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Phase III Study to Evaluate Efficacy and Safety of
Andecaliximab With mFOLFOX6 as First-Line
Treatment in Patients With Advanced Gastric or
GEJ Adenocarcinoma (GAMMA-1)
Manish A. Shah, MD1; Gyorgy Bodoky, MD, PhD2; Alexander Starodub, MD3; David Cunningham, OBE, MD4; Desmond Yip, MB BS5;

Zev A. Wainberg, MD6; Johanna Bendell, MD7; Dung Thai, MD, PhD8; Joyce He, PhD8; Pankaj Bhargava, MD8; and Jaffer A. Ajani, MD9

abstract

PURPOSE Andecaliximab (ADX) is a monoclonal antibody that inhibits matrix metalloproteinase 9, an extra-
cellular enzyme involved inmatrix remodeling, tumor growth, andmetastases. A phase I and Ib study of modified
oxaliplatin, leucovorin, and fluorouracil (mFOLFOX6) with ADX revealed encouraging antitumor activity in
patients with gastric or gastroesophageal junction (GEJ) adenocarcinoma.

MATERIALS ANDMETHODS This phase III, randomized, double-blinded, placebo (PBO)-controlledmulticenter study
investigated the efficacy and safety of mFOLFOX6with andwithout ADX in patients with untreated human epidermal
growth factor receptor 2–negative gastric or GEJ adenocarcinoma. Random assignment was 1:1 to mFOLFOX6 1
ADX ormFOLFOX61 PBO. ADX/PBO 800mgwas infused on days 1 and 15 of each 28-day cycle. Protocol therapy
was given until disease progression or intolerance. The primary end point was overall survival (OS), and secondary
end points were progression-free survival (PFS), objective response rate (RECIST 1.1), and safety.

RESULTS Between September 2015 and May 2017, 432 patients were randomly assigned, 218 to ADX and 214
to PBO. The median OS was 12.5 versus 11.8 months in the ADX and PBO groups, respectively. The median
PFS was 7.5 versus 7.1 months in the ADX and PBO groups, respectively. The objective response rate was 51%
in the ADX group and 41% in the PBO group. Among the subgroup analyses, patients of age$ 65 years had an
improved OS and PFS with ADX versus PBO; the P values and CIs were not adjusted for multiplicity. There were
no meaningful differences in the safety profile of the ADX versus PBO groups.

CONCLUSION The addition of ADX to mFOLFOX6 did not improve OS in unselected patients with untreated
human epidermal growth factor receptor 2–negative gastric or GEJ adenocarcinoma.

J Clin Oncol 39:990-1000. © 2021 by American Society of Clinical Oncology

Creative Commons Attribution Non-Commercial No Derivatives 4.0 License

INTRODUCTION

More than 27,000 US residents were estimated to
have gastric adenocarcinoma in 2019, leading to more
than 11,000 deaths.1 Advanced gastric adenocarci-
noma continues to be a deadly disease with a 5-year
survival rate of only 5%.1

Patients with advanced gastric adenocarcinoma have
multiple chemotherapy options that have marginal
efficacy.2 Traditional cytotoxic chemotherapy regi-
mens in the second-line or later setting have shown
poor median overall survival (OS) rates, ranging from 3
to 5 months (comparable with the median 2-4 months
with best supportive care).3-6 In 2010, the approval of
trastuzumab for human epidermal growth factor re-
ceptor 2 (HER2)–positive gastric adenocarcinoma
increased median OS rates to 11-25 months,7-14 and
the approvals of ramucirumab,15 pembrolizumab,16

and trifluridine/tipiracil17 for gastric adenocarcinoma
added three additional options to the treatment

armamentarium. Although these new treatment op-
tions represent significant advances for the treatment
of gastric adenocarcinoma, the disease remains in-
curable for the majority of patients, and there remains
an unmet need for more effective treatments.

