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• There are two primary forms of testing: Molecular and antibody (serology)

• Current U.S. testing levels do not meet broad-based testing levels required for economic re-
opening

• There are three key bottlenecks in the value chain for molecular testing 

– Swabs: Nasopharyngeal (NP) swabs are a weak link at the top-of the value chain; however, non-
traditional suppliers offer near-to-mid-term promise 

– Distribution: Commercial lab capacity is decentralized, and there is no efficient distribution system to 
re-allocate demand for hotspot areas 

> This has driven hospitals to build in-house capabilities, which are limited in scale

– Testing kits: Most molecular tests rely on reagents supplied in specialized test kits

• Much of the infrastructure exists to scale antibody testing; however, there is concern about 
the accuracy of many tests on the market

• Most FDA-approved antibody tests under EUA cannot produce reliably positive results

Overview

Molecular

Antibody

Executive summary
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Primary Use: Determine if a patient is currently infected with COVID-19

Test overview: Genetic samples are collected via swrabs and analyzed to 
determine if the sample includes RNA strands from the virus

Main use cases:

• Priority testing for symptomatic individuals

• Targeted testing of contacts of infected individuals to limit spread

• Random population testing to identify asymptotic individuals

Primary Use: Determine if a patient has (or may develop) immunity to a 
COVID-19 strain

Test overview: Blood samples are collected and analyzed to determine if 
the patient has developed antibodies unique to COVID-19

Main use cases: 

• Population testing for public health data (e.g. determine the 
percentage of cases that are asymptomatic)

• Individual testing to determine immunity status for a specific strain

• Identify individuals for CPT plasma donation 

There are two primary forms of testing: Molecular and Antibody 
(Serology)

Molecular Testing Antibody Testing
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Use viral DNA/RNA amplification 
technology from a nasal or throat 
sample to detect if the COVID-19 
virus RNA is present

Samples are processed on high 
throughput platforms available In 
large hospitals or clinical 
laboratories 

Turn around times range from 2-5 days 

Utilize the same methodology as IVD 
molecular tests, but built to run 
on highly automated, compact
platforms 

Samples are processed at the point-
of-care in hospitals or medical 
centers

Turnaround times range from 
5-45 minutes 

Uses plate-based reaction with viral 
proteins and reporter molecules to 
detect antibodies in blood 

• Samples are processed on 
machinery in large hospitals or 
clinical laboratories

• Turnaround times range from 
1-5 hours

Place blood sample on a test strip to 
tag for viral antigens (similar to a 
pregnancy test)

The assay is small, portable and can 
be used at point of care in 
hospitals or medical centers

Turnaround times range from 10-30 
minutes 

There are a range of relevant tests for COVID-19

Antibody Testing

ELISA Test Rapid Diagnostic Test (RDT)

Source: Literature Search; Expert Interviews, Johns Hopkins  

Roche cobas 8800 System Abbott ID-NOW Point of Care Solution Abbott Architect i1000SR Cellex Test Strip

Molecular Testing

Point of Care (POC) TestIVD Molecular Tests 

Example platforms that tests run on Example platforms that tests run on 
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COVID-19 Testing Market Map 

IVD Molecular Test
Lab-based, high-throughput 

molecular tests

Point of Care Test
Rapid molecular tests for 

use in the field 

ELISA Test Rapid Diagnostic Test
Lab-based antibody tests Rapid antibody tests, for use at 

the point of care 

Note: 25 other 
manufacturers have FDA 

EUA authorized IVD 
molecular tests 

Antibody TestingMolecular Testing

Note: Abbot and Roche 
ELISA tests are not FDA 

authorized yet

All manufacturers included have FDA EUA authorized tests on the market for the specified test category, with the exception of Abbott and Roche’s ELISA test 
Source: FDA, Johns Hopkins Bloomberg School of Public Health
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Current U.S. testing levels do not meet broad-based diagnostic 
requirements 

*The Director of Harvard Global Health and Former FDA commissioner estimate ~500-540K daily tests are required to meet symptomatic patient needs 
**The Edward J. Safra Center for Ethics at Harvard University estimates ~1-10M daily tests are required to meet population-level needs 
Source: COVID Tracking Project, Harvard University, POLITICO, National Review, Expert Interviews 
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U.S. COVID tests per day

~500-540K* daily tests 

~1-10M** daily tests 

Spike in testing likely due 
to clearing of California 

testing backlogs 

Daily testing level needed to 
detect asymptomatic and 
symptomatic individuals

Daily testing level needed 
to detect symptomatic 
individuals 

Appropriate tests

Molecular tests, 
Antibody tests

Molecular tests

Combined testing levels must increase at least ~3x to meet diagnostic needs
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Element of 
value chain

Description • Today, healthcare professionals are 
responsible for collecting samples 
from a patient’s nose or throat 

• With testing innovations, samples are 
beginning to be collected at-home or 
through clinicians in flexible locations 
(i.e., drive-through)

• Swab samples are placed in a transport tube 
containing a transport medium

• A large portion of samples are shipped to 
commercial labs for testing, which can be far 
from the patient-care facility and rely on complex 
logistics 

