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Background: Both human leukocyte antigen (HLA) class I and programmed death-ligand 1 (PD-
L1) molecules are known to play important roles in cancer immunity. In this study, we evaluated 
HLA class I expression in resected adenocarcinoma of the lung, and investigated its prognostic 
impact in correlation with PD-L1 expression. Methods: HLA class I and PD-L1 expression was 
evaluated by immunohistochemistry in a total of 403 resected lung adenocarcinomas using tissue 
microarray. Correlations between the expression of HLA class I/PD-L1 and clinicopathologic features 
and prognostic significance were analyzed. Results: HLA class I expression was reduced in 91.6% 
of adenocarcinoma, and more frequently reduced in patients with younger age, absence of vascular 
invasion, and low pathologic stage (p  =  .033, p = .007, and p = .012, respectively). Positive PD-L1 
expression in tumor cells was 16.1% (1% cut-off), and associated with poor differentiation, presence 
of vascular invasion and nodal metastasis (p < .001, p = .002, and p = .032, respectively). On survival 
analysis, HLA class I or PD-L1 expression alone did not show any statistical significance. On the 
integrated analysis, HLA class I (+)/PD-L1 (+) subgroup showed a significantly shorter overall survival 
than other groups (p = .001). Multivariate analysis revealed that coexpression of HLA class I and 
PD-L1 was an independent poor prognostic factor of lung adenocarcinoma. (p < .001; hazard ratio, 
6.106; 95% confidence interval, 2.260 to 16.501). Conclusions: Lung adenocarcinoma with co-
expression of HLA class I and PD-L1 was associated with poor prognosis. This subgroup may 
evade immune attack by expressing PD-L1 protein despite HLA expression.
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▒ ORIGINAL ARTICLE ▒

Lung cancer is a leading cause of cancer-related deaths world-
wide. Despite many advances in targeted therapy based on mo-
lecular testing,1 the 5-year overall survival (OS) for advanced 
lung cancer still remains dismal.2 Recently, there has been a 
remarkable progress in immunotherapies for the treatment of 
non-small cell lung cancer (NSCLC). Immunotherapy with anti-
bodies blocking immune checkpoints, including anti–pro-
grammed death ligand-1 (PD-L1), showed durable tumor regres-
sion in advanced NSCLCs.3 Although PD-L1 expression has 
emerged as a useful biomarker capable of predicting which patients 
are more likely to respond to anti–programmed death-1 (PD-
1)/PD-L1 therapy, PD-L1 expression is not an absolute predictive 
marker of clinical response. These findings have intrigued research-
ers to characterize the host’s immune response against tumor, as 
well as tumor’s ability to escape the immune attack. 

In lung cancer, cytotoxic lymphocytes (CTLs) that play a 
main role in the anticancer response are actively suppressed in 

tumor environment.4 Two major mechanisms, which affect the 
target cells and the effector phase of the immune response, play 
a crucial role in the immune editing process. One is represented by 
the down-regulation of tumor antigen processing and presentation 
caused by abnormalities in the human leukocyte antigen (HLA) 
class I antigen processing machinery (APM).5 The other is rep-
resented by the anergy of effecter immune cell infiltrates in the 
tumor microenvironment caused by aberrant inhibitory signals 
such as immune checkpoint receptor ligands, PD-L1.5 These 
two mechanisms, the expression of PD-L1 and the down-regula-
tion of HLA class I by tumor cells, are also crucial factors for the 
tumor development process. 

Although defects in HLA class I APM components are known 
to be associated with a reduced OS in various types of cancer,6 
the prognostic value of HLA class I expression in NSCLC is still 
controversial.7-9 Only limited data are available on the correla-
tion between the expression of PD-L1 and HLA-I in NSCLC.7
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To better understand the importance of the PD-L1 and HLA 
class I expression in lung adenocarcinoma (ADC), we investigated 
their expression in lung ADC by immunohistochemistry (IHC) 
and correlated with clinicopathologic features including progres-
sion-free survival (PFS) and OS.

MATERIALS AND METHODS

Patients and samples

Our cohort consisted of 403 patients with lung ADC who 
underwent curatively intended surgical resection between May 
2003 and December 2012 at Seoul National University Bundang 
Hospital. None received preoperative chemotherapy or radiation 
therapy. Clinico-pathological information was obtained from 
electronic medical records and pathology reports. The pathologic 
staging was based on the seventh edition of the American Joint 
Committee on Cancer staging manual.10 The study protocol was 
approved by the Institutional Review Board of Seoul National 
University Bundang Hospital (B-1704/393-303). Informed 
consent was waived. 

