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QUALITY IN LABORATORY MEDICINE
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to clinical outcomes
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The value of laboratory medicine to healthcare

This recent report showed that 60% of the 
healthcare activities is influenced by the lab tests. 



Clinical Laboratories Market Profile Overview

~ $200 billion

Market size 2021

4.7%-5.8%

growth rate

~ $300 billion

Revenue forecast 2028

https://www.globenewswire.com
https://www.industryarc.com
https://www.grandviewresearch.com
https://www.marketresearchfuture.com
https://www.pharmaceutical-technology.com/

https://www.globenewswire.com/
https://www.industryarc.com/
https://www.grandviewresearch.com/
https://www.marketresearchfuture.com/
https://www.pharmaceutical-technology.com/


Two Major Frameworks to evaluate diagnostics tests

Analytical validity

Clinical validity

Clinical utility

Ethical, legal and 
social impacts
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Providers, patients 
and payers’ prospective

• Value: how it affects 
treatment decisions vs 
quantity of information 
provided.

• In the US , to be eligible for 
insurance coverage, a test 
must demonstrate clinical 
utility: the test’s impact on 
clinical decision making. 

https://www.appliedpolicy.com/medicare-reimbursement-requiremen
ts-for-in-vitro-diagnostic-ivd-tests/



A simplified equation to evaluate the value of 
laboratory testing 

value = Outcome

Cost

Understand the impact of testing on management, 
care pathways and outcomes.



Operational efficiency/
Clinical Workflow

Change patient 
Management/
Clinical Decisions

Patient/clinical
Outcomes

Cost-effectiveness/
Economics

Patient Centeredness

Safety

Outcome studies



1
TF-OSLM membership

IFCC Task Force on Outcome Studies in Laboratory Medicine (TF-OSLM)



TF-OSLM Scope and Mandate

Identify existing 
evidence

Develop a funded 
research program

Create a 
repository/database

Develop communication 
materials

IFCC Task Force on Outcome Studies in Laboratory Medicine (TF-OSLM)

 Collaboration
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IFCC TF-OSLM officially launched 
the OSLM database

https://oslm.ifcc.org    launched on Dec 1, 2023

A tool for supporting research, education, and policy 
development in healthcare.

https://oslm.ifcc.org/


















Outcome Evidence: 
Shaping the healthcare decisions

Policy making: 
*Health coverage/reimbursement

*Health and public policies, regulations, 
strategies and guidelines

*Public funding

Clinical practice 
guideline development

Regulatory approval
Test adoption, 
implementation and 
utilization



HIV self-testing

An effective tool in overcoming barriers to 
traditional facility-based HIV testing services, 
such as stigma, distance, and a long waiting time for results 



https://www.ncbi.nlm.nih.gov/books/NBK401
684/pdf/Bookshelf_NBK401684.pdf

2016

By the end of 2020, there were 88 countries that had 
implemented policies to support the sale of HIVSTs. 



Analytical validity

Clinical validity

Clinical utility

Ethical, legal and 
social impacts
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• Increased the uptake of HIV 
testing and the frequency of 
HIV testing

• Increased linkage to care 

• Did not increase HIV risk 
behaviors, other adverse 
events or # of STIs

• High Acceptability and 
willingness to use

• Cost-effective

Can be used and interpreted 
by a self-tester as well as by a 
trained health worker

High sensitivity and specificity
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July 30, 2014

linkage to care 



181/8194, 2.2%
63/8466, 0.7%

A significantly greater proportion of adults 
in the home group initiated ART compared 
with the facility group 



Test-Treatment (Patient management) RCTs

Figure from: Hot, A., et al. (2021). "Randomized test-treatment studies with an outlook on adaptive designs." BMC Med Res 
Methodol 21(1): 110.

Patient management



Benefits and limitations of traditional 
clinical trials

❖ Traditional clinical trials – Evaluate test performance in 
controlled setting 

❖ Benefits include: 
– Control over the study design and protocol 
– Control for confounding 

❖ Limitations 
 – Usually expensive and time-consuming 

– May be difficult to collect rare outcomes 
– How generalizable are results?

https://www.cdc.gov/cliac/docs/november-2021/13_Rubinstein-CLIAC-RWE.pdf



https://www.fda.gov/media/120060/download

2016



FDA definition of 
real world data and real world evidence

https://www.fda.gov/media/148543/download



Real world data sources

https://www.cdc.gov/cliac/docs/november-2021/13_Rubinstein-CLIAC-RWE.pdf





Study Design and Real-World Data 

https://www.fda.gov/media/148543/download

RCT- randomized clinical trial 
eCRF - electronic case report form



Potential benefits of real-world data sources 

❖ Understand device performance in real-world environment to inform 
benefit-risk 

