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ABSTRACT
Background Head and neck squamous cell carcinomas 
(HNSCCs) are common malignancies caused by 
carcinogens, including tobacco and alcohol, or infection 
with human papillomavirus (HPV). Immune checkpoint 
inhibitors targeting the programmed cell death 1 (PD-1) 
pathway are effective against unresectable recurrent/
metastatic HNSCC. Here, we explored the safety and 
efficacy of anti- PD-1 therapy in at- risk resectable HPV- 
positive and HPV- negative HNSCC in the neoadjuvant 
setting.
Methods The phase I/II CheckMate 358 trial in virus- 
associated cancers assessed neoadjuvant nivolumab in 
patients with previously untreated, resectable HPV- positive 
or HPV- negative HNSCC. Patients received nivolumab 
240 mg intravenously on days 1 and 15, with surgery 
planned by day 29. Safety/tolerability (primary endpoint) 
was assessed by monitoring adverse events (AEs) and 
surgical delays. Radiographic response was measured 
before surgery using RECIST v1.1, adapted for a single 
post- nivolumab evaluation. Pathologic specimens were 
examined for treatment response using immune- based 
criteria.
Results From November 2015 to December 2017, 
52 patients with AJCC (seventh edition) stage III–IV 
resectable HNSCC received neoadjuvant nivolumab (26 
HPV- positive, 26 HPV- negative). Any- grade treatment- 
related AEs (TRAEs) occurred in 19 patients (73.1%) and 
14 patients (53.8%) in the HPV- positive and HPV- negative 
cohorts, respectively; grade 3–4 TRAEs occurred in five 
(19.2%) and three patients (11.5%), respectively. No 
patient had a protocol- defined TRAE- related surgical 
delay (>4 weeks). Thirty- eight patients were reported as 
undergoing complete surgical resection, 10 had a planned 
post- nivolumab biopsy instead of definitive surgery due 
to a protocol misinterpretation, and four did not undergo 
surgery or biopsy, including two with tumor progression. 
Radiographic response rates in 49 evaluable patients were 
12.0% and 8.3% in the HPV- positive and HPV- negative 
cohorts, respectively. There were no complete pathologic 
responses by site or central review in operated patients. 
Among 17 centrally evaluable HPV- positive tumors, one 

(5.9%) achieved major pathological response and three 
(17.6%) achieved partial pathologic response (pPR); 
among 17 centrally evaluable HPV- negative tumors, one 
(5.9%) achieved pPR.
Conclusions Neoadjuvant nivolumab was generally 
safe and induced pathologic regressions in HPV- positive 
(23.5%) and HPV- negative (5.9%) tumors. Combinatorial 
neoadjuvant treatment regimens, and continued 
postoperative therapy for high- risk tumors, are warranted 
in future trials to enhance the efficacy of this approach.
Trial registration number  ClinicalTrials. gov 
NCT02488759; https:// clinicaltrials. gov/ ct2/ show/ 
NCT02488759.

BACKGROUND
Head and neck squamous cell carcinomas 
(HNSCCs) are among the most common 
malignancies worldwide.1 Tobacco use and 
alcohol consumption are well- known primary 
risk factors for HNSCC.2 3 More recently, infec-
tion with human papillomavirus (HPV) has 
been identified as an increasingly significant 
risk factor for oropharyngeal cancer (OPC), 
with an estimated prevalence of >70% in OPC 
in North America.4 5 HPV- negative and HPV- 
positive HNSCCs are genetically distinct: 
HPV- negative HNSCC is characterized by 
genetic complexity, nearly universal TP53 
mutations, frequent alterations in cell cycle 
regulator oncogenes, and overexpression of 
epidermal growth factor receptor (EGFR); in 
contrast, HPV- positive HNSCC is associated 
with wild- type TP53, activating PIK3CA muta-
tions, lower EGFR expression, and upregu-
lation of the tumor suppressor protein p16, 
which is widely used as a surrogate marker of 
HPV infection in OPC.6–8

Likely as a result of these genetic and poten-
tially immunologic differences, HPV- positive 
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tumors have been associated with improved prognosis 
and better treatment response.9–11 Moreover, as smoking 
and HPV infection are not mutually exclusive risk factors, 
tobacco exposure is associated with a worse prognosis even 
in patients with HPV- positive HNSCC.12 13 Although HPV- 
negative and HPV- positive HNSCCs have distinct genetic 
profiles,7 there is conflicting evidence on whether their 
respective overall tumor mutational burdens (TMBs) 
differ substantially.14–16 Due to the distinct etiologic and 
prognostic differences based on HPV status, we hypothe-
sized that enrollment and analysis of these two different 
subgroups might yield insights into genetic, transcrip-
tomic, and immunologic characteristics of pathologic 
and clinical response.

Immune checkpoint inhibitors targeting interactions 
of programmed cell death 1 (PD-1) with programmed 
cell death ligand 1 (PD- L1) have emerged as effective 
treatments for some patients with recurrent or metastatic 
HNSCC, with improved efficacy and safety versus standard- 
of- care regimens.17–21 In studies of anti- PD-1 (nivolumab, 
pembrolizumab) or anti- PD- L1 (durvalumab) mono-
therapy for recurrent/metastatic HNSCC, objective 
response rates (ORRs) ranged from 13.3% to 17.9%, 
but observed benefits over standard regimens were most 
pronounced for overall survival (OS), which was gener-
ally doubled at 12 months.17–21 Subgroup analyses showed 
that ORR benefit with immune checkpoint inhibitors was 
generally greater in patients having tumors with higher 
PD- L1 expression levels17–21; however, with nivolumab, 
OS benefit was seen regardless of PD- L1 status.18 Simi-
larly, ORR was higher in HPV- positive disease, but OS 
benefit was observed regardless of tumor HPV status.11 
Since response kinetics differ based on PD- L1 and HPV 
status, on- treatment tissue analyses paired with functional 
anatomic imaging would be valuable.22

Because of the benefits observed with anti- PD- (L)1 
therapy in the recurrent/metastatic setting, there is 
increased interest in investigating immunotherapy earlier in 
the course of HNSCC. Preoperative targeting of micromet-
astatic disease using neoadjuvant immunotherapy might 
prevent local or distant disease recurrence in patients with 
resectable advanced HNSCC, and potentially reduce the 
extent of surgical resection.23 Although neoadjuvant anti- 
PD- (L)1 therapies have been explored in other tumor 
types,24–27 information in HNSCC is limited. Three small 
trials, all conducted at one or two centers, with two focused 
exclusively on HPV- negative HNSCC and one on OPC (86% 
HPV- positive), have shown encouraging early results.22 28 29 
Here, we report results from the CheckMate 358 trial, which 
is the first to assess the safety and potential efficacy of neoad-
juvant anti- PD-1 in both HPV- positive and HPV- negative 
HNSCC cohorts.

METHODS
Study design, patients, and treatment
CheckMate 358 is a global multicenter, multicohort 
phase I/II trial of nivolumab (alone or in combination 

regimens) in recurrent/metastatic or neoadjuvant 
settings for patients with virus- associated malignancies. 
Two neoadjuvant HNSCC cohorts, including 52 patients 
with HPV- positive or HPV- negative tumors, were enrolled 
at 10 sites in the USA and Europe. Patients were ≥18 years 
of age with newly diagnosed, pathologically confirmed 
squamous cell or undifferentiated carcinoma of the oral 
cavity, pharynx, and/or larynx, and an Eastern Coopera-
tive Oncology Group performance status of 0–1. Tumors 
were amenable to pretreatment biopsy and deemed 
surgically resectable, with a requirement for ≥T1 primary 
lesions and ≥N1 nodal disease.30 Patients with active brain 
metastases, prior malignancy within ≤3 years, autoim-
mune disorders, conditions requiring systemic immuno-
suppressive treatment, or prior exposure to antitumor 
vaccines or T- cell modulating drugs were excluded.

Before enrollment, tumor HPV status was determined 
at study sites or centrally in all patients using p16INK4a 
(p16) immunohistochemistry (IHC, n=46), HPV in situ 
hybridization (n=4), or PCR (n=2). p16 IHC was deemed 
positive if >70% of tumor cells showed strong and diffuse 
nuclear and cytoplasmic staining.31 Tested samples 
were derived from the primary tumor or a lymph node 
metastasis.

Patients received nivolumab 240 mg intravenously on 
days 1 and 15, with surgery scheduled on day 29 (±7 days). 
Administration of the second nivolumab dose could be 
delayed ≤7 days. Postoperative (adjuvant) treatment was 
allowed at the investigator’s discretion if nivolumab- 
related toxicities had resolved to grade ≤1. For unresect-
able recurrent/metastatic disease occurring ≤12 months 
postoperatively or the end of adjuvant therapy (which-
ever is later), medically eligible patients could resume 
on- study nivolumab treatment every 2 weeks for ≤2 years.

Study endpoints
The primary endpoint was safety/tolerability of neoadju-
vant nivolumab, evaluated by the incidence of treatment- 
related adverse events (TRAEs) and surgical delays 
(protocol- defined as a TRAE- related delay >4 weeks from 
scheduled surgery date). Exploratory endpoints included 
pathologic response (assessed by study investigators (site 
review), or by a head and neck pathologist (SIC) from 
UPMC with independent subset review by a patholo-
gist (JMT) from the Sidney Kimmel Comprehensive 
Cancer Center (central review)), radiographic response 
(change in sum of diameters of target lesions measured 
once before surgery using adapted Response Evaluation 
Criteria in Solid Tumors (RECIST) v1.1),32 recurrence- 
free survival (RFS, time from surgery to recurrence per 
investigator or death from any cause, whichever occurred 
first), OS (time from first nivolumab dose to date last 
known alive or death), and immunologic changes in 
blood and tumor.

Response assessment, event schedules, survival moni-
toring, and follow- up were conducted as previously 
described for the neoadjuvant Merkel cell carcinoma 
cohort of CheckMate 358.27 AEs were assessed per 
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National Cancer Institute Common Terminology Criteria 
for Adverse Events v4 by system organ class and MedDRA 
preferred terms.33 The CheckMate 358 trial included a 
separate neoadjuvant cohort for patients with HPV- positive 
gynecologic cancers, in which neoadjuvant nivolumab 
could be followed by biopsy and definitive standard- of- 
care chemoradiation rather than surgical resection, at the 
discretion of the investigator. This was misinterpreted by 
two investigators to pertain to the neoadjuvant HNSCC 
cohorts as well, leading to approximately 20% of patients 
receiving planned post- nivolumab tumor biopsies instead 
of curative- intent surgical resection.

Pathologic response assessment and PD-L1 
immunohistochemistry
Site pathology reviews categorized patients as achieving 
pathologic complete response (pCR) or non- pCR. 
Central review categorized patients as achieving pCR 
(no residual viable tumor (RVT) on H&E evaluation 
of completely resected tumor specimens including all 
sampled lymph nodes), major pathologic response (MPR, 
≤10% RVT), or pathologic partial response (pPR, >10% 
to 50% RVT),34 based on immune- related pathologic 
response criteria.35 36 Tumors undergoing planned biopsy 
without complete resection, due to a misinterpretation of 
the protocol, were also evaluated for pathologic response 
using major pathologic response on biopsy (MPRbx) 
criteria.37 MPRbx criteria were developed to assess early 
on- treatment tumor biopsies from patients with advanced 
unresectable melanoma receiving immune checkpoint 
blockade therapy, and correlated significantly with OS.

Tumor PD- L1 expression was evaluated in recent 
archival or fresh pretreatment biopsies using automated 
IHC (PD- L1 IHC 28-8 pharmDx assay; Dako, an Agilent 
Technologies, Inc. company, Santa Clara, CA, USA). 
PD- L1- positive tumors had ≥1% of tumor cells with cell 
surface expression at any intensity. PD- L1 expression 
by tumor cells and/or tumor- associated immune cells 
was determined using a combined positive score (CPS; 
number of PD- L1- positive cells (tumor cells, lymphocytes, 
macrophages) /total number of viable tumor cells×100).

Whole-genome sequencing and gene expression profiling
Whole- genome sequencing (Illumina, San Diego, 
CA, USA) was used to assess TMB, defined as the total 
number of missense mutations per exome within a 
tumor sample relative to normal host tissue. Tumor and 
normal tissue samples were sequenced at a minimum of 
50× and 25× coverage, respectively. A minimum of 20× 
coverage was achieved for ≥80% of target bases. Missense 
somatic mutations were counted if they were called by 
both Strelka2 (https:// github. com/ Illumina/ strelka) 
and TNscope (https:// github. com/ Sentieon/ sentieon- 
google- genomics). Gene expression was profiled by 
RNA sequencing (RNAseq) using pretreatment tumor 
samples. The samples were sequenced to a minimum 
depth of 85 million paired end reads with 50 base pair 
read length. Sequencing quality was assessed using the 

Picard QC tool kit (V.1.14, http:// broadinstitute. github. 
io/ picard/). Samples were required to have ≥85% of total 
reads aligned to the genome. Inflammation gene signa-
ture scores were derived using single- sample gene set 
enrichment analysis for a signature comprising 13 genes: 
CCL2, CCL3, CCL4, CD8A, CXCL9, CXCL10, GZMK, HLA- 
DMA, HLA- DMB, HLA- DOA, HLA- DOB, ICOS, and IRF1.38 
Immune checkpoint gene expression (PDCD1 (PD-1), 
CD274 (PD- L1), and LAG3) was also assessed.

Statistical analysis
Enrollment of ≥42 evaluable patients was planned (≥21 
patients each for the HPV- positive and HPV- negative 
cohorts) based on estimation precision of safety events 
and pathologic response rates (online supplemental 
methods 1), with “evaluable” patients defined as those 
with available paired pre- treatment (screening) and post- 
treatment (day 29) tumor samples. Safety was summa-
rized in treated patients using descriptive statistics. 
Pathologic and radiographic responses were evaluated 
only in patients receiving ≥1 nivolumab dose with relevant 
baseline and/or post- baseline assessments. Kaplan- Meier 
techniques were used to estimate RFS and OS (online 
supplemental methods 2).39 Methods for reporting of 
median RFS and OS, associated RFS and OS rates, and 
corresponding 95% CIs have been previously described.27

RESULTS
Patient, tumor, and treatment characteristics
Between November 2015 and December 2017, 52 patients 
with HNSCC received neoadjuvant nivolumab in Check-
Mate 358; 26 patients had HPV- positive and 26 had HPV- 
negative disease. Database lock occurred on July 31, 2020; 
median (range) follow- up was 38.2 months (18.8 to 52.5) 
and 27.9 months (1.0 to 53.9) in the HPV- positive and 
HPV- negative cohorts, respectively. Median age was 62.5 
and 59.5 years, respectively (table 1).

Most patients had American Joint Committee on Cancer 
(AJCC, seventh edition) stage IV disease30 at enrollment 
(84.6% and 88.5%, respectively). Among patients with 
quantifiable PD- L1 IHC data, 18 of 21 (85.7%) and 18 
of 23 (78.3%) had tumor cell expression ≥1%, and 19 
of 21 (90.5%) and 19 of 23 (82.6%) had CPS ≥1, in the 
HPV- positive and HPV- negative cohorts, respectively. As 
expected, anatomic distribution of tumor sites differed, 
with most HPV- positive tumors located in the oropharynx 
and most HPV- negative tumors in the oral cavity.

All patients in the HPV- positive cohort and 25 of 
26 patients in the HPV- negative cohort received both 
planned doses of nivolumab. One patient in the HPV- 
negative cohort discontinued nivolumab after only one 
dose because of grade 3 treatment- related rash but 
proceeded to surgery (online supplemental figure S1).

Safety
All 52 treated patients were assessed for safety of neoadju-
vant nivolumab. Any- grade TRAEs occurring between the 
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first dose of neoadjuvant nivolumab and 100 days after 
the last dose were reported in 19 patients (73.1%) in 
the HPV- positive and in 14 patients (53.8%) in the HPV- 
negative cohorts (online supplemental tables S1 and S2); 
the most common any- grade event was fatigue, occurring 
in six (23.1%) and five (19.2%) patients, respectively. 
Grade 3–4 TRAEs were reported for five (19.2%) and 
three patients (11.5%), respectively; two (7.7%) and four 
(15.4%) had treatment- related serious AEs. No patient 
in either cohort discontinued nivolumab due to a TRAE, 
and there were no treatment- related deaths. Any- grade 
select TRAEs (AEs with potential immunologic cause) 
occurred in four (15.4%) and five patients (19.2%) in the 
HPV- positive and HPV- negative cohorts, respectively; one 
grade 3–4 event occurred in each cohort (gastrointes-
tinal (colitis) in the HPV- positive cohort and skin- related 
(maculo- papular rash) in the HPV- negative cohort; online 
supplemental tables S1 and S2).

Among the 52 treated patients, 38 were reported at the 
time of the database lock as having undergone complete 
surgical resection (18 in the HPV- positive cohort and 20 
in the HPV- negative cohort; online supplemental figure 
S1). However, one patient initially reported as under-
going surgery in the HPV- negative cohort was subse-
quently found to have received a planned post- nivolumab 
biopsy instead, due to a misinterpretation of the study 
protocol. For the same reason (a protocol misinterpre-
tation), 10 additional patients (eight in the HPV- positive 
cohort and two in the HPV- negative cohort) also received 
a planned post- nivolumab biopsy instead of surgery. The 
remaining four patients, all with HPV- negative tumors, 
did not undergo surgery or biopsy due to non- treatment- 
related multiple organ dysfunction syndrome (n=1), 

Table 1 Patient, tumor, and treatment characteristics

Characteristic
HPV- positive
(n=26)

HPV- negative
(n=26)

Age, years, median 
(range)

62.5 (34–82) 59.5 (42–85)

Sex*     

  Male 21 (80.8) 17 (65.4)

  Female 5 (19.2) 9 (34.6)

Region*     

  USA/Canada 16 (61.5) 18 (69.2)

  Europe 10 (38.5) 8 (30.8)

Race     

  White 23 (88.5) 24 (92.3)

  Black or African 
American

1 (3.8) 0 (0.0)

  Other/not reported 2 (7.7) 2 (7.7)

AJCC (seventh edition) stage at study entry30

  III 4 (15.4)† 3 (11.5)†

  IV 22 (84.6) 23 (88.5)‡

   IVA§ 21 (80.8) 22 (84.6)

   IVB§ 1 (3.8) 0 (0.0)

ECOG performance status*

  0 20 (76.9) 16 (61.5)

  1 6 (23.1) 10 (38.5)

Smoking status¶     

  Never 5 (19.2) 9 (34.6)

  Former** 17 (65.4) 6 (23.1)

  Current 4 (15.4) 11 (42.3)

Tumor cell PD- L1 expression

  Quantifiable 21 (80.8) 23 (88.5)

   ≥1%†† 18 (85.7) 18 (78.3)

   <1%†† 3 (14.3) 5 (21.7)

  Not quantifiable 5 (19.2) 3 (11.5)

PD- L1 CPS     

  Quantifiable 21 (80.8) 23 (88.5)

   ≥1†† 19 (90.5) 19 (82.6)

   <1†† 2 (9.5) 4 (17.4)

   ≥10†† 14 (66.7) 13 (56.5)

   <10†† 7 (33.3) 10 (43.5)

  Not quantifiable 5 (19.2) 3 (11.5)

Tumor site     

  Oral cavity 1 (3.8) 16 (61.5)

  Hypopharynx 0 (0.0) 3 (11.5)

  Oropharynx 24 (92.3) 4 (15.4)

  Larynx 1 (3.8) 3 (11.5)

Time from initial diagnosis to study entry

  ≤1 year 26 (100.0) 25 (96.2)

  >1 year 0 (0.0) 1 (3.8)

Continued

Characteristic
HPV- positive
(n=26)

HPV- negative
(n=26)

Data are presented as n (%) unless indicated otherwise.
*95% CIs for proportions with respective characteristics overlapped 
between the HPV- positive and HPV- negative subgroups, indicating no 
significant difference.
†Additional substaging information for these patients was not available 
at the time of database lock.
‡Additional substaging information for one patient with HPV- negative 
stage IV disease was not available at the time of database lock.
§For tumors of the oral cavity, hypopharynx, oropharynx, and larynx, 
stage IVA represents moderately advanced local/regional disease (T1–
T3/N2/M0 or T4a/N0–N2/M0) and stage IVB represents very advanced 
local/regional disease (any T/N3/M0 or T4b/any N/M0).30

¶95% CIs for proportions of never and current smokers overlapped 
between the HPV- positive and HPV- negative subgroups, indicating no 
significant difference. CIs for proportions of former smokers did not 
overlap in the HPV- positive (44.3% to 82.8%) and HPV- negative (9.0% 
to 43.6%) subgroups, indicating a significant difference.
**Patients who stopped smoking at any time before protocol 
enrollment.
††Percentage presented as a proportion of quantifiable patients for 
each threshold indicated.
AJCC, American Joint Committee on Cancer; ECOG, Eastern 
Cooperative Oncology Group; HPV, human papillomavirus; PD- L1, 
programmed cell death ligand 1.

Table 1 Continued
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consent withdrawal before surgery (n=1), or rapid tumor 
progression (n=2).

Among the 18 patients with HPV- positive tumors who 
underwent surgery, median interval (range) between first 
nivolumab dose and surgery was 4.4 weeks (3.6 to 6.0). 
In the 20 patients with HPV- negative tumors who were 
reported at database lock to have undergone surgery, 
median interval (range) between first nivolumab dose 
and surgery was 4.0 weeks (3.0 to 5.3). One patient in 
each cohort had surgery delayed >7 days but ≤4 weeks 
for administrative reasons (surgery performed on days 
42 and 37 in patients with HPV- positive or HPV- negative 
tumors, respectively). No patient had a protocol- defined 
TRAE- related surgical delay (>4 weeks).

There was one on- study death in the HPV- positive 
cohort due to disease progression and 13 on- study deaths 
in the HPV- negative cohort, eight because of disease 
progression and five due to AEs unrelated to neoadjuvant 
nivolumab or protocol surgery (online supplemental 
table S3).

Radiographic tumor response
Twenty- five and 24 patients with HPV- positive or HPV- 
negative tumors, respectively, were evaluable for radio-
graphic response. Fourteen of 25 patients (56.0%) with 
HPV- positive HNSCC showed any radiographic tumor 
reduction from baseline, and three (12.0%) had reduc-
tions ≥30% in alignment with RECIST v1.1 (figure 1A); 
median change in tumor burden from baseline was –5.9% 
(range, –75% to +54%). Ten of 24 patients (41.7%) with 
HPV- negative HNSCC showed any radiographic tumor 
reduction from baseline, and two (8.3%) had reductions 
≥30% in alignment with RECIST v1.1 (figure 1B); median 
change in tumor burden from baseline was 0.0% (range, 
–55% to +112%). Radiographic tumor reduction did 
not appear to be associated with pathologic response or 
PD- L1 status (online supplemental tables S4 and S5).

Pathologic tumor response
Overall, 37 patients who underwent surgery were eval-
uated for pathologic response by site review (18 in the 
HPV- positive cohort and 19 in the HPV- negative cohort) 
and 34 were evaluated by central review (17 in the HPV- 
positive cohort and 17 in the HPV- negative cohort); these 
evaluations excluded the patient who was reported at data-
base lock as receiving surgery but was later found to have 
received a post- nivolumab biopsy instead (online supple-
mental tables S4 and S5). No patient achieved a pCR by 
either site or central review. Central review also evaluated 
MPR and pPR. Among the 17 HPV- positive tumors eval-
uated by central review, one (5.9%) achieved a MPR and 
three (17.6%) achieved a pPR, yielding a MPR+pPR rate 
of 23.5%. Among the 17 HPV- negative tumors evaluated 
by central review, one (5.9%) achieved a pPR.

To evaluate potential pathologic tumor regression in 
the 11 patients who were surgical candidates but under-
went a planned tumor biopsy instead due to a protocol 
misinterpretation (including one who was reported at 

database lock as receiving surgery but was later found 
to have received a biopsy), a central pathologic review 
was conducted according to immune- based pathological 
response criteria for tumor biopsies (MPRbx).37 This 
revealed two pPRs among eight HPV- positive tumors and 
one pCR and one pPR among three HPV- negative tumors 
(online supplemental tables S4 and S5). Among the nine 
patients with pathologic responses by total resection spec-
imen or MPRbx criteria across the two cohorts, five had 
PD- L1 CPS ≥1, one had CPS <1, and three were not assess-
able for CPS.

Figure 2 presents a patient with HPV- negative HNSCC 
responding to neoadjuvant nivolumab therapy.

Recurrence-free and overall survival
Median RFS (95% CI) for 38 patients who were reported at 
database lock to have undergone surgery was not reached in 
either cohort (figure 3). At 24 months postoperatively, RFS 
rates (95% CI) were 88.2% (60.6 to 96.9) and 54.2% (28.8 to 
73.9) for the HPV- positive and HPV- negative cohorts, respec-
tively. Two and five postoperative recurrences were reported 
in these cohorts, respectively.

Median OS (95% CI) for 38 patients who were reported 
at database lock to have undergone surgery was not 
reached (not estimable–not estimable) in the HPV- 
positive cohort and 49.8 months (12.4–not estimable) in 
the HPV- negative cohort (figure 4); 36 months after treat-
ment initiation, OS rates (95% CI) were 100.0% (100.0 
to 100.0) and 63.5% (38.3 to 80.7), respectively. OS 
outcomes for all 52 treated patients are shown in online 
supplemental figure S2.

Subsequent anticancer therapies
At database lock, 18 of 26 patients (69.2%) in the HPV- 
positive and 20 of 26 (76.9%) in the HPV- negative cohorts 
had received anticancer therapy after neoadjuvant 
nivolumab (online supplemental figure S3). Twenty- five 
of the 38 patients (65.8%) who were reported at data-
base lock to have undergone surgery received subsequent 
therapies, of whom 23 had planned adjuvant therapies 
(standard- of- care radiotherapy and/or systemic therapy). 
Two patients in the HPV- negative cohort received on- study 
post- recurrence nivolumab.

Whole genome sequencing analyses
Nineteen patients across both cohorts had pretreatment 
tumor specimens suitable for whole genome sequencing; 
at database lock, 17 had both HPV status and pathologic 
response by central review, and two had HPV status only. 
Median TMB in patients with HPV- positive and HPV- 
negative tumors was 27 and 71, respectively; none of six 
patients (0.0%) with HPV- positive tumors had TMB >100, 
versus six of 13 (46.2%) with HPV- negative tumors (online 
supplemental figure S4A). Associations between TMB and 
smoking status or pathologic response are shown in online 
supplemental figures S4A,B. Because there were only two 
pathologic responders among patients with available tumor 
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Figure 1 Characteristics of treatment response. Change from baseline in the sum of target lesion diameters according 
to adapted RECIST v1.1 in evaluable patients in the (A) HPV- positive (n=25) and (B) HPV- negative (n=24) cohorts. Dashed 
horizontal lines indicate 30% target lesion reduction (consistent with a partial response in the absence of new lesions) and 20% 
increase (consistent with progressive disease). An open square indicates truncation of percent change at +100%. Note that 
radiographic responses were measured using adapted RECIST v1.1 comprising a single on- treatment imaging scan before 
surgery, with no confirmatory scan performed. Detailed per- patient data are provided in online supplemental tables S4 and 
S5. CPS, combined positive score; HPV, human papillomavirus; MPR, major pathologic response; NA, not available; pCR, 
pathological complete response; pPR, pathologic partial response; PD- L1, programmed cell death ligand 1; RECIST, Response 
Evaluation Criteria in Solid Tumors. aBased on central pathology review. bPatient received only one neoadjuvant dose of 
nivolumab. cFollowing database lock, patient was found to have received planned post- nivolumab biopsy instead of complete 
surgical resection.
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specimens, no conclusions could be drawn regarding associ-
ations between pathologic response and TMB.

Gene expression profiling (RNAseq) analyses
Twenty- one patients across both cohorts had evaluable 
RNAseq data. Inflammation gene signature scores, T- cell 
signature, CD8A gene expression, and B- cell and dendritic 

cell signatures were higher in HPV- positive tumors (online 
supplemental figure S5). CD56 gene expression and M2 
macrophage signature were slightly lower in HPV- positive 
tumors. Regulatory T- cell signature expression was similar 
between the groups. Expression of the immune check-
points PDCD1 (PD-1) and LAG3 appeared higher in 

Figure 2 Tumor regression in a 76- year- old white man with stage IVA HPV- negative HNSCC (T4aN0M0; patient no. 37 per 
online supplemental table S5). The tumor was PD- L1 positive (tumor PD- L1 ≥1% and CPS >1) and originated in the larynx. 
(A) Evidence of primary tumor regression on CT scans (red circles) after receipt of two doses of nivolumab preoperatively. 
The tumor measured 51×44 mm at baseline and 41×27 mm at day 22. (B) On day 37, the patient underwent surgery as 
originally planned (total laryngectomy with bilateral neck dissection, ypT4aN0), revealing a pathologic partial response (pPR) 
by central pathology review. Representative H&E staining of primary tumor specimen (final magnification ×200) illustrating 
treatment response. Keratin granuloma (within black circle are multinucleated giant cells surrounding acellular keratin and 
microcalcifications) surrounded by dense fibrosis. Black arrow points to a keratin granuloma adjacent to the thyroid cartilage 
with osseous metaplasia. This area shows no viable squamous cell carcinoma. Adjuvant radiotherapy was administered to the 
primary tumor site as standard- of- care at the investigator’s discretion. At 3.9 years of follow- up, this patient remains alive and 
tumor- free per the investigator. CPS, combined positive score; HPV, human papillomavirus; PD- L1, programmed cell death 
ligand 1.

Figure 3 Recurrence- free survival in patients with HNSCC who were reported as undergoing surgery in the HPV- positive 
(n=18) and HPV- negative (n=20) cohorts. Median follow- up for patients from date of surgery was 33.1 months (range, 18.2–51.4) 
and 36.3 months (range, 1.9–53.3), respectively. In the HPV- positive cohort, there were two tumor recurrences. In the HPV- 
negative cohort, there were five tumor recurrences and three deaths from disease progression (n=1) or adverse events unrelated 
to neoadjuvant nivolumab or protocol surgery (n=2). HPV, human papillomavirus; NE, not estimable; NR, not reached; RFS, 
recurrence- free survival. aAfter database lock, one patient in the HPV- negative cohort was found to have received a planned 
post- nivolumab biopsy instead of complete surgical resection; RFS for this patient was 14.5 months.
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HPV- positive versus HPV- negative tumors (online supple-
mental figure S6). Thus, HPV- positive tumors displayed 
a more highly inflammatory microenvironment, with 
enhanced expression of immune checkpoints likely 
reflecting cellular activation.40 41 Because there were only 
two pathologic responders among patients with avail-
able tumor specimens (as shown in online supplemental 
figures S5 and S6), no conclusions could be drawn 
regarding associations of pathologic response with gene 
expression profiles.

DISCUSSION
PD-1 pathway inhibitors are effective against some unre-
sectable recurrent/metastatic HPV- positive and HPV- 
negative HNSCCs,18–21 encouraging the investigation of 
neoadjuvant strategies to improve outcomes for patients 
with this disease. Furthermore, an operative delay of 3–4 
weeks has previously been shown to be safe in HNSCC.42–44 
The rationale for neoadjuvant immune checkpoint inhi-
bition in at- risk resectable tumors is supported by an 
emerging body of clinical evidence across various cancer 
types.24–27 45 In addition to the potential for generating 
enhanced and sustained antitumor immunity and clear-
ance of micrometastases in treatment- naïve patients, 
neoadjuvant anti- PD- (L)1 offers the possibility of pre- 
surgical tumor down- staging, evaluation of pathologic 

response as a potential predictor of long- term outcomes, 
and availability of sufficient on- treatment tissues for 
in- depth biomarker and mechanistic studies.45 However, 
this must be balanced with the possibility of undue surgical 
delay, particularly in patients experiencing TRAEs and/
or tumor progression during the treatment “window.”

In CheckMate 358, patients with resectable stage III–IV 
HNSCC received nivolumab for ~4 weeks preoperatively. 
There were no unexpected TRAE- related surgical delays, 
consistent with previously published reports of various 
neoadjuvant regimens of anti- PD- (L)1 with or without 
anti- CTLA-4 in HNSCC.22 28 29 However, in the current 
study, four of 26 (15%) patients with HPV- negative tumors 
did not undergo surgery due to consent withdrawal, 
disease progression, or unrelated death. Furthermore, 
due to a protocol misinterpretation by some investiga-
tors, approximately 20% of patients did not undergo 
curative- intent post- nivolumab surgical resection but had 
a tumor biopsy instead (see supplementary figure S1 and 
tables S4 and S5). This reduced the number of specimens 
eligible for conventional pathologic response determina-
tion, although innovative MPRbx criteria were applied to 
evaluate pathologic changes in these specimens. Notably, 
in patients undergoing curative- intent resection, none 
achieved a pCR; one MPR and three pPRs were observed 
in the HPV- positive cohort (23.5% pathologic response 

Figure 4 Overall survival in patients with HNSCC who were reported as undergoing surgery in the HPV- positive (n=18) and 
HPV- negative (n=20) cohorts. Median follow- up for these cohorts was 34.3 months (range, 19.1 to 52.3) and 37.1 months 
(range, 2.7 to 53.9), respectively. In the HPV- positive cohort, there were no on- study deaths. In the HPV- negative cohort, there 
were nine on- study deaths from disease progression (n=6) or adverse events unrelated to neoadjuvant nivolumab or protocol 
surgery (n=3). HPV, human papillomavirus; NE, not estimable; NR, not reached; OS, overall survival. aAfter database lock, one 
patient in the HPV- negative cohort was found to have received a planned post- nivolumab biopsy instead of complete surgical 
resection; OS for this patient was 49.8 months.
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rate among centrally evaluated cases), and only one 
pPR was observed in the HPV- negative cohort (5.9%). 
Although case numbers are small, this suggests that 
HPV- positive tumors display an early and more frequent 
response to nivolumab monotherapy than HPV- negative 
tumors, which was also observed clinically in the Check-
Mate 141 study of nivolumab for recurrent/metastatic 
HNSCC.17 18 However, the lack of pCRs in our study in 
HNSCC contrasts with studies in other cancers showing 
substantial pCR rates, some of which employed longer 
neoadjuvant treatment intervals.45 For instance, a trial of 
nivolumab therapy for 4 weeks preoperatively in non- small- 
cell lung cancer yielded a pCR rate of 10%24; nivolumab 
administered for 8 weeks preoperatively in melanoma 
yielded a pCR rate of 25%26; and pembrolizumab given 
for 9 weeks before surgery for muscle- invasive bladder 
cancer mediated pCRs in 42% of patients.25

Three other reports of neoadjuvant immune 
checkpoint blockade in HNSCC have recently been 
published.22 28 29 Relatively small numbers of patients 
(n=14 to n=36) received anti- PD- (L)1 monotherapy at 
one or two medical centers in each study, for 2–8 weeks 
before surgery; in addition, two of these trials included a 
randomized combination therapy arm with anti- CTLA-4 
agents. Each trial focused on either HPV- negative22 28 
or HPV- positive tumors,29 and median follow- up ranged 
from 14 to 22 months. Two studies employed a study- 
specific “pathologic tumor response” scoring system 
based on tumor necrosis and histiocytic reaction,22 28 and 
all three recorded pathologic response separately in the 
primary tumor or lymph node metastases. In contrast, the 
current study treated 52 patients at 10 medical centers, 
including equally sized cohorts of patients with HPV- 
positive or HPV- negative HNSCC who were followed for a 
median of 38 and 28 months, respectively. Furthermore, 
we used widely accepted methods for scoring immune- 
mediated pathologic response in the primary tumor and 
all sampled lymph nodes,35 36 based on percent residual 
viable tumor within a defined tumor regression bed. 
While such methodologic variations make cross- study 
comparisons difficult, a paucity of substantial pathologic 
responses after anti- PD- (L)1 monotherapy (i.e., ≤50% 
residual viable tumor, assessing all resected tissues) is 
evident across these trials.

