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Disclaimer

• This presentation contains publicly available information with no proprietary or confidential information 
contained within. This does not represent the views of any of my employers and is intended for 
educational purposes only. I am not compensated for this presentation.
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Outline

• Introduction to CDx Regulation
• FDA Organizational Introduction (Office of Product 

Evaluation & Quality)
• Diagnostic update



Risk Category Definition Risk Controls Examples
Class I Low-risk; subject to the least 

regulatory control
General controls including facility 
registration, product listing with FDA, record 
keeping, premarket notification, and 
adherence to quality systems regulation 
(QSR)

• Elastic bandages
• Examination gloves
• Hand-held surgical 

instruments

Class II Higher risk; general controls 
alone are insufficient to ensure 
safety and effectiveness

• All Class I controls
• Performance standards, post-market 

surveillance, patient registries, and FDA 
guidelines

• 510(K) clearance
• (Ask me what is de novo?)

• Powered wheelchairs
• Infusion pumps
• Surgical drapes
• Most Diagnostic Tests

Class III Highest risk; life-sustaining, life-
supporting, and implantable 
devices, or new devices not 
substantially equivalent to legally 
marketed devices 

• All Class I and II controls
• Must receive premarket approval (PMA) to 

ensure safety and effectiveness 

• Heart valve 
replacements

• Implanted stimulators
• Breast implants
• CDX

FDA Classifies Medical Devices into One of Three Classes

DRIVEN BY LEVEL OF RISK AND INTENDED USE



Co-development of Drug-Diagnostic
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So what do I need …

§ FDA recommends that the IVD is analytically validated prior to use in 
clinical trials, particularly around the clinical decision points

−Analytically validate prior to use, preferably use a fully-specified  
“market-ready” test for enrollment of patients into a trial

● Bank specimens for future AV studies, bridging studies

● Consider informed consent policies for all uses of samples (e.g., 
retesting)

● Consider lability issues when storing specimen; for example, store 

BLOCKS and not SLIDES if possible, for SLIDES are more labile

● Bonus question: TRAINING vs VALIDATION! 
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List of Approved CDx (not exhaustive)

Insert your date / confidentiality text 
here

4x3 core presentation 7



Follow-On CDx
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What is a Follow-on CDx?

• A follow-on companion diagnostic (FCD) is intended to be used with the therapeutic product in the indicated patient 
population, as in the labeling of the comparator companion diagnostic. (CCD) 

• However, the manufacturer of a follow-on companion diagnostic device may not have a therapeutic partner to 
conduct a new clinical trial or may lack the patient samples from the original clinical trial, where the comparator and 
therapeutic product were evaluated. 

• As such, an external concordance study is conducted to assess the concordance between the comparator and the 
follow-on device. Difficulty and challenges arise on how to evaluate the follow-on devices clinical performance 
based the agreements from an external concordance study. 
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Follow-On Companion Diagnostic
Types of fCDx

From Gene Pennello’s presentation
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Key Principles of FCD/CCD Analysis
• The FCD Manufacturer will retest the patient samples from the original clinical trial 

using FCD to determine patient biomarker status defined by FCD. For example, if FCD 
is intended to select marker positive patients for the treatment, then the primary 
analysis for FCD clinical validation is the therapeutic efficacy in FCD positive patients. 

• Therefore, if a patient enrolled in the original clinical trial has FCD negative result, the 
patient should be excluded in the primary analysis. Using the agreements between 
FCD and CCD and the clinical data from the original clinical trial, the therapeutic 
efficacy in FCD IU population can be estimated directly using the same statistical 
method as the bridging studies (Li 2015). 

• If only CCD positive patients are enrolled in the original trial, all available enrolled 
patient samples from the original trial should be retested by FCD to determine their 
FCD results. 