Matrix metalloproteinases (MMPs) are a family of zinc-
dependent proteases that play an important role in the
remodeling of extracellular matrix (ECM) and base-
ment membranes and in the regulation of growth
factors, cytokines, and chemokines.18,19 One member,
MMP9, is an inducible protease expressed by tumor
epithelia, associated with macrophage and neutrophil
infiltration, and can regulate ECM remodeling, neo-
vascularization, and inflammatory signaling.20-22 In
gastric tumors, MMP9 expression is frequently ob-
served in both tumor epithelia and stromal compart-
ments. Elevated expression of MMP9 is associated
with shorter overall and disease-free survival in gastric
adenocarcinoma.23-25 Transforming growth factor b
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and other immune-suppressive factors are activated via
MMP9, which may foster a protumorigenic tumor
microenvironment.26-29 Based on these observations,
MMP9 was evaluated as a target for the treatment of gastric
adenocarcinoma.

Andecaliximab (ADX, formerly GS-5745) is a recombinant
chimeric immunoglobulin G4 monoclonal antibody that
demonstrates high affinity and selectivity for MMP9.30,31 In
a phase I and Ib study, ADX (800 mg every 2 weeks) plus
modified oxaliplatin, leucovorin, and fluorouracil (mFOL-
FOX6) was well-tolerated and showed encouraging anti-
tumor activity in patients with gastric or gastroesophageal
junction (GEJ) adenocarcinoma.18 The median
progression-free survival (PFS) was 7.8 months in all pa-
tients and 9.9 months in first-line patients, with overall
response rates of 48% and 50% in the respective pop-
ulations.18 Based on these encouraging results, we ex-
amined the efficacy of ADX plusmFOLFOX6 compared with
placebo (PBO) plus mFOLFOX6 in patients with HER2-
negative gastric or GEJ adenocarcinoma.

MATERIALS AND METHODS

Study Design

This was a phase III, random assignment, double-blinded,
PBO-controlled, multicenter study (ClinicalTrials.gov
identifier: NCT02545504, GS-US-296-1080) conducted
from October 13, 2015, to May 15, 2019 (last patient last
observation for the primary end point), at 132 study sites
worldwide.

Patients with advanced gastric and GEJ adenocarcinoma
were randomly assigned via interactive web-response
system 1:1 to ADX 1 mFOLFOX6 or PBO 1 mFOLFOX6.
Treatment assignment was stratified by Eastern Coopera-
tive Oncology Group (ECOG) status (0 or 1), geographic
region (Latin America or other participating countries), and
primary tumor site (gastric or GEJ).

Computed tomography or magnetic resonance imaging
scans were performed every 8 weeks to evaluate response to
treatment by RECIST v1.1.32 Patients received ADX/PBO
800 mg intravenously once every 2 weeks on days 1 and 15
of each 28-day cycle (Data Supplement, online only);
mFOLFOX6 was given on days 1 and 15 of each 28-day
treatment cycle for a total of six cycles followed thereafter by
leucovorin (LV) and fluorouracil (5-FU) dosing on days 1 and
15 of each 28-day treatment cycle. The mFOLFOX6 dosing
regimen consisted of l-LV 200 mg/m2 or dl-LV 400 mg/m2

and oxaliplatin 85 mg/m2 followed by bolus FU 400 mg/m2

and a 46-hour infusion of FU 2400mg/m2. Treatment cycles
continued until disease progression, unacceptable toxicity,
withdrawal of consent, or patient’s refusal of treatment.

Eligibility

Patients eligible for participation in this study were adults
with histologically confirmed adenocarcinoma of the

stomach or GEJ that was locally advanced ormetastatic and
not amenable to curative therapy. Disease was required to
be evaluable per RECIST v1.1.32 Eligible patients had
adequate hematologic, liver, coagulation, and kidney
function as defined by neutrophils $ 2.0 3 109/L;
platelets $ 100 3 109/L; hemoglobin 9 g/dL; direct or total
bilirubin# 1.53ULN; alanine transaminase and aspartate
transaminase # 2.5 3 ULN (or in the case of liver
metastases # 5 3 ULN); and creatinine clearance (CrCl)
$ 30mL/min based on the Cockroft-Gault formula (patients
with a CrCl just below 30 mL/min may be eligible if a
measured CrCl [based on 24-hour urine collection or other
reliable method] is $ 30 mL/min). All patients had ECOG
statuses of 0 to 1.

