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IMPORTANCE New therapeutic options for patients with metastatic pancreatic ductal

adenocarcinoma (mPDAC) are needed. This study evaluated dual checkpoint combination

therapy in patients with mPDAC.

OBJECTIVE To evaluate the safety and efficacy of the anti–PD-L1 (programmed death-ligand 1)

antibody using either durvalumabmonotherapy or in combination with the anticytotoxic

T-lymphocyte antigen 4 antibody using durvalumab plus tremelimumab therapy in patients

with mPDAC.

DESIGN, SETTING, AND PARTICIPANTS Part A of this multicenter, 2-part, phase 2 randomized

clinical trial was a lead-in safety, open-label study with planned expansion to part B pending

an efficacy signal from part A. Between November 26, 2015, andMarch 23, 2017, 65 patients

with mPDACwho had previously received only 1 first-line fluorouracil–based or

gemcitabine-based treatment were enrolled at 21 sites in 6 countries. Efficacy analysis

included the intent-to-treat population; safety analysis included patients who received at

least 1 dose of study treatment and for whom any postdose data were available.

INTERVENTIONS Patients received durvalumab (1500mg every 4 weeks) plus tremelimumab

(75mg every 4 weeks) combination therapy for 4 cycles followed by durvalumab therapy

(1500mg every 4 weeks) or durvalumabmonotherapy (1500mg every 4 weeks) for up to

12 months or until the onset of progressive disease or unacceptable toxic effects.

MAIN OUTCOMES ANDMEASURES Safety and efficacy weremeasured by objective response

rate, which was used to determine study expansion to part B. The threshold for expansion

was an objective response rate of 10% for either treatment arm.

RESULTS Among 65 randomized patients, 34 (52%) weremen andmedian age was 61

(95% CI, 37-81) years. Grade 3 or higher treatment-related adverse events occurred in 7 of 32

patients (22%) receiving combination therapy and in 2 of 32 patients (6%) receiving

monotherapy; 1 patient randomized to themonotherapy arm did not receive treatment

owing to worsened disease. Fatigue, diarrhea, and pruritus were themost common adverse

events in both arms. Overall, 4 of 64 patients (6%) discontinued treatment owing to

treatment-related adverse events. Objective response rate was 3.1% (95% CI, 0.08-16.22) for

patients receiving combination therapy and 0% (95% CI, 0.00-10.58) for patients receiving

monotherapy. Low patient numbers limited observation of the associations between

treatment response and PD-L1 expression or microsatellite instability status.

CONCLUSION AND RELEVANCE Treatment was well tolerated, and the efficacy of durvalumab

plus tremelimumab therapy and durvalumabmonotherapy reflected a population of patients

with mPDACwho had poor prognoses and rapidly progressing disease. Patients were not

enrolled in part B because the threshold for efficacy was not met in part A.
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I
n the United States, pancreatic cancer is predicted to be-