Construction of tissue microarray 

Hematoxylin and eosin (H&E)–stained slides were reviewed in 
each case to confirm the original diagnosis and classify the histo-
logic subtype according to 2015 World Health Organization 

criteria.11 The slides were independently reviewed by two patholo-
gists (H. Kim and J.H. Chung) to select the most representative 
sections. The most representative tumor area was carefully marked 
on the H&E-stained slide of each sample tissue. A tissue micro-
array (TMA) was constructed using 2-mm diameter cores derived 
from the representative tumor areas selected at random of the 
formalin-fixed paraffin-embedded tissue blocks from each case 
by SuperBioChips Laboratories (Seoul, Korea).

Immunohistochemical analysis

TMAs were sectioned at a thickness of 4-μm and stained using 
an anti-HLA class I ABC antibody (EMR8-5, ab70328, Abcam, 
Cambridge, MA, USA). Briefly, the slides were stained with an 
anti-HLA class I ABC (EMR8-5) mouse monoclonal antibody 
with Ventana BenchMark XT Staining systems (Tucson, AZ, 
USA). Expressions of HLA class I was assessed by two patholo-
gists (Y.B. Han and J.H. Chung). The expression level of HLA 
class I on tumor cells was defined as strongly positive (“retained” 
expression) when tumor cells for which the membrane was strong-
ly and homogenously stained at the same level as stromal lympho-
cytes or endothelial cells comprised ≥ 75% of tumor cells (Fig. 
1A), weakly positive for 25%–74%, or tumor cells with the mem-
brane stained more weakly than stromal lymphocytes or endo-
thelial cells comprising ≥ 25% (Fig. 1B), and negative when 
stained cells comprised < 25% (Fig. 1C). Cases with negative or 
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Fig. 1. Human leukocyte antigen (HLA) class I (A–C) and programmed death-ligand 1 (PD-L1) (D–E) expression in lung adenocarcinoma. (A) 
Strongly positive (“retained”) staining of HLA class I in tumor cells. (B) Weakly positive staining of HLA class I. (C) Negative staining of HLA 
class I. (D) ≥ 50% positive staining of PD-L1 in tumor cells. (E) 1%–49% positive staining of PD-L1. (F) < 1% staining of PD-L1.
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weakly positive staining were judged as representing “reduced” 
expression.

PD-L1 expression had been evaluated in a previous study with 
IHC using anti–PD-L1 22C3 mouse monoclonal primary anti-
body with the EnVision FLEX visualization system on a Dako 
Autostainer Link 48 system (Carpinteria, CA, USA).12 Each tumor 
cell was judged as positive staining for PD-L1 when the mem-
brane was stained at any intensity. Each patient was classified into 
“negative” or “positive” according to the percentage of PD-L1 
positive tumor cells; two different cut-off values (1% and 50%) 
used on the basis of the published association of this cutoff with 
anti–PD-1 therapeutic response (Fig. 1D–F).13 

Statistical analysis

The chi-square test (or Fisher exact test when appropriate) 
was used to assess the significance of the association of HLA class 
I and PD-L1 expression with clinicopathological parameters. A 
Kaplan-Meier analysis was performed to construct survival curves 
and statistical significance was assessed using the log-rank test. A 
multivariate analysis was performed by Cox proportional hazards 
regression modeling. All statistical tests were two sided and 
statistical significance was accepted for p-values of < .05. All 
statistical analysis was carried out using Statistical Package for the 
Social Sciences ver. 21 (IBM Corp., Armonk, NY, USA).

RESULTS

Clinicopathologic characteristics

The clinicopathological features and IHC results of the patients 
are summarized in Table 1. There was a female predominance in 
this cohort (52.6%). The mean age of patients was 65 years 
(range, 23 to 82 years) with 242 never smokers (60%), 89 ex-
smokers (22.1%), and 72 current smokers (17.9%). Regarding 
pathologic stage, 234 patients were stage I (58.1%), 83 were 
stage II (20.6%), and 86 were (21.3%) stage III. 