Patients were excluded for the following: HER2-positive
gastric adenocarcinoma, known or suspected CNS me-
tastases, grade $ 2 peripheral neuropathy, any require-
ment for chronic daily oral corticosteroids, or previous
chemotherapy for locally advanced or metastatic gastric or
GEJ adenocarcinoma. Also, patients with viral infections
such as HIV and hepatitis B or C virus infection and women
who were pregnant or breastfeeding were also ineligible.
The Protocol was approved by Institutional Review Boards
at each site. The study was conducted in accordance with
principles of the Declaration of Helsinki and International
Good Clinical Practice Guidelines. All patients provided
written informed consent.

Outcomes

The primary outcome was OS, measured as the time from
random assignment to death from any cause. Secondary
outcomes included PFS, objective response rate (ORR),
and safety. PFS was defined as the interval of time from
random assignment to the earlier of first documentation of
definitive disease progression or death from any cause.
Patients who discontinued the study drug before disease
progression were followed up until they had documented
disease progression. Objective response was assessed
according to RECIST v1.1. ORR was defined as the pro-
portion of patients who achieved a complete response or
partial response. The overall safety profile of ADX was
evaluated by the incidence of adverse events (AEs) and
clinically relevant changes in laboratory values and vital
signs.

Data Monitoring Committee

An independent data monitoring committee (DMC)
reviewed the progress of the study and performed interim
reviews of safety data. Safety review by the DMC was
performed after the first 60 patients completed four
treatment cycles (16 weeks). Thereafter, review of safety
data was performed every 6 months. In addition, the DMC
met after approximately 33.3% and approximately 66.7%
of the expected number of events occurred to review the
results from the futility and efficacy interim analysis,
respectively.
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Statistical Analysis

To detect a hazard ratio (HR) of 0.70 with 85% power at a
one-sided significance level of 0.025, given one efficacy
interim after 66.7% of expected events, 286 events
were needed. Assuming a median OS time for the
mFOLFOX6 plus PBO group of 11.5 months, with an ac-
crual period of 18 months, a minimum follow-up of
18 months, and a 10% annual dropout rate, a total sample
size of 430 patients (215 patients per treatment group) was
needed to observe the required 286 events within the 36-
month time frame.

Two interim analyses were conducted when approximately
33% (futility interim analysis) and approximately 67%
(efficacy interim analysis) of expected 286 OS events had
occurred. The final analysis was conducted after approx-
imately 286 OS events had occurred. In the efficacy interim
and final analysis, the primary and secondary end points
were tested sequentially in the following gatekeeping order:
the primary OS end point, then the secondary PFS end
point, and finally the secondary ORR end point. The testing
strategy employs the O’Brian-Fleming type boundary for the
primary OS end point and the Pocock type boundary for the
secondary PFS and/or ORR end points. The testing strategy
controls the overall one-sided family-wise type 1 error to be
at 0.025, equivalent to two-sided error of 0.05 by

appropriately adjusting for multiplicity in the efficacy in-
terim and final analyses.

After adjusting for the actual number of OS events observed,
the significance level for OS was one-sided (0.006) at the
efficacy interim and one-sided (0.023) at the final analysis. If
the OS end point is rejected at the efficacy interim or final
analysis, the PFS end point will be tested at a one-sided alpha
level of 0.016. If the PFS end point is also rejected, the ORR
end point will be tested at a one-sided alpha level of 0.016.

After the final analysis, the follow-up analysis was per-
formed when all patients discontinued the study to satisfy
regulatory requirements and to perform long-term efficacy
(eg, OS) and follow-up safety assessments.

