International testing policies for COVID-19 - An overview and an
economic-statistical perspective!

(this text has been prepared by the Cerge-Ei policy think-tank with the aim to advise Czech bealth anthorities)

The way in which medical testing decisions are made plays a central role in the wotld's fight against the
COVID-19 epidemic. Good testing policies need to adapt to the epidemic's progress, to the technology by
which we can trace it, and to our understanding of the disease itself. Developing and adjusting such an
algorithm requires input from epidemiologists, biochemists and others. As economists, we believe we may
have relevant knowledge, since allocating COVID-19 tests is a classical problem of allocating scarce
resource. Acknowledging our lack of epidemiology, biochemistry or medicine, we have prepared the
following annotated overview of testing guidelines and practices around the world as an invitation to
interdisciplinary debate.

The usage of tests varies with a country’s infection rate and the availability of tests:

e Countries with a severe lack of PCR tests mainly test patients in a critical condition to benefit the
patient, and largely refrain from epidemiological considerations in making testing decisions.

e  Multiple countries without a well-developed system for contact tracing mainly test those with a high a
priori probability of being infected, especially symptomatic patients.

e Countries with a high number of tests available and a well-developed system for tracing contacts also
test asymptomatic individuals according to their carrier potentialz, and they aim at collecting
representative data.

e Countries with a lack of PCR tests often use pre-tests for influenza and bacterial infections before
applying a PCR test.

In the following, we identify and discuss basic dilemmas in developing testing policies. For each practice
we consider, we present advantages and disadvantages and give some brief examples of international
practices and recommendations. We are not in a position to make recommendations. Feedback from other
relevant disciplines is highly welcome.

1. Should asymptomatic contacts of infected people receive PCR testing if their carrier potential is high?

e Advantages:
o The importance and prospects of testing asymptomatic suspected cases increase with the
quality of contact tracing, which is getting better in the Czech Republic. The contacts of
everyone with a positive PCR test are investigated; their close contacts are quarantined. The

1 This document has been prepated by: Jakub Steiner (CERGE-EI and University of Zurich), Jan Kulveit (University of
Oxford), Ludmila Matyskova (University of Bonn), Ole Jann, Pavel Kocourek and Vladimir Novék (all CERGE-EI).
Contact: jakub.steiner@cerge-ei.cz

2 By "cartier potential" we mean a person's potential to spread the disease if they are themselves infected. The cartier
potential is high for a nurse, prisoner or shop assistant but low for a lumberjack.



epidemiological benefit of contact tracing increases if it is begun immediately at the onset of
a person's illness.

o The carrier potential of healthcare professionals, salespeople, food industry workers etc is high
compared to the general population. Targeting PCR tests according to carrier potential
increases the yield and thus the effectiveness of contact tracing.

o Testing asymptomatic people reduces some selection bias in the test population and may thus
provide a better statistical picture of the epidemic.

Disadvantages:

o Lower a priori probability of detecting an infection compared to testing only symptomatic
people with contacts to confirmed infections.

o Possibly higher expected damage through testing, as there is a risk of infection during or in
connection with getting tested. (Symptomatic are already more likely to be infected.)

o Symptoms are at present not critical for quarantine decisions, which are made based on contact
history.

o The time window between becoming infectious and testing positive in a PCR can be large.
This means there can be a higher probability of false negative tests in asymptomatic people.

International practice (collected by L. Matyskovd): The practice is not widespread yet, as tests remain scarce.
Symptoms are a prerequisite for testing, among others, in the US [1, 8, 16], Canada [3], Norway [19], Germany [20),
Denmark [21], Sweden [22] and Australia [28]. Countries with more across-the-board testing are, for exanmple, South
Korea [18] and Singapore [29)], i.e. those with higher testing capacity. The ECDC recommends that tests be performed
primarily on symptomatic patients [23]. The WHO guidelines consider carrier potential in the following sense: they
recommend to prioritize testing symptomatic individuals from vulnerable groups, health professionals and and the first
Symptomatic person from enclosed premises [30]. Taiwan tests asymptomatic people who have been in contact an infection
cluster [unverified]. See article in The Lancet for estimates of the impacts of tracing [36].

2. Use pre-tests for other diseases to determine whether a symptomatic person should receive a PCR test?

Advantages: In symptomatic populations, using pre-tests for influenza and bacterial diseases before
administering a PCR test may increase the rate of detecting COVID-19 infections by a double-digit
percentage for a fixed number of PCR tests. This practice is especially effective when other diagnoses
are more frequent than COVID-193 and if there is a severe lack of PCR tests.