• In addition, sufficient number of CCD negative patient samples should be retested by 
FCD so that both positive (PPA) and negative percentage agreements (NPA) between 
CCD and FCD can be assessed. Note that PPA and NPA are needed to assess the 
therapeutic efficacy in FCD IU population (Li 2015).
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FDA Approved device as comparator for concordance 
studies
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FDA works in a creative and collaborative manner in seeking performance 
studies… 

• Analytical Validation was demonstrated both for specific calls as well as at platform level
• For example, Precision was evaluated for specific alterations associated with CDx claims as required for a follow-on 

CDx claim but representative alterations were chosen to support platform level performance including MSI, TIM and 
MAF of short variants, 

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=P170019
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Extensive interrogation of the system was 
performed

• DNA Extraction

• DNA Amplification

• Guard banding robustness on the 
steps – library construction, hybrid 
capture and sequencing

• Including robustness in detection 
INDELs and Re-arrangements

• A large Tissue comparability study 
was performed since we were 
seeking a pan-tumor claim
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EGFR follow-on study results
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EGFR mutations exon 19del/L858R in NSCLC patients inform treatment with 
Gilotrif, Iressa or Tarceva. CCD = cobas EGFR mutation test (replicates 1, 2), F = 
F1CDx



Looking at Percent agreements
Example: F1CDx was compared with Roche Cobas EGFR test
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Follow-on Studies

• Similar concordance studies were performed for 
Ø EGFR T790M

Ø ERRB2

Ø ALK

Ø KRAS

Ø BRAF
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Regulatory Strategy for a WSI-based AI/ML 
algorithm

• There are two main regulatory concepts that I would focus on 
for this device:

• The whole slide image scanner and the regulatory considerations 
thereof;

• The processing of the captured images – creating an algorithm based on 
the images captured – and based on that providing a 
predictive/prognostic score for the slide in question - IVDMIA

• Precedents exist for both of these activities individually, but 
have not been approved/cleared yet in a joint context (thus far)

• Let’s look at each of the component regulatory concepts one 
after the other
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Companion Dx v/s Clinical Decision Support

• Are we pursuing a CDx or a CDS?
• CDS definition – Most software to date have been in the CDS category

• Clearly, this talk assumes we are pursuing a CDx. 
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Whole Slide Imaging Scanners
Aperio – Leica Biosystems – cleared October 2008
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Whole Slide Imaging Scanners
Aperio – Leica Biosystems – cleared October 2008 – INTENDED USE

Insert your date / confidentiality text 
here

4x3 core presentation 21



Whole Slide Imaging Scanners
Aperio – Leica Biosystems – cleared October 2008 – STUDY DESIGN
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Please Note: The antibody used to stain was FDA-cleared



Whole Slide Imaging Scanners
Philips Intellisite Pathology Solution –cleared October 2017 
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1. Indications for use: 
The Philips IntelliSite Pathology Solution (PIPS) is an automated digital slide 
creation, viewing, and management system. The PIPS is intended for in vitro 
diagnostic use as an aid to the pathologist to review and interpret digital images of 
surgical pathology slides prepared from formalin-fixed paraffin embedded (FFPE) 
tissue. The PIPS is not intended for use with frozen section, cytology, or non-
FFPE hematopathology specimens. 

The PIPS comprises the Image Management System (IMS), the Ultra Fast 
Scanner (UFS) and Display. The PIPS is for creation and viewing of digital 
images of scanned glass slides that would otherwise be appropriate for manual 
visualization by conventional light microscopy. It is the responsibility of a 
qualified pathologist to employ appropriate procedures and safeguards to assure 
the validity of the interpretation of images obtained using PIPS. 



