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Background: Ramucirumab is a VEGFR-2 antibody that has proven to prolong overall survival (OS) 
in patients with pretreated metastatic gastric/gastrooesophageal junction (GEJ) adenocarcinoma. We 
present data from patients treated with ramucirumab and paclitaxel or FOLFIRI after failure of at least one 
platinum- and 5-FU-containing chemotherapy (CHT) regimen.
Methods: In this retrospective two-center study, 56 patients with metastatic gastric cancer (47%) or 
adenocarcinoma of the GEJ (53%) were treated with paclitaxel and ramucirumab (n=38) as second-line (75%) 
or beyond second-line (25%) therapy. FOLFIRI-ramucirumab (FOLFIRI-R) (n=16) was given to patients 
with a short interval between taxane-based perioperative CHT and occurrence of metastatic disease or to 
those ineligible for paclitaxel. 
Results: The median progression-free survival (PFS) and OS for patients treated with paclitaxel-
ramucirumab (pacl-R) were 2.9 (95% CI: 2.3–3.6) and 4.4 (4.1–4.7) months, respectively, and those for 
patients treated with FOLFIRI-R were 5.9 (95% CI: 0.35–11.4) and 8.3 (6.6–10) months, respectively 
(P=0.05). We observed a trend towards prolonged PFS after perioperative taxane-based FLOT CHT 
(n=12) with FOLFIRI-R compared with pacl-R. Adverse events were manageable, with neutropenia and 
polyneuropathy (PNP) being the most common events. More than two treatment lines were given to 48.2% 
of patients.
Conclusions: The use of ramucirumab in combination with FOLFIRI showed favourable PFS and OS in 
patients with prior treatments with platinum and/or taxane-based agents and allows further treatment lines 
after progression. In patients with taxane pretreatment or persistent high-grade PNP, the combination of 
FOLFIRI-R might be a promising combination.
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Introduction

Gastric cancer is the fourth most prevalent malignancy 
worldwide, although the incidence has decreased in the 
western world (1,2). This development is paralleled by 
a remarkable increase of adenocarcinoma of the GEJ in 
industrial countries (3). Despite improvements in the 
systemic therapy of gastric and gastroesophageal (GEC) 
cancer, the survival of patients with metastatic disease 
remains poor. Even when detected early and treated with 
perioperative chemotherapy (CHT), the 5-year survival rate 
ranges from 36% to 45% (4,5). Research characterizing 
molecular biology and signalling pathways has revealed 
that angiogenesis is one of the main drivers of disease 
progression. Tumours secrete and produce vascular 
endothelial growth factor (VEGF) and related receptors to 
enhance neovascularization. Increased VEGF expression 
has been found in approximately 43% of gastric cancers and 
is associated with advanced stage, a high risk of recurrence 
and a poor prognosis (6). Several targeted agents and 
antibodies against VEGF focusing on angiogenesis have 
been studied in clinical trials. Bevacizumab, an antibody 
against soluble VEGF-A approved for several entities, has 
shown negative results in 4 phase III trials in the metastatic 
and perioperative setting (7-10). In contrast, ramucirumab, 
which targets VEGFR-2, has shown a signif icant 
improvement in OS as a second-line treatment vs. placebo 
both in combination with paclitaxel [9.6 vs. 7.4 months, 
respectively, RAINBOW trial (11)] and as a single agent 
[5.2 vs. 3.8 months, respectively, REGARD trial (12)] after 
failure of platinum- and 5-FU-based CHT. The biological 
rationale for investigating an antibody targeting VEGFR-2 
has been shown by Liu and colleagues (13). Gastric 
cancers overexpressing VEGFR-2 have a poor outcome, 
and therefore, VEGFR-2 might be a negative prognostic 
marker (13). To date, there are no biomarkers available for 
selecting patients who benefit most from anti-angiogenesis 
strategies.

Small molecules (tyrosine kinase inhibitors, TKIs), 
such as sunitinib, sorafenib or regorafenib, do not show 
activity in the treatment of metastatic gastric cancer (14-16). 
Only one phase III trial on the VEGF TKI apatinib was 
positive—but only in an Asian population (17).

First-line therapy for inoperable, locally advanced 
or metastatic disease is mainly driven by the status of 
the HER-2 receptor. Recommended first-line regimens 
include platinum-based CHT, which is combined with 
trastuzumab in the case of HER-2 overexpression. Other 

targeted agents have not been successful in improving the 
response in this setting. In a phase III trial, the addition of 
ramucirumab to cisplatin and 5-FU did not improve overall 
survival (OS) (18). Doublets are generally preferred, since 
triple CHT, such as DCF or ECF, has not proven a survival 
benefit but does enhance toxicity. Intensive treatment should 
be reserved only for patients in need of a rapid response. In 
general, an Eastern Cooperative Oncology Group (ECOG) 
performance status of less than or equal to 2 is recommended 
to evaluate patients for palliative treatment. 

