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Background: Fibroblast growth factor receptor 2 isoform IIIb (FGFR2b) protein overexpression is an emerging
biomarker and a potential therapeutic target in gastric and gastroesophageal junction cancers (G/GEJC). Limited
data exist on the global prevalence of FGFR2b overexpression in advanced G/GEJC using a validated assay. We
assessed the prevalence of FGFR2b protein overexpression in a pooled analysis of tumor samples collected as part
of the prescreening process for two global phase III studies of bemarituzumab as first-line treatment for locally
advanced or metastatic G/GEJC.
Materials and methods: As of 20 February 2025, 7910 tumor samples from patients prescreened for enrollment in the
FORTITUDE-101 (NCT05052801; n = 3752) and FORTITUDE-102 (NCT05111626; n = 4158) studies were centrally tested
for FGFR2b protein overexpression by immunohistochemistry (IHC) and had evaluable results. FGFR2b overexpression
was defined as both any percentage (>0%) of tumor cells (TCs) and ≥10% of TCs exhibiting moderate (2+) to strong
(3+) membrane staining of FGFR2b. Prevalence was analyzed across defined patient and sample characteristics.
Results: The estimated prevalence of FGFR2b any 2+/3+ was 36.5% [95% confidence interval (CI) 35.4-37.6; 2887/
7910] and that of FGFR2b ≥10% 2+/3+ was 16.6% (95% CI 15.7-17.4; 1310/7910). Prevalence estimates from this
pooled analysis and a separate analysis for FORTITUDE-102 [any 2+/3+: 35.8% (95% CI 34.3-37.2); FGFR2b ≥10%
2+/3+: 17.3% (95% CI 16.1-18.4)] were consistent with results previously reported for FORTITUDE-101 (Rha SY,
Zhang Y, Elme A, et al. Prevalence of FGFR2b protein overexpression in advanced gastric cancers during
prescreening for the phase III FORTITUDE-101 trial. JCO Precis Oncol. 2025;9:e2400710). FGFR2b prevalence was
consistent across patient and sample characteristics [age, sex, collection method (biopsy versus resection),
collection site, location of primary tumor, and geographic region].
Conclusion: This study represents the largest prevalence assessment of FGFR2b overexpression in G/GEJC using a
validated IHC assay. The observed estimates of 36.5% (any 2+/3+) and 16.6% (FGFR2b ≥10% 2+/3+) suggest that
FGFR2b is prevalent in a meaningful proportion of patients with advanced G/GEJC.
Key words: biomarker, fibroblast growth factor receptor 2 isoform IIIb, gastric cancer, gastroesophageal junction
cancer, immunohistochemistry

INTRODUCTION

Gastric cancer, including gastroesophageal junction cancer
(G/GEJC), represents the fifth most prevalent malignancy
and the fifth leading cause of cancer-related mortality with
widely varying incidence globally.1,2 The incidence rates of
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G/GEJC are markedly higher in Asia and certain regions of
Europe than in Africa and North America, where the rates
are relatively low.2 Systemic chemotherapy comprising
platinum- and fluoropyrimidine-based combinations is
accepted worldwide as standard first-line treatment for
metastatic G/GEJC; however, this treatment has yielded
modest benefits with a median overall survival (OS) of <1
year.3-6 Current progress in better understanding of the
molecular profile of G/GEJC has led to the identification of
several tumor biomarkers [human epidermal growth factor
receptor 2 (HER2), microsatellite instability (MSI) status,
programmed death-ligand 1 (PD-L1), and claudin-18 iso-
form 2 (CLDN18.2)] that are predictive of treatment effi-
cacy and have proven to be effective therapeutic targets
for G/GEJC.7 Combining chemotherapy with biomarker-
directed targeted therapies and/or antiprogrammed
death 1 (PD-1)/anti—PD-L1 agents has shown meaningful
benefit in G/GEJC.8-13 Despite these advancements, major
unmet needs persist, with limited effective treatments
conferring a significant OS benefit.
Bemarituzumab is a first-in-class, humanized monoclonal

