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Abstract

Background: Anti-PD1 checkpoint inhibitors (ICI) represent an established
standard-of-care for patients with recurrent/metastatic head and neck squamous
cell carcinoma (RMHNSCC). Landmark studies excluded patients with ECOG
performance status (PS) >2; the benefit of ICI in this population is therefore
unknown.

Methods: We retrospectively reviewed RMHNSCC patients who received 1+
dose of ICI at our institution between 2013 and 2019. Demographic and clinical
data were obtained; the latter included objective response (ORR), toxicity, and any
unplanned hospitalization (UH). Associations were explored using uni- and mul-
tivariate analysis. Overall survival (OS) was estimated using a Cox proportional
hazards model; ORR, toxicity, and UH were evaluated with logistic regression.
Results: Of the 152 patients, 29 (19%) had an ECOG PS >2. Sixty-six (44%) ex-
perienced toxicity; 54 (36%) had a UH. A multivariate model for OS containing
PS, smoking status, and HPV status demonstrated a strong association between
ECOG >2 and shorter OS (p <0.001; HR = 3.30, CI = 2.01-5.41). An association
between OS and former (vs. never) smoking was also seen (p <0.001; HR = 2.17,
CI = 1.41-3.35); current smoking did not reach statistical significance. On uni-
variate analysis, poor PS was associated with inferior ORR (p =0.03; OR = 0.25,
CI = 0.06-0.77) and increased UH (p =0.04; OR = 2.43, CI = 1.05—5.71). There
was no significant association between toxicity and any patient characteristic.
Conclusions: We observed inferior OS, ORR, and rates of UH among ICI-treated
RMHNSCC patients with ECOG 2/3. Our findings help frame discussion of thera-
peutic options in this poor-risk population.
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1 | INTRODUCTION

Head and neck squamous cell carcinomas (HNSCC) gen-
erally arise from the mucosa of the oral cavity, oropharynx,
larynx, and hypopharynx and account for approximately
4% of new cancer diagnoses in the United States, with
more than 66,000 new diagnoses and 14,000 deaths an-
nually.! HNSCC of the oral cavity, larynx and hypophar-
ynx are often related to tobacco/alcohol exposure and are
associated with cardiac, pulmonary, and vascular comor-
bidity, second primary malignancies, socioeconomic, and
ethnic disparities. Today, most HNSCCs of oropharynx
are related to prior HPV exposure and typically occur in
younger, Caucasian males with minimal to no tobacco or
alcohol exposure.” Most patients present with locally ad-
vanced disease and are treated with curative-intent, mul-
timodal therapy.® Although prognosis in the HPV+ group
is more favorable, outcomes among patients who recur
after curative-intent therapy are suboptimal and survival
is measured in months.*

Recently, therapeutic options for patients with re-
current and/or metastatic squamous cell carcinomas
(RMHNSCC) were transformed by the FDA-approval
of immune checkpoint inhibitors (ICI) targeting pro-
grammed cell death protein 1 (PD-1). These agents confer
a survival benefit in the first and second line setting>® and
are generally better tolerated than cytotoxic therapies.®’

Appropriate patient selection when utilizing ICI in
RMHNSCC can be a challenging clinical dilemma.?
Landmark trials leading to the approval of ICI for
RMHNSCC limited enrolment to those with ECOG PS
scores of 0-1.>° However, RMHNSCC is a disease asso-
ciated with considerable comorbidity, socioeconomic
disparity, and heavy symptom burden.’ It is not uncom-
mon'? for patients with RMHNSCC to have a poor ECOG
PS, functional limitations, and disability. Work from our
group has demonstrated high rates of hospitalization and
end-of-life healthcare utilization in this population.’* The
benefit of ICI in these patients, many of whom are gen-
erally poor candidates for trial participation, is not well
defined and to date, there have been no studies specifically
exploring the relationship between performance status
and clinical outcomes in patients with RMHNSCC on ICI.

We examined the pattern of ICI use among RMHNSCC
patients at our institution with specific focus on patients
with poor PS. We sought to explore the relationship be-
tween ECOG PS and oncologic outcomes in addition to

obtaining data on the toxicity and unplanned hospitaliza-
tion (UH) in this group of patients.

2 | METHODS

We identified a cohort of RMHNSCC patients who were
treated with at least one dose of ICI at our institution.
Demographic and oncologic data obtained from electronic
medical records were recorded in an IRB-approved data-
base. This project was reviewed and approved by the Fred
Hutchinson Cancer Research Center institutional review
board.

Performance status was evaluated using the Eastern
Cooperative Oncology Group (ECOG) scale and was doc-
umented by the patients’ oncology team on the day of ICI
administration. We defined “poor performance status” as
an ECOG PS greater than or equal to 2. Four other pa-
tient variables (smoking status, viral association (pl16+
or EBV+), prior lines of therapy (which included sys-
temic therapy given in the curative-intent setting), and
patient-reported race) were also collected for association
testing.