come the second leading causeof cancer-relateddeathsby

2030.1 Pancreatic ductal adenocarcinoma (PDAC) ac-

counts formore than90%of pancreatic tumors,with a 5-year

overall survival (OS) rate of 8%.2,3 Low survival rates are as-

sociated with rapid tumor progression and late presentation

owing to the absence of early symptoms.3 Patients with ad-

vanced or metastatic PDAC (mPDAC) have few established

therapeutic options beyond initial gemcitabine-basedor fluo-

rouracil-based chemotherapy.4

The therapeutic potential of immune checkpoint therapy

hasbeenof increasing interest.5-8Durvalumab isahumananti–

programmed death–ligand 1 (anti–PD-L1), IgG class 1 mono-

clonal antibody (mAb)approved for second-lineurothelial car-

cinoma and unresectable stage III non–small cell lung cancer

that has not progressed following concurrent platinum-

based chemotherapy and radiotherapy.9 Increased PD-L1 ex-

pression in PDAC correlates with less favorable prognosis.6-8

Blockade of PD-L1 and its receptors by durvalumab may re-

lieve PD-L1–dependent immunosuppressive effects, poten-

tially enhancing the cytotoxic activity of antitumorT cells.10,11

Preliminary data from a multi-arm, phase 1 expansion study

ofdurvalumabmonotherapyhadacceptablesafetyandshowed

partial responses in2of 29patientswithPDACwhohadevalu-

able data.12

Tremelimumab, another immune checkpoint therapy, is

a human anticytotoxic T-lymphocyte–associated antigen 4

(CTLA-4), IgG class 2 mAb.13 Blockade of CTLA-4–associated

negative regulation of T-cell activation has been shown to in-

crease immune activation and antitumor activity.13,14 Mono-

therapywithanother anti–CTLA-4mAbresulted indelayed re-

sponse after initial progressive disease in 1 patientwith PDAC

and had acceptable tolerability.15

Immune checkpoint blockade in PDAC as a single-agent

therapy was not currently indicated beyond the subgroup of

patients with microsatellite instability or mismatch repair

deficiency16; however, a precedent existed for evaluating a

combination of 2 immune checkpoint antagonists in this set-

ting. The mechanisms of action of anti–PD-L1 and anti–

CTLA-4mAbs are nonredundant; thus, the combinationmay

have additive or synergistic activity.14 In fact, the combina-

tionofanti–programmedcelldeath1 (anti–PD-1)/anti–PD-L1and

anti–CTLA-4 mAb, including durvalumab with tremelim-

umab,has shownenhancedactivity incertain tumor types.17-21

Moreover, a clinical trial of patientswith PDACdemonstrated

that anti–CTLA-4 blockade as part of a combination approach

had a positive antitumor effect22; therefore, a rationale ex-

isted for evaluating the potential of dual immune checkpoint

combination therapy inpatientswith PDACwhile also assess-

ing single-agent immune checkpoint blockade.

This phase2 randomized clinical trial evaluated the safety

and efficacy of durvalumab with or without tremelimumab

in patientswith previously treatedmPDAC. The study design

consisted of 2 parts, with a planned interim analysis of part A

after enrollment of 30 patients in either treatment arm (dur-

valumab plus tremelimumab therapy or durvalumab mono-

therapy). Part B of the studywas not conducted based on the

findings of part A, which are reported herein.

Methods

Study Design

PartAof the studywas amulticenter, randomized, open-label,

signal-seeking evaluation of durvalumab plus tremelimumab

therapy (combination therapy) anddurvalumabmonotherapy

(monotherapy) (eMethods in Supplement 1). Patients were

randomizedona 1:1 ratio to receiveeitherdurvalumab therapy

(1500mgevery4weeks)plus tremelimumabtherapy(75mgev-

ery4weeks) for4cycles followedbydurvalumabtherapy (1500

mg every 4weeks) or durvalumabmonotherapy (1500mg ev-

ery4weeks) forup to 12monthsoruntil confirmedprogressive

disease or unacceptable toxic effects. Part B of the study was

plannedaseitheranonrandomizedor randomizedclinical trial,

whichwouldbedeterminedbasedonefficacysignals frompart

A. Review and approval of the study and diagnostic testing by

aninstitutional reviewboardorethicscommitteewereobtained

foreachsite.The full trialprotocol isprovided inSupplement2.

Written informed consent fromparticipants and additional lo-

cally requiredauthorizationswereobtainedbeforeperforming

any protocol-related procedures.

Patients

Patients 18yearsorolderwereeligible toparticipate if theyhad

histologically or cytologically confirmed mPDAC and tumor

progression andhadpreviously receivedonly 1 first-line fluo-

rouracil-based or gemcitabine-based chemotherapy regimen

for recurrent PDAC or mPDAC (eMethods in Supplement 1).

Assessments

Theprimary endpointwas investigator-assessedobjective re-

sponse rate (ORR) based on the Response Evaluation Criteria

in Solid Tumors, version 1.1.23 Secondary end points in-

cluded duration of response, disease control rate (DCR) at 3

months (defined after the protocol amendment as complete

responseor partial response in the first 3months or stable dis-

Key Points

Question Does combination immuno-oncology therapy

(anti–programmed death–ligand 1 and anticytotoxic

T-lymphocyte–associated antigen 4) provide clinical benefit for

patients with metastatic pancreatic ductal adenocarcinoma?