HLA class I and PD-L1 expression 

HLA class I expression was observed in the normal bronchial 
epithelium, type II pneumocytes and other non-neoplastic cells 
with membranous staining. In the tumor cells, 34 specimens 
(8.4%) showed strongly positive membranous expression of HLA 
class I antigen, 120 specimens (29.8%) with weakly positive 
expression, and 249 specimens (61.8%) with negative expression. 
Therefore, HLA class I expression was reduced in 369 patients 
(91.6%) and retained in 34 patients (8.4%). Reduced HLA-class 
I expression was more frequently seen in younger age, absence of 

Table 1. Clinicopathologic characteristics

Characteristic No. (%)

Age (yr)
Median (range) 65 (23–82)

Sex
Male 191 (47.4)
Female 212 (52.6)

Smoking statusa

Never 242 (60.0)
Ex-smoker 89 (22.1)
Current 72 (17.9)

Differentiationb

Well differentiated 34 (8.4)
Moderately differentiated 315 (78.2)
Poorly differentiated 54 (13.4)

Genetic statusc

EGFR mutant 192 (69.1)
ALK mutant 20 (7.2)
KRAS mutant 16 (5.8)
EGFR(–)/ALK(–)/KRAS(–) 50 (18.0)

Tumor size (cm)
Mean (range) 31.7 (0.8–16.0)

Pleural invasion
Absent 235 (58.3)
Present 168 (41.7)

Venous invasion
Absent 302 (74.9)
Present 101 (25.1)

Lymphatic invasion
Absent 213 (52.9)
Present 190 (47.1)

Perineural invasion
Absent 380 (94.3)
Present 23 (5.7)

Pathologic stage
IA 127 (31.5)
IB 107 (26.6)
IIA 64 (15.9)
IIB 19 (4.7)
IIIA 77 (19.1)
IIIB 9 (2.2)

HLA class I IHC (%)
< 25 249 (61.8)
25–74 120 (29.8)
≥ 75 34 (8.4)

PD-L1 IHC (%)
< 1 338 (83.9)
1–49 42 (10.4)
≥ 50 23 (5.7)

Total 403 (100)

EGFR, epidermal growth factor receptor; ALK, anaplastic lymphoma ki-
nase; HLA, human leukocyte antigen; IHC, immunohistochemistry; PD-L1, 
programmed death-ligand 1.
aSmoking status was defined as follows: never smoker (< 100 cigarettes 
per lifetime); ex-smoker (≥ 100 cigarettes per lifetime and quit > 1 year prior 
to the diagnosis); current smoker (≥ 100 cigarettes per lifetime and smoked 
at the time of lung cancer diagnosis or quit ≤ 1 year prior to the diagnosis); 
bDifferentiation was defined as follows: well differentiated (lepidic predomi-
nant); moderately differentiated (acinar or papillary predominant); poorly dif-
ferentiated (micropapillary or solid predominant); cGenetic status was evalu-
able for 278 patients. 
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vascular invasion, and low pathologic stage (p = .033, p = .007, and 
p = .012, respectively). PD-L1 expression was normally expressed 
in membranes of the alveolar macrophages and some lympho-

cytes. In the tumor cells, 65 patients (16.1%) with cutoff value of 
1% and 23 patients (5.7%) with cutoff value of 50% showed 
positive PD-L1 expression. Positive PD-L1 expression (1% cutoff) 

Clinicopathologic 
  feature

HLA class I expression PD-L1 expression (1% cut-off) PD-L1 expression (50% cut-off)

Retained
(normal)

Reduced
(loss)

p-value
Negative 
(< 1%)

Positive 
(≥ 1%)

p-value
Negative 
(< 50%)

Positive 
(≥ 50%)

p-value

Total 34 (8.4) 369 (91.6) 338 (83.9) 65 (16.1) 380 (94.3) 23 (5.7)
Age (yr)

< 65 11 (5.5) 190 (94.5) .033 174 (86.6) 27 (13.4) .142 191 (95.0) 10 (5.0) .527
≥ 65 23 (11.4) 179 (88.6) 164 (81.2) 38 (18.8) 189 (93.6) 13 (6.4)

Sex
Male 16 (8.4) 175 (91.6) .967 155 (81.2) 36 (18.8) .159 176 (92.1) 15 (7.9) .078
Female 18 (8.5) 194 (91.5) 183 (86.3) 29 (13.7) 204 (96.2) 8 (3.8)

Smoking status
Never 19 (7.9) 223 (92.1) .604 206 (85.1) 36 (14.9) .402 231 (95.5) 11 (4.5) .218
Ex or current 15 (9.3) 146 (90.7) 132 (82.0) 29 (18.0) 149 (92.5) 12 (7.5)

