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Abstract

Background: Outcomes of oropharyngeal squamous cell carcinoma (OPSCC)
after development of distant metastases (DM) in the context of human papillo-
mavirus (HPV) tumor status remain controversial in the literature.

Methods: OPSCC patients with DM treated between June 2015 and March
2019 were included from a prospectively enrolled database. Characteristics of
DM including sites, episodes, and timing of disease were analyzed in addition
to survival after DM.

Results: Sixty-nine HPV-positive and 18 HPV-negative OPSCC patients with DM
were included. The 2-year survival after DM was higher for HPV-positive patients
(54.0% vs. 11.3%, p < 0.001). HPV-positive patients did not demonstrate greater epi-
sodes or sites of DM. Multiple sites of DM, early development of DM, and Charlson
comorbidity Index were independently associated with worse survival after DM.
Conclusions: While multiple sites, early DM, and comorbidities were poor
prognostic factors, OPSCC patients with distant progression can have substan-
tial survival after DM, including M1 patients.
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13% of patients will still develop distant metastases
(DM) by 3 years."* Some prior reports have described the

The incidence of human papillomavirus (HPV)-positive
oropharyngeal squamous cell carcinoma (OPSCC) has
continued to rise over the past decade and accounts for
the majority of newly diagnosed oropharyngeal can-
cers."”> While HPV-positive OPSCC has a significantly
better prognosis and response to treatment, about 5%-
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unique clinical behavior of distant disease in the setting
of HPV-positive OPSCC, such as multi-organ metastases
or “explosive metastases.”>* Increasing evidence has
shown that HPV-positive tumors may be associated with
late or delayed metastases, which may also be related to
the long survival of these patients.>”

The literature addressing whether HPV-positive
patients demonstrate unique patterns of DM progression
remains equivocal.® Huang et al found that while the DM

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2021 The Authors. Head & Neck published by Wiley Periodicals LLC.

Head & Neck. 2021;43:2101-2109.

wileyonlinelibrary.com/journal/hed 2101


https://orcid.org/0000-0003-4301-4499
https://orcid.org/0000-0002-1689-3275
mailto:jmyers@mdanderson.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/hed

2e | WILEY

SAIYED ET AL.

rate was similar in both HPV-positive and HPV-negative
patients, the HPV-positive DM were more likely to dis-
seminate to multiple organs,” or “unusual sites” as
reported in some smaller series.*”” These findings of
unusual sites of DM have not been confirmed by other
case studies,’®"" and several studies have consistently
reported the lungs as the most common site of DM
regardless of HPV status.>>”?

With regard to the timing of distant progression,
HPV-positive DM have also been reported to occur
later than HPV-negative DM with a longer median
time to distant failure (16.4 vs. 7.2 months).” However,
a secondary analysis of RTOG 0129 and 0522 did not
identify differences in time to distant failure.'* Survi-
vorship bias may contribute to the apparent late distant
failures in HPV-positive patients.®'® Despite these dif-
fering results, there is consensus in the literature that
most DM occur within 3 years, regardless of HPV
status.'*®

Within this context, we performed a review of distant
metastatic disease from OPSCC treated at MD Anderson
Cancer Center through a prospectively collected clinical
cohort. Through this cohort, we sought to clarify how
patterns of distant disease differ between HPV-positive
and HPV-negative disease and identify factors related to
survival after distant progression.

2 | MATERIALS AND METHODS

2.1 | Participants

Patients were identified from the IRB-approved Charles
Stiefel Oropharyngeal Cancer Program, a prospectively
collected clinical database from which patients treated at
MD Anderson for OPSCC. Collection of additional clini-
cal data was approved through an additional IRB proto-
col (Protocol #2019-1137) including treatment outcomes
and recurrence. A total of 1459 OPSCC patients treated at
MD Anderson Cancer Center between June 2015 and
March 2019 were searched to identify patients that devel-
oped DM, which were then treated at MD Anderson Can-
cer Center. Only those with confirmed p16 and/or HPV
tumor status were included. Additional clinical data were
collected from medical chart abstraction included age,
sex, smoking history, primary treatment modality, treat-
ment modality of distant metastasis, date of distant meta-
static diagnosis, time to first distant metastasis, and
survival after DM. Patients were staged based on AJCC
eighth edition TNM staging. Information about organ site
of DM, episodes of DM, and comorbidities were also col-
lected. Charlson Comorbidity Index was calculated from
reported comorbidities.'* Sites of DM were grouped by

organ site as: pulmonary, bone, liver, brain, and other
soft tissues. An additional episode of distant metastasis
was defined as a new organ site of metastasis diagnosed
at a unique time point.