In general, neoadjuvant studies of immune checkpoint 
blockade in other cancer types have shown pathologic 
response exceeding radiographic response. However, in 
the current study in HNSCC, both the RECIST radio-
graphic response rate and the pathologic response rate 
were low. This is consistent with evidence that the tumor 
microenvironment of HNSCC may be particularly immu-
nosuppressive.40 41 46 These results suggest that combi-
natorial neoadjuvant therapies are needed to mediate 
more robust HNSCC regression during the pre- surgical 
window. The combination of nivolumab plus ipilimumab 
yielded numerically higher rates of pathologic and radio-
graphic response than nivolumab monotherapy in one 
study,22 although durvalumab plus tremelimumab did not 

appear to provide an advantage over durvalumab alone 
in another trial.29 Ongoing and future HNSCC trials will 
leverage additional neoadjuvant immunotherapy combi-
nations based on the biology of this disease. Such regi-
mens may include chemoradiotherapy, EGFR inhibition 
(cetuximab), inflammatory agonists (TLR, STING, etc), 
natural killer cell targeting agents, and other checkpoint 
inhibitors such as anti- TIM-3 and anti- LAG-3.23 47

While pathologic response may provide an early surro-
gate endpoint for efficacy, the clinical success of neoadju-
vant immunotherapy is ultimately measured by RFS and 
OS. In our trial, there were few pathologic responders, 
and there was no clear association between pathologic 
response and RFS or OS (online supplemental tables 
S4 and S5). Twenty- four months post- surgery, RFS rates 
were 88% vs 54% for the HPV- positive and HPV- negative 
cohorts, respectively. We observed similarly divergent 
results associated with HPV status for OS. These substan-
tial survival differences may not be surprising in previously 
untreated, locally advanced disease. For instance, in a 
study of chemoradiation for stage III–IV locally advanced 
oropharyngeal SCC, the 3- year progression- free survival 
rates were 73.7% vs 43.4%, and the 3- year OS rates were 
82.4% vs 57.1%, for patients with HPV- positive vs HPV- 
negative tumors, respectively.9 Similar differences based 
on HPV status were observed for RFS and OS in another 
study of patients with oropharyngeal SCC undergoing 
surgery.48 Differences based on HPV status have also been 
observed for ORR using anti- PD- (L)1 therapy in recur-
rent/metastatic HNSCC.9 11 18 49 Such differences may 
relate to the more highly immune- reactive microenviron-
ment found in HPV- positive HNSCC containing strongly 
immunogenic tumor- associated viral neoantigens.40 46 
Thus, in view of the modest pathologic responses seen 
in CheckMate 358, it is unclear how the brief period of 
neoadjuvant nivolumab monotherapy in HNSCC (which 
has ~15% ORR in recurrent/metastatic disease) may have 
contributed to the observed long- term clinical outcomes.

Clearly, more effective treatment strategies for HNSCC 
are needed. In addition to evaluating combinatorial 
neoadjuvant therapies as mentioned previously, more 
effective application of post- surgical therapies should 
be considered in efforts to optimize survival outcomes 
in HNSCC. For instance, Uppaluri et al treated patients 
with high- risk HPV- negative tumors (positive surgical 
resection margins or extranodal extension after receiving 
neoadjuvant pembrolizumab) with adjuvant chemora-
diotherapy plus pembrolizumab on- study.28 With this 
adaptive treatment strategy, only 17% of high- risk tumors 
relapsed within a year, suggesting an improvement over 
historical data. These results imply that more aggressive 
neoadjuvant/adjuvant immunotherapy regimens are 
warranted for HPV- negative HNSCC, consistent with the 
generally more aggressive approach taken when treating 
this HNSCC subtype. Multimodal treatment approaches 
in earlier stages of disease, integrating neoadjuvant and 
adjuvant strategies, will likely be needed to achieve further 
advances in immunotherapy for patients with HNSCC.
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Supplementary methods 1. Sample size determination 

Enrollment of ≥42 evaluable patients was planned (≥21 patients each for the human 

papillomavirus [HPV]-positive and HPV-negative cohorts). Evaluable patients were defined as 

those with available paired pre-treatment (screening) and post-treatment (day 29) tissue 

samples. The minimum sample size of 21 patients per HPV cohort was not based on a 

statistical power calculation but was determined to detect, with greater than 66% or 89% 

probability, safety events occurring at an incidence rate of 5% or 10%, respectively. Assuming 

pathologic complete response rates of 10%, 15%, or 20%, this sample size could detect with 

greater than 89%, 97%, or 99% probability, respectively, at least one pathologic complete 

response. 

 

Supplementary methods 2. Definitions of censoring for recurrence-free and overall 
survival 

For analysis of recurrence-free survival, the following censoring rules were defined in the 

statistical analysis plan: 

 Patients who remain alive and whose disease has not recurred will be censored on the 

date of last known alive date.  

 Patients who do not have any post-surgery disease assessments and who remain alive 

will be censored on the date of surgery.  

 Patients who receive subsequent anticancer therapy without recurrence or death will be 

censored at the date of last evaluable disease assessment before initiation of 

subsequent therapy or on the date of initiation of subsequent therapy. Note that protocol-

allowed standard of care adjuvant therapy is not counted as subsequent therapy for this 

rule. 

 

In relation to the analysis of overall survival, the following censoring rules were defined in the 

statistical analysis plan: 

 Patients who remain alive will be censored on the date of last known alive.  
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Table S1 Treatment-related adverse events and select treatment-related adverse events in 26 treated 
patients with HPV-positive HNSCC 

TRAEs, No. (%) 
HPV-positive HNSCC (N=26) 

Any grade Grade 3–4 

Any TRAEa 19 (73.1) 5 (19.2) 

Fatigue 6 (23.1) 0 

Amylase increased  3 (11.5) 0 

Localized edema 3 (11.5) 0 

Lipase increased 2 (7.7) 2 (7.7) 

Chills  2 (7.7) 0 

Headache 2 (7.7) 0 

Pruritis 2 (7.7) 0 

Pyrexia 2 (7.7) 0 

Colitis 1 (3.8) 1 (3.8) 

Dehydration 1 (3.8) 1 (3.8) 

Glossodynia 1 (3.8) 1 (3.8) 

Myasthenia gravis 1 (3.8) 1 (3.8) 

Abdominal pain 1 (3.8) 0 

Asthenia 1 (3.8) 0 

Back pain 1 (3.8) 0 

Blood thyroid stimulating hormone decreased 1 (3.8) 0 

Diarrhea 1 (3.8) 0 

Flushing 1 (3.8) 0 

Formication 1 (3.8) 0 

Hot flush 1 (3.8) 0 

Impetigo 1 (3.8) 0 

Mouth hemorrhage 1 (3.8) 0 

Myalgia 1 (3.8) 0 

Nausea 1 (3.8) 0 

Radiation skin injury 1 (3.8) 0 

Rash macular 1 (3.8) 0 

Skin exfoliation 1 (3.8) 0 

Tendon disorder 1 (3.8) 0 

TRAEs leading to discontinuation 0 0 

Any treatment-related serious AEb 2 (7.7) 2 (7.7) 

Dehydration 1 (3.8) 1 (3.8) 
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Glossodynia 1 (3.8) 1 (3.8) 

Myasthenia gravis 1 (3.8) 1 (3.8) 

Mouth hemorrhage 1 (3.8) 0 

Any treatment-related serious AE leading to 
discontinuation 

0 0 

Select TRAEs, No. (%)c Any grade Grade 3–4 

Any select TRAE 4 (15.4) 1 (3.8) 

Skin 

Pruritus 

Rash macular 

Skin exfoliation 

2 (7.7) 

2 (7.7) 

1 (3.8) 

1 (3.8) 

0 

0 

0 

0 

Endocrine 

Blood thyroid stimulating hormone decreased 

1 (3.8) 

1 (3.8) 

0 

0 

Gastrointestinal 

Colitis 

Diarrhea 

2 (7.7) 

1 (3.8) 

1 (3.8) 

1 (3.8) 

1 (3.8) 

0 

Hepatic 0 0 

Hypersensitivity 0 0 

Pulmonary 0 0 

Renal  0 0 

AE, adverse event; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; 
TRAE, treatment-related adverse event.  

aIncludes events reported between first dose of neoadjuvant nivolumab and 100 days after the last 
dose. Individual patients may have had more than one TRAE. 
bIndividual patients may have had more than one treatment-related serious AE. 
cAEs deemed by the investigator to have a potential immunologic cause. Individual patients may have 
had more than one select TRAE.
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Table S2 Treatment-related adverse events and select treatment-related adverse events in 26 treated 
patients with HPV-negative HNSCC 

TRAEs, No. (%) 
HPV-negative HNSCC (N=26) 

Any grade Grade 3–4 

Any TRAEa 14 (53.8) 3 (11.5) 

Fatigue 5 (19.2) 0 

Lipase increased 2 (7.7) 2 (7.7) 

Rash maculo-papular 2 (7.7) 1 (3.8) 

Amylase increased 2 (7.7) 0 

Hyperthyroidism 2 (7.7) 0 

Pyrexia 2 (7.7) 0 

Arthralgia 1 (3.8) 0 

Dermatitis 1 (3.8) 0 

Diarrhea 1 (3.8) 0 

Eosinophilia 1 (3.8) 0 

Facial pain 1 (3.8) 0 

Hyperhidrosis 1 (3.8) 0 

Hypothyroidism 1 (3.8) 0 

Influenza-like illness 1 (3.8) 0 

Infusion-related reaction 1 (3.8) 0 

Lymphocyte count decreased 1 (3.8) 0 

Monocytosis 1 (3.8) 0 

Mouth hemorrhage 1 (3.8) 0 

Myalgia 1 (3.8) 0 

Nausea 1 (3.8) 0 

Night sweats 1 (3.8) 0 

Pancreatitis 1 (3.8) 0 

Platelet count increased 1 (3.8) 0 

Pruritis  1 (3.8) 0 

Salivary hypersecretion 1 (3.8) 0 

TRAEs leading to discontinuation 0 0 

Any treatment-related serious AEb 4 (15.4) 0 

Facial pain 1 (3.8) 0 

Fatigue 1 (3.8) 0 

Hyperhidrosis 1 (3.8) 0 
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Mouth hemorrhage 1 (3.8) 0 

Pancreatitis 1 (3.8) 0 

Pyrexia 1 (3.8) 0 

Any treatment-related serious AE leading to 
discontinuation 

0 0 

Select TRAEs, No. (%)c Any grade Grade 3–4 

Any select TRAE 5 (19.2) 1 (3.8) 

Skin 

Rash maculo-papular 

Dermatitis  

Pruritus 

4 (15.4) 

2 (7.7) 

1 (3.8) 

1 (3.8) 

1 (3.8) 

1 (3.8) 

0 

0 

Endocrine 

Hyperthyroidism 

Hypothyroidism 

2 (7.7) 

2 (7.7) 

1 (3.8) 

0 

0 

0 

Gastrointestinal 

Diarrhea 

1 (3.8) 

1 (3.8) 

0 

0 

Hepatic 0 0 

Hypersensitivity 

Infusion-related reaction 

1 (3.8) 

1 (3.8) 

0 

0 

Pulmonary 0 0 

Renal  0 0 

AE, adverse event; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; 
TRAE, treatment-related adverse event.  

aIncludes events reported between first dose of neoadjuvant nivolumab and 100 days after the last 
dose. Individual patients may have had more than one TRAE. 
bIndividual patients may have had more than one treatment-related serious AE. 
cAEs deemed by the investigator to have a potential immunologic cause. Individual patients may have 
had more than one select TRAE  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2021-002568:e002568. 9 2021;J Immunother Cancer, et al. Ferris RL



Neoadjuvant Nivolumab for Resectable HNSCC: CheckMate 358 

7 
 

Table S3 Death summary 

Deaths, No. 
HPV-positive HNSCC  

(n=26) 
HPV-negative HNSCC 

(n=26) 

Any cause 1 13 

Disease progression 

Median TTD (range), daysa 

1 

557 (NA–NA) 

8 

413.5 (64–1500) 

AEs unrelated to neoadjuvant 

nivolumab or protocol surgeryb 

Median TTD (range), daysa 

0 

– 

5c 

122 (16–363) 

AE, adverse event; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; 
NA, not applicable; TTD, time to death. 

aTime to death calculated from date of last dose of nivolumab. 
bAE causality for deaths was determined in relation to neoadjuvant nivolumab treatment and the 
protocol surgery only. Any subsequent treatments or medical procedures were not directly assessed 
for relationship to deaths.  
cOne patient who received two doses of nivolumab and did not undergo surgery or biopsy died from 
multiple organ dysfunction syndrome following coronary artery bypass surgery 16 days after their last 
dose; one patient who received two doses of nivolumab and underwent surgery died from febrile 
neutropenia 96 days after their last dose; one patient who received two doses of nivolumab and 
underwent surgery died from septic shock and pulmonary embolism 363 days after their last dose; one 
patient who received two doses of nivolumab and underwent surgery died from arterial injury (injury to 
carotid artery during unrelated surgery) 306 days after their last dose; one patient who received two 
doses of nivolumab and did not undergo surgery or biopsy died from sepsis 122 days after their last 
dose. 
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Table S4 Pathologic and radiographic outcomes and baseline tumor PD-L1 expression for 26 treated patients with HPV-positive HNSCC 

Patient 
No. Procedure 

Pathologic 
response % Target 

lesion 
change 

RFSb OSc % Tumor  
PD-L1 

expressiond 

PD-L1  
CPSd Site  

reviewa 
Central 
review Status Months Status Months 

1 Surgery Non-pCR NR –20.0 No event 51.4 In follow-up 52.3 1 1 
2 Surgery Non-pCR NR –6.7 No event 38.4 In follow-up 39.4 10 12 
3 Surgery Non-pCR MPR –9.5 No event 37.6 In follow-up 38.7 100 100 
4 Surgery Non-pCR pPR +16.7 No event 36.7 In follow-up 37.7 10 1 
5 Surgery Non-pCR NR –15.2 No event 33.0 In follow-up 34.0 60 60 
6 Surgery Non-pCR NR –56.3 No event 32.4 In follow-up 33.3 NA NA 

7 Surgery Non-pCR NR –26.7 No event 30.1 In follow-up 31.2 40 41 
8 Surgery Non-pCR NR 0.0 No event 30.4 In follow-up 31.5 1 10 
9 Surgery Non-pCR NR 0.0 No event 31.7 In follow-up 32.7 40 65 

10 Surgery Non-pCR NR 0.0 No event 30.9 In follow-up 31.9 0 0 
11 Surgery Non-pCR pPR –66.7 Recurrence 7.2 In follow-up 30.4 20 12 
12 Surgery Non-pCR NR +9.6 No evente 0.0 In follow-up 30.7 5 15 
13 Surgery Non-pCR pPR –15.0 Recurrence 3.6 In follow-up 34.5 NA NA 

14 Surgery Non-pCR NR –1.8 No event 40.3 In follow-up 41.2 0 2 
15 Surgery Non-pCR NR –75.0 No event  42.7 In follow-up 43.7 40 40 
16 Surgery Non-pCR NA –12.0 No event 39.1 In follow-up 40.0 10 10 
17 Surgery Non-pCR NR +32.4 WC 18.2 WC 19.1 3 2 
18 Surgery Non-pCR NR +54.3 No event 44.0 In follow-up 44.8 1 15 

19 Biopsy NA NR –26.4 NA NA In follow-up 52.5 30 50 
20 Biopsy NA pPR –8.7 NA NA In follow-up 51.0 NA NA 

21 Biopsy NA NR +2.6 NA NA In follow-up 51.0 25 10 
22 Biopsy NA NR –5.9 NA NA In follow-up 49.7 NA NA 

23 Biopsy NA NR NA NA NA Death 18.8 1 0 
24 Biopsy NA pPR 0.0 NA NA In follow-up 48.1 0 10 
25 Biopsy NA NR +19.4 NA NA In follow-up 42.8 2 5 
26 Biopsy NA NR 0.0 NA NA LTFU 26.2 NA NA 

CPS, combined positive score; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; LTFU, lost to follow-up; 
MPR, major pathologic response; NA, not available; NR, no response (i.e. no pCR, MPR, or pPR); OS, overall survival; pCR, pathologic 
complete response; pPR, pathologic partial response; PD-L1, programmed cell death ligand 1; RFS, recurrence-free survival; WC, 
withdrew consent. 
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aRepresents individual investigative site’s pathologic analysis of complete specimens only in patients with a complete surgical resection. 
bRFS was measured from the date of surgery. 
cOS was measured from the date of start of neoadjuvant nivolumab therapy. 
d“NA” (not available) refers to one of the following situations: (i) a sample was not taken for PD-L1 testing or a test was not performed,  
or (ii) a sample was collected and tested, but the result was not interpretable.  
ePatient was censored for RFS on the date of surgery due to no post-surgery disease assessments and no death.   
All patients received two neoadjuvant doses of nivolumab.  
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Table S5 Pathologic and radiographic outcomes and baseline tumor PD-L1 expression for 26 treated patients with HPV-negative HNSCC 

Patient 
No. Procedure 

Pathologic 
response % Target 

lesion 
change 

RFSb OSc % Tumor  
PD-L1 

expressiond 

PD-L1  
CPSd Site  

reviewa 
Central 
review Status Months Status Months 

27 Surgery Non-pCR NR –6.5 Death 2.7 Death 3.6 20 45 
28 Surgery Non-pCR NR +10.0 Recurrence 6.2 Death 16.5 0 0 
29 Surgery Non-pCR NR +11.1 Recurrence 8.1 Death 43.9 80 80 
30 Surgery Non-pCR NR –42.0 No evente 0.0 In follow-up 33.6 3f 1 
31 Surgery Non-pCR NR NA Recurrence 4.8 Death 12.4 NA NA 
32 Surgery Non-pCR NR –3.6 No evente 0.0 In follow-up 43.8 1 5 

33 Surgery Non-pCR NR +17.7 Recurrence 2.8 Death 11.6 5 2 
34 Surgery Non-pCR NR +15.7 Recurrence 13.5 Death 22.1 0 7 
35 Surgery Non-pCR NR –7.8 No event 51.1 In follow-up 51.8 40 90 
36 Surgery Non-pCR NR +111.9 Death 1.9 Death 2.7 35 35 
37 Surgery Non-pCR pPR –19.6 No event 45.4 In follow-up 46.6 40 56 
38 Surgery Non-pCR NR 0.0 WC 6.2 WC 7.2 50 60 
39 Surgery Non-pCR NA –24.0 No event 53.3 In follow-up 53.9 35 40 

40g Surgery Non-pCR NA 0.0 No event 33.5 In follow-up 34.4 50 53 
41 Surgery Non-pCR NR +5.4 Death 9.6 Death 10.5 0 0 
42 Surgery Non-pCR NR +16.9 No event 43.8 In follow-up 44.8 0 0 
43 Surgery Non-pCR NR –24.0 No event 42.4 In follow-up 43.3 NA NA 
44 Surgery Non-pCR NR 0.0 No event 41.4 In follow-up 42.2 25 35 
45 Surgery Non-pCR NR –2.8 No event 39.2 In follow-up 39.9 5 6 

46 Biopsyh NA pPR -13.3 No eventi 14.5 Death 49.8 0 0 
47 Biopsy NA NR +40.0 NA NA Death 9.9 5 15 

48 Biopsy NA pCR –54.5 NA NA In follow-up 49.7 NA NA 

49 None NA NA NA NA NA Death 1.0 100 100 

50 None NA NA +30.2 NA NA Death 7.8 10 25 
51 None NA NA +32.6 NA NA WC 1.8 100 100 
52 None NA NA +40.0 NA NA Death  4.4 40 5 

CPS, combined positive score; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; MPR, major pathologic 
response; NA, not available; NR, no response (i.e. no pCR, MPR, or pPR); OS, overall survival; pCR, pathologic complete response; pPR, 
pathologic partial response; PD-L1, programmed cell death ligand 1; RFS, recurrence-free survival; WC, withdrew consent. 
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aRepresents individual investigative site’s pathologic analysis of complete specimens only in patients with a complete surgical resection. 
bRFS was measured from the date of surgery. 
cOS was measured from the date of start of neoadjuvant nivolumab therapy. 
d“NA” (not available) refers to one of the following situations: (i) a sample was not taken for PD-L1 testing or a test was not performed, or (ii) 
a sample was collected and tested, but the result was not interpretable. 
ePatient was censored for RFS on the date of surgery due to no post-surgery disease assessments and no death.    
fTumor PD-L1 expression was confirmed after database lock. 
gPatient received only one neoadjuvant dose of nivolumab; all other patients received two neoadjuvant doses. 
hPatient was captured in database lock as receiving complete surgical resection; however, the study site subsequently indicated that they 
had received a planned post-nivolumab biopsy instead.  
iPatient was censored at last tumor assessment. 
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Figure S1 Patient treatment and disposition  
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HPV, human papillomavirus; G3, grade 3; OS, overall survival; RFS, recurrence-free survival; T-R, treatment-related. 

aAll eight patients received a planned post-nivolumab biopsy instead of surgery due to misinterpretation of the study protocol. 
Surgery is defined as complete surgical resection of all disease sites with intent to cure. 
bFour patients did not receive surgery or biopsy due to non-treatment-related multiple organ dysfunction syndrome (n=1), consent 
withdrawal before surgery (n=1), or rapid tumor progression (n=2); two other patients received a planned post-nivolumab biopsy 
instead of surgery due to misinterpretation of the study protocol. 
cOne patient initially reported as having received surgery at database lock was subsequently found to have received a planned post-
nivolumab biopsy instead, not complete surgical resection; this patient is categorized as having received surgery in the RFS 
outcomes.  
dOne patient who had a planned post-nivolumab biopsy instead of surgery did not have available data for assessing radiographic 
response. 
eOne patient who underwent surgery and one who did not undergo surgery or biopsy did not have available data for assessing 
radiographic response. 

The numbers of patients in each cohort who underwent site and/or central pathology review are shown in Tables S4 and S5 in this 
supplement. 
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Figure S2 Overall survival in all treated patients with HNSCC in the HPV-positive (n=26) and HPV-negative (n=26) cohorts. Median follow-up 
for these cohorts was 38.2 months (range, 18.8–52.5) and 27.9 months (range, 1.0–53.9), respectively. The single death in the HPV-positive 
cohort was due to tumor progression. There were 13 on-study deaths in the HPV-negative cohort, eight due to disease progression and five 
due to AEs unrelated to neoadjuvant nivolumab or protocol surgery. 
 

 

 

HPV, human papillomavirus; NE, not estimable; NR, not reached; OS, overall survival.  
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Figure S3 Flow chart of anticancer therapies subsequent to neoadjuvant nivolumab for the (A) HPV-positive and (B) HPV-negative HNSCC 

cohorts  

 
 

CET, cetuximab; CIS, cisplatin; HPV, human papillomavirus; NIVO, nivolumab; RT, radiotherapy; ST, systemic therapy. 

aAll patients received two doses of neoadjuvant nivolumab. 
bAll eight patients received a planned post-nivolumab biopsy instead of complete surgical resection due to misinterpretation of the study 
protocol.  
cPatient received off-study post-recurrence nivolumab (i.e. outside of the CheckMate 358 trial).  
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5-FU, fluorouracil; ATEZO, atezolizumab; CAR, carboplatin; CET, cetuximab; CIS, cisplatin; DOC, docetaxel; HPV, human papillomavirus; IA, 
investigational agent; MET, methotrexate; NIVO, nivolumab; PAC, paclitaxel; PEMBRO, pembrolizumab; RT, radiotherapy; ST, systemic 
therapy. 

a25 patients received two doses of neoadjuvant nivolumab; one patient received only a single neoadjuvant dose. 
bOne patient was reported as having received surgery at database lock but was subsequently found to have received a planned  
post-nivolumab biopsy instead, not complete surgical resection. 
cBoth patients received a planned post-nivolumab biopsy instead of complete surgical resection due to misinterpretation of the study protocol.  
dPatient received on-study post-recurrence nivolumab per the CheckMate 358 protocol.  
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Figure S4 Association of TMB with (A) HPV status and smoking status or (B) pathologic response by central review in patients with relevant 
available data. HPV-positive tumors appeared to have lower TMB than HPV-negative tumors. None of six patients with HPV-positive tumors 
had TMB >100, versus six of 13 patients with HPV-negative tumors. There was no clear relationship between TMB and smoking status in 
these samples. Because there were only two pathologic responses among these samples (both in HPV-positive tumors), no conclusions can 
be drawn about a potential relationship between TMB and pathologic response. Of the 19 patients with TMB data, 16 had surgery, one had a 
planned post-nivolumab biopsy instead, and two had neither surgery nor biopsy. 
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HPV, human papillomavirus; MPR, major pathologic response; NR, no response (i.e. no pCR, MPR, or pPR); pPR, pathologic partial 
response; TMB, tumor mutational burden.  
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Figure S5 Gene expression profiling (RNAseq) for immune cell signatures and individual genes in patients with relevant available data (HPV-
positive, n=9; HPV-negative, n=12). Inflammation gene signature scores, T-cell signature, and CD8A gene expression, as well as B-cell and 
dendritic cell signature scores appeared to be higher in HPV-positive tumors. In contrast, M2 macrophage signature and CD56 gene 
expression were slightly lower in HPV-positive tumors. Regulatory T-cell signature expression appeared to be similar between the two groups. 
Because there were only two pathologic responses among these samples (both in HPV-positive tumors), no conclusions can be drawn about 
a potential relationship between immune cell signatures and pathologic response. Of the 21 patients with RNAseq data, 19 had surgery and 
two had neither surgery nor biopsy. 
 

 

 

 

HPV, human papillomavirus; MPR, major pathologic response; NA, not available; NR, no response (i.e. no pCR, MPR, or pPR); pPR, 

pathologic partial response.  
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Figure S6 Gene expression profiling (RNAseq) for immune checkpoint molecules in patients with relevant available data (HPV-positive, n=9; 
HPV-negative, n=12). Expression of the immune checkpoints PDCD1 (PD-1) and LAG3 appeared to be higher in HPV-positive versus HPV-
negative tumors. Because there were only two pathologic responses among these samples (both in HPV-positive tumors), no conclusions can 
be drawn about a potential relationship between immune cell signatures and pathologic response. Of the 21 patients with RNAseq data, 19 
had surgery and two had neither surgery nor biopsy. 

 

 
 
 
 
HPV, human papillomavirus; MPR, major pathologic response; NA, not available; NR, no response (i.e. no pCR, MPR, or pPR); pPR, 
pathologic partial response 
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SYNOPSIS
Clinical Protocol CA209358

Protocol Title: Non-Comparative, Open-Label, Multiple Cohort, Phase 1/2 Study of Nivolumab Monotherapy 
and Nivolumab Combination Therapy in Subjects with Virus-Positive and Virus-Negative Solid Tumors

Investigational Product(s), Dose and Mode of Administration, Duration of Treatment with Investigational 
Product(s): 
On the basis of eligibility and tumor type  

 HPV positive and negative squamous cell cancer of the head and neck 
[SCCHN],  

 the study will enroll or randomize subjects into neoadjuvant treatment  
 

Treatments for each cohort are as follows:

Neoadjuvant cohort:

 Nivolumab administered intravenously (IV) over 30 minutes at 240 mg for 2 doses, on Day 1 and Day 15

 

 
 

 
 
 

 
 
 

 

 
 
  
 
 
 
 
 

Study Phase: 1/2
Research Hypothesis (A):  Nivolumab, in the neoadjuvant setting, will be safe and tolerable in subjects with select 
virus positive and virus-negative tumors.
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Primary Objectives  

 In the neoadjuvant cohort, to investigate the safety and tolerability of neoadjuvant nivolumab administration in 
the following tumor types:
 HPV-positive SCCHN
 HPV-negative SCCHN
  

  

 

 

 

 

Secondary Objectives



Exploratory Objectives

Neoadjuvant Cohort

 To determine the percent change from baseline of select immune cells and the percent change from baseline of 
select immune activation/inhibitory molecules of viral specific T cells in tumor specific subsets of nivolumab 
treated subjects.

 To evaluate the progression-free survival up to 1 year after neoadjuvant administration of nivolumab.
 To determine the percent change from baseline in tumor volume after two doses of neoadjuvant nivolumab.
 To determine pathologic complete response of tumors in subjects who receive surgical resection after two doses 

of neoadjuvant nivolumab in SCCHN
 To evaluate changes in anti-viral and anti-tumor immune responses at the tumor site, using proliferative and/or 

functional assays.
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 To investigate the potential association between selected biomarker measures in peripheral blood and tumor 
tissue, including PD-L1, with safety and clinical efficacy measures. 

 To investigate the pharmacodynamic activity of nivolumab in the peripheral blood and tumor tissue as measured 
by gene expression, flow cytometry, immunohistochemistry and soluble factor assays. 

 
 To evaluate the potential association between the number of tumor mutations and neoantigens with clinical 

efficacy measures and determine if tumor antigen-specific T cells are present in the periphery.
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 

Study Design:  This is an open label, multi-center, phase 1/2 trial to investigate the safety and efficacy of nivolumab 
as a single agent  

 in viral positive and viral negative tumor types of the following tumor types:  
HPV positive and negative SCCHN,  

On the basis of eligibility and tumor type, patients will be enrolled into the neoadjuvant or recurrent/metastatic 
monotherapy, or assigned or randomized into the recurrent/metastatic combination therapies cohorts (A, B, C or D). 
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. 

Study Design Schematic for the Neoadjuvant Cohort

The tumor types for the neoadjuvant cohort and the study design schematic for the neoadjuvant cohort are presented 
below:
 HPV positive SCCHN and HPV negative SCCHN

 
 

 

 
 

 

 

Ne
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Nivo 240 mg
(2 doses)

1) Day 1
2) Day 15

Biopsy
Prior to 1st

dose

Biopsy or 
Surgical 

resection
(Day 29)

Investigator’s choice 
Standard of Care 

(SOC)

Nivo 240 mg Q2 weeks
Until 24 months maximum 

duration, PD, or Toxicity

Treatment Follow-UpScreening Subsequent Treatment
Up to 5 weeks

TUMORS:
 

 

 

• HPV (+) SCCHN – N = 
21 evaluable subjects

• HPV (-) SCCHN – N = 
21 evaluable subjects

• F/U  visit 1+2
• F/U post 

surgery (month 
4, 8, and 12)

• Survival F/U

For Subjects with HPV: 
Virus selection required 

If unresectable recurrent or 
metastatic disease within 1 

year after end of SOC 
If 

el
ig

ib
le

Min 12 weeks

10 subjects enrolled in each tumor - PAUSE –
Safety analyses

Additional 11 subjects enrolled if  ≤ 2/10 have 
surgery delayed > 4 weeks (due to nivo AE’s as 

specified in the label)
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Study Population:

Inclusion Criteria:

 

 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 

  
v) Squamous cell carcinoma of the Head and Neck

(1). For subjects in the neoadjuvant and metastatic (monotherapy and combination) cohorts HPV 
positivity is defined by p16INK4a (p16) IHC employing clone E6H4 form MTM (Roche). HPV p16 
IHC should be interpreted as positive if > 70% strong and diffuse nuclear and cytoplasmic staining 
is specific to tumor cells. Testing for HPV 16 will be performed prior to study drug assignment 
using an appropriately validated test.

(2). HPV positive status can be obtained from either the primary tumor or metastatic lymph node.
(3). For subjects in the virus negative neoadjuvant cohort, HPV status should be documented as defined 

above. The p16 IHC should be interpreted as negative if < 70% strong and diffuse nuclear and 
cytoplasmic staining is specific to tumor cells.

b) For subjects in the neoadjuvant cohort 
i) Squamous cell carcinoma of the Head and Neck for whom surgical resection is planned. 

(1). Subjects must have newly diagnosed, histologically or cytologically confirmed squamous cell 
carcinoma or undifferentiated carcinoma of the oral cavity, pharynx and larynx. Subjects must have 
been determined to have resectable disease. 

(2). Subjects must have tumor amenable to pre-treatment biopsy. Post-treatment biopsy will consist of 
the operative specimen. Excisional, incisional or core needle samples are acceptable. Fine needle 
aspirates are prohibited. See Section 5.6.9 for further details. The biopsy may have been obtained 
from the primary tumor or metastatic lymph node. 
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(3). Subjects must have both of the following:  
a. T1 or greater primary lesions, 
b. N1 or greater nodal disease,
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d) For both neoadjuvant and metastatic (monotherapy and combination) cohorts
i) Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1
ii) Men and women of age 18 or older.
iii) Subject willing to comply to provide tumor tissue for PD-L1 expression analysis and other biomarker 

correlative studies. Biopsy should be excisional, incisional or core needle. Fine needle aspirates are 
prohibited.

Exclusion Criteria:

1. Target Disease Exceptions
a) Active brain metastases or leptomeningeal metastases. Exception: Subjects with brain metastases are eligible 

if these have been treated and there is no magnetic resonance imaging (MRI) evidence of progression for at 
least 4 weeks after treatment is complete and within 28 days prior to first dose of study drug administration. 
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There must also be no requirement for immunosuppressive doses of systemic corticosteroids (> 10 mg/day 
prednisone equivalents) for at least 2 weeks prior to study drug administration.

2. Medical History and Concurrent Diseases
a) Any serious or uncontrolled medical disorder that, in the opinion of the investigator, may increase the risk 

associated with study participation or study drug administration, impair the ability of the subject to receive 
protocol therapy, or interfere with the interpretation of study results.

b) Prior malignancy active within the previous 3 years except for locally curable cancers that have been 
apparently cured or successfully resected, such as basal or squamous cell skin cancer, superficial bladder 
cancer, or gastric cancer, or carcinoma in situ of the prostate, cervix, or breast.

c) Subjects with active, known or suspected autoimmune disease. Subjects with skin disorders (such as vitiligo, 
psoriasis, or alopecia), type I diabetes mellitus, residual hypothyroidism only requiring hormone replacement, 
or conditions not expected to recur in the absence of an external trigger are permitted to enroll.

d) Subjects with a condition requiring systemic treatment with either corticosteroids (> 10 mg daily prednisone 
equivalents) or other immunosuppressive medications within 14 days of study drug administration. Inhaled 
or topical steroids, and adrenal replacement doses are permitted in the absence of active autoimmune disease.

e) Subjects with primary tumor or nodal metastasis fixed to the carotid artery, skull base or cervical spine.

f) Prior therapy with experimental anti-tumor vaccines; any T cell co-stimulation or checkpoint pathways, such 
as anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or anti-CTLA-4 antibody, including ipilimumab; or other 
medicines specifically targeting T cell co-stimulation or checkpoint pathways is also prohibited.  

g) All toxicities attributed to prior anti-cancer therapy other than alopecia and fatigue must have resolved to 
Grade 1 (NCI CTCAE version 4) or baseline before administration of study drug. Subjects with toxicities 
attributed to prior anti-cancer therapy which are not expected to resolve and result in long lasting sequelae, 
such as neuropathy after platinum based therapy, are permitted to enroll.

h) Treatment with any chemotherapy, radiation therapy, biologics for cancer, or investigational therapy within 
28 days of first administration of study treatment (subjects with prior cytotoxic or investigational products 
< 4 weeks prior to treatment might be eligible after discussion between investigator and sponsor, if toxicities 
from the prior treatment have been resolved to Grade 1 (NCI CTCAE version 4).
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l) Treatment with botanical preparations (eg herbal supplements or traditional Chinese medicines) intended for 
general health support or to treat the disease under study within 2 weeks prior to randomization/treatment.

 
 

3. Physical and Laboratory Test Findings
a) Any positive test result for hepatitis B virus or hepatitis C virus indicating acute or chronic infection, and/or 

detectable presence of virus, e.g. Hepatitis B surface antigen (HBsAg, Australia antigen) positive, or Hepatitis 
C antibody (anti-HCV) positive (except if HCV-RNA negative).

b) Known history of testing positive for human immunodeficiency virus (HIV) or known acquired 
immunodeficiency syndrome (AIDS). NOTE: Testing for HIV must be performed at sites where mandated 
locally.

4. Allergies and Adverse Drug Reaction
a) History of allergy to study drug components.

b) History of severe hypersensitivity reaction to any monoclonal antibody.

5. Sex and Reproductive Status
a) WOCBP who are pregnant or breastfeeding

b) Women with a positive pregnancy test at enrollment or prior to administration of study medication

Study Drug: includes both Investigational [Medicinal] Products (IP/IMP) and Non-investigational [Medicinal] 
Products (Non-IP/Non-IMP) as listed:

Study Drug Dosing

Cohort Drug Dose Frequency of 
administration

Route of 
administration Duration

Neoadjuvant Nivolumab 240 mg flat 
dose

Day 1,

Day 15a
30 minute 

Intravenous 
(IV) infusion

Two doses
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a A delay of the 2nd dose of nivolumab is acceptable for up to 1 week (up to Day 22); however, the 2nd dose 
of nivolumab should not be administered after Day 22 in order to avoid postponing surgery/biopsy beyond Day 29 
and subsequent standard of care.

