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Standard-of-care for resectable gastric/gastroesophageal junction cancer includes surgery and
neoadjuvant-adjuvant 5-fluorouracil-leucovorin-oxaliplatin-docetaxel (FLOT) chemotherapy. Early-
phase clinical studies support further clinical development of the immune checkpoint inhibitor (ICI);
durvalumab, an anti-PD-L1 antibody, in patients with gastric/gastroesophageal junction cancer.
Accumulating evidence indicates that ICIs combined with FLOT chemotherapy improve clinical outcomes
in patients with advanced or metastatic cancer. We describe the rationale for and the design of
MATTERHORN, a randomized, double-blind, placebo-controlled, phase III study investigating the
efficacy and safety of neoadjuvant-adjuvant durvalumab and FLOT chemotherapy followed by adjuvant
durvalumab monotherapy in patients with resectable gastric/gastroesophageal junction cancer. The
planned sample size is 900 patients, the primary end point is event-free survival and safety and tolerability
will be evaluated.
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Stomach cancer, including gastric cancer/gastroesophageal junction cancer (GC/GEJC), is the fifth most common
cancer type and the fourth leading cause of cancer-related deaths globally, accounting for approximately 1 million
new cases and 769,000 deaths in 2020 [1]. Substantial geographic heterogeneity exists in the incidence of GC, with
the highest incidence rates in Asia, whereas the incidence rates are generally low in North America (∼75 vs 3% of
all new cases, respectively) [1,2].

Complete surgical resection is the primary treatment option for patients with localized GC [3,4]. However, as the
majority of patients with clinical stages II and III GC experience disease recurrence within 2 years following curative
resection and neoadjuvant chemotherapy, multi-modality therapies including perioperative chemotherapy with a
platinum and fluoropyrimidine combination, adjuvant chemotherapy or chemoradiotherapy are recommended
for patients with resectable disease that is at least stage IB [3–5]. The standard-of-care for resectable GC/GEJC in
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Western countries consists of neoadjuvant-adjuvant 5-fluorouracil, leucovorin, oxaliplatin and docetaxel (FLOT)
chemotherapy combined with surgery [4,6]. In east Asian countries, where patients often present with earlier-stage
disease, the treatment approach generally includes surgery with extensive lymph node dissection and adjuvant
chemotherapy, although neoadjuvant therapy is increasingly being used [7]. Although treatment advances have
improved survival, the prognosis of patients with GC remains suboptimal, with a 5-year overall survival (OS) rate
of 33% in the USA and 25% worldwide [8,9]. New treatment options are therefore required.

Immune checkpoint inhibitors (ICIs) have shown a significant benefit in survival when compared with standard
therapies in prospective randomized clinical trials, for various tumor types [10–13]. The PD-1/PD-L1 pathway
represents an adaptive immune-resistance mechanism that is exerted by tumor cells in response to endogenous
anti-tumor activity [14]. PD-L1 expression is detected in approximately 50% of GCs and is associated with
negative prognostic factors, including lymph node metastasis and depth of tumor invasion [14]. Immune checkpoint
inhibition with an anti-PD-L1 antibody could therefore potentially enhance the anti-tumor immune response in
patients with GC/GEJC [14].

The combination of docetaxel and 5-fluorouracil has been shown to promote T cell-dependent anti-tumor
immunity by eliminating myeloid-derived suppressor cells in vivo, suggesting that the addition of an ICI to
FLOT chemotherapy may enhance anti-tumor activity [15,16]. The combination of an ICI with platinum-based
chemotherapy has shown significant anti-tumor activity in multiple other tumor types, and has become a standard-
of-care first-line therapy for non-small-cell lung cancer (NSCLC) [17,18]. In patients with metastatic NSCLC and
a PD-L1 tumor proportion score ≥1%, ICI monotherapy has replaced chemotherapy as first-line treatment [19].
Durvalumab, an anti-PD-L1 antibody, demonstrated significant clinical benefit when administered as a consoli-
dation therapy after platinum-based chemoradiation therapy in patients with stage III NSCLC in the phase III
PACIFIC study (NCT02125461): median progression-free survival (PFS) was 16.8 months (95% CI, 13.0–18.1)
with durvalumab compared with 5.6 months (95% CI, 4.6–7.8) in the placebo group [20]. Recently updated results
from the phase III CASPIAN study (NCT03043872) showed that durvalumab in combination with etoposide and
cisplatin/carboplatin demonstrated a sustained OS benefit in patients with extensive-stage small-cell lung cancer
(ES-SCLC) treated in the first-line setting, compared with etoposide and cisplatin/carboplatin therapy alone (hazard
ratio [HR], 0.71, 95% CI, 0.60–0.86; nominal p = 0.0003) as well as a well-tolerated safety profile after >3 years
of median follow-up [21]. In the phase III HIMALAYA study (NCT03298451) of patients receiving first-line
treatment for unresectable hepatocellular carcinoma, a single, high priming dose of tremelimumab (anti-CTLA-4)
plus durvalumab significantly improved OS versus sorafenib (HR, 0.78 [96% CI, 0.65–0.93]; p = 0.0035), and
durvalumab monotherapy was noninferior to sorafenib for OS (HR, 0.86 [96% CI, 0.73–1.03]) [22].

