
Comparison of Two Different Antibody Clones of 
Programmed Cell Death Ligand 1 (PD-L1) with 
Immunohistochemical Method on Various Tumors

Programmed cell death ligand 1 (PD-L1) (CD274, B7-H1) 
is the most important checkpoint protein in immune 

suppression and response against tumor. Today, immuno-
therapy treatments targeting programmed cell death (PD-
1)/PD-L1 pathway have become an important option in 
oncology.[1] Inhibitors (such as nivolumab, pembrolizumab, 

atezolizumab, durvalumab, and avelumab) used in immu-
notherapy are approved for use in several countries with a 
varyiety of indicators.

PD-L1 expression has been shown in macrophages of normal 
tissues, antigen-presenting cells, B and T lymphocytes, epithe-
lial cells, muscle cells, endothelial cells, and many tumor cells.

Objectives: Programmed cell death ligand 1 (PD-L1) is the most important immune checkpoint protein in immune 
defense against tumors. PD-1/PD-L1 inhibitors are considered an option in cancer treatments. The evaluation of PD-L1 
immunohistochemical staining is used as a biomarker to determine the decision and response of the use ofthese in-
hibitory drugs. There is a wide variety of clones and platforms for the PD-L1 antibody, and each pathology department 
uses different clones and platforms which causes confusion. Therefore, in this study, we evaluated the immunohisto-
chemical staining of different clones in the same tumor.
Methods: Overall, 90 cases comprising 47 lung, 11 breast, 9 colon, 6 stomach, and 7 pancreatic carcinomas and 10 
other tumors were included in the study. Of these, 43 specimens were obtained by resection, 40 by tru-cut biopsy, and 
7 by endoscopic biopsy. Sections prepared from formalin-fixed paraffin-embedded blocks were evaluated immunohis-
tochemically with SP142 and SP263 clones.
Results: In this study, we observed positive staining in 48.8% (n=44) and negative staining in 51.2% (n=46) among 
all cancers with SP263 clone, and positive staining in 33.3% (n=30) and negative staining in 66.7% with SP142 clone 
as well. This study also showed that compared to SP263, SP142 clone stained tumor cells less in lung, colon, stomach, 
pancreatic, and other carcinomas.
Conclusion: In this study, we found different staining percentages for SP263 and SP142 in the same tumor. Patholo-
gists conducting immunohistochemical studies for PD-L1 should indicate the staining percentages of tumors and 
the antibody clone they used in the reports. Meanwhile, oncologists should keep in mind which clone was stained, 
and that selecting SP142 is less positive to correct patients who can receive appropriate immunotherapy.
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[2] PD-L1 expression on tumor cells has been investigated for 
melanoma and in tumor cells of breast, lung, colorectal, and 
pancreatic cancers.[3] Due its potential for toxic effects and 
higher costs of using PD-1/PDL1 inhibitors, the patient selec-
tion has become an important issue.[4] Several studies have 
shown that there is a significant relationship between the lev-
el of PD-L1 expression detected in the immunohistochemical 
analysis in formalin-fixed paraffin-embedded tissue samples 
and the response rates for immunotherapy and results.[3, 5] The 
detection of PD-L1 release in tumor cells and immune cells by 
the immunohistochemical method has been used as a bio-
marker and indicator of immunotherapy use and efficacy. 

There are many subclones for PD-L1 antibody (22C3, SP263, 
28-8, SP142, E1L3N). Antibodies specific to each drug validat-
ed immunohistochemical platforms, and different positivity 
percentages were determined for each antibody.

However, this leads to inconsistency in the evaluations of pa-
thologists, difficulties in practical results , and higher costs for 
pathology departments.[6, 7]

The aim of this study was to compare two different PD-L1 an-
tibody clones in terms of expression by using validated immu-
nohistochemical platforms among paraffin-embedded tissue 
samples of a heterogeneous group with breast, colon, stom-
ach, and pancreatic carcinomas. 

Methods

Materials
Paraffin-embedded tumor specimens of 90 cases were col-
lected by an experienced pathologist, and serial slides were 
prepared to cover the entire surface. Overall, 47 of the cases 
were lung cancer, 11 breast cancer, 9 colon cancer, 6 stom-
ach cancer, 7 pancreatic carcinoma, and the rest 10 various 
tumors. Of these specimens 43 were obtained by resection, 
40 by thick needle biopsy, and 7 by endoscopic biopsy. 