Study Assessments: 

Safety: 

Safety assessments at baseline will include a medical history to be obtained to capture relevant underlying conditions. 
Baseline examinations should include signs and symptoms, weight, height, ECOG Performance Status, BP, HR, 
temperature, and respiratory rate should be performed within 14 days prior to first dose. Concomitant medications 
will also be collected from within 14 days prior to first dose and through the study treatment. Baseline safety laboratory 
assessments should be done within 14 days prior to the first dose. 

Subjects will be evaluated for safety if they have received any study drug. Toxicity assessments will be performed 
continuously during the treatment phase. On-study assessments including weight, height, ECOG Performance Status, 
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BP, HR, temperature, respiratory rate, and oxygen saturation by pulse oximetry at rest and after exertion will be 
performed. On-study safety laboratory assessments will also be performed. 

Efficacy: 
Tumor imaging assessments for ongoing study treatment decisions will be completed by the investigator using 
RECIST (Response Evaluation Criteria in Solid Tumors) 1.1 criteria.

Statistical Considerations:
Sample Size: Sample size determination is not based on statistical power calculation.

1) Neoadjuvant cohort: 
The SCCHN tumor types will contain 21 HPV-positive and 21 HPV-negative evaluable subjects.  

A sample size of 21 subjects can detect, 
with more than 66% and 89% probability, a safety event that occurs at an incident rate of 5% and 10%, respectively. 
Assuming 10%, 15%, and 20% for pathologic complete response rate, a sample size of 21 can detect, more than 89%, 
97% and 99% probability, at least one pathologic complete response respectively.
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Endpoints:

Primary Endpoints:
Neoadjuvant cohort: 

 The safety and tolerability objective will be measured by the incidence of drug-related select AEs and drug-related 
SAEs.

 Rate of surgery delay, which is defined as the proportion of subjects in the neoadjuvant cohort with surgery 
delayed > 4 weeks from the planned surgery date or planned start date for chemoradiation due to a drug-related 
AE will be reported for each tumor type.

Exploratory Endpoints:
Neoadjuvant cohort: 

 The percent change from baseline of immune cells and the percent change from baseline of select immune 
activation/inhibitory molecules of viral-specific T cells in tumor specific subsets of nivolumab treated subjects 
will be evaluated.  

 Investigator-assessed progression free survival (PFS) after surgery/biopsy, which is defined in section 8.3.3.
 The percent change in tumor volume from baseline after two doses of neoadjuvant nivolumab is defined as the 

ratio of the change in tumor volume and the baseline tumor volume.
 The proportion of treated subjects who experiences pathologic complete response will be used to determine 

pathologic response rate of tumors after two doses of neoadjuvant nivolumab in HPV positive and negative 
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SCCHN, . Pathological complete 
response (pCR) is defined as the absence of residual viable invasive cancer on hematoxylin and eosin evaluation 
of the complete resected tumor specimen and all sampled regional lymph nodes following completion of 
neoadjuvant systemic therapy.

 

 

 
 

 

 

 

Analyses:

Analyses for primary endpoints: 
Neoadjuvant cohort: 

 Analyses of drug-related select AEs and drug-related SAEs are discussed in Section of safety analyses.
 Rate of surgery delay will be summarized by binomial response rates and their corresponding two-sided 95% 

exact CIs using Clopper-Pearson method. 
 

 
 

 

 
 
 
 

 
 
 

Analyses for exploratory endpoints: 
Methods for exploratory endpoints will be discussed in details in the statistical analysis plan.
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Safety Analyses
Safety analyses will be performed in all treated subjects. Descriptive statistics of safety will be presented using 
NCI CTCAE version 4. All on-study AEs, drug-related, AEs, SAEs and drug-related SAEs will be tabulated using 
worst grade per NCI CTCAE version 4 criteria by system organ class and MedDRA preferred term. On-study lab 
parameters including hematology, chemistry, liver function, thyroid function, and renal function will be summarized 
using worst grade per NCI CTCAE version 4 criteria.

The proportion of subjects in the neoadjuvant cohort with surgery delayed > 4 weeks due to a drug-related AE will be 
reported for each tumor type and the Clopper-Pearson method will be used to estimate the two-sided 95% confidence 
interval.

 
 
 
 
 
 

Biomarker Analyses
The pharmacodynamic effects of nivolumab as monotherapy 

 on selected biomarkers will be assessed by summary statistics and corresponding 
changes (or percent changes) from baseline tabulated by time and cohort. In addition, the time course of biomarker 
outcomes will be investigated graphically, by summary plots or individual subject plots. If there is an indication of a 
meaningful pharmacodynamic trend, methods such as linear mixed models may be used to characterize the pattern of 
change over time. The potential association between PD-L1 expression level (IHC) and clinical efficacy measures will 
be assessed using Fisher’s exact test or other methodology as appropriate.

Potential associations of various biomarker measures with pharmacokinetic exposure, safety and clinical efficacy 
measures will be investigated based on data availability. Methods such as, but not limited to, logistic regression and 
graphical summaries may be used to assess these associations.

The methodology for additional exploratory biomarker analyses will be described in the statistical analysis plan.
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2 ETHICAL CONSIDERATIONS
2.1 Good Clinical Practice
This study will be conducted in accordance with Good Clinical Practice (GCP), as defined by the 
International Conference on Harmonisation (ICH) and in accordance with the ethical principles 
underlying European Union Directive 2001/20/EC and the United States Code of Federal 
Regulations, Title 21, Part 50 (21CFR50).

The study will be conducted in compliance with the protocol. The protocol and any amendments 
and the subject informed consent will receive Institutional Review Board/Independent Ethics 
Committee (IRB/IEC) approval/favorable opinion prior to initiation of the study.
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All potential serious breaches must be reported to BMS immediately. A serious breach is a breach 
of the conditions and principles of GCP in connection with the study or the protocol, which is 
likely to affect, to a significant degree, the safety or physical or mental integrity of the subjects of 
the study or the scientific value of the study.

Personnel involved in conducting this study will be qualified by education, training, and 
experience to perform their respective tasks.

This study will not use the services of study personnel where sanctions have been invoked or where 
there has been scientific misconduct or fraud (eg, loss of medical licensure, debarment). 

2.2 Institutional Review Board/Independent Ethics Committee
Before study initiation, the investigator must have written and dated approval/favorable opinion 
from the IRB/IEC for the protocol, consent form, subject recruitment materials 
(eg, advertisements), and any other written information to be provided to subjects. The investigator 
or BMS should also provide the IRB/IEC with a copy of the Investigator Brochure or product 
labeling information to be provided to subjects and any updates. 

The investigator or BMS should provide the IRB/IEC with reports, updates and other information 
(eg, expedited safety reports, amendments, and administrative letters) according to regulatory 
requirements or institution procedures.

2.3 Informed Consent
Investigators must ensure that subjects are clearly and fully informed about the purpose, potential 
risks, and other critical issues regarding clinical studies in which they volunteer to participate. 

In situations where consent cannot be given to subjects, their legally acceptable representatives as 
per country guidelines) are clearly and fully informed about the purpose, potential risks, and other 
critical issues regarding clinical studies in which the subject volunteers to participate. 

BMS will provide the investigator with an appropriate (ie, Global or Local) sample informed 
consent form which will include all elements required by ICH, GCP and applicable regulatory 
requirements. The sample informed consent form will adhere to the ethical principles that have 
their origin in the Declaration of Helsinki.

Investigators must:

1) Provide a copy of the consent form and written information about the study in the language in 
which the subject is most proficient prior to clinical study participation. The language must be 
non-technical and easily understood. 

2) Allow time necessary for subject or subject's legally acceptable representative to inquire about 
the details of the study.

3) Obtain an informed consent signed and personally dated by the subject or the subject's legally 
acceptable representative and by the person who conducted the informed consent discussion. 

4) Obtain the IRB/IEC’s written approval/favorable opinion of the written informed consent form 
and any other information to be provided to the subjects, prior to the beginning of the study, 
and after any revisions are completed for new information.
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5) If informed consent is initially given by a subject’s legally acceptable representative or legal 
guardian, and the subject subsequently becomes capable of making and communicating his or 
her informed consent during the study, consent must additionally be obtained from the subject.

6) Revise the informed consent whenever important new information becomes available that is 
relevant to the subject's consent. The investigator, or a person designated by the investigator, 
should fully inform the subject or the subject's legally acceptable representative or legal 
guardian, of all pertinent aspects of the study and of any new information relevant to the 
subject's willingness to continue participation in the study. This communication should be 
documented. 

The confidentiality of records that could identify subjects must be protected, respecting the privacy 
and confidentiality rules applicable to regulatory requirements, the subjects' signed ICF and, in the 
US, the subjects’ signed HIPAA Authorization.

The consent form must also include a statement that BMS and regulatory authorities have direct 
access to subject records. 

The rights, safety, and well-being of the study subjects are the most important considerations and 
should prevail over interests of science and society.

3 INVESTIGATIONAL PLAN
3.1 Study Design and Duration
This is an open label, multi-center, phase 1/2 trial to investigate the safety and efficacy of 
nivolumab as a single agent

 in viral positive and viral negative tumor types of the 
following tumor types:  

HPV positive and negative squamous cell cancer 
of the head and neck (SCCHN),  

.

On the basis of eligibility and tumor type, patients will be enrolled into the neoadjuvant or 
recurrent/metastatic monotherapy  

 cohorts  
 

 
 
 
 

Treatments for each cohort are as follows:
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Neoadjuvant cohort:

 Nivolumab administered intravenously (IV) over 30 minutes at 240 mg for 2 doses, on Day 
1 and Day 15

 
 

 

 
 
 

 

 
 
 
 
 
 
 
 
 

The tumor types for the neoadjuvant cohort and the study design schematic for the neoadjuvant 
cohort (Figure 3.1-1) are presented below:

 HPV positive SCCHN and HPV negative SCCHN
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Figure 3.1-1: Study Design Schematic for the Neoadjuvant Cohort:
Ne
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(2 doses)

1) Day 1
2) Day 15

Biopsy
Prior to 1st
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Biopsy or 
Surgical 

resection
(Day 29)
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Standard of Care 

(SOC)
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• HPV (+) SCCHN – N = 
21 evaluable subjects

• HPV (-) SCCHN – N = 
21 evaluable subjects

• F/U  visit 1+2
• F/U post 

surgery (month 
4, 8, and 12)

• Survival F/U

For Subjects with HPV: 
Virus selection required 

If unresectable recurrent or 
metastatic disease within 1 

year after end of SOC 

If 
el

ig
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le

Min 12 weeks

10 subjects enrolled in each tumor - PAUSE –
Safety analyses

Additional 11 subjects enrolled if  ≤ 2/10 have 
surgery delayed > 4 weeks (due to nivo AE’s as 

specified in the label)
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3.1.1 Viral Status Determination Prior to Entry

The study will enroll prospective subjects diagnosed with SCCHN. SCCHN subjects will provide 
consent, via pre-screening informed consent, for determination of HPV viral status, if prior results 
are not available during the screening period . Viral 
testing will be performed locally or by a central laboratory and test results will be collected. After 
viral test result is confirmed positive, consent for demographic and further eligibility will be 
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Neoadjuvant cohort: Confirmation of viral status is required prior to study drug assignment for 
SCCHN subjects enrolled. Viral testing determined more than 35 days prior to first dose may be 
used. For SCCHN tumor types in the neoadjuvant cohort, 21 evaluable subjects with virus positive 
disease and 21 evaluable subjects with virus negative disease will be enrolled.  
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Table 3.1.1-1: Testing for Viral Status Prior to Treatment

Cohort Tumor Type Viral status required prior to 
study drug (Testing)

Neoadjuvant SCCHN YES (p16 IHC)

  
 

 

 
 

 

 
 

 
 

3.1.2 Neoadjuvant Cohort
The primary objective of the neoadjuvant cohort is to evaluate the safety and tolerability of 
neoadjuvant nivolumab administration in subjects with select tumor types. 

For subjects in the neoadjuvant cohort, radiographic tumor assessments will occur at the following 
time points (see Table 5.4.1-2). 

 Screening to ensure the subject has resectable disease.
 Within 7 days and prior to the planned surgery or chemotherapy/radiation
 Post-surgery (SCCHN )  

.

All subjects must have tumor amenable to pre-treatment biopsy (core needle); post-treatment 
biopsy will consist of the operative specimen  
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Treatment within the neoadjuvant cohort will consist of:

 A pre-treatment, core-needle, biopsy for all subjects. (Four core-needle biopsies, as described 
in the laboratory manual, are suggested.)

 Two doses of nivolumab will be administered at 240 mg IV on Day 1 and Day 15
 Surgical resections (SCCHN ),  

will occur on Day 29 (+/- days). No other
pre-surgical therapy is allowed. 

 After neoadjuvant nivolumab treatment followed by surgical resection , subjects 
will receive standard of care (observation, chemo and/or RT, according to physician’s 
choice). 

 Subjects who develop unresectable recurrent or metastatic disease within 1 year of surgery
 may receive nivolumab at 240 mg IV every 2 weeks until 

24 months of treatment, toxicity, or disease progression, if medically eligible, ie, meet 
eligibility criteria for metastatic cohort. Written approval from the sponsor’s medical monitor 
is required for subject to be considered eligible. Nivolumab can be administered no earlier 
than 4 weeks after the last standard of care treatment. 

 Enrollment for each tumor type in the neoadjuvant cohort will pause after the first 
10 subjects are treated to assess safety and determine the number of subjects with 

surgical delays beyond 4 weeks from the planned surgery date  
If  3 of the first 10 subjects for a single tumor type 

have delays beyond 4 weeks from the planned surgery date  
due to a nivolumab immune-related adverse event(s) specified in the label in 

the region of treatment, that specific tumor cohort will close. The remaining tumor types in 
the neoadjuvant cohort will not close enrollment should a tumor type(s) close due to a delay 
in surgery due to nivolumab. If the first 8 patients treated for a single tumor type experience 
no delay, a pause in enrollment will not be required.  
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3.2 Post Study Access to Therapy
At the conclusion of the study, subjects who continue to demonstrate clinical benefit will be 
eligible to receive BMS supplied study drug for the maximum treatment duration specified in 
Section 3.1. Study drug will be provided via an extension of the study, a rollover study requiring 
approval by responsible health authority and ethics committee or through another mechanism at 
the discretion of BMS. BMS reserves the right to terminate access to BMS supplied study drug if 
any of the following occur: a) the marketing application is rejected by responsible health authority; 
b) the study is terminated due to safety concerns; c) the subject can obtain medication from a 
government sponsored or private health program; or d) therapeutic alternatives become available 
in the local market.

3.3 Study Population
For entry into the study, the following criteria MUST be met.

3.3.1 Inclusion Criteria
1. Signed Written Informed Consent

a) Subjects must have signed and dated an IRB/IEC approved written informed consent form 
in accordance with regulatory and institutional guidelines. This must be obtained before 
the performance of any protocol related procedures that are not part of normal subject care.

b) Subjects must be willing and able to comply with scheduled visits, treatment schedule, 
laboratory tests, and other requirements of the study.

2. Target Population
a) Histopathologic confirmation of the following tumor types
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 Squamous cell carcinoma of the Head and Neck

o For subjects in the neoadjuvant 
cohorts HPV positivity is defined by p16INK4a (p16) IHC employing clone E6H4 
from MTM (Roche). The p16 IHC should be interpreted as positive if > 70% strong 
and diffuse nuclear and cytoplasmic staining is specific to tumor cells. Testing for 
p16 will be performed prior to study drug assignment using an appropriately 
validated test. 

o HPV positive status can be obtained from either the primary tumor or metastatic 
lymph node.

o For subjects in the virus negative neoadjuvant cohort, HPV status should be 
documented as defined above. The p16 IHC should be interpreted as negative if < 
70% strong and diffuse nuclear and cytoplasmic staining is specific to tumor cells.

o For subjects in the neoadjuvant cohort 
 Squamous cell carcinoma of the Head and Neck for whom surgical resection is planned. 

o Subjects must have newly diagnosed, histologically or cytologically confirmed 
squamous cell carcinoma or undifferentiated carcinoma of the oral cavity, pharynx 
and larynx. Subjects must have been determined to have resectable disease.

o Subjects must have tumor amenable to pre-treatment biopsy. Post-treatment biopsy 
will consist of the operative specimen. Excisional, incisional or core needle samples 
are acceptable. Fine needle aspirates are prohibited. See Section 5.6.9 for further 
details. The biopsy may have been obtained from the primary tumor or metastatic 
lymph node. 

o Subjects must have:
 T1 or greater primary lesions, AND
 N1 or greater nodal disease,
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o For both neoadjuvant and metastatic (monotherapy and combination)cohorts
 Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1
 Men and women of age 18 or older.
 Subject willing to comply to provide tumor tissue for PD-L1 expression analysis and 

other biomarker correlative studies. See Section 5.6.9 for further details. Biopsy should 
be excisional, incisional or core needle. Fine needle aspirates are prohibited.

o All baseline laboratory requirements will be assessed and should be obtained within 
-14 days of first dose (unless otherwise specified in Table 5.1-1). Screening laboratory 
values must meet the following criteria:
 WBCs  2000/µL

 Neutrophils  1500/µL

 Platelets  100 x 10³/µL

 Hemoglobin  9.0 g/dL

 Creatinine Serum creatinine  1.5 x ULN or creatinine clearance (CrCl) 
 40 mL/minute (using Cockcroft/Gault formula)

 AST  3 x ULN 

 ALT  3 x ULN 

 Total Bilirubin  1.5 x ULN (except subjects with Gilbert Syndrome who can have 
total bilirubin < 3.0 mg/dL)

  
 

 
 

 
 

 

3. Age and Reproductive Status
a) Men and women, ages  18 years of age
b) Women of childbearing potential (WOCBP) must have a negative serum or urine 

pregnancy test (minimum sensitivity 25 IU/L or equivalent units of HCG) within 24 hours 
prior to the start of study drug.
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c) Women must not be breastfeeding
d) WOCBP must agree to follow instructions for method(s) of contraception from the time of 

enrollment for the duration of treatment with study drug(s) plus approximately 5 half-lives 
of study drug(s) plus 30 days (duration of ovulatory cycle) for a total of 5 months post 
treatment completion.

e) Males who are sexually active with WOCBP must agree to follow instructions for 
method(s) of contraception for the duration of treatment with study drug(s) plus 
approximately 5 half-lives of study drug(s) plus 90 days (duration of sperm turnover) for a 
total of 7 months post-treatment completion.

f) Azoospermic males and WOCBP who are continuously not heterosexually active are 
exempt from contraceptive requirements. However they must still undergo pregnancy 
testing as described in this section.

Investigators shall counsel WOCBP and male subjects who are sexually active with WOCBP on 
the importance of pregnancy prevention and the implications of an unexpected pregnancy.
Investigators shall advise WOCBP and male subjects who are sexually active with WOCBP on the 
use of highly effective methods of contraception. Highly effective methods of contraception have 
a failure rate of < 1% when used consistently and correctly.

At a minimum, subjects must agree to the use one highly effective method of contraception as 
listed in Appendix 4.

3.3.2 Exclusion Criteria
 Target Disease Exceptions

a) Active brain metastases or leptomeningeal metastases. Subjects with brain metastases are 
eligible if these have been treated and there is no magnetic resonance imaging (MRI) 
evidence of progression for at least 4 weeks after treatment is complete and within 28 days 
prior to first dose of study drug administration. There must also be no requirement for 
immunosuppressive doses of systemic corticosteroids (>10 mg/day prednisone 
equivalents) for at least 2 weeks prior to study drug administration.

 Medical History and Concurrent Diseases
a) Any serious or uncontrolled medical disorder that, in the opinion of the investigator, may 

increase the risk associated with study participation or study drug administration, impair 
the ability of the subject to receive protocol therapy, or interfere with the interpretation of 
study results.

b) Prior malignancy active within the previous 3 years except for locally curable cancers that 
have been apparently cured or successfully resected, such as basal or squamous cell skin 
cancer, superficial bladder cancer, or gastric cancer, or carcinoma in situ of the prostate, 
cervix, or breast.

c) Subjects with active, known or suspected autoimmune disease. Subjects with skin disorders 
(such as vitiligo, psoriasis, or alopecia), type I diabetes mellitus, hypothyroidism only 
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requiring hormone replacement, or conditions not expected to recur in the absence of an 
external trigger are permitted to enroll.

d) Subjects with a condition requiring systemic treatment with either corticosteroids (> 10 mg 
daily prednisone equivalents) or other immunosuppressive medications within 14 days of 
study drug administration. Inhaled or topical steroids, and adrenal replacement doses are 
permitted in the absence of active autoimmune disease.

e) Subjects with primary tumor or nodal metastasis fixed to the carotid artery, skull base or 
cervical spine.

f) Prior therapy with experimental anti-tumor vaccines; any T cell co-stimulation or 
checkpoint pathways, such as anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or 
anti-CTLA-4 antibody, including ipilimumab; or other medicines specifically targeting 

g) All toxicities attributed to prior anti-cancer therapy other than alopecia and fatigue must 
have resolved to Grade 1 (NCI CTCAE version 4) or baseline before administration of 
study drug. Subjects with toxicities attributed to prior anti-cancer therapy which are not 
expected to resolve and result in long lasting sequelae, such as neuropathy after platinum 
based therapy, are permitted to enroll.

h) Treatment with any chemotherapy, radiation therapy, biologics for cancer, or 
investigational therapy within 28 days of first administration of study treatment (subjects 
with prior cytotoxic or investigational products < 4 weeks prior to treatment might be 
eligible after discussion between investigator and sponsor, if toxicities from the prior 
treatment have been resolved to Grade 1 (NCI CTCAE version 4).
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l) Treatment with botanical preparations (eg herbal supplements or traditional Chinese 
medicines) intended for general health support or to treat the disease under study within 2 
weeks prior to randomization/treatment. Refer to Section 3.4.1 for prohibited therapies.

 
 
 

 Physical and Laboratory Test Findings
a) Any positive test result for hepatitis B virus (e.g. surface antigen [HBV sAg, Australia 

antigen] positive) or hepatitis C virus (Hepatic C antibody [anti-HCV] positive, except if 
HCV-RNA negative.

b) Known history of testing positive for human immunodeficiency virus (HIV) or known 
acquired immunodeficiency syndrome (AIDS). NOTE: Testing for HIV must be performed 
at sites where mandated locally.

 Allergies and Adverse Drug Reaction
a) History of allergy to study drug components.
b) History of severe hypersensitivity reaction to any monoclonal antibody.

 Sex and Reproductive Status
a) WOCBP who are pregnant or breastfeeding
b) Women with a positive pregnancy test at enrollment or prior to administration of study 

drug

 Other Exclusion Criteria
a) Prisoners or subjects who are involuntarily incarcerated
b) Subjects who are compulsorily detained for treatment of either a psychiatric or physical 

(eg, infectious disease) illness

Eligibility criteria for this study have been carefully considered to ensure the safety of the study 
subjects and that the results of the study can be used. It is imperative that subjects fully meet all 
eligibility criteria.
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3.3.3 Women of Childbearing Potential
A women of childbearing potential (WOCBP) is defined as any female who has experienced 
menarche and who has not undergone surgical sterilization (hysterectomy or bilateral 
oophorectomy) and is not postmenopausal. Menopause is defined as 12 months of amenorrhea in 
a woman over age 45 years in the absence of other biological or physiological causes. In addition, 
females under the age of 55 years must have a serum follicle stimulating hormone, (FSH) level 
> 40 mIU/mL to confirm menopause.

See Appendix 4 for more details.

3.4 Concomitant Treatments
3.4.1 Prohibited and/or Restricted Treatments
The following medications are prohibited during the study:

 Immunosuppressive agents (except to treat a drug-related adverse event)
 Immunosuppressive doses of systemic corticosteroids (> 10 mg daily prednisone 

equivalent), except as stated in Section 3.4.2 or to treat a drug-related adverse event. 
 Any concurrent antineoplastic therapy (ie, chemotherapy, hormonal therapy, 

immunotherapy, radiation therapy except for palliative radiation therapy described in 
Section 3.4.2 or standard or investigational agents for treatment of cancer).

 Any botanical preparation (eg herbal supplements or traditional Chinese medicines) 
intended to treat the disease under study or provide supportive care. Use of marijuana and 
its derivatives for treatment of symptoms related to cancer or cancer treatment are 
permitted if obtained by medical prescription or if its use (even without a medical 
prescription) has been legalized locally.  

 LAG-3 targeting agents. 

Supportive care for disease-related symptoms may be offered to all subjects on the trial.

3.4.1.1 Restricted Treatments
Restricted therapies are not prohibited but are not recommended; consult BMS medical 
monitor/designee if the following are clearly medically indicated:

 Participants with a condition requiring systemic treatment with either corticosteroids (> 10 
mg daily prednisone equivalent) or other immunosuppressive medications within 14 days 
of randomization are excluded. Inhaled or topical steroids, and adrenal replacement steroid 
doses > 10 mg daily prednisone equivalent, are permitted in the absence of active 
autoimmune disease.

3.4.2 Permitted Therapy
Subjects are permitted the use of topical, ocular, intra-articular, intranasal, and inhalational 
corticosteroids (with minimal systemic absorption). Adrenal replacement steroid doses including 
doses > 10 mg daily prednisone are permitted. A brief (less than 3 weeks) course of corticosteroids 
for prophylaxis (eg, contrast dye allergy) or for treatment of non-autoimmune conditions (eg, 
delayed-type hypersensitivity reaction caused by a contact allergen) is permitted.
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The potential for overlapping toxicities with radiotherapy and nivolumab  
currently is not known. 

Therefore, palliative radiotherapy is not recommended while receiving study drug. If palliative 
radiotherapy is required, then study drug should be withheld for at least 1 week before, during and 
1 week after radiation. Subjects should be closely monitored for any potential toxicity during and 
after receiving radiotherapy, and AEs considered related to radiotherapy should resolve to Grade 
 1 prior to resuming study drug. 

Only non-target lesions included in the planned radiation field or CNS lesions may receive 
palliative radiotherapy. Details of palliative radiotherapy should be documented in the source 
records and electronic case report form (eCRF). Details in the source records should include: dates 
of treatment, anatomical site, dose administered and fractionation schedule, and adverse events. 
Subjects receiving limited field palliative radiation therapy will be considered to have unequivocal 
progression of disease in the non-target lesion. Symptoms requiring palliative radiotherapy should 
be evaluated for objective evidence of disease progression. Administration of additional study drug
to subjects who received limited field palliative radiation should follow guidelines specified in 
Section 4.7.8 Treatment Beyond Disease Progression.
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3.5 Discontinuation of Subjects following any Treatment with Study Drug
Subjects MUST discontinue investigational product (and non-investigational product at the 
discretion of the investigator) for any of the following reasons:

 Subject’s request to stop study treatment
 Any clinical adverse event (AE), laboratory abnormality or intercurrent illness which, in 

the opinion of the investigator, indicates that continued participation in the study is not in 
the best interest of the subject

 Termination of the study by Bristol-Myers Squibb (BMS)
 Loss of ability to freely provide consent through imprisonment or involuntarily

incarceration for treatment of either a psychiatric or physical (eg, infectious disease) illness


 

Follow-up begins when the decision to discontinue a subject from study therapy is made 
(no further treatment with study therapy).

 Subjects will have two follow-up visits for safety. Follow-up visit 1, 35 days from the last 
dose or from the date decision is made to discontinue subject from the study (only 
applicable for early treatment discontinuation) ( 7 days) and follow-up visit 2 80 days 
( 7 days) after follow-up visit 1. After follow-up visit 2, subjects will be followed every 
3 months for ongoing drug-related adverse events until resolved, return to baseline or 
deemed irreversible, or until lost to follow-up, withdrawal of study consent, or start of a 
subsequent anti-cancer therapy.

 Subjects who discontinue study therapy for reasons other than disease progression will 
continue to have radiographic assessments as per defined schedule until disease 
progression, lost to follow-up, or withdrawal of study consent.


In the case of pregnancy, the investigator must immediately notify the BMS Medical 
Monitor/designee of this event. In most cases, the study drug will be permanently discontinued in 
an appropriate manner. Please contact the Sponsor or designee within 24 hours of awareness of 
the pregnancy. If the investigator determines a possible favorable benefit/risk ratio that warrants 
continuation of study drug, a discussion between the investigator and the BMS Medical 
Monitor/designee must occur.
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All subjects who discontinue study drug should comply with protocol specified follow-up 
procedures as outlined in Section 5. The only exception to this requirement is when a subject 
withdraws consent for all study procedures including post-treatment study follow-up or loses the 
ability to consent freely (ie, is imprisoned or involuntarily incarcerated for the treatment of either 
a psychiatric or physical illness).

If study drug is discontinued prior to the subject’s completion of the study, the reason for the 
discontinuation must be documented in the subject’s medical records and entered on the 
appropriate case report form (CRF) page.

This study will end when analysis of the primary endpoint is complete. Additional survival analysis 
may be conducted for up to 5 years beyond analysis of the primary endpoint.

3.6 Post Study Drug Study Follow-up
In this study, overall survival is a key endpoint of the study. Post study follow-up is of critical 
importance and is essential to preserving subject safety and the integrity of the study. Subjects who 
discontinue study drug must continue to be followed for collection of outcome and/or survival 
follow-up data as required and in line with Section 5 until death or the conclusion of the study.

BMS may request that survival data be collected on all treated/randomized subjects outside of the 
protocol defined window (refer to Section 5.1). At the time of this request, each subject will be 
contacted to determine their survival status unless the subject has withdrawn consent for all 
contacts or is lost to follow-up.

3.6.1 Withdrawal of Consent
Subjects who request to discontinue study drug will remain in the study and must continue to be 
followed for protocol specified follow-up procedures. The only exception to this is when a subject 
specifically withdraws consent for any further contact with him/her or persons previously 
authorized by subject to provide this information. Subjects should notify the investigator of the 
decision to withdraw consent from future follow-up in writing, whenever possible. The 
withdrawal of consent should be explained in detail in the medical records by the investigator, as 
to whether the withdrawal is from further treatment with study drug only or also from study 
procedures and/or post treatment study follow-up, and entered on the appropriate CRF page. In the
event that vital status (whether the subject is alive or dead) is being measured, publicly available 
information should be used to determine vital status only as appropriately directed in accordance 
with local law.

3.6.2 Lost to Follow-up
All reasonable efforts must be made to locate subjects to determine and report their ongoing status. 
This includes follow-up with persons authorized by the subject as noted above. Lost to follow-up 
is defined by the inability to reach the subject after a minimum of three documented phone calls, 
faxes, or emails as well as lack of response by subject to one registered mail letter. All attempts 
should be documented in the subject’s medical records. If it is determined that the subject has died, 
the site will use permissible local methods to obtain the date and cause of death.
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If investigator’s use of third-party representative to assist in the follow-up portion of the study has 
been included in the subject’s informed consent, then the investigator may use a Sponsor-retained 
third-party representative to assist site staff with obtaining subject’s contact information or other 
public vital status data necessary to complete the follow-up portion of the study. The site staff and 
representative will consult publicly available sources, such as public health registries and 
databases, in order to obtain updated contact information. If after all attempts, the subject remains 
lost to follow-up, then the last known alive date as determined by the investigator should be 
reported and documented in the subject’s medical records.

4 STUDY DRUG
Study drug includes both Investigational [Medicinal] Product (IP/IMP) and Non-investigational 
[Medicinal] Product (Non-IP/Non-IMP) and can consist of the following:

 All products, active or placebo, being tested or used as a comparator in a clinical trial. 
 Study required premedication, and 
 Other drugs administered as part of the study that are critical to claims of efficacy 

(eg, background therapy, rescue medications)
 Diagnostic agents: (such as glucose for glucose challenge) given as part of the protocol 

requirements must also be included in the dosing data collection.
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Confirmation of viral status will also be 

required prior to study drug assignment for SCCHN subjects enrolled in the neoadjuvant cohort. 
Subjects with SCCHN tumor types will provide consent, via pre-screening 
informed consent, for determination of viral status.

Results will be entered into the IRT by sites at the screening visit, or results will be transferred 
from the central laboratory to the IRT via an automated feed. After positive test result 
confirmation, consent for demographic and further eligibility will be collected. If the viral status 
result cannot be confirmed for  

HPV SCCHN tumor types in the neoadjuvant cohort, those subjects will not be able 
to enter the treatment phase of the study and will be considered enrollment failures.

If the Cohort/Tumor Type that the subject would qualify for has already met the maximum number 
of subjects, the subject will not be able to enter the treatment phase of the study and will be 
considered an enrollment failure.

The exact procedures for using the IRT will be detailed in the IRT manual.

4.5 Selection and Timing of Dose for Each Subject

Table 4.5-1: Study Drug Dosing

Cohort Drug Dose Frequency of 
administration

Route of 
administration Duration

Neoadjuvant Nivolumab 240 mg flat
dose

Day 1,
Day 15

30 minute 
Intravenous (IV) 

infusion
Two doses
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Table 4.5-1: Study Drug Dosing

Cohort Drug Dose Frequency of 
administration

Route of 
administration Duration

Neoadjuvant
Subjects Treated 
with Study Drug
Post-Standard of 

Care

Nivolumab 240 mg flat
dose every 2 weeks

30 minute 
Intravenous (IV) 

infusion

Maximum of 
24 months or until 

disease 
progression, 
unacceptable 
toxicity, or 

withdrawal of 
consent, whichever 

comes first
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Neoadjuvant Cohort subjects will receive two doses of nivolumab administered at 240 mg IV on 
Day 1 and on Day 15 (+1 week). A delay of the 2nd dose of nivolumab is acceptable for up to 1 
week (up to Day 22); however, the 2nd dose of nivolumab should not be administered after Day 
22 in order to avoid postponing surgery/biopsy beyond Day 29 and subsequent standard of care.
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Subjects who complete the neoadjuvant portion of the study and complete standard of care 
treatment post-surgery/biopsy who develop unresectable recurrent or metastatic disease within 1 
year of surgical resection, or completion of standard of care (whichever is later), may receive 
treatment with nivolumab monotherapy, if eligible. Eligibility assessments are detailed in Table 
5.1-5.

 
 
 

Dosing modifications:

There will be no dose modifications allowed for the management of toxicities of individual 
subjects.

 

 
 
 
 
 
 
 

 
 
 

4.6 Blinding/Unblinding
Not applicable.

4.7 Treatment Compliance
Treatment compliance will be monitored by drug accountability as well as the subject’s medical 
record and eCRF.

4.7.1 Premedications
Antiemetic medications should not be routinely administered prior to dosing of nivolumab  

 See Section 4.7.7 for subsequent premedication 
recommendations following a study drug-related infusion reaction.
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4.7.2 Management Algorithms for Immuno-oncology Agents
Immuno-oncology (I-O) agents are associated with adverse events that can differ in severity and
duration than adverse events caused by other therapeutic classes.  

 
Early recognition and management of adverse events associated with immuno-oncology 

agents may mitigate severe toxicity. Management algorithms have been developed to assist 
investigators in assessing and managing the following groups of adverse events:

 Gastrointestinal
 Renal
 Pulmonary
 Hepatic
 Endocrinopathies
 Skin
 Neurological

4.7.3 Dose Delay Criteria
Study drug administration (nivolumab ) should be delayed for the 
following:

 Grade 2 non-skin, drug-related adverse event, except for fatigue.

 Grade 3 skin, drug-related adverse event

 Grade 2 drug-related creatinine, AST, ALT, and/or total bilirubin


 Grade 3 drug-related laboratory abnormality, with the following exceptions:

 Grade 3 lymphopenia or asymptomatic amylase or lipase does not require a dose delay

 Grade  AST, ALT, or total bilirubin will require dose discontinuation (Section 4.7.6)
  

 Any adverse event, laboratory abnormality, or intercurrent illness which, in the judgment of 
the investigator, warrants delaying the dose of study drug.


 

 Subjects who require delay of study treatment should be re-evaluated weekly or more 
frequently if clinically indicated and resume nivolumab dosing when re-treatment criteria are 
met.
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4.7.4 Dose Reductions
There will be no dose reductions for nivolumab .

