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What we aim to 
answer

Why are diagnostics 

so important?

What happens when we don’t 

invest in diagnostic infrastructure?

What happens when 

diagnostic quality is not met? 

What can we do to prepare 

for the future?
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Faced with an unforeseen wave of infectious disease, 

governments and health authorities have raced to 

implement a myriad of solutions on a massive scale: 

quarantines, contact tracing, artificial ventilation, 

vaccines and, of course, diagnostic testing. 

Key questions asked throughout the COVID-19 

pandemic include: How many people are currently 

infected with the virus, or were already infected but did 

not show any symptoms? What is the true infection rate 

and spread of the virus? Answers to these questions 

rely on diagnostics, and testing, testing and more 

testing. Never before has it been so apparent just how 

important diagnostic tests are, for providing the data to 

make the right decisions.

The movements and freedoms of entire populations 

are being managed based on diagnostics data. 

Governments and health authorities worldwide publish 

daily tallies of positive tests for COVID-19, and are 

using them to justify lifting or enhancing measures that 

prevent the spread of the disease. It is quite possibly 

the first time that diagnostics have had such power.

The ongoing COVID-19 pandemic 
has laid bare many characteristics, 
both strengths and weaknesses, of 
healthcare systems around the world.

The value
of diagnostic testing today

Value of diagnostic testing today
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With great power, however, comes great responsibility, 

and the pandemic has emphasized not only the need 

for universal access to diagnostics, but also the need for 

these tests to be of high quality. 

The global diagnostics community has worked at 

unprecedented speed to meet the testing demands 

for SARS-CoV-2, the novel coronavirus that causes 

COVID-19. Given the urgency of the work, it is 

imperative that these tests not only be produced quickly 

and in enormous quantities, but that they are accurate 

and provide high quality results. 

The importance of accurate diagnostic testing is not 

new. The COVID-19 pandemic has merely brought the 

critical importance of quality diagnostic testing and 

testing infrastructure to the forefront of the healthcare 

discussion. Sadly, in many places in the world, even 

those with high functioning, wealthy health systems, the 

testing landscape has been found in many ways to be 

inefficient and inadequate. 

In vitro diagnostics (IVDs) already play a key role in 

today’s healthcare system, influencing over 66% of 

clinical decision-making, while accounting for only 

about 2% of total healthcare spending.1 These tests 

cover a massive spectrum of conditions. In fact, there 

are over 40,000 different IVD products available that 

provide information to doctors and patients.1 

The importance of 
accurate diagnostic 
testing is not new.

Value of diagnostic testing today
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Testing is such a fundamental aspect of modern 

medicine that the World Health Organization has 

designated 122 test categories as essential for 

“advancing universal health coverage, addressing  

health emergencies and promoting healthier 

populations”.2

Thanks to the routine use of diagnostic testing, many 

people are thriving years after being diagnosed with 

some of the world’s biggest killers, such as heart 

disease and cancer, as well as infectious diseases like 

human immunodeficiency virus (HIV) and hepatitis. 

A common test, such as the Pap smear for cervical 

carcinoma, can potentially help to identify high-risk 

individuals and therefore help prevent disease onset 

or progression with proper disease management.1,3 

Illustrating this example is the introduction of broad 

cervical cancer screening programs in Europe, which 

has led to a substantial decrease in mortality from  

this disease.3 

Furthermore, diagnostic testing can also help detect 

certain diseases at an earlier stage, allowing doctors 

to take earlier action against them, rather than waiting 

for more costly, and perhaps less successful, later 

interventions.1 A study in Canada showed, for example, 

that the combined cost of screening individuals at high 

risk for lung cancer plus the cost of curative treatment 

was significantly lower than the cost of treating 

someone with advanced stage disease.4 

Despite this, studies have shown that the use 

of diagnostic testing is actually underused and 

undervalued in practice. One study in the US showed 

that physicians followed diagnostic best practices only 

55% of the time,5 meaning that over a third of patients 

may not have received the best care. Low compliance 

with diagnostics-based quality measures has a 

profound effect on care: for diabetes, colorectal cancer, 

and breast cancer, a study demonstrated that it resulted 

in 56,200 avoidable adverse health events, nearly 34 000 

avoidable deaths, and $USD 899 million in avoidable 

healthcare costs in the US alone.6 

Value of diagnostic testing today



The value of high-quality diagnostics 7

However, diagnostics have for decades played a key 

role in transforming disease management across a 

variety of disease areas. It does this mainly through 

early detection, diagnosis, and monitoring of disease. 

