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Background
• Human epidermal growth factor receptor 2 (HER2) gene (ERBB2) amplifi cation 

(HER2+) is present in ~3% of patients with metastatic colorectal cancer (mCRC), 
and is even higher in patients with RAS/BRAF wild-type tumours (~5–14%).1

• Awareness of HER2 as an important target in mCRC has increased following key 
publications from the HERACLES trial of trastuzumab plus lapatinib (2016)2 and the 
MyPathway basket-trial subset analysis of trastuzumab plus pertuzumab (2019)3 in 
patients with HER2-amplifi ed mCRC, along with the subsequent inclusion of these 
HER2-directed therapies in National Comprehensive Cancer Network (NCCN) 
treatment guidelines in 2019.4

◦ Current NCCN guidelines include 3 regimens (trastuzumab in combination 
with either pertuzumab or lapatinib and fam-trastuzumab deruxtecan-nxki 
monotherapy) as therapy options in patients with tumours that are RAS and 
BRAF wild-type and have HER2 overexpression.1

• Testing of tumour gene status for KRAS/NRAS and BRAF mutations, HER2 
amplifi cations and microsatellite instability (MSI) high/mismatch repair are 
recommended for patients with mCRC to guide treatment decisions.1

• Despite increased awareness of HER2 in mCRC, there are currently no therapies 
approved by the US Food and Drug Administration for patients with HER2+ mCRC, 
and limited data are available on the evolution of real-world treatment of patients 
with HER2+ mCRC since the reporting of clinical trials of HER2-directed therapies in 
this population.

Objective

• This study examined the real-world treatment patterns of patients with HER2+ mCRC in 
the United States with confi rmation of HER2+ status pre- and post-2018. 

Methods

• Patients were identifi ed from the Guardant INFORM™ clinical-genomic database 
from January 2014 to September 2020.
◦ The Guardant INFORM™ database includes aggregated US commercial payer 

claims with de-identifi ed records of over 137,000 subjects with Guardant360®

(G360) genomic testing results.
◦ G360 covers genes recommended for testing by the NCCN, including ERBB2.

• Key inclusion criteria were age ≥18 years, ERBB2 amplifi cation, ≥1 inpatient or
≥2 outpatient claims with a colorectal cancer diagnosis code at baseline, ≥3 months’ 
follow-up from index, and provider-confi rmed mCRC. 
◦ Index was the date of the fi rst G360 report with ERBB2 amplifi cation, or start of a 

HER2-directed regimen (including trastuzumab, lapatinib, pertuzumab), whichever 
was earlier.
- If patients initiated HER2-directed therapy before the G360 result date, it was 

assumed that they were aware of their HER2+ status before test confi rmation.

• Treatment patterns, including the fi rst treatment received post-index and real-world 
time to next treatment (rwTTNT), were assessed for patients receiving an approved 
systemic cancer therapy post-index.
◦ Data on fi rst post-index treatment were stratifi ed by an index date pre- and post-

2018 based on the timing of increased awareness of HER2 in mCRC. 
◦ rwTTNT was defi ned as the time between fi rst therapy initiation and the start of the 

subsequent line of therapy (LOT), or known date of death, whichever occurred fi rst.
- Changes that defi ned a LOT were a gap in therapy of >180 days or switch/

addition to a regimen after a 15- or 60-day gap in therapy (depending on the 
treatment/regimen).5,6
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Results

Patient characteristics
• The study population included 142 patients (Figure 1); the mean age was 59.3 years, 

52.8% were male, and 12.2% received prior anti-epidermal growth factor receptor 
(EGFR) therapy (Table 1).

• 19.7% of patients had KRAS mutations and 0% had BRAF mutations. The median 
ERBB2 plasma copy number was 2.9.
◦ Only 27% of patients had MSI data available (added to G360 in September 2018); 

none of them were MSI-high.

Figure 1. Patient attrition

CRC primary diagnosis between 2014 and 2020 
(n=15,036)

ERBB2 amplification detected via Guardant360 (index datea) 
(n=425)

With ≥1 inpatient or ≥2 outpatient claims for CRCb during the 6 months before
index and with ≥3 months’ follow-up (n=313)

Had cancer therapy
data availablec 

(n=142)

aIndex date is defined as the first Guardant360 report date with ERBB2 amplification. If a patient initiated HER2-directed
therapy before the Guardant360 result date, the index date was adjusted to be the start of the HER2-directed 
treatment initiation with the assumption that the patient knew their HER2+ status before test confirmation.
bAdvanced or metastatic disease at time of index was indicated via the Guardant360 patient requisition form.
cPatients with no cancer therapy post-index did not receive an approved systemic cancer therapy but may have 
received hospice or supportive care. The low proportion receiving systemic therapy may be due to multiple factors 
(eg, shorter follow-up time, timing of testing, and differences in disease trajectory among untreated patients).
CRC, colorectal cancer; HER2, human epidermal growth factor receptor 2.

