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ABSTRACT —— Unlike anti-cancer drugs and molecular-targeted drugs that directly act on cancer cells, immune
checkpoint inhibitors (anti-PD-1/PD-L1 antibodies) exert their effects by modifying the immune microenviron-
ment of cancer. Several antibodies are currently in advanced clinical trials or have gained regulatory approval;
however, different companion diagnostic agents have been developed for each drug. PD-L1 immunostaining (PD-
L1 IHC) is a biomarker assay for anti-PD-1/PD-L1 antibodies, but the detailed diagnostic criteria are poorly recog-
nized. Furthermore, new problems associated with the actual PD-L1 IHC judgment have been highlighted. Even
if a standard operating procedure document is prepared, the above problems will probably not be resolved. In
this paper, we will describe and discuss the current state, issues and future countermeasures associated with PD-

L1 IHC.
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Figure 1. Clinical practice guidelines for advanced-stage non-small cell lung cancer.
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Table 1. PD-L1 Antibodies

Drug Nivolumab Pembrolizumab Atezolizumab Durvalumab Avelumab
Company BMS MERCK ROCHE AstraZeneca Pfizer
Clone Dako 28-8 Dako 22C3 Ventana Ventana Dako 73-10

SP142 SP263
THC platform Link 48 Link 48 BenchMark BenchMark Link 48
ULTRA ULTRA

Cells to be evaluated Tumor cells

Tumor cells

Tumor cells Tumor cells Tumor cells

Immune cells

Staining criteria >1% >50% TC>50% >25% >1%
>5% >1% or
>10% IC>10%
Table 2. Appropriate Samples for PD-L1 IHC (Summary) VBN B .

Fixation Neutralized formalin

Samples Surgical sample, biopsy sample
(Cytology samples and decalcified metastatic bone
samples are not acceptable)

Location Primary and metastatic sites

Number of >100

tumor cells

required

Others Sometimes the evaluation of stromal cells is needed
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Figure 2. PD-L1 IHC testing (tumor cells). A: Case showing <1% TPS. B: Case showing 10-24% TPS. C:
Case showing 50-59% TPS. D: Case showing >90% TPS.
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Figure 3. Points to keep in mind for PD-L1 THC. A: Weakly positive case (lower magnification). B: Weakly
positive case (higher magnification). C: Macrophage showing a positive reaction for PD-L1 Ab (anthracotic
macrophages). D: Granular staining pattern.

Table 3. Points to Keep in Mind for PD-L1 IHC (Summary)

The evaluation of TPS

Denominator: total number of viable tumor cells

Numerator: total number of “positive” tumor cells

Localization of staining

Membranous staining (partial or complete)

Granular staining

Intensity
Necrotic area

Any intensity is OK
Staining of necrosis and intraluminal debris should

be excluded from scoring

Others

Do not include alveolar macrophages or mesothelial

cells that are “positive” for PD-L1
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Figure 4. The evaluation method with larger tumors. A: Schematic illustration of a large tumor (can-
cer cell component and stromal component). B: Schematic illustration of the evaluation method.

Figure 5. PD-L1 IHC testing (immune cells). A: Case showing positive immune cells. Dotted line indicating
the cancer cell component. The immune cells were positive for PD-L1 Ab, while cancer cells were negative for
PD-L1 Ab. B: Another case showing positive immune cells. Dotted line indicating the cancer cell component.
Both the immune cells and cancer cells were positive for PD-L1 Ab. Ca: carcinoma.
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