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Abstract

Head and neck squamous cell carcinoma (HNSCC) has a large global burden of disease and poor 

survival outcomes. Recent targeted therapies and immunotherapies have been explored in HNSCC, 

but there has been limited translation to clinical practice outside of recurrent or metastatic cases. 

Window of opportunity settings, where novel agents are administered between cancer diagnosis 

and planned definitive therapy, have begun to be employed in HNSCC. Tumor tissue biopsies are 

obtained at diagnosis and after the investigation treatment, along with other biospecimens and 

radiographic exams. Thus, this study design can characterize the safety profiles, 

pharmacodynamics, and initial tumor responses to novel therapies in a treatment-naïve subject. 

Early window studies have also identified potential biomarkers to predict sensitivity or resistance 

to treatments. However, these early investigations have revealed multiple challenges associated 

with this trial design. In this review, we discuss recent window of opportunity trials in HNSCC and 

how they inform design considerations for future studies.
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INTRODUCTION

Head and neck squamous cell carcinoma (HNSCC) imparts significant morbidity and 

mortality as the sixth most common cancer in the world[1]. In the United States alone, over 

10,000 deaths and 51,000 new cases were estimated to occur in 2018[1]. Nonspecific 

symptoms often lead to advanced stages at clinical presentation and thus poor survival 

outcomes, with an average 5-year survival in the United States of 65%[2]. Surgical 

extirpation is a widely employed curative approach for advanced HNSCC, but there is often 

a time lapse of several weeks for preoperative workup and planning. Window of opportunity 

or “window trials” [Figure 1] leverage this time, where normally no treatment is rendered, in 

order to trial novel agents without delaying standard of care therapy[3] in the context of a 

tumor microenvironment and human pathophysiology that cannot be replicated in preclinical 

models. Tissue is widely available for study, given the necessity of a biopsy for initial 

pathologic confirmation of the diagnosis and the subsequent curative therapy. Recent 

genomic studies have highlighted a number of potential molecular alterations in HNSCC, 

which can provide valuable targets which can be studied through window trials. 

Additionally, immunotherapies that have shown promise in recurrent or metastatic cases can 

be studied in treatment-naïve subjects through this approach. Of note, neoadjuvant trials 

typically do not qualify as window trials, as neoadjuvant therapies are given preoperatively 

typically with the goal of a measurable pathologic or clinical response. Some recent 

neoadjuvant trials in HNSCC, however, have followed window trial methodology, in that a 

tumor response to therapy did not preclude or delay surgery. These trials have shed light on 

the safety, possible efficacy, and potential patient selection biomarkers for the therapies 

employed. Thus, in this article, we review select neoadjuvant and window trials in HNSCC 

and discuss potential future directions.

RECENT WINDOW TRIALS OF TARGETED THERAPIES

Genomic methodologies have characterized numerous molecular alterations in HNSCC, 

many critical in tumor cell survival and proliferation pathways, that could form the basis for 

targeted therapies[4–6]. However, translation of these findings into clinical practice has been 

slow.

ANTI-EPIDERMAL GROWTH FACTOR RECEPTOR BASED WINDOW TRIALS

Currently, the only molecularly targeted drug approved for HNSCC is cetuximab, a 

monoclonal antibody that targets the EGFR, an antiapoptotic transmembrane protein which 

is amplified or overexpressed in the vast majority of HNSCC and is correlated with reduced 

survival[7]. In a phase III trial, cetuximab has been shown to improve overall survival in 

HNSCC when combined with radiotherapy, although only a fraction of patients receive 
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benefit[8]. Thus, identifying biomarkers that predict response to cetuximab is an ongoing 

area of study that potentially can be explored in a window of opportunity setting.

