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Key questions

What is already known about this subject?
►► Studies are conflicting with regard to the continued 
use of trastuzumab after progression on first-line 
therapy in patients with metastatic HER2 positive 
gastro-oesophageal cancer.

►► A recent retrospective analysis suggested that con-
tinuation of trastuzumab after progression on first-
line therapy may improve outcomes when compared 
with chemotherapy alone while a prospective phase 
II trial in Japan showed no significant improvement 
in survival with the addition of trastuzumab to che-
motherapy in the second line.

►► Continuation of trastuzumab has never been directly 
compared with the current second-line standard of 
care of chemotherapy plus ramucirumab.

What does this study add?
►► This retrospective analysis using real-world data 
showed no significant difference in survival out-
comes between continuation of trastuzumab 
plus chemotherapy versus chemotherapy plus 
ramucirumab.

How might this impact on clinical practice?
►► Optimal second-line treatment of patients with met-
astatic HER2 positive gastro-oesophageal cancer 
remains unclear, however, this study suggests that 
second-line chemotherapy plus trastuzumab may 
be a reasonable option for select patients.

Abstract
Background  The role of continuing anti-HER2 therapy 
beyond progression on front-line therapy in patients with 
metastatic HER2 positive gastro-oesophageal cancer (GEC) 
is unclear. Continued chemotherapy plus trastuzumab 
(CT) has never been compared with the current standard 
second-line treatment, chemotherapy plus ramucirumab 
(CR).
Methods  The Flatiron Health electronic health record 
derived database, a nationwide database comprising 
patient-level structured and unstructured data, curated 
via technology-enabled abstraction, was reviewed for 
patients with metastatic HER2 positive GEC who received 
first-line CT, followed by second-line CT or CR. Survival 
from second-line therapy (SST) and time to next therapy or 
death (TTNTD) were compared using Kaplan-Meier curves 
and logrank analysis.
Results  133 patients with metastatic HER2 positive GEC 
who received first-line CT were identified. 32 received 
second-line CR and 101 received CT. Median SST for 
patients treated with CT versus CR was 10.2 months (IQR 
5.1–20.8) and 6.8 months (IQR 2.4–20.2), respectively 
(p=0.29). Median TTNTD for second-line CT versus CR was 
4.9 months (IQR 2.8–9.8) and 5.1 months (IQR 2.3–7.5), 
respectively (p=0.65). Patients who received second-line 
CT were more likely to receive a multiagent chemotherapy 
backbone (76% vs 3%, p≤0.001).
Conclusions  This analysis showed no significant 
difference in SST for patients treated with second-line CT 
versus CR. Further studies are needed to clarify the role 
of trastuzumab in the second line, especially in patients 
with confirmed retention of HER2 positivity following 
progression.

Introduction
In 2019, there will be an estimated 17 650 
new cases of oesophageal cancer and 27 510 
cases of gastric cancer diagnosed in the USA 
with an estimated 27 220 deaths combined.1 
Although the overall prognosis for patients 
with metastatic gastro-oesophageal cancer 

(mGEC) remains poor, progress has been 
made in the management of this disease over 
the past decade.

For patients with HER2 positive gastric 
cancer, a randomised phase III study, the 
TOGA trial, showed a survival improvement 
with the addition of trastuzumab to a fluo-
ropyrimidine doublet.2 In the second-line 
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Figure 1  Study design. CR, chemotherapy plus 
ramucirumab; CT, chemotherapy plus trastuzumab.

setting, results of the REGARD and RAINBOW trials, 
which included patients with GEC regardless of HER2 
status, have led to approval of ramucirumab, a mono-
clonal antibody against vascular endothelial growth factor 
receptor 2, for use as either a single agent or in combi-
nation with chemotherapy in patients who progress on 
front-line chemotherapy.3 4

Optimal management of patients with metastatic HER2 
positive GEC following progression on front-line chemo-
therapy plus trastuzumab (CT) remains unclear. Studies 
investigating the use of HER2-targeted therapies in the 
second line in GEC, including the TyTAN and GATSBY 
trials, which evaluated lapatinib and ado-trastuzumab, 
respectively, have thus far not demonstrated a signifi-
cant survival benefit.5 6 In patients with metastatic breast 
cancer, however, several trials have shown benefit from 
continuing trastuzumab beyond progression.7 8 In the 
absence of randomised data in Western patients with 
GEC, treating physicians often use evidence from meta-
static breast cancer to support continuing trastuzumab 
beyond progression.