Herein, we report efficacy results based on the final analysis
and safety results based on the follow-up analysis. The
primary efficacy analysis set was the intent-to-treat analysis
set, which included all randomly assigned patients and was
analyzed according to treatment assigned. The OS primary
end point was analyzed using the Kaplan-Meier (KM)
method; log-rank test was used to compare the OS dis-
tribution between the two treatment groups and stratified by
ECOG status (0 or 1), geographic region (Latin America or
other participating countries), and primary tumor site
(gastric or GEJ). A Cox proportional hazard model with the

635 patients screened

ADX + mFOLFOX6

Randomly assigned: 218
Treated: 216

Discontinued study (including long-term OS follow-up)
   174 (80%) death
   30 (14%) study terminated by sponsor
   3 (1%) investigator discretion
   2 (1%) lost to follow-up

PBO + mFOLFOX6

Randomly assigned: 214
Treated: 210

Discontinued study (including long-term OS follow-up)
   168 (79%) death
   32 (15%) study terminated by sponsor
   2 (1%) lost to follow-up
   1 (1%) investigator discretion

216 (100%) discontinued all treatment

ADX discontinuations
   156 (72%) progressive disease
   18 (8%) death

   17 (8%) patient decision
   9 (4%) adverse event
   9 (4%) investigator decision
   5 (2%) study terminated by sponsor
   1 (1%) initiated nonstudy antineoplastic therapy

    (without progression)
   1 (1%) intercurrent illness affecting clinical assessment

210 (100%) discontinued all treatment

PBO discontinuations
   141 (67%) progressive disease
   15 (7%) death
   15 (7%) patient decision
   13 (6%) adverse event
   11 (5%) investigator decision
   12 (6%) study terminated by sponsor
    2 (1%) initiated nonstudy antineoplastic therapy
     (without progression)
   1 (1%) lost to follow-up

FIG 1. Patient disposition. ADX, andecaliximab; mFOLFOX6, modified oxaliplatin, leucovorin, and fluorouracil; OS, overall survival;
PBO, placebo.
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same stratification factors was used to estimate the HR and
corresponding 95% CI. The secondary end point of PFS
was analyzed and compared similarly with the primary end
point of OS.

ORR was summarized by count and percent of patients
with each response category. Patients who did not have
sufficient baseline or on-study tumor assessment to
characterize response were counted as nonresponders and
were included in the denominator. A Cochran-Mantel-
Haenszel chi-square test, after adjusting for stratification
factors, was performed to compare the two treatment
groups. Odds ratios adjusting for stratification factors and
the corresponding 95% CIs are presented.

Sixteen subgroups based on patient characteristics were
examined for each of the three efficacy outcomes, and
multiplicity was not adjusted.

Safety results are summarized by treatment group received
for data collected on or after the date that ADX/PBO was
first administered, up to the date of last dose of ADX/PBO
plus 55 days or the last dose of all study treatment (ADX/

PBO and chemotherapy), plus 30 days (whichever was
later).

RESULTS

A total of 635 patients were screened; 432 were randomly
assigned, and 426 were treated (Fig 1). As of May 15, 2019,
all patients had discontinued study, including long-term OS
follow-up. Baseline characteristics are shown in Table 1.
Patient and disease characteristics were well-balanced
between ADX and PBO treatment groups. Most patients
(77% and 72%) were male, and 57% in each group had
ECOGPerformance Status Grade 1. The primary tumor type
was gastric in 65% and 67% of patients, with 55% and
58% being of diffuse histology ($ 93% stage IV metastatic),
respectively.

The median number of ADX/PBO doses administered was
14 doses in the ADX group and 12 doses in the PBO group.
Median exposure to ADX/PBO was 32.1 (range, 2.0-161.7)
weeks in the ADX group and 26.0 (range, 2.0-112.3) weeks
in the PBO group.

TABLE 1. Patient Demographics and Baseline Characteristics
Characteristic ADX (n 5 218) PBO (n 5 214)

Median age (range), years 61 (25-85) 63 (24-82)

Male, n (%) 168 (77) 153 (72)

ECOG PS, n (%)

0 92 (42) 93 (44)

1 125 (57) 121 (57)

Missinga 1 (0.5) 0

Primary tumor site, n (%)

Gastric 142 (65) 143 (67)

Diffuse 78 (55) 83 (58)

Intestinal 52 (37) 54 (38)

Missing 12 (9) 6 (4)

GEJ 76 (35) 71 (33)

Disease stage at screening, n (%)

III 10 (5) 15 (7)

IV (metastatic) 208 (95) 199 (93)

