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OVERVIEW

• Definitions 

• History of Immuno-Oncology

• The Case of PD-L1

• Companion Diagnostic Development
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US FDA Definition of IVDs

IVDs are a subset of medical devices which are 

“ . . reagents, instruments, and systems
intended for use in the diagnosis of disease or 
other conditions, including a determination of 
the state of health, in order to cure, mitigate, 
treat, or prevent disease or its sequelae.”

Such products are intended for use in the 
collection, preparation, and examination of 
specimens taken from the human body." 

(21 CFR 809.3)
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IVD: Reagents and systems used for testing specimens taken from the body

Clinical 

Chemistry
CellularImmuno-Assays Immuno-

Hematology
Molecular

Comprised of many unique technology segments

CoagulationHistology/Cytology MicrobiologyCytometry

Reagents
Lab Analysis 

Systems
Doe, Mr. John Q. 

Patient ID No. 987654321 D.O.B. 01/01/1941 67Y/M

Ordering MD: Smith, Peter MD Physician Copy for Dr: Smith, Jane MD 

 

Specimen(s) Collected: 2/10/08 14:30 Lab Acc'n No. 223456

Specimen: Serum Date Reported: 2/10/08 16:40

Comments: Specimen is non-fasting; sl. hemolysis 

 

Test Name Patient Results  Ref. Range Units 

Na  L124  136-145 mEq/L 

K  H5.8  3.5-5.1 mEq/L 

CO2 25  23-29 mEq/L 

Cl 101  98-107 mEq/L 

Glucose  H107  74-100 mg/dL 

Ca 10.1  8.6-10.2 mg/dL 

BUN 17  8-23 mg/dL 

Creatinine 0.9  0.8-1.3 mg/dL 

Key: L=Abnormal Low, H=Abnormal High, WNL=Within Normal Limits, *=critical value 

Specimen(s) Collected: 2/10/08 14:30 Lab Acc'n No. 223457

Specimen: Blood Date Reported: 2/10/08 15:30

     

Test Name Patient's Results  Ref. Range Units 

HGB  L7.0*  14.0-18.0 gm/dL 

HCT  L21.1  42.0-52.0 % 

Date Reported: 2/10/08 18:40

HGB A1c 4.8  4.3-6.1 % 

Key: L= Abnormal Low, H= Abnormal High, WNL=Within Normal Limits, *= critical value 

Information/R

esults

Traditional IVD

4The future of healthcare

In Vitro Diagnostic (IVD)
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IVD comprises reagents and systems used for testing 
specimens taken from the body, typically performed in a lab

FDA reviews 3 components of the test and their interactions

5The future of healthcare

Regulatory: What is being Approved?

Reagents Instrumentation Software

Doe, Mr. John Q. 

Patient ID No. 987654321 D.O.B. 01/01/1941 67Y/M 

Ordering MD: Smith, Peter MD Physician Copy for Dr: Smith, Jane MD 

  

Specimen(s) Collected: 2/10/08 14:30 Lab Acc'n No. 223456 

Specimen: Serum Date Reported: 2/10/08 16:40 

Comments: Specimen is non-fasting; sl. hemolysis 

 

Test Name Patient Results  Ref. Range Units 

Na  L124  136-145 mEq/L 

K  H5.8  3.5-5.1 mEq/L 

CO2 25  23-29 mEq/L 

Cl 101  98-107 mEq/L 

Glucose  H107  74-100 mg/dL 

Ca 10.1  8.6-10.2 mg/dL 

BUN 17  8-23 mg/dL 

Creatinine 0.9  0.8-1.3 mg/dL 

Key: L=Abnormal Low, H=Abnormal High, WNL=Within Normal Limits, *=critical value 

Specimen(s) Collected: 2/10/08 14:30 Lab Acc'n No. 223457 

Specimen: Blood Date Reported: 2/10/08 15:30 

     

Test Name Patient's Results  Ref. Range Units 

HGB  L7.0*  14.0-18.0 gm/dL 

HCT  L21.1  42.0-52.0 % 

Date Reported: 2/10/08 18:40 

HGB A1c 4.8  4.3-6.1 % 

Key: L= Abnormal Low, H= Abnormal High, WNL=Within Normal Limits, *= critical value 

Patient 
Sample

Test 
Result
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Companion Diagnostic

• “An IVD companion diagnostic device is an in vitro diagnostic 
device that provides information that is essential for the safe and 
effective use of a corresponding therapeutic product.” *

• In most circumstances (new drug or new indication), an IVD 
companion diagnostic device and its corresponding therapeutic 
product should be approved or cleared contemporaneously for 
the use indicated in the therapeutic product labeling.

