
• HER2 is a known negative prognostic marker in gastric 

cancer (GC) and breast cancer (BC)2,3

• As a result of the approval of HER2-targeted therapies for GC 

and BC,4 the presence of HER2-positive tumors is now 

recognized as a positive predictor of response to anti-HER2 

cancer therapies5,6

• Studies suggest a role for HER2 in the prognosis and treatment 

of other cancers, such as HNSCC, EC, OC, and NSCLC,1,7-9 but 

real-world efficacy outcomes based on HER2 expression are 

lacking for non-GC and non-BC

• A retrospective analysis was performed using the 

Tempus database, a library of clinical and molecular data 

with ≥7 million de-identified research records 

• Data were analyzed from adults diagnosed with 

advanced or metastatic GC, BC, EC, HNSCC, NSCLC, 

or OC in the US between 2015 and 2021 (Figure 1)

• Patients had to have received 1L treatment and had 

next-generation sequencing (NGS) testing within 90 days 

of advanced or metastatic diagnosis 

• Patients with GC and BC who underwent HER2 IHC/ISH 

testing were categorized as:

− HER2 zero: IHC 0

− HER2 low: IHC 1+ or IHC 2+/ISH-negative

− HER2 positive: IHC 2+/ISH+ or IHC 3+

• To identify thresholds separating HER2 subgroups in EC, 

HNSCC, NSCLC, and OC, a logistic regression model 

was fit to NGS and IHC status data in BC and GC using 

bootstrapped samples 

• RNA thresholds as a surrogate for IHC were applied to 

these solid tumors to determine HER2 

expression categories

• Detailed methods have been presented previously,10 and 

only GC-based models are presented here

• GC RNA thresholds were applied to HER2 categories 

using the following criteria:

− RNA-zero: ERBB2 Log2(TPM+1)<7.042

− RNA-low: 7.042≤ERBB2 Log2(TPM+1)<8.093

− RNA-positive: ERBB2 Log2(TPM+1)≥8.093

• The outcome of interest was rwOS, which was analyzed 

with the risk set adjustment method to account for patients 

whose observation began upon sequencing, instead of at 

treatment initiation (ie, immortal time between treatment 

initiation and sequencing)

− The index date was defined as the date 1L 

treatment was initiated in the locally advanced or 

metastatic setting

− The duration of follow-up was calculated from the index 

date to death, or the earliest of the last known follow-up 

date or 3 years post index

• Univariate and multivariable Cox proportional hazards 

models for rwOS were fit for each cancer type (EC, 

HNSCC, NSCLC, and OC) using RNA thresholds

− The multivariable models were adjusted for relevant 

clinical traits, including age, race, geographical region, 

stage at diagnosis, metastatic site, and treatment 

(mapped to NCCN guidelines and grouped by relevant 

drug classes for each cancer type)
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Objective

• To describe rwOS by HER2 expression level for 

patients with locally advanced or metastatic 

endometrial cancer (EC), head and neck 

squamous cell cancer (HNSCC), non-small cell 

lung cancer (NSCLC), or ovarian cancer (OC) 

receiving first-line (1L) treatment 

Conclusions

• HER2 expression was observed across EC, 

HNSCC, NSCLC, and OC tumor types

• rwOS differences were observed based on 

HER2 RNA expression 

• Using RNA thresholds from GC and adjusting 

for confounding factors, HER2 positivity was 

associated with significantly worse rwOS 

compared with HER2-zero tumors in patients 

with OC, consistent with HER2 as a poor 

prognostic marker in OC1 

• These data support additional studies using 

HER2 immunohistochemistry (IHC) and in situ 

hybridization (ISH) testing to further investigate 

the role of the HER2 pathway in solid tumors
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Figure 1. Study Attrition
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• 3431 patients were included in the survival analyses (199 EC, 415 HNSCC, 

2289 NSCLC, 528 OC)

EC Cohort

• In the univariate model based on RNA thresholds from GC, the HER2-positive group 

had significantly shorter OS than the HER2-zero group (Figure 2)

– After adjusting for confounding factors in the multivariate CoxPH model, the 

difference between HER2-positive and HER2-zero subgroups was no longer 

statistically significant 

• No significant differences between HER2 subgroups were observed in the models 

using RNA thresholds from BC (data not shown)

HNSCC Cohort

• No statistical significance was seen between HER2 categories with either the univariate 

or multivariate CoxPH models based on RNA thresholds from GC (Figure 3) 

• No significant differences between HER2 subgroups were observed in the models 

using RNA thresholds from BC (data not shown)

1L, first line; EC, endometrial cancer; HNSCC, head and neck squamous cell cancer; NGS, next-generation sequencing; NSCLC, non-small cell lung cancer; OC, ovarian cancer; OS, overall survival; Q, quartile.
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Table 1. Summary of Follow-Up by Cohort

Presenter: Neo Su, PharmD, MPH

Neo.Su@Pfizer.com

Neoadjuvant/adjuvant treatment 

allowed for primary cancer

Excluded patients with other malignancies 

within 3 years of la/m diagnosis outside of in 

situ carcinomas or non-malignant skin cancers. 

1L PFS

1L rwOS

2L PFS

2L rwOS

Tempus + third party death sources 

rwOS/PFS reported 

for up to 4 lines

La/m diagnosis between 2015 and 2022

Tempus RNA biopsy within 90 days 
of la/m diagnosis

GC/BC Only: HER2 IHC/ISH biopsy 

within 30 days of Tempus RNA biopsy 

and from same tissue site

1LOT 2LOT

PD PD

Death

No receipt of investigational anticancer drug during the study period. 