2.2 | Statistical analysis

Statistical analysis was conducted using Stata 14.1 (Stata
Corp, LLC, College Station, TX, USA). Student's 2-tailed
t-test was used for comparison of normally distributed
means, and Wilcoxon rank sum for comparisons of
medians. For comparison of categorical data, chi-squared
tests were utilized for comparison, with the exception of
variables with expected cell values <5 for which Fisher's
exact test was utilized. Primary endpoint was overall sur-
vival after distant metastatic progression. Survival ana-
lyses were performed using Kaplan-Meier curves, with
log rank testing used for comparison between groups.
Cox proportional-hazards models were utilized for multi-
covariate analysis of survival after DM, excluding M1
patients.

3 | RESULTS

3.1 | Patient characteristics

Of 1459 OPSCC patients treated at MD Anderson Cancer
Center between June 2015 and March 2019, 87 patients
developed DM and were included in this study, with
median follow-up of 14.7 months following distant meta-
static progression for surviving patients. Table 1 summa-
rizes patient demographics, further categorized by HPV
tumor status. The majority of OPSCC patients were male
(90.8%), HPV-positive (79.3%), and former smokers
(55.2%). Consistent with the prior literature, HPV-
positive patients were more likely to be male (95.7%
vs. 72.2%, p = 0.008), never smokers (36.2% vs. 5.6%,
p <0.001), and less likely to experience locoregional
recurrence (21.5% vs. 50%, p = 0.017) when compared to
HPV-negative patients. Based on tumor classification
using AJCC eighth edition, the majority of HPV-positive
patients had T2-T3 primary disease (60.9%) at presenta-
tion, compared to HPV-negative patients who presented
with lower TO-T1 primary disease (55.6%). Regarding
nodal classification, the majority of patients who devel-
oped DM presented with nodal classification of N2b, N2c,
or N3, regardless of HPV status. The average Charlson
Comorbidity Index score was 6.3 in HPV-positive patients
7.3 in HPV-negative patients (p = 0.04). Notably, all
patients had a minimum Charlson score of 6 due to the
presence of solid metastases.
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TABLE 1 Patient characteristics

All (87 HPV-positive (69 HPV-negative (18
patients) (%) patients) patients) p
Age at primary diagnosis (mean) 59.6 59.9 58.8 0.60
Sex
Male 79 (90.8) 66 (95.7) 13 (72.2) 0.008
Female 8(9.2) 3(4.3) 5(27.8)
Tobacco
Never 25(28.7) 24(36.2) 1(5.6) <0.001
Former 48 (55.2) 40 (58.0) 8 (44.4)
Current 14 (16.1) 5(7.2) 9 (50.0)
Charlson score 6.5 6.3 7.3 0.04
Score < 7 79 (90.8) 66 (95.7) 13 (72.2)
Score > 7 8(9.2) 3(4.3) 5(27.8)
Initial T classification (AJCC 8)
TO 10 (11.8) 4(6.0) 6(33.3) 0.009
Tl 18 (21.1) 14 (20.9) 4(22.2)
T2 31 (36.4) 28 (41.8) 3(16.7)
T3 13 (15.3) 12 (17.9) 1(5.6)
T4 13 (15.3) 9 (13.4) 4(22.2)
Initial N classification (AJCC 8)
NO 3(3.5) 3(4.3) 0 (0.00) 0.96
N1 50 (58.8) 38 (56.7) 12 (66.7)
N2 25(29.4) 20 (29.9) 5(27.8)
N3 7(8.2) 6 (9.0) 1(5.6)
Initial M classification
MO 73 (83.9) 55 (79.7) 18 (100.0) 0.036
M1 14 (16.1) 14 (20.3) 0
Median follow-up of surviving patients after 14.7 14.7 13.4 0.702
DM (months)
Time to first DM?* (median in months) 13.8 16.6 8.7 0.006
Number of DM episodes (mean) 1.40 1.42 1.33 0.69
Number of DM sites (mean) 1.62 1.67 1.44 0.34
Locoregional recurrence 23 (27.7) 14 (21.5) 9 (50) 0.017
Treatment of primary disease
Surgery + adjuvant therapy 6 (6.9) 4(5.8) 2(11.1) 0.564
Non-surgical treatment 81 (94.1) 65 (94.2) 16 (88.9)
Treatment of M1 disease n/a
Induction + chemoradiation 7 (50)
Chemoradiation + local therapy to DM 2(14.3)
Chemotherapy alone 5(35.7)
Treatment with immunotherapy
For first DM episode 49 (56.3) 35 (50.7) 14 (77.8) 0.039
For any DM episode 56 (64.4) 42 (60.9) 14 (77.8) 0.182