Differentiation, n (%)

Well differentiated 9 (4) 11 (5)

Moderately differentiated 58 (27) 56 (26)

Poorly differentiated 107 (49) 100 (47)

Undifferentiated 4 (2) 4 (2)

Others 1 (0.5) 1 (0.5)

Unknown 37 (17) 42 (20)

Missing 2 (1) 0

Abbreviations: ADX, andecaliximab; ECOG PS, Eastern Cooperative Oncology Group performance status; GEJ, gastroesophageal junction; PBO, placebo.
aPatient ECOG at screening was missing; the ECOG at the time of random assignment was one. For the stratified overall survival, progression-free survival,

and objective response rate analyses, patients were considered to have ECOG 5 1.
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Efficacy

At the time of the final analysis, 293 OS events had oc-
curred. The KM estimate of the median (95% CI) OS was
12.5 (11.2 to 14.0) months in the ADX group and 11.8
(10.3 to 13.5) months in the PBO group (Fig 2A). The
stratified HR (95% CI) for OS on ADX treatment versus PBO
was 0.93 (0.74 to 1.18; P 5 .56).

The KM estimate of median (95% CI) PFS was 7.5 (7.3 to
8.4) months in the ADX group and 7.1 (5.5 to 7.5) months
in the PBO group. The stratified HR (95% CI) for PFS on
ADX treatment versus PBO was 0.84 (0.67 to 1.04; P 5
.10). The ORR was 51% (44%-77%) in the ADX group and

41% (35%-48%) in the PBO group (Table 2 and Fig 3). The
stratified odds ratio was 1.47 (95% CI, 1.0 to 2.2, and P 5
.049).

OS was analyzed by subgroups (Fig 2B). Patients of age
$ 65 years had a decreased risk of an OS event with ADX
versus PBO (HR 0.64, 95% CI, 0.43 to 0.96, and P 5 .03)
and a decreased risk of a PFS event with ADX versus PBO
(HR 0.50, 95% CI, 0.34 to 0.74, and P, .001). In the post
hoc analysis of Cox proportional hazards regression that
includes treatment, age group ($ 65 or , 65 years), and
treatment by age group interaction as predictors and is
stratified by ECOG status at screening, geographic region,

n at risk

ADX +
mFOLFOX6 218 205 191 167 148 127 108 89 68 45 27 10 5 1 1 1 0

Placebo +
mFOLFOX6 214 197 180 161 143 116 97 83 59 37 19 9 1 0

Median 12.5
(95% CI: 11.2 to 14.0)

Median 11.8
(95% CI: 10.3 to 13.5)

100

90

80

70

60

50

40

30

20

10

Time (months)

%
 A

liv
e

0 2 4 6 8 10 12 14 16 18 20 22 24 2826 30 32

Stratified HR (95% CI) of ADX versus placebo: 0.93 (0.74 to 1.18)

Stratified two-sided P value (log-rank test): P = .56   

ADX + mFOLFOX6

Placebo + mFOLFOX6

Overall Survival

A

n at risk

ADX +
mFOLFOX6 218 180 152 125 86 60 46 34 27 13 5 3 2 1 1 1 0

Placebo +
mFOLFOX6 214 166 129 101 69 50 34 28 12 10 6 1 0

Stratified HR (95% CI) of ADX versus placebo: 0.84 (0.67 to 1.04) 

Median 7.5
(95% CI: 7.3 to 8.4)

Median 7.1
(95% CI: 5.5 to 7.5)

100

90

80

70

60

50

40

30

20

10

Time (months)

