
1 © 2025 Cardinal Health. All Rights Reserved.  

© 2025 Cardinal Health. All Rights Reserved.  

Jieli Shirley Li, MD, PhD, DABCC, FCACB

Associate Professor/Director of Clinical Pathology Services

The Ohio State University Wexner Medical Center

September 23, 2025

Data-Driven Optimization of 
Diagnostic Thresholds in Clinical 
Laboratories



2 © 2025 Cardinal Health. All Rights Reserved.  

• Describe current challenges in setting and applying diagnostic thresholds in 
laboratory testing

• Recognize the clinical implications of outdated or assay-misaligned 
thresholds

• Apply outcome-based, data-driven approaches to evaluate and refine 
thresholds across different disciplines

• Translate case-based strategies into practice to enhance diagnostic 
accuracy, reduce unnecessary test rejection, and improve patient care

Learning Objectives
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Importance of 
Accurate 
Diagnosis
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• Many thresholds in use today have not been re-evaluated.

• Manufacturer-provided cutoffs 

• Inappropriate reference intervals 

• Instrument-specific variability and differences in calibration or 
analytical performance

• Lack of harmonization

Limitations of Existing Thresholds
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Closing the Loop: Data, Strategy, and Outcomes

Modified from Crit Rev Clin Lab Sci. 2019 Nov 2;57(3):146-160. 
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➢According to the Endocrine Society, a cortisol level above 18 µg/dL at either 30 

or 60 minutes is used as a cutoff to evaluate adrenal insufficiency after an 

ACTH stimulation test. 

➢However, the original source for this 18 µg/dL cutoff lacks detailed 

methodology information. This cutoff was likely based on immunoassay 

technology using polyclonal antibodies. 

➢More recently, one commercial immunoassay, which uses monoclonal 

antibodies, has recommended a lower cutoff value. 

➢ Is the 18 µg/dL cutoff accurate for our analyzer?

Case 1- Assay-Specific Cortisol Cutoffs for Adrenal 
Insufficiency Diagnosis
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➢Challenge: Historical cortisol cutoffs used in ACTH stimulation tests (e.g., 18 

μg/dL) were derived from polyclonal immunoassays and do not account for 

newer monoclonal antibody-based assays. This discrepancy can lead to 

overdiagnosis and unnecessary treatment of adrenal insufficiency.

➢Action: Compared cortisol levels from the three commercial immunoassays in 

patients undergoing ACTH stimulation. Conducted ROC analysis to establish 

new diagnostic thresholds, using the LC-MS/MS as a reference.

Case 1- Assay-Specific Cortisol Cutoffs for Adrenal 
Insufficiency Diagnosis
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• Endocr Pract. 2022 Jul;28(7):684-689. 
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Results

➢A cortisol level of 18 µg/dL on our analyzers 

is accurate and practical for diagnosing 

adrenal insufficiency, as it uses polyclonal 

antibodies.
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➢The lab needs to switch from contemporary to high-sensitivity 

troponin due to its higher analytical sensitivity, which allows for 

more accurate detection of low levels of troponin, improving early 

diagnosis and patient care. 

➢Physicians are seeking clarification on the differences between 

these two assays, as both measure troponin. They are concerned 

about whether the high-sensitivity troponin assay might cause 

discrepancies in diagnosing or managing patient cases.

Case 2- Addressing Clinical Concerns in the Switch to 
High-Sensitivity Troponin
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➢Challenge: Both assays measure the same biomarker, but differences in 

analytical sensitivity, reporting units, and thresholds, especially with sex-

specific 99th percentiles, raised questions about potential overdiagnosis, age 

or sex disparities, and clinical discordance.

➢Action: Two retrospective studies were conducted to evaluate concordance 

between contemporary and high-sensitivity troponin assays. One focused on 

incidence of elevations above the 99th percentile across ED and inpatient 

populations. The other assessed diagnostic patterns across age, sex, and 

different high-sensitivity cutoff definitions. Concordance and survival analyses 

were also performed.

Case 2- Addressing Clinical Concerns in the Switch to 
High-Sensitivity Troponin
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• Hi Shirley – 

➢In all the clinical reading that I have seen, normal testosterone 

levels are between 300-800.  Ours has a much lower range, which 

makes some physicians think that a reading in the ‘normal’ level is 

not actually normal. Most of what I have read indicates that free 

testosterone should be considered if ran on an equilibrium dialysis 

assay.  

➢The clinical literature is fairly consistent that the former is much 

more clinically useful than the latter. 

Case 3-Harmonizing Testosterone Reference Intervals with 
Clinical Guidelines
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264-916 ng/dL

Clinicians should use a total testosterone level 

below 300 ng/dL as a reasonable cut-off in 

support of the diagnosis of low testosterone.
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➢Establishment: Minimal 120 healthy individuals for each age and 

set partition

➢Challenges: Difficult to achieve these numbers when using traditional 

direct sampling methods

➢Verification: Minimal 20 samples to verify manufacturer-suggested 

reference intervals

➢Challenges: These reference intervals may not accurately reflect the 

lab’s patient population. 