Schmitz et al.[9] administered cetuximab to 33 subjects planned for curative surgery and 

compared radiologic tumor response via 18-fluorodeoxyglucose positron emission 

tomography (18FDG-PET) and tumor cellularity to 5 control subjects who did not receive 

any drug preoperatively [Table 1]. No treatment-limiting adverse events were noted, and 

there was a high rate of tumor response by 18FDG-PET (90% in cetuximab group vs. 0% in 

the control group). Tumor cellularity was correlated with 18FDG-PET standardized uptake 

values. As expected, cetuximab administration decreased pEGFR and phosphorylated 

extracellular signal regulated kinase expression, but neither of the biomarkers correlated 

with 18FDG-PET avidity. Cetuximab was also studied in a window of opportunity setting by 

Ferris et al.[10], who noted an objective response in tumor size by computed tomography 

(CT) in a third of evaluable patients. Larger numbers of circulating EGFR-specific T 

cells[10] as well as HLA class I upregulation[11] were correlated with response to cetuximab.

Erlotinib is another EGFR inhibitor that has been approved in other cancers such as non-

small cell lung cancer and pancreatic cancer. An uncontrolled neoadjuvant trial conducted 

by Thomas et al administered erlotinib in 35 subjects with advanced nonmetastatic HNSCC 

who were awaiting surgery[12]. Four subjects withdrew consent, and three subjects stopped 

treatment entirely due to grade 2–3 toxicities. Notably, length of treatment varied between 

enrolled subjects, with three subjects restarting treatment at a lower dose after grade 2–3 

toxicities from the starting dose of erlotinib. Of 31 evaluable patients, decreased tumor size 

was seen in 9 subjects. Of multiple biomarkers studied, only the pre-erlotinib immune 

response score for p21waf, or cyclin-dependent kinase inhibitor 1, was significantly 

correlated with response to treatment.

Cyclooxygenase-2 (COX2) pathways are also upregulated in HNSCC, and concurrent 

targeting of EGFR and COX pathways has shown synergistic effects in preclinical 

models[13]. Thus, in a randomized double-blind window trial by Gross et al.[13], 47 subjects 

received either erlotinib, erlotinib plus sulindac (a non-selective COX inhibitor), or placebo. 

One subject discontinued treatment for grade 2 anxiety, and another had their erlotinib 

dosage decreased for grade 2 mucositis. The primary endpoint of the Ki67 proliferation 

index, a cellular marker of proliferation, was only evaluable in 27 subjects. There was an 

ordered significant reduction of Ki67 between the erlotinib-sulindac combination vs. 

erlotinib alone, with no change in Ki67 attributable to the placebo group. No biomarkers 

tested appeared to mediate the decrease in Ki67, although higher pSrc expression was 

correlated with smaller decreases in Ki67. No clinical outcomes were evaluated.

Building from these results, Bauman et al.[14] randomized subjects to a placebo arm or 

erlotinib with or without dasatinib, a small molecule inhibitor of Src family kinases. No 

significant treatment-altering toxicities were seen in any arm of the study. Erlotinib with or 

without dasatinib was correlated with a significant reduction in tumor size by response 

evaluation criteria in solid tumors (RECIST) measurement techniques using baseline and 

preoperative CT scans. Dasatinib did not appear to provide synergistic effects. No significant 

changes in expression levels of potential biomarker proteins was observed. Pretreatment 
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mitogen-activated protein kinases (MAPK) and signal transducer and activator of 

transcription 3 expression were correlated with erlotinib sensitivity and dasatinib resistance 

respectively. Interestingly, the Ki67 proliferation index did not correlate with change in 

tumor size.

In another recent multicenter window study, Machiels et al.[15] randomized 30 subjects to 

afatinib (an irreversible second generation inhibitor of the EGFR-family of receptor tyrosine 

kinases) or no drug prior to surgery. There were several afatinib-related adverse events, 

leading to discontinuation of the drug in one patient and a delay of surgery by 24 days in one 

subject, as well as delayed surgery with continuation of afatinib in two additional subjects. 

Radiologic response was seen in 16 of 23 evaluable subjects in the afatinib arm by 18FDG-

PET and in 5 of 23 subjects by RECIST criteria. Tumor protein p53 (TP53) wild type allele 

and a hypoxia expression screen were associated with 18FDG-PET results but not responses 

by RECIST criteria.

