
Rolf Thermann
TÜV Rheinland LGA Products GmbH

Companion Diagnostics (CDx) and
personalized Medicine

LISAvienna Business Treff:
Regulatory Konferenz für Medizinprodukte und IVD

Wien, 06.11.2018



Companion Diagnostics, topics to speak about…..

 A brief introduction about personalized medicine

 Companion Diagnostics under IVDR, how is it defined ?

 Risk classification, conformity assessment, clinical evaluation and some CDx specialities

 Rx + CDx: Routes to compliance
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Companion Diagnostics/IVD‘s

What is a Companion Diagnostic (CDx) ?



First simultaneous approval of CDx (HER2 Assay) and Rx (Herceptin) 1998 in the US. 

CDx

Companion Diagnostics/IVD‘s

What is a Companion Diagnostic (CDx) ?

Source: How Herceptin affects breast cancer cells” by beyondthedish.wordpress.com is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivs 3.0 Unported License.
See: https://beyondthedish.wordpress.com/2012/06/04/smart-bomb-successfully-treat-advanced-breast-cancer-in-clinical-trials/



Companion Diagnostics/IVD‘s

What is a Companion Diagnostic (CDx) ?
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First simultaneous FDA-approval of CDx (HER2 Assay) and Rx (Herceptin) 1998 in the US by Roche. 

Source: How Herceptin affects breast cancer cells” by beyondthedish.wordpress.com is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivs 3.0 Unported License.
See: https://beyondthedish.wordpress.com/2012/06/04/smart-bomb-successfully-treat-advanced-breast-cancer-in-clinical-trials/



Companion Diagnostics under IVDR, how is it defined ?



Companion Diagnostics definition

11/9/2018 Please insert footnote13

CDx definition IVDR (article 2 (7))

„companion diagnostic’ means a device which is essential for the safe and effective use of a corresponding medicinal 
product to: 

 identify, before and/or during treatment, patients who are most likely to benefit from the corresponding medicinal product;

or 

 identify, before and/or during treatment, patients likely to be at increased risk of serious adverse reactions as a result of 
treatment with the corresponding medicinal product; 

 Devices that are used with a view to monitoring treatment with a medicinal product in order to ensure that the 
concentration of relevant substances in the human body is within the therapeutic window are not considered to be 
companion diagnostics. 



Companion Diagnostics/IVD‘s

CDx definition (IVDR, Preamble, 10) 

“It should be made clear that all tests that provide information on the predisposition to a medical condition or a disease, 
such as genetic tests, and tests that provide information to predict treatment response or reactions, such as companion 
diagnostics, are in vitro diagnostic medical devices”.



Companion Diagnostics definition EU/US
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CDx definition IVDR (article 2 (7))/FDA (2014)

„companion diagnostic’ means a device which is essential for the safe and effective use of a corresponding medicinal 
product to: 

 identify, before and/or during treatment, patients who are most likely to benefit from the corresponding medicinal product;

(Identify patients who are most likely to benefit from the therapeutic product)

or 

 identify, before and/or during treatment, patients likely to be at increased risk of serious adverse reactions as a result of 
treatment with the corresponding medicinal product; 

(to identify patients likely to be at increased risk of serious adverse reactions as a result of treatment with the therapeutic 
product) 

 Devices that are used with a view to monitoring treatment with a medicinal product in order to ensure that the 
concentration of relevant substances in the human body is within the therapeutic window are not considered to be 
companion diagnostics. 

(to monitor response to treatment with the therapeutic product for the purpose of adjusting treatment to achieve improved 
safety or effectiveness)



Companion Diagnostics definition EU/US

11/9/2018 Please insert footnote16

„Complementary Diagnostics“ (FDA, 2015)

“A test that identify a biomarker-defined subset of patients that respond particularly well to a drug and aid risk/benefit 
assessments for individual patients, but that are not pre requisites for receiving the drug.”

