
fmx_T3RoZXJNaXJyb3Jz

Χ╝  2023 6  52 ◔  6 ɜChin J Pathol, June 2023, Vol. 52, No. 6

[14] Langerak AW, Groenen PJ, Brüggemann M, et al. 
EuroClonality/BIOMED‑2 guidelines for interpretation 
and reporting of Ig/TCR clonality testing in suspected 
lymphoproliferations[J]. Leukemia, 2012, 26(10):
2159‑2171. DOI: 10.1038/leu.2012.246.

[15] Scheijen B, Meijers R, Rijntjes J, et al. Next‑generation 
sequencing of immunoglobulin gene rearrangements for 
clonality assessment: a technical feasibility study by 
EuroClonality‑NGS[J]. Leukemia, 2019, 33(9): 2227‑2240. 
DOI: 10.1038/s41375‑019‑0508‑7.

[16] Evans PA, Ch P, Groenen PJ, et al. Significantly improved 
PCR‑based clonality testing in B‑cell malignancies by use 
of multiple immunoglobulin gene targets. Report of the 
BIOMED‑2 Concerted Action BHM4‑CT98‑3936[J]. 
Leukemia, 2007, 21(2): 207‑214. DOI: 10.1038/sj. leu. 
2404479.

[17] Brüggemann M, White H, Gaulard P, et al. Powerful 
strategy for polymerase chain reaction‑based clonality 
assessment in T‑cell malignancies Report of the 
BIOMED‑2 Concerted Action BHM4 CT98‑3936[J]. 

Leukemia, 2007, 21(2): 215‑221. DOI: 10.1038/sj. leu. 
2404481.

[18] Χ╝┘ ҕ ὖҕ, Χ . BRCA1/2
Χ Ί ẳ (2021 )[J].Χ╝ , 2021, 

50(6):565‑571. DOI:10.3760/cma.j.cn112151‑20201027‑ 
00809.

[19] Χ╝┘ ҕ ὖҕ, Χ╝┘ ҕ ὖҕ, 
Χ . ᾣὫ ת כּשּׁ

Ί ẳ [J].Χ╝ , 2022, 51(10):941‑949. 
DOI: 10.3760/cma.j.cn112151‑20220310‑00162.

[20] Χ╝┘ ҕ ὖҕ, Χ , Χ╝┘ ҕ
ὖҕ , . ὖ ή
╦ (2021 )[J].Χ╝ , 2021, 50(4):

323‑332. DOI: 10.3760/cma. j. cn112151‑20201220‑ 
00945.

[21] Χ ҕ .ὖ
╦[S]. 2019.

[22] Χ╝е ẳ ▲ . Τӎ⅞ ╦
( ) [S].2019‑04‑18.

ή
Χ Ί ẳ 2023
中国抗癌协会肿瘤病理专业委员会 中华医学会肿瘤学分会肺癌专家委员会 国家

病理质控中心

执笔人：李卫华（国家癌症中心/国家肿瘤临床医学研究中心/中国医学科学院 北京协和

医学院 肿瘤医院病理科，北京 100021）；李子明（上海市胸科医院 上海交通大学附属

胸科医院肿瘤科，上海 200030）
通信作者：应建明（



fmx_T3RoZXJNaXJyb3Jz

Χ╝  2023 6  52 ◔  6 ɜChin J Pathol, June 2023, Vol. 52, No. 6

ệ ή Χ Ί ẳ Ѡ ὖ

Ἆ е ɞ

实践指南注册： ╦ Ỏ΅ ⅞ PREPARE‑2022CN815

Expert consensus on clinical practice of fusion genes detection in non‑small cell lung cancer 
in China (2023 version)
Molecular Pathology Collaboration Group of Tumor Pathology Committee of China Anti‑Cancer 
Association, Chinese Medical Association Chinese Society of Oncology, Pathology Quality Control Center
Corresponding author: Ying Jianming (Department of Pathology, National Cancer Center/National 
Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking 
Union Medical College, Beijing 100021, China), Email: jmying@cicams.ac.cn; Lu Shun (Department of 
Oncology, Shanghai Chest Hospital, Shanghai Jiaotong University, Shanghai 200030, China), Email: 
shunlu@sjtu.edu.cn; Liang Zhiyong (Department of Pathology, Peking Union Medical College Hospital, 
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100730, China), Email: 
liangzhiyong1220@yahoo. com

Practice guideline registration: Practice Guideline Registration for Transparency,
PREPARE-2022CN815