A small retrospective study has suggested that contin-
uation of trastuzumab after progression may lead to 
improved clinical outcomes when compared with chemo-
therapy alone in patients with HER2 positive gastric 
cancer.9 More recently published prospective data from a 
phase II trial, however, showed no significant difference 
in survival between chemotherapy alone as compared 
with CT in 91 Japanese patients with advanced HER2 
positive gastric or gastro-oesophageal junction cancer 
who progressed on front-line CT.10 A small subset anal-
ysis in this study included 16 patients who underwent 
repeat biopsies prior to receiving second-line therapy and 
showed that 70% of them had lost HER2 amplification 
after progression on first line trastuzumab. To date there 
have been no studies comparing second-line chemo-
therapy with trastuzumab to the current standard of care 
of second-line ramucirumab with or without chemo-
therapy in HER2 positive GEC patients in the USA.

In this study, we use real-world data to retrospectively 
compare second-line CT to chemotherapy plus ramu-
cirumab (CR) in patients with metastatic HER2 positive 
GEC who are initially treated with CT. Our hypothesis 
was that overall survival would be greater in patients who 
continued treatment with trastuzumab in the second line.

Methods
Data source
Data were obtained by retrospectively reviewing a longitu-
dinal, demographically and geographically diverse data-
base derived from electronic health record (EHR) data, 
which includes data from over 265 cancer clinics (~800 
sites of care) representing more than 2 million US patients 
with cancer available for analysis. Patient-level data 
include structured and unstructured data. To extract data 
from unstructured sources such as clinic notes, a ‘tech-
nology-enabled’ chart abstraction methodology was used 

to collect data points from thousands of patient charts on 
a daily basis. This technology facilitates improved docu-
ment classification and visual organisation, text search 
within documents, and selective surfacing of relevant 
documents to chart abstractors who manually review all 
data obtained from unstructured sources according to 
explicit abstraction protocols.11 Quality control during 
the abstraction process consists of duplicate chart abstrac-
tion, logic checks and formal adjudication based on the 
complexity of select variables, as has been described in 
the previous analyses.12–14

Study cohort
Using the EHR-derived database, we identified all 
patients diagnosed with metastatic HER2 positive GEC 
between 2012 and 2018. Within this group, we then iden-
tified all patients who received first-line treatment with 
CT followed by second-line treatment with either CT 
or CR. Patients with insufficient follow-up data, defined 
as less than 1 month of follow-up after starting second-
line therapy, were excluded from our analysis. Variables 
compared between groups included ages, sex, perfor-
mance defined by Eastern Cooperative Oncology Group 
(ECOG) status within 30 days of the start of second-line 
therapy, disease site and duration of first-line therapy. 
Study design is shown in figure 1.
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Table 1  Baseline patient characteristics

CT (n=101) CR (n=32) P value

Mean age (IQR) 62.9 (54.0–73.0) 63.8 (56.8–71.3) 0.675

Sex (%) <0.001

 � Male 79 (78.2) 28 (87.5)

 � Female 22 (21.8) 4 (12.5)

ECOG (%) 0.102

 � 0–1 44 (43.6) 18 (56.3)

 � >1 8 (7.9) 5 (15.6)

 � Unknown 49 (48.5) 9 (28.1)

Disease site (%) 0.224

 � Gastric 22 (21.8) 9 (28.1)

 � GEJ 40 (39.6) 16 (50.0)

 � Oesophageal 39 (38.6) 7 (21.9)

Mean months on 1 L therapy (IQR) 7.8 (2.7–9.1) 9.1 (4.7–10.8) 0.375

Received multiagent 2 L chemotherapy backbone (%) 77 (76.2) 31 (3.0) <0.001

CR, chemotherapy plus ramucirumab; CT, chemotherapy plus trastuzumab; ECOG, Eastern Cooperative Oncology Group; GEJ, gastro-
oesophageal junction; 1L, first line; 2L, second line.