A complementary test is not required, but it’s recommended (regulating LDTs, first pass metabolism, i.e. CYP 450)



Risk classification, conformity assessment, clinical evaluation
and some CDx specialities



Companion Diagnostics risk classification

11/9/2018 Please insert footnote18

Classification of devices (Annex VIII)

„Devices shall be divided into classes A, B, C, and D, taking into account the intended purpose of the devices and their
inherent risks. Classification shall be carried out in accordance with Annex VIII.“ (IVDR, Article 47)

Class Risik Examples

A
Low individual risk and low risk to public health General lab supply, media, sample 

containers

B
Moderate individual risk and/or low risk to 

public health

Pregnancy self-tests, urine test strips, 

Vitamine B12

C

High individual risk and/or medium risk for 

public health

HLA typing, PSA, Rubella,

Cancer diagnostics, -staging, CDx

D
High individual risk and high risk for public 

health

Blood donor screening (HIV/HCV), blood

grouping (A,B,O) 

R 
I 
S 
I 
K 



11/9/201819

R 
I 
S 
I 
K 

Class Risik Examples

A
Low individual risk and low risk to public health General lab supply, media, sample 

containers

B
Moderate individual risk and/or low risk to 

public health

Pregnancy self-tests, urine test strips, 

Vitamine B12

C

High individual risk and/or medium risk for 

public health

HLA typing, PSA, Rubella,

Cancer diagnostics, -staging, CDx

D
High individual risk and high risk for public 

health

Blood donor screening (HIV/HCV), blood

grouping (A,B,O) 

Companion Diagnostics risk classification

Please insert footnote

Classification of devices (Annex VIII)

For products in classes B-D inclusion of Notified Body is
mandatory!



Companion Diagnostics IVDD

Companion Diagnostics = „other IVD“

 “Self-declaration“ of conformity by manufacturer

 Inclusion of a third party (Notified Body) not necessary

Current legislation under IVDD (98/79/EC): Self-declaration (Annex III)

Declaration of conformity by 
manufacturer

IVDD Annex III
Technical Documentation
Essential requirements

PMS/Vigilance

 IVDD (98/79/EG) Annex III „EC declaration of conformity“
 Manufacturer ensures and declares that products concerned 

meet the provisions of the Directive
 Technical Documentation (IVDD Annex III.3) including

-general description of the product, 
-documentation of the quality system
-results of the risk analysis
-test reports/performance evaluation

 Manufacturer ensures that the manufacturing process follows 
the principles of quality assurance (IVDD Annex III.4)

 systematic procedure to review experience gained from 
devices in the post-production phase



Companion Diagnostics conformity assessment

Routes of conformity assessment (IVDR, Article 48/Annex IX-XI)

Conformity assessment based on a 
QMS and on assessment of TD 

(Annex IX)

Manufacturer applies to NB for
assessment of QMS + TD

NB: Audit + short report on TD 
Consultation EMA/CA

NB issues EU quality
management system

certificate

NB issues EU technical
documentation 

assessment certificate

Conformity assessment on type-
examination

(Annex X)

Manufacturer lodges application for
assessment to NB

(incl. TD and product/type)

NB tests and evaluates product/type
and TD

Short report on TD  Consultation
EMA/CA

NB issues an 
EU type-examination

certificate

NB draws up EU type-
examination report + 

performance evaluation
assessment report

Conformity assessment based on 
production quality assurance

(Annex XI)

manufacturer ensures that the QMS approved 
for the manufacture of the devices concerned 

is implemented 
+

draws up and keeps an EU declaration of 
conformity for the device covered by the 

conformity assessment procedure 
+ 

declares, that the device (class C) concerned, 
undergoes a type examination and conforms 

to the type described in the EU type-
examination certificate

NB issues an EU production quality assurance 
certificate 

manufacturer shall lodge an application for 
assessment of its QMS with a notified body

+



Companion Diagnostics conformity assessment
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The EU situation

Competent authority Notified Body+

Companion Diagnostics conformity assessment: Players
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Competent authority Notified Body+

Companion Diagnostics conformity assessment: Players

Companion Diagnostic
Targeted therapeutic

product +



The US situation

Companion Diagnostics conformity assessment: Players

Companion Diagnostic
Targeted therapeutic

product +

FDA



The EU situation

Competent authority Notified Body+

Companion Diagnostics conformity assessment: Players

Companion Diagnostic
Targeted therapeutic

product +



Companion Diagnostics consultation process

Consultation process EMA / Medicinal products competent authority (CA)

Consultation EMA / 
Medicinal products competent
authority in member state (CA)

Short report of NB on TD of
CDx

(Basis: draft summary of safety 
and performance and the draft 

instructions for use)

60 (+60) days

Report EMA/CA:
Suitability of the device in relation

to the medicinal product

NB: EU technical
documentation 

assessment certificate



Companion Diagnostics consultation process

Consultation process EMA / Medicinal products competent authority (CA)