Findings In part A of this phase 2 randomized clinical trial of 65

patients, durvalumab plus tremelimumab therapy was tolerated

in patients with metastatic pancreatic ductal adenocarcinoma and

had an objective response rate of 3.1%, and no patients responded

to durvalumabmonotherapy. The threshold for continuation to

part B of the study was an objective response rate of 10% for

either arm (durvalumab plus tremelimumab therapy or

durvalumabmonotherapy), so part B was not conducted based

on the findings of part A.

Meaning The efficacy of immunotherapy in part A of this trial was

reflective of a population of patients with metastatic pancreatic

ductal adenocarcinomawho had poor prognoses and rapidly

progressing disease.
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ease for at least 13weeks following the start of treatment), pro-

gression-free survival (PFS), and OS.

Tumor samples, either acquired from recent biopsies per-

formedduring screening (preferred) or fromexisting samples

taken less than 3 years before screening, were required for

PD-L1 andotherbiomarker assessments.Testing forPD-L1was

performed by immunohistochemistry using formalin-fixed,

paraffin-embedded tumor tissue and the VENTANA PD-L1

(SP263)Assay (RocheDiagnostics). ThebaselinePD-L1 expres-

sion level was summarized for the safety analysis population

(eMethods in Supplement 1). A cutoff of 25% or more tumor

cells with membrane staining for PD-L1 was chosen to desig-

nate PD-L1–high expression.

Adverseevents, includingtreatment-relatedadverseevents

(trAEs), were graded according to the National Cancer Insti-

tute Common Terminology Criteria for Adverse Events, ver-

sion 4.03.24Adverse events of special interest included events

with a potential inflammatory or immune-mediated mecha-

nismthatmayhave required frequentmonitoringand/or inter-

vention with immunosuppressant drugs or hormone therapy.

Statistical Methods

Continuation to part B of the studywas determined based on

efficacy signals from part A. The prespecified expansion cri-

teria were: (1) part B would be initiated as a nonrandomized

clinical trial, and an additional 70 patients per arm enrolled,

if anORRofmore than25%(≥8 responses)was recorded inpart

A; (2) part Bwould be initiated as a randomized clinical trial if

anORRofmore than 15% (≥5 responses) in at least 1 study arm

was recorded in part A; and (3) recruitment for part B would

be halted if the predictive probability of either arm achieving

minimumcriteria for initiatingpartBwas less than10%forboth

ORRandDCRat 12weeks.Theprimaryendpoint (ORR) forpart

Awas estimatedwith95%exactClopper-PearsonCIs.Kaplan-

Meier estimates were used for analyses of PFS and OS.

Theefficacyanalysis represented the intent-to-treatpopu-

lation and includedall randomizedpatients by assigned treat-

ment regardless of treatment actually received. Patients who

received at least 1 dose of study treatment and for whom any

postdose data were available comprised the safety analysis

population according to treatment actually received.

Results

Patient Disposition and Baseline Characteristics in Part A

Thefirstpatient received treatmentonNovember26,2015, and

the lastpatient received final treatmentonMarch23,2017.Data

cutoffwasMay26,2017.Sixty-fivepatientsat21 sites in6coun-

tries (Canada,Germany, theNetherlands, SouthKorea, Spain,

and theUnited States)were randomized to treatment. Thirty-

twopatientswere randomized to thecombination therapyarm

and 33 were randomized to the monotherapy arm; 1 patient

randomized to the monotherapy arm experienced worsened

disease and was withdrawn from the study before receiving

treatment (Figure 1).Median follow-upwas3.2months (range,

0.4-18.1 months). Among the 65 patients, 34 (52%) weremen

and 31 (48%) were women, and they had a median age of 61

years (95%CI, 37-81 years). Patient characteristics and demo-

graphics were generally distributed evenly for each arm and

representative of patients with treatment-refractory mPDAC

(eTable in Supplement 1).

