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Abstract
Objectives: Advanced non-small cell lung cancer (NSCLC) is one of the world-wide most common 

newly diagnosed cancer and cause of cancer deaths. Platinum-based chemotherapy was the 
backbone of management until an immune checkpoint inhibitor (ICI) as monotherapy or 
combination with chemotherapy is demonstrated survival benefits over chemotherapy. 
Program cell death ligand -1 (PD-L1) expression is still the best, even though not perfect 
biomarker of response to an ICI.  This study was intended to determine the prevalence of  
PD-L1 expression among Thai advanced NSCLC patients.

Methods: The investigators performed a descriptive study of patients with advanced NSCLC who  
had formalin-fixed paraffin-embedded (FFPE) tissue specimens available, in January 1, 2016  
to December 31, 2018, in the Department of Anatomical Pathology, Faculty of Medicine Vajira 
Hospital, Navamindradhiraj University. The baseline patients’ demographics were collected. 
The PD-L1 expression was determined by the PD-L1 IHC 22C3 pharmDx qualitative 
immunohistochemical assay. The primary endpoint was to assess the prevalence of PD-L1 
expression (TPS >1%) among patients with advanced NSCLC. The secondary endpoints were to 
find out its correlation with demographics and independent factors of 1-year survival. 

Results: There were 79 NSCLC patients who had FFPE tissue specimens available. However,  
only specimens from 35 patients had adequate quality for PD-L1 analysis. Only three of them 
(8.6%) had PD-L1 expression. No baseline demographics was associated with its expression. 
ECOG performance status was the only independent determining factor of 1-year survival.  
(SR 75.42, p-value < 0.001) 

Conclusion: Unexpected low prevalence of PD-L1 expression was demonstrated. The inadequacy of 
tissue specimen would be the obstacle of PD-L1 analysis. The investigators remind the 
clinicians that the proper amounts of tumor samplings are suggested for further biomarker 
analysis. 
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บทคัดย่อ

วัตถุประสงค์: มะเร็งปอดเป็นมะเร็งที่พบได้บ่อยทั่วโลก และเป็นสาเหตุการตายจากมะเร็งในล�ำดับต้น ๆ เคมีบ�ำบัดสูตร

ที่มีแพลตตินั่มเป็นการรักษาหลัก ปัจจุบันมียาที่ออกฤทธิ์กระตุ้นให้ระบบภูมิคุ ้มกันจดจ�ำเซลล์มะเร็งและ 

ฆ่ามะเร็งได้ (immune checkpoint inhibitor) การใช้ยาดังกล่าวเดี่ยว ๆ หรือร่วมกับเคมีบ�ำบัดให้ผลการรักษา

ดีกว่าเคมีบ�ำบัด และบางรายอาจมีผลตอบสนองยาวนาน การตรวจการส�ำแดงโปรตีน Program cell death 

ligand -1 (PD-L1) บนเซลล์มะเร็งมีส่วนในการท�ำนายผลการตอบสนองต่อยานี้ การศึกษานี้จึงศึกษาความชุก

ของการส�ำแดง PD-L1 ในผู้ป่วยมะเร็งปอดระยะลุกลามของคนไทย

วิธีด�ำเนินการวิจัย: การศึกษานี้เป็นการศึกษาวิเคราะห์จากการสังเกต ผู้ป่วยท่ีศึกษาคือผู้ป่วยมะเร็งปอดชนิดเซลล์ 

ไม่เลก็ระยะลกุลามทีม่ชีิน้เนือ้ทางพยาธวิทิยาเกบ็ทีแ่ผนกพยาธวิทิยาวชริพยาบาลในช่วงวนัที ่๑ มกราคม ๒๕๕๙ 

ถึง ๓๑ ธันวาคม ๒๕๖๑ ผู้วิจัยเก็บข้อมูลพื้นฐานต่างๆ การตรวจหาการส�ำแดงโปรตีน PD-L1 ใช้วิธีย้อมด้วย

แอนติบอดี 22C3 วัตถุประสงค์หลักของการศึกษาคือหาความชุกของการส�ำแดงโปรตีน PD-L1 วัตถุประสงค์

รองคือหาปัจจัยที่สัมพันธ์กับการส�ำแดง  และปัจจัยอิสระที่บ่งชี้การรอดชีวิตที่หนึ่งปี 

ผลการวิจัย: ผู้ป่วยที่ตรงตามคุณลักษณะเกณฑ์เข้าของงานวิจัย มีทั้งหมด ๗๙ คน แต่มีผู้ป่วยเพียง ๓๕ คนที่มีชิ้นเนื้อ