Immunohistochemical Examination and Evaluation
We obtained serial slides of 4-µm thickness covering the 
entire surface from paraffin-embedded tumor blocks fixed 
with formaldehyde., Both placenta and tonsil tissue were 
used for each slide as positive control tissue. Two different 
antibody clones against PD-L1, SP142 (Ventana Medical 
Systems) and SP263 (Ventana Medical Systems) were stud-
ied on an automatized Ventana staining platform with the 
Ventana Benchmark Ultra OptiView Universal DAB kit. Im-
munohistochemical staining was performed with Bench-
Mark GX immunoautomate (Ventana Medical Systems Inc, 
Tucson, USA), OptiView DAB IHC Detection Kit and OptiV-
iew Amplification Kit (Ventana Medical Systems Inc, Tuc-
son, USA). All stages were completed in accordance with 
standard and validated immunohistochemical protocols. 

All hematoxylin-eosin stained preparates and immunohis-
tochemically stained preparates were evaluated for PD-L1 
expression by a trained and experienced pathologist. Par-
tial or complete membranous staining of tumor cells was 
considered positive staining. The percentage of stained 
tumor cells was defined. Immune cells and  necrotic areas 
were not evaluated.

Statistical Analysis
The statistical analyses with chi-square test, Friedman’s test, 
and Mcnemar’s test were carried out using SPSS software. 

Results

Overall, 90 tumor cases were included in this study. Of 
these, 47 were lung, 11 were breast, 9 were colon, 6 were 
stomach, and 7 were pancreatic carcinoma and the rest 10 
were various tumors. The median age was 61 (28–81) years. 
Table 1 presents the demographic and clinicopathological 

Table 1. Descriptive statistics for demographic and 
clinicopathological features of the cases (n=90)

Factors n % Median

Age (years)   61 (28–81)
 ≤60 43 47.8 
 >60 47 52.2 
Sex   
 Male 57 63.3 
 Female 33 36.7 
Tumor site   
 Lung 47 52.2 
 Breast 11 12.2 
 Colon 9 10.0 
 Stomach 6 6.7 
 Pancreas 7 7.8 
 Other 10 11.1 
Histological tumor type   
 Adenocarcinoma 52 57.8 
 Squamous cell carcinoma 17 18.9 
 Invasive ductal carcinoma 11 12.2 
 Other 10 11.1 
Biopsy type   
 Tru-cut 40 44.4 
 Resection 43 47.8 
 Other (excisional, endoscopy) 7 7.8 
SP-142   
 Positive 30 33.3 
 Negative 60 66.7 
SP-263   
 Positive 44 48.9 
 Negative 46 51.1 
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features of the cases. Staining in ≥1% of tumor cells were 
considered PD-L1 positive. Positive staining was observed 
in 48.8% (n=44) and negative staining in 51.2% (n=46) of all 
cases with the SP263 clone. With the SP142 clone, positive 
staining was observed in 33.3% (n=30) and negative stain-
ing in 66.7%. In 14 of the cases that stained positive with 
SP263, negative staining with SP142 was observed. Table 2 
and Table 3 present the positive and negative staining ra-
tios of the two clones (SP263 and SP142). Differentiation 
was observed between the two clones in terms of immu-
nohistochemical staining percentage and staining inten-
sity in sections belonging to the same tumor. Although 
SP142 showed less intense and lighter staining on tumor 
cells, SP263 showed more intense and darker staining on 
tumor cells (Figs. 1, 2). There was a heterogeneous staining 
pattern in tumor cells for both clones (Fig. 3). 

Discussion
The evaluation of PD-L1 expression on tumors as immu-
nohistochemical analysis has recently been used frequent-
ly for anti-PD1 and anti-PD-L1 treatment options. In this 
study, we investigated immunohistochemical staining of 
PD-L1 expression in two different clones (SP142 and SP263) 
for 90 tumor cases. In the literature, there has been a large 
body of research evaluating PD-L1 expression with various 
clones on different immunohistochemical platforms.[8, 9] 
In the Blueprint 1 study conducted by Hirsch et al.,[7] four 
different immunohistochemical tests (22C3, 28–8, SP142, 
SP263) were evaluated in paraffin blocks consisting mostly 
resection material diagnosed with non–small-cell lung car-
cinoma. In the Blueprint 2 project, five different immuno-

histochemical tests were evaluated on 81 lung carcinoma 
specimens from various histological and biopsy sample 
types.[10] Moreover, in the German harmonization study, 15 

Table 2. Comparison of SP-142 and SP-263 staining results

Test value SP-142 SP-263 p
  n (%) n (%) 

Positive 30 (33.3) 44 (48.9) <0.001*
Negative 60 (66.7) 46 (51.1) 

*p<0.05; McNemar’s test.