Nivolumab, an anti-PD-1 antibody, in combination with chemotherapy demonstrated significant improve-
ments in OS (HR, 0.71 [98.4% CI, 0.59–0.86]; p < 0.0001), PFS benefit (HR, 0.68 [98% CI, 0.56–0.81];
p < 0.0001), with an acceptable safety profile, versus chemotherapy alone in previously untreated patients with
advanced GC/GEJC/esophageal adenocarcinoma and a PD-L1 combined positive score (CPS) ≥5 in the phase
III CheckMate 649 study (NCT02872116) [23]. Nivolumab in combination with chemotherapy also provided
significant improvement in OS in patients with PD-L1 CPS ≥1 (HR, 0.77 [99.3% CI, 0.64–0.92]; p < 0.0001)
and all randomized patients versus chemotherapy (HR, 0.80 [99.3% CI, 0.68–0.94]; p = 0.0002) [23]. In the
phase III CheckMate 577 study (NCT02743494), adjuvant nivolumab significantly prolonged disease-free survival
(22.4 months [95% CI, 16.6–34.0]) compared with patients who received placebo (11.0 months [95% CI, 8.3–
14.3]) [24]. The KEYNOTE-059 study (NCT02335411) has demonstrated additive activity of pembrolizumab, an
anti-PD-1 antibody, plus chemotherapy versus pembrolizumab alone in patients with advanced GC/GEJC [25].
The objective response rate was 60.0% (95% CI, 39.0–79.0) in the pembrolizumab plus chemotherapy group
versus 25.8% (95% Cl, 11.9–44.6) in the pembrolizumab-alone group in patients with previously untreated re-
current or metastatic GC/GEJC [25]. The phase III KEYNOTE-062 study (NCT02494583) demonstrated that
pembrolizumab was noninferior to chemotherapy for OS with fewer grade ≥3 treatment-related adverse events
(TRAEs) and that pembrolizumab plus chemotherapy was not superior to chemotherapy for OS or PFS as first-line
therapy for patients with advanced GC/GEJC and PD-L1 CPS ≥1 [26].

An improved response to immunotherapies in the presence of chemotherapy supports the evaluation of durval-
umab combined with FLOT for the treatment of patients with resectable GC/GEJC [17,18,23,25].

We present the methodology for MATTERHORN (Assessing Durvalumab and FLOT Chemotherapy in Re-
sectable Gastric and Gastroesophageal Junction Cancer), a randomized, double-blind, placebo-controlled, phase III
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Figure 1. Planned study sites. There are currently 20 countries and regions participating in the MATTERHORN study.

study of neoadjuvant-adjuvant durvalumab and FLOT chemotherapy followed by adjuvant durvalumab in patients
with resectable GC/GEJC (ClinicalTrials.gov; NCT04592913) [27]. This study is funded by AstraZeneca.

Background & rationale
Durvalumab is a human, immunoglobulin G1 monoclonal antibody that selectively blocks the interaction of
PD-L1 with PD-1, resulting in enhanced effector T-cell function and tumor cell elimination [20,28]. Durvalumab
has demonstrated favorable clinical activity and a manageable safety profile in multiple tumor types, including
NSCLC [29], small-cell lung cancer [30] and urothelial carcinoma [31]. The clinical development of durvalumab
in patients with resectable GC/GEJC is supported by preliminary data from two early-phase clinical studies in
patients with metastatic or recurrent GC/GEJC [32,33].

In the phase II Study 1108 (NCT01693562), durvalumab monotherapy 10 mg/kg intravenously every 2 weeks
(Q2W), administered for a maximum of 12 months, demonstrated a confirmed overall response rate (ORR)
of 3.9% (n = 2) in a cohort of 51 patients with GC/GEJC [32]. Of those who responded to treatment, one
patient with prior neoadjuvant fluorouracil/leucovorin/oxaliplatin showed a complete response with a duration
of response of more than 9.7 months, and the other patient with prior trastuzumab/capecitabine/cisplatin,
trastuzumab/MM-111/paclitaxel, and paclitaxel showed a partial response (PR) with a duration of response of
more than 27.0 months [32]. Among the GC/GEJC patient cohort, 69 and 39% of patients had second-line or
greater and third-line or greater prior therapies, respectively [32]. TRAEs were experienced by 56.9% of patients,
and led to dose delays or interruptions in 7.8% of patients [32]. Nevertheless, there were no serious TRAEs or
TRAEs leading to discontinuation or death [32]. In the phase Ib/II Study 21 (NCT02340975), durvalumab
monotherapy (10 mg/kg Q2W) demonstrated a median PFS of 1.6 months and a median OS of 3.4 months in
24 pre-treated patients with metastatic or recurrent GC/GEJC [33]. Based on these early-phase studies in patients
with metastatic or recurrent GC/GEJC and observations in other tumor types, durvalumab in combination with
FLOT chemotherapy has the potential to improve clinical outcomes in patients with resectable GC/GEJC.