antibody specific to human fibroblast growth factor receptor
2b (FGFR2b; the IIIb splice isoform of FGFR2), which is an
emerging biomarker frequently overexpressed in advancedG/
GEJC.14-16 Data from the global, randomized, phase II FIGHT
study reported clinically meaningful improvements in efficacy
with first-line bemarituzumab plus chemotherapy versus
chemotherapy in patients with FGFR2b-overexpressing
[moderate (2+) to strong (3+) membrane staining by immu-
nohistochemistry (IHC) in any percent of tumor cells (TC)],
non—HER2-positive, advanced G/GEJC, with enhanced bene-
fits in FGFR2b ≥10% 2+/3+ patients.14,17 These data
informed the design of the phase III FORTITUDE-101
(NCT05052801) and FORTITUDE-102 (NCT05111626) studies
of bemarituzumab, in which patients with FGFR2b-
overexpressing, non—HER2-positive, advanced G/GEJC were
enrolled.
The FIGHT study was the first to prospectively enroll

FGFR2b-selected patients using tumor tissue IHC and
reported a 29% prevalence of FGFR2b any 2+/3+ over-
expression in advanced G/GEJC, which is substantially higher
than that reported in previous retrospective studies (2.5%-
4.9%) that employed different testingmethods.14,18-20 Given
the paucity of robust data on the global prevalence of
FGFR2b overexpression in G/GEJC, there is a critical need for
understanding the prevalence of this biomarker in a global
advanced G/GEJC population to optimize patient selection
and treatment outcomes.
In a recent analysis, we utilized data from patients with

advanced G/GEJC who were prescreened as part of deter-
mining eligibility for the FORTITUDE-101 study to assess the
prevalence estimates of FGFR2b protein overexpression.16

The estimated prevalence of FGFR2b any 2+/3+ was
37.8% [95% confidence interval (CI) 36.2-39.3] and that of
FGFR2b ≥10% 2+/3+ was 16.2% (95% CI 15-17.4).16 In this
analysis, we pooled data from patients prescreened for

FORTITUDE-101 and FORTITUDE-102 with the objective of
assessing the prevalence of FGFR2b overexpression in the
largest advanced G/GEJC dataset to date using a validated
assay.

MATERIALS AND METHODS

Trials and patients

The population for this pooled analysis comprised patients
prescreened for FGFR2b protein overexpression before
screening for enrollment in the global phase III FORTITUDE-
101 and FORTITUDE-102 studies (Supplementary Figure S1,
available at https://doi.org/10.1016/j.esmoop.2026.107698).
There was sufficient homogeneity of study methodologies
and populations to enable pooling data from prescreened
patients from the two studies. Both studies had a randomized,
double-blind, placebo-controlled design and were conducted
in the first-line setting for locally advanced or metastatic G/
GEJC. FORTITUDE-101was designed to assess the efficacy and
safety of bemarituzumab plus chemotherapy [modified
5-fluorouracil, leucovorin, and oxaliplatin (mFOLFOX6)]
versus placebo plus mFOLFOX6. FORTITUDE-102 assessed
bemarituzumab plus chemotherapy plus nivolumab versus
placebo plus chemotherapy plus nivolumab. The chemo-
therapy regimen for FORTITUDE-102was eithermFOLFOX6 or
capecitabine and oxaliplatin, which was determined by the
investigator before randomization. Eligible patients for both
FORTITUDE-101 and FORTITUDE-102 were adults with unre-
sectable, locally advanced, or metastatic gastric or gastro-
esophageal junction adenocarcinoma that exhibited FGFR2b
overexpression and had no known positivity for HER2 and
who had not received prior treatment for unresectable or
metastatic disease. FGFR2b overexpression was defined as
both any percentage (>0%) of TC (FGFR2b any 2+/3+) and
≥10%of TC (FGFR2b≥10%2+/3+) exhibitingmoderate (2+)
to strong (3+) membrane staining by IHC, whereas nonneo-
plastic gastric epithelium has no FGFR2b positivity. During
study conduct, eligibility criteria for both studies were
amended to include only patients with FGFR2b≥10% 2+/3+
membrane-positive tumors.
FGFR2b status was confirmed centrally at prescreening us-

ing IHC on a tumor sample {either archival [within 6 months/
180 days before signing prescreening informed consent at a
central laboratory (Q2 Solutions)] or fresh biopsy}. Patients
with FGFR2b overexpression in FORTITUDE-101 during pre-
screening were eligible to enter screening for FORTITUDE-102
and vice versa. Prescreening samples to assess FGFR2b status
were taken from patients across 42 countries. Study designs
are shown in Supplementary Figure S1 available at https://doi.
org/10.1016/j.esmoop.2026.107698.
All patients in both studies provided written informed

consent at prescreening and before enrollment. The study
protocols and its amendments were approved by an in-
dependent ethics committee or institutional review board
at each site. These trials were conducted in accordance
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with the Good Clinical Practice guidelines and Declaration
of Helsinki.