“Excluding those with DM at presentation.
Abbreviations: DM, distant metastases; HPV, human papillomavirus.
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3.2 | Treatment

3.2.1 | Primary treatment

Most (95.1%) patients who developed DM received non-
surgical treatment for their initial treatment, regardless
of HPV tumor status. Of the 61 patients who received
chemotherapy, 52 patients had data available on concur-
rent agents used for primary treatment with 55.7% receiv-
ing cisplatin, 25.0% receiving carboplatin, and 19.2%
receiving cetuximab.

Within this cohort, patients with M1 disease at pre-
sentation were all HPV-positive. For these patients, half
received induction chemotherapy followed by definitive
chemoradiation. In addition, two M1 patients received
chemoradiation to the primary site and additional treat-
ment to the metastatic site (one received surgery and one
received stereotactic radiation). The remainder received
systemic therapy alone. For the remainder of the analy-
sis, M1 patients were excluded from the analysis.

3.2.2 | Immunotherapy for DM

Patients were also categorized by whether they received
immunotherapy (checkpoint inhibitor-based therapy) for
the first DM episode, or at any point during their treat-
ment. The majority of patients were treated with immu-
notherapy at some point during their treatment (64.4%),
but HPV-negative patients were more likely to receive
immunotherapy for treatment of first DM episode.

3.3 | Characteristics of distant
metastasis by HPV tumor status
3.3.1 | Organ sites and episodes

Sites of distant disease were reported based on metastases
at each organ site at any time during the follow-up

TABLE 2 Sites of distant metastasis
All

Location of DM (n =173) (%)
Pulmonary (lung/mediastinum) 63 (53.3)
Bone 21 (17.8)
Liver 14 (11.9)
Brain 11 (9.3)
Other soft tissues (abdominal, dermal, muscle, 9(7.6)

adrenal, kidney)

Abbreviation: HPV, human papillomavirus.

period. Sites of disease were compared by HPV tumor sta-
tus (Table 2). Of all sites, pulmonary metastases (lung
and mediastinum) were the most common (53.3%) with a
higher incidence in HPV-positive patients on univariate
analysis. The next most common sites of disease were
bone (17.8%), liver (11.9%), brain (9.3%), and other soft
tissue (7.6%), all of which did not differ significant based
on HPV-status.

Regarding episodes of DM, or each independent time
point for diagnosis of new DM, patients experienced a
mean of 1.4 DM episodes, which did not differ based on
HPV-status. The sites of DM were grouped by organ sys-
tem (pulmonary, bone, liver, brain, and other soft tissue),
and the mean number of sites per patient was 1.62 DM
sites. Again, number of sites did not differ by HPV status.

3.3.2 | Time to distant metastasis

Median time to develop distant metastases from the time of
diagnosis (excluding M1 patients with DM at presentation)
was 13.8 months for all OPSCC patients, with HPV-positive
patients showing a significantly longer median time to
development of DM (16.6 vs 8.7 months). In Kaplan-Meier
survival analysis, HPV-positive tumor status demonstrated
a trend toward longer time to DM (Figure 1, p = 0.079). In
HPV-negative patients who developed DM, a large majority
(83.3%) develop DM within 1 year. In contrast, only 38.2%
of HPV-positive patients developed DM within the first
year. The 2- and 3-year cumulative incidence of DM was
74.6% and 89.1% for HPV-positive patients, respectively.

3.4 | Factors impacting survival after
distant metastatic progression

HPV-positive tumor status was significantly associated with
improved survival after development of DM (Figure 2,
p = 0.0003). The 1-, 2-, and 3-year survival for HPV-positive

patients was 74.2%, 45.3%, and 30.5%, respectively,

HPV- HPV-

positive (n = 55) negative (n = 18) p

50 (54.4) 13 (72.2) 0.05

15 (16.3) 6(33.3) 0.62
9(9.8) 5(27.8) 0.29

10 (10.9) 1(5.6) 0.19
8(8.6) 1(5.6) 0.31
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compared to HPV-negative survival after DM with 1-, 2-,
and 3-year survival of 37.5%, 11.3%, and 11.3%, respectively.