Consultation EMA / 
Medicinal products competent
authority in member state (CA)

Short report of NB on TD of
CDx

(Basis: draft summary of safety 
and performance and the draft 

instructions for use)

60 (+60) days

Report EMA/CA:
Suitability of the device in relation

to the medicinal product

NB: EU technical
documentation 

assessment certificate

• Article 29 („Summary of safety and performance“)

• Annex XIII („Performance evaluation, performance

studies and post-market performance follow up

(PMPF))

• Annex I, Chapter III (“Requirements regarding 

information supplied with the device”) 



Companion Diagnostics: Miscellaneous

11/9/2018 Please insert footnote29

Assessment of the technical documentation of companion diagnostics: TD-file sampling

Article 48 (7):
Manufacturers of class C devices, other than devices for performance study, shall be subject to a conformity assessment as 
specified in Chapters I and III of Annex IX, including an assessment of the technical documentation as specified in Sections 
4.4 to 4.8 of that Annex of at least one representative device per generic device group. 

In addition to the procedures referred to in the first and second subparagraphs, for companion diagnostics the notified body 
shall for every device follow the procedure for technical documentation assessment laid down in Section 5.2 of Annex 
IX, and shall apply the procedure for technical documentation assessment laid down in Sections 4.1 to 4.8 of Annex 
IX………..

No sampling of TD-files for CDx products !



Companion Diagnostics: Miscellaneous

 Information in the instructions for use: 

„The instructions for use shall contain ….. its function (e.g. companion diagnostic)…and for companion 
diagnostics, the International Non-proprietary Name (INN, i.e. -azepam for Diazepam-derivatives) of the 
associated medicinal product for which it is a companion test

(Annex I, Chapter 3: Requirements regarding information supplied with the device)

EMA: Assignment of CDx on the basis of a result (Summary of product characteristics, SmPC)

FDA: Assignment of CDx on the basis of a brand name

 Device description and specification:

„…the intended purpose of the device which may include information on … its function such as Companion 
Diagnostic…in addition, for companion diagnostics, the relevant target population and the associated 
medicinal product(s). 

(Annex II: Technical Documentation)

Specific and relevant requirements for CDx



Companion Diagnostics: Miscellaneous

 Performance studies / interventional clinical performance studies (Article 58)

“Performance studies involving companion diagnostics shall….in addition to meeting the requirements 
set out in Article 57 and Annex XIII, be designed, authorised, conducted, recorded and reported in 
accordance with Article 58 and Articles 59 to 77 and Annex XIV.” 

“This does not apply to performance studies involving companion diagnostics using only left-over 
samples. Such studies shall however be notified to the competent authority.”

“in the case of interventional clinical performance studies, the analytical performance and scientific validity 
has been demonstrated, taking into consideration the state of the art. Where, for companion diagnostics, 
the scientific validity is not established, the scientific rationale for the use of the biomarker shall be 
provided” 

Additional requirements for certain performance studies (Article 58, IVDR).



Scientific 
validity

Companion Diagnostics: Performance evaluation

 relevant information on the scientific validity of devices 
measuring the same analyte or marker; 

 scientific (peer-reviewed) literature; 
 consensus expert opinions/positions from relevant 

professional associations; 
 results from proof of concept studies; 
 results from clinical performance studies. 

Clinical evidence (Article 2 and 56, Annex XIII) 

„Scientific validity of an analyte” means the association of an analyte with a clinical condition or a physiological state.



Wissen-
schaftliche

Validität

Companion Diagnostics: Performance evaluation

„Analytical performance” means the ability of a device to correctly detect or measure a particular analyte.

Wissen-
schaftliche

Validität

 As a general rule, the analytical performance shall always be 
demonstrated on the basis of analytical performance studies. 

 For novel markers or other markers without available certified 
reference materials or reference measurement procedures, it 
may not be possible to demonstrate trueness. 

- Composite reference standard (CRS)
- Clinical performance studies

Analytical 
Performance

Clinical evidence (Article 2 and 56, Annex XIII) 



Wissen-
schaftliche

Validität

Companion Diagnostics: Performance evaluation

„Clinical performance’” means the ability of a device to yield results that are correlated with a particular clinical 
condition or a physiological or pathological process or state in accordance with the target population and intended 
user. 