By leveraging accurate diagnostic testing, the system 

can help identify those people who will benefit most 

from a particular intervention, as well as determine 

how well they respond to that intervention. This leads 

potentially to great cost savings for the overall health 

system, while at the same time offering the opportunity 

for better outcomes for patients. 

Diagnostics can also help identify those that are 

predisposed to certain conditions and allow the 

movement from a reactive to preventive approach 

to disease management. With a reactive approach, 

we typically identify symptoms when a disease has 

significantly progressed. Ideal, however, is to identify 

a disease early or, even better, prevent it altogether. 

Preventive medicine is dependent on the data and 

information available, and diagnostics is at the center 

of generating this data.

The COVID-19 crisis has placed 
the spotlight firmly on the importance 
of high quality diagnostics in 
managing the pandemic. 

The long (and successful) legacy of 

diagnostic 
testing

The long & successful legacy of diagnostics
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ACUTE MYOCARDIAL INFARCTION

For an acute myocardial infarction (AMI), or heart attack, 

prompt treatment is essential, as every 30 minutes of 

delay increases the relative risk of 1-year mortality by 

7.5% in patients.7 Patients with chest pain and other 

symptoms suggestive of AMI account for approximately 

10-20% of all emergency department consultations.8 

Troponin is a heart muscle protein that is released into 

the bloodstream during a heart attack, so testing for the 

presence of troponin can help emergency room physicians 

determine if chest pain is actually a heart attack. 

Older generations of tests required up to six hours to 

determine troponin levels in the blood. However, the 

mortality rate of heart attacks is highest within hours of 

onset, so an early diagnosis and initiation of treatment 

greatly impacts the outcome and potentially saves lives. 

Now, newer tests can reduce the observation time 

needed to rule-in or rule-out a heart attack from 3-6 

hours to just 1 hour.9

SOME EXAMPLES OF AREAS WHERE DIAGNOSTIC TESTING HAS ALREADY MADE  

A MAJOR IMPACT FOR PATIENT OUTCOMES ARE: 

The long & successful legacy of diagnostics
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BREAST CANCER

For women diagnosed with breast cancer, diagnostic 

testing plays a critical role in determining the best  

and potentially most effective course of treatment.  

A HER2 status test, for example, is given to determine 

the functioning of the human epidermal growth factor 

receptor 2 gene. HER2 testing can reveal if a tumor 

sample has normal levels of HER2 protein expressed, 

or if there are extra copies of the HER2 gene present. 

Cancers with abnormally high levels of the HER2 protein 

are known as HER2-positive cancers and tend to be 

more aggressive and grow faster than other breast 

cancers. Knowing the HER2 status allows clinicians 

to select the most effective treatment strategy, which 

includes medications specifically designed to target the 

HER2 protein in HER2-positive cancers.10

ANTIBIOTIC RESISTANCE

Resistance to antibiotics is a growing threat to global 

public health. Currently, approximately 700,000 people 

worldwide die each year due to drug resistant diseas-

es, and if no action is taken, this number could rise to 10 

million by 2050.11 Antimicrobial resistance is also costly: 

In Europe alone antimicrobial resistance is estimated to 

cost EUR 9 billion annually.12 Excessive and inappropri-

ate use of antibiotics is a major driver of antibiotic resist-

ance.12 By quickly and clearly eliminating the guesswork 

when dealing with an infection, a diagnostic test can 

help ensure timely and effective antibiotic treatment, 

and only when needed.

The long & successful legacy of diagnostics
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ALZHEIMER’S DISEASE 

Alzheimer’s disease is a progressive, fatal disease of the 

brain that gradually destroys memory, thinking skills 

and problem solving and impairs daily functioning such 

as the ability to manage one’s own activities. Currently, 

the diagnosis of Alzheimer’s disease is largely based on 

clinical symptoms and cognitive testing with a significant 

number of patients diagnosed when their disease has 

already advanced.