Since the detection rates of gastric cancers are increasing, 
more patients are diagnosed in locally advanced but 
operable stages, making them candidates for perioperative 
CHT. The standard regimen recommended in guidelines 
is the FLOT regimen, which contains docetaxel (4). 
Therefore, a significant percentage of patients receive a 
taxane-based regimen at an early stage of their disease. 
Despite the potential of achieving a pathologic complete 
response (pCR), a high number of patients relapse—
some even within 6 months. In particular, the subgroup of 
patients with an early relapse within 6 months might have 
taxane-resistant disease. Moreover, residual polyneuropathy 
from previous treatments containing platinum-based 
regimens renders continued neurotoxic agents unfeasible 
for further treatment.

FOLFIRI and ramucirumab have demonstrated safety 
and activity in second-line colorectal cancer, but such data 
are missing in gastric cancer.

Despite the lack of data, FOLFIRI-R is used off-label 
in daily clinical practice, on the basis of data reported by 
Klempner and colleagues (19) and at this year’s ASCO 
Annual Meeting presented abstract of the interim analysis 
of the RAMIRIS trial (20). Since FLOT has become the 
standard recommended regimen in perioperative and 
sometimes even palliative first-line settings for patients in 
need of a rapid response, a rechallenge of a taxane is not an 
attractive treatment choice in the palliative setting.

We assessed in this retrospective study the outcome of 
PFS, OS and overall response rate (ORR) from 56 patients 
treated with ramucirumab in combination with paclitaxel or 
FOLFIRI in 2L or beyond 2L. Additionally we present data 
of a patient cohort of taxane (mostly FLOT)-pretreated 
patients.

Methods

Between November 2014 and January 2019, fifty-six 
consecutive patients were treated at our institutions for 
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metastatic gastric or GEJ cancer with palliative CHT. The 
patients’ baseline characteristics are shown in Table 1. The 
median age was 64 years (38–82 years), with 36 patients 
being male. More than half of patients (55.4%) presented 
with a good performance status (ECOG ≤1). Patients 
predominantly presented with stage IV disease (53.6%) and 
poorly differentiated tumours. Diffuse infiltrating type was 
the most frequent histology (70%), and 5.4% were positive 
for HER-2.

In the era between 2014 and 2016, the most commonly 
used regimen in first-line therapy was DCF or cisplatin/5-
FU. After new guidelines recommended deferring 
anthracycline use, EOX or ECF was used less commonly 
from 2016 onwards. If relapse occurred within 6 months 
after perioperative therapy, perioperative CHT was 
considered as a first-line palliative treatment.

Ramucirumab was administered at 8 mg/kg body weight 
(BW) either as monotherapy biweekly or in combination 
with paclitaxel or FOLFIRI. Paclitaxel was given at  
80 mg/m2 weekly on days 1, 8, and 15 every four weeks. 
Ramucirumab was licensed in Austria in December 2014; 
therefore, a small number of patients received ramucirumab 
in a compassionate use programme. FOLFIRI was scheduled 
every two weeks (5-FU 200 mg/m2 i.v. bolus application 
and 2,400 mg/m2 over 46 hours continuously, irinotecan 
180 mg/m2 i.v. over 90 min) based on published trials in 
colorectal cancer (RAISE phase III study) (21). One patient 
with ECOG 2 received FOLFIRI in a modified 80% dose. 
OS was measured from the start of first palliative CHT until 
death. The response rates were evaluated using Response 
Evaluation Criteria in Solid Tumours (RECIST 1.1)  
criteria (22). Adverse events were evaluated and graded 
through a review of chart documentation according to 
the Common Terminology Criteria for Adverse Events 
(CTCAE version 4.0). The median PFS and OS were 
determined using the Kaplan-Meier method. Statistical 
analysis was performed using SPSS for Windows v23 (IBM, 
Armonk, NY, USA). Statistical significance was indicated by 
P<0.05 using log-rank and Breslow tests.

Results

A total of fifty-six consecutive patients with inoperable 
locally advanced or metastatic disease were included in our 
retrospective analysis. 