4.7.5 Criteria to Resume Dosing
Subjects may resume treatment with study drug when the drug-related AE(s) resolve(s) to Grade 1 
or baseline, with the following exceptions:

 Subjects may resume treatment in the presence of Grade 2 fatigue.
 Subjects who have not experienced a Grade 3 drug-related skin AE may resume treatment in 

the presence of Grade 2 skin toxicity.
 For participants with Grade 2 AST, ALT and/or Total Bilirubin Abnormalities, dosing may 

resume when laboratory values return to baseline and management with corticosteroids, if 
needed, is complete.

 Drug-related pulmonary toxicity, diarrhea, or colitis must have resolved to baseline before 
treatment is resumed. Subjects with persistent Grade 1 pneumonitis after completion of a 
steroid taper over at least 1 month may be eligible for retreatment if discussed with and 
approved by the BMS Medical Monitor.

 Subjects who received systemic corticosteroids for management of any drug-related toxicity 
must be off corticosteroids or have tapered down to an equivalent dose of prednisone 
 10 mg/day.

 Drug-related endocrinopathies adequately controlled with only physiologic hormone 
replacement may resume treatment after consultation with the BMS Medical Monitor. Adrenal 
insufficiency requires discontinuation regardless of control with hormone replacement.
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 Troponin elevations will require the participant to undergo a cardiac evaluation. Following this 
evaluation, determination of further treatment will be based on the discussion with the BMS 
medical monitor/designee.

  
 

 
 

 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

4.7.6 Discontinuation Criteria
Treatment with study drug should be permanently discontinued for the following:

 Any Grade 2 drug-related uveitis or eye pain or blurred vision that does not respond to 
topical therapy and does not improve to Grade 1 severity within the re-treatment period OR 
requires systemic treatment

 Any Grade 3 non-skin, drug-related adverse event lasting > 7 days or recurs, with the 
following exceptions for laboratory abnormalities, diarrhea, colitis, neurologic toxicity, drug-
related uveitis, pneumonitis, bronchospasm, hypersensitivity reactions, myocarditis, infusion 
reactions, and endocrinopathies:
 Grade 3 drug-related diarrhea, colitis, neurologic toxicity, uveitis, pneumonitis, 

bronchospasm, myocarditis, hypersensitivity reaction, or infusion reaction of any duration 
requires discontinuation
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 Grade 3 drug-related endocrinopathies, adequately controlled with only physiologic 
hormone replacement do not require discontinuation. Adrenal insufficiency requires 
discontinuation regardless of control with hormone replacement.

 Grade 3 drug-related laboratory abnormalities do not require treatment discontinuation 
except:
 Grade 3 drug-related thrombocytopenia > 7 days or associated with bleeding requires 

discontinuation
 Any drug-related liver function test (LFT) abnormality that meets the following criteria 

require discontinuation: 
o Grade  3 drug-related AST, ALT or Total Bilirubin requires discontinuation.  

Note: * In most cases of Grade 3 AST or ALT elevation, study drug(s) will be 
permanently discontinued. If the investigator determines a possible favorable 
benefit/risk ratio that warrants continuation of study drug(s), a discussion between 
the investigator and the BMS Medical Monitor/designee must occur.

o Concurrent AST or ALT > 3 x ULN and total bilirubin > 2x ULN
 Any Grade 4 drug-related adverse event or laboratory abnormality (including but not limited 

to creatinine, AST, ALT, or Total Bilirubin), except for the following events, which do not 
require discontinuation:
 Grade 4 neutropenia  7 days
 Grade 4 lymphopenia or leukopenia or asymptomatic amylase or lipase
 Isolated Grade 4 electrolyte imbalances/abnormalities that are not associated with clinical 

sequelae and are corrected with supplementation/appropriate management within 72 hours 
of their onset

 Grade 4 drug-related endocrinopathy adverse events such as hyper- or hypothyroidism, or 
glucose intolerance, which resolve or are adequately controlled with physiologic hormone 
replacement (steroids, thyroid hormones) or glucose-controlling agents, respectively, may 
not require discontinuation after discussion with and approval from the BMS Medical 
Monitor.



 
 
 
 
 

 
 Any adverse event, laboratory abnormality, or intercurrent illness which, in the judgment of 

the Investigator, presents a substantial clinical risk to the subject with continued study drug
dosing.
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5.3 Safety Assessments
At baseline, a medical history will be obtained to capture relevant underlying conditions. The 
baseline examinations should include signs and symptoms, weight, height, ECOG Performance 
Status, BP, HR, temperature, and respiratory rate should be performed within 14 days prior to first 
dose except where noted in Table 5.1-1. Concomitant medications will also be collected from 
within 14 days prior to first dose and through the study treatment period (See Table 5.1-1, Table 
5.1-2, Table 5.1-3, Table 5.1-4, and Table 5.1-5). 

Baseline safety laboratory assessments should be done within 14 days prior to the first dose and 
include: CBC with differential and platelet count, Chemistry panel including LDH, AST, ALT, 
ALP, T.Bili, BUN or serum urea level, creatinine, Ca, Mg, Na, K, Cl, P, glucose, bicarbonate or 
total CO2 (if locally available), albumin, amylase, lipase, TSH (reflex to free T3, free T4 for 
abnormal TSH result), hepatitis B surface antigen (HBV sAg, Australia antigen), and hepatitis C 
antibody (HCV Ab, RNA) (see Table 5.1-1). Pregnancy testing for WOCBP (done locally) to be 
done within 24 hours prior to first dose, and then every 4 weeks ( 1 week) regardless of dosing 
schedule, and at each safety follow up visit. Safety assessments for subjects assigned to Combo C 
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will also include cardiac troponin levels: T (cTnT) or I (cTnI). If the pre-dose troponin level is 
above the ULN dosing should be held, subject should undergo prompt cardiac evaluation, and the 
medical monitor should be notified.

Determination of safety lab results is required prior to dosing. If there are delays with obtaining 
results for certain tests, please contact the medical monitor to determine clinical significance.

Subjects will be evaluated for safety if they have received any study drug. Toxicity assessments 
will be performed continuously during the treatment phase. During the safety follow-up phase 
(Table 5.1-6) toxicity assessments should be done in person. Once subjects reach the survival 
follow-up phase, either in-person visits or documented telephone calls to assess the subject’s status 
are acceptable.

Adverse events and laboratory values will be graded according to the NCI-CTCAE version 4.

On-study weight and ECOG performance status should be assessed at each on-study visit prior to 
nivolumab dosing. On treatment vital signs may be performed within 72 hours prior to dose. In 
addition, vital signs can also be taken as per institutional standard of care prior to; during and after 
the infusion. The start and stop time of the nivolumab infusion should be documented. Physical 
examinations are to be performed at treatment visits as clinically indicated. If there are any new or 
worsening clinically significant changes since the last exam, report changes on the appropriate 
non-serious or serious adverse event page.

Additional measures, including non-study required laboratory tests, should be performed as 
clinically indicated or to comply with local regulations. Laboratory toxicities (eg, suspected drug 
inducted liver enzyme elevations) will be monitored during the follow-up phase via on site/local 
labs until all study drug related toxicities resolve, return to baseline or are deemed irreversible.

Some of the previously referred to assessments may not be captured as data in the eCRF. They are 
intended to be used as safety monitoring by the treating physician. Additional testing or 
assessments may be performed as clinically necessary or where required by institutional or local 
regulations.

5.4 Efficacy Assessments
5.4.1 Imaging Assessments for the Study
Any incidental findings of potential clinical relevance that are not directly associated with the 
objectives of the protocol should be evaluated and handled by the Study Investigator as per 
standard medical/clinical judgment.

Study evaluations will take place in accordance with the flow charts in Section 5.1, Table 5.4.1-1, 
Table 5.4.1-2, and Appendix 3. For the Neoadjuvant cohort, any images obtained prior to Month 4 
as standard of care should also be assessed.

In addition to chest, abdomen, and pelvis, all known sites of disease should be assessed at baseline. 
Subsequent assessments should include chest, abdomen, and pelvis, and all known sites of disease 
and should use the same imaging method as was used at baseline. Baseline MRI for brain should 
be done for known or suspected disease. 
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Tumor imaging assessments for ongoing study treatment decisions will be completed by the 
investigator using RECIST (Response Evaluation Criteria in Solid Tumors) 1.1 criteria, see 
Appendix 3.

All study images will be submitted to an imaging core laboratory for review. Sites should be 
trained prior to sending in the first image. Image acquisition guidelines and submission process 
will be outlined in the CA209358 Imaging Manual to be provided by the core imaging laboratory.

Table 5.4.1-2: Schedule of Spiral CT/MRI Tumor Assessments for Neoadjuvant 
Cohort

Time On Study Assessment Frequency Assessment Window

Screening At screening (within 35 days of first dose) Within 35 days of first dose

Pre-Surgery Day 29 (within 7 days prior to the planned surgery 
date)

within 7 days prior to the planned 
surgery date

Post-Surgery Months 4, 8, and 12a Months 4 (within +3 weeks), 8, 
and 12b

a Any images obtained prior to Month 4 as standard of care should also be assessed.
b 4-Month Post-Surgery Assessments for Neoadjuvant Cohort Subjects may occur  3 weeks from scheduled time

point. Follow-up assessments 8 and 12 Months Post-Surgery may occur  7 days from the scheduled time point. 
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For the Neoadjuvant Cohort, a Day 29 tumor scan is required for within 7 days prior to the planned 
surgery date. 

For Neoadjuvant Cohort subjects who progress to unresectable recurrent or metastatic disease 
within 1 year of surgical resection or chemotherapy/radiation and receive nivolumab, a baseline 
tumor scan documenting progression is required prior to restarting nivolumab. Subjects will then 
be evaluated for tumor response beginning 8 weeks from the date of first dose of treatment 
( 1 wk.), then every 8 weeks ( 1 wk.) thereafter up to 48 weeks, then it will be every 12 weeks 
( 2 week) until disease progression is documented, or when treatment is discontinued, (whichever 
occurs later).
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5.6.1 Determination of Tumor’s Viral Positivity
Confirmation of viral status will be required prior to study drug assignment for  

 
SCCHN subjects enrolled in the neoadjuvant cohort

 
 
 

 Viral status will be determined using an appropriately validated 
test as described below for each of the tumor types.

 
 
 
 

HPV Head and Neck:  HPV p-16 status should be assessed using the following criteria: p16 IHC 
should be done with anti-p16INK4a clone E6H4 from MTM labs (Roche). Interpretation as 
positive if > 70% strong and diffuse nuclear and cytoplasmic staining is specific to tumor cells; p-
16 status will be reported as either p-16 positive or p-16 negative. If results acquired according to 
these criteria are not available, then a sample (tissue on microscopic slides, tissue block or a fresh 
tissue biopsy in formalin) should be sent to sponsor-contracted laboratory for analysis. HPV 16 in 
situ hybridization may also be performed retrospectively.  
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5.6.9 Tumor Samples
Tumor tissue specimen requirements for the Neoadjuvant Cohort are as follows:

 At Baseline (Prior to first dose of study drug): Biopsy and submission of fresh tumor tissue is 
mandatory for all subjects. Biopsy is indicated for subjects with accessible lesions where 
biopsy is deemed safe by the Investigator.

 Day 29 (On-treatment) fresh samples obtained via scheduled surgical resection or scheduled 
biopsy are mandatory. 

 Day 29 (On-treatment) samples must be reviewed by pathologist and a copy of the pathology 
report must be sent to BMS

 All other time points where tumor tissue collections are indicated, aside from baseline and Day 
29, are described in Table 5.6.9-1. 
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Tumor-Based Biomarker Measures

Tumor biopsy specimens will be obtained from consenting subjects prior to administration of study 
drug to characterize immune cell populations and expression of selected tumor markers. Tumor 
biopsy collection and submission is mandatory for subjects with accessible lesions prior to therapy. 
Tumor tissue (obtained during the screening phase or collected as a standard of care procedure 
within 90 days prior to obtaining informed consent) will be provided for biomarker analysis if 
accessible and deemed safe by the investigator. For subjects where tumor tissue cannot be provided
due to issues related to safety, the reason must be clearly documented in the medical record AND 
the BMS Medical Monitor must be contacted. Archival tissue should be submitted for these 
subjects. Submission of archival tissue is also encouraged for all subjects, irrespective of whether 
fresh biopsy tissue is available. 
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For cases when a complete response occurs, and an on-treatment biopsy is required but not 
feasible, these cases must be clearly documented in the medical record AND the BMS Medical 
Monitor must be contacted.

A tumor biopsy sample of subjects that have confirmed progression is optional, but strongly 
encouraged for the purposes of understanding mechanisms of resistance to therapy. 
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6 ADVERSE EVENTS
An Adverse Event (AE) is defined as any new untoward medical occurrence or worsening of a 
preexisting medical condition in a clinical investigation subject administered study drug and that 
does not necessarily have a causal relationship with this treatment. An AE can therefore be any 
unfavorable and unintended sign (such as an abnormal laboratory finding), symptom, or disease 
temporally associated with the use of study drug, whether or not considered related to the study 
drug.

The causal relationship to study drug is determined by a physician and should be used to assess all 
adverse events (AE).The causal relationship can be one of the following:

Related: There is a reasonable causal relationship between study drug administration and 
the AE.

Not related: There is not a reasonable causal relationship between study drug 
administration and the AE.

The term “reasonable causal relationship” means there is evidence to suggest a causal relationship. 

Adverse events can be spontaneously reported or elicited during open-ended questioning, 
examination, or evaluation of a subject. (In order to prevent reporting bias, subjects should not be 
questioned regarding the specific occurrence of one or more AEs.)

6.1 Serious Adverse Events
A Serious Adverse Event (SAE) is any untoward medical occurrence that at any dose: 

 results in death
 is life-threatening (defined as an event in which the subject was at risk of death at the time of 

the event; it does not refer to an event which hypothetically might have caused death if it were 
more severe)

 requires inpatient hospitalization or causes prolongation of existing hospitalization (see NOTE
below)

 results in persistent or significant disability/incapacity
 is a congenital anomaly/birth defect 
 is an important medical event (defined as a medical event(s) that may not be immediately life-

threatening or result in death or hospitalization but, based upon appropriate medical and 
scientific judgment, may jeopardize the subject or may require intervention [eg, medical, 
surgical] to prevent one of the other serious outcomes listed in the definition above.) Examples 
of such events include, but are not limited to, intensive treatment in an emergency room or at 
home for allergic bronchospasm; blood dyscrasias or convulsions that do not result in 
hospitalization.) Potential drug induced liver injury (DILI) is also considered an important 
medical event. (See Section 6.6 for the definition of potential DILI.)
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Suspected transmission of an infectious agent (eg, pathogenic or nonpathogenic) via the study drug 
is an SAE.

Although pregnancy, overdose, cancer, and potential drug induced liver injury (DILI) are not 
always serious by regulatory definition, these events must be handled as SAEs, (See Section 6.1.1
for reporting pregnancies).

Any component of a study endpoint that is considered related to study therapy (eg, death is an 
endpoint, if death occurred due to anaphylaxis, anaphylaxis must be reported) should be reported 
as SAE (see Section 6.1.1 for reporting details).

NOTE: 

The following hospitalizations are not considered SAEs in BMS clinical studies: 

 a visit to the emergency room or other hospital department < 24 hours, that does not result 
in admission (unless considered an important medical or life-threatening event)

 elective surgery, planned prior to signing consent
 admissions as per protocol for a planned medical/surgical procedure
 routine health assessment requiring admission for baseline/trending of health status 

(eg, routine colonoscopy)
 medical/surgical admission other than to remedy ill health and planned prior to entry into 

the study. Appropriate documentation is required in these cases
 admission encountered for another life circumstance that carries no bearing on health status 

and requires no medical/surgical intervention (eg, lack of housing, economic inadequacy, 
caregiver respite, family circumstances, administrative reason).

 Admission for administration of anticancer therapy in the absence of any other SAEs 
(applies to oncology protocols)

6.1.1 Serious Adverse Event Collection and Reporting
Sections 5.6.1 and 5.6.2 in the Investigator Brochure (IB) represent the Reference Safety 
Information to determine expectedness of serious adverse events for expedited reporting. 
Following the subject’s written consent to participate in the study, all SAEs, whether related or not 
related to study drug, must be collected, including those thought to be associated with protocol-
specified procedures. All SAEs must be collected that occur during the screening period and within
100 days of the last dose of study drug. For participants assigned to treatment and never treated 
with study drug, SAEs should be collected for 30 days from the date of treatment assignment. If 
applicable, SAEs must be collected that relate to any later protocol-specified procedure (eg, a 
follow-up skin biopsy). 

The investigator should report any SAE that occurs after these time periods and that is believed to 
be related to study drug or protocol-specified procedure. 

An SAE report should be completed for any event where doubt exists regarding its seriousness. 
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If the investigator believes that an SAE is not related to study drug, but is potentially related to the 
conditions of the study (such as withdrawal of previous therapy or a complication of a study 
procedure), the relationship should be specified in the narrative section of the SAE Report Form.

SAEs, whether related or not related to study drug, and pregnancies must be reported to BMS 
(or designee) within 24 hours of awareness of the event. SAEs must be recorded on the SAE Report 
Form; pregnancies on a Pregnancy Surveillance Form (electronic or paper forms). The preferred 
method for SAE data reporting collection is through the eCRF. The paper SAE/pregnancy 
surveillance forms are only intended as a back-up option when the eCRF system is not functioning. 
In this case, the paper forms are to be transmitted via email or confirmed facsimile (fax) 
transmission to:

SAE Email Address: Refer to Contact Information list.

SAE Facsimile Number: Refer to Contact Information list.

For studies capturing SAEs through electronic data capture (EDC), electronic submission is the 
required method for reporting. The paper forms should be used and submitted immediately, only 
in the event the electronic system is unavailable for transmission. When paper forms are used, the 
original paper forms are to remain on site.

SAE Telephone Contact (required for SAE and pregnancy reporting): Refer to Contact
Information list.

If only limited information is initially available, follow-up reports are required. (Note: Follow-up 
SAE reports should include the same investigator term(s) initially reported.) 

If an ongoing SAE changes in its intensity or relationship to study drug or if new information 
becomes available, a follow-up SAE report should be sent within 24 hours to the BMS (or 
designee) using the same procedure used for transmitting the initial SAE report.

All SAEs should be followed to resolution or stabilization.

6.2 Nonserious Adverse Events
A nonserious adverse event is an AE not classified as serious.

6.2.1 Nonserious Adverse Event Collection and Reporting
The collection of nonserious AE information should begin at initiation of study drug. Nonserious 
AE information should also be collected from the start of a placebo lead-in period or other 
observational period intended to establish a baseline status for the subjects.

Nonserious AEs should be followed to resolution or stabilization, or reported as SAEs if they 
become serious (see Section 6.1.1). Follow-up is also required for nonserious AEs that cause 
interruption or discontinuation of study drug and for those present at the end of study treatment as 
appropriate. All identified nonserious AEs must be recorded and described on the nonserious AE 
page of the CRF (paper or electronic). 

Immune-mediated adverse events are AEs consistent with an immune-mediated mechanism or 
immune-mediated component for which non-inflammatory etiologies (eg, infection or tumor 
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progression) have been ruled out. IMAEs can include events with an alternate etiology which were 
exacerbated by the induction of autoimmunity. Information supporting the assessment will be 
collected on the participant’s case report form.

All non-serious adverse events (not only those deemed to be treatment-related) should be collected 
continuously during the treatment period and for a minimum of 100 days following the last dose 
of study treatment.

Every adverse event must be assessed by the investigator with regard to whether it is considered 
immune-mediated. For events which are potentially immune-mediated, additional information will 
be collected on the subject’s case report form.

Completion of supplemental CRFs may be requested for AEs and/or laboratory abnormalities that 
are reported/identified during the course of the study.

6.3 Laboratory Test Result Abnormalities
The following laboratory test result abnormalities should be captured on the nonserious AE CRF 
page or SAE Report Form (paper or electronic) as appropriate:

 Any laboratory test result that is clinically significant or meets the definition of an SAE 
 Any laboratory test result abnormality that required the subject to have study drug discontinued 

or interrupted
 Any laboratory test result abnormality that required the subject to receive specific corrective 

therapy.

It is expected that wherever possible, the clinical rather than laboratory term would be used by the 
reporting investigator (eg, anemia versus low hemoglobin value).

6.4 Pregnancy
If, following initiation of the study drug, it is subsequently discovered that a study subject is 
pregnant or may have been pregnant at the time of study exposure, including during at least 
approximately 5 half-lives after product administration plus 30 days, the investigator must 
immediately notify the BMS Medical Monitor/designee of this event and complete and forward a 
Pregnancy Surveillance Form to BMS Designee within 24 hours of awareness of the event and in 
accordance with SAE reporting procedures described in Section 6.1.1.

In most cases, the study drug will be permanently discontinued in an appropriate manner (eg, dose 
tapering if necessary for subject safety).

In the rare event that the benefit of continuing study drug is thought to outweigh the risk, after 
consultation with BMS, the pregnant subject may continue study drug after a thorough discussion 
of benefits and risk with the subject

The investigator must immediately notify the BMS (or designee) Medical Monitor of this event 
and complete and forward a Pregnancy Surveillance Form to BMS (or designee) within 24 hours 
of awareness of the event and in accordance with SAE reporting procedures described in 
Section 6.1.1. 
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Follow-up information regarding the course of the pregnancy, including perinatal and neonatal 
outcome and, where applicable, offspring information must be reported on the Pregnancy 
Surveillance Form.

Any pregnancy that occurs in a female partner of a male study participant should be reported to 
BMS. Information on this pregnancy will be collected on the Pregnancy Surveillance Form.

6.5 Overdose
All occurrences of overdose must be reported as SAEs (see Section 6.1.1 for reporting details).

6.6 Potential Drug Induced Liver Injury (DILI)
Wherever possible, timely confirmation of initial liver-related laboratory abnormalities should 
occur prior to the reporting of a potential DILI event. All occurrences of potential DILIs, meeting 
the defined criteria, must be reported as SAEs (see Section 6.1.1 for reporting details).

Potential drug induced liver injury is defined as: 

1. AT (ALT or AST) elevation > 3 times upper limit of normal (ULN)
AND

2. Total bilirubin > 2 times ULN, without initial findings of cholestasis (elevated serum alkaline 
phosphatase),

AND

3. No other immediately apparent possible causes of AT elevation and hyperbilirubinemia, 
including, but not limited to, viral hepatitis, pre-existing chronic or acute liver disease, or the 
administration of other drug(s) known to be hepatotoxic.

6.7 Other Safety Considerations
Any significant worsening noted during interim or final physical examinations, electrocardiogram, 
x-ray filming, any other potential safety assessment required or not required by protocol should 
also be recorded as a nonserious or serious AE, as appropriate, and reported accordingly. 

7 DATA MONITORING COMMITTEE AND OTHER EXTERNAL 
COMMITTEES

Not applicable

8 STATISTICAL CONSIDERATIONS
8.1 Sample Size Determination
 Sample size determination is not based on statistical power calculation.

1) Neoadjuvant cohort:
The SCCHN tumor types will contain 21 HPV-positive and 21 HPV-negative evaluable subjects. 

 
A sample size of 21 can detect, with more than 66% and 89% probability, a safety event that occurs 
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at an incident rate of 5% and 10%, respectively. Assuming 10%, 15%, and 20% for pathologic 
complete response rate, a sample size of 21 can detect more than 89%, 97% and 99% probability, 
at least one pathologic complete response respectively.
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8.2 Populations for Analyses
The analysis populations will be by cohort (neoadjuvant and metastatic), tumor type, and 
combination regimen. The following populations will be defined, and their specific applications 
will be documented in detail in the statistical analysis plan:

 All Enrolled Subjects: All subjects who signed an informed consent form and were registered 
into the IRT.

 All Treated Subjects: All enrolled subjects who received at least one dose of study drug.
  

 
 

 All Evaluable Neoadjuvant Subjects: All treated subjects in neoadjuvant cohorts who have 
available paired tissue samples at Screening and Day 29.

 

 

Revised Protocol No.: 06

Date: 18-Jul-2018 177

8.0Approved 9300895127.0v

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2021-002568:e002568. 9 2021;J Immunother Cancer, et al. Ferris RL



Clinical Protocol CA209358
BMS-936558 nivolumab

  
 

 
 Biomarker Subjects: All treated subjects who have available biomarker data.

8.3 Endpoints
8.3.1 Primary Endpoint(s)
Neoadjuvant cohort: 

 The safety and tolerability objective will be measured by the incidence of drug-related select 
AEs and drug-related SAEs.

 Rate of surgery delay, which is defined as the proportion of subjects in the neoadjuvant cohort 
with surgery delayed > 4 weeks from the planned surgery date or planned start date for 
chemoradiation due to a drug-related AE will be reported for each tumor type.
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8.3.3 Exploratory Endpoint(s)
Neoadjuvant cohort: 

 The percent change from baseline of select immune cells and the percent change from baseline 
of select immune activation/inhibitory molecules of viral-specific T cells in tumor specific 
subsets of nivolumab treated subjects will be evaluated.

 Investigator-assessed progression free survival (PFS) after surgery/biopsy, which is defined as 
the time from surgery or biopsy to the date or recurrence, as determined by investigators or 
death due to any cause The percent change in tumor volume from baseline after two doses of 
neoadjuvant nivolumab is defined as the ratio of the change in tumor volume and the baseline 
tumor volume.

 The proportion of treated subjects who experiences pathologic complete response will be used 
to determine pathologic response rate of tumors after two doses of neoadjuvant nivolumab in 
HPV positive and negative SCCHN  

. Pathological complete response (pCR) is defined as the absence of residual 
viable invasive cancer on hematoxylin and eosin evaluation of the complete resected tumor
specimen and all sampled regional lymph nodes following completion of neoadjuvant systemic 
therapy.
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8.4 Analyses
All analyses for neoadjuvant cohort will be performed as it completes safety follow-up.  

 
 

 
 

 

8.4.1 Demographics and Baseline Characteristics
Demographic and baseline laboratory results will be summarized using descriptive statistics for all 
treated subjects.

8.4.2 Efficacy Analyses
8.4.2.1 Primary Endpoint Methods
Neoadjuvant cohort: 

 Analyses of drug-related select AEs and drug-related SAEs are discussed in Section 8.4.3
 Rate of surgery delay will be summarized by binomial response rates and their corresponding 

two-sided 95% exact CIs using Clopper-Pearson method. 
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8.4.3 Safety Analyses
Safety analyses will be performed in all treated subjects. Descriptive statistics of safety will be 
presented using NCI CTCAE version 4. All on-study AEs, drug-related, AEs, SAEs and 
drug-related SAEs will be tabulated using worst grade per NCI CTCAE version 4 criteria by 
system organ class and MedDRA preferred term. On-study lab parameters including hematology, 
chemistry, liver function, thyroid function, and renal function will be summarized using worst 
grade per NCI CTCAE version 4 criteria.

The proportion of subjects in the neoadjuvant cohort with surgery delayed > 4 weeks due to a drug-
related AE will be reported for each tumor type and the Clopper-Pearson method will be used to 
estimate the two-sided 95% confidence interval.
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8.5 Interim Analyses
Under the circumstance that data of some tumor types mature faster than others or a strong signal 
is observed in some tumor types, interim analyses may be performed prior to the completion of 
the study in order to facilitate program decisions and to support presentations or publication. These 
interim analyses will not impact the study duration and the trial will continue as planned.

9 STUDY MANAGEMENT
9.1 Compliance
9.1.1 Compliance with the Protocol and Protocol Revisions
The study shall be conducted as described in this approved protocol. All revisions to the protocol 
must be discussed with, and be prepared by, BMS. The investigator should not implement any 
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deviation or change to the protocol without prior review and documented approval/favorable 
opinion from the IRB/IEC of an amendment, except where necessary to eliminate an immediate 
hazard(s) to study subjects. 

If a deviation or change to a protocol is implemented to eliminate an immediate hazard(s) prior to 
obtaining IRB/IEC approval/favorable opinion, as soon as possible the deviation or change will be 
submitted to:

 IRB/IEC for review and approval/favorable opinion
 BMS
 Regulatory Authority(ies), if required by local regulations

Documentation of approval signed by the chairperson or designee of the IRB(s)/IEC(s) must be 
sent to BMS.

If an amendment substantially alters the study design or increases the potential risk to the subject: 
(1) the consent form must be revised and submitted to the IRB(s)/IEC(s) for review and 
approval/favorable opinion; (2) the revised form must be used to obtain consent from subjects 
currently enrolled in the study if they are affected by the amendment; and (3) the new form must 
be used to obtain consent from new subjects prior to enrollment.

If the revision is done via an administrative letter, investigators must inform their IRB(s)/IEC(s).

9.1.2 Monitoring
BMS representatives will review data centrally to identify potential issues to determine a schedule 
of on-site visits for targeted review of study records. 

Representatives of BMS must be allowed to visit all study site locations periodically to assess the 
data quality and study integrity. On site they will review study records and directly compare them 
with source documents, discuss the conduct of the study with the investigator, and verify that the 
facilities remain acceptable. Certain CRF pages and/or electronic files may serve as the source 
documents.

In addition, the study may be evaluated by BMS internal auditors and government inspectors who 
must be allowed access to CRFs, source documents, other study files, and study facilities. BMS 
audit reports will be kept confidential.

The investigator must notify BMS promptly of any inspections scheduled by regulatory authorities, 
and promptly forward copies of inspection reports to BMS. 

9.1.2.1 Source Documentation
The Investigator is responsible for ensuring that the source data are accurate, legible,
contemporaneous, original and attributable, whether the data are hand-written on paper or entered 
electronically. If source data are created (first entered), modified, maintained, archived, retrieved, 
or transmitted electronically via computerized systems (and/or any other kind of electronic 
devices) as part of regulated clinical trial activities, such systems must be compliant with all 
applicable laws and regulations governing use of electronic records and/or electronic signatures. 
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Such systems may include, but are not limited to, electronic medical/health records (EMRs/EHRs), 
adverse event tracking/reporting, protocol required assessments, and/or drug accountability 
records).

When paper records from such systems are used in place of electronic format to perform regulated 
activities, such paper records should be certified copies. A certified copy consists of a copy of 
original information that has been verified, as indicated by a dated signature, as an exact copy 
having all of the same attributes and information as the original. 

9.1.3 Investigational Site Training
Bristol-Myers Squibb will provide quality investigational staff training prior to study initiation. 
Training topics will include but are not limited to: GCP, AE reporting, study details and procedure, 
electronic CRFs, study documentation, informed consent, and enrollment of WOCBP.

9.2 Records
9.2.1 Records Retention
The investigator must retain all study records and source documents for the maximum period 
required by applicable regulations and guidelines, or institution procedures, or for the period 
specified by BMS, whichever is longer. The investigator must contact BMS prior to destroying 
any records associated with the study.

BMS will notify the investigator when the study records are no longer needed.

If the investigator withdraws from the study (eg, relocation, retirement), the records shall be 
transferred to a mutually agreed upon designee (eg, another investigator, IRB). Notice of such 
transfer will be given in writing to BMS.

9.2.2 Study Drug Records
It is the responsibility of the investigator to ensure that a current disposition record of study drug 
(inventoried and dispensed) is maintained at the study site to include investigational product. 
Records or logs must comply with applicable regulations and guidelines and should include:

 amount received and placed in storage area
 amount currently in storage area
 label identification number or batch number 
 amount dispensed to and returned by each subject, including unique subject identifiers
 amount transferred to another area/site for dispensing or storage
 nonstudy disposition (eg, lost, wasted) 
 amount destroyed at study site, if applicable
 amount returned to BMS
 retain samples for bioavailability/bioequivalence, if applicable 
 dates and initials of person responsible for Investigational Product dispensing/accountability, 

as per the Delegation of Authority Form.
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BMS will provide forms to facilitate inventory control if the investigational site does not have an 
established system that meets these requirements.

9.2.3 Case Report Forms
An investigator is required to prepare and maintain adequate and accurate case histories designed 
to record all observations and other data pertinent to the investigation on each individual treated 
or entered as a control in the investigation. Data that are derived from source documents and 
reported on the CRF must be consistent with the source documents or the discrepancies must be 
explained. Additional clinical information may be collected and analyzed in an effort to enhance 
understanding of product safety. CRFs may be requested for AEs and/or laboratory abnormalities 
that are reported or identified during the course of the study.

For sites using the BMS electronic data capture tool, electronic CRFs will be prepared for all data 
collection fields except for fields specific to SAEs and pregnancy, which will be reported on the 
paper or electronic SAE form and Pregnancy Surveillance form, respectively. Spaces may be left 
blank only in those circumstances permitted by study-specific CRF completion guidelines 
provided by BMS. 

The confidentiality of records that could identify subjects must be protected, respecting the privacy 
and confidentiality rules in accordance with the applicable regulatory requirement(s).

The investigator will maintain a signature sheet to document signatures and initials of all persons 
authorized to make entries and/or corrections on CRFs. 

The completed CRF, including any paper or electronic SAE/pregnancy CRFs, must be promptly 
reviewed, signed, and dated by the investigator or qualified physician who is a subinvestigator and 
who is delegated this task on the Delegation of Authority Form. For electronic CRFs, review and 
approval/signature is completed electronically through the BMS electronic data capture tool. The 
investigator must retain a copy of the CRFs including records of the changes and corrections.

Each individual electronically signing electronic CRFs must meet BMS training requirements and 
must only access the BMS electronic data capture tool using the unique user account provided by 
BMS. User accounts are not to be shared or reassigned to other individuals.

9.3 Clinical Study Report and Publications
A Signatory Investigator must be selected to sign the clinical study report. 

For this protocol, the Signatory Investigator will be selected as appropriate based on the following 
criteria:

 External Principal Investigator designated at protocol development
 Subject recruitment (eg, among the top quartile of enrollers)
 Involvement in trial design

The data collected during this study are confidential and proprietary to BMS. Any publications or 
abstracts arising from this study must adhere to the publication requirements set forth in the clinical 
trial agreement (CTA) governing [Study site or Investigator] participation in the study. These 
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requirements include, but are not limited to, submitting proposed publications to BMS at the 
earliest practicable time prior to submission or presentation and otherwise within the time period 
set forth in the CTA.
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APPENDIX 1 ECOG PERFORMANCE STATUS

ECOG PERFORMANCE STATUSa

0 Fully active, able to carry on all pre-disease performance without restriction

1 Restricted in physically strenuous activity but ambulatory and able to carry out work of a 
light or sedentary nature, eg, light house work, office work

2 Ambulatory and capable of all selfcare but unable to carry out any work activities. Up and 
about more than 50% of waking hours

3 Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours

4 Completely disabled. Cannot carry on any selfcare. Totally confined to bed or chair

5 Dead
a Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, McFadden ET, and Carbone PP. Toxicity and Response 

Criteria of the Eastern Cooperative Oncology Group. Am J Clin Oncol 1982; 5: 649-655.
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APPENDIX 2 MANAGEMENT ALGORITHMS
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APPENDIX 3 RECIST 1.1 GUIDELINES

1 EVALUATION OF LESIONS
At baseline, tumor lesions/lymph nodes will be categorized measurable or non-measurable as 
follows:

1.1 Measurable
Tumor lesions: Must be accurately measured in at least one dimension (longest diameter in the 
plane of measurement is to be recorded) with a minimum size of:

1. 10 mm by CT scan (CT scan slice thickness no greater than 5 mm)
2. 10 mm caliper measurement by clinical exam (lesions which cannot be accurately measured 

with calipers should be recorded as non-measurable)
3. 20 mm by chest x-ray

Malignant lymph nodes: To be considered pathologically enlarged and measurable, a lymph 
node must be  15 mm in short axis when assessed by CT scan (CT scan slice thickness 
recommended to be no greater than 5 mm).

Lymph nodes merit special mention since they are normal anatomical structures which may be 
visible by imaging even if not involved by tumor. Pathological nodes which are defined as 
measurable and may be identified as target lesions must meet the criterion of a short axis of 
 15 mm by CT scan. Only the short axis of these nodes will contribute to the baseline sum. The 
short axis of the node is the diameter normally used by radiologists to judge if a node is involved 
by solid tumor. Nodal size is normally reported as two dimensions in the plane in which the 
image is obtained (for CT scan this is almost always the axial plane; for MRI the plane of 
acquisition may be axial, sagittal or coronal). The smaller of these measures is the short axis. For 
example, an abdominal node which is reported as being 20 mm x 30 mm has a short axis of 
20 mm and qualifies as a malignant, measurable node. In this example, 20 mm should be 
recorded as the node measurement. All other pathological nodes (those with short axis  10 mm 
but < 15 mm) should be considered non-target lesions. Nodes that have a short axis < 10 mm are 
considered non-pathological and should not be recorded or followed.