New tests have been developed that are based on 

biomarkers found in cerebrospinal fluid (CSF), the fluid 

found in the spinal column and around the brain. In a 

healthy brain, beta-amyloid peptides are broken down 

and eliminated; in a person with Alzheimer’s, they bunch 

together and form hard, insoluble plaques. Diagnostic 

tests can provide clinicians with critical information to 

help them make a faster, accurate diagnosis.13 This is 

essential to monitor the development of the disease and 

the response to treatment, as well as allow patients and 

their families to adapt their living conditions to create a 

safe and supportive environment.14,15

PREECLAMPSIA

This pregnancy complication is one of the leading causes 

of maternal and infant death worldwide,16 responsible 

for around 15% of all premature births.17 The condition 

involves reduced blood flow through the placenta and 

inadequate oxygen and nutrients for the fetus, which, if 

left undetected, can lead to serious health consequences 

for both mother and baby. 

Despite the impact it has, preeclampsia is still something 

of a mystery – in fact, its causes are to this day still 

not well understood, and the medical gold standard for 

diagnosis hasn't changed significantly since the 1960s. 

As no treatment is available, prevention is key. Today 

there are groundbreaking ways to accurately predict 

the onset of preeclampsia. A simple blood test can, in 

18 minutes, rule out the risk of preeclampsia within one 

week with high accuracy18 giving doctors the confidence 

to send healthy women home safely.

As illustrated, testing is critical across many diseases, 

and the clinical and economic benefits for healthcare 

systems have been demonstrated.19 High medical value 

assays have the potential to improve medical systems, 

but are underutilized, which is especially true for many 

non-communicable diseases (NCDs).20 Now is the time 

to reflect upon the importance of diagnostics throughout 

recent history and the opportunities it delivers to improve 

health systems and our lives.

The long & successful legacy of diagnostics
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LESSONS LEARNED 

 In both infectious and non-communicable diseases, increased use of diagnostic tests 

    can alleviate the strain on the healthcare system by making diagnosis and treatment easier, 

    more targeted and/or more cost efficient 

 Early and reliable diagnostic testing can have a positive impact on patient outcomes

 Investment in testing infrastructure and capabilities are required to ensure that 

    the full value and potential of diagnostic testing is realized

The long & successful legacy of diagnostics
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Diagnostics during COVID-19

The importance 
of diagnostics
during the COVID-19 pandemic 

There are two primary types of tests being used in 

connection with a SARS-CoV-2 infection. The first are 

those that detect the active disease – to determine 

if the symptoms someone may be experiencing are 

actually COVID-19. These are the tests that have been 

seen throughout the news coverage of COVID-19 

being conducted on a mass scale at drive-through and 

remote testing centers around the world. 

These diagnostic tests are usually antigen tests that 

detect specific proteins on the surface of the virus, or 

molecular tests that detect the genetic signature (RNA) 

of SARS-CoV-2 in patient samples. Tests that detect an 

active infection need to be highly sensitive to ensure 

that patients who have the virus are detected and not 

misdiagnosed as disease negative to avoid further 

spread of infection.  

The COVID-19 pandemic has 
highlighted how in vitro diagnostics 
help save the healthcare system money 
and help save patients’ lives. 
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The second group of tests determine if a patient has 

had an immune response to the pathogen. An antibody 

test detects antibodies that an individual produces after 

exposure to a pathogen such as SARS-CoV-2. Very 

often, these are serology tests from blood samples 

drawn by healthcare professionals. For such tests, 

specificity is very important to avoid false positives. This 

will become especially true if further research supports 

that previous infection with SARS-CoV-2 offers 

immunity against reinfection.  

Antibody tests may be used in epidemiological research 

to better understand the spread of the disease, and 

together with molecular tests, to aid in the diagnosis 

of suspected COVID-19 patients. If further studies 

confirm that antibodies confer immunity to SARS-CoV-2, 

and how long this immunity lasts, then this could help 

determine if individuals can go back into the workforce 

without risk of being infected and infecting others.

What the COVID-19 pandemic has brought to the 

forefront is that, while “testing” as a concept is critical, 

the practical implications of how it is implemented are 

just as important, especially with regard to test quality 

and testing infrastructure. 