Unplanned hospitalization (UH) referred to any un-
scheduled inpatient admission that occurred between the
first dose of ICI and 100days after the last dose of ICI.
Objective response (ORR) was determined both radio-
graphically, as guided by RECIST 1.1 criteria, and clini-
cally, as determined and documented by the patient's
primary oncologist; formal RECIST response confirma-
tion was not performed routinely outside of a clinical
trial. Treatment-related toxicity, as graded/reported by the
treating physician following initiation of ICI therapy, was
also recorded.

2.1 | Statistical analysis
Overall survival (OS) was defined as time from initiation
of ICI to death from any cause.

Hospitalization, toxicity, and objective response were
evaluated using logistic regression models. OS was esti-
mated using the Kaplan-Meier method; p-values were
from the log-rank test. A multivariate analysis was per-
formed using Cox regression to explore the relationship
between survival, ECOG PS, and other patient factors as
noted above. The software “R” was used for all analysis.
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TABLE 1 Patient and tumor characteristics

Age
<40
40-59
60-79
>80
Self-identified race
White
Non-white
Other or Unknown
Sex
Male
Female
Smoking status
Current
Former
Never
Pack year history
>10 PYH
<10 PYH
Unknown PYH
Site
Oral cavity
Oropharynx
Nasopharynx
Hypopharynx
Larynx
Salivary gland
Nasal cavity
External auditory canal
Cutaneous SCC
Primary site unknown or not documented
Viral association
Yes
No
Unknown
Virus type
HPV+
EBV+
PD-L1 expression testing
Yes—>1%
Yes—<1%
No
ECOG
0

CHALKER ET AL.
TABLE 1 (Continued)
N =152 (%) N =152 (%)
1 75 (51.4%)
6 (3.9%) 2 27 (18.5%)
57 (37.5%) 3 2(1.4%)
84 (55.3%) Unknown 6(3.9%)
5(3.3%)
124 (87.3%)
18 (12.7%) TABLE 2 Treatment characteristics
10 (6.6%) N =152 (%)
Prior curative therapy
124 (87.3%) Yes 144 (94.7%)
28 (18.4%) No 8 (5.3%)
Number of lines of prior TX
17 (11.2%) 0 25 (16.4%)
66 (43.4%) 1 73 (48.3%)
69 (45.4%) 2 34 (22.5%)
3 13 (8.6%)
66 (43.4%) 4 5(3.3%)
85 (56.3%) 5 1(0.7%)
1(0.7%) Unknown 1(0.7%)
XRT within 3 MO of ICI
37 (24.3%) Yes 32 (21.1%)
60 (39.5%) No 120 (78.9%)
11(7.2%) ICI monotherapy
7 (4.6%) Yes—Single agent 118 (77.6%)
10 (6.6%) No—Combination therapy 34 (22.4%)
1(0.7%) Immunotherapy agent
6 (3.9%) Durvalumab 4 (2.6%)
3(2.0%) Avelumab 3(2.0%)
6 (3.9%) Cemiplimab 6(3.9%)
11(7.2%) Nivolumab 38 (25.0%)
Pembrolizumab 97 (63.8%)
61 (40.7%) Multiple ICT agents 4(2.6%)
89 (59.3%)
2(1.4%)
54.(35.5%) 3 | RESULTS
7 (4.6%) . . . . R
We identified 152 patients treated with ICI at our insti-
tution between 2013 and 2019. The average age was 61
9 (5.9%) (range = 25-90) years. The majority of patients were male
1(0.7%) (n = 124; 81.6%) and White (n = 124; 81.6%). The most
142 (93.4%) common primary sites were the oropharynx (n = 60;
39.5%) and the oral cavity (n = 37; 24.3%). Fifty-four
42 (28.8%) (35.5%) had p16+ cancers; seven (4.6%) were EBV +. Sixty-

nine (45.4%) were never-smokers, while 66 (43.4%) were
former smokers and the remaining 17 (11.2%) currently
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TABLE 3 Univariate models for

unplanned hospitalization 95% confidence 95% confidence
P p OR interval (low) interval (high) p-value
ECOG 2-3 vs. 0-1 3.13 1.35 7.53 0.009
Smoking: former vs. never 1.27  0.63 2.58 0.500
Smoking: current vs. never 0.98  0.30 2.91 0.968
Viral association: yes vs. no 0.51  0.24 1.04 0.068
Race: non-white vs. white 227 0.83 6.35 0.109
Number of prior lines of 1.19  0.86 1.66 0.293
therapy
FIGURE 1 Bestresponse by ECOG PS
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smoked. Sixty-six (43.4%) had a pack-year history (PYH)
>10years (Table 1).

