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[ Abstract ] Background and objective The incidence of pulmonary carcinoid (PC) is very rare in primary lung
malignant tumors, and the prognosis of this disease is closely associated with its pathological features. In this study, the expres-
sions of programmed death 1 (PD-1) and programmed death ligand-1 (PD-L1) in lung carcinoid cells were detected, and the
correlation between the expression and corresponding clinical physiological and pathologic features was further analyzed.
Methods The expressions of PD-1 and PD-L1 in 20 cases of PC paraffin-embedded tissue specimens were detected through
immunohistochemistry. The H-score of immunohistochemical staining (range, 0-300) was employed to evaluate the expres-
sion of PD-1 and PD-L1 in the tumor tissues. Results In the 20 cases of patients with PC, 40% (8/20) showed positive expres-
sions of PD-1, and 45% (9/20) showed positive expressions of PD-L1. Significantly higher expressions of PD-1 were observed
in the smoking patients than in the nonsmoking patients (63.64% vs 11.11%, P<0.0S). Furthermore, no significant relationship
was found between the expressions of PD-1 and PD-L1 and the clinical characteristics of the patients, such as age, gender,
pathological type, clinical stage, and metastasis (P>0.05). Conclusion Approximately 40% of PC patients had positive expres-
sions of PD-1or PD-L1. The positive expression rate of PD-1 in the smoking patients was significantly higher than that in the
nonsmoking patients. These results suggest that the expressions of PD-1 and PD-L1 may be associated with the occurrence and
development of PC.
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% 1 200IAh K& B E MG R EFEFPD-1/PDLIAMIRIEIE R
Tab 1 The clinical characteristics of 20 patients with PC and their expressions of PD-1/PD-L1

Iltem n Proportion %, PD-1 PD-L1
W) 0 P b 0 P
Gender 0.603 0.999
Male 15 75 7 8 7 8
Female 5 25 1 4 2 3
Age (yr) 0.999 0.370
>48.5 10 50 4 6
<48.5 10 50 4 6 6 4
Smoking 0.028 0.999
Yes n 55 7 4 5 6
No 9 45 1 8 4 5
Histology 0.197 0.999
TC 9 45 2 7 4 5
AC 1 55 6 5 5 6
Lymph node metastasis 0.347 0.617
Yes 5 25 3 2 3 2
No 15 75 5 10 6 9
TNM stage 0.256 0.805
I 1 55 3 8 6 5
I 1 5 1 0 0 1
1] 8 40 4 4 3
v 0 0 0 0 0 0
Stage 0.648 0.670
Early 12 60 4 8 6 6
Advanced 8 40 4 4 3 5

TC: typical carcinoid; AC: atypical carcinoid.

% 2 FhZEEEPD-1/PD-L1PR I BE MG FRFFHE
Tab 2 Clinical features of PC patients with the positive expressions of PD-1/PD-L1

Patient  Sex Age Smoking Histology Position Diameter Ndisease Stage TNMstage PD-1(+)CN  PD-L1 Status

(yr) (yr) (cm) Hscore

9 Male 49 35 AC Peripheral 2.2 Unkonwn la  T1bNOMO 50 0 Survive
1 Male 40 20 AC Central 5 Positive lla TANOMO >200 0 Survive
14 Male 66 50 TC Central 4.5 Positive Illa  T2bNOMO >200 0 Survive
12 Male 46 10 TC Central 2.2 Negative la  T1cNOMO 100 10 Survive
5 Male 70 40 AC Peripheral 2.2 Positive llla T1cN2MO 100 80 Survive
6 Male 49 20 AC Central 5 Positive b T4AN2MO 100 120 Death

16 Male 48 30 AC Central 1.2 Negative la  T1bNOMO 100 120 Survive
1 Female 25 0 AC Central 1.8 Positive lla  T1bN2MO 40 30 Survive
13 Male 25 0 AC Central 2 Negative la  T1bNOMO 0 40 Survive
17 Female 28 0 TC Central 2.5 Negative la  T1cNOMO 0 40 Survive
19 Male 57 20 TC Peripheral 1 Negative la  T1aNOMO 0 40 Survive
3 Male 47 0 TC Central 1 Negative la  TlaNOMO 0 80 Survive

CN: cell number.
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FE2+, EHREAIRPEREEREHEE HPD-L1RE3+, ZHAREAINRIZGEEMRY, EEMEREHIRABTH, FERBES0. 1+, 24713+,