1.2 Non-Measurable
All other lesions are considered non-measurable, including small lesions (longest diameter 
< 10mm or pathological lymph nodes with  10 to < 15 mm short axis) as well as truly 
non-measurable lesions. Lesions considered truly non-measurable include: leptomeningeal 
disease, ascites, pleural or pericardial effusion, inflammatory breast disease, lymphangitic 
involvement of skin or lung, abdominal masses/abdominal organomegaly identified by physical 
exam that is not measurable by reproducible imaging techniques.
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2 BASELINE DOCUMENTATION OF ‘TARGET’ AND ‘NON-TARGET’ 
LESIONS

When more than one measurable lesion is present at baseline all lesions up to a maximum of five 
lesions total (and a maximum of two lesions per organ) representative of all involved organs 
should be identified as target lesions and will be recorded and measured at baseline (this means 
in instances where patients have only one or two organ sites involved a maximum of two and 
four lesions respectively will be recorded).

Target lesions should be selected on the basis of their size (lesions with the longest diameter), be 
representative of all involved organs, but in addition should be those that lend themselves to 
reproducible repeated measurements. It may be the case that, on occasion, the largest lesion does 
not lend itself to reproducible measurement in which circumstance the next largest lesion which 
can be measured reproducibly should be selected.

A sum of the diameters (longest for non-nodal lesions, short axis for nodal lesions) for all target 
lesions will be calculated and reported as the baseline sum diameters. If lymph nodes are to be 
included in the sum, then as noted above, only the short axis is added into the sum. The baseline 
sum diameters will be used as reference to further characterize any objective tumor regression in 
the measurable dimension of the disease.

All other lesions (or sites of disease) including pathological lymph nodes should be identified as 
non-target lesions and should also be recorded at baseline. Measurements are not required and 
these lesions should be followed as ‘present’, ‘absent’, or in rare cases ‘unequivocal progression’ 
(more details to follow). In addition, it is possible to record multiple nontarget lesions involving 
the same organ as a single item on the case record form (eg, ‘multiple enlarged pelvic lymph 
nodes’ or ‘multiple liver metastases’).

3 RESPONSE CRITERIA

3.1 Evaluation of Target Lesions
Complete Response (CR): Disappearance of all target lesions. Any pathological lymph nodes 

(whether target or non-target) must have reduction in short axis to < 10 mm.

Partial Response (PR): At least a 30% decrease in the sum of diameters of target lesions, taking 
as reference the baseline sum diameters.

Progressive Disease (PD): At least a 20% increase in the sum of diameters of target lesions, 
taking as reference the smallest sum on study (this includes the baseline sum if that 
is the smallest on study). In addition to the relative increase of 20%, the sum must 
also demonstrate an absolute increase of at least 5 mm. (Note: the appearance of 
one or more new lesions is also considered progression).

Stable Disease (SD): Neither sufficient shrinkage to qualify for PR nor sufficient increase to 
qualify for PD, taking as reference the smallest sum diameters while on study.
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3.1.1 Special Notes on the Assessment of Target Lesions

3.1.1.1 Lymph nodes
Lymph nodes identified as target lesions should always have the actual short axis measurement 
recorded (measured in the same anatomical plane as the baseline examination), even if the nodes 
regress to below 10 mm on study. This means that when lymph nodes are included as target 
lesions, the ‘sum’ of lesions may not be zero even if complete response criteria are met, since a 
normal lymph node is defined as having a short axis of < 10 mm. Case report forms or other data 
collection methods may therefore be designed to have target nodal lesions recorded in a separate 
section where, in order to qualify for CR, each node must achieve a short axis < 10 mm. For PR, 
SD and PD, the actual short axis measurement of the nodes is to be included in the sum of target 
lesions.

3.1.1.2 Target lesions that become ‘too small to measure’
While on study, all lesions (nodal and non-nodal) recorded at baseline should have their actual 
measurements recorded at each subsequent evaluation, even when very small (eg, 2 mm). 
However, sometimes lesions or lymph nodes which are recorded as target lesions at baseline 
become so faint on CT scan that the radiologist may not feel comfortable assigning an exact 
measure and may report them as being ‘too small to measure’. When this occurs it is important 
that a value be recorded on the case report form. If it is the opinion of the radiologist that the 
lesion has likely disappeared, the measurement should be recorded as 0 mm. If the lesion is 
believed to be present and is faintly seen but too small to measure, a default value of 5 mm 
should be assigned (Note: It is less likely that this rule will be used for lymph nodes since they 
usually have a definable size when normal and are frequently surrounded by fat such as in the 
retroperitoneum; however, if a lymph node is believed to be present and is faintly seen but too 
small to measure, a default value of 5 mm should be assigned in this circumstance as well). This 
default value is derived from the 5 mm CT slice thickness (but should not be changed with 
varying CT slice thickness). The measurement of these lesions is potentially non-reproducible, 
therefore providing this default value will prevent false responses or progressions based upon 
measurement error. To reiterate, however, if the radiologist is able to provide an actual measure, 
that should be recorded, even if it is below 5 mm.

3.1.1.3 Lesions that split or coalesce on treatment
When non-nodal lesions ‘fragment’, the longest diameters of the fragmented portions should be 
added together to calculate the target lesion sum. Similarly, as lesions coalesce, a plane between 
them may be maintained that would aid in obtaining maximal diameter measurements of each 
individual lesion. If the lesions have truly coalesced such that they are no longer separable, the 
vector of the longest diameter in this instance should be the maximal longest diameter for the 
‘coalesced lesion’.
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3.2 Evaluation of Non-Target Lesions
This section provides the definitions of the criteria used to determine the tumor response for the 
group of non-target lesions. While some non-target lesions may actually be measurable, they 
need not be measured and instead should be assessed only qualitatively at the time points 
specified in the protocol.

Complete Response (CR): Disappearance of all non-target lesions and normalization of tumor 
marker level. All lymph nodes must be non-pathological in size (< 10mm short 
axis). 

Non-CR/Non-PD: Persistence of one or more non-target lesion(s) and/or maintenance of tumor 
marker level above the normal limits.

Progressive Disease (PD): Unequivocal progression (see comments below) of existing 
non-target lesions. (Note: the appearance of one or more new lesions is also 
considered progression).

3.2.1 Special Notes on Assessment of Progression of Non-Target Disease
The concept of progression of non-target disease requires additional explanation as follows:

3.2.1.1 When the patient also has measurable disease
In this setting, to achieve ‘unequivocal progression’ on the basis of the non-target disease, there 
must be an overall level of substantial worsening in non-target disease such that, even in 
presence of SD or PR in target disease, the overall tumor burden has increased sufficiently to 
merit discontinuation of therapy (see examples in Appendix 2 and further details below). A 
modest ‘increase’ in the size of one or more non-target lesions is usually not sufficient to qualify 
for unequivocal progression status. The designation of overall progression solely on the basis of 
change in non-target disease in the face of SD or PR of target disease will therefore be extremely 
rare.

3.2.1.2 When the patient has only non-measurable disease
This circumstance arises in some trials when it is not a criterion of study entry to have 
measurable disease. The same general concepts apply here as noted above, however, in this 
instance there is no measurable disease assessment to factor into the interpretation of an increase 
in non-measurable disease burden. Because worsening in non-target disease cannot be easily 
quantified (by definition: if all lesions are truly non-measurable) a useful test that can be applied 
when assessing patients for unequivocal progression is to consider if the increase in overall 
disease burden based on the change in non-measurable disease is comparable in magnitude to the 
increase that would be required to declare PD for measurable disease: ie, an increase in tumor 
burden representing an additional 73% increase in ‘volume’ (which is equivalent to a 20% 
increase diameter in a measurable lesion). Examples include an increase in a pleural effusion 
from ‘trace’ to ‘large’, an increase in lymphangitic disease from localized to widespread, or may 
be described in protocols as ‘sufficient to require a change in therapy’. If ‘unequivocal 
progression’ is seen, the patient should be considered to have had overall PD at that point. While 
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it would be ideal to have objective criteria to apply to non-measurable disease, the very nature of 
that disease makes it impossible to do so; therefore the increase must be substantial.

3.2.2 New Lesions
The appearance of new malignant lesions denotes disease progression; therefore, some 
comments on detection of new lesions are important. There are no specific criteria for the 
identification of new radiographic lesions; however, the finding of a new lesion should be 
unequivocal: ie, not attributable to differences in scanning technique, change in imaging 
modality or findings thought to represent something other than tumor (for example, some ‘new’ 
bone lesions may be simply healing or flare of pre-existing lesions). This is particularly 
important when the patient’s baseline lesions show partial or complete response. For example, 
necrosis of a liver lesion may be reported on a CT scan report as a ‘new’ cystic lesion, which it is 
not.

A lesion identified on a follow-up study in an anatomical location that was not scanned at 
baseline is considered a new lesion and will indicate disease progression. An example of this is 
the patient who has visceral disease at baseline and while on study has a CT or MRI brain 
ordered which reveals metastases. The patient’s brain metastases are considered to be evidence 
of PD even if he/she did not have brain imaging at baseline.

If a new lesion is equivocal, for example because of its small size, continued therapy and 
follow-up evaluation will clarify if it represents truly new disease. If repeat scans confirm there 
is definitely a new lesion, then progression should be declared using the date of the initial scan. 
While FDG-PET response assessments need additional study, it is sometimes reasonable to 
incorporate the use of FDG-PET scanning to complement CT scanning in assessment of 
progression (particularly possible ‘new’ disease). New lesions on the basis of FDG-PET imaging 
can be identified according to the following algorithm:

1. Negative FDG-PET at baseline, with a positive FDG-PET at follow-up is a sign of PD based 
on a new lesion.

2. No FDG-PET at baseline and a positive FDG-PET at follow-up: If the positive FDG-PET at 
follow-up corresponds to a new site of disease confirmed by CT, this is PD. If the positive 
FDG-PET at follow-up is not confirmed as a new site of disease on CT, additional follow-up 
CT scans are needed to determine if there is truly progression occurring at that site (if so, the 
date of PD will be the date of the initial abnormal FDG-PET scan). If the positive FDG-PET 
at follow-up corresponds to a pre-existing site of disease on CT that is not progressing on the 
basis of the anatomic images, this is not PD.

3.3 Response Assessment

3.3.1 Evaluation of Best Overall Response
The best overall response is the best response recorded from the start of the study treatment until 
the end of treatment taking into account any requirement for confirmation. The patient’s best 
overall response assignment will depend on the findings of both target and non-target disease and 
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will also take into consideration the appearance of new lesions. Furthermore, depending on the 
nature of the study and the protocol requirements, it may also require confirmatory measurement.

3.3.2 Time Point Response
It is assumed that at each protocol specified time point, a response assessment occurs. Table 
3.3.2-1 provides a summary of the overall response status calculation at each time point for 
patients who have measurable disease at baseline. When patients have non-measurable (therefore 
non-target) disease only, Table 3.3.2-2 is to be used. 

Table 3.3.2-1: Time Point Response: Patients With Target (+/- Non-Target) 
Disease

Target Lesions Non-Target Lesions New Lesions Overall Response

CR CR No CR

CR Non-CR/non-PD No PR

CR Not evaluated No PR

PR Non-PD or not all 
evaluated No PR

SD Non-PD or not all 
evaluated No SD

Not all evaluated Non-PD No NE

PD Any Yes or No PD

Any PD Yes or No PD

Any Any Yes PD
CR = complete response, PR = partial response, SD = stable disease, PD = progressive disease and NE = inevaluable

Table 3.3.2-2: Time Point Response: Patients with Non-target Disease Only

Non-Target Lesions New Lesions Overall Response

CR No CR

Non-CR/non-PD No Non-CR/non-PDa

Not all evaluated No NE

Unequivocal PD Yes or No PD

Any Yes PD

CR = complete response, PD = progressive disease and NE = inevaluable
a Non-CR/non-PD is preferred over SD for non-target disease since SD is increasingly used as endpoint for 

assessment of efficacy in some trials so to assign this category when no lesions can be measured is not advised.
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3.3.3 Best Overall Response 
Best response determination of complete or partial response requires confirmation: Complete or 
partial responses may be claimed only if the criteria for each are met at a subsequent time point 
of  4 weeks later. In this circumstance, the best overall response can be interpreted as in Table 
3.3.3-1.

Special note on response assessment: When nodal disease is included in the sum of target 
lesions and the nodes decrease to ‘normal’ size (< 10 mm), they may still have a measurement 
reported on scans. This measurement should be recorded even though the nodes are normal in 
order not to overstate progression should it be based on increase in size of the nodes. As noted 
earlier, this means that patients with CR may not have a total sum of ‘zero’ on the case report 
form (CRF).

Table 3.3.3-1: Best Overall Response (Confirmation of CR&PR Required)

Overall Response 
First Time Point

Overall Response 
Subsequent Time Point

BEST Overall Response

CR CR CR

CR PR SD, PD OR PRa

CR SD SD provided minimum criteria for SD durationb met, 
otherwise, PD

CR PD SD provided minimum criteria for SD durationb met, 
otherwise, PD

CR NE SD provided minimum criteria for SD durationb met, 
otherwise, NE

PR CR PR

PR PR PR

PR SD SD

PR PD SD provided minimum criteria for SD durationb met, 
otherwise, PD

PR NE SD provided minimum criteria for SD durationb met, 
otherwise, NE

NE NE NE
CR = complete response, PR = partial response, SD = stable disease, PD = progressive disease, and 
NE = inevaluable

a If a CR is truly met at first time point, then any disease seen at a subsequent time point, even disease meeting PR 
criteria relative to baseline, makes the disease PD at that point (since disease must have reappeared after CR). 
Best response would depend on whether minimum duration for SD was met. However, sometimes ‘CR’ may be 
claimed when subsequent scans suggest small lesions were likely still present and in fact the patient had PR, not 
CR at the first time point. Under these circumstances, the original CR should be changed to PR and the best 
response is PR.

b Minimum criteria for SD duration is 6 weeks.
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3.3.4 Confirmation Scans
Verification of Response: To be assigned a status of CR or PR, changes in tumor measurements 
must be confirmed by consecutive repeat assessments that should be performed no less than 
28 days after the criteria for response are first met. For this study, the next scheduled tumor 
assessment can meet this requirement.

Verification of Progression: Progression of disease should be verified in cases where progression 
is equivocal. If repeat scans confirm PD, then progression should be declared using the date of 
the initial scan. If repeat scans do not confirm PD, then the subject is considered to not have 
progressive disease.
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APPENDIX 4 WOMEN OF CHILDBEARING POTENTIAL DEFINITIONS AND 
METHODS OF CONTRACEPTION

DEFINITIONS
Woman of Childbearing Potential (WOCBP)

A woman is considered fertile following menarche and until becoming post-menopausal unless 
permanently sterile. Permanent sterilization methods include hysterectomy, bilateral 
salpingectomy, and bilateral oophorectomy.

Women in the following categories are not considered WOCBP

 Premenarchal
 Premenopausal female with 1 of the following:

 Documented hysterectomy
 Documented bilateral salpingectomy
 Documented bilateral oophorectomy

Note:   Documentation can come from the site personnel’s review of the participant’s medical 
records, medical examination, or medical history interview.

 Postmenopausal female
 A postmenopausal state is defined as 12 months of amenorrhea in a woman over age 

45 years in the absence of other biological or physiological causes. In addition, females 
under the age of 55 years must have a serum follicle stimulating hormone, (FSH) level 
> 40 mIU/mL to confirm menopause.

CONTRACEPTION GUIDANCE FOR FEMALE PARTICIPANTS OF CHILD BEARING 
POTENTIAL
One of the highly effective methods of contraception listed below is required during study 
duration and until the end of relevant systemic exposure, defined as 5 months after the end of 
study treatment. 

Local laws and regulations may require use of alternative and/or additional contraception 
methods.

Highly Effective Contraceptive Methods That Are User Dependent 

Failure rate of <1% per year when used consistently and correctly.a

 Combined (estrogen- and progestogen-containing) hormonal contraception associated with 
inhibition of ovulationb

 oral 
 intravaginal 
 transdermal 
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 Progestogen-only hormonal contraception associated with inhibition of ovulationb

 oral 
 injectable 

Highly Effective Methods That Are User Independent 

 Implantable progestogen-only hormonal contraception associated with inhibition of 
ovulationb

 Hormonal methods of contraception including oral contraceptive pills containing a 
combination of estrogen and progesterone, vaginal ring, injectables, implants and 
intrauterine hormone-releasing system (IUS)c

 Intrauterine device (IUD)c

 Bilateral tubal occlusion
 Vasectomized partner 

A vasectomized partner is a highly effective contraception method provided that the 
partner is the sole male sexual partner of the WOCBP and the absence of sperm has been 
confirmed. If not, an additional highly effective method of contraception should be used. 

 Sexual abstinence 
Sexual abstinence is considered a highly effective method only if defined as refraining from 
heterosexual intercourse during the entire period of risk associated with the study drug. 
The reliability of sexual abstinence needs to be evaluated in relation to the duration of the 
study and the preferred and usual lifestyle of the participant.
 It is not necessary to use any other method of contraception when complete abstinence 

is elected. 
 WOCBP participants who choose complete abstinence must continue to have 

pregnancy tests, as specified in Section 2. 
 Acceptable alternate methods of highly effective contraception must be discussed in 

the event that the WOCBP participants chooses to forego complete abstinence 
NOTES: 
a Typical use failure rates may differ from those when used consistently and correctly. Use should be consistent 
with local regulations regarding the use of contraceptive methods for participants participating in clinical studies. 
b Hormonal contraception may be susceptible to interaction with the study drug, which may reduce the efficacy of 

the contraceptive method. Hormonal contraception is permissible only when there is sufficient evidence that the 
IMP and other study medications will not alter hormonal exposures such that contraception would be ineffective 
or result in increased exposures that could be potentially hazardous. In this case, alternative methods of 
contraception should be utilized.

c Intrauterine devices and intrauterine hormone releasing systems are acceptable methods of contraception in the 
absence of definitive drug interaction studies when hormone exposures from intrauterine devices do not alter 
contraception effectiveness
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Unacceptable Methods of Contraception

 Male or female condom with or without spermicide. Male and female condoms cannot be 
used simultaneously

 Diaphragm with spermicide
 Cervical cap with spermicide
 Vaginal Sponge with spermicide
 Progestogen-only oral hormonal contraception, where inhibition of ovulation is not the 

primary mechanism of action
 Periodic abstinence (calendar, symptothermal, post-ovulation methods)
 Withdrawal (coitus interruptus).
 Spermicide only
 Lactation amenorrhea method (LAM)

CONTRACEPTION GUIDANCE FOR MALE PARTICIPANTS WITH PARTNER(S) OF 
CHILD BEARING POTENTIAL.
Male participants with female partners of childbearing potential are eligible to participate if they 
agree to the following during the treatment and until the end of relevant systemic exposure.

 Inform any and all partner(s) of their participation in a clinical drug study and the need to 
comply with contraception instructions as directed by the investigator.

 Male participants are required to use a condom for study duration and until end of relevant 
systemic exposure defined as 7 months after the end of study treatment.

 Female partners of males participating in the study to consider use of effective methods of 
contraception until the end of relevant systemic exposure, defined as 7 months after the end 
of treatment in the male participant.

 Male participants with a pregnant or breastfeeding partner must agree to remain abstinent 
from penile vaginal intercourse or use a male condom during each episode of penile 
penetration during the treatment and until 7 months after the end of study treatment. 

 Refrain from donating sperm for the duration of the study treatment and until 7 months after 
the end of study treatment.

COLLECTION OF PREGNANCY INFORMATION
Guidance for collection of Pregnancy Information and outcome of pregnancy on the Pregnancy 
Surveillance Form is provided in Section 6.1.1 and Section 6.4.
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Supplementary methods 1. Sample size determination 

Enrollment of ≥42 evaluable patients was planned (≥21 patients each for the human 

papillomavirus [HPV]-positive and HPV-negative cohorts). Evaluable patients were defined as 

those with available paired pre-treatment (screening) and post-treatment (day 29) tissue 

samples. The minimum sample size of 21 patients per HPV cohort was not based on a 

statistical power calculation but was determined to detect, with greater than 66% or 89% 

probability, safety events occurring at an incidence rate of 5% or 10%, respectively. Assuming 

pathologic complete response rates of 10%, 15%, or 20%, this sample size could detect with 

greater than 89%, 97%, or 99% probability, respectively, at least one pathologic complete 

response. 

 

Supplementary methods 2. Definitions of censoring for recurrence-free and overall 
survival 

For analysis of recurrence-free survival, the following censoring rules were defined in the 

statistical analysis plan: 

 Patients who remain alive and whose disease has not recurred will be censored on the 

date of last known alive date.  

 Patients who do not have any post-surgery disease assessments and who remain alive 

will be censored on the date of surgery.  

 Patients who receive subsequent anticancer therapy without recurrence or death will be 

censored at the date of last evaluable disease assessment before initiation of 

subsequent therapy or on the date of initiation of subsequent therapy. Note that protocol-

allowed standard of care adjuvant therapy is not counted as subsequent therapy for this 

rule. 

 

In relation to the analysis of overall survival, the following censoring rules were defined in the 

statistical analysis plan: 

 Patients who remain alive will be censored on the date of last known alive.  
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Table S1 Treatment-related adverse events and select treatment-related adverse events in 26 treated 
patients with HPV-positive HNSCC 

TRAEs, No. (%) 
HPV-positive HNSCC (N=26) 

Any grade Grade 3–4 

Any TRAEa 19 (73.1) 5 (19.2) 

Fatigue 6 (23.1) 0 

Amylase increased  3 (11.5) 0 

Localized edema 3 (11.5) 0 

Lipase increased 2 (7.7) 2 (7.7) 

Chills  2 (7.7) 0 

Headache 2 (7.7) 0 

Pruritis 2 (7.7) 0 

Pyrexia 2 (7.7) 0 

Colitis 1 (3.8) 1 (3.8) 

Dehydration 1 (3.8) 1 (3.8) 

Glossodynia 1 (3.8) 1 (3.8) 

Myasthenia gravis 1 (3.8) 1 (3.8) 

Abdominal pain 1 (3.8) 0 

Asthenia 1 (3.8) 0 

Back pain 1 (3.8) 0 

Blood thyroid stimulating hormone decreased 1 (3.8) 0 

Diarrhea 1 (3.8) 0 

Flushing 1 (3.8) 0 

Formication 1 (3.8) 0 

Hot flush 1 (3.8) 0 

Impetigo 1 (3.8) 0 

Mouth hemorrhage 1 (3.8) 0 

Myalgia 1 (3.8) 0 

Nausea 1 (3.8) 0 

Radiation skin injury 1 (3.8) 0 

Rash macular 1 (3.8) 0 

Skin exfoliation 1 (3.8) 0 

Tendon disorder 1 (3.8) 0 

TRAEs leading to discontinuation 0 0 

Any treatment-related serious AEb 2 (7.7) 2 (7.7) 

Dehydration 1 (3.8) 1 (3.8) 
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Glossodynia 1 (3.8) 1 (3.8) 

Myasthenia gravis 1 (3.8) 1 (3.8) 

Mouth hemorrhage 1 (3.8) 0 

Any treatment-related serious AE leading to 
discontinuation 

0 0 

Select TRAEs, No. (%)c Any grade Grade 3–4 

Any select TRAE 4 (15.4) 1 (3.8) 

Skin 

Pruritus 

Rash macular 

Skin exfoliation 

2 (7.7) 

2 (7.7) 

1 (3.8) 

1 (3.8) 

0 

0 

0 

0 

Endocrine 

Blood thyroid stimulating hormone decreased 

1 (3.8) 

1 (3.8) 

0 

0 

Gastrointestinal 

Colitis 

Diarrhea 

2 (7.7) 

1 (3.8) 

1 (3.8) 

1 (3.8) 

1 (3.8) 

0 

Hepatic 0 0 

Hypersensitivity 0 0 

Pulmonary 0 0 

Renal  0 0 

AE, adverse event; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; 
TRAE, treatment-related adverse event.  

aIncludes events reported between first dose of neoadjuvant nivolumab and 100 days after the last 
dose. Individual patients may have had more than one TRAE. 
bIndividual patients may have had more than one treatment-related serious AE. 
cAEs deemed by the investigator to have a potential immunologic cause. Individual patients may have 
had more than one select TRAE.
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Table S2 Treatment-related adverse events and select treatment-related adverse events in 26 treated 
patients with HPV-negative HNSCC 

TRAEs, No. (%) 
HPV-negative HNSCC (N=26) 

Any grade Grade 3–4 

Any TRAEa 14 (53.8) 3 (11.5) 

Fatigue 5 (19.2) 0 

Lipase increased 2 (7.7) 2 (7.7) 

Rash maculo-papular 2 (7.7) 1 (3.8) 

Amylase increased 2 (7.7) 0 

Hyperthyroidism 2 (7.7) 0 

Pyrexia 2 (7.7) 0 

Arthralgia 1 (3.8) 0 

Dermatitis 1 (3.8) 0 

Diarrhea 1 (3.8) 0 

Eosinophilia 1 (3.8) 0 

Facial pain 1 (3.8) 0 

Hyperhidrosis 1 (3.8) 0 

Hypothyroidism 1 (3.8) 0 

Influenza-like illness 1 (3.8) 0 

Infusion-related reaction 1 (3.8) 0 

Lymphocyte count decreased 1 (3.8) 0 

Monocytosis 1 (3.8) 0 

Mouth hemorrhage 1 (3.8) 0 

Myalgia 1 (3.8) 0 

Nausea 1 (3.8) 0 

Night sweats 1 (3.8) 0 

Pancreatitis 1 (3.8) 0 

Platelet count increased 1 (3.8) 0 

Pruritis  1 (3.8) 0 

Salivary hypersecretion 1 (3.8) 0 

TRAEs leading to discontinuation 0 0 

Any treatment-related serious AEb 4 (15.4) 0 

Facial pain 1 (3.8) 0 

Fatigue 1 (3.8) 0 

Hyperhidrosis 1 (3.8) 0 
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Mouth hemorrhage 1 (3.8) 0 

Pancreatitis 1 (3.8) 0 

Pyrexia 1 (3.8) 0 

Any treatment-related serious AE leading to 
discontinuation 

0 0 

Select TRAEs, No. (%)c Any grade Grade 3–4 

Any select TRAE 5 (19.2) 1 (3.8) 

Skin 

Rash maculo-papular 

Dermatitis  

Pruritus 

4 (15.4) 

2 (7.7) 

1 (3.8) 

1 (3.8) 

1 (3.8) 

1 (3.8) 

0 

0 

Endocrine 

Hyperthyroidism 

Hypothyroidism 

2 (7.7) 

2 (7.7) 

1 (3.8) 

0 

0 

0 

Gastrointestinal 

Diarrhea 

1 (3.8) 

1 (3.8) 

0 

0 

Hepatic 0 0 

Hypersensitivity 

Infusion-related reaction 

1 (3.8) 

1 (3.8) 

0 

0 

Pulmonary 0 0 

Renal  0 0 

AE, adverse event; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; 
TRAE, treatment-related adverse event.  

aIncludes events reported between first dose of neoadjuvant nivolumab and 100 days after the last 
dose. Individual patients may have had more than one TRAE. 
bIndividual patients may have had more than one treatment-related serious AE. 
cAEs deemed by the investigator to have a potential immunologic cause. Individual patients may have 
had more than one select TRAE  
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Table S3 Death summary 

Deaths, No. 
HPV-positive HNSCC  

(n=26) 
HPV-negative HNSCC 

(n=26) 

Any cause 1 13 

Disease progression 

Median TTD (range), daysa 

1 

557 (NA–NA) 

8 

413.5 (64–1500) 

AEs unrelated to neoadjuvant 

nivolumab or protocol surgeryb 

Median TTD (range), daysa 

0 

– 

5c 

122 (16–363) 

AE, adverse event; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; 
NA, not applicable; TTD, time to death. 

aTime to death calculated from date of last dose of nivolumab. 
bAE causality for deaths was determined in relation to neoadjuvant nivolumab treatment and the 
protocol surgery only. Any subsequent treatments or medical procedures were not directly assessed 
for relationship to deaths.  
cOne patient who received two doses of nivolumab and did not undergo surgery or biopsy died from 
multiple organ dysfunction syndrome following coronary artery bypass surgery 16 days after their last 
dose; one patient who received two doses of nivolumab and underwent surgery died from febrile 
neutropenia 96 days after their last dose; one patient who received two doses of nivolumab and 
underwent surgery died from septic shock and pulmonary embolism 363 days after their last dose; one 
patient who received two doses of nivolumab and underwent surgery died from arterial injury (injury to 
carotid artery during unrelated surgery) 306 days after their last dose; one patient who received two 
doses of nivolumab and did not undergo surgery or biopsy died from sepsis 122 days after their last 
dose. 
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Table S4 Pathologic and radiographic outcomes and baseline tumor PD-L1 expression for 26 treated patients with HPV-positive HNSCC 

Patient 
No. Procedure 

Pathologic 
response % Target 

lesion 
change 

RFSb OSc % Tumor  
PD-L1 

expressiond 

PD-L1  
CPSd Site  

reviewa 
Central 
review Status Months Status Months 

1 Surgery Non-pCR NR –20.0 No event 51.4 In follow-up 52.3 1 1 
2 Surgery Non-pCR NR –6.7 No event 38.4 In follow-up 39.4 10 12 
3 Surgery Non-pCR MPR –9.5 No event 37.6 In follow-up 38.7 100 100 
4 Surgery Non-pCR pPR +16.7 No event 36.7 In follow-up 37.7 10 1 
5 Surgery Non-pCR NR –15.2 No event 33.0 In follow-up 34.0 60 60 
6 Surgery Non-pCR NR –56.3 No event 32.4 In follow-up 33.3 NA NA 

7 Surgery Non-pCR NR –26.7 No event 30.1 In follow-up 31.2 40 41 
8 Surgery Non-pCR NR 0.0 No event 30.4 In follow-up 31.5 1 10 
9 Surgery Non-pCR NR 0.0 No event 31.7 In follow-up 32.7 40 65 

10 Surgery Non-pCR NR 0.0 No event 30.9 In follow-up 31.9 0 0 
11 Surgery Non-pCR pPR –66.7 Recurrence 7.2 In follow-up 30.4 20 12 
12 Surgery Non-pCR NR +9.6 No evente 0.0 In follow-up 30.7 5 15 
13 Surgery Non-pCR pPR –15.0 Recurrence 3.6 In follow-up 34.5 NA NA 

14 Surgery Non-pCR NR –1.8 No event 40.3 In follow-up 41.2 0 2 
15 Surgery Non-pCR NR –75.0 No event  42.7 In follow-up 43.7 40 40 
16 Surgery Non-pCR NA –12.0 No event 39.1 In follow-up 40.0 10 10 
17 Surgery Non-pCR NR +32.4 WC 18.2 WC 19.1 3 2 
18 Surgery Non-pCR NR +54.3 No event 44.0 In follow-up 44.8 1 15 

19 Biopsy NA NR –26.4 NA NA In follow-up 52.5 30 50 
20 Biopsy NA pPR –8.7 NA NA In follow-up 51.0 NA NA 

21 Biopsy NA NR +2.6 NA NA In follow-up 51.0 25 10 
22 Biopsy NA NR –5.9 NA NA In follow-up 49.7 NA NA 

23 Biopsy NA NR NA NA NA Death 18.8 1 0 
24 Biopsy NA pPR 0.0 NA NA In follow-up 48.1 0 10 
25 Biopsy NA NR +19.4 NA NA In follow-up 42.8 2 5 
26 Biopsy NA NR 0.0 NA NA LTFU 26.2 NA NA 

CPS, combined positive score; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; LTFU, lost to follow-up; 
MPR, major pathologic response; NA, not available; NR, no response (i.e. no pCR, MPR, or pPR); OS, overall survival; pCR, pathologic 
complete response; pPR, pathologic partial response; PD-L1, programmed cell death ligand 1; RFS, recurrence-free survival; WC, 
withdrew consent. 
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aRepresents individual investigative site’s pathologic analysis of complete specimens only in patients with a complete surgical resection. 
bRFS was measured from the date of surgery. 
cOS was measured from the date of start of neoadjuvant nivolumab therapy. 
d“NA” (not available) refers to one of the following situations: (i) a sample was not taken for PD-L1 testing or a test was not performed,  
or (ii) a sample was collected and tested, but the result was not interpretable.  
ePatient was censored for RFS on the date of surgery due to no post-surgery disease assessments and no death.   
All patients received two neoadjuvant doses of nivolumab.  
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Table S5 Pathologic and radiographic outcomes and baseline tumor PD-L1 expression for 26 treated patients with HPV-negative HNSCC 

Patient 
No. Procedure 

Pathologic 
response % Target 

lesion 
change 

RFSb OSc % Tumor  
PD-L1 

expressiond 

PD-L1  
CPSd Site  

reviewa 
Central 
review Status Months Status Months 

27 Surgery Non-pCR NR –6.5 Death 2.7 Death 3.6 20 45 
28 Surgery Non-pCR NR +10.0 Recurrence 6.2 Death 16.5 0 0 
29 Surgery Non-pCR NR +11.1 Recurrence 8.1 Death 43.9 80 80 
30 Surgery Non-pCR NR –42.0 No evente 0.0 In follow-up 33.6 3f 1 
31 Surgery Non-pCR NR NA Recurrence 4.8 Death 12.4 NA NA 
32 Surgery Non-pCR NR –3.6 No evente 0.0 In follow-up 43.8 1 5 

33 Surgery Non-pCR NR +17.7 Recurrence 2.8 Death 11.6 5 2 
34 Surgery Non-pCR NR +15.7 Recurrence 13.5 Death 22.1 0 7 
35 Surgery Non-pCR NR –7.8 No event 51.1 In follow-up 51.8 40 90 
36 Surgery Non-pCR NR +111.9 Death 1.9 Death 2.7 35 35 
37 Surgery Non-pCR pPR –19.6 No event 45.4 In follow-up 46.6 40 56 
38 Surgery Non-pCR NR 0.0 WC 6.2 WC 7.2 50 60 
39 Surgery Non-pCR NA –24.0 No event 53.3 In follow-up 53.9 35 40 

40g Surgery Non-pCR NA 0.0 No event 33.5 In follow-up 34.4 50 53 
41 Surgery Non-pCR NR +5.4 Death 9.6 Death 10.5 0 0 
42 Surgery Non-pCR NR +16.9 No event 43.8 In follow-up 44.8 0 0 
43 Surgery Non-pCR NR –24.0 No event 42.4 In follow-up 43.3 NA NA 
44 Surgery Non-pCR NR 0.0 No event 41.4 In follow-up 42.2 25 35 
45 Surgery Non-pCR NR –2.8 No event 39.2 In follow-up 39.9 5 6 

46 Biopsyh NA pPR -13.3 No eventi 14.5 Death 49.8 0 0 
47 Biopsy NA NR +40.0 NA NA Death 9.9 5 15 

48 Biopsy NA pCR –54.5 NA NA In follow-up 49.7 NA NA 

49 None NA NA NA NA NA Death 1.0 100 100 

50 None NA NA +30.2 NA NA Death 7.8 10 25 
51 None NA NA +32.6 NA NA WC 1.8 100 100 
52 None NA NA +40.0 NA NA Death  4.4 40 5 

CPS, combined positive score; HNSCC, head and neck squamous cell carcinoma; HPV, human papillomavirus; MPR, major pathologic 
response; NA, not available; NR, no response (i.e. no pCR, MPR, or pPR); OS, overall survival; pCR, pathologic complete response; pPR, 
pathologic partial response; PD-L1, programmed cell death ligand 1; RFS, recurrence-free survival; WC, withdrew consent. 
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aRepresents individual investigative site’s pathologic analysis of complete specimens only in patients with a complete surgical resection. 
bRFS was measured from the date of surgery. 
cOS was measured from the date of start of neoadjuvant nivolumab therapy. 
d“NA” (not available) refers to one of the following situations: (i) a sample was not taken for PD-L1 testing or a test was not performed, or (ii) 
a sample was collected and tested, but the result was not interpretable. 
ePatient was censored for RFS on the date of surgery due to no post-surgery disease assessments and no death.    
fTumor PD-L1 expression was confirmed after database lock. 
gPatient received only one neoadjuvant dose of nivolumab; all other patients received two neoadjuvant doses. 
hPatient was captured in database lock as receiving complete surgical resection; however, the study site subsequently indicated that they 
had received a planned post-nivolumab biopsy instead.  
iPatient was censored at last tumor assessment. 
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Figure S1 Patient treatment and disposition  
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HPV, human papillomavirus; G3, grade 3; OS, overall survival; RFS, recurrence-free survival; T-R, treatment-related. 

aAll eight patients received a planned post-nivolumab biopsy instead of surgery due to misinterpretation of the study protocol. 
Surgery is defined as complete surgical resection of all disease sites with intent to cure. 
bFour patients did not receive surgery or biopsy due to non-treatment-related multiple organ dysfunction syndrome (n=1), consent 
withdrawal before surgery (n=1), or rapid tumor progression (n=2); two other patients received a planned post-nivolumab biopsy 
instead of surgery due to misinterpretation of the study protocol. 
cOne patient initially reported as having received surgery at database lock was subsequently found to have received a planned post-
nivolumab biopsy instead, not complete surgical resection; this patient is categorized as having received surgery in the RFS 
outcomes.  
dOne patient who had a planned post-nivolumab biopsy instead of surgery did not have available data for assessing radiographic 
response. 
eOne patient who underwent surgery and one who did not undergo surgery or biopsy did not have available data for assessing 
radiographic response. 