Design
Study design
MATTERHORN is a randomized, double-blind, placebo-controlled, multicenter, global phase III study to assess
the efficacy and safety of neoadjuvant-adjuvant durvalumab in combination with FLOT chemotherapy followed
by adjuvant durvalumab monotherapy in patients with resectable GC/GEJC. Countries with participating centers
are shown in Figure 1. Eligible patients will be randomized in a 1:1 ratio to receive durvalumab 1500 mg or
placebo every 4 weeks (Q4W) on day 1 plus FLOT every 2 weeks (Q2W) on days 1 and 15 for four cycles (two
cycles neoadjuvant and two cycles adjuvant), followed by durvalumab 1500 mg or placebo on day 1 Q4W for 10
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Stratification factors

•  Geographic region 
•  Clinical lymph node status 
•  PD-L1 expression status

MATTERHORN study design 

Patient diagnosed with histologically confirmed, resectable, stage II or higher GC or GEJC not treated with anti-cancer therapy

Figure 2. MATTERHORN study design. A schematic of the study design, population, stratification, and dosage information. Durvalumab
was dosed at 1500 mg. FLOT comprised 5-fluorouracil 2600 mg/m2, leucovorin 200 mg/m2, oxaliplatin 85 mg/m2 and docetaxel 50 mg/m2.
D: Day; FLOT: 5-Fluorouracil + leucovorin + oxaliplatin + docetaxel; GC: Gastric cancer; GEJC: Gastroesophageal junction cancer; Q4W:
Every 4 weeks; R: Randomization.

Table 1. MATTERHORN key eligibility criteria.
Key inclusion criteria Key exclusion criteria

• Age ≥18 years (≥20 years in Japan)
• Histologically confirmed, resectable, stage ≥II GC or GEJC not treated with
anti-cancer therapy
• Complete surgical resection of the primary tumor must be achievable
• WHO/Eastern Cooperative Oncology Group performance status of 0 or 1
• Adequate organ and marrow function
• Availability of tumor sample prior to study entry

• Any prior immune-mediated therapy
• Peritoneal dissemination or distant metastasis
• (Adeno)squamous cell carcinoma, or gastrointestinal stromal tumor
• Any concurrent chemotherapy, investigational product, biologic or hormonal
therapy for cancer treatment
• Contraindication to any of the study drugs

GC: Gastric cancer; GEJC: Gastroesophageal junction cancer.

additional cycles (Figure 2). Neoadjuvant therapy will begin following completion of screening and randomization,
and patients should undergo resection surgery 4–8 weeks after the last dose of neoadjuvant therapy. Adjuvant
therapy will begin 4–12 weeks post-surgery (based on the patient’s recovery period). Treatment will continue until
confirmed disease progression or recurrence, unacceptable toxicity, withdrawal of consent, non-compliance with
treatment or trial procedures, another discontinuation criterion is met, or completion of 12 cycles of adjuvant
durvalumab treatment.

Randomization will be performed centrally using an interactive trial management system. Patients will be stratified
according to geographic region, clinical lymph node status and PD-L1 expression status. Patients will provide a
tumor sample at screening to determine PD-L1 status for stratification. Durvalumab or placebo assignment will be
masked to both patients and investigators.

After final analysis of this study, patients may roll over to another study for purposes of OS follow-up only.

Key eligibility criteria
Eligibility criteria are described in Table 1. Briefly, adults will be eligible if they have a histologically documented
gastric or gastroesophageal junction adenocarcinoma with resectable disease, i.e., radical-surgery eligible; stage II
or higher (>T2 N0–3 M0 or T0–4N1–3 M0) per American Joint Committee on Cancer 8th edition.
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Planned sample size
Approximately 900 patients will be randomized at approximately 180 sites globally.

Planned study period
The first patient was enrolled into the study in November 2020, and the estimated date of study completion is
February 2025.