Fig 1 The expression of PD-1 and PD-L1 in pulmonary carcinoid tissues by Immunohistochemistry detection (Original Magnification,
X400). A-D: The staining for PD-1 and CD8. A: PD-1 staining was negative, pure CD8 staining, showing pink; B: PD-1 stained 1+,

mild blue staining on the cell membrane; C: PD-1 staining 2+, PD-1 visible blue staining in the cell membrane of moderate intensity,
pure CD8 staining, showing light red; D: PD-1 staining 3+, PD-1 Black and blue visible in the cell membrane staining strongly positive,
then even the membrane around the deep blue-black particles. E-H: The staining for PD-L1. E: PD-L1 staining 0, in the context of the
membrane without any coloring, i.e. negative expression; F: PD-L1 staining 1+, slightly brown-red in the cell membrane staining,
representing 2+, 3+ weak: G: PD-L1 staining 2+ in the cell membrane visible moderate brown staining; H: PD-L1 staining 3+, visible in

dark brown membrane strongly positive, even around the deep natural membrane particles. Staining intensity points: 0, 1+, 2+, and 3+.
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E F
X200 X400
PD-1 staining

X200 X400
PD-L1 staining

2 PR ERENRICTIEMEALAHPD-1/PD-L1FRIEER. A-B: Gl LMHR—XK/A4 cmX5 cm i), =K% EREERRK ; C-D : AR IR —K/A2
cmX2 cmBf#) ; E-F 1 PD-1Ri%X 2358FA 1% (200X/400X) ; G-H : PD-L1FRE 238 (200X/400X) ,
Fig 2 The chest CT scan and the expression of PD-L1 and PD-1 for the patient who died due to pulmonary carcinoid. A-B: There was a tumor size of

4 cmX5 cm mass in the right upper lobe, which invaded the superior vena cava; C-D: There was also a tumor size of 2 cmX2 cm lesion in the right
middle lobe; E-F: the strongly positive expression of PD-1 (3+; 200X /400X); G-H: the strongly positive expression of PD-L1 (3+; 200X /400X).

B RMRBIECBET B 1 HL I AR R R, 7RIS
HANBEIE S — a5 .

HAT, HFARLE ZKIHPD-1/PD-LIHUIKR AL
WA, SeE A Ak e 0 1) 21 e T bR o i AR G —
PD-1/PD-L1BHPEIG FUE A AR ER B =, i3 AN [F] S
R I8 4 il e £ E H PD-1/PD-L 1K BH I R 22 IR K.
AL T, JATSH T RZCHRE AR bz R
PD-1/CD8X FHPEA ML AR T B, PD-L1KRIA
PLHS>04 FHAE AR HESEAT T 0T o DI 76 A 4 280 1
FH, PD-1FIPD-LIABHME R IR R K T40%, {HIiXLLfH
H e AEE X PD-1MIPD-L1HUAR A AT TR 3k 25 B AT B
Z DE IR IRIFFE . Ko I B o — 2B WF e s
PD-1/PD-LETIARLEN PRI 1 5458 S o

i Bk, ks, pc414iH i PD-15PD-L1
() 2R R g T i 4l 20, v I PD-1/PD-LETIRI)
SR WF ] LIEPC R F (BT Pk 25

2 % X W

1 Gustafsson BI, Kidd M, Chan A, et al. Bronchopulmonary neuroendocrine

tumors. Cancer, 2008, 113(1): 5-21.

Travis WD. Advances in neuroendocrine lung tumors. Ann Oncol, 2010,
21(Suppl 7): 65-71.

Naalsund A, Rostad H, Strom EH, et al. Carcinoid lung tumors--incidence,
treatment and outcomes: a population-based study. Eur ] Cardiothorac Surg,
2011, 39(4): 565-569.

Travis WD, Rush W, Flieder DB, et al. Survival analysis of 200 pulmonary
neuroendocrine tumors with clarification of criteria for atypical carcinoid
and its separation from typical carcinoid. Am J Surg Pathol, 1998, 22(8):
934-944.

Travis WD, Brambilla E, Burke AP, et al. Introduction to the 2015 World
Health Organization Classification of tumors of the lung, pleura, thymus,
and heart. ] Thorac Oncol, 2015, 10(9): 1240-1242.

Yao JC, Hassan M, Phan A, et al. One hundred years after "carcinoid":
epidemiology of and prognostic factors for neuroendocrine tumors in 35,825
cases in the United States. ] Clin Oncol, 2008, 26(18): 3063-3072.
Garcia-Yuste M, Matilla JM, Cueto A, et al. Typical and atypical carcinoid
tumours: analysis of the experience of the Spanish multi-centric study of
neuroendocrine tumours of the lung. Eur ] Cardiothorac Surg, 2007, 31(2):
192-197.

Boudreaux JP, Klimstra DS, Hassan MM, et al. The NANETS consensus

guideline for the diagnosis and management of neuroendocrine tumors:

HRERERERERE
www.lungca.org



e i 201645 12 H S 194845 121

Chin J Lung Cancer, December 2016, Vol.19, No.12

* 853 ¢

10

11

12

13

14

15

16

17

well-differentiated neuroendocrine tumors of the jejunum, ileum, appendix,
and cecum. Pancreas, 2010, 39(6): 753-766.

