
ORIGINAL ARTICLE

Efficacy of nivolumab as second line treatment for recurrent or metastatic head
and neck squamous cell carcinoma: a national DAHANCA cohort study

Sebastian Søbya, Anita Gothelfb , Niels Gyldenkernec, Jens Bentzend, Kinga Nowicka-Matuse, Trine Trammf

and Jesper Grau Eriksena

aDepartment Experimental Clinical Oncology, Aarhus University Hospital, Aarhus, Denmark; bDepartment Oncology, Copenhagen University
Hospital, Copenhagen, Denmark; cDepartment Oncology, Odense University Hospital, Odense, Denmark; dDepartment Oncology, Herlev
Hospital, Copenhagen, Denmark; eDepartment Oncology, Aalborg University Hospital, Aalborg, Denmark; fDepartment Pathology, Aarhus
University Hospital, Aarhus, Denmark

ABSTRACT
Introduction: The aim of this study was to investigate phase IV efficacy, of the PD-1 inhibitor nivolu-
mab among an unselected and unbiased national cohort of recurrent/metastatic Head and Neck
Squamous Cell Carcinoma (rmHNSCC) patients.
Material and Methods: Inclusion criteria included histologically confirmed rmHNSCC and nivolumab
as a second-line palliative treatment. Data were collected from patient files at the five Danish head
and neck cancer centers and from the DAHANCA database. The iRECIST criteria were used for treat-
ment evaluation.
Material and Methods: Endpoints were response rate (RR), overall survival (OS), and progression-free
survival (PFS), calculated from the start of treatment to the date of event/censoring by the KM-
method. Descriptive statistics were used to describe patients and treatment. Analyses were two-sided,
with p< .05 considered significant.
Results: A total of 146 patients were identified in the period 2017–2020. They had a RR of 14%,
median OS of 10.2months [95% CI: 8.2–12.2] and median PFS of 3.1months [95% CI: 2.3–4.2]. Patient
age (� 70 years) or comorbidity did not significantly affect outcome. WHO performance status (PS) ¼1
was associated with an increased risk of death (HR: 2.1 [95% CI: 1.2–4.0], p¼ .02) and progression (HR:
1.9 [95% CI: 1.2–3.2], p¼ .01). Concomitant glucocorticoid-treatment during immunotherapy (� 50% of
treatment time) appeared important for risk of death (HR: 6.4 [95% CI: 2.3–17.8], p< .001) and risk of
progression (HR: 4.8 [95% CI: 1.8–12.5], p¼ .001). PD-L1 expression � 20% was associated with a low-
ered risk of progression (HR: 0.5 [95% CI: 0.3–0.7], p¼ .001), but not lowered risk of death.
Conclusion: In this unselected national cohort, outcome of second-line treatment reflects data from
the registration studies. Furthermore, the results suggest that immunotherapy should be used with
great care in treatment of rmHNSCC in patients with poor performance.
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Background

Until recently, the preferred systemic treatment option for
recurrent or metastatic head and neck squamous cell carcin-
oma (rmHNSCC) was based on the use of classic anti-neo-
plastic drugs, but this was often associated with acute side
effects that affected the patient’s quality of life [1] and with
low response rates [2]. In Denmark the treatment of choice
as first-line systemic palliative treatment is paclitaxel in com-
bination with capecitabine [3], whereas the second-line treat-
ment is nivolumab for PD-L1 positive tumors and
chemotherapy after the physicians choice, or cetuximab in
PD-L1 negative tumors.

Treatment with PD-1 inhibitors is a new and promising
palliative treatment for rmHNSCC often with lower morbidity
than classical chemotherapy [4,5]. Common side effects
related to PD-1 inhibition include fatigue, nausea, rash,

decreased appetite, and pruritus [4]. However, the available
studies investigating the efficacy of PD-1 inhibitors have only
included a highly selected group of relatively young patients
in good general condition, and these do not necessarily
reflect the typical real-life patient. Such patients are often
older, present with substantial comorbidity, as well as
impaired WHO performance status [6]. Furthermore, the dif-
ference in treatment response appears to differ greatly
between patients [4]. For this reason, identification of clinical,
as well as biological, factors affecting the individual response
to the treatment would be valuable for patient selection.

Thus, this study was designed to evaluate the benefit of
the immune checkpoint inhibitor, nivolumab, as second-line
treatment, in a national multicenter, unselected and
unbiased population of Danish patients with recurrent or
metastatic head and neck squamous cell carcinoma. The aim
was to determine which clinical factors, if any, that affected
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the individual benefit of this treatment. The factors investi-
gated in this study included patient age, WHO performance
status, comorbidity, PD-L1 score, concomitant glucocorticoid
treatment, and neutrophilia.