CLSI Recommendations
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Total testosterone

Free testosterone
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Updated Reference Intervals

> or = 19 years Male (ng/dL) Female (ng/dL)

Total testosterone 240-950 8-60

Free testosterone 2.29-20.70 0.00-1.08
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264-916 ng/dL

Clinicians should use a total testosterone level 

below 300 ng/dL as a reasonable cut-off in 

support of the diagnosis of low testosterone.
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Updated Reference Intervals
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➢Challenge: The HbA1c assay on the HPLC platform exhibited a high 

rejection rate (30%), leading to clinician complaints, repeat testing, and 

diagnostic delays. Flags on the instrument—some due to actual 

hemoglobin variant interference, others due to instrument limitations—

make it difficult for staff to determine which results were reliable.

➢Action: Reviewed 3 months of flagged results and categorized rejection 

causes. Developed and implemented a laboratory workflow algorithm to 

guide staff on when to release, hold, or investigate flagged results. This 

also included clear communication protocols with clinicians and 

recommendations for alternative testing (e.g., fructosamine) when 

variant interference was suspected.

Case 4-Reducing HbA1c Rejection Rates Through 
Algorithm-Driven Decision Support
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Hb A1c Rejection Rate – 30%

Unpublished data © The Ohio State University Wexner Medical Center

Flags on the instrument % (3 months before)

No HbA1c results 2

Possible variant interference 32

High HbA1c 11

Low HbA1c 6
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Hb A1c Rejection Rate – 21%

Flags on the instrument % (3 months before) % (3 months after)

No HbA1c results 2 2

Possible variant interference 32 18

High HbA1c 11 7

Low HbA1c 6 3
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• Dr. Li – I have a 62-year-old patient with type 2 diabetes who has been 

treated with Lispro. Recently, he has been experiencing recurrent 

episodes of symptomatic hypoglycemia, primarily occurring in the late 

afternoon, despite reduced insulin doses. His laboratory results show 

abnormally high insulin levels that seem inconsistent with his dosing 

schedule. I am wondering if your method can detect Lispro specifically, as 

I need to confirm whether the elevated insulin is due to exogenous Lispro 

or if there is unexpected endogenous insulin production. Assessing his 

endogenous insulin status would be very helpful in guiding further 

management.

Case 5 –Not All Insulin Tests Are Equal: Implications for 
Factitious Hypoglycemia Workups
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• Challenge: Inconsistent detection of insulin analogs across different 

immunoassay platforms has contributed to diagnostic uncertainty in suspected 

cases of factitious hypoglycemia, potentially leading to misdiagnosis or delayed 

care.

• Action: Conducted a comparative study evaluating the performance of our 

immunoassay versus LC-MS/MS. Five insulin analogs were spiked into serum at 

clinically relevant concentrations and tested to assess cross-reactivity and 

recovery. Results were analyzed against recombinant human insulin controls.

Case 5 –Not All Insulin Tests Are Equal: Implications for 
Factitious Hypoglycemia Workups
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• Endocrine. 2024 Jul 19. doi: 
10.1007/s12020-024-03970-6. 
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• Hi Shirley, 

➢I wanted to discuss the calcitonin assay. I have several patients with 

medullary thyroid cancer (MTC) and MEN2. 

➢According to the ATA guidelines, imaging should be followed up if calcitonin 

is detectable in MTC patients after thyroidectomy. However, I now have 

more patients with detectable calcitonin but no evidence of recurrence after 

imaging. 

➢Should we reconsider the cutoff for detectable calcitonin, or is further 

investigation into these cases warranted?

Case 6 - Establishing Clinically Meaningful Calcitonin 
Thresholds Post-Thyroidectomy
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• Challenge: Following implementation of the new immunoassay platform with 

increased analytical sensitivity for calcitonin, more patients with medullary thyroid 

carcinoma (MTC) had detectable calcitonin levels post-thyroidectomy. According 

to ATA guidelines, detectable calcitonin warrants imaging, but many of these 

patients showed no evidence of recurrence. This discrepancy raised concerns 

about unnecessary follow-ups and clinical confusion.

• Action: Conducted a retrospective review of 56 samples from 40 post-

thyroidectomy patients. Evaluated calcitonin levels alongside imaging studies 

and carcinoembryonic antigen (CEA) results to determine a clinically meaningful 

threshold using the new assay.

Case 6 - Establishing Clinically Meaningful Calcitonin 
Thresholds Post-Thyroidectomy
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➢Periodically re-evaluate diagnostic thresholds 

➢Engage clinicians early and align diagnostic criteria 

➢Use published guidelines and peer benchmarking 

➢Build infrastructure to document, track, and audit threshold changes

Recommendations for Practice
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Thank you
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