Disadvantages:

o The effectiveness of this practice decreases with the relative frequency of COVID-19
compared to other diseases, either through a higher number of COVID-19 infections or the
end of the flu season.

o Not useful for asymptomatic people.

o Increases elapsed time before a positive COVID-19 diagnosis.

o The effectiveness of the practice is hard to evaluate since patients may have several
infections (including COVID-19) at the same time.

3 Pre-tests for other diseases can help detect COVID-19 in the population of symptomatic patients. Even if COVID-19
and other diseases are a priori statistically independent phenomena, there would still be a negative correlation between
COVID-19 and other diseases in the symptomatic population.



e International practice (collected by 1. Novik): Using influenza tests as pre-tests is common practice in many
countries (USA [1, 7], Canada [3], China [4]). The WHO recommends that testing for other respiratory illnesses
should not delay testing for COVID-19 [13].

3. Use rapid antibody tests as pre-test to determine whether a person is suitable for a PCR test?

e Advantages:

o

o

In principle, using an inaccurate but easily available rapid test for COVID-19 antibodies
before deciding whether to administer a more precise PCR test may increase the rate of
detecting COVID-19 infections by a double-digit percentage for a fixed number of PCR
tests.

The use of rapid tests could help manage the flow of people with mild cold symptoms
secking PCR tests (e.g. by exaggerating their symptoms or their contact history).

e Disadvantages: Antibody tests only become reliable at a later stage of the disease than PCR tests. A
rapid pre-test for antibodies would hence make it less likely that early-stage infections are detected by
PCR tests.

e International practice (collected by L. Matyskovd): Recommended by the National Institute of Public
Health (CZ) [2]. We have not found recommendations of this practice in other countries. According
to the WHO, rapid tests can help with real-time and retrospective assessment of the spread of the
disease in the general population [13].

4. Broaden the use of body temperature measurements in public places?

® Advantages:

@)
@)
O
@)

o

Identifying people with elevated body temperatures can improve the allocation of PCR tests.
Available on a large scale.

Can help rapidly isolate people with mild symptoms but large carrier potential.

Isolating people with fever due to other diseases prevents the spread of these other diseases
and thus lowers the overall strain on health catre resoutces

Very simple to implement.

® Disadvantages:

o

O O O O O

Does not help detect asymptotic carriers.

Usefulness decreases with the quality of contact tracing and the availability of PCR tests.
Quarantining people with elevated temperature but no COVID-19 has costs.

Imposes restrictions on freedom of movement.

Staff-intensive (but needs no qualified medical staff).

Correlation between body temperature and COVID-19 is small and measurement errors are
large.

Body temperature can be suppressed by over-the-counter medications. Quarantining people
with elevated body temperature motivates them to suppress their body temperature. (In
China, temperature measurement was supplemented by a ban on the sale of antipyretics.)

® International practice (collected by P. Kocourek): Temperature measurement is widespread in
Singapore, Hong Kong, China (in public buildings, shopping centers, restaurants etc) and other Asian
countries |25, 26, 17]. The WHO and the ECDC comment on this practice in the context of
international flights [27].



5. Isolate suspected infections and those with mild symptoms in _facilities instead of at home?

e Advantages: The spread of COVID-19 within households plays a significant role in its overall
spread.

e Disadvantages:

o Major interference with personal freedoms.
o Infections may spread in isolation centers.

e International practice (collected by 1/. Novik): Implemented in China [4, 17, 37, 39], South Korea [4],
Israel [37]. In Slovakia [38], Singapore [26, 39] and Taiwan [40], quarantine centers are mainly used
for those who return from abroad or for those who cannot remain at home. The WHO recommends
the isolation of light cases at home, in health facilities (if resources allow) or in public facilities
(stadiums, gyms) [41].

6. Administer tests on a random population sample?

e Advantages:
o Random (representative) data is necessary for a better understanding of the disease as well as
the effectiveness of countermeasures.
o This research cannot be completely imported from abroad, since many epidemiological facts
are country-specific.
o The testing could be done using rapid tests as accuracy is not of paramount importance for
this purpose.
e Disadvantages: Lack of tests; infection danger for those who get tested.

e International practice (co/lected by 17. Novik): Rarely done at the beginning of an epidemic. In imperfect form, it
is carried ont in lceland [6], India [9], Florida, USA [33] and Hawaii, USA [34]. See [35] for arguments for
collecting representative data.