Safety

Approximatelyone-thirdofpatients receiving treatmenthadat

least 1 trAE (11 of 32 patients [34%] in the combination therapy

Figure 1. CONSORTDiagram

95 Patients assessed for eligibility

30 Excluded

28 Did not meet eligibility criteria

1 Refused to participate

1 Died

32 Excluded

28 Died

2 Discontinued study treatment owing
to closure of part A

2 Chose to discontinue study
treatment

33 Excluded

31 Died

1 Discontinued study treatment owing
to closure of part A

1 Chose to discontinue study treatment

32 Randomized to durvalumab + tremelimumab therapy

32 Received study treatment

32 Included in efficacy analysis

32 Included in safety analysis

33 Included in efficacy analysis

32 Included in safety analysis

33 Randomized to durvalumab monotherapy

32 Received study treatment

1 Did not receive study treatment owing to
worsening disease

65 Randomized

DurvalumabWith orWithout Tremelimumab for Patients With Metastatic Pancreatic Adenocarcinoma Original Investigation Research

jamaoncology.com (Reprinted) JAMAOncology October 2019 Volume 5, Number 10 1433

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2019.1588&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2019.1588
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoncol.2019.1588&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2019.1588
http://www.jamaoncology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2019.1588


armand10of32 [31%] in themonotherapyarm);7of32patients

(22%) in the combination therapy arm and 2 of 32 (6%) in the

monotherapy arm had trAEs of grade 3 or higher (eResults in

Supplement 1).CommontrAEs (ie,occurring in≥5%ofpatients)

in thecombinationtherapyarmandthemonotherapyarmwere

fatigue (4of32patients [13%]and3of32 [9%], respectively);di-

arrhea (4 of 32 [13%] and 2 of 32 [6%], respectively); pruritus

(1 of 32 [3%] and 2 of 32 [6%], respectively); and hypothyroid-

ism (3 of 32 [9%] in the combination therapy arm only). Grade

3 or higher fatigue (2 of 32 patients [6%]) and diarrhea (3 of 32

[9%]) occurred in the combination therapy arm only (Table).

Overall, 4 of 64 patients (6%) discontinued treatment because

of trAEs. Therewere no treatment-related deaths.

Efficacy

TheORRwas3.1%(95%CI,0.08-16.22) forpatients treatedwith

combination therapy and 0% (95% CI, 0.00-10.58) for pa-

tients treated with monotherapy (eResults in Supplement 1).

TheDCR at 3monthswas 9.4% for patients treatedwith com-

bination therapy and 6.1% for patients treated with mono-

therapy; the percentage of change in target lesion size is sum-

marized in Figure 2.

Median PFS was 1.5 months in both arms (95% CI, 1.2-1.5

months in the combination therapy arm and 1.3-1.5months in

themonotherapyarm)(Figure3).The6-monthPFSratewas9.4%

(95%CI,2.4-22.3) inthecombinationtherapyarmand3.6%(95%

CI, 0.3%-15.4%) in the monotherapy arm. Median OS was 3.1

months (95% CI, 2.2-6.1 months) in the combination therapy

armvs3.6months (95%CI,2.7-6.1months) in themonotherapy

arm.The6-monthOSratewas36.2%(95%CI, 20.0%-52.7%) in

thecombination therapyarmand34.9%(95%CI, 19.2%-51.1%)

in the monotherapy arm, and the 12-month OS rate was 8.8%

(95%CI,1.8%-22.8%)and6.3%(95%CI,1.1%-18.4%),respectively.

Threepatientsexperiencedlong-termsurvival (ie,patientswere

alive at data cutoffs duringweeks 61-65).

PD-L1 Expression

A cutoff of 25% or more tumor cells was chosen to evaluate

PD-L1 expression inPDAC tumor samples, although this cutoff

criterionhasnotbeenvalidated inPDAC.Thenumberof respon-

dentswas insufficienttoestablishanyassociationbetweenclini-

cal outcomesandPD-L1expression.Of65samplesavailable for

testing, 8 (12%) were from patients with PD-L1–high (≥25%

tumor cells) expression and 48 (74%) were from patients with

PD-L1–low(<25%tumorcells)expression.Thesinglepatientwith

aconfirmedpartialresponsehadPD-L1–low/negativeexpression,

withnoPD-L1–expressing tumorcells.Of 12patientswithstable

disease,9hadtumorsevaluableforPD-L1expression,andallhad

PD-L1–low/negative expression, including 6 patients with no

tumorcells,2patientswith1%ormoretumorcells, and1patient

with 10%ormore tumor cells.