FGFR2b IHC

Tissue specimens were fresh or archived formalin-fixed,
paraffin-embedded tissue. FGFR2b protein expression was
determined by an automated IHC test [VENTANA FGFR2b
(FPR2-D) RxDx Assay (for investigational use only) (Roche
Diagnostics, Tucson, AZ)] developed by Ventana Medical
Systems, Inc (Tucson, AZ), using the anti-FGFR2b clone
FPR2-D (which is specific for the “IIIb” isoform of the FGFR2
protein) on a BenchMark ULTRA IHC/ISH System.21 Per-
centages of membranous TC staining at 1+ and 2+/3+
were visually estimated by board-certified pathologists
using a microscope. FGFR2b protein overexpression was
defined as any FGFR2b 2+ or 3+ staining of TC (FGFR2b
any 2+/3+); the FGFR2b ≥10% subgroup included tumor
samples that exhibited FGFR2b 2+ or 3+ staining in ≥10%
of TC (FGFR2b ≥10% 2+/3+).

Statistical analysis

FGFR2b prevalence was summarized by the evaluable
sample size (N), number of positive cases (n), and point
estimate of prevalence (n/N). A two-sided 95% CI was
calculated using the Wald method. All analyses were car-
ried out using R version 4.2.3.

RESULTS

Patients

In total, 3752 patient tumor samples in FORTITUDE-101
and 4158 patient tumor samples in FORTITUDE-102 were
assessed during prescreening for FGFR2b protein over-
expression at any % moderate (2+) to strong (3+) mem-
brane staining by IHC and ≥10% 2+/3+ TC positivity and

had evaluable results (N = 7910 in the pooled analysis).
The data cutoff for this pooled analysis was 20 February
2025. Baseline demographics and characteristics of pre-
screened patients with evaluable FGFR2b IHC results are
shown in Table 1. Overall, 67.8% of patients were male.
Around half of the population was from Asia-Pacific (APAC;
54.3%), followed by Europe, the Middle East, and Africa
(EMEA; 31.0%), with the remainder being from Latin
America (10.5%) or the United States (US)/Canada (4.2%).
Differences in the proportion of samples per geographic

Table 1. Patient and sample characteristics for the pooled population

Characteristics, n (%) Patients (N � 7910)

Sex
Female 2548 (32.2)
Male 5362 (67.8)

Region
APAC excluding Mainland China 1834 (23.2)
Mainland China 2461 (31.1)
EMEA 2449 (31.0)
Latin America 832 (10.5)
USA/Canada 334 (4.2)

Age, years
<65 4235 (53.5)
≥65 3675 (46.5)

Tissue collection site
Metastatic site 1259 (15.9)
Primary site 6651 (84.1)

Tissue collection method
Biopsy 7159 (90.5)
Resection 722 (9.1)
Unknown 29 (0.4)

Location of primary tumor
GC 5622 (71.1)
GEJC 1226 (15.5)
Unspecifieda 1062 (13.4)

APAC, Asia-Pacific; EMEA, Europe, Middle East, and Africa; GC, gastric cancer; GEJC,
gastroesophageal junction cancer; USA, United States of America.
aUnspecified includes both GC and GEJC.
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Figure 1. FGFR2b protein overexpression in advanced G/GEJC. The pie chart shows the prevalence of FGFR2b protein overexpression (2+/3+membrane staining by
IHC) in the pooled population. The bar graph shows the distribution of FGFR2b expression (moderate-to-strong membrane staining).
a19.9% (95% CI 19.1-20.8).
b16.6% (95% CI 15.7-17.4).
c63.5% (95% CI 62.4-64.6).
CI, confidence interval; FGFR2b, fibroblast growth factor 2 isoform IIIb; G/GEJC, gastric and gastroesophageal junction cancer; IHC, immunohistochemistry.
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region reflect the relative volume of prescreening that
occurred in countries participating in the studies. The
proportions of patients aged <65 and ≥65 years were
53.5% and 46.5%, respectively. Most tumor samples were
collected from the primary tumor (84.1% versus 15.9%
from a metastatic site) and were collected as biopsies
(90.5% versus 9.1% as tumor resection). Among the pre-
screened patients with evaluable FGFR2b IHC results,
71.1% had GC, 15.5% had GEJC, and 13.4% had no tumor
location specified.