The numbers of patients in each cohort who underwent site and/or central pathology review are shown in Tables S4 and S5 in this 
supplement. 
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Figure S2 Overall survival in all treated patients with HNSCC in the HPV-positive (n=26) and HPV-negative (n=26) cohorts. Median follow-up 
for these cohorts was 38.2 months (range, 18.8–52.5) and 27.9 months (range, 1.0–53.9), respectively. The single death in the HPV-positive 
cohort was due to tumor progression. There were 13 on-study deaths in the HPV-negative cohort, eight due to disease progression and five 
due to AEs unrelated to neoadjuvant nivolumab or protocol surgery. 
 

 

 

HPV, human papillomavirus; NE, not estimable; NR, not reached; OS, overall survival.  
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Figure S3 Flow chart of anticancer therapies subsequent to neoadjuvant nivolumab for the (A) HPV-positive and (B) HPV-negative HNSCC 

cohorts  

 
 

CET, cetuximab; CIS, cisplatin; HPV, human papillomavirus; NIVO, nivolumab; RT, radiotherapy; ST, systemic therapy. 

aAll patients received two doses of neoadjuvant nivolumab. 
bAll eight patients received a planned post-nivolumab biopsy instead of complete surgical resection due to misinterpretation of the study 
protocol.  
cPatient received off-study post-recurrence nivolumab (i.e. outside of the CheckMate 358 trial).  
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5-FU, fluorouracil; ATEZO, atezolizumab; CAR, carboplatin; CET, cetuximab; CIS, cisplatin; DOC, docetaxel; HPV, human papillomavirus; IA, 
investigational agent; MET, methotrexate; NIVO, nivolumab; PAC, paclitaxel; PEMBRO, pembrolizumab; RT, radiotherapy; ST, systemic 
therapy. 

a25 patients received two doses of neoadjuvant nivolumab; one patient received only a single neoadjuvant dose. 
bOne patient was reported as having received surgery at database lock but was subsequently found to have received a planned  
post-nivolumab biopsy instead, not complete surgical resection. 
cBoth patients received a planned post-nivolumab biopsy instead of complete surgical resection due to misinterpretation of the study protocol.  
dPatient received on-study post-recurrence nivolumab per the CheckMate 358 protocol.  
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Figure S4 Association of TMB with (A) HPV status and smoking status or (B) pathologic response by central review in patients with relevant 
available data. HPV-positive tumors appeared to have lower TMB than HPV-negative tumors. None of six patients with HPV-positive tumors 
had TMB >100, versus six of 13 patients with HPV-negative tumors. There was no clear relationship between TMB and smoking status in 
these samples. Because there were only two pathologic responses among these samples (both in HPV-positive tumors), no conclusions can 
be drawn about a potential relationship between TMB and pathologic response. Of the 19 patients with TMB data, 16 had surgery, one had a 
planned post-nivolumab biopsy instead, and two had neither surgery nor biopsy. 
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HPV, human papillomavirus; MPR, major pathologic response; NR, no response (i.e. no pCR, MPR, or pPR); pPR, pathologic partial 
response; TMB, tumor mutational burden.  
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Figure S5 Gene expression profiling (RNAseq) for immune cell signatures and individual genes in patients with relevant available data (HPV-
positive, n=9; HPV-negative, n=12). Inflammation gene signature scores, T-cell signature, and CD8A gene expression, as well as B-cell and 
dendritic cell signature scores appeared to be higher in HPV-positive tumors. In contrast, M2 macrophage signature and CD56 gene 
expression were slightly lower in HPV-positive tumors. Regulatory T-cell signature expression appeared to be similar between the two groups. 
Because there were only two pathologic responses among these samples (both in HPV-positive tumors), no conclusions can be drawn about 
a potential relationship between immune cell signatures and pathologic response. Of the 21 patients with RNAseq data, 19 had surgery and 
two had neither surgery nor biopsy. 
 

 

 

 

HPV, human papillomavirus; MPR, major pathologic response; NA, not available; NR, no response (i.e. no pCR, MPR, or pPR); pPR, 

pathologic partial response.  
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Figure S6 Gene expression profiling (RNAseq) for immune checkpoint molecules in patients with relevant available data (HPV-positive, n=9; 
HPV-negative, n=12). Expression of the immune checkpoints PDCD1 (PD-1) and LAG3 appeared to be higher in HPV-positive versus HPV-
negative tumors. Because there were only two pathologic responses among these samples (both in HPV-positive tumors), no conclusions can 
be drawn about a potential relationship between immune cell signatures and pathologic response. Of the 21 patients with RNAseq data, 19 
had surgery and two had neither surgery nor biopsy. 

 

 
 
 
 
HPV, human papillomavirus; MPR, major pathologic response; NA, not available; NR, no response (i.e. no pCR, MPR, or pPR); pPR, 
pathologic partial response 
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to partners to which BMS has transferred obligations, eg, a Contract Research Organization 
(CRO).

Replace all previous version(s) of the protocol with this revised protocol and please provide a copy 
of this revised protocol to all study personnel under your supervision, and archive the previous 
versions.
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SYNOPSIS
Clinical Protocol CA209358

Protocol Title: Non-Comparative, Open-Label, Multiple Cohort, Phase 1/2 Study of Nivolumab Monotherapy 
and Nivolumab Combination Therapy in Subjects with Virus-Positive and Virus-Negative Solid Tumors

Investigational Product(s), Dose and Mode of Administration, Duration of Treatment with Investigational 
Product(s): 
On the basis of eligibility and tumor type  

 HPV positive and negative squamous cell cancer of the head and neck 
[SCCHN],  

 the study will enroll or randomize subjects into neoadjuvant treatment  
 

Treatments for each cohort are as follows:

Neoadjuvant cohort:

 Nivolumab administered intravenously (IV) over 30 minutes at 240 mg for 2 doses, on Day 1 and Day 15

 

 
 

 
 
 

 
 
 

 

 
 
  
 
 
 
 
 

Study Phase: 1/2
Research Hypothesis (A):  Nivolumab, in the neoadjuvant setting, will be safe and tolerable in subjects with select 
virus positive and virus-negative tumors.
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Primary Objectives  

 In the neoadjuvant cohort, to investigate the safety and tolerability of neoadjuvant nivolumab administration in 
the following tumor types:
 HPV-positive SCCHN
 HPV-negative SCCHN
  

  

 

 

 

 

Secondary Objectives



Exploratory Objectives

Neoadjuvant Cohort

 To determine the percent change from baseline of select immune cells and the percent change from baseline of 
select immune activation/inhibitory molecules of viral specific T cells in tumor specific subsets of nivolumab 
treated subjects.

 To evaluate the progression-free survival up to 1 year after neoadjuvant administration of nivolumab.
 To determine the percent change from baseline in tumor volume after two doses of neoadjuvant nivolumab.
 To determine pathologic complete response of tumors in subjects who receive surgical resection after two doses 

of neoadjuvant nivolumab in SCCHN
 To evaluate changes in anti-viral and anti-tumor immune responses at the tumor site, using proliferative and/or 

functional assays.
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 To investigate the potential association between selected biomarker measures in peripheral blood and tumor 
tissue, including PD-L1, with safety and clinical efficacy measures. 

 To investigate the pharmacodynamic activity of nivolumab in the peripheral blood and tumor tissue as measured 
by gene expression, flow cytometry, immunohistochemistry and soluble factor assays. 

 
 To evaluate the potential association between the number of tumor mutations and neoantigens with clinical 

efficacy measures and determine if tumor antigen-specific T cells are present in the periphery.
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 

Study Design:  This is an open label, multi-center, phase 1/2 trial to investigate the safety and efficacy of nivolumab 
as a single agent  

 in viral positive and viral negative tumor types of the following tumor types:  
HPV positive and negative SCCHN,  

On the basis of eligibility and tumor type, patients will be enrolled into the neoadjuvant or recurrent/metastatic 
monotherapy, or assigned or randomized into the recurrent/metastatic combination therapies cohorts (A, B, C or D). 
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. 

Study Design Schematic for the Neoadjuvant Cohort

The tumor types for the neoadjuvant cohort and the study design schematic for the neoadjuvant cohort are presented 
below:
 HPV positive SCCHN and HPV negative SCCHN

 
 

 

 
 

 

 

Ne
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uv
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Nivo 240 mg
(2 doses)

1) Day 1
2) Day 15

Biopsy
Prior to 1st

dose

Biopsy or 
Surgical 

resection
(Day 29)

Investigator’s choice 
Standard of Care 

(SOC)

Nivo 240 mg Q2 weeks
Until 24 months maximum 

duration, PD, or Toxicity

Treatment Follow-UpScreening Subsequent Treatment
Up to 5 weeks

TUMORS:
 

 

 

• HPV (+) SCCHN – N = 
21 evaluable subjects

• HPV (-) SCCHN – N = 
21 evaluable subjects

• F/U  visit 1+2
• F/U post 

surgery (month 
4, 8, and 12)

• Survival F/U

For Subjects with HPV: 
Virus selection required 

If unresectable recurrent or 
metastatic disease within 1 

year after end of SOC 
If 

el
ig

ib
le

Min 12 weeks

10 subjects enrolled in each tumor - PAUSE –
Safety analyses

Additional 11 subjects enrolled if  ≤ 2/10 have 
surgery delayed > 4 weeks (due to nivo AE’s as 

specified in the label)
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Study Population:

Inclusion Criteria:

 

 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 

  
v) Squamous cell carcinoma of the Head and Neck

(1). For subjects in the neoadjuvant and metastatic (monotherapy and combination) cohorts HPV 
positivity is defined by p16INK4a (p16) IHC employing clone E6H4 form MTM (Roche). HPV p16 
IHC should be interpreted as positive if > 70% strong and diffuse nuclear and cytoplasmic staining 
is specific to tumor cells. Testing for HPV 16 will be performed prior to study drug assignment 
using an appropriately validated test.

(2). HPV positive status can be obtained from either the primary tumor or metastatic lymph node.
(3). For subjects in the virus negative neoadjuvant cohort, HPV status should be documented as defined 

above. The p16 IHC should be interpreted as negative if < 70% strong and diffuse nuclear and 
cytoplasmic staining is specific to tumor cells.

b) For subjects in the neoadjuvant cohort 
i) Squamous cell carcinoma of the Head and Neck for whom surgical resection is planned. 

(1). Subjects must have newly diagnosed, histologically or cytologically confirmed squamous cell 
carcinoma or undifferentiated carcinoma of the oral cavity, pharynx and larynx. Subjects must have 
been determined to have resectable disease. 

(2). Subjects must have tumor amenable to pre-treatment biopsy. Post-treatment biopsy will consist of 
the operative specimen. Excisional, incisional or core needle samples are acceptable. Fine needle 
aspirates are prohibited. See Section 5.6.9 for further details. The biopsy may have been obtained 
from the primary tumor or metastatic lymph node. 
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(3). Subjects must have both of the following:  
a. T1 or greater primary lesions, 
b. N1 or greater nodal disease,
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d) For both neoadjuvant and metastatic (monotherapy and combination) cohorts
i) Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1
ii) Men and women of age 18 or older.
iii) Subject willing to comply to provide tumor tissue for PD-L1 expression analysis and other biomarker 

correlative studies. Biopsy should be excisional, incisional or core needle. Fine needle aspirates are 
prohibited.

Exclusion Criteria:

1. Target Disease Exceptions
a) Active brain metastases or leptomeningeal metastases. Exception: Subjects with brain metastases are eligible 

if these have been treated and there is no magnetic resonance imaging (MRI) evidence of progression for at 
least 4 weeks after treatment is complete and within 28 days prior to first dose of study drug administration. 
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There must also be no requirement for immunosuppressive doses of systemic corticosteroids (> 10 mg/day 
prednisone equivalents) for at least 2 weeks prior to study drug administration.

2. Medical History and Concurrent Diseases
a) Any serious or uncontrolled medical disorder that, in the opinion of the investigator, may increase the risk 

associated with study participation or study drug administration, impair the ability of the subject to receive 
protocol therapy, or interfere with the interpretation of study results.

b) Prior malignancy active within the previous 3 years except for locally curable cancers that have been 
apparently cured or successfully resected, such as basal or squamous cell skin cancer, superficial bladder 
cancer, or gastric cancer, or carcinoma in situ of the prostate, cervix, or breast.

c) Subjects with active, known or suspected autoimmune disease. Subjects with skin disorders (such as vitiligo, 
psoriasis, or alopecia), type I diabetes mellitus, residual hypothyroidism only requiring hormone replacement, 
or conditions not expected to recur in the absence of an external trigger are permitted to enroll.

d) Subjects with a condition requiring systemic treatment with either corticosteroids (> 10 mg daily prednisone 
equivalents) or other immunosuppressive medications within 14 days of study drug administration. Inhaled 
or topical steroids, and adrenal replacement doses are permitted in the absence of active autoimmune disease.

e) Subjects with primary tumor or nodal metastasis fixed to the carotid artery, skull base or cervical spine.

f) Prior therapy with experimental anti-tumor vaccines; any T cell co-stimulation or checkpoint pathways, such 
as anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or anti-CTLA-4 antibody, including ipilimumab; or other 
medicines specifically targeting T cell co-stimulation or checkpoint pathways is also prohibited.  

g) All toxicities attributed to prior anti-cancer therapy other than alopecia and fatigue must have resolved to 
Grade 1 (NCI CTCAE version 4) or baseline before administration of study drug. Subjects with toxicities 
attributed to prior anti-cancer therapy which are not expected to resolve and result in long lasting sequelae, 
such as neuropathy after platinum based therapy, are permitted to enroll.

h) Treatment with any chemotherapy, radiation therapy, biologics for cancer, or investigational therapy within 
28 days of first administration of study treatment (subjects with prior cytotoxic or investigational products 
< 4 weeks prior to treatment might be eligible after discussion between investigator and sponsor, if toxicities 
from the prior treatment have been resolved to Grade 1 (NCI CTCAE version 4).
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l) Treatment with botanical preparations (eg herbal supplements or traditional Chinese medicines) intended for 
general health support or to treat the disease under study within 2 weeks prior to randomization/treatment.

 
 

3. Physical and Laboratory Test Findings
a) Any positive test result for hepatitis B virus or hepatitis C virus indicating acute or chronic infection, and/or 

detectable presence of virus, e.g. Hepatitis B surface antigen (HBsAg, Australia antigen) positive, or Hepatitis 
C antibody (anti-HCV) positive (except if HCV-RNA negative).

b) Known history of testing positive for human immunodeficiency virus (HIV) or known acquired 
immunodeficiency syndrome (AIDS). NOTE: Testing for HIV must be performed at sites where mandated 
locally.

4. Allergies and Adverse Drug Reaction
a) History of allergy to study drug components.

b) History of severe hypersensitivity reaction to any monoclonal antibody.

5. Sex and Reproductive Status
a) WOCBP who are pregnant or breastfeeding

b) Women with a positive pregnancy test at enrollment or prior to administration of study medication

Study Drug: includes both Investigational [Medicinal] Products (IP/IMP) and Non-investigational [Medicinal] 
Products (Non-IP/Non-IMP) as listed:

Study Drug Dosing

Cohort Drug Dose Frequency of 
administration

Route of 
administration Duration

Neoadjuvant Nivolumab 240 mg flat 
dose

Day 1,

Day 15a
30 minute 

Intravenous 
(IV) infusion

Two doses
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a A delay of the 2nd dose of nivolumab is acceptable for up to 1 week (up to Day 22); however, the 2nd dose 
of nivolumab should not be administered after Day 22 in order to avoid postponing surgery/biopsy beyond Day 29 
and subsequent standard of care.

Study Assessments: 

Safety: 

Safety assessments at baseline will include a medical history to be obtained to capture relevant underlying conditions. 
Baseline examinations should include signs and symptoms, weight, height, ECOG Performance Status, BP, HR, 
temperature, and respiratory rate should be performed within 14 days prior to first dose. Concomitant medications 
will also be collected from within 14 days prior to first dose and through the study treatment. Baseline safety laboratory 
assessments should be done within 14 days prior to the first dose. 

Subjects will be evaluated for safety if they have received any study drug. Toxicity assessments will be performed 
continuously during the treatment phase. On-study assessments including weight, height, ECOG Performance Status, 
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BP, HR, temperature, respiratory rate, and oxygen saturation by pulse oximetry at rest and after exertion will be 
performed. On-study safety laboratory assessments will also be performed. 

Efficacy: 
Tumor imaging assessments for ongoing study treatment decisions will be completed by the investigator using 
RECIST (Response Evaluation Criteria in Solid Tumors) 1.1 criteria.

Statistical Considerations:
Sample Size: Sample size determination is not based on statistical power calculation.

1) Neoadjuvant cohort: 
The SCCHN tumor types will contain 21 HPV-positive and 21 HPV-negative evaluable subjects.  

A sample size of 21 subjects can detect, 
with more than 66% and 89% probability, a safety event that occurs at an incident rate of 5% and 10%, respectively. 
Assuming 10%, 15%, and 20% for pathologic complete response rate, a sample size of 21 can detect, more than 89%, 
97% and 99% probability, at least one pathologic complete response respectively.
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Endpoints:

Primary Endpoints:
Neoadjuvant cohort: 

 The safety and tolerability objective will be measured by the incidence of drug-related select AEs and drug-related 
SAEs.

 Rate of surgery delay, which is defined as the proportion of subjects in the neoadjuvant cohort with surgery 
delayed > 4 weeks from the planned surgery date or planned start date for chemoradiation due to a drug-related 
AE will be reported for each tumor type.

Exploratory Endpoints:
Neoadjuvant cohort: 

 The percent change from baseline of immune cells and the percent change from baseline of select immune 
activation/inhibitory molecules of viral-specific T cells in tumor specific subsets of nivolumab treated subjects 
will be evaluated.  

 Investigator-assessed progression free survival (PFS) after surgery/biopsy, which is defined in section 8.3.3.
 The percent change in tumor volume from baseline after two doses of neoadjuvant nivolumab is defined as the 

ratio of the change in tumor volume and the baseline tumor volume.
 The proportion of treated subjects who experiences pathologic complete response will be used to determine 

pathologic response rate of tumors after two doses of neoadjuvant nivolumab in HPV positive and negative 
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SCCHN, . Pathological complete 
response (pCR) is defined as the absence of residual viable invasive cancer on hematoxylin and eosin evaluation 
of the complete resected tumor specimen and all sampled regional lymph nodes following completion of 
neoadjuvant systemic therapy.

 

 

 
 

 

 

 

Analyses:

Analyses for primary endpoints: 
Neoadjuvant cohort: 

 Analyses of drug-related select AEs and drug-related SAEs are discussed in Section of safety analyses.
 Rate of surgery delay will be summarized by binomial response rates and their corresponding two-sided 95% 

exact CIs using Clopper-Pearson method. 
 

 
 

 

 
 
 
 

 
 
 

Analyses for exploratory endpoints: 
Methods for exploratory endpoints will be discussed in details in the statistical analysis plan.
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Safety Analyses
Safety analyses will be performed in all treated subjects. Descriptive statistics of safety will be presented using 
NCI CTCAE version 4. All on-study AEs, drug-related, AEs, SAEs and drug-related SAEs will be tabulated using 
worst grade per NCI CTCAE version 4 criteria by system organ class and MedDRA preferred term. On-study lab 
parameters including hematology, chemistry, liver function, thyroid function, and renal function will be summarized 
using worst grade per NCI CTCAE version 4 criteria.

The proportion of subjects in the neoadjuvant cohort with surgery delayed > 4 weeks due to a drug-related AE will be 
reported for each tumor type and the Clopper-Pearson method will be used to estimate the two-sided 95% confidence 
interval.

 
 
 
 
 
 

Biomarker Analyses
The pharmacodynamic effects of nivolumab as monotherapy 

 on selected biomarkers will be assessed by summary statistics and corresponding 
changes (or percent changes) from baseline tabulated by time and cohort. In addition, the time course of biomarker 
outcomes will be investigated graphically, by summary plots or individual subject plots. If there is an indication of a 
meaningful pharmacodynamic trend, methods such as linear mixed models may be used to characterize the pattern of 
change over time. The potential association between PD-L1 expression level (IHC) and clinical efficacy measures will 
be assessed using Fisher’s exact test or other methodology as appropriate.

Potential associations of various biomarker measures with pharmacokinetic exposure, safety and clinical efficacy 
measures will be investigated based on data availability. Methods such as, but not limited to, logistic regression and 
graphical summaries may be used to assess these associations.

The methodology for additional exploratory biomarker analyses will be described in the statistical analysis plan.
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2 ETHICAL CONSIDERATIONS
2.1 Good Clinical Practice
This study will be conducted in accordance with Good Clinical Practice (GCP), as defined by the 
International Conference on Harmonisation (ICH) and in accordance with the ethical principles 
underlying European Union Directive 2001/20/EC and the United States Code of Federal 
Regulations, Title 21, Part 50 (21CFR50).

The study will be conducted in compliance with the protocol. The protocol and any amendments 
and the subject informed consent will receive Institutional Review Board/Independent Ethics 
Committee (IRB/IEC) approval/favorable opinion prior to initiation of the study.
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All potential serious breaches must be reported to BMS immediately. A serious breach is a breach 
of the conditions and principles of GCP in connection with the study or the protocol, which is 
likely to affect, to a significant degree, the safety or physical or mental integrity of the subjects of 
the study or the scientific value of the study.

Personnel involved in conducting this study will be qualified by education, training, and 
experience to perform their respective tasks.

This study will not use the services of study personnel where sanctions have been invoked or where 
there has been scientific misconduct or fraud (eg, loss of medical licensure, debarment). 

2.2 Institutional Review Board/Independent Ethics Committee
Before study initiation, the investigator must have written and dated approval/favorable opinion 
from the IRB/IEC for the protocol, consent form, subject recruitment materials 
(eg, advertisements), and any other written information to be provided to subjects. The investigator 
or BMS should also provide the IRB/IEC with a copy of the Investigator Brochure or product 
labeling information to be provided to subjects and any updates. 

The investigator or BMS should provide the IRB/IEC with reports, updates and other information 
(eg, expedited safety reports, amendments, and administrative letters) according to regulatory 
requirements or institution procedures.

2.3 Informed Consent
Investigators must ensure that subjects are clearly and fully informed about the purpose, potential 
risks, and other critical issues regarding clinical studies in which they volunteer to participate. 

In situations where consent cannot be given to subjects, their legally acceptable representatives as 
per country guidelines) are clearly and fully informed about the purpose, potential risks, and other 
critical issues regarding clinical studies in which the subject volunteers to participate. 

BMS will provide the investigator with an appropriate (ie, Global or Local) sample informed 
consent form which will include all elements required by ICH, GCP and applicable regulatory 
requirements. The sample informed consent form will adhere to the ethical principles that have 
their origin in the Declaration of Helsinki.

Investigators must:

1) Provide a copy of the consent form and written information about the study in the language in 
which the subject is most proficient prior to clinical study participation. The language must be 
non-technical and easily understood. 

2) Allow time necessary for subject or subject's legally acceptable representative to inquire about 
the details of the study.

3) Obtain an informed consent signed and personally dated by the subject or the subject's legally 
acceptable representative and by the person who conducted the informed consent discussion. 

4) Obtain the IRB/IEC’s written approval/favorable opinion of the written informed consent form 
and any other information to be provided to the subjects, prior to the beginning of the study, 
and after any revisions are completed for new information.
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5) If informed consent is initially given by a subject’s legally acceptable representative or legal 
guardian, and the subject subsequently becomes capable of making and communicating his or 
her informed consent during the study, consent must additionally be obtained from the subject.

6) Revise the informed consent whenever important new information becomes available that is 
relevant to the subject's consent. The investigator, or a person designated by the investigator, 
should fully inform the subject or the subject's legally acceptable representative or legal 
guardian, of all pertinent aspects of the study and of any new information relevant to the 
subject's willingness to continue participation in the study. This communication should be 
documented. 

The confidentiality of records that could identify subjects must be protected, respecting the privacy 
and confidentiality rules applicable to regulatory requirements, the subjects' signed ICF and, in the 
US, the subjects’ signed HIPAA Authorization.

The consent form must also include a statement that BMS and regulatory authorities have direct 
access to subject records. 

The rights, safety, and well-being of the study subjects are the most important considerations and 
should prevail over interests of science and society.

3 INVESTIGATIONAL PLAN
3.1 Study Design and Duration
This is an open label, multi-center, phase 1/2 trial to investigate the safety and efficacy of 
nivolumab as a single agent

 in viral positive and viral negative tumor types of the 
following tumor types:  

HPV positive and negative squamous cell cancer 
of the head and neck (SCCHN),  

.

On the basis of eligibility and tumor type, patients will be enrolled into the neoadjuvant or 
recurrent/metastatic monotherapy  

 cohorts  
 

 
 
 
 

Treatments for each cohort are as follows:
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Neoadjuvant cohort:

 Nivolumab administered intravenously (IV) over 30 minutes at 240 mg for 2 doses, on Day 
1 and Day 15

 
 

 

 
 
 

 

 
 
 
 
 
 
 
 
 

The tumor types for the neoadjuvant cohort and the study design schematic for the neoadjuvant 
cohort (Figure 3.1-1) are presented below:

 HPV positive SCCHN and HPV negative SCCHN
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Figure 3.1-1: Study Design Schematic for the Neoadjuvant Cohort:
Ne
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1) Day 1
2) Day 15
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Prior to 1st
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• HPV (+) SCCHN – N = 
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21 evaluable subjects

• F/U  visit 1+2
• F/U post 

surgery (month 
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• Survival F/U
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Virus selection required 

If unresectable recurrent or 
metastatic disease within 1 
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If 
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Min 12 weeks
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Additional 11 subjects enrolled if  ≤ 2/10 have 
surgery delayed > 4 weeks (due to nivo AE’s as 

specified in the label)
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3.1.1 Viral Status Determination Prior to Entry

The study will enroll prospective subjects diagnosed with SCCHN. SCCHN subjects will provide 
consent, via pre-screening informed consent, for determination of HPV viral status, if prior results 
are not available during the screening period . Viral 
testing will be performed locally or by a central laboratory and test results will be collected. After 
viral test result is confirmed positive, consent for demographic and further eligibility will be 
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Neoadjuvant cohort: Confirmation of viral status is required prior to study drug assignment for 
SCCHN subjects enrolled. Viral testing determined more than 35 days prior to first dose may be 
used. For SCCHN tumor types in the neoadjuvant cohort, 21 evaluable subjects with virus positive 
disease and 21 evaluable subjects with virus negative disease will be enrolled.  
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Table 3.1.1-1: Testing for Viral Status Prior to Treatment

Cohort Tumor Type Viral status required prior to 
study drug (Testing)

Neoadjuvant SCCHN YES (p16 IHC)

  
 

 

 
 

 

 
 

 
 

3.1.2 Neoadjuvant Cohort
The primary objective of the neoadjuvant cohort is to evaluate the safety and tolerability of 
neoadjuvant nivolumab administration in subjects with select tumor types. 

For subjects in the neoadjuvant cohort, radiographic tumor assessments will occur at the following 
time points (see Table 5.4.1-2). 

 Screening to ensure the subject has resectable disease.
 Within 7 days and prior to the planned surgery or chemotherapy/radiation
 Post-surgery (SCCHN )  

.

All subjects must have tumor amenable to pre-treatment biopsy (core needle); post-treatment 
biopsy will consist of the operative specimen  
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Treatment within the neoadjuvant cohort will consist of:

 A pre-treatment, core-needle, biopsy for all subjects. (Four core-needle biopsies, as described 
in the laboratory manual, are suggested.)

 Two doses of nivolumab will be administered at 240 mg IV on Day 1 and Day 15
 Surgical resections (SCCHN ),  

will occur on Day 29 (+/- days). No other
pre-surgical therapy is allowed. 

 After neoadjuvant nivolumab treatment followed by surgical resection , subjects 
will receive standard of care (observation, chemo and/or RT, according to physician’s 
choice). 

 Subjects who develop unresectable recurrent or metastatic disease within 1 year of surgery
 may receive nivolumab at 240 mg IV every 2 weeks until 

24 months of treatment, toxicity, or disease progression, if medically eligible, ie, meet 
eligibility criteria for metastatic cohort. Written approval from the sponsor’s medical monitor 
is required for subject to be considered eligible. Nivolumab can be administered no earlier 
than 4 weeks after the last standard of care treatment. 

 Enrollment for each tumor type in the neoadjuvant cohort will pause after the first 
10 subjects are treated to assess safety and determine the number of subjects with 

surgical delays beyond 4 weeks from the planned surgery date  
If  3 of the first 10 subjects for a single tumor type 

have delays beyond 4 weeks from the planned surgery date  
due to a nivolumab immune-related adverse event(s) specified in the label in 

the region of treatment, that specific tumor cohort will close. The remaining tumor types in 
the neoadjuvant cohort will not close enrollment should a tumor type(s) close due to a delay 
in surgery due to nivolumab. If the first 8 patients treated for a single tumor type experience 
no delay, a pause in enrollment will not be required.  
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3.2 Post Study Access to Therapy
At the conclusion of the study, subjects who continue to demonstrate clinical benefit will be 
eligible to receive BMS supplied study drug for the maximum treatment duration specified in 
Section 3.1. Study drug will be provided via an extension of the study, a rollover study requiring 
approval by responsible health authority and ethics committee or through another mechanism at 
the discretion of BMS. BMS reserves the right to terminate access to BMS supplied study drug if 
any of the following occur: a) the marketing application is rejected by responsible health authority; 
b) the study is terminated due to safety concerns; c) the subject can obtain medication from a 
government sponsored or private health program; or d) therapeutic alternatives become available 
in the local market.

3.3 Study Population
For entry into the study, the following criteria MUST be met.

3.3.1 Inclusion Criteria
1. Signed Written Informed Consent

a) Subjects must have signed and dated an IRB/IEC approved written informed consent form 
in accordance with regulatory and institutional guidelines. This must be obtained before 
the performance of any protocol related procedures that are not part of normal subject care.

b) Subjects must be willing and able to comply with scheduled visits, treatment schedule, 
laboratory tests, and other requirements of the study.

2. Target Population
a) Histopathologic confirmation of the following tumor types
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 Squamous cell carcinoma of the Head and Neck

o For subjects in the neoadjuvant 
cohorts HPV positivity is defined by p16INK4a (p16) IHC employing clone E6H4 
from MTM (Roche). The p16 IHC should be interpreted as positive if > 70% strong 
and diffuse nuclear and cytoplasmic staining is specific to tumor cells. Testing for 
p16 will be performed prior to study drug assignment using an appropriately 
validated test. 

o HPV positive status can be obtained from either the primary tumor or metastatic 
lymph node.

o For subjects in the virus negative neoadjuvant cohort, HPV status should be 
documented as defined above. The p16 IHC should be interpreted as negative if < 
70% strong and diffuse nuclear and cytoplasmic staining is specific to tumor cells.

o For subjects in the neoadjuvant cohort 
 Squamous cell carcinoma of the Head and Neck for whom surgical resection is planned. 

o Subjects must have newly diagnosed, histologically or cytologically confirmed 
squamous cell carcinoma or undifferentiated carcinoma of the oral cavity, pharynx 
and larynx. Subjects must have been determined to have resectable disease.

o Subjects must have tumor amenable to pre-treatment biopsy. Post-treatment biopsy 
will consist of the operative specimen. Excisional, incisional or core needle samples 
are acceptable. Fine needle aspirates are prohibited. See Section 5.6.9 for further 
details. The biopsy may have been obtained from the primary tumor or metastatic 
lymph node. 

o Subjects must have:
 T1 or greater primary lesions, AND
 N1 or greater nodal disease,
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o For both neoadjuvant and metastatic (monotherapy and combination)cohorts
 Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1
 Men and women of age 18 or older.
 Subject willing to comply to provide tumor tissue for PD-L1 expression analysis and 

other biomarker correlative studies. See Section 5.6.9 for further details. Biopsy should 
be excisional, incisional or core needle. Fine needle aspirates are prohibited.

o All baseline laboratory requirements will be assessed and should be obtained within 
-14 days of first dose (unless otherwise specified in Table 5.1-1). Screening laboratory 
values must meet the following criteria:
 WBCs  2000/µL

 Neutrophils  1500/µL

 Platelets  100 x 10³/µL

 Hemoglobin  9.0 g/dL

 Creatinine Serum creatinine  1.5 x ULN or creatinine clearance (CrCl) 
 40 mL/minute (using Cockcroft/Gault formula)

 AST  3 x ULN 

 ALT  3 x ULN 

 Total Bilirubin  1.5 x ULN (except subjects with Gilbert Syndrome who can have 
total bilirubin < 3.0 mg/dL)

  
 

 
 

 
 

 

3. Age and Reproductive Status
a) Men and women, ages  18 years of age
b) Women of childbearing potential (WOCBP) must have a negative serum or urine 

pregnancy test (minimum sensitivity 25 IU/L or equivalent units of HCG) within 24 hours 
prior to the start of study drug.
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c) Women must not be breastfeeding
d) WOCBP must agree to follow instructions for method(s) of contraception from the time of 

enrollment for the duration of treatment with study drug(s) plus approximately 5 half-lives 
of study drug(s) plus 30 days (duration of ovulatory cycle) for a total of 5 months post 
treatment completion.

e) Males who are sexually active with WOCBP must agree to follow instructions for 
method(s) of contraception for the duration of treatment with study drug(s) plus 
approximately 5 half-lives of study drug(s) plus 90 days (duration of sperm turnover) for a 
total of 7 months post-treatment completion.

f) Azoospermic males and WOCBP who are continuously not heterosexually active are 
exempt from contraceptive requirements. However they must still undergo pregnancy 
testing as described in this section.

Investigators shall counsel WOCBP and male subjects who are sexually active with WOCBP on 
the importance of pregnancy prevention and the implications of an unexpected pregnancy.
Investigators shall advise WOCBP and male subjects who are sexually active with WOCBP on the 
use of highly effective methods of contraception. Highly effective methods of contraception have 
a failure rate of < 1% when used consistently and correctly.

At a minimum, subjects must agree to the use one highly effective method of contraception as 
listed in Appendix 4.

3.3.2 Exclusion Criteria
 Target Disease Exceptions

a) Active brain metastases or leptomeningeal metastases. Subjects with brain metastases are 
eligible if these have been treated and there is no magnetic resonance imaging (MRI) 
evidence of progression for at least 4 weeks after treatment is complete and within 28 days 
prior to first dose of study drug administration. There must also be no requirement for 
immunosuppressive doses of systemic corticosteroids (>10 mg/day prednisone 
equivalents) for at least 2 weeks prior to study drug administration.