Table 3. Comparison of SP-142 and SP-263 positive staining results

                           Percentage of positivity (%)

Test Mean and 

 standard deviation X2 p

SP-142 35.83±32.42 41.000 <0.001*

SP-263 46.20±37.19  

*p<0.05; X2=Friedman’s test.

Figure 1. (a) PD-L1 SP142 immunohistochemical staining in tru-cut bi-
opsy. (b) PD-L1 SP263 immunhistochemical staining in tru-cut biopsy.

a

b

b

a

Figure 2. (a) PD-L1 SP142 immunohistochemical staining in resec-
tion specimen. (b) PD-L1 SP263 immunohistochemical staining in 
resection specimen.
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lung carcinoma resection specimens were studied on PD-
L1 expression with again in 28–8 and 22C3 clones in tumor 
cells and 28–8, 22C3, SP263 clones with SP142 clone were 
found to be less than 28–8, 22C3, with SP263 clone. They 
detected greater expression than SP142 clones.[6] Similar re-
sults for SP263, 22C3, and 28-8 were presented by Ratcliffe 
MJ et al.[11] in a study conducted with 493 lung carcinoma 
cases. Rimm DL et al.,[12] also studied 28–8, 22C3, SP142, 
and E1L3N clones in 90 lung carcinoma cases. They found 
lower PD-L1 levels with SP142 compared to other clones in 
tumor and immune cells.[12] Similar results were obtained in 
another study.[13] In the study conducted by Parra ER et al.,[3] 
in 259 lung cancer cases, using microarray method with dif-
ferent clones (E1L3N, E1J2J, SP142, 28-8, SP263, 5H1), the 
positively stained case was mostly SP263 and then SP142, 
E1J2J, respectively. 28–8, 22C3, E1L3N were detected and 
found to express SP142 more than other clones, unlike the 
literature. This can be explained by the fact that the tissues 
were studied in a small area using the microarray method.

In this study, we found different staining percentages for 
SP263 and SP142 in the same tumor. Positive staining was 
detected in 48% of all carcinomas with SP263 and in 33% 
of all carcinomas with PS142when the whole tumor area 
on the preparates was evaluated. As a histological subtype, 
both clones had a a higher positivity ratio in squamous cell 
carcinoma compared to adenocarcinomas (Tables 4, 5). 
Numerous studies have focused on lung cancers. Despite 
the small sample size, epithelial cancers in various organs 
were also included in our study. All epithelial tumors, in-
cluding those of colon, stomach, and pancreas, showed 
lower staining level with SP142, whereas breast carcinomas 
tumor cells stained at the same level for both clones. How-
ever, there were only 11 cases of breast tumor included in 
this study; therefore, studies with larger number of series 
are needed. 

As a result , in accordance with the literature, this study 
shows that SP142 has less positivity (≥1%) on lung can-
cers. To our knowledge, there is less positivity with SP142 

Table 4. Findings for SP-142  by the demographic and 
clinicopathological features of the cases

                                               SP-142

                  Positive            Negative  

Factors n % n % X2 p

Age (years)     0.089 0.765
 ≤60 15 34.9 28 65.1  
 >60 15 31.9 32 68.1  
Sex     0.861 0.353
 Male 21 36.8 36 63.2  
 Female 9 27.3 24 72.7  
Tumor site      11.503 0.042*
 Lung 21 44.7 26 55.3  
 Breast 2 18.2 9 81.8  
 Colon 0 0.0 9 100.0  
 Stomach 1 16.7 5 83.3  
 Pancreas 1 14.3 6 85.7  
 Other 5 50.0 5 50.0  
Histological tumor type     4.749 0.191
 Adenocarcinoma 15 28.8 37 71.2  
 Squamous cell 9 52.9 8 47.1
 carcinoma   
 Invasive ductal 2 18.2 9 81.8
 carcinoma   
 Other 4 40.0 6 60.0  

*p<0.05; X2=Chi-square test.

Table 5. Findings for SP263 by the demographic and 
clinicopathological features of the cases

                                       SP-263

                      Positive             Negative 

Factors n % n % X2 p

Age (years)     0.000 1.000
 ≤60 21 48.8 22 51.2  
 >60 23 48.9 24 51.1  
Sex     5.046 0.025*
 Male 33 57.9 24 42.1  
 Female 11 33.3 22 66.7  
Tumor site     13.600 0.018*
 Lung 30 63.8 17 36.2  
 Breast 2 18.2 9 81.8  
 Colon 1 11.1 8 88.9  
 Stomach 3 50.0 3 50.0  
 Pancreas 3 42.9 4 57.1  
 Other 5 50.0 5 50.0  
 Histological tumor type    6.361 0.095
 Adenocarcinoma 27 51.9 25 48.1  
 Squamous cell 11 64.7 6 35.3
 carcinoma   
 Invasive ductal 2 18.2 9 81.8
 carcinoma   
 Other 4 40.0 6 60.0  

