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INTRODUCTION

METHODS

DISCUSSION AND CONCLUSION

•HER2 expression exhibited temporal 
heterogeneity, with status changes occurring
after both chemoimmunotherapy and TKI 
therapy, more frequently following TKI therapy.
•HER2 upregulation may represent a bypass 
resistance mechanism when classic EGFR on-
target mutations are absent.
•Reassessment of HER2 expression using re-
biopsy at progression is suggested for 
selecting patients eligible for HER2-targeted 
therapy.
•Nuclear/cytoplasmic staining was enriched in 
SqCC; its biological and clinical significance 
remains uncertain.
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Human epidermal growth factor receptor 2 (HER2) 
overexpression is an important oncogenic driver 
mutation in non-small cell lung cancer (NSCLC). 
The accelerated FDA approval of trastuzumab 
deruxtecan (T-DXd) for unresectable or metastatic 
HER2-positive (IHC 3+) solid tumors has opened 
new therapeutic avenues for NSCLC. However, the 
dynamic changes of HER2 expression throughout 
treatment and its role in therapeutic resistance 
remain unclear. 
Objective Compare paired HER2 IHC before 
treatment and at progression after TKI versus 
chemoimmunotherapy, and assess associations 
with acquired resistance.

RETROSPECTIVE · SINGLE CENTER · PAIRED BIOPSIES
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GROUP

TKI-resistant group (TKI group)  N=71
Chemoimmunotherapy-resistant group (Chemo/IO 
group) N=36
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HER2 IHC SCORING
≥2 pathologists 
ASCO/CAP gastric criteria for biopsy specimen
Positive—IHC 1+/2+/3+ 
Negative — IHC 0 or nuclear or cytoplasmic staining 

PAIRED ANALYSIS
Expression change | negative → positive conversion
Treatment and histology associations

1 PATIENT COHORT
107 unresectable NSCLC cases
with matched pre-/post-treatment specimens 
(biopsy or cytology)
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Characteristic Overall (n=107) TKI (n=71) Chemo/IO (n=36)
Age, years, median (range) 65 (35-86) 64 (44-86) 65 (35-80)

Sex, n (%)
Male 65 (60.7%) 32 (45.1%) 33 (91.7%)

Female 42 (39.3%) 39 (54.9%) 3 (8.3%)
Histology, n (%)

Adenocarcinoma (AC) 74 (69.2%) 60 (84.5%) 14 (38.9%)
Squamous cell carcinoma (SqCC) 22 (20.6%) 5 (7.0%) 17 (47.2%)

Other 11 (10.3%) 6 (8.5%) 5 (13.9%)
Pre-treatment HER2 IHC pattern, n (%)

0 (including nuclear/cytoplasmic staining) 62 (57.9%) 33 (46.5%) 29 (80.6%)
1+ 31 (29.0%) 27 (38.0%) 4 (11.1%)
2+ 14 (13.1%) 11 (15.5%) 3 (8.3%)
3+ 0 (0.0%) 0 (0.0%) 0 

Post-treatment HER2 IHC pattern, n (%)
0 (including nuclear/cytoplasmic staining) 63 (58.9%) 35 (49.3%) 28 (77.8%)

1+ 32 (29.9%) 27 (38.0%) 5 (13.9%)
2+ 9 (8.4%) 6 (8.5%) 3 (8.3%)
3+ 3 (2.8%) 3 (4.2%) 0

Table 1. Clinicopathologic and molecular characteristics of patients according to treatment group 1. HER2 expression changed more frequently in the 
TKI than in the Chemo/IO group (47.9% vs 27.8%; 
P=0.046), and in AC than in SqCC group (48.6% vs 
4.5%; P<0.001).
2. Among pre-treatment HER2-negative patients, 
33.3% (11/33) in the TKI group converted to HER2-
positive at disease progression, showing an 
increasing trend compared with the Chemo/IO group 
(4/29, 13.8%; P=0.07)
3. In HER2-negative patients resistant to EGFR-TKIs 
without T790M or C797S mutations, 39.1% (9/23) 
converted to HER2-positive, which was significantly 
higher than that in the Chemo/IO group 
(13.8%; P=0.036)
4. HER2 nuclear and/or cytoplasmic staining was 
more frequently observed in SqCC (7/22, 31.8%) than 
in AC (2/74, 2.7%; P<0.001)

Fig.1 Dynamic changes in HER2 expression from pre- to post-treatment                                  Fig.2 HER2-positive conversion at progression

Fig.3 Representative paired cases showing conversion to HER2 IHC 3+ at progression. Case 1 changed from HER2 IHC 2+ to 3+; Case 2 changed from HER2 IHC 2+ to 3+; Case 3 changed from HER2 IHC 0 to 3+.

All HER2 IHC 3+ cases (n=3) occurred in patients with disease progression in the TKI group; baseline HER2 IHC was 2+, 2+, and 0, respectively.