• Samples are also increasingly processed on-
site at hospitals labs

• Once at the lab, the specimen is processed, 
meaning technicians mix specialized reagents 
from a testing kit to detect the presence of the 
virus and run those combinations on 
compatible instruments (machines) 

• Testing throughput depends on a lab’s staff 
headcount, instrument count, and the 
sophistication of instruments

Dependencies 
& Bottlenecks

There are three key bottlenecks in the value chain for molecular 
testing

Sample Collection Transporting Specimen to Lab Processing Test in Lab

Source: NPR, CDC, ACLA, Expert Interviews  

Swabs

Transport Media

Testing KitsDistribution Network

Lab Personnel 

Instrumentation 

Key bottleneck in value chain

T E S T I N G M O L E C U L A R

Swabs represent a critical choke point 
at the top of the value chain 

Commercial labs rely on complex 
distribution networks, which can slow 

turnaround times 

Testing kit shortages leave labs and 
hospitals without the critical reagents 

needed to process a test
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Bottleneck - swabs: Nasopharyngeal (NP) swabs are a weak link at the top-of 
the value chain; however, non-traditional suppliers offer near-to-mid-term 
promise 

Source: FDA, STATNews, Wall Street Journal,  Bloomberg, PrintedSwabs.org, Expert Interviews 
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Medical swab shortages pose immediate need 
across the nation….

Swab shortages are occurring across the nation, causing acute bottlenecks in COVID hotspots as 
well as limitations for states with minimal spread 

…there are few available substitutes and 
strict certification requirements… 

• Molecular testing processes primarily call for specialized nasopharyngeal (NP) swabs, though a 
few other specialized swab alternative models are available 

• Collection process is critical for molecular test accuracy, driving strict regulations around the 
type of swabs, the materials, and the packaging required 

….and only 2 manufactures are responsible 
for the majority of supply 

The medical swabs market is highly consolidated, dominated by 2 key players: US-based Puritan 
and Italian manufacturer Copan 

Puritan is producing over 800K swabs a week while shipments from Copan are being airlifted in large 
batches from the US military (~500K per week) 
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New suppliers suggest ability to scale 
production 4-5x above current levels

• One dental device manufacturer has capacity to produce over 2 million FDA certified swabs per 
week with ability to scale 

• A consortium of 3-D printer companies have worked with academic hospitals and industry experts 
to begin producing 4 million certified swabs per week

• As of April 16, the FDA began allowing for a broader range of swab materials, which can be more 
easily manufactured by cotton swab suppliers (i.e., US Cotton) 

T E S T I N G M O L E C U L A R

https://www.statnews.com/2020/04/16/fda-changes-coronavirus-testing-swabs/
https://www.wsj.com/articles/shortage-of-test-components-forces-labs-to-beg-borrow-and-improvise-11586102401
https://www.bloomberg.com/features/2020-coronavirus-puritan-medical-test-swab/
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Bottleneck – distribution: Commercial lab capacity is decentralized, and there 
is no efficient distribution system to re-allocate demand for hotspot areas 

Labs are dispersed to serve local markets, making it difficult 
to reallocate capacity to meet demand

This can lead to long backlogs and slow turnaround times in 
hotspots 

• Testing demand is often heavily concentrated in hard-hit 
populations, which overwhelms the local labs 

– Redistribution of samples can add ~3-4 days in processing time for 
hard-hit populations

• These combined factors make it challenging for labs to utilize 
the full capacity of their commercial lab network

Source: NBC News, ACLA, Expert Interviews

• Large commercial labs have capacity to process up to 45K tests 
per day capacity

• Locations are setup to serve local markets 

• Redistributing demand requires adjustment to a complex 
transportation network, creating risk of processing delays  

Quest Diagnostics uses a network of ~3,800 courier 
vehicles…

…. And a fleet of 25 aircraft to move samples from 
collection sites to lab facilities 

Quest Diagnostics has 12 labs that process COVID-19 tests
Major Commercial Labs Running IVD Tests Stated Capacity 

LabCorp ~40K per day

Quest Diagnostics ~30K per day

BioReference ~5K per day

MayoClinic ~4K per day

T E S T I N G M O L E C U L A R
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Bottleneck – distribution: This has driven hospitals to build in-house 
capabilities, which are limited in scale

Hospitals experience negative ripple effects from the long 
turnaround times and delays at commercial labs 

As a result, hospitals have begun to build in-house 
capabilities, which are limited in scale 

• Hospitals have shifted to in-house testing to accelerate 
turnaround times

– Hospitals are increasingly investing in point of care platforms (e.g. 
Cepheid GeneXpert Xpress, Abbot IDNow) to develop in-house testing 
capacity

• While these platforms provide same-day results, they are 
limited in scale

– Point of care machines like the Cepheid GeneXpert Xpress can only 
run about 100 tests per day; the Abbot IDNow runs a dozen

– For comparison, a commercial lab can run 1K tests / day on a single 
high-throughput PCR platform, often with multiple  machines running 
concurrently 