Treatment with immunotherapy was not significantly
associated with improved survival after development of
DM. Receipt of immunotherapy for the first episode of
DM was not associated with survival after DM
(p =0.998), and this was true for both HPV-positive
(p = 0.448) as well as HPV-negative patients (p = 0.669).
Similarly, the receipt of immunotherapy at any point
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FIGURE 1 Kaplan-Meier estimates for time to distant

metastases (DM) by human papillomavirus (HPV) status, excluding
M1 disease (p = 0.079), an HPV-positive 1-year rate of DM-free
survival of 61.8% and 2-year DM-free survival of 25.4% and an
HPV-negative 1-year DM-free survival of 16.7% and 2-year DM-free
survival of 16.7% [Color figure can be viewed at
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FIGURE 2
metastases by human papillomavirus (HPV) status (p = 0.0003),
with an HPV-positive 1-year survival of 74.2% and 2-year survival of
45.3% versus an HPV-negative 1-year survival of 37.5% and 2-year
survival of 11.3% [Color figure can be viewed at
wileyonlinelibrary.com]

Kaplan-Meier estimates for survival after distant

during treatment was not associated with survival after
DM (0.824), and this did not differ by HPV tumor status.

3.41 | Time to first distant metastasis
Early development of distant metastasis or disease recur-
rence has been associated with more aggressive disease.
To better characterize the effect of timing of DM, the
cohort was divided into patients who developed early DM
(<12 months) compared to late DM (>12 months after
initial diagnosis). Late metastasis was associated with a
significant survival advantage (Figure 3, p = 0.0019).
Two-year survival after development of metastases for
patients with early DM was 19.3% compared to 57.7% for
those with late DM.

In contrast to the survival advantage of those with late
DM, patients who presented with M1 disease (not included
in the prior analysis) had improved 2-year survival after
DM compared to those with MO disease at diagnosis. Sur-
vival after DM was significantly improved in the whole
cohort (p = 0.012) as well as when restricting analysis to
HPV-positive patients (p = 0.046), given that all M1
patients were HPV-positive. For HPV-positive patients, M1
patients experienced a 2-year survival after DM of 82.5%
versus 45.3% for MO patients (Figure 4).

3.4.2 | Site of distant metastasis

HPV-positive patients were more likely to have metasta-
ses to the lungs/mediastinum (p = 0.05) though the

Survival after DM by time to DM (excluding M1)
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FIGURE 3 Kaplan-Meier estimates for survival after distant

metastases (DM) by time to DM (excluding M1) (p = 0.0019),
with an early DM 1-year survival of 48.5% and 2-year survival of
19.3% versus a late DM 1-year survival of 82.2% and 2-year
survival of 57.7% [Color figure can be viewed at
wileyonlinelibrary.com]
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HPV-positive: Survival after DM by M Stage
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FIGURE 4 Kaplan-Meier estimates for survival after distant

metastases by M stage (p = 0.046), with an MO 1-year survival of
74.2% and 2-year survival of 45.3% versus an M1 1-year survival of
92.9% and 2-year survival of 82.5% survival [Color figure can be
viewed at wileyonlinelibrary.com|

lungs/mediastinum were the most common site of metas-
tases regardless of HPV-status. (Table 2). Patients with
single organ DM demonstrated a clear survival advantage
(Figure 5(A), p = 0.011) when compared to those with
multiple sites of DM. In contrast, survival did not differ
for patients with single vs multiple episodes of DM
(Figure 5(B), p = 0.160). In the context of additional dis-
ease sites, the survival for patients who also experienced
any locoregional recurrence during their disease course
was significantly worse (Figure 5(C), p = 0.0035). DM to
bone were associated with worse survival (p = 0.0257)
and patients with pulmonary metastasis showed a trend
toward improved survival (p =0.055) (p =0.12,
Figure S1). A separate Kaplan-Meier analysis including
patients with M1 disease showed a survival advantage for
M1 patients with a 2-year survival of 82.5% versus 45.3%
in MO patients.