Discussion

To our knowledge, this study is the first phase 2 randomized

clinical trial to evaluate dual immune checkpoint combina-

tion therapy inpatientswithmPDAC. It is important tounder-

Table. Common Treatment-Related Adverse Eventsa

Adverse Event

No. (%)

Durvalumab + Tremelimumab Therapy
(n = 32)

Durvalumab Monotherapy
(n = 32)

Total
(N = 64)

Any Grade Grade ≥3 Any Grade Grade ≥3 Any Grade Grade ≥3

Any causally related event 11 (34) 7 (22) 10 (31) 2 (6.3) 21 (33) 9 (14)

Hypothyroidism 3 (9) 0 0 0 3 (5) 0

Diarrhea 4 (13) 3 (9) 2 (6) 0 6 (9) 3 (5)

Pruritus 1 (3) 0 2 (6) 0 3 (5) 0

Fatigue 4 (13) 2 (6) 3 (9) 0 7 (11) 2 (3)

a The table includes adverse events that occurred in 5% ormore of patients and

were causally related to treatment, as assessed by the investigator at each

study site. Patients with multiple, causally related adverse events were

counted once for each system organ class and/or preferred term.

Figure 2. Percentage of Change in Target Lesion Size
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Percentage of change was assessed

by the investigator at each study site.

Dotted reference lines at −30% and

20% denote thresholds for partial

response (PR) and progressive

disease (PD), respectively. The

censored case was of a patient

treated with durvalumab plus

tremelimumab therapy who

maintained stable disease until week

43 (PD on day 302). This patient was

re-treated with tremelimumab

therapy after PD and survived

without appearance of new lesions

until data cutoff (day 467).
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take studies such as this, even though previous research has

reportedonlymodest antitumor activitywith immune check-

point blockade.12,15Althoughcombination therapyandmono-

therapyhadmodestefficacy (a3-monthDCRof9.4%and6.1%,

respectively), this result must be interpreted in light of the

study’s short follow-up timeand theongoing, unmetneed for

efficacious therapies for patients with mPDAC. The duration

of the confirmed partial response in the combination therapy

arm was 55 weeks (until data cutoff) and, overall, 15% of pa-

tients in this arm had confirmed stable disease lasting more

than 6 weeks. The study also provided important toxic ef-

fects data related to dual immune checkpoint blockade in the

mPDAC setting. Patients in both arms showed acceptable tol-

erability, and all adverse events were manageable. The ob-

served safety profiles of combination therapy and mono-

therapy were consistent with profiles in early-phase trials

of non–small cell lung cancer.17,25 The safety profile of dur-

valumab monotherapy was consistent with the class of anti–

PD-1/PD-L1mAbs.26,27BecausepartA results didnotmeet the

prespecified endpoint criteria (10%ORR ineither arm) topro-

ceed to the part B evaluation, the study was closed.

The tumormicroenvironment in PDAC is an immunosup-

pressive, hypoxic, and fibrotic setting, whichmay contribute

to the failure of conventional and targeted therapies owing to

the unusual combination of physical barriers and strong in-

hibitory immune signaling.28,29Early signalsmay indicate ac-

tivity, but blockade of immune checkpoints with single-

agent therapyhasnot shownsignificantanddurable responses

inpatientswithmPDAC.12,15,30,31Theabsenceof significant ac-

tivity of durvalumab with or without tremelimumab in pa-

tients withmPDAC indicates that combiningmodes of action

in this small study did not sufficiently overcome the immune

inhibitory environment known tobe akey contributor topoor

response in patients with mPDAC.