Wolin EM. Challenges in the diagnosis and management of well-
differentiated neuroendocrine tumors of the lung (typical and atypical
carcinoid): current status and future considerations. Oncologist, 2015,
20(10): 1123-1131.

Pardoll DM. The blockade of immune checkpoints in cancer immunotherapy.
Nat Rev Cancer, 2012, 12(4): 252-264.

Chen YB, Mu CY, Huang JA. Clinical significance of programmed death-1
ligand-1 expression in patients with non-small cell lung cancer: a 5-year-
follow-up study. Tumori, 2012, 98(6): 751-755.

Velcheti V, Schalper KA, Carvajal DE, et al. Programmed death ligand-1
expression in non-small cell lung cancer. Lab Invest, 2014, 94(1): 107-116.
Lin C, Chen X, Li M, et al. Programmed death-ligand 1 expression predicts
tyrosine kinase inhibitor response and better prognosis in a cohort of
patients with epidermal growth factor receptor mutation-positive lung
adenocarcinoma. Clin Lung Cancer, 2015, 16(5): 25-35.

Herbst RS, Soria JC, Kowanetz M, et al. Predictive correlates of response
to the anti-PD-L1 antibody MPDL3280A in cancer patients. Nature, 2014,
515(7528): 563-567.

Brahmer J, Reckamp KL, Baas P, et al. Nivolumab versus docetaxel in
advanced squamous-cell non-small-cell lung cancer. N Engl ] Med, 2015,
373(2): 123-135.

Matter-Walstra K, Schwenkglenks M, Aebi S, et al. A cost-effectiveness
analysis of nivolumab versus docetaxel for advanced non-squamous non-
small cell lung cancer including PD-L1 testing. ] Thorac Oncol, 2016,
11(11): 1846-1855.

Gangadhar TC, Salama AK. Clinical applications of PD-1-based therapy: a

focus on pembrolizumab (MK-3475) in the management of melanoma and

18

19

20

21

22

23

24

25

other tumor types. Onco Targets Ther, 20185, 8: 929-937.
Azuma K, Ota K, Kawahara A, et al. Association of PD-L1 overexpression
with activating EGFR mutations in surgically resected non small-cell lung
cancer. Ann Oncol, 2014, 25(10): 1935-1940.
Mahoney KM, Atkins MB. Prognostic and predictive markers for the new
immunotherapies. Oncology (Williston Park), 2014, 28(Suppl3): 39-48.
Chen DS, Irving BA, Hodi FS. Molecular pathways: next-generation
immunotherapy--inhibiting programmed death-ligand 1 and programmed
death-1. Clin Cancer Res, 2012, 18(24): 6580-6587.
Shimoji M, Shimizu S, Sato K, et al. Clinical and pathologic features of lung
cancer expressing programmed cell death ligand 1 (PD-L1). Lung Cancer,
2016, 98: 69-75.
Zhu YX, Chen C, Huang JA. The expression of PD-1 on CD8" T cells in
malignant pleural effusion of lung cancer and its biological significance.
Zhongliu, 2010, 30(9): 778-781. [AR 55, B, TaH%E. PD-14>T-1E
SRR G s BB CD8~+ TANM | ) 2308 K HAE )27 78 3. IR, 2010,
30(9): 778-781. ]
Lim TS, Chew V, Sieow JL, et al. PD-1 expression on dendritic
cells suppresses CD8* T cell function and antitumor immunity.
Oncoimmunology, 2016, 5(3): e1085146.
Atefi M, Avramis E, Lassen A, et al. Effects of MAPK and PI3K pathways on
PD-L1 expression in melanoma. Clin Cancer Res, 2014, 20(13): 3446-3457.
Cooper WA, Tran T, Vilain RE, et al. PD-L1 expression is a favorable
prognostic factor in early stage non-small cell carcinoma. Lung Cancer, 2015,
89(2): 181-188.
(HSehi: 2016-10-27 &[T 2016-10-31 $23Z: 2016-11-12)
(3G ML)

Cite this article as: Li MB, Xu S, Fan HY, et al. Expression and Clinical Significance of PD-1 and PD-L1 in Pulmonary Carcinoids.
Zhongguo Fei Ai Za Zhi, 2016, 19(12): 847-853. [Z=H )%, 4%, Y5IEVY, 25, PD-1HIPD-LIFENHZSN th A3 175 0 FIECI R 25 5L
[ il 4%, 2016, 19(12): 847-853.] doi: 10.3779/j.issn.1009-3419.2016.12.07

HRERERERERE
www.lungca.org