%
 P

FS

0 2 4 6 8 10 12 14 16 18 20 22 24 2826 30 32

ADX + mFOLFOX6

Placebo + mFOLFOX6

PFS

Stratified two-sided P value (log-rank test): P = .10   

B

Overall
Latin America

All Other countries
ECOG Status 0
ECOG Status 1

Gastric
GEJ

Locally Advanced
Metastatic

Male
Female

Age < 65
Age ≥ 65

White
Non-white

0 1 2 3

Favors ADX

Hazard Ratio

PFS

0 1 2 3 4

Hazard Ratio

Overall
Latin America

All Other countries
ECOG Status 0
ECOG Status 1

Gastric
GEJ

Locally Advanced
Metastatic

Male
Female

Age < 65
Age ≥ 65

White
Non-white

Favors ADX 

Overall Survival

FIG 2. Overall survival and PFS by (A) treatment group and (B) subgroups of interest. ADX, andecaliximab; ECOG, Eastern Cooperative Oncology Group; GEJ,
gastroesophageal junction; mFOLFOX6, modified oxaliplatin, leucovorin, and fluorouracil; PFS, progression-free survival.
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and primary tumor site, the P value for the interaction term
was .0063 for OS and .0003 for PFS (Data Supplement).
The P values were not adjusted for multiplicity in the
subgroup analyses. In the post hoc analysis of OS by ad-
ditional age intervals, a trend emerged (Fig 4A), with a lower
HR in each successively older age bracket in patients
receiving ADX versus PBO. A trend for improved OS
emerged in patients $ 65 years of age (Fig 4B). The
median PFS in patients $ 65 versus , 65 years is shown
in the Data Supplement.

The median (range) percent change from baseline in sum
of lesion diameters was –37% (–100% to 100%) in the ADX
group and242% (2100% to 65%) in the PBO group (Data
Supplement).

Safety

A total of 214 patients (99.1%) in the ADX group and 209
patients (99.5%) in the PBO group who received study
treatment reported AEs. Nine patients (4.2%) in the ADX
group and 13 patients (6.2%) in the PBO group dis-
continued because of AEs. In the ADX and PBO groups,
103 (47.7%) and 108 (51.4%) experienced serious AEs,
respectively. The rate of grade 3 or higher musculoskeletal
AEs was similar between treatment groups (Data
Supplement).

The most common grade $ 3 treatment-emergent AEs
were decreased absolute neutrophil count (30%with ADX v
29% with PBO), neutropenia (22% with ADX and 27% with
PBO), decreased white blood cells (13% with ADX and
12% with PBO), and decreased lymphocyte count (11%
with ADX and 12% with PBO) (Table 3). Neutropenia was
the most common grade $ 3 treatment-emergent AE re-
lated to ADX/PBO. Serious AEs occurred in 103 (48%) of
patients in the ADX group and 108 (51%) in the PBO group.

Serum chemistry laboratory abnormalities occurred in 198
(92%) patients in the ADX group and 195 (93%) in the PBO
group. Patients of age $ 65 years who received ADX ex-
perienced less grade 2-4 nausea and vomiting compared
with those receiving PBO. This was not observed in the age
group of , 65 years (Data Supplement).

Overall, there were 339 deaths on study (80% of patients):
173 in the ADX group and 166 in the PBO group. Disease
progression was the most common cause of death, with 30
and 21 deaths in the ADX and PBO groups occurring within
the interval of 30 days from the last dose of any study drug
(or within 55 days from the last dose of ADX or PBO).
Subsequent to this interval, deaths because of disease
progression occurred in 112 and 113 patients who had
completed treatment in the ADX and PBO groups, re-
spectively. Deaths because of AEs were similar between the
ADX and PBO groups, occurring in 13 and 17 patients,
respectively, within the interval of 30 days from the last dose
of any study drug (or within 55 days from the last dose of
ADX or PBO). No deaths because of AEs occurred beyond
this interval.

DISCUSSION

In gastric adenocarcinoma, the role of the ECM in each step
of carcinogenesis, from initiation to metastasis, has been
well-documented.33 MMPs are important enzymes that
degrade ECM proteins and are secreted and activated by
malignant cells, tumor-associated macrophages, and
cancer-associated fibroblasts.24 Gastric adenocarcinoma
cells infected byHelicobacter pylori increased the activity of
MMP proteins, such as MMP2, MMP9, and MMP10,
shaping the tumor microenvironment and affecting cell
invasion.34,35 MMP9 expression is associated with more

TABLE 2. Best Overall Response
Variable ADX (n 5 218) PBO (n 5 214)

Objective response rate,a % (95% CI) 50.5 (43.6-57.3) 41.1 (34.5-48.0)