Wissen-
schaftliche

Validität

Analyse-
leistung

Wissen-
schaftliche

Validität

Analyse-
leistung

Clinical 
performance

 clinical performance studies;
 scientific peer-reviewed literature; 
 published experience gained by routine diagnostic testing. 

 Clinical performance studies shall be performed unless due 
justification is provided for relying on other sources of clinical 
performance data 

Clinical evidence (Article 2 and 56, Annex XIII) 



Companion Diagnostics: Performance evaluation

„Clinical evidence” means clinical data and performance evaluation results, pertaining to a device of a sufficient 
amount and quality to allow a qualified assessment of whether the device is safe and achieves the intended clinical 
benefit(s), when used as intended by the manufacturer.

Wissen-
schaftliche

Validität

Analyse-
leistung

Klinische 
Leistung

Clinical 
evidence

! !
Annex XIII, 1.3.2. Performance evaluation report
The clinical evidence shall be documented in a performance evaluation report. This report shall include the scientific 
validity report, the analytical performance report, the clinical performance report and an assessment of those reports 
allowing demonstration of the clinical evidence. 

Clinical evidence (Article 2 and 56, Annex XIII) 

Scientific 
validity

Analytical 
Performance

Clinical 
performance



Companion Diagnostics: Performance evaluation

“Clinical benefit” means the positive impact of a device related to its function, such as that of screening, monitoring, 
diagnosis or aid to diagnosis of patients, or a positive impact on patient management or public health; 

Scientifc
validity

Analytical 
Performance

Kclinical
Performance

Clinical 
evidence

Clinical evidence (Article 2 and 56, Annex XIII) 



Rx + CDx: Routes to compliance



Companion Diagnostics: Routes to compliance

Dana Olsen1 and JanTrøst Jørgensen, Companion diagnostics for targeted cancer drugs – clinical and regulatory 
aspects, Frontiers in Oncology, pages 1-8, Vol. 4, May 2014.

Regulators opinion on CDx developmental strategies



Companion Diagnostics: Routes to compliance

Regulators opinion on CDx developmental strategies: FDA

“This guidance document is intended to be a practical guide to assist therapeutic product sponsors and IVD sponsors in 
developing a therapeutic product and an accompanying IVD companion diagnostic, a process referred to as codevelopment. This 
guidance is also intended to assist FDA staff participating in the review of candidate IVD companion diagnostics or their 
associated therapeutic products. 



Companion Diagnostics: Routes to compliance

Regulators opinion on CDx developmental strategies: EMA 

“The scope of this paper is the co-development of a new PGBM and the relevant assay(s) in the 
context of either a drug development or for qualification purposes.”



Companion Diagnostics: Routes to compliance

Regulators opinion on CDx developmental strategies: EMA

“The guideline will provide recommendations relating to the interface between predictive biomarker based assays 
including CDx, and the development and lifecycle of medicinal products.” 



Companion Diagnostics: Routes to compliance

Regulators opinion on CDx developmental strategies: Points to consider

Legacy products:

Retrospective review by NB and CA for each product:

- Technical documentation corresponds to the requirements of the
IVDR ?

- Sufficient data for successful re-evaluation ? Need for more (clinical-) 
data ? Pharmacovigilance ?



Companion Diagnostics: Routes to compliance

Regulators opinion on CDx developmental strategies: Points to consider

New CDx, known Rx:

IVDR Annex IX, Chapter II, 4.5

“The notified body shall, in circumstances in which the clinical evidence is based partly or totally on data from devices 
which are claimed to be equivalent to the device under assessment, assess the suitability of using such data, taking 
into account factors such as new indications and innovation. The notified body shall clearly document its conclusions 
on the claimed equivalence, and on the relevance and adequacy of the data for demonstrating conformity.” 

Generic devices (same test principle)

 check for equivalency 
 head-to-head comparison with established test?
 demonstration of equal analytical, clinical performance 

by retrospective testing ?

Me too (different test principle)

 head-to-head comparison with “gold” standard
 performance data/clinical evidence needs to be demonstrated
 different/same BM format?



11/9/2018 Please insert footnote44

FDA Approves Foundation Medicine's FoundationOne CDx™, the First and 
Only Comprehensive Genomic Profiling Test for All Solid Tumors 
Incorporating Multiple Companion Diagnostics

Companion Diagnostics: Routes to compliance

Regulators opinion on CDx developmental strategies: Points to consider
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