Table 1. Baseline demographic and clinical characteristics of patients 
who received systemic cancer therapy post-index 

Parameter
Study cohort

(n=142)
Age, years, mean (SD) 59.3 (13)
Age group, years, n (%)

<50 39 (27.5)
50 to 64 57 (40.1)
65 or older 46 (32.4)

Male, n (%) 75 (52.8)
Insurance type, n (%)a

Commercial 118 (83.1)
Medicare 64 (45.1)
Medicaid 26 (18.3)
Other 34 (23.9)

Charlson Comorbidity Indexb, mean (SD) 2.8 (1.4)
Prior treatment with anti-EGFR regimen(s)c, n (%) 14 (12.2)
aNot mutually exclusive.
bThe Charlson Comorbidity Index7 is a weighted summary score of the number and severity of comorbid conditions in 
an individual.
cOnly includes patients with a known metastatic diagnosis date identifi ed by ICD secondary malignancy code (n=115).
EGFR, epidermal growth factor receptor; ICD, International Classifi cation of Diseases; SD, standard deviation.

Treatment patterns
• Treatment received after confi rming HER2 status was heterogeneous (Figure 2).
• In the overall cohort (n=142), anti-vascular endothelial growth factor (VEGF) ± 

chemotherapy (30.3%) and HER2-directed therapy ± chemotherapy (29.5%) were 
the most commonly received regimens.
◦ For patients with an index date pre-2018 (n=79), anti-VEGF ± chemotherapy was 

the most common regimen (30.3%).
◦ For patients with index post-2018 (n=63), HER2-directed regimens were the most 

common (36.5%).
◦ Use of anti-EGFR ± chemotherapy declined from 12.7% pre-2018 to 6.3% post-2018. 

Figure 2. First treatment regimen following HER2+ status confi rmation, 
by time period
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Non-NCCN treatments included trastuzumab emtansine (T-DM1), paclitaxel, carboplatin, cisplatin, gemcitabine, 
doxorubicin and crizotinib; anti-VEGF treatments included bevacizumab, aflibercept and ramucirumab; HER2-directed
treatments included lapatinib, trastuzumab, pertuzumab and fam-trastuzumab deruxtecan-nxki; anti-EGFR treatments 
included cetuximab and panitumumab.
EGFR, epidermal growth factor receptor; HER2, human epidermal growth factor receptor 2; NCCN, National 
Comprehensive Cancer Network; VEGF, vascular endothelial growth factor.

Real-world time to next treatment
• In the overall cohort, the median rwTTNT was 8.4 months (95% confi dence interval 

[CI]: 6.5–10.0).
• Patients treated with HER2-directed therapy had numerically longer median 

rwTTNT compared with those treated with non-HER2-directed therapies (11.6 
[95% CI: 6.3–14.4] vs 7.0 months [95% CI: 5.8–9.6]; Figure 3), indicating a 
potentially improved outcome with HER2-directed vs non-HER2-directed therapies 
in this population.

Limitations
• We used a heterogeneous defi nition for patients’ index date because we did not 

have insight into prior biomarker test results on HER2 status. 
• There are inherent limitations in analyses of real-world data, including the extent

of missing clinical information, which is not routinely reported in administrative 
claims data.

• Focal and aneuploidy amplifi cations were included in the G360 test before 
September 2018; however, only focal amplifi cations were reported after that time 
point, resulting in higher specifi city but lower sensitivity for detecting HER2-positivity.

Figure 3. Time to next treatment among patients treated with
HER2-directed (n=39) vs non-HER2-directed (n=94) therapies

N
ex

t t
re

at
m

en
t-f

re
e 

pr
op

or
tio

n

Time (months)

1.0

0.8

0.6

0.4

0.2

0.0

 HER2 39 17 8 4 2 2 0
 Non-HER2 94 27 11 5 3 1 0

0 10 20 30 40 50 60

 mTTNT (months)
HER2-directed therapy 11.6 (6.3–14.4)
Non-HER2-directed therapy 7.0 (5.8–9.6)

+ = censored.
HER2, human epidermal growth factor receptor 2; mTTNT, median time to next treatment.

Conclusions
• Using a unique clinical-genomic dataset, this study highlights the signifi cant unmet 

need among patients with HER2+ mCRC.
◦ We observed heterogeneous treatment patterns among patients, suggesting a 

lack of current standard of care. 
◦ Despite the increased awareness of HER2-directed therapies post-2018, 

utilisation of these therapies was still low.
◦ ~10% of patients received anti-EGFR-based regimens despite potential resistance 

to anti-EGFR therapy in HER2+ patients.8

• Effective therapies and enhanced awareness of the unmet need in this patient 
population will facilitate improved, targeted treatment strategies.
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