IVDMIA – In Vitro Diagnostic Multivariate Index Assay

Definition and Regulatory Status of IVDMIAs
Definition
• An IVDMIA is a device that:
• Combines the values of multiple variables using an interpretation function to yield a 

single, patient-specific result (e.g., a “classification,” “score,” “index,” etc.), that is 
intended for use in the diagnosis of disease or other conditions, or in the cure, 
mitigation, treatment or prevention of disease, and

• Provides a result whose derivation is non-transparent and cannot be independently 
derived or verified by the end user.
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What’s out there…
Scratching the surface – lot of activity, we will need to focus our approach
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Path AI collaboration with BMS on PD-L1

The ConvPath algorithm can "look" at cells and identify their types based on their appearance in the pathology 
images using an AI algorithm that learns from human pathologists. This algorithm effectively converts a pathology 
image into a "map" that displays the spatial distributions and interactions of tumor cells, stromal cells (i.e., the 
connective tissue cells), and lymphocytes (i.e., the white blood cells) in tumor tissue.
Whether tumor cells cluster well together or spread into stromal lymph nodes is a factor revealing the body's 
immune response. So knowing that information can help doctors customize treatment plans and pinpoint the right 
immunotherapy.
Ultimately, the algorithm helps pathologists obtain the most accurate cancer cell analysis - in a much faster way.

UT Southwestern’s new AI-software tool

Concentriq Dx (CE-mark) enables pathologists to make a 
primary diagnosis of diseases like cancer from digitized 
images of patients' tissue biopsies, helping laboratories to 
deliver more timely, higher quality diagnoses. By centering 
the practice of pathology around images instead of physical 
glass slides, Concentriq Dx automates time-consuming and 
error-prone manual tasks and streamlines access to 
specialized expertise.



Core Concepts of FDA’s thinking on AI/ML devices

Types of AI/ML devices – Let’s discuss formative principles
510(k) cleared SaMD
• Framework refers to 510(k) software modification guidance’s focus
(Note: keep in mind that 510(k) is about iterative changes to a device; where a legally marketed predicate 
exists)

• A change that introduces a new risk or modifies an existing risk that could result in a significant harm
• A change to risk controls to prevent significant harm
• A change that significantly affects critical functionality or performance specifications of the device

PMA-approved SaMD
• Not all AI/ML-based SaMD are locked; some algorithms can adapt over time. 
• The power of these AI/ML-based SaMD lies within the ability to continuously learn, where the 

adaptation or change to the algorithm is realized after the SaMD is distributed for use and has “learned” 
from real-world experience. Following distribution, these types of continuously learning and adaptive 
AI/ML algorithms may provide a different output in comparison to the output initially cleared for a given 
set of inputs. 

Using the 510(k) paradigm
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Core Concepts of FDA’s thinking on AI/ML devices

Types of AI/ML devices – Let’s discuss formative principles

• Modifications related to performance, with no change to the intended use or new input type: This 
type of modification includes improvements to analytical and clinical performance that can result from a 
number of changes. This may include re-training with new data sets within the intended use population 
from the same type of input signal, a change in the AI/ML architecture, or other means 

• Modifications related to inputs, with no change to the intended use: These types of modifications are 
those that change the inputs used by the AI/ML algorithm. These modifications may involve changes to 
the algorithm for use with new types of input signals, but do not change the product use claims. 

• Modifications related to the SaMD’s intended use: These types of modifications include those that 
result in a change in the significance of information provided by the SaMD (e.g., from a confidence score 
that is ‘an aid in diagnosis’ (drive clinical management) to a ‘definitive diagnosis’ (diagnose)). 

Using the 510(k) paradigm
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Foundation One CDx
Intended Use
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Aperio Scanner



AV Issues to consider
• Slide quality
• Fails Normalization
• Insufficient Tumor
• Tumor region not specified
• Tumor region not in focus
• Fixation not uniform
• Staining not uniform
• Slide expiration
• Robustness of slides
• Staining too old
• Partial Fixation
• Slide cut non-uniform
• Types of Fixative used (demonstrate robustness regardless of fixative?)
• Operator variability
• Scanner variability

Analytical Validation Issues
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Learning from the experts
Here’s what I have been reading
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