Let’s take a look at both aspects of the issue: what 

happens when the diagnostics infrastructure is lacking, 

and what happens when high quality diagnostics are 

not available.

Diagnostics during COVID-19
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Diagnostic infrastructure

Even when accurate, high quality tests are available, 

how do they get to the people and places that need 

them? Who decides who needs to be tested? Who pays 

for them? Who has the ability and capacity to process 

them and provide the results in a timely manner? What 

about the accessories, such as swabs and tubes, that 

are needed to carry out these tests?

The pandemic has put the spotlight on testing 

infrastructure. Suddenly with very little warning, health 

authorities needed to rapidly procure, carry out and 

process millions of diagnostic tests. Not every country 

or government reacted swiftly or with urgency, and 

the weakness in the previous investment in testing 

capabilities became clear. 

Great Britain, for example, were slow to scale up their 

diagnostic testing, even as countries such as Germany 

began to rapidly increase testing. As a result, the 

UK was left searching for the necessary tests and 

testing equipment in a marketplace that was extremely 

competitive. 

What happens when we don’t invest in

diagnostic  
infrastructure

The influx of COVID-19 patients 
needing immediate testing shows 
that testing infrastructure cannot 
be underestimated.
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This led to a difference in the number of diagnostic 

tests being conducted: at the height of the pandemic in 

Europe in April, Germany was conducting 120,000 tests 

a day, versus only 20,000 a day in the UK.21

Even the US, at the height of the pandemic, was 

struggling with systemic testing issues. This included 

supply shortages, not only of tests themselves, but of 

the supplies needed to process them. The supply chain 

of pipettes, swabs and reagents was overwhelmed with 

the sudden explosion of demand, and production was 

unable to ramp up fast enough to match the need for 

testing around the world.22

At certain points, some labs were forced to stop testing 

altogether due to lack of reagents.23  

Similarly, a confluence of events generated a dangerous 

shortage of the swabs needed to take the samples for 

COVID-19 tests. Not only was production overwhelmed 

by the demand, but one of the major producers was 

located in Lombardy, Italy, an area extremely hard hit by 

the pandemic.23 

Beyond a lack of materials and testing capacity, there is 

also the issue of testing infrastructure: who can run the 

tests, and where they can be evaluated. At the onset 

of the pandemic in the US, tests were beginning to be 

rolled out nationwide, but many locations who received 

them were unable to process the samples onsite. 

Rather, they had to send them to the Centers of Disease 

Control in Atlanta, wasting valuable time in transit.24 

Diagnostic infrastructure
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LESSONS LEARNED 

 It is critical for countries to build active diagnostic testing capabilities, as nations with 

    these were able to more quickly ramp up testing capacity during the pandemic

 Diagnostics manufacturers were quickly overwhelmed by demand, and shortages 

    in the global marketplace led to an uneven distribution of tests among countries 

 It is critical to be better prepared for future pandemics by forward planning, building 

    sufficient stocks of equipment, and increasing training. These actions can help mitigate 

    the chaos of the early days of a pandemic, allowing countries to bridge the gap until 

    sufficient supplies and equipment could be brought, found or manufactured.

 Testing capabilities need to be broadened, spanning from point of care facilities to local 

    healthcare professional offices to central labs, in order to ensure that the entire 

    system functions smoothly when needed

Diagnostic infrastructure
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Of course, no diagnostic test is able to offer perfect 

performance – there will always be some false positives 

(the test says you have the disease when you actually 

don’t) and false negatives (the test says you don’t have 

the disease when you actually do). The goal, however, 

is to reduce the chance of these errors to a minimum, 

providing healthcare workers the security to know that 

the diagnosis they are making, and the steps they take 

thereafter to manage the patient, are correct. 

This has been a major issue throughout the COVID-19 

crisis. Diagnostic companies worked within extremely 

tight timelines to be the first to bring desperately 

needed tests to market. Millions of test kits were being 

manufactured and delivered in record time just shortly 

after the novel coronavirus became a global emergency. 

It was no surprise, then, that some of these tests failed 

to meet the usual quality standards. 

The FDA first cleared a rapid diagnostic test in late 

March under emergency use authorization - an 

authority used to accelerate the review of tests and 

treatments during a public health crisis. Since then, the 

agency has authorized over 200 tests (as of August 

2020),25 effectively supplying the market with testing 

options amid persistent problems to ramp up testing 

levels.26  But what has this meant in terms of the quality 

of the tests being delivered?