3.43 | Cox multi-covariate analysis

Overall survival after development of DM was then evalu-
ated within a Cox proportional hazards model (Table 3). In
univariate analysis, HPV-positive tumor status (hazard ratio
(HR) 0.392, p = 0.006) and late DM, >12 months from pri-
mary diagnosis to first DM (HR 0.355, p = 0.003), were
associated with improved survival after DM. Involvement of
multiple organ sites (HR 2.293, p = 0.013) and presence of
locoregional recurrence (HR 2.538, p = 0.005) were associ-
ated with decreased survival after DM, and high Charlson
score also showed trend toward worse survival after DM
(HR 2.615, p = 0.054). In the multi-covariate model, both
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FIGURE 5 (A)Kaplan-Meier estimates for survival after distant
metastases (DM) by number of sites of DM (p = 0.011), with a single
organ DM 1-year survival of 73.0% and 2-year survival of 49.0% versus a
multi-organ DM 1-year survival of 53.6% and 2-year survival of 24.6%
(B) Kaplan-Meier estimates for survival after DM by number of DM
events (p = 0.160), with a single DM event 1-year survival of 69.3% and
2-year survival of 43.9% versus a multiple DM-event 1-year survival of
53.9% and 2-year survival of 22.7% and (C) Kaplan-Meier estimates for
survival after DM by LR (p = 0.0035), with no LR recurrence alongside
DM 1-year survival of 75.4% and 2-year survival of 44.6% versus LR
recurrence alongside DM 1-year survival of 35.1% and 2-year survival of
15.6% [Color figure can be viewed at wileyonlinelibrary.com]
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Univariate model

Survival after distant metastases (DM) (excludes M1) Cox proportional hazards model

Multi-covariate model

TABLE 3

Variable HR

Age 0.985
Current smoker 1.266
HPV positive 0.392
Multiple episodes 1.570
Multiple sites of DM 2.293
Late (>12 months) versus early (<12 months) DM 0.355
LR recurrence 2.538
Charlson score 1.420

p 95% CI HR p 95% CI
0.440 0.945-1.03 -

0.575 0.555-2.88 -

0.006 0.200-0.768 -

0.164 0.832-2.963 -

0.013 1.191-4.416 2.356 0.011 1.217-4.560
0.003 0.179-0.702 0.387 0.008 0.193-0.776
0.005 1.328-4.850 -

0.011 1.083-1.861 1.381 0.025 1.041-1.831

Abbreviations: CI, confidence interval; HPV, human papillomavirus; HR, hazard ratio; LR, locoregional.

DM to multiple sites (adjusted HR (aHR) 2.356, 95% confi-
dence interval (CI) 1.217-4.560, p = 0.011) and Charlson
comorbidity score (aHR 1.381, 95% CI 1.041-1.831,
p = 0.025) were independently associated with increased
risk of death after DM.. Conversely, patients with late DM
were associated with decreased risk of death (aHR 0.387,
95% CI 0.193-0.776, p = 0.008). Other variables including
HPV status, age, smoking history, multiple episodes of DM,
and locoregional recurrence were not independently associ-
ated with survival after development of DM.

4 | DISCUSSION
The findings from this study add to the current literature
characterizing the patterns of distant disease in the con-
text of HPV tumor status, showing HPV-positive status
was associated with significantly improved survival after
development of DM, but not association with greater sites
of disease nor greater number of DM episodes. Consistent
with previously published literature, there was a clear
survival advantage associated with HPV-positive tumor
status, with 2-year survival of 77.3% compared to 39.9%
for HPV-negative patients.' It is well-established that the
lungs are the most common site of DM as found in this
study, and there was not a clear propensity for multi-
organ disease in HPV-positive patients in our study
cohort. We also found that number of DM episodes dur-
ing patients’ disease course did not differ between HPV-
positive and HPV-negative patients, and HPV-positive
patients did not exhibit “explosive metastases” compared
to in HPV-negative patients.>"?

In this study, patients with HPV-positive OPSCC had
a 2-year survival after DM of 45.3% compared to HPV-
negative patients with 11.3% 2-year survival. Historically,
similar studies have reported significantly lower survival
following distant progression in both HPV positive and

HPV negative OPSCC patients. In a 2013 study mainly
examining patients treated non-surgically, Huang et al
found a 2-year survival of 11% and 4% for HPV-positive
patients and HPV-negative patients respectively after
DM.’ Similarly in a study including patients treated both
surgically and non-surgically, Sinha et al reported a
3-year disease-specific survival of 16% for pl6-positive
patients, and 0% in pl6-negative patients.®* A more con-
temporary study from 2015 reported better outcomes in a
small cohort of 37 patients with median OS after distant
failure of 25.6 months in HPV-positive patients and
11.1 months in HPV negative, similar to our cohort
(24.1 months HPV-positive and 7.8 months HPV-nega-
tive, Figure 2).” Similarly, 2020 retrospective analysis of
the NCDB including 768 patients with M1 OPSCC dis-
ease showed a 2-year OS of 42% in HPV-positive patients
with DM and 28% in HPV-negative patients.