 Medical History and Concurrent Diseases
a) Any serious or uncontrolled medical disorder that, in the opinion of the investigator, may 

increase the risk associated with study participation or study drug administration, impair 
the ability of the subject to receive protocol therapy, or interfere with the interpretation of 
study results.

b) Prior malignancy active within the previous 3 years except for locally curable cancers that 
have been apparently cured or successfully resected, such as basal or squamous cell skin 
cancer, superficial bladder cancer, or gastric cancer, or carcinoma in situ of the prostate, 
cervix, or breast.

c) Subjects with active, known or suspected autoimmune disease. Subjects with skin disorders 
(such as vitiligo, psoriasis, or alopecia), type I diabetes mellitus, hypothyroidism only 
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requiring hormone replacement, or conditions not expected to recur in the absence of an 
external trigger are permitted to enroll.

d) Subjects with a condition requiring systemic treatment with either corticosteroids (> 10 mg 
daily prednisone equivalents) or other immunosuppressive medications within 14 days of 
study drug administration. Inhaled or topical steroids, and adrenal replacement doses are 
permitted in the absence of active autoimmune disease.

e) Subjects with primary tumor or nodal metastasis fixed to the carotid artery, skull base or 
cervical spine.

f) Prior therapy with experimental anti-tumor vaccines; any T cell co-stimulation or 
checkpoint pathways, such as anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or 
anti-CTLA-4 antibody, including ipilimumab; or other medicines specifically targeting 

g) All toxicities attributed to prior anti-cancer therapy other than alopecia and fatigue must 
have resolved to Grade 1 (NCI CTCAE version 4) or baseline before administration of 
study drug. Subjects with toxicities attributed to prior anti-cancer therapy which are not 
expected to resolve and result in long lasting sequelae, such as neuropathy after platinum 
based therapy, are permitted to enroll.

h) Treatment with any chemotherapy, radiation therapy, biologics for cancer, or 
investigational therapy within 28 days of first administration of study treatment (subjects 
with prior cytotoxic or investigational products < 4 weeks prior to treatment might be 
eligible after discussion between investigator and sponsor, if toxicities from the prior 
treatment have been resolved to Grade 1 (NCI CTCAE version 4).
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l) Treatment with botanical preparations (eg herbal supplements or traditional Chinese 
medicines) intended for general health support or to treat the disease under study within 2 
weeks prior to randomization/treatment. Refer to Section 3.4.1 for prohibited therapies.

 
 
 

 Physical and Laboratory Test Findings
a) Any positive test result for hepatitis B virus (e.g. surface antigen [HBV sAg, Australia 

antigen] positive) or hepatitis C virus (Hepatic C antibody [anti-HCV] positive, except if 
HCV-RNA negative.

b) Known history of testing positive for human immunodeficiency virus (HIV) or known 
acquired immunodeficiency syndrome (AIDS). NOTE: Testing for HIV must be performed 
at sites where mandated locally.

 Allergies and Adverse Drug Reaction
a) History of allergy to study drug components.
b) History of severe hypersensitivity reaction to any monoclonal antibody.

 Sex and Reproductive Status
a) WOCBP who are pregnant or breastfeeding
b) Women with a positive pregnancy test at enrollment or prior to administration of study 

drug

 Other Exclusion Criteria
a) Prisoners or subjects who are involuntarily incarcerated
b) Subjects who are compulsorily detained for treatment of either a psychiatric or physical 

(eg, infectious disease) illness

Eligibility criteria for this study have been carefully considered to ensure the safety of the study 
subjects and that the results of the study can be used. It is imperative that subjects fully meet all 
eligibility criteria.
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3.3.3 Women of Childbearing Potential
A women of childbearing potential (WOCBP) is defined as any female who has experienced 
menarche and who has not undergone surgical sterilization (hysterectomy or bilateral 
oophorectomy) and is not postmenopausal. Menopause is defined as 12 months of amenorrhea in 
a woman over age 45 years in the absence of other biological or physiological causes. In addition, 
females under the age of 55 years must have a serum follicle stimulating hormone, (FSH) level 
> 40 mIU/mL to confirm menopause.

See Appendix 4 for more details.

3.4 Concomitant Treatments
3.4.1 Prohibited and/or Restricted Treatments
The following medications are prohibited during the study:

 Immunosuppressive agents (except to treat a drug-related adverse event)
 Immunosuppressive doses of systemic corticosteroids (> 10 mg daily prednisone 

equivalent), except as stated in Section 3.4.2 or to treat a drug-related adverse event. 
 Any concurrent antineoplastic therapy (ie, chemotherapy, hormonal therapy, 

immunotherapy, radiation therapy except for palliative radiation therapy described in 
Section 3.4.2 or standard or investigational agents for treatment of cancer).

 Any botanical preparation (eg herbal supplements or traditional Chinese medicines) 
intended to treat the disease under study or provide supportive care. Use of marijuana and 
its derivatives for treatment of symptoms related to cancer or cancer treatment are 
permitted if obtained by medical prescription or if its use (even without a medical 
prescription) has been legalized locally.  

 LAG-3 targeting agents. 

Supportive care for disease-related symptoms may be offered to all subjects on the trial.

3.4.1.1 Restricted Treatments
Restricted therapies are not prohibited but are not recommended; consult BMS medical 
monitor/designee if the following are clearly medically indicated:

 Participants with a condition requiring systemic treatment with either corticosteroids (> 10 
mg daily prednisone equivalent) or other immunosuppressive medications within 14 days 
of randomization are excluded. Inhaled or topical steroids, and adrenal replacement steroid 
doses > 10 mg daily prednisone equivalent, are permitted in the absence of active 
autoimmune disease.

3.4.2 Permitted Therapy
Subjects are permitted the use of topical, ocular, intra-articular, intranasal, and inhalational 
corticosteroids (with minimal systemic absorption). Adrenal replacement steroid doses including 
doses > 10 mg daily prednisone are permitted. A brief (less than 3 weeks) course of corticosteroids 
for prophylaxis (eg, contrast dye allergy) or for treatment of non-autoimmune conditions (eg, 
delayed-type hypersensitivity reaction caused by a contact allergen) is permitted.
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The potential for overlapping toxicities with radiotherapy and nivolumab  
currently is not known. 

Therefore, palliative radiotherapy is not recommended while receiving study drug. If palliative 
radiotherapy is required, then study drug should be withheld for at least 1 week before, during and 
1 week after radiation. Subjects should be closely monitored for any potential toxicity during and 
after receiving radiotherapy, and AEs considered related to radiotherapy should resolve to Grade 
 1 prior to resuming study drug. 

Only non-target lesions included in the planned radiation field or CNS lesions may receive 
palliative radiotherapy. Details of palliative radiotherapy should be documented in the source 
records and electronic case report form (eCRF). Details in the source records should include: dates 
of treatment, anatomical site, dose administered and fractionation schedule, and adverse events. 
Subjects receiving limited field palliative radiation therapy will be considered to have unequivocal 
progression of disease in the non-target lesion. Symptoms requiring palliative radiotherapy should 
be evaluated for objective evidence of disease progression. Administration of additional study drug
to subjects who received limited field palliative radiation should follow guidelines specified in 
Section 4.7.8 Treatment Beyond Disease Progression.
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3.5 Discontinuation of Subjects following any Treatment with Study Drug
Subjects MUST discontinue investigational product (and non-investigational product at the 
discretion of the investigator) for any of the following reasons:

 Subject’s request to stop study treatment
 Any clinical adverse event (AE), laboratory abnormality or intercurrent illness which, in 

the opinion of the investigator, indicates that continued participation in the study is not in 
the best interest of the subject

 Termination of the study by Bristol-Myers Squibb (BMS)
 Loss of ability to freely provide consent through imprisonment or involuntarily

incarceration for treatment of either a psychiatric or physical (eg, infectious disease) illness


 

Follow-up begins when the decision to discontinue a subject from study therapy is made 
(no further treatment with study therapy).

 Subjects will have two follow-up visits for safety. Follow-up visit 1, 35 days from the last 
dose or from the date decision is made to discontinue subject from the study (only 
applicable for early treatment discontinuation) ( 7 days) and follow-up visit 2 80 days 
( 7 days) after follow-up visit 1. After follow-up visit 2, subjects will be followed every 
3 months for ongoing drug-related adverse events until resolved, return to baseline or 
deemed irreversible, or until lost to follow-up, withdrawal of study consent, or start of a 
subsequent anti-cancer therapy.

 Subjects who discontinue study therapy for reasons other than disease progression will 
continue to have radiographic assessments as per defined schedule until disease 
progression, lost to follow-up, or withdrawal of study consent.


In the case of pregnancy, the investigator must immediately notify the BMS Medical 
Monitor/designee of this event. In most cases, the study drug will be permanently discontinued in 
an appropriate manner. Please contact the Sponsor or designee within 24 hours of awareness of 
the pregnancy. If the investigator determines a possible favorable benefit/risk ratio that warrants 
continuation of study drug, a discussion between the investigator and the BMS Medical 
Monitor/designee must occur.

Revised Protocol No.: 06

Date: 18-Jul-2018 96

8.0Approved 9300895127.0v

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2021-002568:e002568. 9 2021;J Immunother Cancer, et al. Ferris RL



Clinical Protocol CA209358
BMS-936558 nivolumab

All subjects who discontinue study drug should comply with protocol specified follow-up 
procedures as outlined in Section 5. The only exception to this requirement is when a subject 
withdraws consent for all study procedures including post-treatment study follow-up or loses the 
ability to consent freely (ie, is imprisoned or involuntarily incarcerated for the treatment of either 
a psychiatric or physical illness).

If study drug is discontinued prior to the subject’s completion of the study, the reason for the 
discontinuation must be documented in the subject’s medical records and entered on the 
appropriate case report form (CRF) page.

This study will end when analysis of the primary endpoint is complete. Additional survival analysis 
may be conducted for up to 5 years beyond analysis of the primary endpoint.

3.6 Post Study Drug Study Follow-up
In this study, overall survival is a key endpoint of the study. Post study follow-up is of critical 
importance and is essential to preserving subject safety and the integrity of the study. Subjects who 
discontinue study drug must continue to be followed for collection of outcome and/or survival 
follow-up data as required and in line with Section 5 until death or the conclusion of the study.

BMS may request that survival data be collected on all treated/randomized subjects outside of the 
protocol defined window (refer to Section 5.1). At the time of this request, each subject will be 
contacted to determine their survival status unless the subject has withdrawn consent for all 
contacts or is lost to follow-up.

3.6.1 Withdrawal of Consent
Subjects who request to discontinue study drug will remain in the study and must continue to be 
followed for protocol specified follow-up procedures. The only exception to this is when a subject 
specifically withdraws consent for any further contact with him/her or persons previously 
authorized by subject to provide this information. Subjects should notify the investigator of the 
decision to withdraw consent from future follow-up in writing, whenever possible. The 
withdrawal of consent should be explained in detail in the medical records by the investigator, as 
to whether the withdrawal is from further treatment with study drug only or also from study 
procedures and/or post treatment study follow-up, and entered on the appropriate CRF page. In the
event that vital status (whether the subject is alive or dead) is being measured, publicly available 
information should be used to determine vital status only as appropriately directed in accordance 
with local law.

3.6.2 Lost to Follow-up
All reasonable efforts must be made to locate subjects to determine and report their ongoing status. 
This includes follow-up with persons authorized by the subject as noted above. Lost to follow-up 
is defined by the inability to reach the subject after a minimum of three documented phone calls, 
faxes, or emails as well as lack of response by subject to one registered mail letter. All attempts 
should be documented in the subject’s medical records. If it is determined that the subject has died, 
the site will use permissible local methods to obtain the date and cause of death.
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If investigator’s use of third-party representative to assist in the follow-up portion of the study has 
been included in the subject’s informed consent, then the investigator may use a Sponsor-retained 
third-party representative to assist site staff with obtaining subject’s contact information or other 
public vital status data necessary to complete the follow-up portion of the study. The site staff and 
representative will consult publicly available sources, such as public health registries and 
databases, in order to obtain updated contact information. If after all attempts, the subject remains 
lost to follow-up, then the last known alive date as determined by the investigator should be 
reported and documented in the subject’s medical records.

4 STUDY DRUG
Study drug includes both Investigational [Medicinal] Product (IP/IMP) and Non-investigational 
[Medicinal] Product (Non-IP/Non-IMP) and can consist of the following:

 All products, active or placebo, being tested or used as a comparator in a clinical trial. 
 Study required premedication, and 
 Other drugs administered as part of the study that are critical to claims of efficacy 

(eg, background therapy, rescue medications)
 Diagnostic agents: (such as glucose for glucose challenge) given as part of the protocol 

requirements must also be included in the dosing data collection.
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Confirmation of viral status will also be 

required prior to study drug assignment for SCCHN subjects enrolled in the neoadjuvant cohort. 
Subjects with SCCHN tumor types will provide consent, via pre-screening 
informed consent, for determination of viral status.

Results will be entered into the IRT by sites at the screening visit, or results will be transferred 
from the central laboratory to the IRT via an automated feed. After positive test result 
confirmation, consent for demographic and further eligibility will be collected. If the viral status 
result cannot be confirmed for  

HPV SCCHN tumor types in the neoadjuvant cohort, those subjects will not be able 
to enter the treatment phase of the study and will be considered enrollment failures.

If the Cohort/Tumor Type that the subject would qualify for has already met the maximum number 
of subjects, the subject will not be able to enter the treatment phase of the study and will be 
considered an enrollment failure.

The exact procedures for using the IRT will be detailed in the IRT manual.

4.5 Selection and Timing of Dose for Each Subject

Table 4.5-1: Study Drug Dosing

Cohort Drug Dose Frequency of 
administration

Route of 
administration Duration

Neoadjuvant Nivolumab 240 mg flat
dose

Day 1,
Day 15

30 minute 
Intravenous (IV) 

infusion
Two doses
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Table 4.5-1: Study Drug Dosing

Cohort Drug Dose Frequency of 
administration

Route of 
administration Duration

Neoadjuvant
Subjects Treated 
with Study Drug
Post-Standard of 

Care

Nivolumab 240 mg flat
dose every 2 weeks

30 minute 
Intravenous (IV) 

infusion

Maximum of 
24 months or until 

disease 
progression, 
unacceptable 
toxicity, or 

withdrawal of 
consent, whichever 

comes first
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Neoadjuvant Cohort subjects will receive two doses of nivolumab administered at 240 mg IV on 
Day 1 and on Day 15 (+1 week). A delay of the 2nd dose of nivolumab is acceptable for up to 1 
week (up to Day 22); however, the 2nd dose of nivolumab should not be administered after Day 
22 in order to avoid postponing surgery/biopsy beyond Day 29 and subsequent standard of care.
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Subjects who complete the neoadjuvant portion of the study and complete standard of care 
treatment post-surgery/biopsy who develop unresectable recurrent or metastatic disease within 1 
year of surgical resection, or completion of standard of care (whichever is later), may receive 
treatment with nivolumab monotherapy, if eligible. Eligibility assessments are detailed in Table 
5.1-5.

 
 
 

Dosing modifications:

There will be no dose modifications allowed for the management of toxicities of individual 
subjects.

 

 
 
 
 
 
 
 

 
 
 

4.6 Blinding/Unblinding
Not applicable.

4.7 Treatment Compliance
Treatment compliance will be monitored by drug accountability as well as the subject’s medical 
record and eCRF.

4.7.1 Premedications
Antiemetic medications should not be routinely administered prior to dosing of nivolumab  

 See Section 4.7.7 for subsequent premedication 
recommendations following a study drug-related infusion reaction.
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4.7.2 Management Algorithms for Immuno-oncology Agents
Immuno-oncology (I-O) agents are associated with adverse events that can differ in severity and
duration than adverse events caused by other therapeutic classes.  

 
Early recognition and management of adverse events associated with immuno-oncology 

agents may mitigate severe toxicity. Management algorithms have been developed to assist 
investigators in assessing and managing the following groups of adverse events:

 Gastrointestinal
 Renal
 Pulmonary
 Hepatic
 Endocrinopathies
 Skin
 Neurological

4.7.3 Dose Delay Criteria
Study drug administration (nivolumab ) should be delayed for the 
following:

 Grade 2 non-skin, drug-related adverse event, except for fatigue.

 Grade 3 skin, drug-related adverse event

 Grade 2 drug-related creatinine, AST, ALT, and/or total bilirubin


 Grade 3 drug-related laboratory abnormality, with the following exceptions:

 Grade 3 lymphopenia or asymptomatic amylase or lipase does not require a dose delay

 Grade  AST, ALT, or total bilirubin will require dose discontinuation (Section 4.7.6)
  

 Any adverse event, laboratory abnormality, or intercurrent illness which, in the judgment of 
the investigator, warrants delaying the dose of study drug.


 

 Subjects who require delay of study treatment should be re-evaluated weekly or more 
frequently if clinically indicated and resume nivolumab dosing when re-treatment criteria are 
met.
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4.7.4 Dose Reductions
There will be no dose reductions for nivolumab .

4.7.5 Criteria to Resume Dosing
Subjects may resume treatment with study drug when the drug-related AE(s) resolve(s) to Grade 1 
or baseline, with the following exceptions:

 Subjects may resume treatment in the presence of Grade 2 fatigue.
 Subjects who have not experienced a Grade 3 drug-related skin AE may resume treatment in 

the presence of Grade 2 skin toxicity.
 For participants with Grade 2 AST, ALT and/or Total Bilirubin Abnormalities, dosing may 

resume when laboratory values return to baseline and management with corticosteroids, if 
needed, is complete.

 Drug-related pulmonary toxicity, diarrhea, or colitis must have resolved to baseline before 
treatment is resumed. Subjects with persistent Grade 1 pneumonitis after completion of a 
steroid taper over at least 1 month may be eligible for retreatment if discussed with and 
approved by the BMS Medical Monitor.

 Subjects who received systemic corticosteroids for management of any drug-related toxicity 
must be off corticosteroids or have tapered down to an equivalent dose of prednisone 
 10 mg/day.

 Drug-related endocrinopathies adequately controlled with only physiologic hormone 
replacement may resume treatment after consultation with the BMS Medical Monitor. Adrenal 
insufficiency requires discontinuation regardless of control with hormone replacement.
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 Troponin elevations will require the participant to undergo a cardiac evaluation. Following this 
evaluation, determination of further treatment will be based on the discussion with the BMS 
medical monitor/designee.

  
 

 
 

 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

4.7.6 Discontinuation Criteria
Treatment with study drug should be permanently discontinued for the following:

 Any Grade 2 drug-related uveitis or eye pain or blurred vision that does not respond to 
topical therapy and does not improve to Grade 1 severity within the re-treatment period OR 
requires systemic treatment

 Any Grade 3 non-skin, drug-related adverse event lasting > 7 days or recurs, with the 
following exceptions for laboratory abnormalities, diarrhea, colitis, neurologic toxicity, drug-
related uveitis, pneumonitis, bronchospasm, hypersensitivity reactions, myocarditis, infusion 
reactions, and endocrinopathies:
 Grade 3 drug-related diarrhea, colitis, neurologic toxicity, uveitis, pneumonitis, 

bronchospasm, myocarditis, hypersensitivity reaction, or infusion reaction of any duration 
requires discontinuation
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 Grade 3 drug-related endocrinopathies, adequately controlled with only physiologic 
hormone replacement do not require discontinuation. Adrenal insufficiency requires 
discontinuation regardless of control with hormone replacement.

 Grade 3 drug-related laboratory abnormalities do not require treatment discontinuation 
except:
 Grade 3 drug-related thrombocytopenia > 7 days or associated with bleeding requires 

discontinuation
 Any drug-related liver function test (LFT) abnormality that meets the following criteria 

require discontinuation: 
o Grade  3 drug-related AST, ALT or Total Bilirubin requires discontinuation.  

Note: * In most cases of Grade 3 AST or ALT elevation, study drug(s) will be 
permanently discontinued. If the investigator determines a possible favorable 
benefit/risk ratio that warrants continuation of study drug(s), a discussion between 
the investigator and the BMS Medical Monitor/designee must occur.

o Concurrent AST or ALT > 3 x ULN and total bilirubin > 2x ULN
 Any Grade 4 drug-related adverse event or laboratory abnormality (including but not limited 

to creatinine, AST, ALT, or Total Bilirubin), except for the following events, which do not 
require discontinuation:
 Grade 4 neutropenia  7 days
 Grade 4 lymphopenia or leukopenia or asymptomatic amylase or lipase
 Isolated Grade 4 electrolyte imbalances/abnormalities that are not associated with clinical 

sequelae and are corrected with supplementation/appropriate management within 72 hours 
of their onset

 Grade 4 drug-related endocrinopathy adverse events such as hyper- or hypothyroidism, or 
glucose intolerance, which resolve or are adequately controlled with physiologic hormone 
replacement (steroids, thyroid hormones) or glucose-controlling agents, respectively, may 
not require discontinuation after discussion with and approval from the BMS Medical 
Monitor.



 
 
 
 
 

 
 Any adverse event, laboratory abnormality, or intercurrent illness which, in the judgment of 

the Investigator, presents a substantial clinical risk to the subject with continued study drug
dosing.
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5.3 Safety Assessments
At baseline, a medical history will be obtained to capture relevant underlying conditions. The 
baseline examinations should include signs and symptoms, weight, height, ECOG Performance 
Status, BP, HR, temperature, and respiratory rate should be performed within 14 days prior to first 
dose except where noted in Table 5.1-1. Concomitant medications will also be collected from 
within 14 days prior to first dose and through the study treatment period (See Table 5.1-1, Table 
5.1-2, Table 5.1-3, Table 5.1-4, and Table 5.1-5). 

Baseline safety laboratory assessments should be done within 14 days prior to the first dose and 
include: CBC with differential and platelet count, Chemistry panel including LDH, AST, ALT, 
ALP, T.Bili, BUN or serum urea level, creatinine, Ca, Mg, Na, K, Cl, P, glucose, bicarbonate or 
total CO2 (if locally available), albumin, amylase, lipase, TSH (reflex to free T3, free T4 for 
abnormal TSH result), hepatitis B surface antigen (HBV sAg, Australia antigen), and hepatitis C 
antibody (HCV Ab, RNA) (see Table 5.1-1). Pregnancy testing for WOCBP (done locally) to be 
done within 24 hours prior to first dose, and then every 4 weeks ( 1 week) regardless of dosing 
schedule, and at each safety follow up visit. Safety assessments for subjects assigned to Combo C 
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will also include cardiac troponin levels: T (cTnT) or I (cTnI). If the pre-dose troponin level is 
above the ULN dosing should be held, subject should undergo prompt cardiac evaluation, and the 
medical monitor should be notified.

Determination of safety lab results is required prior to dosing. If there are delays with obtaining 
results for certain tests, please contact the medical monitor to determine clinical significance.

Subjects will be evaluated for safety if they have received any study drug. Toxicity assessments 
will be performed continuously during the treatment phase. During the safety follow-up phase 
(Table 5.1-6) toxicity assessments should be done in person. Once subjects reach the survival 
follow-up phase, either in-person visits or documented telephone calls to assess the subject’s status 
are acceptable.

Adverse events and laboratory values will be graded according to the NCI-CTCAE version 4.

On-study weight and ECOG performance status should be assessed at each on-study visit prior to 
nivolumab dosing. On treatment vital signs may be performed within 72 hours prior to dose. In 
addition, vital signs can also be taken as per institutional standard of care prior to; during and after 
the infusion. The start and stop time of the nivolumab infusion should be documented. Physical 
examinations are to be performed at treatment visits as clinically indicated. If there are any new or 
worsening clinically significant changes since the last exam, report changes on the appropriate 
non-serious or serious adverse event page.

Additional measures, including non-study required laboratory tests, should be performed as 
clinically indicated or to comply with local regulations. Laboratory toxicities (eg, suspected drug 
inducted liver enzyme elevations) will be monitored during the follow-up phase via on site/local 
labs until all study drug related toxicities resolve, return to baseline or are deemed irreversible.

Some of the previously referred to assessments may not be captured as data in the eCRF. They are 
intended to be used as safety monitoring by the treating physician. Additional testing or 
assessments may be performed as clinically necessary or where required by institutional or local 
regulations.

5.4 Efficacy Assessments
5.4.1 Imaging Assessments for the Study
Any incidental findings of potential clinical relevance that are not directly associated with the 
objectives of the protocol should be evaluated and handled by the Study Investigator as per 
standard medical/clinical judgment.

Study evaluations will take place in accordance with the flow charts in Section 5.1, Table 5.4.1-1, 
Table 5.4.1-2, and Appendix 3. For the Neoadjuvant cohort, any images obtained prior to Month 4 
as standard of care should also be assessed.

In addition to chest, abdomen, and pelvis, all known sites of disease should be assessed at baseline. 
Subsequent assessments should include chest, abdomen, and pelvis, and all known sites of disease 
and should use the same imaging method as was used at baseline. Baseline MRI for brain should 
be done for known or suspected disease. 
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Tumor imaging assessments for ongoing study treatment decisions will be completed by the 
investigator using RECIST (Response Evaluation Criteria in Solid Tumors) 1.1 criteria, see 
Appendix 3.

All study images will be submitted to an imaging core laboratory for review. Sites should be 
trained prior to sending in the first image. Image acquisition guidelines and submission process 
will be outlined in the CA209358 Imaging Manual to be provided by the core imaging laboratory.

Table 5.4.1-2: Schedule of Spiral CT/MRI Tumor Assessments for Neoadjuvant 
Cohort

Time On Study Assessment Frequency Assessment Window

Screening At screening (within 35 days of first dose) Within 35 days of first dose

Pre-Surgery Day 29 (within 7 days prior to the planned surgery 
date)

within 7 days prior to the planned 
surgery date

Post-Surgery Months 4, 8, and 12a Months 4 (within +3 weeks), 8, 
and 12b

a Any images obtained prior to Month 4 as standard of care should also be assessed.
b 4-Month Post-Surgery Assessments for Neoadjuvant Cohort Subjects may occur  3 weeks from scheduled time

point. Follow-up assessments 8 and 12 Months Post-Surgery may occur  7 days from the scheduled time point. 
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For the Neoadjuvant Cohort, a Day 29 tumor scan is required for within 7 days prior to the planned 
surgery date. 

For Neoadjuvant Cohort subjects who progress to unresectable recurrent or metastatic disease 
within 1 year of surgical resection or chemotherapy/radiation and receive nivolumab, a baseline 
tumor scan documenting progression is required prior to restarting nivolumab. Subjects will then 
be evaluated for tumor response beginning 8 weeks from the date of first dose of treatment 
( 1 wk.), then every 8 weeks ( 1 wk.) thereafter up to 48 weeks, then it will be every 12 weeks 
( 2 week) until disease progression is documented, or when treatment is discontinued, (whichever 
occurs later).
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5.6.1 Determination of Tumor’s Viral Positivity
Confirmation of viral status will be required prior to study drug assignment for  

 
SCCHN subjects enrolled in the neoadjuvant cohort

 
 
 

 Viral status will be determined using an appropriately validated 
test as described below for each of the tumor types.

 
 
 
 

HPV Head and Neck:  HPV p-16 status should be assessed using the following criteria: p16 IHC 
should be done with anti-p16INK4a clone E6H4 from MTM labs (Roche). Interpretation as 
positive if > 70% strong and diffuse nuclear and cytoplasmic staining is specific to tumor cells; p-
16 status will be reported as either p-16 positive or p-16 negative. If results acquired according to 
these criteria are not available, then a sample (tissue on microscopic slides, tissue block or a fresh 
tissue biopsy in formalin) should be sent to sponsor-contracted laboratory for analysis. HPV 16 in 
situ hybridization may also be performed retrospectively.  
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5.6.9 Tumor Samples
Tumor tissue specimen requirements for the Neoadjuvant Cohort are as follows:

 At Baseline (Prior to first dose of study drug): Biopsy and submission of fresh tumor tissue is 
mandatory for all subjects. Biopsy is indicated for subjects with accessible lesions where 
biopsy is deemed safe by the Investigator.

 Day 29 (On-treatment) fresh samples obtained via scheduled surgical resection or scheduled 
biopsy are mandatory. 

 Day 29 (On-treatment) samples must be reviewed by pathologist and a copy of the pathology 
report must be sent to BMS

 All other time points where tumor tissue collections are indicated, aside from baseline and Day 
29, are described in Table 5.6.9-1. 
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Tumor-Based Biomarker Measures

Tumor biopsy specimens will be obtained from consenting subjects prior to administration of study 
drug to characterize immune cell populations and expression of selected tumor markers. Tumor 
biopsy collection and submission is mandatory for subjects with accessible lesions prior to therapy. 
Tumor tissue (obtained during the screening phase or collected as a standard of care procedure 
within 90 days prior to obtaining informed consent) will be provided for biomarker analysis if 
accessible and deemed safe by the investigator. For subjects where tumor tissue cannot be provided
due to issues related to safety, the reason must be clearly documented in the medical record AND 
the BMS Medical Monitor must be contacted. Archival tissue should be submitted for these 
subjects. Submission of archival tissue is also encouraged for all subjects, irrespective of whether 
fresh biopsy tissue is available. 
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For cases when a complete response occurs, and an on-treatment biopsy is required but not 
feasible, these cases must be clearly documented in the medical record AND the BMS Medical 
Monitor must be contacted.

A tumor biopsy sample of subjects that have confirmed progression is optional, but strongly 
encouraged for the purposes of understanding mechanisms of resistance to therapy. 
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6 ADVERSE EVENTS
An Adverse Event (AE) is defined as any new untoward medical occurrence or worsening of a 
preexisting medical condition in a clinical investigation subject administered study drug and that 
does not necessarily have a causal relationship with this treatment. An AE can therefore be any 
unfavorable and unintended sign (such as an abnormal laboratory finding), symptom, or disease 
temporally associated with the use of study drug, whether or not considered related to the study 
drug.

The causal relationship to study drug is determined by a physician and should be used to assess all 
adverse events (AE).The causal relationship can be one of the following:

Related: There is a reasonable causal relationship between study drug administration and 
the AE.

Not related: There is not a reasonable causal relationship between study drug 
administration and the AE.

The term “reasonable causal relationship” means there is evidence to suggest a causal relationship. 

Adverse events can be spontaneously reported or elicited during open-ended questioning, 
examination, or evaluation of a subject. (In order to prevent reporting bias, subjects should not be 
questioned regarding the specific occurrence of one or more AEs.)

6.1 Serious Adverse Events
A Serious Adverse Event (SAE) is any untoward medical occurrence that at any dose: 

 results in death
 is life-threatening (defined as an event in which the subject was at risk of death at the time of 

the event; it does not refer to an event which hypothetically might have caused death if it were 
more severe)

 requires inpatient hospitalization or causes prolongation of existing hospitalization (see NOTE
below)

 results in persistent or significant disability/incapacity
 is a congenital anomaly/birth defect 
 is an important medical event (defined as a medical event(s) that may not be immediately life-

threatening or result in death or hospitalization but, based upon appropriate medical and 
scientific judgment, may jeopardize the subject or may require intervention [eg, medical, 
surgical] to prevent one of the other serious outcomes listed in the definition above.) Examples 
of such events include, but are not limited to, intensive treatment in an emergency room or at 
home for allergic bronchospasm; blood dyscrasias or convulsions that do not result in 
hospitalization.) Potential drug induced liver injury (DILI) is also considered an important 
medical event. (See Section 6.6 for the definition of potential DILI.)
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Suspected transmission of an infectious agent (eg, pathogenic or nonpathogenic) via the study drug 
is an SAE.

Although pregnancy, overdose, cancer, and potential drug induced liver injury (DILI) are not 
always serious by regulatory definition, these events must be handled as SAEs, (See Section 6.1.1
for reporting pregnancies).

Any component of a study endpoint that is considered related to study therapy (eg, death is an 
endpoint, if death occurred due to anaphylaxis, anaphylaxis must be reported) should be reported 
as SAE (see Section 6.1.1 for reporting details).

NOTE: 

The following hospitalizations are not considered SAEs in BMS clinical studies: 

 a visit to the emergency room or other hospital department < 24 hours, that does not result 
in admission (unless considered an important medical or life-threatening event)

 elective surgery, planned prior to signing consent
 admissions as per protocol for a planned medical/surgical procedure
 routine health assessment requiring admission for baseline/trending of health status 

(eg, routine colonoscopy)
 medical/surgical admission other than to remedy ill health and planned prior to entry into 

the study. Appropriate documentation is required in these cases
 admission encountered for another life circumstance that carries no bearing on health status 

and requires no medical/surgical intervention (eg, lack of housing, economic inadequacy, 
caregiver respite, family circumstances, administrative reason).

 Admission for administration of anticancer therapy in the absence of any other SAEs 
(applies to oncology protocols)

6.1.1 Serious Adverse Event Collection and Reporting
Sections 5.6.1 and 5.6.2 in the Investigator Brochure (IB) represent the Reference Safety 
Information to determine expectedness of serious adverse events for expedited reporting. 
Following the subject’s written consent to participate in the study, all SAEs, whether related or not 
related to study drug, must be collected, including those thought to be associated with protocol-
specified procedures. All SAEs must be collected that occur during the screening period and within
100 days of the last dose of study drug. For participants assigned to treatment and never treated 
with study drug, SAEs should be collected for 30 days from the date of treatment assignment. If 
applicable, SAEs must be collected that relate to any later protocol-specified procedure (eg, a 
follow-up skin biopsy). 

The investigator should report any SAE that occurs after these time periods and that is believed to 
be related to study drug or protocol-specified procedure. 

An SAE report should be completed for any event where doubt exists regarding its seriousness. 
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If the investigator believes that an SAE is not related to study drug, but is potentially related to the 
conditions of the study (such as withdrawal of previous therapy or a complication of a study 
procedure), the relationship should be specified in the narrative section of the SAE Report Form.

SAEs, whether related or not related to study drug, and pregnancies must be reported to BMS 
(or designee) within 24 hours of awareness of the event. SAEs must be recorded on the SAE Report 
Form; pregnancies on a Pregnancy Surveillance Form (electronic or paper forms). The preferred 
method for SAE data reporting collection is through the eCRF. The paper SAE/pregnancy 
surveillance forms are only intended as a back-up option when the eCRF system is not functioning. 
In this case, the paper forms are to be transmitted via email or confirmed facsimile (fax) 
transmission to:

SAE Email Address: Refer to Contact Information list.

SAE Facsimile Number: Refer to Contact Information list.

For studies capturing SAEs through electronic data capture (EDC), electronic submission is the 
required method for reporting. The paper forms should be used and submitted immediately, only 
in the event the electronic system is unavailable for transmission. When paper forms are used, the 
original paper forms are to remain on site.

SAE Telephone Contact (required for SAE and pregnancy reporting): Refer to Contact
Information list.

If only limited information is initially available, follow-up reports are required. (Note: Follow-up 
SAE reports should include the same investigator term(s) initially reported.) 

If an ongoing SAE changes in its intensity or relationship to study drug or if new information 
becomes available, a follow-up SAE report should be sent within 24 hours to the BMS (or 
designee) using the same procedure used for transmitting the initial SAE report.

All SAEs should be followed to resolution or stabilization.

6.2 Nonserious Adverse Events
A nonserious adverse event is an AE not classified as serious.

6.2.1 Nonserious Adverse Event Collection and Reporting
The collection of nonserious AE information should begin at initiation of study drug. Nonserious 
AE information should also be collected from the start of a placebo lead-in period or other 
observational period intended to establish a baseline status for the subjects.

Nonserious AEs should be followed to resolution or stabilization, or reported as SAEs if they 
become serious (see Section 6.1.1). Follow-up is also required for nonserious AEs that cause 
interruption or discontinuation of study drug and for those present at the end of study treatment as 
appropriate. All identified nonserious AEs must be recorded and described on the nonserious AE 
page of the CRF (paper or electronic). 

Immune-mediated adverse events are AEs consistent with an immune-mediated mechanism or 
immune-mediated component for which non-inflammatory etiologies (eg, infection or tumor 
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progression) have been ruled out. IMAEs can include events with an alternate etiology which were 
exacerbated by the induction of autoimmunity. Information supporting the assessment will be 
collected on the participant’s case report form.

All non-serious adverse events (not only those deemed to be treatment-related) should be collected 
continuously during the treatment period and for a minimum of 100 days following the last dose 
of study treatment.

Every adverse event must be assessed by the investigator with regard to whether it is considered 
immune-mediated. For events which are potentially immune-mediated, additional information will 
be collected on the subject’s case report form.

Completion of supplemental CRFs may be requested for AEs and/or laboratory abnormalities that 
are reported/identified during the course of the study.

6.3 Laboratory Test Result Abnormalities
The following laboratory test result abnormalities should be captured on the nonserious AE CRF 
page or SAE Report Form (paper or electronic) as appropriate:

 Any laboratory test result that is clinically significant or meets the definition of an SAE 
 Any laboratory test result abnormality that required the subject to have study drug discontinued 

or interrupted
 Any laboratory test result abnormality that required the subject to receive specific corrective 

therapy.