เพียงพอต่อการวิเคราะห์ ผลพบว่ามีผู้ป่วยเพียงสามราย (ร้อยละ ๘.๖) ท่ีตรวจพบการส�ำแดง ผู้วิจัยไม่พบว่า 

มีลักษณะพื้นฐานใดที่มีความสัมพันธ์กับการส�ำแดง ผู้ป่วยท่ีมีสภาพร่างกายดีเท่านั้นท่ีเป็นปัจจัยอิสระสัมพันธ์

กับการรอดชีวิตที่หนึ่งปี

สรุปผลการวิจัย: ความชกุของการส�ำแดงโปรตีน PD-L1 ต�ำ่กว่าท่ีคาดมาก สาเหตเุป็นเพราะช้ินเนือ้มคีณุภาพไม่เพยีงพอ

ต่อการวิเคราะห์ ผู้วิจัยแนะให้เห็นความส�ำคัญของการเก็บชิ้นเนื้อผู้ป่วยรายใหม่ให้มากเพียงพอต่อการวิเคราะห์

หาตัวตอบสนองทางชีวภาพ 

ค�ำส�ำคัญ: การส�ำแดงพีดีแอล ความชุก มะเร็งปอดชนิดเซลล์ไม่เล็กระยะลุกลาม

วันที่รับบทความ 23 มิถุนายน 2564  วันแก้ไขบทความ 9 มิถุนายน 2565  วันตอบรับบทความ 9 มิถุนายน 2565
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Introduction
	 Lung cancer is the world-wide second most 
common newly diagnosed cancer, closely behind 
female breast cancer; however, it is the most 
common cause of cancer death according to Global 
Cancer Statistics 20201. In Thailand, lung cancer is 
the second most commonly newly diagnosed 
cancer and the second most common cause of 
cancer deaths behind liver cancers2. The major 
breakthroughs in lung cancer treatment are the 
inventions of molecular-targeted therapies3. Lung 
cancer is right now divided into those with and 
without targetable mutations. Around half of  
the Asian-Pacific pat ients with pulmonary 
adenocarcinoma harbored an Epidermal growth 
factor receptor (EGFR) mutation4. An EGFR tyrosine 
kinase inhibitor led to nearly one-year progression 
free survival (PFS) and up to three-year overall 
survival (OS)5. The rest of the targetable mutations 
such as ALK rearrangements, ROS1 rearrangements, 
BRAF mutations, NTRK fusions have specific 
efficacious drugs, as well3. On the other hand, 
among those without targetable mutations,  
there was a limited numbers of options beyond 
platinum-based chemotherapy. An immune check-
point inhibitor (ICI) alone or in combination  
with platinum-based chemotherapy has been the 
new paradigm of management for a patient without 
targetable mutation. Compared to platinum-based 
chemotherapy, pembrolizumab, an anti-PD-1 
antibody, alone or combined with platinum-based 
chemotherapy consistently led to longer OS. 
Moreover, it would result in uncommon but possible 
durable response6. However, the magnitude of 
survival benefit seemed to be most among those 
with higher Program cell death ligand -1 (PD-L1) 
expression. Many studies reported that PD-L1 
expression, regardless of using pembrolizumab  
as monotherapy or combination therapy, was 
associated with an increased efficacy7-9. Furthermore, 
the efficacy of the ICIs besides pembrolizumab  
are also associated with PD-L1 expression as well10-11. 
This study was intended to determine the prevalence 
of PD-L1 expression (as defined as TPS >1%) among 

Thai advanced non-small cell lung cancer (NSCLC) 
patients.

Methods
	 A descriptive study was performed in patients 
with advanced (stage IV according to American  
Joint Committee on Cancer (AJCC) 8th Edition12 

