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Again, if the results of the two tests 
are independent, the likelihood of two 
false-negative results drops to 9%.

The implication is clear: even an 
inaccurate test tells us something. Or, to 
misquote the World Health Organization: 
‘test, re-test, re-test’.

Use of this strategy would be made 
easier if there were a database — updated 
in real time — of point-of-care tests being 
generated by labs around the world. This 
database, which could be assembled by an 
international organization such as the World 
Health Organization, would list the lab and 
test name, the antibody that the test detects 
(e.g., IgG, IgN or both7), the detection 
method (e.g., lateral-flow immunoassay) 
and its accuracy and reproducibility, the 
turnaround time, the testing-kit cost and 
the sample-processing cost. With this 
information in hand, governments and 
international organizations could advise 
scientists on what combination of cheap 
tests would be optimal for specific nations.

Third, consider a quick and cheap test 
with a 30% false-positive rate, and for 
simplicity, zero false-negative results. First, 
one could test many people with this test, 
and then test the subset who test positive 
with a highly accurate test. This economizes 
on the use of scarce but accurate test kits 
while allowing much wider testing than 
would have been possible with the few 
accurate test kits available. In short: ‘test, 
triage, re-test’.

Finally, smart tactics can enable cheaper 
testing with the expensive RT-PCR tests, 
if a sample obtained can ‘fuel’ multiple 
tests. Some German hospitals are doing 
‘block tests’ using a sample pooled from ten 

employees, and then are testing individually 
only if there is a positive result8.

One can take this idea further, 
by applying principles from discrete 
optimization. If the test is positive, then 
one would test two blocks of five samples 
each, and then further test the arm that tests 
positive. This mimics ‘branch and bound’ 
algorithms for solving discrete optimization 
problems such as the famous ‘traveling 
salesperson’ problem9, which requires 
finding the cheapest route for delivering 
supplies to a fixed number of stores.

These simple examples are illustrative. 
Naturally, several factors would come 
into play in their implementation. For 
example, block testing would increase time 
to diagnosis and may be more useful for 
asymptomatic low-risk cases.

Finally, all inaccuracies are not equal. 
Right now, tests with a high false-positive 
rate are less problematic — since  
people are being advised to stay home 
anyway — than those with high 
false-negative rates. Furthermore, a 
false-positive result for SARS-CoV-2 is 
unlikely to initiate treatment with negative 
side effects, as would chemotherapy for 
misdiagnosed cancer.

The key point here is that creative use 
of currently available cheap and quick 
tests — even if they are inaccurate and 
unreproducible — can go a long way to 
reaching adequate levels of accuracy and 
precision, at least until the gold-standard 
tests can be developed. ❐
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The fight to end tuberculosis must not be 
forgotten in the COVID-19 outbreak
To the Editor — In the midst of the COVID-
19 pandemic, the world must remain 
vigilant to the potential for eruptions of 
tuberculosis (TB) and its drug-resistant 
(DR-TB) strains. Many countries with a high 
TB burden remain reliant on in-person and 
community-based directly observed therapy 
for TB treatment. With the current COVID-
19 conditions that affect mobility and access 
to care1–4, bothw seem impractical.

Global TB is exacerbated by the COVID-
19 pandemic. Regular treatment facilities 
are being closed because of a lack of 

resources, and TB could be misdiagnosed 
in settings in which COVID-19 testing 
is not available. Local governments 
must identify feasible options to retain 
patients with TB and DR-TB in care 
while fighting the COVID-19 pandemic. 
On 20 March 2020, the World Health 
Organization released an Information Note 
on TB and COVID-19 urging national 
TB programs to maintain continuity of 
essential services for people affected with 
TB during the COVID-19 pandemic5. It 
recommends providing adequate stocks of 

TB medicines for all patients in order to 
ensure treatment completion without the 
patients’ having to visit treatment centers 
unnecessarily to collect medications; this 
essentially forces the global TB program 
to shift from directly observed therapy to 
self-administered therapy. Digital-health 
technologies such as electronic medication 
monitors and video-supported therapy 
were also recommended to help patients 
adhere to their treatment. However, for 
optimal implementation of this strategy, 
trials evaluating the effectiveness of remote 
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treatment for TB in low- and middle-income 
countries are desperately needed. Healthcare 
workers urgently need to disseminate 
information on how to address patients with 
TB and DR-TB in the current COVID-19 
outbreak. The most common medications 
used to treat TB and DR-TB need to be 
adequately stocked, primarily in countries 
with a high burden, to sustain clinical 
services in case of further restrictions due 
to COVID-19. For countries in sub-Saharan 
Africa where the healthcare system is fragile 
in withstanding the COVID-19 outbreak6–9, 
responding to these two diseases at the same 
time needs due diligence.

There have been several efforts 
contributing to the global TB momentum, 
including the End-TB Strategy, and 
tremendous efforts have been made to 
halt the TB epidemic. Undoing those 
gains would undoubtedly increase global 
health-security tension and result in deadly 

economic, social, political and health 
consequences. Both COVID-19 and TB 
have no borders, and both require a major 
commitment from all key stakeholders. ❐
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