A study from a group at New York University showed 

that one coronavirus test, designed to provide results 

in just 5-13 minutes, missed between a third and a 

A diagnostic test is only as good 
as its results are accurate.

Diagnostic quality

What happens when

diagnostic  
quality 
is not met



The value of high-quality diagnostics 18

half of the positive samples found by another, more 

reliable test.27 While it was unclear why exactly this 

was the case, other studies by the Journal of Clinical 

Microbiology28 and Loyola University Medical Center 

and the Cleveland Clinic also found high rates of false-

negatives with this same rapid test.27 

While fast yet somewhat inaccurate tests can be useful 

to quickly screen for sick people in certain cases 

(such as for the flu29), they can also pose a problem for 

healthcare providers as they try and determine the best 

course of treatment for a patient. In addition, inaccurate 

results may also make it difficult to gauge the true 

infection rate and spread of the virus. 

Compared to rapid antigen tests, laboratory-based 

diagnostic tests are in general more specific and 

sensitive. However, the tradeoff is the wait time to get 

samples to the laboratory and the resources needed to 

perform the test and then get results back to physicians 

or the testing center. For example, Roche’s cobas® 

SARS-CoV-2 test delivers results with a very high 

positive percent agreement (sensitivity) and negative 

percent agreement (specificity) in about 3.5 hours.30 

The combination of rapid, molecular and antibody tests 

have allowed governments and local authorities the 

ability to better manage, or even lift, the lockdowns 

imposed during the height of the crisis. While all 

countries were working hard to find sufficient tests, 

the pressure on healthcare systems to rapidly scale up 

their COVID-19 antibody testing capabilities also led to 

suspect testing kits purchased. 

The UK government, for example, bypassed its normal 

processes to procure two million home test kits said to 

detect antibodies for the coronavirus from two Chinese 

companies.21 After paying $USD 20 million for these 

tests and expressing their ability to be a “game changer” 

in the fight against COVID-19, a laboratory at Oxford 

University found them to be insufficiently accurate, and 

they have since been set aside as unusable. 

Diagnostic quality
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LESSONS LEARNED 

 An array of tests that can diagnose COVID-19 throughout its different stages of infection, 

    as well as those that can identify those who have previously been infected, is necessary 

    to combat the disease  

 Educational efforts about test use (i.e. how and when to use which test) is essential 

    to successfully combat the pandemic

 Lack of inventory, planning and preparedness led to purchasing of tests that were 

    inaccurate, or were used improperly 

 Diagnostic and antibody testing capabilities need to be designed to be quickly scalable, 

    so that production and inventories can be easily and quickly ramped up during a crisis 

 Global supply chains should be reconsidered, with investment in local or regional 

    development and production a greater priority. This can help ensure that diagnostic 

    tests are available at all times, including times of a pandemic. 

 Major players in diagnostics supplies should work continuously to communicate and build 

    trust with governments, health authorities and the general public for their high quality 

    products. This will help avoid the temptation to do business with more suspicious players 

    who promise testing speeds or results that are “too good to be true” in a time of crisis.  

Diagnostic quality
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Investment in diagnostic capabilities and infrastructure 

is required to transform healthcare, and it results in a 

direct economic benefit to population health and the 

efficiency of the healthcare system. Quality diagnostics 

are making an impact on healthcare during the 

COVID-19 pandemic, and have been doing so in many 

areas before the pandemic, but were not as visible 

as they are now.

What can be done to address the weaknesses 

and gaps in diagnostics that the COVID-19 pandemic 

has exposed? The COVID-19 pandemic presents 

a chance to reinvent the way we look at diagnostic 

testing and its value. 

How to prepare for

the future

Between 1940 and 2004 there were 
335 emerging infectious disease origins 
reported globally.31 Therefore, we know 
that COVID-19 is only one in a series 
of pandemics and that another is sure 
to come. 

Preparing for the future
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Invest in point of care testing

Invest in our frontline point of care diagnostic capability 

to enable more targeted and timely public health 

responses. Increased use of point of care testing can 

assist in rapid diagnosis of emerging diseases and will 

help shorten the time from its emergence to treatment.