7. Test healthy (or recovered) people without a COVID-19 diagnosis for antibodies? Keep a database of
those who are cured?

e Advantages: People with (probable) immunity have significant value in the health sector, food
supply etc.

e Disadvantages: It is not yet known what kind of immunity is acquired.

e International practice: (collected by J Steiner) Not used so far as there are few cured patients and
little is known about acquired immunity. The idea is discussed in a scholatly article on serological
testing [24].

8. Provide financial compensation for quarantine and private testing?

e Advantages: Provide the right incentives for citizens to report symptoms and contact with infected
people.

e Disadvantages: If set incorrectly, could set perverse incentives (especially among the poor).

e International practice (co/lected by P. Kocourek): Qnarantined people are compensated in South Korea, Taiwan
and Israel [31, 32, 18]. Medinm-sized businesses in the US nust pay sickness benefits to guarantined employees
[46]. South Korea pays commercial tests if they are positive [18)].

9. What is the role of the poor and socially excluded?



e Socially excluded people are the achilles heel of social distancing strategies. They will violate
social distancing rules and quarantine more often than others for existential reasons (e.g.
laborers, beggars, prostitutes). Combined with the reality of their living conditions, a fast spread
of COVID-19 in this population segment seems likely.

e International practice: (collected by O. Jann) Several countries accommodate the homeless in
empty hotels and offer special testing [42, 43]. The US CDC recommends not clearing
encampment sites so their residents do not disperse widely [44]. Spain distributes food and
clothing to poor and homeless, as well as offers mobile testing [45].

Information Sources

1. North Carolina (USA) Department of Health and Human Services

carolina/testing-and?

2. Statn{ Zdravotni Ustav, CZ

http:/ /www.szu.cz/tema/prevence/algoritmus-testovani-covid-19-na-odberovych-mistech

3. British Columbia (Canada) for Disease Control:

http://www.bcede.ca/resource-
gallerv/Documents/Statistics%20and%20Research /Statistics%20and%20Reports /Epid /Influenza%20and %
20Respiratory/ERV/BCCDC PHI. Updated nCoV Lab Guidance.pdf

4. On China and South Korea, New York Times
https://www.nytimes.com/2020/03/12/podcasts/the-daily/coronavirus-pandemic.htmlPshowTranscript=1

5. Dt. Tom Frieden is the former director of the US Centers for Disease Control and Prevention
https://www.vox.com/2020/3/16/21181025/coronavirus-covid-19-us-testing-pandemic



https://www.ncdhhs.gov/divisions/public-health/coronavirus-disease-2019-covid-19-response-north-carolina/testing-and?
https://www.ncdhhs.gov/divisions/public-health/coronavirus-disease-2019-covid-19-response-north-carolina/testing-and?
http://www.szu.cz/tema/prevence/algoritmus-testovani-covid-19-na-odberovych-mistech
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Statistics%20and%20Reports/Epid/Influenza%20and%20Respiratory/ERV/BCCDC_PHL_Updated_nCoV_Lab_Guidance.pdf
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Statistics%20and%20Reports/Epid/Influenza%20and%20Respiratory/ERV/BCCDC_PHL_Updated_nCoV_Lab_Guidance.pdf
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Statistics%20and%20Reports/Epid/Influenza%20and%20Respiratory/ERV/BCCDC_PHL_Updated_nCoV_Lab_Guidance.pdf
https://www.nytimes.com/2020/03/12/podcasts/the-daily/coronavirus-pandemic.html?showTranscript=1
http://www.drtomfrieden.net/
https://www.vox.com/2020/3/16/21181025/coronavirus-covid-19-us-testing-pandemic

6. Iceland

https:/ /www.buzzfeed.com/albertonardelli/coronavirus-testing-
iceland?fbclid=IwAR22P5fPbrBiCTY201Z2B5R 9[f[vmP8KhT6isNeP{98DWI4ZkbNiUMa]s

7. Centers for Disease Control and Prevention, USA

https://www.cdc.gov/coronavirus/2019-nCoV /hep/clinical-criteria.html

8. Minnesota, USA

https://www.health.state.mn.us/diseases/coronavirus/hcp/eval.html

9. “Random sampling” in India

https://www.hindustantimes.com/india-news/no-community-transmission-of-covid-19-in-india-random-
samples-test-negative-icmr/story-uj TgZUGEHvDdTSWMy0ONA1M.html