Accumulating evidence suggests that stromal responses

in PDAC contribute to tumor progression through a range of

mechanisms involving activatedpancreatic stellate cells,my-

eloid-derived suppressor cells, and regulatoryT cells.32,33Pre-

clinical data show that dysregulated signaling by pancreatic

stellatecells activatedwithin the tumormicroenvironmentcan

reducemigration of CD8-positive T cells, preventing their ac-

cess to tumor cells.32 In addition, the tumor microenviron-

ment is associated with overexpression of nitric oxide syn-

thase, which can cause active T-cell suppression despite the

presence of tumor-specific antigens.34 Myeloid-derived sup-

pressor cells further contribute to immunesuppressionand tu-

mor progression following their accumulation in bone mar-

row and subsequent recruitment to the tumor site; they can

produce high amounts of nitric oxide in the tumor microen-

vironment when activated, further inhibiting antitumor

responses.35 Collectively, these data suggest that immune

checkpoint blockade must be part of a comprehensive strat-

egy aimedat reprogramming local immunity toward an effec-

tive antitumor response. Preclinical studies continue to

support PD-L1/CTLA-4 blockade in conjunction with immu-

nomodulation at the level of antigen-presenting cells to pro-

duce tumor regression, even in established tumors.36,37 One

of those studies showed that treatment with a granulocyte-

macrophage colony-stimulating factor–secreting PDAC

vaccine upregulated PD-L1 membrane expression and, in

combination with PD-1 blockade, led to improved survival in

tumor-bearing mice.36 Other novel strategies are also aimed

at potentiating immune checkpoint blockade in PDAC.38-41

With theexceptionofdata regarding increasedCTLA-4ex-

pression on CD8-positive T cells, which is associated with

shorterOS in treatment-naive patients,42data to derive an as-

sociationbetweentheexpressionof immunecheckpointmark-

ers and survival in patients with mPDAC are lacking to date.

Meaningfulevaluationof responseandPD-L1expression in this

study was constrained by the low DCR and ORR, which also

limited additional biomarker analyses (eg, microsatellite in-

stabilitystatus, tumormutationburden,andbreastcancergene

mutations); thus, no conclusions about biomarkers, includ-

ing tumormutationburdenormicrosatellite instability, could

be drawn. Nevertheless, microsatellite instability status, tu-

mormutation burden, and other biomarkersmay prove to be

important for patients with PDAC. Programmed cell death 1

blockadehasshownefficacy inpreviously treatedpatientswho

had unresectable ormetastatic solid tumorswithmicrosatel-

Figure 3. Progression-Free Survival (PFS) andOverall Survival (OS)

in PatientsWithMetastatic Pancreatic Ductal Adenocarcinoma

TreatedWith Durvalumab Plus Tremelimumab (D + T) Therapy

vs DurvalumabMonotherapy (D)
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lite instability–high status ormismatch repair deficiency.16,43

In patients with non–small cell lung cancer and high tumor

mutation burden, PFS was longer with dual anti–PD-1/anti–

CTLA-4 blockade than with chemotherapy as first-line

treatment.44

Limitations

This study’s limitations included the lack of a control arm,

which prevented direct comparison of either treatment with

another therapeutic option, such as combination chemo-

therapy.However, patientswithmPDAC that is progressing af-

ter chemotherapyhave fewtherapeutic optionsother thanen-

rollment in a clinical trialwithno standard of care beyond the

second-line setting. Another study limitation was the small

number of patients who responded to treatment, which pre-

cludedmeaningful appraisal of PD-L1 expressionor other bio-

markers in relation to clinical benefit. The general difficulty

in achieving objective responses in the second-line setting

points to an inherent challenge for phase 2 studies of patients

with mPDAC. In recent years, several targeted therapies and

cancer vaccines have been evaluated in PDAC studies, and al-

most all have failed todemonstrate efficacy in late-stage clini-

cal trials.45

Conclusions

The observed efficacy of durvalumab plus tremelimumab

therapy and durvalumab monotherapy was reflective of a

population of patients withmPDACwho had poor prognoses

and rapidly progressingdisease; however, treatmentwaswell

tolerated. Future studies are needed to evaluate how to best

combine immune checkpoint blockadewith other agents, in-

cluding cytotoxic and targeted therapies, with the intention

of overcoming the unique immunosuppressive, hypoxic, and

fibrotic tumormicroenvironmentofPDAC.Suchstudiesshould

evaluatebiomarker expression to identifypatientsmost likely

to benefit from immune checkpoint blockade.
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Invited Commentary