Source: Health Leaders Media, Expert Interviews

Staff time is sidelined by patients suspected 
of contracting the virus, which strain personnel 
capacity across the hospital

Staff use precious PPE on patients that are 
waiting for results 

Hospital beds are occupied by patients in 
diagnostic limbo, which made it harder for 
hospitals to free up bed capacity 

T E S T I N G M O L E C U L A R
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Bottleneck – testing kits: Most molecular tests rely on reagents 
supplied in specialized test kits

…which are supplied by a shortlist of 
manufacturers 

…and largely cannot be used 
interchangeably

• Automated PCR platforms require 
compatible test kit components (i.e., a 
Roche PCR machine requires a Roche test 
kit) 

• Most test processing occurs on 
automated PCR-platforms, including 
high-throughput IVD molecular tests, rapid-
near patients tests, and POC tests 

• Labs running Lab Developed Tests (LDTs) 
can procure their own reagents and are 
not reliant on test kits for their manual 
processes. LDT tests, however, make up 
only 10-15% of the market

Test kits have 3 key components 

• Extraction Reagents: Buffers, primers 
and probes used to extract the viral RNA 
from the patient sample, through manual 
or automated processes

• Testing Reagents: A tests’ specific mix of 
enzymes, primers and probes used to 
detect and amplify the COVID-DNA on 
PCR-testing platforms 

• Controls: Negative, positive and internal 
controls are required to confirm 
appropriate test performance

• The test kit market is consolidated 
among 4 major manufactures: 

Source: Literature search, Expert Interviews

T E S T I N G M O L E C U L A R
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Description • Today, blood samples are collected 
by healthcare personnel at a point-
of-care setting using finger pricks 

• To test a broad population, 
governments would need to 
establish a network of collection 
sites to expand collection capacity 

• Commercial and public health labs have 
distribution systems in place for existing 
collection sites 

• As new collection sites are established, 
these labs will need to greatly expand 
their current distribution network 

• Samples are received by a lab and 
processed on automated test equipment 

• The equipment for antibody tests is 
more widely available than molecular 
tests because assay testing is more 
common across other forms of testing

• Antibody tests are less complex than 
molecular tests (don’t require RNA 
extraction / detection)

• However, the tests used for diagnostic 
purposes must be highly accurate to 
minimize false readings 

Dependencies 
& bottlenecks

Much of the infrastructure exists to scale antibody testing; however, 
there is concern about the accuracy of many tests on the market

Sample Collection Transporting specimen to lab Processing test in lab

Source: NPR, CDC, ACLA, Expert Interviews  

Collection sites Accurate tests

Equipment capacity

Distribution Network

Healthcare Personnel

Lab Personnel 

T E S T I N G A N T I B O D Y

Key bottleneck in value chain
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Bottleneck – accurate tests: Most FDA-approved tests under EUA 
cannot produce reliably positive results

Test accuracy is a function of 
specificity and incidence rates

At present, most tests cannot produce 
reliable results

• The reliability of a positive test result is 
influenced by the incidence rate (i.e. the 
amount of the population that has 
antibodies) and the specificity

• Specificity rate: Indicates how good a test 
is at avoiding false positives 

– 95% specificity means that 5% of positive 
readings would be false positives (FDA targets 
tests with 95+%)

• Incidence rate: The percentage of the 
population that has developed antibodies  

– 5% incidence rates means that 5% of the 
population would test positive for antibodies

• The FDA relaxed validation requirements to 
expand serology test supply, leading to a 
surge of 90-100 new EUA approvals with 
varying specificity rates (~50-99%)

• Incidence rates appear to range between 
~1-3% for the general population and ~10-
15% for hard-hit areas 

• As a result, even in hot-spot cities, tests 
would need ~98-99% specificity rates to 
produce reliable positive results

• The majority of tests approved under EUA 
have specificity rates below ~98-99% and 
are unable to produce a reliable positive 
result

Source: NPR antibody test calculator, FDA

Lower incidence rates require higher 
specificity

Incidence rate Test accuracy

14% 75%

12% 70%

10% 66%

8% 60%

6% 50%

3% 33%

1% 15%

Test accuracy with 95% specificity

Incidence rate Test accuracy

14% 94%

12% 92%

10% 89%

8% 89%

6% 85%

3% 75%

1% 50%

Test accuracy with 99% specificity

Study ‘Hot Spot’? Incidence rate

USS Theodore 
Roosevelt

14%

Gangelt study 14%

Santa Clara study 1.5%

Dutch Sanquilin
study

3%

LA County study 4.1%

T E S T I N G A N T I B O D Y

https://www.nytimes.com/reuters/2020/04/17/us/17reuters-health-coronavirus-usa-military.html
https://www.technologyreview.com/2020/04/09/999015/blood-tests-show-15-of-people-are-now-immune-to-covid-19-in-one-town-in-germany/
https://www.livescience.com/coronavirus-antibodies-widespread-in-santa-clara.html
https://nltimes.nl/2020/04/16/3-dutch-blood-donors-covid-19-antibodies
https://nltimes.nl/2020/04/16/3-dutch-blood-donors-covid-19-antibodies