10. Spain
https://www.mscbs.gob.es/gabinete/notasPrensa.do?id=4814

11. Vox article on testing:

https://www.vox.com/2020/3/20/21188266/coronavirus-test-us-united-states

12. Canada

https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/health-

professionals/interim-guidance-cases-contacts.html

13. WHO guidelines

https://www.who.int/publications-detail /laboratory-testing-for-2019-novel-coronavirus-in-suspected-
human-cases-20200117

14. India

https://www.deccanherald.com/national/north-and-central /india-revises-covid-19-testing-guidelines-as-

positive-cases-rise-816006.html

15. Slovensko


https://www.buzzfeed.com/albertonardelli/coronavirus-testing-iceland?fbclid=IwAR22P5fPbrBiCTY2g1Z2B5R_9jJfJymP8KhT6isNgPj98DWJ4ZkbNjUMaJs
https://www.buzzfeed.com/albertonardelli/coronavirus-testing-iceland?fbclid=IwAR22P5fPbrBiCTY2g1Z2B5R_9jJfJymP8KhT6isNgPj98DWJ4ZkbNjUMaJs
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https://www.health.state.mn.us/diseases/coronavirus/hcp/eval.html
https://www.hindustantimes.com/india-news/no-community-transmission-of-covid-19-in-india-random-samples-test-negative-icmr/story-ujTgZUGfvDdTSWMy0ONA1M.html
https://www.hindustantimes.com/india-news/no-community-transmission-of-covid-19-in-india-random-samples-test-negative-icmr/story-ujTgZUGfvDdTSWMy0ONA1M.html
https://www.vox.com/2020/3/20/21188266/coronavirus-test-us-united-states
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/health-professionals/interim-guidance-cases-contacts.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/health-professionals/interim-guidance-cases-contacts.html
https://www.who.int/publications-detail/laboratory-testing-for-2019-novel-coronavirus-in-suspected-human-cases-20200117
https://www.who.int/publications-detail/laboratory-testing-for-2019-novel-coronavirus-in-suspected-human-cases-20200117
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https://www.deccanherald.com/national/north-and-central/india-revises-covid-19-testing-guidelines-as-positive-cases-rise-816006.html

http://www.ruvznz.sk/txt/korona.pdf

16. Wisconcin, USA
https://www.dhs.wisconsin.gov/dph/memos/communicable-diseases/2020-09.pdf

17. WHO report on China

https://www.who.int/docs/default-source/coronaviruse /who-china-joint-mission-on-covid-19-final-

report.pdf

18. South Korea

19. Norway

https://www.thi.no/nettpub/coronavirus/helsepersonell/ testing-og-diagnostikk-for-nytt-koronavirus-
coronavirus,/

20. Germany

https://www.tki.de/DE/Content/InfAZ /N /Neuattiges_Coronavirus/Massnahmen_Verdachtsfall_Infograf
ik_Tab.html

21. Denmark

https://www.ssi.dk/aktuelt/nyheder/2020/aendret-testmoentet-paavirker-covid-19-tal

https:/ /www.sst.dk/da/Udgivelser/2020/Retningslinjet-for-haandtering-af-COVID-19

22. Sweden

https://www.folkhalsomvyndicheten.se/smittskvdd-beredskap /utbrott/aktuella-utbrott/covid-19 /aktuellt-
epidemiologiskt-lage

23. European Centre for Disease Control

https://www.ecdc.europa.eu/sites/default/files/documents/RRA-sixth-update-Outbreak-of-novel-
coronavirus-disease-2019-COVID-19.pdf

24. Serologickém testovani

https://www.medrxiv.org/content/10.1101/2020.03.17.20037713v]1.full.pdf



http://www.ruvznz.sk/txt/korona.pdf
https://www.dhs.wisconsin.gov/dph/memos/communicable-diseases/2020-09.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.theguardian.com/world/2020/mar/18/covid-19-south-koreans-keep-calm-and-carry-on-testing
https://www.folkhalsomyndigheten.se/smittskydd-beredskap/utbrott/aktuella-utbrott/covid-19/aktuellt-epidemiologiskt-lage/
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https://www.ecdc.europa.eu/sites/default/files/documents/RRA-sixth-update-Outbreak-of-novel-coronavirus-disease-2019-COVID-19.pdf
https://www.medrxiv.org/content/10.1101/2020.03.17.20037713v1.full.pdf?fbclid=IwAR08hwwmRYfTiKYbLDdbpByidXcF_kDa8kgp08rcI1YkRo5NDBjU5XDImno