ΝΤ΄ ὖ Ẫ

Ὣ Ẹ Т

ц דּ דּ ɞ

NSCLC Χ ӗδͪ ὖ כּ

Ἆ NSCLCΧ
Ѡ щ Χ

ẵ ɞӁ Љ ᾌ

Ғ Ẹή ΄

ͼ ẳ ẵ ╦ ẳ р

╤Τ ΤNSCLC  

כּ ω ɝ Ẹẳ

ή ẳ ΄ Ѡδ

ή ὖ ԜẪ ɞ

ẹ Ϊ ή ΅ Ί

ẳ דּ ᾌ ẳ δNSCLC
Ἆ Ԝ  ɞ

ẳ ᾌ ὦ ╦ Ỏ

http //www.guidelines‑registry.org/ Ỏɞ Љ

ệ ή ΅ὖ

50ӈή ΅ Ί ẳ ҕ ͼ

ɞ ẳ ẳ Ё

12 ẵ



fmx_T3RoZXJNaXJyb3Jz

Χ╝  2023 6  52 ◔  6 ɜChin J Pathol, June 2023, Vol. 52, No. 6

NSCLC
щ δ ᾌ

Ԝ֑ ɞ ὗ NSCLC
Χ ΅ ALK

דּ 5

ὗ   ɞ

2
יּ

ɞ ᾣ ΊΓ

┘

ҫ יּ

ӎ ӗδ Ẅ

ɞ

NSCLC



fmx_T3RoZXJNaXJyb3Jz

Χ╝  2023 6  52 ◔  6 ɜChin J Pathol, June 2023, Vol. 52, No. 6

שּׁ כּ TMB ɝ ▲ ΄

Ё Ό DNA
ӈ ү֗ Ὀ

ɞ /
΄ Ѡ Ѡщӎ Χ

יּ ctDNA Їў 13 ɞӁ DNAЇ
ў ךּ ɝ DNA

ɝ DNAשּׁ כּ

ҕὈ 1  14 ɞֿכ DNAЇ
ў ή ὖ Χ

ү֗ דּ Ӂ Ж

΄ Т ´ RNA/ 15ɞ2 RNAЇў
Ѡ PCR ɝ PCR

П RNA ɞ΅DNA
Їў ệ └

RNA р └

╤ɝ DNAךּ΄
ΌRNAЇў אָ

ỷּׁש ү֗ ɞӁ

RNAЇў RNA Ẹ

Љ П RNAЇў 12 ɞ

Їў ᾘ Ғ

Ẅὖẵ כ Ẹ Panel
ם ὖ כ Ξ

ᾌӎ ɞ

5.Ẹё Ẫ Ѡ DNA
Ӂ DNA Ό

ӉɞẪ Ѡ RNA
Ὀ Ӂ RNA

ɞ ЉẪ Ẫ

ὖ

ᾌЁẸ ή Χ 14ɞNanoString
Љ RNAὖ

Љ

΄Ӯ ₵ FFPE
ɞ΅Їў NanoString ӗ

ὖ ╤ 16 Ӂ ᾣּך Љ

שּׁ ᾘ שּׁ Ẹ ή Χ

ɞ

ͻɝ



Χ╝  2023 6  52 ◔  6 ɜChin J Pathol, June 2023, Vol. 52, No. 6

υ ῁ RNA כּ

ЉDNA Ὀ 12 ɞ ή

Χ ЉDNA   δ

Ԇ RNA ͪ ɞ

Љ כּ NSCLC ή

Ẹ ẵ ɝ ɝ́ Ό TMBӉ
/ ɞ

ɝNSCLC
ͪ

6 Љ Ӻ Ї

ў qRT‑PCR Ӻ

FISH ɞ

7 Ӻ IHC ALK
IHCр Љ ROS1 NTRK ά

Ẹё ΄ IHC
ЉRET ɞ

1.ALK ALK כּ ү֗

1 Ẹ ӈЉALK 19 ệ

י ЁALK Τ

Љ 20 18 ɞALK דּ

ү֗ EML4‑ALK ᾣ

20 כּ ӎ Е Ẹ Χ 60% Ѡ ͼ
EML4‑ALK Е δּכӎ 1 EML4 13
΅ ALK 20 ӎכּ 3 EML4

6 ΅ ALK 20 6 ΄

EML4‑ALKЕ TKI ҕ
19 ɞALK Ӻ Ventana‑D5F3 

IHCɝFISHɝqRT‑PCR Їў ɞẸΧ

Ventana‑D5F3 ӎ IHC Χ
20 Ӂ ЉӉὖ⅞ ɝ ệὖ

Ὀ ҷ

Ẹё ɞֿכ ALK
alternative transcription initiation С

ALK IHC Ό щ ALK 
TKIΧ 21 Ӂ ᾣ DNA RNA

Ἆ ὈALK
ғ⅞ Їў NanoString ɞ

2.ROS1 ROS1 כּ ү

֗ 1 ү֗δ CD74 EZR 22 ɞ

ROS1 דּ ROS1 30~34
ệ 23 י ROS1 Ẫ 36~
41 22 ɞ ROS1 Ӻ FISHɝ
