing, but also on quick re-
sults indicating whether a person is contagious 
or not. Public health testing and lower sensi-
tivity could get equally good results if applied 
in very high frequency, as in daily testing. This 

12  Vogels C et al., “SalivaDirect: Simple and sensitive molecular diagnostic test for SARS-CoV-2 surveillance,” medRxiv preprint, August 4, 
2020, medrxiv.org.

13  Lalli M et al., “Rapid and extraction-free detection of SARS-CoV-2 from saliva with colorimetric LAMP,” medRxiv preprint, May 11, 2020, 
medrxiv.org.
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Dedicated operational control. Build a nerve 
center14 to centrally coordinate the end-to-
end testing process (Exhibit 5). 

Clear roles and responsibilities. Make sure that 
roles and responsibilities are clear along the 

End-to-end transparency. Create a holistic 
overview of key performance indicators (Exhibit 
4) that show the relationships in the diagnostic 
chain from the moment a person is infected until 
the last possible moment an infection can occur. 

KPI dashboards can track readiness and help prepare in end-to-end processing.

KPI dashboard

KPI, key performance indicator.

<24 hours
From call to appointment

>90%
Willingness to test

<24 hours
From appointment to result

<5%
No shows

<12 hours
From result to contacts traced

<2%
Positive test ratio

<36 hours
From result to contacts informed

120
Number of tests performed 

per 100,000 people

[ILLUSTRATIVE]

EXHIBIT 4

Testing is part of a broader end-to-end process that needs to be monitored 
to reduce the spread of COVID-19.
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Example indicators to monitor [NOT EXHAUSTIVE]

¹ Different triggers: eg, showing related symptoms, having been in contact with a confirmed case, belonging to a population group that will be tested preventively.
² Vulnerability of the testing system: includes indicators such as trust in government, target groups not showing up for tests, and the reasons behind this 
 behavior (eg, money, trust).

Trigger for 
testing¹

Speed Availability of 
call center

Availability at 
testing location

(Availability of 
tested person)

Frequency of 
transportation 
to labs

Lab execution 
speed

Time from result 
to communica-
tion (eg, direct 
vs indirect com-
munication)

Time to reach 
out to contacts 
after case 
con�rmation

Familiarity with 
the possibility 
of testing

Willingness 
to test²

Number of 
appointments

Number of 
no shows

Available lab 
capacity

Number of 
results that get 
communicated

Positive testing 
ratio

Number of 
contacts 
reached

Quarantine 
monitoring

Triage performed 
by call center 
agents

Amount of virus 
collected

Sensitivity 
and speci�-
city of test

Clarity of instruc-
tions once con-
�rmed positive

Clarity of exact 
contact list

Reach 
(for di�erent 
target groups)

Quality

Make 
appointment

Collect 
sample

Transport 
and analyze 
sample

Communicate 
result

Trace and 
reach out 
to contacts

EXHIBIT 5

14  Latkovic T, Pollack L, and VanLare J, “Winning the (local) COVID-19 war,” April 6, 2020, McKinsey.com.

6Winter is coming: What’s next in COVID-19 testing



ing methods take time to develop and validate. 
It is challenging to speed up this process at will 
or fully at risk. Therefore, early decision making 
and technological investments by govern-
ments or government consortia are crucial to 
create the opportunity for the long-term im-
pact that can stem from these innovations.

The first wave of COVID-19 has taught us that 
 responding to the crisis early and decisively 
 acting is essential. Winter is coming, and it is 
 increasingly clear that testing can help us 
 unlock our lives and our economies faster and 
more confidently. Therefore, we expect that 
investments in innovations—to ensure both 
an intelligent testing strategy and a strong 
governance system—are vital.

The lessons we have learned from the past 
months can help guide us—and support our 
abil ity to mitigate, or even prevent, a second 
wave. 

 diagnostic chain—and that the variety of 
 parties can be held accountable. This account-
ability is needed to decrease the risk of respon-
sibilities falling between the cracks when 
 pressure is put on the system.

Aligned financial incentives. Create a stra-
tegy for financial compensation of  COVID-19 
testing. Although compensation depends on 
the country’s specific regula tory and financing 
systems, some common considerations exist. 
Typically, labs are compensated on a per-test 
basis. However, in the run up to the winter, labs 
are asked to ramp up their capacity in antici-
pation of an uncertain demand. Therefore, 
compensation schemes with fair risk-sharing 
should be created. For example, one could 
compensate a lab for having capacity ready, 
in the same way firefighters are compensated— 
not by the number of fires they extinguish, but 
by their ready capacity to do so.

Early investments in innovation. Stakehold-
ers may want to evaluate how innovative test-
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Disclaimer: These materials are being provided on an accelerated basis in response to the COVID-19 crisis. These materials 
reflect general insight based on currently available information, which has not been independently verified and is inherently 
uncertain. Future results may differ materially from any statements of expectation, forecasts or projections. These materials 
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