OTHER TARGETED WINDOW TRIALS

Uppaluri et al[16] hypothesized that MAPK/extracellular-signal-regulated kinase (ERK) 

pathway could be targeted in oral cavity HNSCC. They performed a window trial[16] of 

trametinib, an inhibitor of MAPK/ ERK kinase, that resulted in decreased tumor size by 

FDG avidity by PET/CT and tumor downstaging in approximately half of the 17 evaluable 

subjects. There were, however, 3 subjects who discontinued the study, including one who 

suffered a grade 4 duodenal perforation. While there was biochemical evidence of a 

suppressed MAPK/ERK pathway in a third of evaluable patients, no clear correlation 

between biochemical results and responsiveness to trametinib was drawn.

Recently, Day et al.[17] undertook a single-armed window trial of rapamycin, an inhibitor of 

the mammalian target of rapamycin pathway that is dysregulated in the majority of HNSCC. 

Their inclusion criteria differed from the previously discussed window trials in that subjects 

were either planned for curative surgery (n = 15) or chemoradiation (n = 1). There was one 

grade 3 hypokalemia reported but no resultant delays in surgery. Decreased tumor size was 

seen in 14 of 16 subjects clinically and 4 of 16 patients by RECIST criteria. Ki67 was 

significantly decreased in all patients.

Ongoing targeted therapy window trials in HNSCC without published results include use of 

olaparib, a poly-ADP ribose polymerase inhibitor, and AZD6738, a serine/threonine-specific 

protein kinase inhibitor (NCT03022409).

RECENT WINDOW TRIALS OF IMMUNOTHERAPIES

Studies have shown impairment of the innate and adaptive immune systems in HNSCC 

patients[18]. Immunotherapies are designed to sensitize the body’s immune system to the 

tumor and to counteract various strategies that tumors use to evade immunologic detection. 

With the recent FDA approval of nivolumab[19] and pembrolizumab[20] for patients with 

recurrent/metastatic HNSCC, there has been expansion of phase II window of opportunity 

trials utilizing immunomodulating drugs [Table 2]. In 2005, Timar et al.[21] administered an 

interleukin-2 (IL-2) treatment to subjects with oral cavity cancer prior to surgery. Treatment 
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consisted of peritumoral and perilymphatic injections 5 times per week over 3 weeks, along 

with a preceding intravenous cyclophosphamide administration and oral indomethacin and 

zinc sulfate medications. Matched historical pathologic specimens were used as controls. No 

treatment related adverse events were reported. Partial or complete response as judged by 

histopathologic examination or tumor dimensions on magnetic resonance imaging (MRI) 

were observed in 8 of 19 subjects treated with IL-2. Additionally, increased CD4+:CD8+ 

ratios were observed in treated subjects, although a statistically significant ratio increase 

between responders and non-responders was observed only in the tumor stroma. In a later 

study, Wolf et al.[22] utilized subcutaneous injections of IRX-2, a biologic composed of a 

mixture of purified cytokines, along with cyclophosphamide, indomethacin, and zinc in a 

cohort of 27 patients with HNSCC. There were no significant adverse events related to 

treatment noted. Of 23 evaluable subjects, 4 had an objective decrease in tumor size, 

although this did not constitute a true partial response by RECIST criteria. Increased 

lymphocytic infiltration into tumors was associated with increased response and overall 

survival[22,23].

More recently, Uppaluri et al.[24] presented preliminary results from an ongoing single-

armed trial of advanced HPV negative HNSCC subjects who received neoadjuvant 

pembrolizumab (an anti-PD-1 antibody) that was continued post-operatively. No serious 

drug-related adverse events were reported. Significantly decreased high-risk pathologic 

features, pathologic treatment response, and clinical-to-pathologic downstaging was 

observed among the 21 subjects. Baseline high tumor expression of the programmed cell 

death protein ligand (PD-L1) was correlated with pathologic treatment effect. Ferris et al.[25] 

presented interim results of a window trial of nivolumab (another anti-PD-1 antibody) for 

HNSCC. In half of the 23 evaluable subjects, tumor dimensions were reduced after 

treatment. As part of another ongoing neoadjuvant trial, Colevas et al.[26] are administering 

anti-PD-1 antibody prior to planned curative surgery or radiation in HNSCC. They presented 

results from a single subject where their novel nuclear medicine imaging test correlated with 

tissue markers of immunologic activity.