Prevalence of FGFR2b protein overexpression

In the pooled analysis, 2887 of 7910 [36.5% (95% CI 35.4-
37.6)] tumor samples tested positive for FGFR2b any 2+/
3+ as shown in the pie chart in Figure 1. The subset of
patients whose tumors displayed FGFR2b ≥10% 2+/3+
accounted for 1310 of the 7910 patients in the total
evaluable population [16.6% (95% CI 15.7-17.4)], which
represents 45.4% of the 2887 patients who tested positive
for FGFR2b any 2+/3+ (Figure 1A). The bar graph in
Figure 1 shows the distribution of FGFR2b overexpression.

A B

C D

E F

G H
Figure 2. A biopsy sample from advanced G/GEJC. (A, C, E, G): H&E; (B, D, F, H): FGFR2b IHC staining. (A, B) 1x magnification. Right piece contains nonneoplastic
tissue, and the left piece contains neoplastic tissue. Dashed box (nonneoplastic) is magnified in panels C and D. Solid box (neoplastic) is magnified in panels E and F.
(C, D) 10x magnification. Nonneoplastic gastric epithelial cells are negative for FGFR2b IHC. (E, F) 10x magnification. Intestinal-type gastric adenocarcinoma shows a
membranous FGFR2b-positive staining pattern. (G, H) 20x magnification. Membrane staining may be partial, such as basal-lateral and basal only patterns in the field
of view. Intensity varies from weak, moderate, to strong.
FGFR2b, fibroblast growth factor 2 isoform IIIb; G/GEJC, gastric and gastroesophageal junction cancer; H&E, hematoxylin and eosin; IHC, immunohistochemistry.
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Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmoop.2026.107698 (stacked bar graph), demon-
strates the FGFR2b membrane staining across intensity
levels in individual specimens, wherein a large proportion
of TC was stained at 0 or 1+ staining intensity (negative
and weak staining; 0 = gray, 1+ = light blue). Represen-
tative images of membrane staining in biopsy and surgical
specimens are shown in Figures 2 and 3. The prevalence of
FGFR2b any 2+/3+ and FGFR2b ≥10% 2+/3+ was
consistent across patient and sample characteristic sub-
groups [age, sex, collection site, collection method (biopsy
versus resection), location of primary tumor, and region;
Figure 4].

FGFR2b prevalence estimates among patients pre-
screened for FORTITUDE-102 alone are comparable to those
reported previously for FORTITUDE-101.16 In FORTITUDE-
102, 1488 of 4158 samples [35.8% (95% CI 34.3-37.2)]
from patients tested positive for FGFR2b any 2+/3+
(Supplementary Figure S3, available at https://doi.org/10.
1016/j.esmoop.2026.107698). The subset of patients
whose tumors displayed FGFR2b ≥10% 2+/3+ accounted
for 718 of the 4158 patients in the total evaluable popula-
tion [17.3% (95% CI 16.1-18.4)], which represents approxi-
mately half of the 1488 patients that tested positive for
FGFR2b any 2+/3+ (Supplementary Figure S3) available at
https://doi.org/10.1016/j.esmoop.2026.107698.

Figure 3. A surgical resection sample from advanced G/GEJC. Top images are low magnification, illustrating the locations of magnified images of panels A-D. (A, C)
H&E, (B, D) FGFR2b IHC; (A, B) solid boxes: diffusely invading carcinoma cells with strong membrane staining. (C, D) dotted boxes: same morphological tumor cells
with a cytoplasmic staining pattern that lacks definitive membrane staining.
FGFR2b, fibroblast growth factor 2 isoform IIIb; G/GEJC, gastric and gastroesophageal junction cancer; H&E, hematoxylin and eosin; IHC, immunohistochemistry.
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DISCUSSION