Respondersb 110 88

Nonresponders 108 126

Best overall response, n (%)

CR 18 (8) 10 (5)

PR 92 (42) 78 (36)

SD 50 (23) 50 (23)

PD 22 (10) 28 (13)

NN 21 (10) 24 (11)

NE 1 (1) 2 (1)

Discontinued tumor assessment before first assessment (NA)c 14 (6) 22 (10)

Abbreviations: ADX, andecaliximab; CR, complete response; NE, not evaluable; NN, non-CR, non-PD; PBO, placebo; PD, progressive disease; PR, partial
response; SD, stable disease.

aObjective response rate 5 (CR 1 PR) 4 (SD 1 PD 1 NN 1 NE 1 NA).
bResponder 5 CR or PR.
cDiscontinued study or started new anticancer therapy before first assessment.
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aggressive disease.24,36 Therefore, targeting ECM-related
enzymes and receptors in gastric and other solid tumors is
a promising therapeutic strategy. Antibodies and small mol-
ecules targeting the ECMcurrently in development include the
antibody Fab 3369 that targets MMP1437 and abituzumab
that targets avb638 and JNJ0966, an MMP9 inhibitor.39

A phase I dose-finding study previously demonstrated the
initial efficacy of ADX in combination with mFOLFOX6 in
patients with advanced metastatic gastric or GEJ adeno-
carcinomas. We performed this phase III study to further
evaluate the efficacy of ADX in combination with mFOL-
FOX6 in this patient population. In the overall study pop-
ulation, although ADX in combination with mFOLFOX6 was

well-tolerated, the addition of ADX did not provide an added
survival benefit versus mFOLFOX6 alone. Higher ORR was
observed in the ADX versus PBO group (51% v 41%;
stratified odds ratio 1.47; 95% CI, 1.0 to 2.2, P 5 .049);
however, this did not translate into a prolongation of PFS or
OS. The median OS was 12.5 months with ADX plus
mFOLFOX6, compared with 11.8 months in the PBO plus
mFOLFOX6 group (HR 0.93; P 5 .56).

Previous pan-MMP inhibitors have demonstrated marginal
activity but limiting musculoskeletal toxicity.40 ADX notably
was not associated with the increased musculoskeletal
toxicity seen with early pan-MMP inhibitors.40,41 In this
study, treatment with ADX in combination with mFOLFOX6
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Stratified odds ratio ADX versus placebo (95% CI): 1.47 (1.0 to 2.15) 

Stratified two-sided P value (Cochran-Mantel-Haenszel test): P  = .049   

Partial response (PR)

Complete response (CR)

42.2% PR

8.3% CR

36.4% PR

4.7% CR

ITT Analysis Set ADX Placebo

ORR, % (95% CI) 51 (44, 57) 41 (35, 48)
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Odds Ratio
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Overall
Latin America

All other countries
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GEJ

Locally Advanced
Metastatic
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Age 65
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Non-White

Age  65

FIG 3. ORR by treatment group and subgroups of interest. ADX, andecaliximab; ECOG PS, Eastern Cooperative
OncologyGroupperformance status; GEJ, gastroesophageal junction; ITT, intent to treat; ORR, overall response rate.
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was well-tolerated, with no meaningful differences in the
rates of AEs or laboratory abnormalities between treatment
groups and no differences in deaths within 30 days of
treatment. In the subgroup analyses, it appears that ADX
provided a survival benefit when added to mFOLFOX6 in
patients of age$ 65 years. In this subgroup, themedian OS
was 13.9 versus 10.5 months in the ADX and PBO groups,
respectively. Similarly, PFS in patients of age $ 65 years
who received ADX with mFOLFOX6 was 8.7 months versus

5.6 months in patients receiving PBO. The effect of ADX on
OS and PFS was found to be different for different age
groups (Data Supplement). However, P values were not
adjusted for multiplicity. The potential mechanism for this
observation is not entirely clear but may be associated with
better tolerance of chemotherapy in patients of age $ 65
years who received ADX (Data Supplement). There were no
clear differences in ADX serum levels following treatment in
patients above or below the age of 65 years (data not