A novel antibody MEDI6469, an OX40 (CD134) agonist, was also studied in a window of 

opportunity setting by Bell et al.[27]. No significant adverse events were reported, and 

immunologic response was detected in 4 of 17 subjects. There was a significant difference 

between responders and non-responders in genes associated with major histocompatibility 

complex (MHC I)-mediated antigen processing.

Shayan et al.[28] combined motolimod, a small molecule agonist of the toll-like receptor 8, 

along with cetuximab in 14 patients planned for curative surgery. One subject withdrew from 

the study due to an unspecified cetuximab toxicity. Study results showed that the expected 

increase in suppressive co-signaling molecule expression induced by cetuximab 

monotherapy was counteracted by the addition of motolimod, resulting in increased 

circulating EGFR-specific T cells and greater tumor infiltration of leukocytes.
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OTHER WINDOW TRIALS

While not a classic targeted therapy or immunotherapy, metformin, an anti-hyperglycemic, 

has been shown to be associated with improved outcomes in HNSCC[29]. It is postulated that 

metformin’s metabolic effects through inhibition of mitochondrial oxidative phosphorylation 

may be proapoptotic in HNSCC. Curry et al.[30] executed a single-armed window trial of 

metformin among 39 subjects with HNSCC of the oral cavity or larynx, each who took 

between 9–24 days of the drug without significant side effects. Markers of increased 

apoptosis and altered stromal metabolism were identified in the 33 evaluable subjects.

The results of several additional targeted therapy and immunotherapy trials have yet to be 

published. Those listed in ClinicalTrials.gov are briefly reviewed in Table 3.

CONSIDERATIONS IN DESIGNING FUTURE WINDOW TRIALS

Window trials offer the opportunity to study the safety, mechanism, and efficacy of novel 

agents in treatment-naïve HNSCC. The studies outlined here have demonstrated the overall 

safety of each agent studied, with limited numbers of treatment-related adverse events and 

no clear post-operative complications attributable to the investigational drug. They have also 

confirmed the intended knockdown of upregulated pathways in HNSCC with targeted 

therapies and have shed light on the immunomodulatory mechanisms behind newer 

immunotherapies. Promising preliminary data reveal clinical, radiologic, and pathologic 

responses in some treated subjects along with possible biomarkers predictive of sensitivity or 

resistance to the studied agents, although work remains to duplicate and understand these 

results.

By definition, window trials occur in a short timeframe, which requires careful coordination 

to obtain the desired imaging studies, tumor tissue, and serial biologic samples. As the 

authors of a recent study discuss[15,31], this can be difficult in a patient population that often 

has socioeconomic and adherence challenges with an already complicated diagnosis and 

treatment strategy to discuss. For this reason and because patients may be hesitant to take an 

investigational drug that should not be marketed to improve clinical outcomes in the 

research setting, accrual can take longer than expected. Accrual goals were not uniformly 

available for the studies included in this review, and many unpublished planned window 

trials may have failed due to poor accrual. Narrowing subject selection to specific tumor 

sites (i.e., oral cavity, oropharynx, larynx, or hypopharynx) or immunogenomic profiles may 

further elongate recruitment timelines.

Pre- and post-treatment tissue is readily available by nature of the window of opportunity 

design, but the timing, selection, processing, and analysis protocols for tumor tissue and 

other desired body fluid samples must be considered. Tumor heterogeneity is a well-known 

phenomenon, and immunogenomic profiles can vary across both space and time. 