Twenty-nine (52%) of all  patients had received 
pretreatment with perioperative CHT because of locally 
advanced disease (n=26) or peritoneal carcinomatosis (n=3) 

as a single metastatic site and were suitable for a curative 
approach with peritonectomy and intraperitoneal CHT 
(HIPEC).

The  FLOT pro toco l  (4 )  was  u sed  in  41% o f 
perioperatively treated patients (n=12), resulting in a pCR 
in 25% (n=3).

The median time from the completion of perioperative 
CHT to relapse was 10.6 months (range, 0–25 months). 
Patients with a pCR after neoadjuvant CHT did not 
experience significantly longer disease-free survival than 
patients with residual disease (P=0.51).

Patients with stage IV disease at the time of diagnosis 
(n=30) or after recurrence (n=56) mostly had oligometastatic 
disease (n=35), with peritoneal carcinomatosis (50%) and 
lymph node (41%) and liver (25%) metastases being the 
most frequent.

First-line palliative treatment

First-line palliative treatment consisted of FLOT (n=12) 
given perioperatively and counted as first-line when relapse 
occurred within 6 months), cisplatin or carboplatin/5-FU 
(n=13), FOLFOX (n=7) or DCF (n=4) or other alternative 
treatment regimen (n=17).

Patients with HER-2-positive disease (n=3) all received 
CHT in line with the published TOGA trial data (23).

Patients received a median number of two treatment 
lines in the palliative setting, of which 48% were eligible for 
three or more treatment lines.

Second-line treatment and later treatment lines containing 
ramucirumab

P a t i e n t s  w i t h  a d v a n c e d  g a s t r i c  ( 4 6 % )  o r  G E J 
adenocarcinoma (54%) were treated with paclitaxel and 
ramucirumab (n=38) or ramucirumab monotherapy (n=2) as 
a second-line (86%) or beyond second-line (14%) therapy. 
FOLFIRI-R (n=16) was given to patients who experienced 
relapse less than 6 months after taxane-based perioperative 
CHT or to patients with persistent polyneuropathy 
(PNP). Patient outcomes concerning PFS, OS and the 
ORR regarding the different treatment combinations are 
summarized in Table 2.

The median PFS and OS of all patients receiving 
ramucirumab and CHT were 3 (95% CI: 2.2–3.8) and 5 (95% 
CI: 2.9–7) months, respectively. There was no significant 
difference in outcomes depending on the treatment line (2L 
vs. >2L). Stable disease was observed in 48.9% of patients, 
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and 12.8% had a partial response, translating into a clinical 
benefit rate of 61.7% (Figure 1, Table 2).

Ramucirumab was given in combination with paclitaxel 
in 38 patients, translating into a median PFS and OS of 
2.9 (95% CI: 2.3–3.6) and 4.4 (95% CI: 4.1–4.7) months, 
respectively.

Table 1 Patients’ baseline characteristics

Variable n %

Total number of patients 56 100

Male 36 64

Female 20 36

Median age (range), years 64 [38–82]

ECOG

0 31 55.4

>1 25 44.6

Initial stage, grade

II, III 26 46.4

IV 30 53.6

G3 51 91.1 

Histology

Diffuse infiltrating type 39 69.6

Intestinal type 6 10.7

Barrett 4 7.1

Signet ring cell 7 12.5

HER-2 positive 3 5.4

Location

AEG I–III 30 53.6

Gastric 26 46.4

Number of metastases

1 35 62.5

2 21 37.5

Line ramucirumab ± CHT

Second-line 46 82.1

> Second-line 10 17.9

Ramucirumab CHT regimen

Paclitaxel 38 67.9

FOLFIRI 16 28.6

Monotherapy/other 2 3.6

Prior neoadjuvant treatment (n=29) (52%)

Cisplatin/5-FU 4 13.8

FLOT 12 41.4

Other 13 44.8

First-line palliative/neoadjuvant treatment prior 
to ramucirumab combined with CHT (n=56)

FLOT (perioperative) 12 21.4

Cis- or carboplatin/5-FU 13 23.2

FOLFOX 7 12.5

DCF 4 7.1

CHT ± trastuzumab 3 5.4

Other 17 30.4

CHT, chemotherapy.