No. at risk in age group of < 65 years (events) 

ADX + mFOLFOX6 137 129 117 103 89 75 64 52 44 35 28 23 18 12 7 3 3 1 1 1 0

Placebo + mFOLFOX6 128 117 107 98 88 71 60 52 46 42 31 18 12 6 3 1 0

No. at risk in age group   65 years (events) 

ADX + mFOLFOX6 81 76 74 64 59 52 44 37 35 30 24 20 10 8 3 1 0

Placebo + mFOLFOX6 86 79 72 62 54 45 37 32 27 24 17 15 10 6 5 1 0
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FIG 4. Overall survival by age. (A) Hazard ratio for overall survival by age subgroups. (B) OS in patients of age$ 65 years and, 65 years. The analysis is
exploratory and for hypothesis generation. The result is not adjusted for multiplicity because of subgroup analyses. ADX, andecaliximab; ECOG, Eastern
Cooperative Oncology Group; GEJ, gastroesophageal junction; mFOLFOX6, modified oxaliplatin, leucovorin, and fluorouracil.
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shown), suggesting that any difference in efficacy is not
related to drug exposure.

This was an international phase III study examining the
addition of ADX to mFOLFOX6 in first-line therapy for
metastatic gastric adenocarcinoma. Despite compelling
early-phase data, the addition of ADX did not improve
outcomes in an unselected patient population. Tissue or

blood samples were not available for correlative analyses to
understand why ADX was less active than expected or to
identify any gastric cancer subset that may derive greater
benefit with ADX. Currently, we do not have an explanation
for the improved efficacy of ADX with mFOLFOX6 in pa-
tients of age $ 65, but these results are intriguing and
warrant further examination.
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TABLE 3. Incidence of Treatment-Emergent Adverse Events and Laboratory Abnormalitiesa

ADX (n 5 216) PBO (n 5 210)

Event Grade 1-4 Grade ‡ 3 Grade 1-4 Grade ‡ 3

Number of patients (%)

Decreased absolute neutrophil count 151 (70) 65 (30) 142 (68) 61 (29)

Decreased white blood cells 147 (68) 28 (13) 138 (66) 25 (12)

Decreased platelet count 132 (61) 3 (1) 117 (56) 6 (3)

Hemoglobin (anemia) 136 (63) 19 (9) 126 (60) 14 (7)

Nausea 107 (50) 6 (3) 119 (57) 7 (3)

Increased AST 98 (45) 3 (1) 82 (39) 2 (1)

Hyperglycemia 97 (45) 17 (8) 81 (39) 6 (3)

Decreased lymphocyte count 88 (41) 23 (11) 84 (40) 26 (12)

Diarrhea 88 (41) 9 (4) 90 (43) 8 (4)

Increased ALT 80 (37) 3 (1) 65 (31) 4 (2)

Fatigue 79 (37) 12 (6) 73 (35) 18 (9)

Increased alkaline phosphatase 77 (36) 8 (4) 72 (34) 4 (2)

Neutropenia 76 (35) 48 (22) 76 (36) 56 (27)

Peripheral sensory neuropathy 73 (34) 12 (6) 72 (34) 5 (2)

Decreased creatinine clearance 74 (34) 2 (1) 73 (35) 1 (1)

Vomiting 68 (32) 13 (6) 67 (32) 9 (4)

Anemia 63 (29) 18 (8) 64 (31) 23 (11)

Decreased appetite 63 (29) 8 (4) 73 (35) 5 (2)

NOTE. Treatment-emergent adverse events are adverse events with onset dates on or after the first dose of ADX/PBO and up to 30 days after permanent
withdrawal of any study drug or up to 55 days after permanent withdrawal of ADX/PBO. A treatment-emergent laboratory abnormality was defined as an
increase of at least one toxicity grade from baseline at any time up to 30 days after the last dose of all study treatment or 55 days after the last dose of ADX/PBO.
Abbreviations: ADX, andecaliximab; PBO, placebo.
aWith adverse events and laboratory abnormalities of any grade occurring in $ 30% of patient in any treatment group.
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