Pharmacokinetics of the drug under study should also be factored into the timing of 

obtaining biologic samples. Unlike in breast cancer where Ki67 is commonly employed, 

HNSCC studies have not coalesced on particular biomarkers, nor do standardized protocols 

for obtaining biomarker data or evaluating their clinical impact exist as of yet[14,15]. Several 

Farlow et al. Page 6

J Cancer Metastasis Treat. Author manuscript; available in PMC 2019 July 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ClinicalTrials.gov


window trials discussed here were not randomized or did not use data from control subjects, 

which has been known to complicate pharmacodynamic and predictive biomarker 

assessment[13]. Studies presented herein have also collected serum samples, but analytes 

from other body fluid samples that could serve as future “liquid biopsies[32]” have yet to be 

characterized in window trials.

Given that there may be physical reduction in tumor size from the drug under study, it is 

important to confirm with subjects that surgery is still required as part of the study even if 

the tumor shrinks or disappears radiographically, and surgical margins should be based on 

pre-treatment tumor dimensions[31]. Similar to biologic samples, the type, timing, protocols, 

and quality thresholds for radiologic tests must be carefully planned, particularly if imaging 

from multiple institutions are used. The window trials presented here used a variety of 

exams, including CT, MRI with different protocols, 18FDG-PET, and investigational PET 

technologies. Additionally, criteria for assessing radiologic response included those from 

RECIST, modified RECIST[14], EORTC (European Organization for Research and 

Treatment of Cancer)[15], the World Health Organization[16], and others. Researchers should 

also be aware that pseudoprogression during immunotherapy, or an initial tumor flare due to 

inflammatory processes provoked by the drug, may complicate image interpretation during 

the short timeframe of a window study[33,34]. This should not be confused with 

hyperprogression, a phenomenon of tumor growth during immunotherapy treatment 

experienced by a small minority of patients, which may delay curative surgery[34,35]. 

Limited data are available on the optimal timing of surgery, but it is suggested that HNSCC 

resection should take place within a month of diagnosis[36,37]. Treatment-related adverse 

events beyond hyperprogression may delay curative surgery, so investigational drugs 

selected for window trials should have well-characterized safety data and a tolerable safety 

margin. Trial stopping points based on safety events should be well-defined and monitored 

by an independent committee.

Finally, it is important to note that window trials cannot assess the long-term response, 

acquired resistance mechanisms, or safety profile for the studied treatment. Complementary 

study designs should be utilized to contextualize window trial results. For instance, a single 

window trial may provide compelling preliminary data for a full confirmatory neoadjuvant 

trial. The I-SPY2 TRIAL (Investigation of Serial Studies to Predict Your Therapeutic 

Response with Imaging and Molecular Analysis)[38] utilizes this approach in breast cancer, 

with the added benefit of conducting studies on multiple agents in parallel. This technique 

could be applied in HNSCC, although the window trial approach is likely most effective for 

treatment-naïve and healthier patient populations. Biomolecular insights gained from 

window trials, on the other hand, could inform pathophysiology in multiple patient 

populations, as well as subject/agent selection for all types of clinical trial designs.

CONCLUSION

Window of opportunity studies are challenging to design and execute. Despite this, early 

window trials have explored the safety, pharmacodynamics, short-term efficacy, and 

predictive biomarkers for novel targeted therapies and immunotherapies. Window trials are a 
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promising study design complementary to traditional clinical trials to advance understanding 

and treatment of HNSCC.
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Figure 1. 
The typical format of a window of opportunity study
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Table 1.

Window trials of targeted therapies in head and neck squamous cell carcinoma

Ref. Agent(s) n 
* Inclusion criteria Duration Outcome(s) Biomarkers Toxicity/surgery delays

Day et al.[17] Rapamycin
16 (21

‡
)

Stage II-IV OC/OP 21 days Tumor size (clinically, 
CT/RECIST)

NS

Machiels et al.[15] 1. Afatinib
2. No drug

25
5 (30)

Stage II-IV OC/OP 14 days 18FDG-PET response 
(EORTC, RECIST); 
DCEMRI; DW-MRI

TP53 genotype, 
hypoxia screen

G3 diarrhea, renal 
failure (n = 1), surgery 
delay (n = 3)

Bauman et al.[14] 1. Erlotinib
2. Desatinib
3. 
Combination
4. Placebo

14
15
14
15 (56)