Differentiation
WD 2 (5.9) 32 (94.1) .422a 34 (100.0) 0 < .001 34 (100) 0 .008a

MD 25 (7.9) 290 (92.1) 270 (85.7) 45 (14.3) 300 (95.2) 15 (4.8)
PD 7 (13.0) 47 (87.0) 34 (63.0) 20 (37.0) 46 (85.2) 8 (14.8)

Genetic statusb

EGFR mutant 17 (8.9) 175 (91.1) .860a 175 (91.1) 17 (8.9) .003 190 (99.0) 2 (1.0) < .001a

ALK mutant 1 (5.0) 19 (95.0) 17 (85.0) 3 (15.0) 18 (90.0) 2 (10.0)
KRAS mutant 2 (12.5) 14 (87.5) 10 (62.5) 6 (37.5) 12 (75.0) 4 (25.0)
EGFR(–)/ALK(–)/KRAS(–) 5 (10.0) 45 (90.0) 39 (78.0) 11 (22.0) 45 (90.0) 5 (10.0)

Pleural invasion
Negative 19 (8.1) 216 (91.9) .764 199 (84.7) 36 (15.3) .601 224 (95.3) 11 (4.7) .294
Positive 15 (8.9) 153 (91.1) 139 (82.7) 29 (17.3) 156 (92.9) 12 (7.1)

Vascular invasion
Negative 19 (6.3) 283 (93.7) .007 263 (87.1) 39 (12.9) .002 289 (95.7) 13 (4.3) .036
Positive 15 (14.9) 86 (85.1) 75 (74.3) 26 (25.7) 91 (90.1) 10 (9.9)

Lymphatic invasion
Negative 19 (8.9) 194 (91.1) .712 184 (86.4) 29 (13.6) .146 206 (96.7) 7 (3.3) .027
Positive 15 (7.9) 175 (92.1) 154 (81.1) 36 (18.9) 174 (91.6) 16 (8.4)

Perineural invasion
Negative 30 (7.9) 350 (92.1) .118a 321 (84.5) 59 (15.5) .236a 360 (94.7) 20 (5.3) .136a

Positive 4 (17.4) 19 (82.6) 17 (73.9) 6 (26.1) 20 (87.0) 3 (13.0)
Tumor size (cm)

≤ 3 13 (5.4) 229 (94.6) .007 208 (86.0) 34 (14.0) .164 233 (96.3) 9 (3.7) .035
> 3 21 (13.0) 140 (87.0) 130 (80.7) 31 (19.3) 147 (91.3) 14 (8.7)

N stage
N0 19 (6.9) 256 (93.1) .106 238 (86.5) 37 (13.5) .032 261 (94.9) 14 (5.1) .434
≥ N1 15 (11.7) 113 (88.3) 100 (78.1) 28 (21.9) 119 (93.0) 9 (7.0)

Stage
I 14 (6.0) 220 (94.0) .012 204 (87.2) 30 (12.8) .079 222 (94.9) 12 (5.1) .484a

II 6 (7.2) 77 (92.8) 64 (77.1) 19 (22.9) 76 (91.6) 7 (8.4)
III 14 (16.3) 72 (83.7) 70 (81.4) 16 (18.6) 82 (95.3) 4 (4.7)

Stage I and others
I 14 (6.0) 220 (94.0) .037 204 (87.2) 30 (12.8) .034 222 (94.9) 12 (5.1) .555
≥ IIa 20 (11.8) 149 (88.2) 134 (79.3) 35 (20.7) 158 (93.5) 11 (6.5)

PD-L1 status (1% cutoff)
Negative 24 (7.1) 314 (92.9) .028
Positive 10 (15.4) 55 (84.6)

ap-value was obtained by Fisher exact test; bGenetic status was evaluable for 278 patients.

Table 2. HLA class I, PD-L1 expression and clinicopathologic characteristics 
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was associated with poor differentiation, presence of vascular inva-
sion and nodal metastasis (p < .001, p = .002, and p = .032, respec-
tively). In addition, positive PD-L1 expression (1% cutoff) was 
correlated with epidermal growth factor receptor (EGFR) wild 
type tumors (p = .003) (Table 2).

Survival analysis

At the time of analysis, the median PFS was 36.0 months and 
the median OS was 65.0 months. During this time, 164 patients 
(40.7%) suffered tumor recurrence and 90 patients (22.3%) 
died due to cancer. Survival analysis using Kaplan-Meier and Cox 
proportional hazards analyses were performed to evaluate the 

prognostic impact of HLA class I and PD-L1 protein expres-
sion. There was no significant difference in OS according to HLA 
class I status (5-year survival, 81.4% in ‘‘reduced’’ patients vs. 
69.3% in ‘‘retained’’ patients; p = .115) (Fig. 2A).