Table 2 Outcomes and response

Variable Months (median, 95% CI) P

Ramucirumab + CHT (overall) 
(n=56)

PFS 3.0 (2.2–3.8)

Second-line 3.3 (2.3–4.4)

> Second-line 2.9 (1.9–3.8) 0.7

OS 5.0 (2.9–7.0)

Second-line 5.0 (1.2–8.7) 0.79

> Second-line 4.3 (0.4–8.3)

ORR (%) (n=47)

PR 12.8

SD 48.9

PD 38.3

Ramucirumab + paclitaxel 
(n=38)

PFS 2.9 (2.3–3.6)

OS 4.4 (4.1–4.7)

ORR (%) (n=32)

PR 9.4

SD 53.1

PD 37.5

Ramucirumab + FOLFIRI (n=16)

PFS 5.9 (0.35–11.4)

OS 8.3 (6.6–10)

ORR (%) (n=13)

PR 23.1

SD 46.1

PD 30.8

CHT, chemotherapy; PFS, progression-free survival; OS, overall 
survival; ORR, overall response rate; PR, partial remission; SD, 
stable disease; PD, progressive disease.
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Sixteen patients were not considered eligible for 
treatment containing paclitaxel, mostly because of high-
grade PNP or a short interval between perioperative 
taxane-containing CHT and a short interval of relapse. 
In these patients, FOLFIRI was used as CHT backbone 
in combination with ramucirumab. The median PFS and 
OS were 5.9 (95% CI: 5.5–6.5) and 8.3 (6.6–10) months, 
respectively. The ORR was 23%, with only 31% of patients 
having progressed at first response assessment.

The median PFS was significantly better in FOLFIRI-
R-treated patients than in paclitaxel-R-treated patients 
(P=0.05), independent of the treatment line (Figure 2).

Outcome of patients perioperatively treated with FLOT 

A total of 12 patients received the taxane-based FLOT 
regimen as initial perioperative treatment. Among them 
5 patients received paclitaxel, and 7 patients received 

Figure 1 OS of ramucirumab + CHT in second- and beyond second-line palliative treatment (n=56). OS, overall survival; CHT, 
chemotherapy.

Figure 2 PFS FOLFIRI-R (n=16) and pacl-R (n=38). PFS, progression-free survival.
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FOLFIRI in combination with ramucirumab. The median 
PFS was 2.9 (95% CI: 1.6–4.3) months for paclitaxel-R and 
5.6 (95% CI: 4–7.8) months for FOLFIRI-R (P=0.1) in this 
small subgroup of patients (Figure 3).

Toxicity

Overall toxicity was manageable and consistent with 
that reported in published phase III trials (11,12). The 
most common grade 3 toxicity for patients treated with 
paclitaxel-R and FOLFIRI-R was neutropenia (19% vs. 
44%), followed by diarrhoea, fatigue and PNP. FOLFIRI-R 
toxicity rates were generally high and led to dose reductions 
of 69% of patients. Only 22% of patients receiving 
paclitaxel-R were dose reduced. Adverse events potentially 
associated with the VEGF pathway were uncommon, with 
approximately 7% of patients developing grade 1 or 2 
hypertension, but no bleeding or thromboembolic events 
of higher grade were documented. The rates of proteinuria 
were not well captured in this retrospective cohort. 
However, no reported cases of nephrotic syndrome were 
observed.

Discussion

Based on phase III data, paclitaxel-R constitutes a common 
second-line strategy for HER-2-negative disease (11). 
Other available options include administration of the single 

agent ramucirumab (12), irinotecan (24,25), docetaxel (26) 
or paclitaxel (27). Ramucirumab monotherapy is feasible, 
especially in frail patients, although ECOG 2 patients were 
not included in the REGARD trial (12). In our patient 
series, only two patients were treated with ramucirumab 
monotherapy because of frailty and taxane pretreatment.

Our data revealed a median PFS and OS of only three 
and five months, respectively, in the overall population 
independent of the CHT backbone and treatment line. 
In the pivotal phase III RAINBOW study, the median 
PFS was substantially longer than that in our patient 
series. One possible reason for this difference could be the 
patient characteristics in our population. Almost 50% of 
our patients presented with peritoneal metastases. This is 
known to be an adverse prognostic factor in gastric cancer 
and in treatment with ramucirumab (12). Real-world 
data from the RAMOSS trial showed that the presence of 
peritoneal metastases was associated with a significantly 
worse outcome (HR 1.57) (28,29). Moreover, more than 
two-thirds of patients presented with the diffuse infiltrating 
subtype, which responds poorly to CHT (30). Interestingly, 
half of patients had tumours of the GEJ, which are 
associated with a dismal prognosis, and 5-year survival rates 
in the range of 14% to 22% (5,31). Although most of our 
patients had a good performance status, these characteristics 
could influence the outcome in our real-world population. 
Another characteristic that differentiates clinical trial results 
from real-world data is the definition of progressive disease 

