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� rst, Rimm added. “If any of the mark-
ers is clearly missing, then you have 
an MMR defect and don’t need to do 
the MSI test.” However, he noted that 
because the MSI test has historically 
been popular for colon and endo-
metrial cancers, his lab sometimes 
performs both tests for these tumors. 
In these cases, “it’s not clear to me that 
one test is better than the other, and 
there aren’t really guidelines.” 

Tumor mutational burden (TMB) 
is also being investigated as a predic-
tor of response to checkpoint inhibi-
tor therapy. However, Lockwood indi-
cated that only a few labs nationwide 
offer such testing at this time, due to 
its expense and the length of time it 
takes to perform. “You have to do a 
large sequencing-based test to get a 
good estimate of what the TMB is,” 
she observed.

Tsongalis said that his lab is one of 
many looking at how TMB should be 
used as a biomarker, if at all. His lab is 
using a new next-generation sequenc-
ing panel to measure TMB. 

Rimm said his lab is holding off 
until TMB testing is shown to offer an 

to determine whether or not to treat 
with a drug.” 

Given the number of PD-L1 assays 
available, clinical labs face a choice. 
“Many have elected to go the route 
of offering all of the tests, because 
clinicians are interested in the test 
that goes with the drug that they 
might be prescribing for the patient,” 
said Lockwood. However, others only 
offer one test, due to cost and logisti-
cal constraints. Dartmouth Hitchcock 
Medical Center in Hanover, New 
Hampshire is one such example. The 
Laboratory for Clinical Genomics 
and Advanced Technology offers one 
PD-L1 test, the Dako PD-L1 IHC 
28-8, due to the expense and opera-
tional challenges of offering more than 
one test, according to the lab’s director, 
Gregory Tsongalis, PhD, FAACC. He 
added that the lab went with this test 
because it was the � rst PD-L1 assay 
approved by FDA.

Rimm indicated that his lab 
recently switched to a lab-developed 
E1L3N version of the test, as it is less 
expensive to perform and equally reli-
able as the FDA-approved tests. 

Which Test Is Best?
Given FDA’s unprecedented 2017 
approval of the checkpoint inhibitor 
pembrolizumab to treat any microsatel-
lite instability (MSI)-high or mismatch 
repair (MMR)-de� cient tumor, interest 
in MSI and MMR testing has grown 
dramatically, said experts. “What FDA 
didn’t tell us is how you measure 
MSI—there are no FDA-approved 
assays to evaluate this,” explained 
Lockwood. Her lab measures MSI via 
next-generation sequencing to analyze 
different areas of the genome for dif-
ferent types of tumor, as she and her 
colleagues have found that the most 
informative regions differ across can-
cers. However, most clinical labs cur-
rently use a polymerase chain reaction-
based commercial kit that analyzes � ve 
genomic markers selected for colorectal 
and endometrial cancer, according to 
Lockwood. This poses a problem when 
clinicians need to analyze MSI in a dif-
ferent type of tumor.  

Given these issues with MSI 
testing, and that the standard IHC-
based test for MMR is faster and less 
expensive, most labs test for MMR 

Checkpoint Inhibitors Approved to Treat
Companion (COM) or 
Complementary (COMP) Diagnostic

Ipilimumab (Yervoy) Melanoma

Pembrolizumab (Keytruda)

Melanoma, non-small cell lung cancer (NSCLC) non-squamous cell 
lung cancer, head and neck squamous cell carcinoma (SCCHN) 
classical hodgkin lymphoma (cHL) urothelial carcinoma; microsatellite 
instability-high (MSI-H) or mismatch-repair de� cient (dMMR) cancers, 
gastric or gastroesophageal junction (GEJ) adenocarcinoma

PD-L1 IHC 22C3 pharmDx (COM)

Nivolumab (Opdivo) Melanoma, NSCLC, renal cell carcinoma, SCCHN, cHL, urothelial 
carcinoma, MSI-H or dMMR colorectal cancer, hepatocellular carcinoma PD-L1 IHC 28-8 pharmDx (COMP)

Atezolizumab (Tecentriq) urothelial carcinoma, NSCLC VENTANA PD-L1 (SP142) (COMP)

Avelumab (Bavencio) Merkel cell carcinoma, urothelial carcinoma

Durvalumab (Im� nzi) urothelial carcinoma, NSCLC VENTANA PD-L1 (SP263) (COMP

CAR T Cell Therapies 

Axicabtagene ciloleucel (Yescarta) B-cell non-Hodgkin lymphoma

Tisagenlecleucel-T (Kymriah) Pediatric acute lymphoblastic leukemia

T1 Food and Drug Administration-Approved Cancer Immunotherapies
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