In this pooled analysis of data from >7500 patients with
advanced G/GEJC who were prescreened for the global
phase III FORTITUDE-101 and FORTITUDE-102 studies, the
estimated prevalence of FGFR2b any 2+/3+ was 36.5%
(95% CI 35.4-37.6) and that of FGFR2b ≥10% 2+/3+ was
16.6% (95% CI 15.7-17.4) of the total evaluable population.
These data represent robust estimates of the prevalence of
FGFR2b protein overexpression among patients with
advanced G/GEJC using a validated assay. Collectively, these
data support that FGFR2b overexpression is a highly prev-
alent biomarker, according to this method, which may have
important clinical implications for patients with HER2-
negative advanced G/GEJC who face a poor prognosis
and limited treatment options.
This analysis represents the largest global sample to

date of patients with advanced G/GEJC to be prospectively
assessed for FGFR2b status using a validated IHC assay
through centralized testing. FGFR2b protein overexpression
is an emerging biomarker and a potential therapeutic
target in G/GEJC.7,16 Outside of this effort, FGFR2b mem-
brane overexpression has not been routinely assessed in
G/GEJC clinical trials or in real-world practice, and there is
a limited amount of published data describing its preva-
lence and potential prognostic impact. The prevalence of
FGFR2b any 2+/3+ was 37.3% (95% CI 35.7-38.8; 1399/

3752) in FORTITUDE-101, 35.8% (95% CI 34.3-37.2; 1488/
4158) in FORTITUDE-102, and 36.5% (95% CI 35.4-37.6;
2887/7910) in the pooled analysis, demonstrating consis-
tency across studies and robustness of the FGFR2b-
detection methodology. Currently, there is no standard-
ized assay for FGFR2b approved by health authorities for
diagnostic purposes.
In the current studies, FGFR2b examination by IHC was

focused on membrane expression. Observations at higher
magnification were important to confirm true membrane
staining. A pathologist evaluated each case to determine
percentages of positive FGFR2b expression in whole tumor
sections in an accurate and consistent manner. In addition,
FGFR2b expression among prescreened patients showed
variability in both staining intensity and distribution. Some
specimens demonstrated low percentages of TC with
moderate (2+) or strong (3+) membrane staining, whereas
others exhibited uniformly strong staining intensity, high-
lighting the heterogeneity in expression of FGFR2b across
assessed TC. A majority of the tumor FGFR2b-positive
prescreened patients exhibited low levels of membrane
staining, with 38% of specimens showing only >0%-4% of
TC stained with moderate (2+) to strong (3+) intensity.
Around 3.6% of specimens exhibited very high FGFR2b
expression (2+/3+ staining in 95%-100% of TC), suggesting
a heterogeneous expression pattern across TC.
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Although regional variation in FGFR2b overexpression
was observed in both the ≥10% 2+/3+ cohort (11%-
18.9%) and the any 2+/3+ cohort (31.4%-43.4%), data
from FORTITUDE-101 and FORTITUDE-102 indicate consis-
tent prevalence across countries with robust prescreening
cohorts (>100 prescreened patients). Although differences
in preanalytical variables (e.g. tissue preparation, collection
method) may in part contribute to regional variability,
comparable regional heterogeneity has been reported with
other actionable biomarkers, including HER2 (10% to 56%),
suggesting that geographic differences in tumor biology
likely play an important role.22-25 Further studies are war-
ranted to better define regional prevalence patterns of
FGFR2b overexpression.
The current actionable biomarkers in G/GEJC exhibit

varying prevalence in global studies; examining biomarker
overlap is an area of active interest to support future
testing and combination treatment strategies.9,26-36

Although this study was not designed to assess the extent
of overlap of FGFR2b protein overexpression with other
established GC biomarkers, a real-world study in a Japanese
cohort has suggested limited overlap.37 In that study by
Sato et al,37 FGFR2b prevalence estimates by IHC (FGFR2b
any 2+/3+, 29%; FGFR2b ≥10% 2+/3+, 11%) using sam-
ples from 130 Japanese patients with advanced G/GEJC
were generally similar to the estimates reported in the
current study; the authors further reported limited overlap
of FGFR2b overexpression with HER2, PD-L1, mismatch
repair status, and Claudin 18 (clone 43-14A) expression.
Future work examining biomarker overlap with FGFR2b in
global studies is needed.
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