It is expected that wherever possible, the clinical rather than laboratory term would be used by the 
reporting investigator (eg, anemia versus low hemoglobin value).

6.4 Pregnancy
If, following initiation of the study drug, it is subsequently discovered that a study subject is 
pregnant or may have been pregnant at the time of study exposure, including during at least 
approximately 5 half-lives after product administration plus 30 days, the investigator must 
immediately notify the BMS Medical Monitor/designee of this event and complete and forward a 
Pregnancy Surveillance Form to BMS Designee within 24 hours of awareness of the event and in 
accordance with SAE reporting procedures described in Section 6.1.1.

In most cases, the study drug will be permanently discontinued in an appropriate manner (eg, dose 
tapering if necessary for subject safety).

In the rare event that the benefit of continuing study drug is thought to outweigh the risk, after 
consultation with BMS, the pregnant subject may continue study drug after a thorough discussion 
of benefits and risk with the subject

The investigator must immediately notify the BMS (or designee) Medical Monitor of this event 
and complete and forward a Pregnancy Surveillance Form to BMS (or designee) within 24 hours 
of awareness of the event and in accordance with SAE reporting procedures described in 
Section 6.1.1. 
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Follow-up information regarding the course of the pregnancy, including perinatal and neonatal 
outcome and, where applicable, offspring information must be reported on the Pregnancy 
Surveillance Form.

Any pregnancy that occurs in a female partner of a male study participant should be reported to 
BMS. Information on this pregnancy will be collected on the Pregnancy Surveillance Form.

6.5 Overdose
All occurrences of overdose must be reported as SAEs (see Section 6.1.1 for reporting details).

6.6 Potential Drug Induced Liver Injury (DILI)
Wherever possible, timely confirmation of initial liver-related laboratory abnormalities should 
occur prior to the reporting of a potential DILI event. All occurrences of potential DILIs, meeting 
the defined criteria, must be reported as SAEs (see Section 6.1.1 for reporting details).

Potential drug induced liver injury is defined as: 

1. AT (ALT or AST) elevation > 3 times upper limit of normal (ULN)
AND

2. Total bilirubin > 2 times ULN, without initial findings of cholestasis (elevated serum alkaline 
phosphatase),

AND

3. No other immediately apparent possible causes of AT elevation and hyperbilirubinemia, 
including, but not limited to, viral hepatitis, pre-existing chronic or acute liver disease, or the 
administration of other drug(s) known to be hepatotoxic.

6.7 Other Safety Considerations
Any significant worsening noted during interim or final physical examinations, electrocardiogram, 
x-ray filming, any other potential safety assessment required or not required by protocol should 
also be recorded as a nonserious or serious AE, as appropriate, and reported accordingly. 

7 DATA MONITORING COMMITTEE AND OTHER EXTERNAL 
COMMITTEES

Not applicable

8 STATISTICAL CONSIDERATIONS
8.1 Sample Size Determination
 Sample size determination is not based on statistical power calculation.

1) Neoadjuvant cohort:
The SCCHN tumor types will contain 21 HPV-positive and 21 HPV-negative evaluable subjects. 

 
A sample size of 21 can detect, with more than 66% and 89% probability, a safety event that occurs 
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at an incident rate of 5% and 10%, respectively. Assuming 10%, 15%, and 20% for pathologic 
complete response rate, a sample size of 21 can detect more than 89%, 97% and 99% probability, 
at least one pathologic complete response respectively.
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8.2 Populations for Analyses
The analysis populations will be by cohort (neoadjuvant and metastatic), tumor type, and 
combination regimen. The following populations will be defined, and their specific applications 
will be documented in detail in the statistical analysis plan:

 All Enrolled Subjects: All subjects who signed an informed consent form and were registered 
into the IRT.

 All Treated Subjects: All enrolled subjects who received at least one dose of study drug.
  

 
 

 All Evaluable Neoadjuvant Subjects: All treated subjects in neoadjuvant cohorts who have 
available paired tissue samples at Screening and Day 29.
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 Biomarker Subjects: All treated subjects who have available biomarker data.

8.3 Endpoints
8.3.1 Primary Endpoint(s)
Neoadjuvant cohort: 

 The safety and tolerability objective will be measured by the incidence of drug-related select 
AEs and drug-related SAEs.

 Rate of surgery delay, which is defined as the proportion of subjects in the neoadjuvant cohort 
with surgery delayed > 4 weeks from the planned surgery date or planned start date for 
chemoradiation due to a drug-related AE will be reported for each tumor type.
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8.3.3 Exploratory Endpoint(s)
Neoadjuvant cohort: 

 The percent change from baseline of select immune cells and the percent change from baseline 
of select immune activation/inhibitory molecules of viral-specific T cells in tumor specific 
subsets of nivolumab treated subjects will be evaluated.

 Investigator-assessed progression free survival (PFS) after surgery/biopsy, which is defined as 
the time from surgery or biopsy to the date or recurrence, as determined by investigators or 
death due to any cause The percent change in tumor volume from baseline after two doses of 
neoadjuvant nivolumab is defined as the ratio of the change in tumor volume and the baseline 
tumor volume.

 The proportion of treated subjects who experiences pathologic complete response will be used 
to determine pathologic response rate of tumors after two doses of neoadjuvant nivolumab in 
HPV positive and negative SCCHN  

. Pathological complete response (pCR) is defined as the absence of residual 
viable invasive cancer on hematoxylin and eosin evaluation of the complete resected tumor
specimen and all sampled regional lymph nodes following completion of neoadjuvant systemic 
therapy.
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8.4 Analyses
All analyses for neoadjuvant cohort will be performed as it completes safety follow-up.  

 
 

 
 

 

8.4.1 Demographics and Baseline Characteristics
Demographic and baseline laboratory results will be summarized using descriptive statistics for all 
treated subjects.

8.4.2 Efficacy Analyses
8.4.2.1 Primary Endpoint Methods
Neoadjuvant cohort: 

 Analyses of drug-related select AEs and drug-related SAEs are discussed in Section 8.4.3
 Rate of surgery delay will be summarized by binomial response rates and their corresponding 

two-sided 95% exact CIs using Clopper-Pearson method. 
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8.4.3 Safety Analyses
Safety analyses will be performed in all treated subjects. Descriptive statistics of safety will be 
presented using NCI CTCAE version 4. All on-study AEs, drug-related, AEs, SAEs and 
drug-related SAEs will be tabulated using worst grade per NCI CTCAE version 4 criteria by 
system organ class and MedDRA preferred term. On-study lab parameters including hematology, 
chemistry, liver function, thyroid function, and renal function will be summarized using worst 
grade per NCI CTCAE version 4 criteria.

The proportion of subjects in the neoadjuvant cohort with surgery delayed > 4 weeks due to a drug-
related AE will be reported for each tumor type and the Clopper-Pearson method will be used to 
estimate the two-sided 95% confidence interval.
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8.5 Interim Analyses
Under the circumstance that data of some tumor types mature faster than others or a strong signal 
is observed in some tumor types, interim analyses may be performed prior to the completion of 
the study in order to facilitate program decisions and to support presentations or publication. These 
interim analyses will not impact the study duration and the trial will continue as planned.

9 STUDY MANAGEMENT
9.1 Compliance
9.1.1 Compliance with the Protocol and Protocol Revisions
The study shall be conducted as described in this approved protocol. All revisions to the protocol 
must be discussed with, and be prepared by, BMS. The investigator should not implement any 
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deviation or change to the protocol without prior review and documented approval/favorable 
opinion from the IRB/IEC of an amendment, except where necessary to eliminate an immediate 
hazard(s) to study subjects. 

If a deviation or change to a protocol is implemented to eliminate an immediate hazard(s) prior to 
obtaining IRB/IEC approval/favorable opinion, as soon as possible the deviation or change will be 
submitted to:

 IRB/IEC for review and approval/favorable opinion
 BMS
 Regulatory Authority(ies), if required by local regulations

Documentation of approval signed by the chairperson or designee of the IRB(s)/IEC(s) must be 
sent to BMS.

If an amendment substantially alters the study design or increases the potential risk to the subject: 
(1) the consent form must be revised and submitted to the IRB(s)/IEC(s) for review and 
approval/favorable opinion; (2) the revised form must be used to obtain consent from subjects 
currently enrolled in the study if they are affected by the amendment; and (3) the new form must 
be used to obtain consent from new subjects prior to enrollment.

If the revision is done via an administrative letter, investigators must inform their IRB(s)/IEC(s).

9.1.2 Monitoring
BMS representatives will review data centrally to identify potential issues to determine a schedule 
of on-site visits for targeted review of study records. 

Representatives of BMS must be allowed to visit all study site locations periodically to assess the 
data quality and study integrity. On site they will review study records and directly compare them 
with source documents, discuss the conduct of the study with the investigator, and verify that the 
facilities remain acceptable. Certain CRF pages and/or electronic files may serve as the source 
documents.

In addition, the study may be evaluated by BMS internal auditors and government inspectors who 
must be allowed access to CRFs, source documents, other study files, and study facilities. BMS 
audit reports will be kept confidential.

The investigator must notify BMS promptly of any inspections scheduled by regulatory authorities, 
and promptly forward copies of inspection reports to BMS. 

9.1.2.1 Source Documentation
The Investigator is responsible for ensuring that the source data are accurate, legible,
contemporaneous, original and attributable, whether the data are hand-written on paper or entered 
electronically. If source data are created (first entered), modified, maintained, archived, retrieved, 
or transmitted electronically via computerized systems (and/or any other kind of electronic 
devices) as part of regulated clinical trial activities, such systems must be compliant with all 
applicable laws and regulations governing use of electronic records and/or electronic signatures. 
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Such systems may include, but are not limited to, electronic medical/health records (EMRs/EHRs), 
adverse event tracking/reporting, protocol required assessments, and/or drug accountability 
records).

When paper records from such systems are used in place of electronic format to perform regulated 
activities, such paper records should be certified copies. A certified copy consists of a copy of 
original information that has been verified, as indicated by a dated signature, as an exact copy 
having all of the same attributes and information as the original. 

9.1.3 Investigational Site Training
Bristol-Myers Squibb will provide quality investigational staff training prior to study initiation. 
Training topics will include but are not limited to: GCP, AE reporting, study details and procedure, 
electronic CRFs, study documentation, informed consent, and enrollment of WOCBP.

9.2 Records
9.2.1 Records Retention
The investigator must retain all study records and source documents for the maximum period 
required by applicable regulations and guidelines, or institution procedures, or for the period 
specified by BMS, whichever is longer. The investigator must contact BMS prior to destroying 
any records associated with the study.

BMS will notify the investigator when the study records are no longer needed.

If the investigator withdraws from the study (eg, relocation, retirement), the records shall be 
transferred to a mutually agreed upon designee (eg, another investigator, IRB). Notice of such 
transfer will be given in writing to BMS.

9.2.2 Study Drug Records
It is the responsibility of the investigator to ensure that a current disposition record of study drug 
(inventoried and dispensed) is maintained at the study site to include investigational product. 
Records or logs must comply with applicable regulations and guidelines and should include:

 amount received and placed in storage area
 amount currently in storage area
 label identification number or batch number 
 amount dispensed to and returned by each subject, including unique subject identifiers
 amount transferred to another area/site for dispensing or storage
 nonstudy disposition (eg, lost, wasted) 
 amount destroyed at study site, if applicable
 amount returned to BMS
 retain samples for bioavailability/bioequivalence, if applicable 
 dates and initials of person responsible for Investigational Product dispensing/accountability, 

as per the Delegation of Authority Form.
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BMS will provide forms to facilitate inventory control if the investigational site does not have an 
established system that meets these requirements.

9.2.3 Case Report Forms
An investigator is required to prepare and maintain adequate and accurate case histories designed 
to record all observations and other data pertinent to the investigation on each individual treated 
or entered as a control in the investigation. Data that are derived from source documents and 
reported on the CRF must be consistent with the source documents or the discrepancies must be 
explained. Additional clinical information may be collected and analyzed in an effort to enhance 
understanding of product safety. CRFs may be requested for AEs and/or laboratory abnormalities 
that are reported or identified during the course of the study.

For sites using the BMS electronic data capture tool, electronic CRFs will be prepared for all data 
collection fields except for fields specific to SAEs and pregnancy, which will be reported on the 
paper or electronic SAE form and Pregnancy Surveillance form, respectively. Spaces may be left 
blank only in those circumstances permitted by study-specific CRF completion guidelines 
provided by BMS. 

The confidentiality of records that could identify subjects must be protected, respecting the privacy 
and confidentiality rules in accordance with the applicable regulatory requirement(s).

The investigator will maintain a signature sheet to document signatures and initials of all persons 
authorized to make entries and/or corrections on CRFs. 

The completed CRF, including any paper or electronic SAE/pregnancy CRFs, must be promptly 
reviewed, signed, and dated by the investigator or qualified physician who is a subinvestigator and 
who is delegated this task on the Delegation of Authority Form. For electronic CRFs, review and 
approval/signature is completed electronically through the BMS electronic data capture tool. The 
investigator must retain a copy of the CRFs including records of the changes and corrections.

Each individual electronically signing electronic CRFs must meet BMS training requirements and 
must only access the BMS electronic data capture tool using the unique user account provided by 
BMS. User accounts are not to be shared or reassigned to other individuals.

9.3 Clinical Study Report and Publications
A Signatory Investigator must be selected to sign the clinical study report. 

For this protocol, the Signatory Investigator will be selected as appropriate based on the following 
criteria:

 External Principal Investigator designated at protocol development
 Subject recruitment (eg, among the top quartile of enrollers)
 Involvement in trial design

The data collected during this study are confidential and proprietary to BMS. Any publications or 
abstracts arising from this study must adhere to the publication requirements set forth in the clinical 
trial agreement (CTA) governing [Study site or Investigator] participation in the study. These 
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requirements include, but are not limited to, submitting proposed publications to BMS at the 
earliest practicable time prior to submission or presentation and otherwise within the time period 
set forth in the CTA.
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APPENDIX 1 ECOG PERFORMANCE STATUS

ECOG PERFORMANCE STATUSa

0 Fully active, able to carry on all pre-disease performance without restriction

1 Restricted in physically strenuous activity but ambulatory and able to carry out work of a 
light or sedentary nature, eg, light house work, office work

2 Ambulatory and capable of all selfcare but unable to carry out any work activities. Up and 
about more than 50% of waking hours

3 Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours

4 Completely disabled. Cannot carry on any selfcare. Totally confined to bed or chair

5 Dead
a Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, McFadden ET, and Carbone PP. Toxicity and Response 

Criteria of the Eastern Cooperative Oncology Group. Am J Clin Oncol 1982; 5: 649-655.
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APPENDIX 2 MANAGEMENT ALGORITHMS
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APPENDIX 3 RECIST 1.1 GUIDELINES

1 EVALUATION OF LESIONS
At baseline, tumor lesions/lymph nodes will be categorized measurable or non-measurable as 
follows:

1.1 Measurable
Tumor lesions: Must be accurately measured in at least one dimension (longest diameter in the 
plane of measurement is to be recorded) with a minimum size of:

1. 10 mm by CT scan (CT scan slice thickness no greater than 5 mm)
2. 10 mm caliper measurement by clinical exam (lesions which cannot be accurately measured 

with calipers should be recorded as non-measurable)
3. 20 mm by chest x-ray

Malignant lymph nodes: To be considered pathologically enlarged and measurable, a lymph 
node must be  15 mm in short axis when assessed by CT scan (CT scan slice thickness 
recommended to be no greater than 5 mm).

Lymph nodes merit special mention since they are normal anatomical structures which may be 
visible by imaging even if not involved by tumor. Pathological nodes which are defined as 
measurable and may be identified as target lesions must meet the criterion of a short axis of 
 15 mm by CT scan. Only the short axis of these nodes will contribute to the baseline sum. The 
short axis of the node is the diameter normally used by radiologists to judge if a node is involved 
by solid tumor. Nodal size is normally reported as two dimensions in the plane in which the 
image is obtained (for CT scan this is almost always the axial plane; for MRI the plane of 
acquisition may be axial, sagittal or coronal). The smaller of these measures is the short axis. For 
example, an abdominal node which is reported as being 20 mm x 30 mm has a short axis of 
20 mm and qualifies as a malignant, measurable node. In this example, 20 mm should be 
recorded as the node measurement. All other pathological nodes (those with short axis  10 mm 
but < 15 mm) should be considered non-target lesions. Nodes that have a short axis < 10 mm are 
considered non-pathological and should not be recorded or followed.

1.2 Non-Measurable
All other lesions are considered non-measurable, including small lesions (longest diameter 
< 10mm or pathological lymph nodes with  10 to < 15 mm short axis) as well as truly 
non-measurable lesions. Lesions considered truly non-measurable include: leptomeningeal 
disease, ascites, pleural or pericardial effusion, inflammatory breast disease, lymphangitic 
involvement of skin or lung, abdominal masses/abdominal organomegaly identified by physical 
exam that is not measurable by reproducible imaging techniques.

Revised Protocol No.: 06

Date: 18-Jul-2018 218

8.0Approved 9300895127.0v

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2021-002568:e002568. 9 2021;J Immunother Cancer, et al. Ferris RL



Clinical Protocol CA209358
BMS-936558 nivolumab

2 BASELINE DOCUMENTATION OF ‘TARGET’ AND ‘NON-TARGET’ 
LESIONS

When more than one measurable lesion is present at baseline all lesions up to a maximum of five 
lesions total (and a maximum of two lesions per organ) representative of all involved organs 
should be identified as target lesions and will be recorded and measured at baseline (this means 
in instances where patients have only one or two organ sites involved a maximum of two and 
four lesions respectively will be recorded).

Target lesions should be selected on the basis of their size (lesions with the longest diameter), be 
representative of all involved organs, but in addition should be those that lend themselves to 
reproducible repeated measurements. It may be the case that, on occasion, the largest lesion does 
not lend itself to reproducible measurement in which circumstance the next largest lesion which 
can be measured reproducibly should be selected.

A sum of the diameters (longest for non-nodal lesions, short axis for nodal lesions) for all target 
lesions will be calculated and reported as the baseline sum diameters. If lymph nodes are to be 
included in the sum, then as noted above, only the short axis is added into the sum. The baseline 
sum diameters will be used as reference to further characterize any objective tumor regression in 
the measurable dimension of the disease.

All other lesions (or sites of disease) including pathological lymph nodes should be identified as 
non-target lesions and should also be recorded at baseline. Measurements are not required and 
these lesions should be followed as ‘present’, ‘absent’, or in rare cases ‘unequivocal progression’ 
(more details to follow). In addition, it is possible to record multiple nontarget lesions involving 
the same organ as a single item on the case record form (eg, ‘multiple enlarged pelvic lymph 
nodes’ or ‘multiple liver metastases’).

3 RESPONSE CRITERIA

3.1 Evaluation of Target Lesions
Complete Response (CR): Disappearance of all target lesions. Any pathological lymph nodes 

(whether target or non-target) must have reduction in short axis to < 10 mm.

Partial Response (PR): At least a 30% decrease in the sum of diameters of target lesions, taking 
as reference the baseline sum diameters.

Progressive Disease (PD): At least a 20% increase in the sum of diameters of target lesions, 
taking as reference the smallest sum on study (this includes the baseline sum if that 
is the smallest on study). In addition to the relative increase of 20%, the sum must 
also demonstrate an absolute increase of at least 5 mm. (Note: the appearance of 
one or more new lesions is also considered progression).

Stable Disease (SD): Neither sufficient shrinkage to qualify for PR nor sufficient increase to 
qualify for PD, taking as reference the smallest sum diameters while on study.
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3.1.1 Special Notes on the Assessment of Target Lesions

3.1.1.1 Lymph nodes
Lymph nodes identified as target lesions should always have the actual short axis measurement 
recorded (measured in the same anatomical plane as the baseline examination), even if the nodes 
regress to below 10 mm on study. This means that when lymph nodes are included as target 
lesions, the ‘sum’ of lesions may not be zero even if complete response criteria are met, since a 
normal lymph node is defined as having a short axis of < 10 mm. Case report forms or other data 
collection methods may therefore be designed to have target nodal lesions recorded in a separate 
section where, in order to qualify for CR, each node must achieve a short axis < 10 mm. For PR, 
SD and PD, the actual short axis measurement of the nodes is to be included in the sum of target 
lesions.

3.1.1.2 Target lesions that become ‘too small to measure’
While on study, all lesions (nodal and non-nodal) recorded at baseline should have their actual 
measurements recorded at each subsequent evaluation, even when very small (eg, 2 mm). 
However, sometimes lesions or lymph nodes which are recorded as target lesions at baseline 
become so faint on CT scan that the radiologist may not feel comfortable assigning an exact 
measure and may report them as being ‘too small to measure’. When this occurs it is important 
that a value be recorded on the case report form. If it is the opinion of the radiologist that the 
lesion has likely disappeared, the measurement should be recorded as 0 mm. If the lesion is 
believed to be present and is faintly seen but too small to measure, a default value of 5 mm 
should be assigned (Note: It is less likely that this rule will be used for lymph nodes since they 
usually have a definable size when normal and are frequently surrounded by fat such as in the 
retroperitoneum; however, if a lymph node is believed to be present and is faintly seen but too 
small to measure, a default value of 5 mm should be assigned in this circumstance as well). This 
default value is derived from the 5 mm CT slice thickness (but should not be changed with 
varying CT slice thickness). The measurement of these lesions is potentially non-reproducible, 
therefore providing this default value will prevent false responses or progressions based upon 
measurement error. To reiterate, however, if the radiologist is able to provide an actual measure, 
that should be recorded, even if it is below 5 mm.

3.1.1.3 Lesions that split or coalesce on treatment
When non-nodal lesions ‘fragment’, the longest diameters of the fragmented portions should be 
added together to calculate the target lesion sum. Similarly, as lesions coalesce, a plane between 
them may be maintained that would aid in obtaining maximal diameter measurements of each 
individual lesion. If the lesions have truly coalesced such that they are no longer separable, the 
vector of the longest diameter in this instance should be the maximal longest diameter for the 
‘coalesced lesion’.
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3.2 Evaluation of Non-Target Lesions
This section provides the definitions of the criteria used to determine the tumor response for the 
group of non-target lesions. While some non-target lesions may actually be measurable, they 
need not be measured and instead should be assessed only qualitatively at the time points 
specified in the protocol.

Complete Response (CR): Disappearance of all non-target lesions and normalization of tumor 
marker level. All lymph nodes must be non-pathological in size (< 10mm short 
axis). 

Non-CR/Non-PD: Persistence of one or more non-target lesion(s) and/or maintenance of tumor 
marker level above the normal limits.

Progressive Disease (PD): Unequivocal progression (see comments below) of existing 
non-target lesions. (Note: the appearance of one or more new lesions is also 
considered progression).

3.2.1 Special Notes on Assessment of Progression of Non-Target Disease
The concept of progression of non-target disease requires additional explanation as follows:

3.2.1.1 When the patient also has measurable disease
In this setting, to achieve ‘unequivocal progression’ on the basis of the non-target disease, there 
must be an overall level of substantial worsening in non-target disease such that, even in 
presence of SD or PR in target disease, the overall tumor burden has increased sufficiently to 
merit discontinuation of therapy (see examples in Appendix 2 and further details below). A 
modest ‘increase’ in the size of one or more non-target lesions is usually not sufficient to qualify 
for unequivocal progression status. The designation of overall progression solely on the basis of 
change in non-target disease in the face of SD or PR of target disease will therefore be extremely 
rare.

3.2.1.2 When the patient has only non-measurable disease
This circumstance arises in some trials when it is not a criterion of study entry to have 
measurable disease. The same general concepts apply here as noted above, however, in this 
instance there is no measurable disease assessment to factor into the interpretation of an increase 
in non-measurable disease burden. Because worsening in non-target disease cannot be easily 
quantified (by definition: if all lesions are truly non-measurable) a useful test that can be applied 
when assessing patients for unequivocal progression is to consider if the increase in overall 
disease burden based on the change in non-measurable disease is comparable in magnitude to the 
increase that would be required to declare PD for measurable disease: ie, an increase in tumor 
burden representing an additional 73% increase in ‘volume’ (which is equivalent to a 20% 
increase diameter in a measurable lesion). Examples include an increase in a pleural effusion 
from ‘trace’ to ‘large’, an increase in lymphangitic disease from localized to widespread, or may 
be described in protocols as ‘sufficient to require a change in therapy’. If ‘unequivocal 
progression’ is seen, the patient should be considered to have had overall PD at that point. While 
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it would be ideal to have objective criteria to apply to non-measurable disease, the very nature of 
that disease makes it impossible to do so; therefore the increase must be substantial.

3.2.2 New Lesions
The appearance of new malignant lesions denotes disease progression; therefore, some 
comments on detection of new lesions are important. There are no specific criteria for the 
identification of new radiographic lesions; however, the finding of a new lesion should be 
unequivocal: ie, not attributable to differences in scanning technique, change in imaging 
modality or findings thought to represent something other than tumor (for example, some ‘new’ 
bone lesions may be simply healing or flare of pre-existing lesions). This is particularly 
important when the patient’s baseline lesions show partial or complete response. For example, 
necrosis of a liver lesion may be reported on a CT scan report as a ‘new’ cystic lesion, which it is 
not.

A lesion identified on a follow-up study in an anatomical location that was not scanned at 
baseline is considered a new lesion and will indicate disease progression. An example of this is 
the patient who has visceral disease at baseline and while on study has a CT or MRI brain 
ordered which reveals metastases. The patient’s brain metastases are considered to be evidence 
of PD even if he/she did not have brain imaging at baseline.

If a new lesion is equivocal, for example because of its small size, continued therapy and 
follow-up evaluation will clarify if it represents truly new disease. If repeat scans confirm there 
is definitely a new lesion, then progression should be declared using the date of the initial scan. 
While FDG-PET response assessments need additional study, it is sometimes reasonable to 
incorporate the use of FDG-PET scanning to complement CT scanning in assessment of 
progression (particularly possible ‘new’ disease). New lesions on the basis of FDG-PET imaging 
can be identified according to the following algorithm:

1. Negative FDG-PET at baseline, with a positive FDG-PET at follow-up is a sign of PD based 
on a new lesion.

2. No FDG-PET at baseline and a positive FDG-PET at follow-up: If the positive FDG-PET at 
follow-up corresponds to a new site of disease confirmed by CT, this is PD. If the positive 
FDG-PET at follow-up is not confirmed as a new site of disease on CT, additional follow-up 
CT scans are needed to determine if there is truly progression occurring at that site (if so, the 
date of PD will be the date of the initial abnormal FDG-PET scan). If the positive FDG-PET 
at follow-up corresponds to a pre-existing site of disease on CT that is not progressing on the 
basis of the anatomic images, this is not PD.

3.3 Response Assessment

3.3.1 Evaluation of Best Overall Response
The best overall response is the best response recorded from the start of the study treatment until 
the end of treatment taking into account any requirement for confirmation. The patient’s best 
overall response assignment will depend on the findings of both target and non-target disease and 
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will also take into consideration the appearance of new lesions. Furthermore, depending on the 
nature of the study and the protocol requirements, it may also require confirmatory measurement.

3.3.2 Time Point Response
It is assumed that at each protocol specified time point, a response assessment occurs. Table 
3.3.2-1 provides a summary of the overall response status calculation at each time point for 
patients who have measurable disease at baseline. When patients have non-measurable (therefore 
non-target) disease only, Table 3.3.2-2 is to be used. 

Table 3.3.2-1: Time Point Response: Patients With Target (+/- Non-Target) 
Disease

Target Lesions Non-Target Lesions New Lesions Overall Response

CR CR No CR

CR Non-CR/non-PD No PR

CR Not evaluated No PR

PR Non-PD or not all 
evaluated No PR

SD Non-PD or not all 
evaluated No SD

Not all evaluated Non-PD No NE

PD Any Yes or No PD

Any PD Yes or No PD

Any Any Yes PD
CR = complete response, PR = partial response, SD = stable disease, PD = progressive disease and NE = inevaluable

Table 3.3.2-2: Time Point Response: Patients with Non-target Disease Only

Non-Target Lesions New Lesions Overall Response

CR No CR

Non-CR/non-PD No Non-CR/non-PDa

Not all evaluated No NE

Unequivocal PD Yes or No PD

Any Yes PD

CR = complete response, PD = progressive disease and NE = inevaluable
a Non-CR/non-PD is preferred over SD for non-target disease since SD is increasingly used as endpoint for 

assessment of efficacy in some trials so to assign this category when no lesions can be measured is not advised.
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3.3.3 Best Overall Response 
Best response determination of complete or partial response requires confirmation: Complete or 
partial responses may be claimed only if the criteria for each are met at a subsequent time point 
of  4 weeks later. In this circumstance, the best overall response can be interpreted as in Table 
3.3.3-1.

Special note on response assessment: When nodal disease is included in the sum of target 
lesions and the nodes decrease to ‘normal’ size (< 10 mm), they may still have a measurement 
reported on scans. This measurement should be recorded even though the nodes are normal in 
order not to overstate progression should it be based on increase in size of the nodes. As noted 
earlier, this means that patients with CR may not have a total sum of ‘zero’ on the case report 
form (CRF).

Table 3.3.3-1: Best Overall Response (Confirmation of CR&PR Required)

Overall Response 
First Time Point

Overall Response 
Subsequent Time Point

BEST Overall Response

CR CR CR

CR PR SD, PD OR PRa

CR SD SD provided minimum criteria for SD durationb met, 
otherwise, PD

CR PD SD provided minimum criteria for SD durationb met, 
otherwise, PD

CR NE SD provided minimum criteria for SD durationb met, 
otherwise, NE

PR CR PR

PR PR PR

PR SD SD

PR PD SD provided minimum criteria for SD durationb met, 
otherwise, PD

PR NE SD provided minimum criteria for SD durationb met, 
otherwise, NE

NE NE NE
CR = complete response, PR = partial response, SD = stable disease, PD = progressive disease, and 
NE = inevaluable

a If a CR is truly met at first time point, then any disease seen at a subsequent time point, even disease meeting PR 
criteria relative to baseline, makes the disease PD at that point (since disease must have reappeared after CR). 
Best response would depend on whether minimum duration for SD was met. However, sometimes ‘CR’ may be 
claimed when subsequent scans suggest small lesions were likely still present and in fact the patient had PR, not 
CR at the first time point. Under these circumstances, the original CR should be changed to PR and the best 
response is PR.

b Minimum criteria for SD duration is 6 weeks.

Revised Protocol No.: 06

Date: 18-Jul-2018 224

8.0Approved 9300895127.0v

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2021-002568:e002568. 9 2021;J Immunother Cancer, et al. Ferris RL



Clinical Protocol CA209358
BMS-936558 nivolumab

3.3.4 Confirmation Scans
Verification of Response: To be assigned a status of CR or PR, changes in tumor measurements 
must be confirmed by consecutive repeat assessments that should be performed no less than 
28 days after the criteria for response are first met. For this study, the next scheduled tumor 
assessment can meet this requirement.

Verification of Progression: Progression of disease should be verified in cases where progression 
is equivocal. If repeat scans confirm PD, then progression should be declared using the date of 
the initial scan. If repeat scans do not confirm PD, then the subject is considered to not have 
progressive disease.
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APPENDIX 4 WOMEN OF CHILDBEARING POTENTIAL DEFINITIONS AND 
METHODS OF CONTRACEPTION

DEFINITIONS
Woman of Childbearing Potential (WOCBP)

A woman is considered fertile following menarche and until becoming post-menopausal unless 
permanently sterile. Permanent sterilization methods include hysterectomy, bilateral 
salpingectomy, and bilateral oophorectomy.

Women in the following categories are not considered WOCBP

 Premenarchal
 Premenopausal female with 1 of the following:

 Documented hysterectomy
 Documented bilateral salpingectomy
 Documented bilateral oophorectomy

Note:   Documentation can come from the site personnel’s review of the participant’s medical 
records, medical examination, or medical history interview.

 Postmenopausal female
 A postmenopausal state is defined as 12 months of amenorrhea in a woman over age 

45 years in the absence of other biological or physiological causes. In addition, females 
under the age of 55 years must have a serum follicle stimulating hormone, (FSH) level 
> 40 mIU/mL to confirm menopause.

CONTRACEPTION GUIDANCE FOR FEMALE PARTICIPANTS OF CHILD BEARING 
POTENTIAL
One of the highly effective methods of contraception listed below is required during study 
duration and until the end of relevant systemic exposure, defined as 5 months after the end of 
study treatment. 

Local laws and regulations may require use of alternative and/or additional contraception 
methods.

Highly Effective Contraceptive Methods That Are User Dependent 

Failure rate of <1% per year when used consistently and correctly.a

 Combined (estrogen- and progestogen-containing) hormonal contraception associated with 
inhibition of ovulationb

 oral 
 intravaginal 
 transdermal 
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 Progestogen-only hormonal contraception associated with inhibition of ovulationb

 oral 
 injectable 

Highly Effective Methods That Are User Independent 

 Implantable progestogen-only hormonal contraception associated with inhibition of 
ovulationb

 Hormonal methods of contraception including oral contraceptive pills containing a 
combination of estrogen and progesterone, vaginal ring, injectables, implants and 
intrauterine hormone-releasing system (IUS)c

 Intrauterine device (IUD)c

 Bilateral tubal occlusion
 Vasectomized partner 

A vasectomized partner is a highly effective contraception method provided that the 
partner is the sole male sexual partner of the WOCBP and the absence of sperm has been 
confirmed. If not, an additional highly effective method of contraception should be used. 

 Sexual abstinence 
Sexual abstinence is considered a highly effective method only if defined as refraining from 
heterosexual intercourse during the entire period of risk associated with the study drug. 
The reliability of sexual abstinence needs to be evaluated in relation to the duration of the 
study and the preferred and usual lifestyle of the participant.
 It is not necessary to use any other method of contraception when complete abstinence 

is elected. 
 WOCBP participants who choose complete abstinence must continue to have 

pregnancy tests, as specified in Section 2. 
 Acceptable alternate methods of highly effective contraception must be discussed in 

the event that the WOCBP participants chooses to forego complete abstinence 
NOTES: 
a Typical use failure rates may differ from those when used consistently and correctly. Use should be consistent 
with local regulations regarding the use of contraceptive methods for participants participating in clinical studies. 
b Hormonal contraception may be susceptible to interaction with the study drug, which may reduce the efficacy of 

the contraceptive method. Hormonal contraception is permissible only when there is sufficient evidence that the 
IMP and other study medications will not alter hormonal exposures such that contraception would be ineffective 
or result in increased exposures that could be potentially hazardous. In this case, alternative methods of 
contraception should be utilized.

c Intrauterine devices and intrauterine hormone releasing systems are acceptable methods of contraception in the 
absence of definitive drug interaction studies when hormone exposures from intrauterine devices do not alter 
contraception effectiveness
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Unacceptable Methods of Contraception

 Male or female condom with or without spermicide. Male and female condoms cannot be 
used simultaneously

 Diaphragm with spermicide
 Cervical cap with spermicide
 Vaginal Sponge with spermicide
 Progestogen-only oral hormonal contraception, where inhibition of ovulation is not the 

primary mechanism of action
 Periodic abstinence (calendar, symptothermal, post-ovulation methods)
 Withdrawal (coitus interruptus).
 Spermicide only
 Lactation amenorrhea method (LAM)

CONTRACEPTION GUIDANCE FOR MALE PARTICIPANTS WITH PARTNER(S) OF 
CHILD BEARING POTENTIAL.
Male participants with female partners of childbearing potential are eligible to participate if they 
agree to the following during the treatment and until the end of relevant systemic exposure.

 Inform any and all partner(s) of their participation in a clinical drug study and the need to 
comply with contraception instructions as directed by the investigator.

 Male participants are required to use a condom for study duration and until end of relevant 
systemic exposure defined as 7 months after the end of study treatment.

 Female partners of males participating in the study to consider use of effective methods of 
contraception until the end of relevant systemic exposure, defined as 7 months after the end 
of treatment in the male participant.

 Male participants with a pregnant or breastfeeding partner must agree to remain abstinent 
from penile vaginal intercourse or use a male condom during each episode of penile 
penetration during the treatment and until 7 months after the end of study treatment. 

 Refrain from donating sperm for the duration of the study treatment and until 7 months after 
the end of study treatment.

COLLECTION OF PREGNANCY INFORMATION
Guidance for collection of Pregnancy Information and outcome of pregnancy on the Pregnancy 
Surveillance Form is provided in Section 6.1.1 and Section 6.4.
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