qRT‑PCR Їў IHC р Љά

Ẹё 24 ɞFISH ROS1

ł ἎŃӁ ЉGOPC‑ROS1
ЉGOPC΅ROS1 ӈЉ 6 ӎ Ν ӈ

Т GOPC‑ROS1
ὖ ם ΄ҕּד כּ FISH
GOPC‑ROS1 25 ɞֿכ ЉDNA RNA Ї

ў ЉROS1 ӁDNAЇў
ROS1 דּ Ẹε ⱬ ₵

1 ROS1 ӈ ệ └

2 ӈ GC Ӊ

Ӊ 3 ӈ

AT └ Ӊ └

ὖ Ἆ 26ɞ

3.RET RET כּ ү֗

1 ү֗ NSCLCΧѠ KIF5B δ
7 ɞRET ӈЉ 11 ệ

Ẹ 3′ י Ё 12~
19 7  27 ɞ RET Ӻ FISHɝ
qRT‑PCR Їў ɞIHC RET

΄ ᾣ΄ᵦ ɞᵈ

FISH NCOA4‑RET Ӊ ΅

NCOA4 RET Ν DNA
ẵ 28ɞ

4.NTRK NTRK Љ

Ṿ Ϯ ὖ NSCLC
Χ <1% ɞNTRK ₵ NTRK1ɝ

NTRK2 NTRK3 ὖᾁ TrkAɝTrkB TrkC
3 Е 3 NTRK ӈ

Љ 13~18 └ 29ɞNTRK ӈ

Љ 8~13 ệ └ ӺẸ 3′ י ЁNTRK
30 ɞ NSCLC Χ ѠNTRK1 δ

TPM3 NTRK1 ү֗ Ẹё דּ



fmx_T3RoZXJNaXJyb3Jz

Χ╝  2023 6  52 ◔  6 ɜChin J Pathol, June 2023, Vol. 52, No. 6

Їў ͼ ᵦᾆ Ẫ ᾣ

Ẹ δ Ẹ ү֗

︡ NTRK2/3
ҕ 32ɞ

Ї

8 Ӻ Їў

ɞ

1.NRG NRG1 NSCLC Χ Ẹ

ү֗ 1 ү֗δ

CD74 34 ɞNRG1 3 Е Ⅰ~Ⅲ ΄

Е NRG1 5′ ͪΤ ɞ

NRG1 ӈЉ 1 Ⅰ 2
47 kb ╒ ệ └ 2 Ⅱ
2 955 kb ệ └ 3 5

6 ₵ ЁⅢ └

111 kb 34 ɞ NRG1 ε ΅

HER3 דּ ַ ӗ Ѡ NRG1
ε ⱬ δ NRG1΅HER3

HER3/HER2 Ї ⅞ ᾣ

ή ΧɞNRG2 δ Ẹ

ͪ 35 ɞ FISHɝqRT‑PCR IHC
NRG1/2 ΄ Љ

NRG1/2 Ѡּׁש NSCLC Χ

Ӻ Їў NRG1/2 ɞ Љ

DNA RNA Їў ЉNRG1/2
Ӂ΅NTRK2/3 ҷ NRG1/2 ệ

└ DNAЇў Ѡ Ẫ
35ɞ

2.FGFR FGFR ε ₵ FGFR1ɝFGFR2ɝ
FGFR3 FGFR4 ὖδⅠ Ⅱ

Ⅰ δ 3′FGFR Χ΄₵

FGFR р₵ ΅ 5′ ү

֗ Ⅱ δ 5′FGFR Ẹ

ɝ י Ν

Ό 36ɞFGFR כּ

ү֗ 1ɞNSCLCΧѠⅡ
δε █ 90%Ѡͼ ε ӈЉ 17~

19 ệ └ 37 ɞ Љ FGFR
NSCLC Χ Ӻ Љ

DNA RNA Їў Ẹё

ɞ

3.Ẹё Ẹё דּ Ӊ 1 ɞ
ẸΧ METɝHER2ɝBRAF ЉTKI
דּ ɞΤԆ 1 MET

щ MET TKI Χ 38‑40

2 EGFR щ EGFR TKI
Χ 41 3 BRAF щMEK ᾌᾘ

Χ 42ɞ Љ Ж Ӻ

ЉDNA RNA Їў ɞ

Џɝ שּׁ

9 Љ כּ Ẫ

שּׁ ά NSCLC
Їў qRT‑PCR ₵ ệ

ɞ

ά NSCLC ὖ

1 ɞ Љ יּ

�����
��

	���
������ 	���
�������

���
����	����
���a ���
����� ���


'1$���
E ������3&5b ���


��	��� ��	��� ��	���

��
�

 ��
�

 ��
�



��	�
��
������	�

��	�
���	�
��

a₵ Ԇ ;b ѱ Όשּׁ , כ ł



fmx_T3RoZXJNaXJyb3Jz