*p<0.05; X2=Chi-square test

Figure 3. Heterogeneous staining.
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on colon, stomach, and pancreatic cancers, whereas breast 
carcinomas are stained equally in both clones. In our re-
search, the positivity level of PD-L1 was accepted at ≥1% 
for all other tumors except lung cancers as indicated in the 
lung cancer guidelines. Pathologists conducting immuno-
histochemical studies for PD-L1 should specify the staining 
percentages of tumors and the antibody clone they used 
in the reports. Meanwhile, oncologists should remember 
which clone was stained and SP142 is less positive.

Disclosures

Ethics Committee Approval: The ethics committee of Acibadem 
University provided the ethics committee approval for this study 
(19.12.2019-2019/20).

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

References
1. Gong J, Chehrazi-Raffle A, Reddi S, Salgia R. Development of 

PD-1 and PD-L1 inhibitors as a form of cancer immunothera-
py: a comprehensive rewiew of registration trials and future 
considerrations. J Immunother Cancer 2018;6:8.

2. Sharpe AH, Wherry EJ, Ahmed R, Freeman GJ. The function of 
programmed cell death 1 and its ligands in regulating auto-
immunity and infection. Nat Immunol 2007;8:239–45.

3. Parra ER, Villalobos P, Mino B, Rodriguez-Canales J. Compar-
ison of different antibody clones for immunohistochemistry 
detection of programmed cell death ligand 1 (PD-L1) on non-
small cell lung carcinoma. Appl Immunohistochem Mol Mor-
phol 2018;26:83–93.

4. Fujimoto D, Sato Y, Uehara K, Ishida K, Fukuoka J, Morimoto T, 
et al. Predictive performance of four programmed cell death 
ligand 1 assay systems on nivolumab response in previously 
treated patients with non-small cell lung cancer. J Thorac On-
col 2017;13:377–86

5. Sznol M, Chen L. Antagonist antibodies to PD-1 and B7-H1 
(PD-L1) in the treatment of advanced human cancer-re-
sponse. Clin Cancer Res 2013;19:1021–34.

6. Scheel AH, Dietel M, Heukamp LC, Jöhrens K, Kirchner T, Reu 
S, et al. Harmonized PD-L1 immunohistochemistry for pul-
moner squamous-cell and adenocarcinomas. Mod Pathol 
2016;29:1165–72.

7. Hirsch FR, McElhinny A, Stanforth D, Ranger-Moore J, Jansson 
M, Kulangara K, et al. PD-L1 Immunohistochemistry assays for 
lung cancer: results from phase 1 of the Blueprint PD-L1 IHC 
Assay Comparison Project. J Thorac Oncol 2017;12:208–22.

8. Brunnström H, Johansson A, Westbom-Fremer S, Backman 
M, Djureinovic D, Patthey A, et al. PD-L1 immunohistochem-
istry in clinical diagnostic of lung cancer: inter-pathologist 
variability is higher than assay variability. Modern Pathology 
2017;30:1411–21.

9. Buttner R, Gosney JR, Skov BG, Adam J, Motoi N, Bloom KJ, et 
al. Programmed death-ligand 1 immunohistochemistry test-
ing: a review of analytical assays and clinical implementation 
in non–small-cell lung cancer. J Clin Oncol 2017;35:3687–876.

10. Tsao MS, Kerr K, Kockx M, Beasley MB, Borczuk AC, Botling J, 
et al. PD-L1 immunohistochmistry comparability study in re-
al-life clinical samples: results of blueprint phase 2 project. J 
Thorac Oncol 2018;13:1302–11.

11. Ratcliffe MJ, Sharpe A, Midha A, Barker C, Scott M, Scorer P, et 
al. Agreement between programmed cell death ligand-1 di-
agnostic assay across multiple protein expression cutoffs in 
non-small cell lung cancer. Clin Cancer Res 2017;23:3581–91.

12. Rimm DL, Han G, Taube JM, Yi ES, Bridge JA, Flieder DB, et al. 
A prospective, multi-institutional, pathologist-based assess-
ment of 4 immunohistochemistry assays for PD-L1 expression 
in non-small lung cancer. JAMA Oncol 2017;3:1051–8.

13. Adam J, Rouquette I, Damotte D, Badoual C, Danel C, Damiola 
F, et al. PL04a.04: Multicentric French harmonization study for 
PD-L1 IHC testing in NSCLC. J Thorac Oncol. 2017;12:11–2.