Outcome measures/end points
The primary end point is event-free survival (EFS), defined as the time from randomization to the following,
according to Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 per blinded independent central
review assessment and/or local pathology testing: progression that precludes surgery or requires non-protocol ther-
apy; local or distant recurrence or progression of disease; or death due to any cause. EFS is considered an appropriate
registrational end point in an early disease setting [34,35] and is also used as a primary end point in the ongoing
phase III study of neoadjuvant-adjuvant pembrolizumab plus chemotherapy in GC/GEJC (NCT03221426). Key
secondary end points include OS, defined as the length of time from randomization until death due to any cause,
and the pathological complete response (pCR) rate, defined as the proportion of patients who have no residual
viable tumor in the resected specimens as determined by pathology review. Safety and tolerability will be evaluated.

Study procedures
EFS will be assessed according to RECIST version 1.1 and/or local pathology testing. Patients will undergo
baseline assessments for both the neoadjuvant treatment period and the adjuvant treatment period. On-study
adjuvant tumor assessments will occur regularly. Pathology reviews will be conducted to determine staging after
surgery, EFS and pCR.

Safety data will be collected and recorded throughout the study until the follow-up period is complete. Adverse
events will be graded using the revised National Cancer Institute Common Terminology Criteria for Adverse
Events, version 5.0. An independent data monitoring committee will be established to monitor data on an ongoing
basis to ensure the continuing safety of patients enrolled in this study and the integrity of the study, and to oversee
the planned interim efficacy analyses.

Statistics
The primary objective of the study is to assess the efficacy of durvalumab plus FLOT compared with placebo plus
FLOT in terms of EFS according to RECIST version 1.1 per blinded independent central review assessment and/or
locally by pathology testing in patients with resectable GC/GEJC. Efficacy data will be assessed in the full analysis
set, which will include all randomized patients. The primary end point, EFS and the key secondary end point
of OS, will be summarized using Kaplan–Meier curves plotted by treatment arm. EFS and OS will be analyzed
using a stratified log-rank test adjusting for the stratification factors of geographic region, clinical lymph node
status and PD-L1 expression status. The other key secondary end point, pCR, will be analyzed using a stratified
Cochran–Mantel–Haenszel test, adjusting for the same stratification factors as EFS and OS. Safety data will be
summarized descriptively from the safety analysis set, which will include all randomized patients who have received
at least one dose of the study medication.

Conclusion
Although treatment advances have improved survival for patients with resectable GC/GEJC, the 5-year OS rate
remains suboptimal and new treatment options are required. Durvalumab, an immune checkpoint inhibitor,
has demonstrated encouraging anti-tumor activity in early-phase clinical studies in patients with metastatic or
recurrent GC/GEJC. The anti-tumor activity of durvalumab in combination with FLOT cytotoxic chemotherapy
in patients with resectable GC/GEJC may improve patient outcomes. Here, we have described the methodology
of the MATTERHORN study, which will assess the efficacy and safety of perioperative (neoadjuvant-adjuvant)
durvalumab in combination with FLOT chemotherapy followed by adjuvant durvalumab monotherapy in patients
with resectable GC/GEJC. The results of this study will help define the role of neoadjuvant-adjuvant immune
checkpoint inhibitors in combination with chemotherapy for this population.
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Executive summary

• Patients with resectable gastric cancer/gastroesophageal junction cancer (GC/GEJC) have a poor prognosis, and
standard-of-care surgery plus neoadjuvant-adjuvant chemotherapy offers limited survival.

Background & rationale
• Accumulating evidence indicates that combining immunotherapy with standard-of-care chemotherapy can

improve clinical outcomes in patients with advanced and/or metastatic cancer.
• Data from two early-phase clinical studies of durvalumab in patients with metastatic or recurrent GC/GEJC

support further investigation into the use of neoadjuvant-adjuvant durvalumab plus 5-fluorouracil, leucovorin,
oxaliplatin, and docetaxel (FLOT) chemotherapy in patients with resectable GC/GEJC.

MATTERHORN study design & eligibility criteria
• MATTERHORN is a randomized, double-blind, placebo-controlled, phase III study that aims to evaluate the

efficacy and safety of neoadjuvant-adjuvant durvalumab and FLOT chemotherapy, followed by adjuvant
durvalumab monotherapy compared with placebo plus chemotherapy in patients with resectable GC/GEJC.

• An estimated 900 patients with histologically documented, resectable, stage II or higher GC/GEJC not previously
treated with anti-cancer therapy will be enrolled.

• Eligible patients will be randomly assigned 1:1 to receive neoadjuvant-adjuvant durvalumab or placebo in
combination with FLOT chemotherapy, followed by adjuvant durvalumab or placebo monotherapy.

Outcomes
• The primary end point is event-free survival; secondary end points include overall survival and the pathological

complete response rate.
• Safety and tolerability will be evaluated.
Conclusion
• The results of MATTERHORN will help define the role of neoadjuvant-adjuvant durvalumab plus FLOT

chemotherapy as a treatment option for patients with resectable GC/GEJC.
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