Dual Checkpoint Inhibition in Pancreatic Cancer

Revealing the Limitations of Synergy and the Potential

of Novel Combinations
Arsen Osipov, MD; Neeha Zaidi, MD; Dan A. Laheru, MD

Immunotherapy has profoundly altered the treatment land-

scape in oncology. Immune checkpoint inhibition (ICI) using

anti–programmed cell death protein (PD-1) and/or anti–

programmed death-ligand 1 (PD-L1) and anti–cytotoxic

T-lymphocyte-associatedpro-

tein 4 (CLTA-4) has led to

significant achievements in

numerous malignant diseases. Yet, the success of checkpoint

inhibition has not translated to every tumor type. With the

notable exception of the 1% to 2% of patients with mismatch

repair-deficient metastatic pancreatic cancer where anti–PD-1

therapy alone can lead to significant and durable responses,1

pancreaticductaladenocarcinoma(PDAC)has remainedrefrac-

tory to single-agent immunotherapy.

The immuneresistanceofPDACsarises inpart fromamod-

est burden of somaticmutations that develop during tumori-

genesis (approximately 50-70 expressed neoantigens).2 As a

result, immunotherapy synergy has been an active area of

research, with the most rational combinations involving

blockade of CTLA-4 and PD-1/PD-L1 pathways. Cytotoxic

T-lymphocyte-associated protein 4 regulates T cells early on

in the lymphnodesandactsprimarilyonnaïveTcells,whereas

PD-1 acts on antigen-experienced T cells at the tumor site.3

Preclinical and clinical studies have revealed that the dis-

tinct nonredundantmechanistic pathwaysof combination ICI

therapy leads to increased infiltratingTcells, reductionof regu-

latory T and immunosuppressivemyeloid cells, aswell as im-

proved clinical outcomes. These data provide the basis to test

whether additional ICImay lead to synergy andovercome the

limitationsof single-agent ICI in tumor types suchasPDACthat

are considered to be immunologically cold.

In this planned 2-part, phase 2 (part A) multicenter ran-

domized clinical study, O’Reilly et al4 seek to evaluate the

safety and efficacy of an anti–PD-L1 antibody, durvalumab

(1500 mg every 4 weeks) randomized 1:1 vs durvalumab plus

anti–CTLA-4 antibody, tremelimumab (75 mg every 4 weeks

followed by durvaumab 1500 mg every 4 weeks thereafter),

in patients with metastatic PDAC previously treated with

first-line chemotherapy.4 Part B was planned as either a

nonrandomized or randomized clinical study based on

efficacy signals from Part A. This study represents an impor-

tant opportunity to evaluate the clinical implications, syn-

ergy, and potential benefit of dual ICI therapy in patients

with PDAC.

The authors show that this combination is safely toler-

ated. Three patients (9%) in the durvalumab plus tremelim-

umab armand 1 patient (3%) in themonotherapy armdiscon-

tinued treatment owing to study-defined treatment-related

adverse events. Therewere no treatment-related deaths. The

authors report that the objective response rate (ORR) for the

durvalumabplus trememilumabarmwas3.1%,whereas there

was a 0% response rate in the patients who received dur-

valumab monotherapy. Overall, this study did not meet the

cutoff for ORR to proceed to part B of the study.

Immunology-focused studies inmetastatic PDAC remain

very challenging inmany respects given that, even in the best

of circumstances itmay takemonths for an effective immune

response to develop.5 It is likely that the current immuno-

therapies take too long to induceaneffective response inmeta-

static patients with PDACwho progress quickly, measured in

weeks rather than months.

This study clearly and soberly demonstrates that despite

the observed clinical benefits of dual ICI therapy appreciated

in other tumor types, PDAC remains refractory to stand-

alone dual ICI therapy. The priming of antitumor T-cell re-

sponses in thedraining lymphnodes by anti-CTLA-4 therapy,

tremelimumab, appears to be insufficient in primingT cells in

PDAC for the addition of PD-L1 therapy. The authors note that

stromal factors in the setting of an immunosuppressive mi-

lieu (regulatory T cells [Tregs], myeloid-derived suppressor

cells [MDSC], tumor-associatedmacrophages [TAM], andcan-

cer-associated fibroblasts) in the tumor microenvironment
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