At the time of immunotherapy initiation, 42 (28.8%)
had an ECOG performance status score of 0, 75 (51.4%)
had a PS score of 1, 27 (18.5%) had a PS score of 2, and 2
(1.4%) had a PS score of 3. Six individuals did not have a
score recorded and were excluded from our analysis.

Although PD-L1 expression testing was not routinely
performed at the time of study, ten patients (6.6%) did
have an available Tumor Proportion Score (TPS) or a
Combined Positive Score (CPS); of these, nine (5.9%) had
a score >1.

The majority of patients (n = 144; 94.7%) had received
prior therapy; the median number of treatment lines was
1 (range = 0-5). Thirty-two (21.1%) received XRT within
3months of ICI. Patients typically received ICI monother-
apy (n = 118; 77.6%); the remainder received combination
therapy, most commonly with ICI + vorinostat while on a

Best Response

clinical trial. Additional treatment characteristics can be
seen in Table 2.

Unplanned inpatient admission occurred in 57 (38.3%)
patients. Patients with poor ECOG PS (2/3 vs. 0/1) experi-
enced higher rates of UH (OR = 2.39, 95% CI = 1.46-4.09;
p = 0.001). Neither smoking, race, number of prior lines
of therapy, nor viral association appeared to affect this
variable in our cohort (Table 3). Sixty-six (44.0%) experi-
enced physician-documented, CTCAE grade 2 or higher
toxicity while on ICI; no patient characteristics appeared
to be associated with this outcome.

Complete response (CR) was achieved in 10 patients
(6.7%). Partial response (PR) was seen in 33 (22%) and
stable disease (SD) was seen 32 (21.3%). The remaining
75 (50%) experienced progressive disease (PD) as best
response; these patients were more likely to have higher
ECOG PS at the time of ICI initiation (OR = 0.25, 95%
CI = 0.06-0.77, p = 0.03; Figure 1, Table 4). Of the patients
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TABLE 4 Univariate models for

95% confidence 95% confidence
. . . response to therapy
OR interval (low) interval (high)  p-value

ECOG 2-3 vs. 0-1 0.25 0.06 0.77 0.031

Smoking: former vs. never 0.55 0.25 1.19 0.134

Smoking: current vs. never 1.43 0.46 4.25 0.519

Viral association: yes vs. no 2.66 1.28 5.61 0.009

Race: non-white vs. white 1.04 0.31 2.99 0.948

Number of prior lines of 1.03 0.72 1.45 0.885

therapy
TABLE 5 Univariate model for
95% confidence 95% confidence .
i i ) overall survival
HR interval (low) interval (high) p-value
ECOG 2-3vs. 0-1 3.07 1.89 4.99 < 0.001

Smoking: former vs. never 1.98 1.30 3.01 0.001

Smoking: current vs. never 1.45 0.74 2.85 0.278

Viral association: yes vs. no 0.73 0.48 1.11 0.136

Race: non-white vs. white 0.71 0.38 1.36 0.305

Number of prior lines of 1.06 0.88 1.27 0.548

therapy
with ECOG >2, 21 had PD, while four had SD, threehad 4 | DISCUSSION

PR, and 0 had CR. There was no correlation between
number of prior lines of therapy, race or smoking status
and treatment response; in contrast patients with virally
associated RMHNSCC did appear to experience supe-
rior response to therapy (OR = 2.66, 95% CI = 1.28-5.61,
p = 0.009; Table 5).

At the time of our analysis and with a median fol-
low up of 344days, 137 (90.7%) had documented disease
progression and 101 (69.7%) patients had died. ECOG
(p =<0.0001) and smoking status (p = 0.005) were sig-
nificantly associated with OS. Neither viral association
(p = 0.136) nor number of prior lines of therapy (p = 0.54)
appeared to correlate with OS in our cohort of ICI-treated
RMHNSCC (Figure 2).

On multivariable analysis for overall survival, ECOG
PS (2/3 vs. 0/1, HR = 3.30, 95% CI 2.01-5.41, p <0.001),
as well as smoking status (former vs. never HR = 2.17,
95% CI 1.41-3.35, p <0.001) were independently as-
sociated with inferior survival outcomes (Table 6). We
additionally performed this multivariable analysis ex-
cluding the 17 patients with cutaneous or EBV-related
RMHNCC. In this smaller population, ECOG 2/3 and
former smoking continued to be associated with worse
OS, (HR = 2.79, 95% CI 1.67-4.64, p = 0.001; HR = 2.42,
95% CI 1.53-3.84, p = 0.001, respectively), while p16+
(HPV-related) RMHNSCC was associated with improved
OS (HR = 0.61, 95% CI 0.39-0.96, p = 0.034) relative to
pl16- malignancy.