Stage I-IV OC/OP/L 21 days Tumor size (CT) pMAPK, pSTAT3 None

Uppaluri et al.[16] Trametinib 20
(20)

Stage II-IV OC 7–16 days Tumor size, SUV 
(PET/CT; WHO); 
tumor stage

NR G4 duodenal perforation 
(n = 1), G2 nausea (n = 
1); 3 patients stopped 
treatment

Ferris et al.[10] Cetuximab 40 (40) Stage III-IV 
OC/OP/ L/HP

21–28 days Tumor size (CT); 
progression free 
survival

EGFR-specific T 
cell counts

NR

Gross et al.[13] 1. Erlotinib
2. Erlotinib 
+ Sulindac
3. Placebo

19
16

12 (39
†
)

Stage II-IVA OC/ 
OP/L/HP

7–14 days Ki67 proliferation index pSrc G2 anxiety (n = 1 
stopped treatment), G2 
mucositis (n = 1 
decreased dosage)

Schmitz et al.[9] 1. 
Cetuximab
2. No drug

33
5

T1-T4 OC/OP/L/HP 21 days 18FDG-PET response 
(SUV); tumor size (CT/ 
MRI); tumor cellularity

NS None

Thomas et al.[12] Erlotinib 35 T2-T4 OC/OP/L/HP 18–29 days Tumor size (CT) p21waf G3 pruritis and G2 rash 
(n = 6; n = 3 stopped 
treatment)

Studies listed by date published.

‡
n = 21 and n = 37 listed as accrual number and actual enrollment on ClinicalTrials.gov, with n = 16 included in the published manuscript

†
accrual number modified based on discontinuation of parent study

*
sample sizes listed include actual number of subjects, with the amount necessary for full accrual in parentheses if published.

Biomarkers listed in the table include biologic characteristics statistically associated with sensitivity or resistance to the tested therapy. Toxicities 
only include those attributed to or possibly attributed to the drug being studied that are grade (G) 3 or higher or caused treatment dosage reduction 
or discontinuation. Ref.: reference; HNSCC: head and neck squamous cell carcinoma; OC: oral cavity; OP: oropharynx; P: pharynx; HP: 

hypopharynx; L: larynx; CT: computed tomography; 18FDG-PET: 18-fluorodeoxyglucose-positron emission tomography; SUV: standardized 
uptake value; DCE-MRI: dynamic contrast enhanced magnetic resonance imaging; DW-MRI: diffusion-weighted MRI; RECIST: response 
evaluation criteria in solid tumors; EORTC: European Organization for Research and Treatment of Cancer; WHO: World Health Organization; NS: 
not significant; NR: not reported
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Table 2.

Window trials of immunotherapies in head and neck squamous cell carcinoma

Ref. Agent(s) n 
* Inclusion criteria Duration Outcome(s) Biomarkers Toxicity/ surgery delays

Bell et al.[27] Anti-OX40 (MEDI6469)
17 (55

‡
)

Stage III-IV 5–6 days TIL counts 
and 
expression 
profiles

MHC I genes None

Colevas et al.[26] Anti-PD-1 Ab
NR

‡ NR NR TIL counts 
and 
expression 
profiles

Novel PET imaging NR

Shayan et al.[28] Motolimod + cetuximab 14 Stage III-IV OC/ 
OP/L/HP

15–22 days TIL counts, 
circulating 
leukocytes, 
immune 
effector cell 
biomarkers

Unspecified cetuximab 
toxicity (n = 1, withdrew 
from study)

Ferris et al.[25] Nivolumab
29

‡ T1+N1+ OC/P/L 15 days Tumor size 
(CT) 
Pathologic 
response 
Tumor PD-
L1 
expression 
Immune 
correlates

NR Grade 3–4 adverse 
events (n = 4)

Uppaluri et al.[24] Pembrolizumab
21

‡ Stage III-IV HPV 
negative

NR High-risk 
pathologic 
features 
Pathologic 
treatment 
response 
Tumor 
staging

Baseline PD-L1 expression None

Berinstein et al.
[23] Wolf et al.[22]

IRX-2 27 Stage II-IV OC/ 
OP/L/HP

21 days Tumor size 
(CT/MRI; 
RECIST), 
TIL counts

Postoperative wound 
infection (n = 1)

Timar et al.[21] 1. IL-2
2. Historical pathologic 
controls

19
20

T2–3 OC 21 days Pathologic 
analysis, 
Tumor 
dimensions 
(MRI)

CD4:CD8 ratio None

Studies listed by date published.