NSCLC, regardless of cell types with available 
documented clinical data and formalin-fixed, 
paraffin-embedded (FFPE) tumor tissues in the 
archive of Department of Anatomical Pathology, 
Faculty of Medicine Vajira Hospital. Primary  
object ive of th is study was to determine  
the prevalence of PD-L1 expression among Thai 
advanced NSCLC patients. The secondary one was 
to evaluate what clinical factors were associated 
with PD-L1 expression and independent factors  
of survival.
	 The PD-L1 IHC 22C3 pharmDx is a qualitative 
immunohistochemical assay using Monoclonal 
Mouse Anti-PD-L1, Clone 22C3 intended for use in 
the detection of PD-L1 protein in FFPE NSCLC tissue. 
A minimum of 100 viable tumor cells must be 
present in the PD-L1 stained slide for the specimen 
to be considered adequate for PD-L1 evaluation. 
The Tumor Proportion Score (TPS) is the percentage 
of viable tumor cells showing partial or complete 
membrane staining (≥ 1+) relative to all viable 
tumor cells present in the sample (positive and 
negative). The specimen should be considered to 
have PD-L1 expression, if TPS ≥ 1%13. The cost of 
the PD-L1 analys is  were compass ionately  
funded by the MSD Pharmaceutical Thailand.  
The study protocol had been approved by 
Navamindradhiraj University Ethical Committee. 
(COA 068/63) 
	 The inclusion criteria are advanced NSCLC 
patients with age more than eighteen with available 
documented clinical data and FFPE tumor tissues in 
the archive of Department of Anatomical Pathology, 
Faculty of Medicine Vajira Hospital. The exclusion 
criteria is patients had other malignancy and/or was 
taken tissue to PD-L1 stained before.
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Statistical analysis 
	 In order to determine the prevalence, the 
calculated sample size, from the formular14, 
	
	
	 n		  =	 sample size
	 Zα/2	=	 level of confidence according to the 
standard normal distribution (For a level of 
confidence of 95%, α = 0.05 and Zα/2 = 1.96)
	 d		  =	 tolerated margin of error (d = 0.07)
	 p 		  =	 es t imated  p ropor t ion  o f  the 
population based on the study by Sorensen  
et al.15 
	 The prevalence of PD-L1 expression (p) = 0.75 
based on the study by Sorensen et al.15 was  
150 pat ients .  The invest igators col lected 
demographic data including age, sex, stages at 
diagnosis (AJCC stage M1a vs M1b and M1c), 
h istopathology, smoking status and ECOG 
performance status f rom the wr i tten and  
electronic medical records. The time since cancer 
diagnosis to death from any causes was also 
recorded. One-year survival was assessed.  
The descriptive statistics were reported as numbers 
and per cent or median and IQR as appropriate  
by Chi-square test. Fisher exact test was used  
to compare the demographic data between  
those with and without PD-L1 expression. Kaplan-
Meier method was used to estimate the overall 
survival (OS) outcome. The 1-year survival rates 
among different groups of interest were calculated 
using log rank test and reported as per cent and 
95% confidence interval (95% C.I.). Hazard ratio (HR) 
of 1-year survival between different groups of 
interest were calculated using Cox proportional 
hazard model.

Results
	 There were 79 NSCLC patients who had FFPE 
tissue specimens available in the Department  
of Anatomical Pathology, Faculty of Medicine Vajira 
Hospital, Navamindradhiraj University. However, 
only specimens from 35 patients had sufficient 
quality for PD-L1 analysis. Sixteen of them  
were male, the rest (19 of 35) were female.  
Most of them (21, 60%) aged more than 60 years  
at NSCLC diagnosis. Due to Thailand’s health  
care policy, all of the participants with fair to  
good ECOG performance status (from 0 to 2) were 
treated with platinum-based chemotherapy.  
A molecular targeted therapy, if eligible and 
reimbursable was prescribed as the later-line  
of treatment. The majority (30, 85.7%) had  
non-squamous NSCLC histology and had either  
M1b or M1c (32, 91.4%) stage at diagnosis.  
Around two-thirds (23, 65.7%) of them were never 
smokers. Nearly all of them (33, 94.3%) had ECOG 
performance status of 0-2. And nearly three-fourths 
(25, 71.4%) had 1-year survival. Those who had  
poor ECOG performance status (3-4) could not  
live beyond a year. The investigators found  
that only 3 (8.6%) had PD-L1 expression (TPS >1%). 
No association between PD-L expression and any 
baseline patients’ demographics including sex, age, 
histology and smoking status was demonstrated 
(table 1).
	 Table 2 showed comparisons of the  
one-year survival rate in different patients’ 
demographics and PD-L1 express ion.  The 
invest igators found that only poor ECOG  
performance status (3-4) that correlated with 
significantly worse 1-year survival. 
	 Regarding the predictive factor of survival, 
only ECOG performance status of 0-2 was  
associated with better 1-year survival. PD-L1 
expression, sex, age, histology, stages, and smoking 
status were not correlated (table 3). 
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Table 1:
showed base-line patients’ demographics and correlation with the PD-L1 expression