Build testing infrastructure

Any improvements and access to diagnostic 

technologies need to be accompanied by the ability 

to interpret and act on the results.31  Building the 

necessary laboratory infrastructure will help to drive 

prompt diagnosis of an emerging pandemic. Rapid 

testing has played an increasingly important role in the 

containment efforts for COVID-19. The ability to deploy 

more rapid tests quickly will be key to successfully fight 

against any fast moving pathogen in the future. 

Go digital 

Today’s health systems often face delays in obtaining 

timely results from traditional diagnostic labs, with 

testing often done in central labs. With the rapidly 

developing COVID-19 situation, speed of testing and 

receiving results became paramount. Digital diagnostics 

could help relieve some of the capacity and resource 

pressures and improve the speed and efficiency in 

this process. For example, at-home influenza tests 

are already being developed that allow patients to 

send information to a physician via a smartphone. Any 

treatment, if needed, could be delivered to the patient’s 

door, and infected patients would not have to leave their 

homes for treatment. 

Preparing for the future
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Ramp up real-time testing:

 

Wearable biosensors can collect physical health 

information such as heart rate, blood pressure, 

temperature, and respiratory rate. These can all play 

a vital role in determining the health of a patient, and 

could allow them to be monitored continuously in the 

case of an outbreak or pandemic. Through the use 

of a wearable, smartwatch or other device, instant 

feedback can be provided, allowing doctors and, 

eventually, healthcare providers and even governments 

to make better decisions about how and where disease 

interventions should be focused. 

Value-based diagnostics: 

Laboratories make up a small proportion of overall 

healthcare spend, but with COVID-19, key players  

such as governments and health authorities have seen 

the critical role they play in managing a health crisis. 

The biggest change is the move from volume to value. 

Healthcare systems today are asking for value as shown 

by improved patient health and outcomes. 

The move toward value-based healthcare has been 

underway since long before the COVID-19 pandemic. 

Diagnostics have been the silent partner, playing a 

critical yet understated role in this movement. Unlike 

treatments, diagnostics are not able to directly improve 

patient outcomes on their own - an action must be 

taken in response to the result to affect the outcome. 

However, they are a low risk and relatively low cost 

way to generate critical information that does inform 

diagnosis, treatment and, eventually, outcomes. In 

this way, they can be a valuable resource for disease 

prevention, detection and management.

With COVID-19, the case has been made for a powerful 

and robust diagnostic testing capability. Diagnostics 

providers and the healthcare industry need to take this 

rare opportunity to translate this thinking into policy, and 

work with regulators, health authorities and payers to 

ensure that they are reimbursed and paid according to 

the value they bring, and not just the volume of tests they 

can run. 

This will have benefits not 
just for the current crisis, 
but for the long-term 
health of the healthcare 
system – not to mention – 
of patients themselves. 

Preparing for the future
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Name

Conclusions

The impact IVDs have made in the past decades 

is undeniable – they have been a game changer. 

While healthcare systems may have treated in vitro 

diagnostics as a useful but less glamorous tool, 

accounting for only a small fraction of total healthcare 

spend, IVDs have established a substantial influence 

over clinical decision-making, and have become an 

indispensable element in today’s healthcare system.  

Patients with diseases ranging from cancer, heart 

disease, HIV to hepatitis, are living longer and healthier 

lives thanks to the routine use of diagnostic testing. 

Not only have IVDs helped improve patient outcomes, 

but their economic impact is clear: better identifying 

individuals who will benefit most from a particular 

intervention, and how well they may respond, leads to 

potentially great cost savings. 

Now, the COVID-19 pandemic has laid bare the 

vulnerabilities in our healthcare systems, in particular 

our dependency on reliable and quality testing. As we 

look back and begin to learn from the crisis, we can 

truly see and appreciate the value that diagnostics 

provide. For as much as innovative pharmaceutical 

treatments bring to the table, they can’t do it alone. 

Quality, reliable IVDs play an absolute crucial role in 

improving health outcomes. And when we crunch the 

numbers, IVDs can play perhaps an even bigger role 

in helping to manage rising healthcare costs. This will 

become even more evident as healthcare systems shift 

towards preventive health and healthcare from the 

traditional sick care models.  
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