Material and methods

Inclusion

Patients were initially identified using the DAHANCA data-
base. The cohort was then supplemented with additional
patients identified by each institution through cross-referenc-
ing ICD-10 codes (describing diagnosis) with SKS-codes
(describing treatment). Patients were eligible if they had his-
tologically confirmed rmHNSCC and had received nivolumab
as second-line treatment. The inclusion period was 2017,
where nivolumab was introduced as treatment for rmHNSCC,
through to 2020, where immunotherapy with pembrolizu-
mab became the first-line systemic standard for PD-L1 posi-
tive tumors.

Treatment

Nivolumab was used as second-line treatment in palliative
treatment of PD-L1 positive rmHNSCC. It was administered
intravenously every 14days with a dose of 3mg/
kg bodyweight.

Patients were expected to have received primary palliative
treatment for rmHNSCC that typically included combination
chemotherapy consisting of paclitaxel and capecitabine up
to 6 treatment cycles or disease progression. In other rarer
cases, patients received cisplatin, 5FU and cetuximab.

Radiological assessment

The best response achieved by the treatment (defined by
iRECIST criteria [7]), and the date when that occurred was
determined using the routine follow-up status report CT
scans (radiologist evaluated) performed roughly every
2months during treatment. Furthermore, whether patients’
disease was metastatic or locally advanced at baseline was
registered. Data relating to radiology was obtained through
the radiology system on site (ImpaxTM by Agfa
Healthcare Inc.).

PD-l1

The immunohistochemical PD-L1 expressions (predominantly
evaluated as tumor proportion score; TPS) were obtained
through the national online pathology system on site
(Patobank). Pathologist reevaluations were completed in
cases where a PD-L1 score was missing from the Patobank
system and if tumor tissue was available. TPS was evaluated
according to the instructions from the manufacturer (PD-L1
28-8 pharmDx kit from Agilent Technologies, Inc.).

Patient characteristics

Patient and treatment related data were retrospectively
obtained from patient files at the five head and neck cancer
centers in Denmark that utilized immune checkpoint inhibi-
tors as treatment for rmHNSCC. Treatment related data were
obtained on site through medical records and included date
of initiation and discontinuation of immunotherapeutic treat-
ment, number of cycles administered, reason for discontinu-
ation of treatment and WHO performance status (WHO PS).
Data regarding the initial treatment of the patients’ primary
disease, and comorbidity, were obtained from the DAHANCA
registries [8]. Information on comorbidity, in relation to the
Charlson comorbidity index [9], at the time of primary dis-
ease was then cross-referenced with the patients’ medical
journals to accurately describe comorbidity at time of start-
ing immunotherapy.

Previous work have shown that not all parameters in the
Charlson comorbidity index are of importance for the sur-
vival of head and neck cancer patients, since the index was
originally developed for breast cancer patients. Thus, a modi-
fied version of the system has been developed to better fit
the patients in question [6]. The DAHANCA modified comor-
bidity index include fewer diseases, but all of which are pro-
ven to negatively affect overall survival [10]. These six groups
of comorbidities are congestive heart failure, cerebrovascular
disease, chronic pulmonary disease, peptic ulcer disease, liver
disease, and diabetes. Both Charlson indexes were utilized.

Since glucocorticoids are renowned for their inhibitory
effects on the immune system, it can be hypothesized that
glucocorticoids might limit the effect of immunotherapy.

Therefore, the number of days each patient had received
glucocorticoids (independent of dosage) during the immuno-
therapeutic treatment was calculated from the medicine
charts. Blood neutrophil granulocyte count at baseline was
obtained from the electronic medical records systems on
site, because it previously has been speculated to exhibit
predictive properties in PD-1 treatment of other types of
advanced cancer [11].

Variables

When comparing patients in terms of age, the cohort was
divided into two groups depending on whether the age at
the start of immunotherapy was either< or � 70 years of
age. This specific age was chosen because patients can gen-
erally be considered elderly and frail after having reached
this age. For comparing patients with regard to WHO PS at
baseline, those that had WHO PS ¼ 0 were compared to
those with WHO PS ¼ 1 and WHO PS � 2.

To determine the influence of patient comorbidity at
baseline, the patient cohort was divided into two groups,
with one having little to no comorbidity at the start of
immunotherapy (Charlson < 2) and the other having signifi-
cant comorbidity (Charlson � 2). This division was used for
analyses with both versions of the Charlson comorbid-
ity index.
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The effects of a high versus a low PD-L1 score was investi-
gated by comparing patients with a pretreatment biopsy PD-
L1 score <20% with those �20%. The possible influence of
concomitant glucocorticoid treatment during immunotherapy
was determined by comparing patients who had received
systemic treatment with glucocorticoids either< or � 50% of
the time they had received immunotherapy.

The importance of neutrophilia was investigated by com-
paring patients that were neutrophilic at baseline with those
that were not. Neutrophilia was defined as a blood neutro-
phil count > 7.00�109/l, which is the generally accepted def-
inition in Denmark.