These improved survival outcomes after DM in
OPSCC seen in this study and more recent publications
could be attributed to specific patient populations
treated at a quaternary care center, access to early phase
clinical trials for treatment of metastatic disease, or the
addition of immunotherapy to treatment regimens. In
2016, pembrolizumab was FDA approved for treatment
of metastatic HNSCC refractory to standard platinum
therapy, and in 2019 approval was extended to first line
therapy.'* While a majority of patients in this cohort,
treated 2015-2019, did receive immunotherapy during
treatment for DM. However, treatment with immuno-
therapy was not associated with improved survival. Rea-
sons for receipt of immunotherapy may include disease
refractory to cytotoxic chemotherapy signifying more
aggressive disease or patient comorbidities that may pre-
clude use of alternative therapies that could confound
any associated survival benefit. HPV-negative patients
are also more likely to receive immunotherapy for treat-
ment of the first DM episode, potentially due to inability
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to tolerate chemotherapy or more advanced disease
states. These negative prognostic factors may confound
any potential survival benefit seen in the subset of
patients who might benefit from checkpoint inhibitor
treatment.

In the multivariate analysis, HPV-positive tumor sta-
tus was not independently associated with improved sur-
vival after distant progression. Instead, other factors
associated with HPV-positive tumor status including
lower comorbidity scores and longer time to DM progres-
sion were associated with improved survival. However,
Charlson comorbidity scores were independently associ-
ated with decreased survival after distant progression,
and HPV-negative were noted to have higher comorbidity
scores. In addition, we found that distant metastasis lim-
ited to a single organ site was associated with improved
survival after DM, while additional episodes of DM did
not impact survival. LR recurrence was not indepen-
dently associated with survival after in multi-covariate
analysis. Other studies have shown a relationship
between LR recurrence and survival after DM, regardless
of HPV status.”

Late DM were also found to be associated with
improved survival. In Kaplan-Meier survival analysis,
patients with longer distant metastasis free interval
(>1 year after primary treatment) had longer survival
after distant progression. Our study did show a trend
toward longer time to DM in HPV-positive patients, and
previous studies have associated late recurrences with
HPV positivity. The longer survivorship of HPV-positive
patients may provide potential bias for the timeline of
development of late metastases.>*'

M1 patients, with distant metastasis at the time of pri-
mary diagnosis, were not included in the main analysis.
A separate Kaplan-Meier analysis comparing M1 at pre-
sentation versus MO at presentation patients demon-
strated that patients with M1 disease at presentation had
significantly longer survival after distant progression,
even when analysis was restricted to HPV-positive
patients. We note that 50% of patients were treated
aggressively with induction chemotherapy followed by
definitive chemoradiation. Thus, M1 disease at presenta-
tion was treated aggressively with a subset receiving
treatment with curative intent. More aggressive treat-
ment of distant disease with curative intent has been
established in prior studies to confer a survival advan-
tage.>'! In an analysis of the National Cancer Database
(NCDB), Kaplon et al. found that HPV-positive OPSCC
patients presenting with M1 disease had significantly bet-
ter survival than HPV-negative patients with M1
diasease.'® In addition, patients presenting with M1 dis-
ease are likely to be chemo-naive, increasing the poten-
tial efficacy of initial treatment.

Various studies have shown that survival in OPSCC
patients can be relatively prolonged in patients even after
disease progression. A 2014 study found a 2 year overall
survival (OS) of 54.6% for HPV-positive patients versus
27.6% for HPV-negative patients after disease progression
(local and/or DM) had previously been demonstrated.”
Similarly, HPV-positive patients also have better out-
comes in regards to DM. In a 2014 study of DM in
plé-positive versus pl6-negative patients, Sinha et al
found pl6 positivity, locoregional control, and curative
DM treatment to be independently associated with
improved post-DM survival.® In a 2015 study, OPSCC
patients treated with surgical salvage of distant disease
were associated with significantly improved 2-year sur-
vival when compared to patients receiving nonsurgical
treatment (86.5% vs. 36.3%).'"° Understanding the poten-
tial for improved prognosis even after distant progression
can guide decision-making and potentially consideration
of curative therapy, especially in the era of
immunotherapy.