❖ Collect outcomes not always feasible in traditional trials 

❖ Opportunities to partner w/patients in new ways 

❖ Reduced time/cost to answer important questions 

❖ Inform future device modifications and new technology 
development 

❖ Better align evidence generation with innovation cycles

https://www.cdc.gov/cliac/docs/november-2021/13_Rubinstein-CLIAC-RWE.pdf



Before-and-After study
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Objective: To evaluate the impact of transitioning 
from conventional cardiac troponin (cTn) to hs-cTn on 
test and resource utilization, operational efficiency, 
and patient safety.



Design: Retrospective cohort before and after study 

9757 subjects

4321 subjects



Design: Retrospective cohort before and after study 

Participants: Consecutive emergency department (ED) patients 
           with at least one cTn test resulted.

Intervention:  a 0/2-h diagnostic algorithm for non-ST-elevation myocardial infarction 
                           

9757 subjects

4321 subjects







P=0.81



Time interval between first and second troponin test collection
 among those with serial testing

Hospital 1 Control

After

Before



A closer look at ED LOS



A closer look at ED LOS



Improvement in care consistent with 
national guidelines

• Conclusions: Implementation of a hs-cTn was associated with 
an improvement in serial cTn testing, a neutral effect on 
probability of hospital admission, and a modest increase in ED 
LOS.

• Recent cardiology and emergency medicine society guidelines 
recommend use of serial cTn testing in patients presenting with 
symptoms suspicious for NSTEMI. Thus, implementation of the 
hs-cTn was associated with an improvement in care consistent 
with national guidelines. 



“Control” for before and after study design

• A major strength of this study is the comparison to a control hospital 
where the intervention was not undertaken. This has significant 
advantages over single-arm before-and-after studies, most notably in 
controlling for potential temporal trends unrelated to the 
intervention. 

• To the best of our knowledge, this is the first study to employ this 
design to evaluate the effect of implementation of hs-cTn on these 
outcomes.
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Strategic Objectives

To promote directed research evaluating the role 
of laboratory medicine on clinical outcomes 

To build awareness and understanding with 
regards to the critical role of laboratory medicine 
plays in healthcare outcomes

1

2



Patient 
Outcomes? Implemented in clinical practice?

?Influence decision making?
?Change patient management?

?Contribute to healthcare process? 

Laboratory 
Testing

What will be funded?





Title of project

Defining the importance and impact of clinical laboratory testing practices 
and result return on Covid-19 patients: A GENCOV study

The ‘70%’ claim: finding the evidence base through big data analysis

The research implementation of the clinical model for evaluation CYP2C19 
alleles genotype guided clopidogrel treatment

Impact of clinical laboratory test profile on the clinical management and 
outcome of Acute Kidney injury at Livingstone University Teaching 
Hospital: The ICLaTA study

Impact of NT-proBNP Guided Management of Chronic Heart Failure on 
patient outcome in a Nigerian tertiary Hospital.

Impact of sFlt-1 and PlGF testing on the management of women with 
suspected preeclampsia in a high-risk obstetrics unit

Year Country
2022 Canada

2022 Australia
2022 Georgia

2022 Zambia

2022 Nigeria

2023 Canada

55 submissions in 2022 and 34 submissions in 2023
6 selected 



Biomarker discovery, 
validation

Quality, 
proficiency, feasibility

Lessons learned from “Call for proposals”

20%

Screening, prediction, 
correlation, association

42%

7%
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The gap and need for better awareness and 
understanding of the difference between diagnostic 

validation/correlation and outcome studies 
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https://academic.oup.com/clinchem/article/69/11/1317/7265356?guestAccessKey=ab434da2-9f2f-4124-
a84c-fe1e39d7b40e&utm_source=authortollfreelink&utm_campaign=clinchem&utm_medium=email



IFCC TF-OSLM call for actions

•Further stimulate the development of high-quality 
outcome studies by calling on multidisciplinary 
collaboration.

•Clinical effectiveness trials and studies should 
become a standard component of diagnostic test 
evaluation.

•Funding must also be emphasized and allocated 
appropriately to ensure the successful 
implementation of outcome studies. 



2024  TF-OSLM - Call for study proposals

https://ifcc.org/executive-board-and-council/eb-task-fo
rces/task-force-on-outcome-studies-in-laboratory-medi
cine-tf-oslm/
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Thank you!

Please contact me for any suggestions and comments:

zhz9010@med.cornell.edu