Variables
All Patients

PD-L1 Expression

p-value*Positive Negative

n (%) n (%) n (%)

Overall 35 (100.0) 3 (8.6) 32 (91.4) -

Sex

	 Male 16 (45.7) 2 (66.7) 14 (43.8) 0.582

	 Female 19 (54.3) 1 (33.3) 18 (56.3)

Age (years)

	 <60 years 9 (25.7) 1 (33.3) 8 (25.0) 1.000

	 ≥60 years 26 (74.3) 2 (66.7) 24 (75.0)

Histology

	 Non squamous cell cancer 30 (85.7) 3 (100) 27 (84.4) 0.668

	 Squamous cell cancer 5 (14.3) 0 (0.0) 5 (15.6)

Stage

	 M1a 3 (8.6) 0 (0.0) 3 (9.4) 1.000

	 M1b and M1c 32 (91.4) 3 (100) 29 (90.6)

Smoking status

	 Non-smoking 23 (65.7) 2 (66.7) 21 (65.6) 0.952

	 <20 packs-year 1 (2.9) 0 (0.0) 1 (3.1)

	 ≥20 packs-year 11 (31.4) 1 (33.3) 10 (31.3)

Performance status

	 0-2 33 (94.3) 3 (100) 30 (93.8) 1.000

	 3-4 2 (5.7) 0 (0.0) 2 (6.3)

1-year survival

	 No 10 (28.6) 1 (33.3) 9 (28.1) 1.000

	 Yes 25 (71.4) 2 (66.7) 23 (71.9)  
*Fisher exact test.
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Table 2:
showed comparisons of the one-year survival rate among different patients’ demographics and PD-L1 
expression

Variables
1-year Survival

p-value*
SR 95%CI

Overall 71.11 (52.93 - 83.30) -

PD-L1 Expression

	 Negative 71.50 (52.34 - 84.04) 0.401

	 Positive 66.67 (5.41 - 94.52)

Sex

	 Male 68.75 (40.46 - 85.63) 0.243

	 Female 73.31 (47.23 - 87.94)

Age at diagnosis (years)

	 <60 years 63.49 (33.12 - 82.97) 0.617

	 ≥60 years 76.19 (51.94 - 89.33)

Histology

	 Non squamous cell cancer 40.00 (5.20 - 75.28) 0.468

	 Squamous cell CA 76.39 (56.73 - 87.99)

Stage

	 M1a 66.67 (5.41 - 94.52) 0.513

	 M1b and M1c 71.50 (52.34 - 84.04)

Smoking status

	 Non-smoker 78.02 (54.97 - 90.22) 0.210

	 Smoker 58.33 (27.01 - 80.09)

Performance status

	 0-2 75.42 (56.78 - 86.88) <0.001

	 3-4 0 (NR)  
Abbreviations: NR, data not report.
*Log-rank test.
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Table 3:
Univariate and multi-variate analysis of overall survival.

Factors
Univariate analysis Multivariate analysis

HR 95%CI p-value HRadj 95%CI p-value

PD-L1 Expression

	 Negative 1.00 Reference 1.00 Reference

	 Positive 0.43 (0.06 - 3.24) 0.415 0.35 (0.04 - 3.01) 0.341

Sex

	 Male 1.00 Reference 1.00 Reference

	 Female 0.61 (0.26 - 1.41) 0.248 0.52 (0.12 - 2.18) 0.370

Age at diagnosis (years)

	 <60 years 1.00 Reference 1.00 Reference

	 ≥60 years 0.80 (0.34 - 1.9) 0.618 0.85 (0.29 - 2.44) 0.759

Histology

	 Squamous cell cancer 1.00 Reference 1.00 Reference

	 Non squamous cell cancer 0.64 (0.18 - 2.18) 0.472 0.55 (0.14 - 2.12) 0.382

Stage

	 M1a 1.00 Reference 1.00 Reference

	 M1b and M1c 1.93 (0.26 - 14.46) 0.520 1.92 (0.22 - 16.68) 0.553

Smoking status

	 Non-smoker 1.00 Reference 1.00 Reference

	 Smoker 1.72 (0.73 - 4.07) 0.215 0.96 (0.21 - 4.45) 0.958

Performance status

	 0-2 1.00 Reference 1.00 Reference

	 3-4 41.38 (3.64 - 469.81) 0.003 34.08 (2.55 - 456.34) 0.008
Note: HR, Hazard Ratio; HRadj, Adjusted Hazard Ratio; CI, confident interval.