25. Singapore
https://www.cdc.gov/mmwr/volumes/69/wr/mm6911el.htm

26. Hong Kong
https://www.theguardian.com/world /2020 /mar/11/mass-testing-alerts-and-big-fines-the-strategies-used-in-

asia-to-slow-coronavirus

27. WHO Guidelines for international travel

https://www.who.int/news-room/articles-detail /key-considerations-for-repatriation-and-quarantine-of-
travellers-in-relation-to-the-outbreak-of-novel-coronavirus-2019-ncov

28. Melbourne (Australia)

http://theconversation.com/why-singapores-coronavirus-response-worked-and-what-we-can-all-learn-

31. Taiwan

https://taiwantoday.tw/news.php?unit=2,6,10,15,18&post=173220

32. Israel

symptomatic-residents-to-

map-spread/149661

34. Hawaii, USA

tests-to-be-conducted-each-week



https://www.cdc.gov/mmwr/volumes/69/wr/mm6911e1.htm
https://www.theguardian.com/world/2020/mar/11/mass-testing-alerts-and-big-fines-the-strategies-used-in-asia-to-slow-coronavirus
https://www.theguardian.com/world/2020/mar/11/mass-testing-alerts-and-big-fines-the-strategies-used-in-asia-to-slow-coronavirus
https://www.who.int/news-room/articles-detail/key-considerations-for-repatriation-and-quarantine-of-travellers-in-relation-to-the-outbreak-of-novel-coronavirus-2019-ncov/
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https://www.who.int/news-room/articles-detail/key-considerations-for-repatriation-and-quarantine-of-travellers-in-relation-to-the-outbreak-of-novel-coronavirus-2019-ncov/
https://www.thermh.org.au/patients-visitors/coming-hospital/covid-19-patient-screening-clinic
http://theconversation.com/why-singapores-coronavirus-response-worked-and-what-we-can-all-learn-134024
http://theconversation.com/why-singapores-coronavirus-response-worked-and-what-we-can-all-learn-134024
https://apps.who.int/iris/bitstream/handle/10665/331509/WHO-COVID-19-lab_testing-2020.1-eng.pdf
https://taiwantoday.tw/news.php?unit=2,6,10,15,18&post=173220
https://govextra.gov.il/ministry-of-health/corona/corona-virus-en/
https://www.wmfe.org/orange-county-begins-covid-10-testing-plans-to-sample-asymptomatic-residents-to-map-spread/149661
https://www.wmfe.org/orange-county-begins-covid-10-testing-plans-to-sample-asymptomatic-residents-to-map-spread/149661
https://health.hawaii.gov/news/newsroom/department-of-health-steps-up-testing-for-covid-19-about-200-tests-to-be-conducted-each-week/
https://health.hawaii.gov/news/newsroom/department-of-health-steps-up-testing-for-covid-19-about-200-tests-to-be-conducted-each-week/

35. opinion article by John Ioannidis advocating for representative data collection
- https://www.statnews.com/2020/03 /17 /a-fiasco-in-the-making-as-the-coronavirus-pandemic-takes-hold-

we-are-making-decisions-without-reliable-data /

36. The Lancet article: Feasibility of controlling COVID-19 outbreaks by isolation of cases and contacts

https://www.sciencedirect.com/science/atticle/pii/S2214109X203007472fbclid=IwAR2Ns 1 ¢cMU4LuhA3
79GuxC-8MhfrX ZqQLTyUDQOog JUxqWBisFXrUy 0

37. Israel https://www.jpost.com/Israel-News/Dan-Panorama-and-Hyatt-hotels-to-open-as-
coronavirus-quarantine-centers-621200

38. Slovakia

https://www.korona.gov.sk/covid-19-prijate-opatrenia.html

39. Singapore

https://www.nytimes.com/2020/03/13/opinion/coronavirus-best-response.html

40. Taiwan

https://www.taiwannews.com.tw/en/news /3884282

41. WHO https://apps.who.int/iris /bitstream/handle /10665/331492/WHO-2019-nCoV-HCF operations-
2020.1-eng.pdf

42. Wisconsin, USA

https://madison.com/wsj/news/local/govt-and-politics/dane-county-partners-with-madison-hotels-
to-book-dozens-of/article 91e285ae-eflb-5912-9735-6cdd1b7b7c23.html

43, Ottawa, Canada

https://www.wevburnreview.com/ottawa-opens-covid-19-isolation-and-treatment-centre-for-homeless-
1.24103862
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