We acknowledge some key limitations in our current
study. This represents a retrospective review of a limited
population of 87 patients (with 73 patients when M1
patients were excluded). However, given the relative
infrequency of distant metastasis in OPSCC, particularly
HPV-positive disease this still represents one of the larg-
est published, as prior studies reported on a range of
37-79 patients.>>”® Our institution is a quaternary care
center where patients may not be fully representative of
the general population. Additionally, some patients
received primary treatment at outside institutions, and
types treatment were not standardized across our patients
with the treatment algorithm for treating DM was poten-
tially affected by ongoing clinical trials. Furthermore,
data regarding immunotherapy treatment were limited
and biomarker data including PD-L1 expression were not
available for this patient cohort. Lastly, due to the period
of our study, the follow-up time of our study is limited,
and we are also unable to account for patients who may
have developed DM that might have been diagnosed and
treated at another institution.

5 | CONCLUSIONS

Our data support previously published results showing
better outcomes for patients with HPV-positive versus
HPV-negative OPSCC disease with distant progression.
Patients with metastasis at primary diagnosis (M1) had
better survival after DM than patients that develop DM
after initial treatment. This finding may be related to
more aggressive curative therapy provided to these
patients and has not been widely established in the
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published literature and merits further investigation. In
addition, multiple sites of DM and early DM were found
to be a negative prognostic indicator for OPSCC patients
with DM regardless of HPV status. Our findings also
challenge the notion that HPV-positive DM is associated
with explosive DM sites. It is noteworthy that the 2-year
survival after DM reported is higher than historically publi-
shed reports, particularly for HPV-positive patients,
suggesting that current treatments inclusive of immuno-
therapy may hold greater promise for patients with OPSCC
with DM. Several areas remain open for future investigation
on potential for improving outcomes in these patients, such
as further investigating the role of immunotherapy and
curative treatment in this population.

ACKNOWLEDGMENT

The University of Texas MD Anderson Cancer Center-
Oropharynx Cancer Program generously supported by
Mr. and Mrs. Charles W. Stiefel.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are avail-
able from the corresponding author upon reasonable
request.

ORCID
Faiez K. Saiyed ‘® https://orcid.org/0000-0003-4301-4499
Theresa Guo ' https://orcid.org/0000-0002-1689-3275

REFERENCES

1. Ang KK, Harris J, Wheeler R, et al. Human papillomavirus
and survival of patients with oropharyngeal cancer. N Engl J
Med. 2010;363:24-35. https://doi.org/10.1056/NEJMoa091
2217.

2. Fakhry C, Zhang Q, Nguyen-Tan PF, et al. Human papilloma-
virus and overall survival after progression of oropharyngeal
squamous cell carcinoma. J Clin Oncol. 2014;32:3365-3373.
https://doi.org/10.1200/JC0.2014.55.1937.

3. Huang SH, Perez-Ordonez B, Liu FF, et al. Atypical clinical
behavior of pl6-confirmed HPV-related oropharyngeal squa-
mous cell carcinoma treated with radical radiotherapy. Int J
Radiat Oncol Biol Phys. 2012;82:276-283. https://doi.org/10.
1016/j.ijrobp.2010.08.031.

4. Muller S, Khuri FR, Kono SA, et al. HPV positive squamous
cell carcinoma of the oropharynx. Are we observing an unusual
pattern of metastases? Head Neck Pathol. 2012;6:336-344.
https://doi.org/10.1007/s12105-012-0355-6.

5. Huang SH, Perez-Ordonez B, Weinreb I, et al. Natural course of
distant metastases following radiotherapy or chemoradiotherapy
in HPV-related oropharyngeal cancer. Oral Oncol. 2013;49:79-85.
https://doi.org/10.1016/j.oraloncology.2012.07.015.

6. Faraji F, Eisele DW, Fakhry C. Emerging insights into recurrent
and metastatic human papillomavirus-related oropharyngeal

squamous cell carcinoma. Laryngoscope Investig Otolaryngol.
2017;2:10-18. https://doi.org/10.1002/1i02.37.

7. Trosman SJ, Koyfman SA, Ward MC, et al. Effect of human papil-
lomavirus on patterns of distant metastatic failure in oropharyn-
geal squamous cell carcinoma treated with chemoradiotherapy.
JAMA Otolaryngol Head Neck Surg. 2015;141:457-462. https://doi.
org/10.1001/jamaoto.2015.136.

8. Sinha P, Thorstad WT, Nussenbaum B, et al. Distant metastasis
in p16-positive oropharyngeal squamous cell carcinoma: a criti-
cal analysis of patterns and outcomes. Oral Oncol. 2014;50:45-
51. https://doi.org/10.1016/j.oraloncology.2013.10.007.