‡
Active study on ClinicalTrials.gov

*
sample sizes listed include actual number of subjects, with the amount necessary for full accrual in parentheses if published.

Biomarkers listed in the table include biologic characteristics statistically associated with sensitivity or resistance to the tested therapy. Toxicities 
only include those attributed to or possibly attributed to the drug being studied that are grade (G) 3 or higher or caused treatment dosage reduction 
or discontinuation. Ref.: reference; HNSCC: head and neck squamous cell carcinoma; OC: oral cavity; OP: oropharynx; P: pharynx; HP: 
hypopharynx; L: larynx; TIL: tumor infiltrating leukocyte; CT: computed tomography; PET: positron emission tomography; MRI: magnetic 
resonance imaging; RECIST: response evaluation criteria in solid tumors; NR: not reported
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Table 3.

Ongoing window trials in head and neck squamous cell carcinoma

Type Principal investigator/institution Agent(s) Inclusion criteria
* NCT

Targeted therapy Duvurri/University of Pittsburgh AZD6738, olaparib Newly diagnosed, 
treatment naive
Planned surgery/biopsy + 
adjuvant RT and/or 
chemo

03022409

Immunotherapy Wolf/University of Michigan IRX-2 Stage II-IVA OCSCC
Treatment naive KPS ≥ 
70%
Adequate hematologic, 
hepatic, and renal 
function

02609386

Immunotherapy Worden/University of Michigan Pembrolizumab Any T stage with ≥ N2 
disease T4 disease, any 
N stage
T3 OCSCC, any N stage
Clinical evidence of ECE
ECOG 0–1

02641093

Immunotherapy Neskey/Medical University of 
South Carolina

Nivolumab Newly diagnosed, 
treatment naive, T2-T4, 
M0 OCSCC; or 
Recurrent/persistent 
locoregional T2-T4 
OCSCC initially treated 
with surgery alone, 
ECOG 0–1

03021993

Immunotherapy Schoenfeld/Dana- Farber Cancer 
Institute

Nivolumab ± Ipilimumab ≥ T2 ± ≥ N1 surgically 
resectable OCSCC 
ECOG 0–1
Adequate hematologic, 
hepatic, and renal 
function

02919683

Immunotherapy Porosnicu/Wake Forest Durvalumab Surgically resectable 
OCSCC/OPSCC No 
prior immunotherapy or 
RT ECOG 0–1
Adequate hematologic, 
hepatic, and renal 
function

02827838

Immunotherapy Curry/Thomas Jefferson Durvalumab ± Metformin Surgically resectable 
HNSCC ECOG 0–1
Body weight > 30 kg
Adequate hematologic, 
hepatic, and renal 
function

03618654

Targeted therapy/ immunotherapy Ferris/University of Pittsburgh Motolimod and 
Cetuximab ± Nivolumab

Treatment naive Stage II-
IVA HNSCC Planned 
surgical resection
ECOG 0–1
Adequate hematologic, 
hepatic, and renal 
function

02124850

*
Inclusion criteria abbreviated. See ClinicalTrials.gov for full inclusion and exclusion criteria, as well as primary endpoints for each trial.

HNSCC: head and neck squamous cell carcinoma; NCT: ClinicalTrials.gov identifier; OCSCC: oral cavity SCC; OPSCC: oropharyngeal SCC; P: 
pharynx; HP: hypopharynx; L: larynx; KPS: Karnofsky performance status; ECOG: Eastern Cooperative Oncology Group Performance Scale; RT: 
radiotherapy; ECE: extracapsular extension
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