Discussion
	 Even though this study could not recruit 
enough patients as determined by sample 
calculations due to limited budgets. The investigated 
demonstrated that most FFPE specimens for 
quantitating PD-L1 expression were less than 
adequate. This finding would remind the clinicians 
that large amount of tumor tissues is required  
for full investigation of biomarkers. Oncogene 

alterations can be assessed from a microscopic 
tissue specimen, if adequate amount of undamaged 
tumor DNA is guaranteed. Moreover, detection of 
circulating cell-free DNA from a patient’s blood has 
been widely available in routine clinical practice 
with comparable sensitivity and specificity to tissue 
testing16. However, an FFPE specimen for PD-L1 
testing requires at least 100 viable tumor cells in  
a stained slide13.
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	 Regarding the prevalence of PD-L1 expression, 
based on Keynote-189 study conducted in 
previously-untreated advanced non-squamous 
NSCLC, 63.4% of enrolled patients had PD-L1  
TPS >1%7. According to Keynote-407 conducted  
in previously-untreated advanced squamous  
NSCLC, 63.3% of enrolled patients had PD-L1  
TPS >1%8. Sensitizing EGFR and ALK mutations  
had to be excluded in all of the patients enrolled  
in clinical trials of immune checkpoint inhibitors, 
e i ther monotherapy or combinat ion with 
chemotherapy. Pooled analysis from Keynote-001, 
-010 and -024 found that around 67% of enrolled 
patients had PD-L1 TPS >1%. The prevalence of  
PD-L1 expression was similar in treatment-naive and 
previously treated patients with advanced NSCLC. 
Despite missing data, the prevalence seemed  
to be similar across other demographic and  
disease characteristics examined17. Dietel, et al. 
reported the real-world prevalence of PD-L1 
expression in locally advanced or metastatic  
NSCLC from centers across the world. Of 2617 
patients who met inclusion criteria, 2368 (90%)  
had PD-L1 data; 1232 (52%) had PD-L1 TPS ≥ 1%, 
and 1136 (48%) had PD-L1 TPS < 1%. The most 
common reason for not having PD-L1 data  
(n = 249) was insufficient tumor cells (<100) on  
the slide (n = 170 [6%]). Prevalence of EGFR 
mutations (19%) and ALK alterations (3%) was 
consistent with prior reports from metastatic  
NSCLC studies. Again, the prevalence of both  
PD-L1 TPS ≥ 50% and TPS ≥ 1% among patients 
wi th advanced NSCLC was s imi lar  across  
geographic regions18. The investigators deduced  
that around two-thirds of advanced NSCLC  
patients without targetable mutations, especially 
EGFR and ALK had PD-L1 expression. On the  
contrary, the investigators showed only 8.6%  
of this cohort of patients had PD-L1 expression.  
The investigators could not explain this unexpected 
low prevalence. The high prevalence of EGFR 
mutations among Asian patients was presumably 
not an explanation. Azuma et al. revealed  
that the presence of EGFR mutations and 

adenocarcinoma histology were significantly 
associated with increased PD-L1 expression19.
	 In terms of the PD-L1 express ion as  
a prognostic survival, the investigators found  
no association in accordance with the report  
by Sorensen et al15. They did not demonstrate 
association between PD-L1 expression and OS  
when PD-L1 expression levels were stratified by 
either median or tertiles. The investigators noted 
that ECOG performance was still the strong 
independent prognostic factor of survival.

Limitations
	 Due to l imited budgets of this study,  
the investigators could not recruit enough  
patients as planned. Moreover, insufficient  
amount of tumor cells in FFPE specimens was  
the major obstacle of PD-L1 analysis. All of the 
participants were treated with platinum-based 
chemotherapy as the first-line therapy. An EGFR  
TKI or other molecular-targeted therapies had  
not yet approved as the first-line treatment for 
every Thai patient at the time of cancer diagnosis. 
Further biomarker studies in NSCLC patients 
conducted in Thai patients is warranted.

Conclusion 
	 Among Thai patients with advanced NSCLC, 
the PD-L1 expression was unexpected low (8.6%). 
Most of FFPE specimens were less than adequacy 
for determination of PD-L1 expression. In the era of 
the biomarker-directed management of lung cancer, 
obtaining the proper amounts of tumor samplings  
is the pre-requisite of cancer management, not only 
for cancer diagnosis, but also for guiding more 
efficacious treatments.
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