9. Ruzevick J, Olivi A, Westra WH. Metastatic squamous cell car-
cinoma to the brain: an unrecognized pattern of distant spread
in patients with HPV-related head and neck cancer.
J  Neurooncol.  2013;112:449-454.  https://doi.org/10.1007/

$11060-013-1075-9.

10. Guo T, Qualliotine JR, Ha PK, et al. Surgical salvage improves
overall survival for patients with HPV-positive and HPV-
negative recurrent locoregional and distant metastatic oropha-
ryngeal cancer. Cancer. 2015;121:1977-1984. https://doi.org/10.
1002/cncr.29323.

11. Fakhry C, Zhang Q, Nguyen-Tan PF, et al. Reply to
B. O'Sullivan et al. 2015.

12. Charlson ME, Pompei P, Ales KL, et al. A new method of clas-
sifying prognostic comorbidity in longitudinal studies: develop-
ment and validation. J Chronic Dis. 1987;40:373-383. https://
doi.org/10.1016/0021-9681(87)90171-8.

13. O'Sullivan B, Huang SH, Siu LL, et al. Deintensification candidate
subgroups in human papillomavirus-related oropharyngeal cancer
according to minimal risk of distant metastasis. J Clin Oncol. 2013;
31:543-550. https://doi.org/10.1200/JCO.2012.44.0164.

14. Vaddepally RK, Kharel P, Pandey R, Garje R, Chandra AB.
Review of indications of FDA-approved immune checkpoint
inhibitors per NCCN guidelines with the level of evidence.
Cancers. 2020;12:738. https://doi.org/10.3390/cancers12030738.

15. Guo T, Rettig E, Fakhry C. Understanding the impact of sur-
vival and human papillomavirus tumor status on timing of
recurrence in oropharyngeal squamous cell carcinoma. Oral
Oncol. 2017;52:97-103.

16. Kaplon AW, Galloway TJ, Bhayani MK, et al. Effect of HPV
status on survival of oropharynx cancer with distant metastasis.
Otolaryngol Head Neck Surg. 2020;163:372-374. https://doi.org/
10.1177/0194599820913604.

SUPPORTING INFORMATION

Additional supporting information may be found online
in the Supporting Information section at the end of this
article.

How to cite this article: Saiyed FK, Guo T,
Johnson F, Myers JN. Characterizing distant
metastases and survival in oropharyngeal
squamous cell carcinoma. Head & Neck. 2021;43:
2101-2109. https://doi.org/10.1002/hed.26678



https://orcid.org/0000-0003-4301-4499
https://orcid.org/0000-0003-4301-4499
https://orcid.org/0000-0002-1689-3275
https://orcid.org/0000-0002-1689-3275
https://doi.org/10.1056/NEJMoa0912217
https://doi.org/10.1056/NEJMoa0912217
https://doi.org/10.1200/JCO.2014.55.1937
https://doi.org/10.1016/j.ijrobp.2010.08.031
https://doi.org/10.1016/j.ijrobp.2010.08.031
https://doi.org/10.1007/s12105-012-0355-6
https://doi.org/10.1016/j.oraloncology.2012.07.015
https://doi.org/10.1002/lio2.37
https://doi.org/10.1001/jamaoto.2015.136
https://doi.org/10.1001/jamaoto.2015.136
https://doi.org/10.1016/j.oraloncology.2013.10.007
https://doi.org/10.1007/s11060-013-1075-9
https://doi.org/10.1007/s11060-013-1075-9
https://doi.org/10.1002/cncr.29323
https://doi.org/10.1002/cncr.29323
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1200/JCO.2012.44.0164
https://doi.org/10.3390/cancers12030738
https://doi.org/10.1177/0194599820913604
https://doi.org/10.1177/0194599820913604
https://doi.org/10.1002/hed.26678

	Characterizing distant metastases and survival in oropharyngeal squamous cell carcinoma
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Participants
	2.2  Statistical analysis

	3  RESULTS
	3.1  Patient characteristics
	3.2  Treatment
	3.2.1  Primary treatment
	3.2.2  Immunotherapy for DM

	3.3  Characteristics of distant metastasis by HPV tumor status
	3.3.1  Organ sites and episodes
	3.3.2  Time to distant metastasis

	3.4  Factors impacting survival after distant metastatic progression
	3.4.1  Time to first distant metastasis
	3.4.2  Site of distant metastasis
	3.4.3  Cox multi-covariate analysis


	4  DISCUSSION
	5  CONCLUSIONS
	ACKNOWLEDGMENT
	  DATA AVAILABILITY STATEMENT

	REFERENCES