Key clinical trials evaluating the efficacy of ICI in
RMHNSCC restricted enrolment to patients with an
ECOG PS score of 0-1.>° In clinical practice, however, the
favorable toxicity profile of ICI makes these agents attrac-
tive for patients with poorer functional status. There is
limited literature examining outcomes in the poor PS pop-
ulation, making clinical decision-making challenging for
both patients and providers, who must carefully weigh the
risk of adverse effects with any potential survival benefits.

In our cohort of ICI-treated RMHNSCC, patients had
ECOG scores that ranged from 0 to 3 and approximately
20% had a PS of 2 or higher. Not surprisingly,'® patients
with poor PS experienced significantly worse survival rel-
ative to those who initiated ICI with an ECOG PS score of
0-1. These results have been observed in other solid tu-
mors where ICIs represent therapeutic standards and are
in-line with recently published in non-small cell lung can-
cer (NSCLC),'*™" as well as bladder cancer.'® In the latter
study of bladder cancer patients, investigators observed an
OS decline among poor PS patients despite an ORR that
was comparable to patients with improved performance
status. In contrast, our RMHNSCC patients with poor PS
experienced an inferior response to therapy; these results
are congruent with the observations of Dall'Olio et al.,
who noted falling ORR in association with PS in patients
with NSCLC,"* as well as that of Sehgal, who found PS to
be an independent risk factor for worse progression-free
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TABLE 6 Multivariate model for

95% confidence 95% confidence .
X X X overall survival
HR interval (low) interval (high)  p-value
ECOG 2-3vs. 0-1 3.30 2.01 5.41 <0.001
Smoking: former vs. never 2.17 1.41 3.35 <0.001
Smoking: current vs. never 1.54 0.74 3.22 0.248
Viral association: yes vs. no 0.75 0.48 1.16 0.191

survival. Our results are also consistent with previous as-
sociations between PS and survival in RMHNSCC patients
who receive cytotoxic chemotherapy.'”

We similarly noted higher rates of unplanned hospital-
ization (UH) in patients with poor PS. Although the reasons
for hospitalization were not captured within our dataset,
Correa et al. observed an association between higher PS
and worsening dysphagia and large tumor burden in the
RMHNSCC population. Admissions may therefore reflect
challenges with symptom management (such as bleeding,
pain, and issues with swallowing or maintaining a patent
airway) that are well documented in advanced disease.'®
Of note, rates of ICI-induced toxicity were similar in our
cohort irrespective of PS, suggesting differences in rates of
UH were unlikely to be attributable to ICI alone. Not un-
expectedly, unplanned hospitalizations were more preva-
lent in the poor PS group. Although difficult to definitively
correlate using our dataset, admissions for both disease
progression and necessary symptom control likely contrib-
uted considerably to this observation and merit consider-
ation when planning therapy for this compromised group.

Although the current body of evidence is small, our
results suggest that survival outcomes from landmark
trials evaluating ICI efficacy in RMHNSCC may not be
generalizable among patients with poor PS. Further study
must be done to evaluate this issue as, at present, it is
challenging for clinicians to appropriately counsel pa-
tients in this population on anticipated outcomes. While
largely regarded to be tolerable, ICI is not without risk; 66
(44%) of the patients in our study experienced grade II/III
physician-reported treatment-related toxicity; in addition,
continuing with therapy can be both costly'®** and time
consuming. For patients with declining PS, these issues
may outweigh the benefits.

Our single-center, retrospective study had several
limitations. The sample size was small and predomi-
nantly involved White males; our results may not be
generalizable to the broader community of RMHNSCC
patients. This was a heterogeneous population reflecting
a high-volume, real-world clinical practice and included
less common and biologically diverse subsets such as
EBV-related nasopharyngeal carcinomas, head and
neck cutaneous squamous cell carcinomas, and parana-
sal sinus squamous cell carcinomas. Oncologic therapy

and outcomes that occurred outside our system were
not captured in this dataset. In addition, PD-L1 expres-
sion (TPS/CPS score) was not consistently captured and
could not be evaluated; as TPS/CPS is known to predict
response to therapy/survival,* this represents a possi-
ble confounder. Similarly, we did not evaluate the pres-
ence of comorbidities that may have contributed to, or
existed concomitantly with, a declining PS. Finally, we
did not directly compare outcomes in ICI-RMHNSCC
to those who received either cytotoxic chemotherapy
or supportive care alone; we therefore cannot comment
on whether or not patients who received IC had relative
improvement in these outcomes. Future studies would
benefit from this analysis.

In conclusion, our results suggest that overall sur-
vival, response to therapy, and the incidence of un-
planned hospitalizations are inferior among patients
with initiating ICI with a poor PS indicating an urgent
need to prospectively evaluate interventions in this
poor-risk population.
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