Χ╝  2023 6  52 ◔  6 ɜChin J Pathol, June 2023, Vol. 52, No. 6

Ό ₵ Ԇ

ά NSCLC ѱ

DNA Їў ₵ ALKɝ
ROS1ɝRETɝNTRK ệ Љ

Ὀ ɝ ɝ ү֗

  δ RNAЇў
ɞ Ό

Ẅ qRT‑PCR ӗδ

ɞ Љ IHC ALK ғ

ALK Ventana‑D5F3 IHC ɞ Їў ΄

ɝשּׁ Їў

֑ ɝ /
qRT‑PCR δ

ὸ Ӻ FISHɝIHC Ӻ Ї

ў ɞ Љ יּ

Χ ԆӉ

ӎ ɝ ɝ

Їў Ӂ ᾆ Ẹёשּׁ

  כּ ш Ѡ ᵓ

ɞ

10 ỏ

Ӻ Їў כּ

ɞ

Љ΄ ӎךּ ₵ RETɝ
ROS1ɝALKɝFGFRɝNTRK ךּ

EGFR TKI NSCLC דּ

ᾌυͪ Ό כּ

Љּד

ᾌ Ӻ Їў

₵ ệ כּ ɞ

11 δ Ⅱ~
Ⅲ NSCLC IHC ALK

qRT‑PCR Їў

ɞ

Љ ὗ NSCLC ὗ

δ Ԝͪ כ

ɞ



fmx_T3RoZXJNaXJyb3Jz

Χ╝  2023 6  52 ◔  6 ɜChin J Pathol, June 2023, Vol. 52, No. 6

医院肿瘤内科（史美祺）；陆军军医大学大坪医院病理科

（王秋实）；南京大学医学院附属鼓楼医院肿瘤科（王立峰）；

山东大学齐鲁医院肿瘤内科（郝静）；上海交通大学医学院

附属瑞金医院病理科（董磊）；上海市胸科医院 上海交通

大学医学院附属胸科医院病理科（韩昱晨）；首都医科大学

附属北京胸科医院病理科（车南颖）；天津医科大学肿瘤医

院肺部肿瘤内科（黄鼎智）；新疆医科大学第一附属医院病

理科（崔文丽）；右江民族医学院附属医院病理科（朱晓莹）；

浙江大学医学院附属邵逸夫医院病理科（胡晓彤）；郑州大

学第一附属医院病理科（姜国忠）；中国科学技术大学附属

第一医院肿瘤科（潘跃银）；中国医学科学院 北京协和医学

院 肿瘤医院内科（王志杰）；中国医学科学院肿瘤医院深圳

医院病理科（黄文亭）；中南大学湘雅医院病理科（肖德胜）；

中山大学附属肿瘤医院分子诊断科（王芳）

利益冲突 ӗ ώ Ỵ

参 考 文 献

[1] Li W, Guo L, Liu Y, et al. Potential unreliability of 
uncommon ALK, ROS1, and RET genomic breakpoints in 
predicting the efficacy of targeted therapy in NSCLC[J]. 
J Thorac Oncol, 2021, 16(3): 404‑418. DOI: 10.1016/j.
jtho.2020.10.156.

[2] Li W, Wan R, Guo L, et al. Reliability analysis of 
exonic‑breakpoint fusions identified by DNA sequencing 
for predicting the efficacy of targeted therapy in 
non‑small cell lung cancer[J]. BMC Med, 2022, 20(1):160. 
DOI: 10.1186/s12916‑022‑02362‑9.

[3] Melosky B, Wheatley‑Price P, Juergens RA, et al. The 
rapidly evolving landscape of novel targeted therapies in 
advanced non‑small cell lung cancer[J]. Lung Cancer, 
2021, 160:136‑151. DOI: 10.1016/j.lungcan.1 ,



fmx_T3RoZXJNaXJyb3Jz