Cohort Patients in cohort, N Patients in OS analysis, n (%)
Follow-up from 1L start, 

mo, median (Q1, Q3)

1L start to NGS, 

mo, median (Q1, Q3)
Deaths, n (%)

EC 295 199 (67.5) 16.27 (8.17, 27.60) 7.13 (1.12, 16.19) 87 (29.5)

HNSCC 630 415 (65.9) 16.14 (8.56, 27.08) 9.89 (3.43, 18.73) 233 (37.0)

NSCLC 2945 2289 (77.7) 14.76 (7.17, 26.99) 0.82 (-0.36, 16.44) 1082 (36.7)

OC 855 528 (61.8) 20.41 (9.32, 36.01) 7.96 (2.25, 24.41) 168 (19.6)

Figure 2. EC: rwOS Based on HER2 RNA Thresholds From 

the GC Univariate and Multivariate Models

Univariate
(vs HER2 zero)

Multivariate
(vs HER2 zero)

HER2 subgroup
Median rwOS, 
mo (95% CI)

HR (95% CI) HR (95% CI)

HER2 positive (n=25) 13.6 (0.7, 21.7) 2.03 (1.06, 3.87)a 1.32 (0.60, 2.90)

HER2 low (n=86) 21.1 (15.8, 23.9) 1.16 (0.73, 1.85) 1.11 (0.66, 1.90)

HER2 zero (n=88) 20.8 (13.1, 34.3) – –

Figure 3. HNSCC: rwOS Based on HER2 RNA Thresholds 

From the GC Univariate and Multivariate Models

EC, endometrial cancer; GC, gastric cancer; HR, hazard ratio; rwOS, real-world overall survival. 
aP=0.032. GC, gastric cancer; HNSCC, head and neck squamous cell cancer; HR, hazard ratio; NA, not available; rwOS, real-world overall survival.

an=9 patients in subgroup.

Univariate
(vs HER2 zero)

Multivariate
(vs HER2 zero)

HER2 subgroup
Median rwOS, 
mo (95% CI)

HR (95% CI) HR (95% CI)

HER2 positive (n=9) NAa 1.34 (0.55, 3.28) 1.66 (0.65, 4.24)

HER2 low (n=73) 13.5 (8.8, 16.7) 0.94 (0.67, 1.33) 0.91 (0.62, 1.33)

HER2 zero (n=333) 11.2 (7.9, 13.3) – –

NSCLC Cohort

• The HER2-low subgroup had significantly longer OS than the HER2-zero subgroup in 

the univariate CoxPH model based on HER2 RNA thresholds from GC (Figure 4)

– In the multivariate model, the difference between categories was no 

longer significant

• There was no significant difference between the HER2-positive vs HER2-zero 

subgroup in the univariate or multivariate models based on HER2 RNA thresholds 

from GC (Figure 4)

• No significant differences between HER2 subgroups were observed in the models 

using RNA thresholds from BC (data not shown)

OC Cohort 

• In the multivariate model derived from GC HER2 RNA thresholds, the HER2-positive 

subgroup had significantly worse OS than the HER2-zero subgroup (Figure 5)

• In the BC model, directionality was the same as in the GC model, but no significance 

was seen between HER2 subgroups (data not shown)

Figure 4. NSCLC: rwOS Based on HER2 RNA Thresholds From 

the GC Univariate and Multivariate Models

GC, gastric cancer; HR, hazard ratio; NSCLC, non-small cell lung cancer; rwOS, real-world overall survival. 
aP=0.030

GC, gastric cancer; HR, hazard ratio; OC, ovarian cancer; rwOS, real-world overall survival. 
aP=0.034.

Figure 5. OC: rwOS Based on HER2 RNA Thresholds From 

the GC Univariate and Multivariate Models
Univariate

(vs HER2 zero)
Multivariate

(vs HER2 zero)

HER2 subgroup
Median rwOS,

mo (95% CI)
HR (95% CI) HR (95% CI)

HER2 positive (n=302) 15.9 (14.2, 19.4) 0.87 (0.72, 1.05) 0.93 (0.76, 1.13)

HER2 low (n=932) 17.6 (15.7, 19.0) 0.87 (0.76, 0.99)a 0.93 (0.81, 1.06)

HER2 zero (n=1055) 15.2 (14.0, 16.5) – –

Univariate
(vs HER2 zero)

Multivariate
(vs HER2 zero)

HER2 subgroup
Median rwOS, 
mo (95% CI)

HR (95% CI) HR (95% CI)

HER2 positive (n=45) 27.3 (8.7, 30.8) 1.57 (0.95, 2.60) 1.75 (1.04, 2.93)a

HER2 low (n=224) 27.1 (21.4, 35.0) 1.06 (0.76, 1.47) 1.01 (0.72, 1.44)

HER2 zero (n=259) 28.0 (24.3, 35.1) – –
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CO95

1L, first line; 1LOT, first line of treatment; 2L, second line; 2LOT, second line of treatment; BC, breast cancer; GC, gastric cancer; IHC, immunohistochemistry; ISH, in situ hybridization; la/m, locally advanced/metastatic; rwOS, real-world overall survival; PD, progressive disease; PFS, progression-free survival.

Subgroups with sample size <20 patients were removed from OS estimates. For inclusion in the multivariate model, each level must have had ≥10 patients. For univariate and multivariate CoxPH models, variables with more than 40% missingness were removed. Significance was set at P≤0.05. 
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