Figure 3 PFS of patients after perioperative FLOT (n=12) (P=0.1). PFS, progression-free survival.
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and a switch in systemic treatment.
 In daily clinical practice, progressive disease is also defined 

by clinical progression, which is an important parameter in 
daily practice but not decisive in clinical trials. Peritoneal 
carcinomatosis is often not a measurable target lesion, and 
radiographic progression is difficult to prove. Therefore, 
some patients would have experienced longer PFS if only 
radiographic progression was taken into account. The 
literature shows a number of real-world data that also report 
short PFS and OS, as in published phase III trials (28,32-34). 
Nowadays with the emerging development of immunoncology 
drugs, clinical progression is a valid parameter to define 
progression and end of treatment in these trials. A recent meta-
analysis of targeted anticancer therapies showed that the drugs 
had a greater effect on PFS than OS, but that PFS benefits 
often did not translate to OS benefits (35). 

 In daily practice, contraindications against ramucirumab 
are rarely present. A recent thromboembolic event, instable 
cardiovascular disease, uncontrolled hypertension or 
wound healing disorders might be contraindications for 
ramucirumab application. Paclitaxel, which is the only drug 
that has been published to be efficient in combination with 
ramucirumab in gastric cancer as a second-line treatment, 
is often contraindicated because of pretreatment-associated 
conditions. Taxanes should not be used in patients with 
neuropathy grade >1. Patients who are perioperatively 
treated with FLOT or DCF often suffer from residual PNP. 
Moreover, if relapse occurs within a short period after a 
taxane-based perioperative treatment protocol, resistance 
against paclitaxel can be assumed.

An alternative taxane-free regimen for platinum- and 
5-FU-pretreated patients is irinotecan as monotherapy (24), 
with a median PFS of 4 months, or FOLFIRI, which has 
proven evidence in the first-line treatment of advanced or 
metastatic gastric cancer (median PFS: 4.3 months) (36). Our 
data show encouraging responses and prolonged PFS and 
OS when FOLFIRI is combined with ramucirumab in this 
setting, suggesting a potential synergistic effect of these drugs.

We treated 16 patients who were ineligible for taxane-
based treatment or had been pretreated with FLOT 
perioperatively (n=12) with FOLFIRI-R. The median PFS 
of patients treated with FOLFIRI-R was significantly longer 
than in paclitaxel-R-treated patients (5.9 months), with an 
ORR of 23%. A phase II trial (RAMIRIS) is investigating 
this treatment for 5-FU and platinum- or taxane-pretreated 
patients. Reports from phase Ib were already promising (37), 
this year the first interim analysis of safety and efficacy of 
this combination in 58 patients including taxane pre-treated 

patient has been reported (20). Toxicity was documented 
as expected from the approved regimen in colorectal 
cancer. Surprisingly haematotoxicity was lower (grade 3 
neutropenia 20% in der FOLFIRI-R) than the paclitaxel-R 
group in the RAMIRIS trial. Published data from colorectal 
cancer trials, investigating FOLFIRI-R have shown grade 3 
neutropenia up to 38%. We reported a higher rate of grade 
3 neutropenia and dose reduction compared to paclitaxel-R 
but no cases of neutropenic fever. These results are also 
consistent with published data from a multi-institutional 
retrospective analysis with 29 patients receiving FOLFIRI-R 
as 2L treatment. The median PFS was 6 months, and the 
ORR was 23%. No new safety signals were reported (19).

We further report data for the subgroup of FLOT-
pretreated patients that switched to a non-taxane-based 
FOLFIRI CHT backbone for ramucirumab that holds 
promise as an effective palliative treatment regimen. Our 
data included a similar subgroup of patients that have 
been pre-treated with docetaxel as reported in the phase II 
RAMIRIS trial interim analysis (20). The abstract reports 
29 docetaxel pre-treated patients with an ORR of 30% 
in the FOLFIRI-R arm and 50% in the paclitaxel-R arm. 
So far, no PFS or OS results have been reported from the 
RAMIRIS trial. This report is consistent with our data 
that showed a trend towards prolonged PFS in patients 
treated with FOLFIRI-R compared to paclitaxel-R in this 
pretreated cohort. Limitations are given due to the small 
patient number, but these findings might encourage further 
investigations in this specific patient cohort. To the best of 
our knowledge, this is the first efficacy report including PFS 
results of FOLFIRI-R after relapse on FLOT treatment.

Conclusions

Metastatic gastric or GEJ cancer remains a disease that is 
difficult to treat. In taxane-pretreated patients or those with 
persistent PNP, the combination of FOLFIRI-R might 
represent a promising combination.
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