There was no significant difference in OS according to PD-L1 
expression status, either. (Fig. 2B). The 5-year OS of PD-L1–
positive and PD-L1–negative patients using each cutoff value was 
75.4% and 81.3% (cutoff, 1%; p = .423), 78.7% and 80.5% 
(cutoff, 50%; p = .534), respectively. However, when both markers 
were analyzed simultaneously, coexpression of HLA class I and 
PD-L1 (1% cutoff) group (n = 10) had a significantly shorter OS 
than other groups (5-year survival, 42.0%; p = .009) (Fig. 2C). 
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Fig. 2. Association of human leukocyte antigen (HLA) class I antigen and programmed death-ligand 1 (PD-L1) expression in lung adenocar-
cinoma (ADC) lesions with overall survival in patients. (A) Overall survival curves of patients with lung ADC according to their HLA class I expres-
sion. (B) Overall survival curves according to PD-L1 expression status classified by the percentage of tumor cells expressing PD-L1 at the 
cutoff value of 1%. (C) Overall survival in patients classified by expression of HLA class I and PD-L1. Patients were divided into four groups: 
HLA class I (–)/PD-L1 (–), HLA class I (–)/PD-L1 (+), HLA class I (+)/PD-L1 (–), HLA class I (+)/PD-L1 (+).

Fig. 3. Overall survival according to programmed death-ligand 1 (PD-L1) expression after stratification by human leukocyte antigen (HLA) 
class I expression status. (A) Overall survival curves according to PD-L1 expression status (1% cutoff) among “retained” HLA class I cases. 
(B) Overall survival curves according to PD-L1 expression status (1% cutoff) among “reduced” HLA class I cases.
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When analyzed by PD-L1 expression with stratification by 
HLA class I status, a significantly poor prognosis in PD-L1–
positive patients (1% cutoff) was documented only when HLA 
class I expression was ‘‘retained” (n = 34, p = .043) (Fig. 3A). Among 
patients with ‘‘reduced’’ HLA class I expression, PD-L1 expression 
status provided no prognostic impact (p = .828) (Fig. 3B).

In addition, there was no significant difference in PFS according 
to HLA class I status and PD-L1 status. Multivariate analysis 
using Cox’s proportional hazards model revealed coexpression of 
HLA class I and PD-L1 as an independent factor associated 
with poor prognosis (p < .001; hazard ratio, 6.106; 95% confidence 

interval, 2.260 to 16.501) (Table 3).

DISCUSSION

In this study, we evaluated the expression of HLA class 1 and 
PD-L1 protein in 403 lung ADCs and investigated the relation-
ship between HLA class 1/PD-L1 protein expression and various 
clinicopathological factors and molecular characteristics. Our study 
showed that HLA class I expression was reduced in 91.6%, and 
positive PD-L1 expression was 16.1% (1% cutoff) in surgically 
resected lung ADC. On survival analysis, HLA class I or PD-L1 
expression alone did not showed any statistical significance. On 
the integrated analysis, HLA class I (+)/PD-L1 (+) subgroup 
showed a significant shorter OS than other groups (p = .009). 
Multivariate analysis revealed that coexpression of HLA class I 
and PD-L1 was an independent poor prognostic factor of lung 
ADC (p < .001; hazard ratio, 6.106; 95% confidence interval, 
2.260 to 16.501).

The frequency of HLA class I antigen reduction in this cohort 
seemed to be high compared to other studies for NSCLC (43% 
to 93.6%).7-9,14 Hirai et al.7 reported that reduced HLA class I 
expression was observed in 43% of the stage I lung ADC, and they 
used 20% and 80% cutoff. Ramnath et al.9 reported that reduced 
HLA class I expression was observed in 93.6% of the NSCLC 
patients, and they used 25% and 75% cutoff. CTLs can recognize 
tumor-specific antigens presented on various types of HLA class 
I molecules on the tumor.15,16 As the prerequisite of anti-tumor 
activity of CTLs is the recognition of immunogenic epitopes 
presented on HLA class I molecules on the tumor cells, reduced 
expression of HLA class I molecule in lung ADC is not surprising. 
However, the prognostic impact of HLA class I molecule expres-
sion is highly controversial. 