*FDA definition. 
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Cancer immunotherapy
(immuno-oncology) is the use of the immune 

system to treat cancer.

910/5/2015

The immune system is the body’s natural defense 

system. 

• Cancer cells can be very different(foreign) from 

normal cells do the immune system attacks them. 

• Cancer cells often find ways to disguise themselves 

as normal cells or, similar to viruses, cancer cells can 

change over time (mutate) and therefore escape from 

the immune response. 

• Natural immune response to cancer cells is often not 

strong enough to fight off cancer cells. 

• Immuno-oncology works by activating our immune 

system to recognize cancer cells and destroy them. 
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PD-1 Blocking Antibodies

• Nivolumab (ONO-4538, BMS-936558, or MDX1106), developed 
by Ono Pharmaceutica and Medarex (Medarex was later acquired 
by Bristol-Myers Squibb) and marketed as Opdivo, is a fully 
humanized IgG4 monoclonal antibody that blocks PD-1

• Pembrolizumab (formerly MK-3475 and lambrolizumab, trade 
name Keytruda; Merck) is a humanized monoclonal IgG-
4κ antibody that blocks PD-1 

Anti-PD-L1 Antibodies

• MPDL3280A (Roche) is a humanized IgG-1κ monoclonal anti-PD-
L1 antibody. It is genetically engineered to modify the Fc domain, 
thereby impairing the antibody-dependent cellular cytotoxicity of PD-
L1 expressing cells

• MEDI4736 (AstraZeneca) is a humanized IgG-1κ monoclonal 
antibody that blocks PD-L1

14
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Nivolumab (Opdivo/BMS)

– FDA approval: Treated Squamous cell non–small cell lung cancer 
(NSCLC) that has progressed  based on CheckMate-017, A Phase III 
study of Nivolumab vs Docetaxel in 2nd Line Squamous Cell. Responses 
were observed independent of PD-L1 status

– “Importantly, PD-LI emerged as a clear predictive factor for the benefit 
of nivolumab,” Dr. Paz-Ares stated at the ASCO 2015 press conference

– Recent: Checkmate 057, a Phase III, open-label, randomized study  of 
Nivolumab versus docetaxel in previously treated patients with 
advanced or metastatic non-squamous NSCLC
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Pembrolizumab (Keytruda/Merck)
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“These data in combination with responses among patients with a proportion score of 

less than 1% suggest that tumor PD-L1 expression is not associated with the ideal test 

characteristics of approved genetically based biomarkers. It is likely that tumor PD-L1 

expression alone does not accurately assess the “dynamic immune microenvironment.”

Garon et al. Pembrolizumab for the Treatment of Non–Small-Cell Lung Cancer NEJM 2015
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MPDL3280A (Roche)
– FDA breakthrough designation: treatment of patients with PD-L1–

positive non–small cell lung cancer (NSCLC) that has progressed during 
or after platinum-based chemotherapy, as well as a targeted therapy for 
patients with EGFR- or ALK-positive tumors.  (Phase I study; PDL1 as 
inclusion criterium)

– Ongoing: -A  Phase 2 Study of MPDL3280A Compared With Docetaxel
in Patients With Locally Advanced or Metastatic NSCLC Who Have Failed 
Platinum Therapy "POPLAR“. Interim results: MPDL3280A reduced the 
risk of death by 53% ([OS]; [HR]=0.47) in people whose cancer 
expressed the highest levels of PD-L1 compared with docetaxel. An 
improvement in OS  was also observed in people who had medium and 
high (HR=0.56) or any level of PD-L1 expression (HR=0.63), as 
characterized by a test being developed by Roche.
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MPDL3280A (Roche)
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The association of response 

to MPDL3280A treatment and

tumour-infiltrating immune 

cell PD-L1 expression 

reached statistical 

significance (NSCLC, 

P=0.015),while the 

association with

tumour cell PD-L1 expression 

did not (NSCLC, P=0.920)

Herbst et al “Predictive correlates of response to the anti-PD-L1 antibody MPDL3280A in cancer patients” 

Nat Let 2015
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THANK YOU!
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