Table 2  Chemotherapy backbones used in combination 
with trastuzumab

First line No

FOLFOX 39

Fluoropyrimidine, platinum 31

Platinum, taxane 22

Fluoropyrimidine based triplet 15

Other 26

Total 133

Second line No

Platinum, taxane 23

FOLFOX 17

FOLFIRI 15

Taxane 14

Fluoropyrimidine based triplet 6

Other 26

Total 101

FOLFIRI, folinic acid, fluorouracil, and irinotecan; FOLFOX, folinic 
acid, fluorouracil, and oxaliplatin.

Statistical analysis
Standard t-test and X2 analyses were used to compare 
demographics and other variables between treatment 
groups. The primary outcomes of interest were survival 
from initiation of second-line therapy and time to next 
therapy or death (TTNTD). TTNTD was used as a surro-
gate for progression-free survival as treatment response 
and disease progression data are not included in the Flat-
iron Health database. For TTNTD, events were defined as 
the start of third-line therapy or death that occurred prior 
to starting third line of therapy. Patient who were alive 
and who had not started on third line therapy at the time 
of our analysis were censored at last follow-up. Outcomes 
were compared using Kaplan-Meier curves and log-rank 
test analysis. Statistical analysis was carried out using JMP 
V.14.

Results
Study cohort characteristics
A total of 5907 patients with mGEC who received treat-
ment were identified in the Flatiron Health database. 
Of these patients, 440 were HER2 positive and received 
first-line therapy with CT. After excluding those without 
sufficient follow-up data, 133 patients were identified 
who received second-line therapy with either CT (n=101) 
or CR (n=32). Baseline characteristics are summarised 
in table 1. There was no significant difference between 
groups with regard to mean age (62.9 vs 63.8, p=0.68), 
mean duration of first-line therapy (7.8 m vs 9.1 m, 
p=0.38), ECOG status (p=0.102) or disease site (p=0.28). 
Patients who received second-line CR were more likely to 
be male (p<0.001) and those who received second-line 
CT were more likely to have received a multiagent chemo-
therapy backbone (76% vs 3%, p<0.001). A summary of 

the chemotherapy backbone regimens used in combina-
tion with trastuzumab in both the first-line and second-
line setting is shown in table 2. In the first line, 74 out of 
133 (55%) patients received chemotherapy with a fluoro-
pyrimidine doublet plus trastuzumab and 15 out of 133 
(11%) patients received a fluoropyrimidine triplet plus 
trastuzumab. In those who continued trastuzumab in the 
second line, 28 out of 101 (27%) received a fluoropyrim-
idine doublet plus trastuzumab and 6 out of 101 (5%) 
received a fluoropyrimidine triplet. All but one patient 



Open access

4 Nevala-Plagemann C, et al. ESMO Open 2019;4:e000539. doi:10.1136/esmoopen-2019-000539

Figure 2  Survival from second-line therapy for patients 
treated with second-line chemotherapy plus trastuzumab 
(CT) versus chemotherapy plus ramucirumab (CR).

Figure 3  Time to next therapy or death for patients treated 
with second-line chemotherapy plus trastuzumab (CT) 
versus chemotherapy plus ramucirumab (CR). TTNTD, time 
to next therapy or death.

who received second-line ramucirumab was given single 
agent paclitaxel as the chemotherapy backbone. Six 
patients underwent repeat biopsy with testing for HER2, 
of these four remained positive for HER2.

Survival analysis
Median survival from second-line therapy (SST) for 
patients treated with CT was 10.2 months (IQR 5.1–20.8) 
and 6.8 months (IQR 2.4–20.2) for those treated with CR 
(p=0.29) (figure 2). Median TTNTD for patients treated 
with second-line CT versus CR was 4.9 months (IQR 
2.8–9.8) and 5.1 months (IQR 2.3–7.53), respectively 
(p=0.65) (figure 3).

Discussion
Our analysis of the Flatiron Health EHR-derived data-
base did not demonstrate any significant difference 
between second-line CT compared with second-line CR 
with regard to SST or TTNTD. However, we did observe a 
trend towards increased SST in the second-line CT group 
(10.2 vs 6.8 months). This trend towards a clinical benefit 
with CT was not seen in the TTNTD analysis. It is possible 
that some aspect of second-line CT is allowing patients 
to continue on to receive additional therapies. However, 

given the increased number of patients who received a 
multiagent chemotherapy backbone in the 2 L CT group 
(73% vs 3% in the 2 L CR group), it is also possible 
that there was a bias towards more fit patients receiving 
second-line CT despite there not being a significant 
difference between groups with regard to ECOG status 
at the start of 2 L therapy. While not shown, the types of 
therapies received by both groups in the third line and 
beyond were comparable so it is unlikely that this had any 
significant impact on our observations.