High HLA class I expression had been reported to be associated 
with a better survival in esophageal cancer, hepatocellular carci-
noma and pancreatic cancer,17-19 or poor prognosis in gastric 
cancer and colorectal cancer,16,20,21 These contradictory results 
might be explained by multilateral function of HLA class I 
molecules. As HLA-B/C molecule has been known to act as an 
inhibitory receptor against natural killer (NK) cells, cancer cells 
with loss of HLA class I molecule could be attacked by NK 
cells.15,16 The prognostic impact of HLA class I molecule expres-
sion could be variable depending on the mechanism of activation 
of the immune system in each organ. In the present study, there 
was no significant correlation between HLA class I expression 
status and survival, which may reflect HLA class I antigen’s diverse 
roles in immune system. 

Table 3. Univariate and multivariate analyses of clinicopathologic 
factors and overall survival in lung ADC patients

Clinicopathologic variable
Univariate Multivariate

p-value  p-value HR (95% CI)

Age
< 65 yr vs ≥ 65 yr < .001 < .001  2.871 (1.715–4.804)

Sex
Male vs female < .001

Smoking Hx
Never vs ever or current .025 .026  1.774 (1.073–2.935)

Differentiation
WD vs MD vs PD .077 - -

Genetic status

EGFR mutant vs ALK mutant 
  vs KRAS mutant vs wild typea .179 - -

Pleural invasion
Negative vs positive < .001 - -

Vascular invasion
Negative vs positive .002 - -

Lymphatic invasion
Negative vs positive < .001 - -

Perineural invasion
Negative vs positive < .001 - -

Tumor size
≤ 3 cm vs > 3 cm < .001 - -

N category
N0 vs ≥ N1 < .001 .122  2.143 (0.815–5.632)

Stage
I vs II vs III < .001 .039
I vs II .294  1.732 (0.621–4.827)
I vs III .027  3.295 (1.142–9.508)

HLA expression
< 75% vs ≥ 75% .115 - -

PD-L1 expression
< 1% vs ≥ 1% .423 - -

HLA(+)/PD-L1(+)
Others vs double positive .001 < .001  6.106 (2.260–16.501)

ADC, adenocarcinoma; HR, hazard ratio; CI, confidence interval; Hx, history; 
WD, well differentiated; MD, moderately differentiated; PD, poor differentiat-
ed; EGFR, epidermal growth factor receptor; ALK, anaplastic lymphoma ki-
nase; HLA, human leukocyte antigen; PD-L1, programmed death-ligand 1.
aWild type defined as EGFR(–)/ALK(–)/KRAS(–).
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In this cohort, positive PD-L1 expression was associated with 
poor differentiation, wild type EGFR, presence of vascular inva-
sion and nodal metastasis, which is consistent with previous re-
ports.7,12,22 However, there was no significant difference between 
PD-L1 expressions and survival. Even though neither HLA class 
I nor PD-L1 alone was associated with the clinical outcome of 
the patients, integrated analysis of revealed that coexpression of 
HLA class I and PD-L1 was significantly associated with poor 
OS. While the patients with PD-L1 (+)/HLA class 1 (+) showed 
worse prognosis, PD-L1 (+)/HLA class 1 (–) group had no signif-
icant prognostic impact. 

These results might be explained as below. 
(1) The tumor cells with retained HLA class I expression can in-

hibit NK cells and evade immune system by expressing PD-L1. 
The immunosurveillance of CD8 T cells may be more critical 
for patients with high HLA class I expression than for patients 
who express it at a low level. (2) The tumor cells with reduced 
HLA class I expression may evade immune attack regardless of 
PD-L1 expression on tumor cells, which may account for the 
lack of prognostic impact of PD-L1 status. Nevertheless, tumor 
cells with HLA class I expression can be recognized by CTLs 
and may evade immune attack by expressing PD-L1, which 
also may account for the result that PD-L1 positivity was asso-
ciated with a poor prognosis in tumors with normal HLA class 
I expression. The exact role of immune mechanism of the HLA 
class 1 molecule on the pulmonary ADC needs further functional 
studies. However, we assessed HLA class I status by only anti-
HLA class I ABC antibody and the lack of available data con-
cerning clinical response to anti–PD-1/PD-L1 therapy represents 
a major limitation of our study. 

In conclusion, coexpression of HLA class I and PD-L1 was 
associated with poor prognosis in lung ADC. Because coexpres-
sion of HLA class I and PD-L1 was an independent prognostic 
factor for an extremely poor outcome, postoperative patients 
with HLA class 1 (+)/PD-L1 (+) should be recommended for 
short interval follow-up and observation.
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