A recent phase II clinical trial from Japan also attempted 
to address the question of how to manage metastatic 
HER2 positive GEC patients after progression.10 In this 
study, 91 patients who progressed on first-line CT were 
randomised to receive either paclitaxel alone or pacli-
taxel plus trastuzumab. Overall survival was 9.9 months 
in the paclitaxel alone group and 10.2 months in the 
paclitaxel plus trastuzumab group, a non-significant 
difference. While the results from this study appear to 
contradict the trend we observed, it should be noted that 
this was a different patient population, and thus, results 
may not apply to treatment of patients in the USA, as our 
study is focused.

Interestingly, 16 of the patients in the Makiyama et al 
study underwent a repeat biopsy prior to enrolment. 
Of these patients, a majority (69%) were found to have 
lost HER2 positivity. This finding of HER2 status change 
may certainly help explain why no significant benefit to 
continuing trastuzumab was observed in all comers in 
their study and could also help explain why prior studies 
investigating the use of HER2-targeted therapies in the 
second line have not shown significant benefit in GEC.5 6 
However, this may also suggest that a subpopulation of 
patients exists that could benefit from continuation of 
HER2 directed therapy after progression on front-line 
therapy and may help explain why we noticed a trend 
towards a survival benefit to continuing trastuzumab in 
our analysis.

While the limited number of patients who underwent 
repeat biopsy in this study restricts our ability to make 
any real conclusions regarding the effect of HER2 status 
on our results, of the six patients who underwent repeat 
biopsy, four (66%) were found to be HER2 positive. It 
should be noted that these biopsies were obtained at 
various points between the start of second-line therapy all 
the way up to the start of fifth-line therapy in one patient, 
thus, while the percentage of persistent HER2 positivity 
after progression on first-line CT in our study is greater 
than that seen in the Makiyama et al, these findings are 
not directly comparable. When taken together, however, 
our real-world data combined with data from Makiyama et 
al in Japanese patients suggest that repeating biopsies to 
confirm HER2 amplifications may be critical to identify, 
in the absence of randomised data, those patients more 
likely to benefit from continuing trastuzumab beyond 
progression.

Future clinical trials investigating the use of HER2 
directed therapies in mGEC should consider including 
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repeat biopsy with repeat determination of HER2 status 
at the time of disease progression. It is possible that 
responses to novel agents targeting HER2, such as DS-8201 
an antibody drug conjugate that has recently showed 
promising activity in HER2 positive mGEC with an objec-
tive response rate (ORR) of 40%,15 could be improved 
if confirmation of HER2 amplification is required as an 
eligibility criteria. If studies confirm this phenomenon of 
variable HER2 positivity, one could argue for the imple-
mentation of repeat biopsies in all mGEC patients at the 
time of progression similar to the strategy currently used 
in metastatic breast cancer.

The main limitation of this study is the lack of rando-
misation, small sample size and retrospective nature of 
our analysis. The real-world data included in the Flatiron 
Health EHR-derived database are dependent on complete 
documentation by treating physicians, thus, the accuracy 
of line of therapy data cannot be confirmed and some 
variables, most notably ECOG status, have missing data. 
Three times as many patients were treated in the second-
line setting with CT, this may suggest a selection bias in 
our study that we were unable to account for. There were 
also significant differences in the baseline characteristics 
between groups as well as significant variations in the 
chemotherapy regimens used in combination with trastu-
zumab (both first and second line). Future studies could 
consider performing a multivariable analysis or propen-
sity score analysis to more fully explore the impact of 
different variables on survival in this patient population.

Conclusion
This retrospective analysis using real-world data showed 
no significant difference in survival outcomes for patients 
with HER2 positive GEC who continue trastuzumab 
beyond progression on first-line CT as compared with 
those who received second-line CR. Given the non-signif-
icant trend towards increased survival in the second-line 
CT group, it is possible that a subgroup of patients exists 
that would benefit from continuing trastuzumab. Repeat 
biopsies to confirm HER2 positivity after progression of 
disease may be critical to identify which patients may 
benefit. Further prospective studies are needed to clarify 
the optimal second-line management for this patient 
population.
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