Statistics

Descriptive statistics were used to describe patient popula-
tion, tumor and treatment characteristics. The primary end-
point, overall survival (OS), was evaluated using the date
treatment started with date of death or end of study
(February 17. 2021). Progression-free survival (PFS) was eval-
uated using the same criteria, as well as time of disease pro-
gression - whichever came first. Survival curves were
estimated by the Kaplan–Meier method, and the impact of
potential prognostic variables on the primary endpoint was
evaluated using the univariate Cox-regression model. A
multivariate analysis was then carried out using the same
variables as in the univariate analyses (excluding only the
DAHANCA modified Charlson index). For all analyses, two-
sided tests were performed and p-values <0.05 were consid-
ered statistically significant.

Ethics

Permission to conduct the study was granted by The Danish
Health Data Board and the National Committee on Health
Research Ethics [reference-ID: 1-10-72-65-20]. All data was
treated confidentially and according to relevant regulations.

Results

Patients

From 2017 to 2020 a total of 146 Danish patients, who had
received nivolumab as second-line treatment (outside clinical
trials) of rmHNSCC, were identified. The patient cohort had a
median age of 62 years (range 36–86) (Table 1) and the
median number of treatment cycles received was 5 (range
1–54) (cf. Supplementary Table 1 describing immunothera-
peutic treatment and Supplementary Table 2 for data on pri-
mary treatment and site).

Overall efficacy

A median OS of 10.2months [95% CI: 8.2–12.2] (Figure 1(A))
and a median PFS of 3.1months [95% CI: 2.3–4.2] (Figure
1(B)) were observed. The iRECIST evaluated response rate
(RR) was 14%, while the treatment effect (complete remis-
sion, partial remission or stable disease) was 46%.

Side effects

In 12 (8%) patients, treatment was discontinued due to side
effects. The most frequent being colitis (n¼ 3), pneumonitis
(n¼ 2), gastritis (n¼ 2), and arthralgia/myalgia (n¼ 2).

Patient age

Patients < 70 years of age had a median OS of 10.8months
[95% CI: 9.0–13.8], while for patients � 70 years of age it was
5.9months [95% CI: 4.5–11.3] (p¼ .03) (Figure 2(A)). Patients
in the younger group had a median PFS of 3.8months [95%
CI: 2.5–4.6], while the older group had a median PFS of
2.5months [95% CI: 1.8–3.4] (p¼ .03) (Figure 2(B)). In the
multivariate analysis, patient age at start of immunotherapy
appeared to have only a small significant impact on risk of
death (p¼ .04) and risk of progression (p¼ .05) (Table 2).

Comorbidity

Comparing the two groups, no significant difference was
found both in terms of OS and PFS (OS: p¼ .4/PFS: p¼ .4)
(Supplementary Figure 1 A+ 1B).

Re-doing the analyses, using the DAHANCA modified ver-
sion of the index, did not change the results (OS: p¼ .4/PFS:
p¼ .2) (Supplementary Figure 1 C+ 1D).

In the multivariate analysis, the influence of patient
comorbidity (calculated using the traditional Charlson comor-
bidity index and the modified DAHANCA index) remained
insignificant in both cases (p¼ .8/ p¼ .9) (Table 2).

WHO performance status

Patients having a WHO PS of 0 showed a 3-year OS of 8.8%.
Median OS was not reached (Figure 2(C)), but we estimated it

Table 1. Patient characteristics at baseline.

Nivolumab
N¼ 146

Sex
Female 43 (29%)
Male 103 (71%)

Age Median: 62 (range 36–86)
Smoking status

No 80 (55%)
Yes 63 (43%)
Unknown 3 (2%)

WHO performance status
0 34 (23%)
1 95 (65%)
�2 17 (12%)

Charlson comorbidity score
<2 114 (78%)
�2 32 (22%)

Type of recurrence
Locoregional 42 (29%)
Distant metastases 104 (71%)

Neutrophilia
Yes 47 (32%)
No 99 (68%)

PD-L1 score
�20 % 59 (40%)
<20 % 72 (49%)
Unknown 15 (10%)
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to be around 21months. Patients with a WHO PS of 1 had a
median OS of 9.3months [95% CI: 7.6–11.4] and for patients
with WHO PS of 2 or more the median OS was 4.2months
[95% CI: 1.3–5.6] (p< .001). In terms of progression, patients
with WHO PS ¼ 0 had a median PFS of 7.4months [95% CI:
2.7–20.3], while for patients with WHO PS ¼ 1 the median
was 2.9months [95% CI: 2.2–4.2] and 2.0months [95% CI:
1.1–3.3] (p< .001) for patients with WHO PS � 2 (Figure 2(D)).

In the multivariate analysis, patients with WHO PS ¼ 1
presented an increased risk of both death (HR: 2.1 [95% CI:
1.2–4.0], p¼ .02) and progression (HR: 1.9 [95% CI: 1.2–3.2],

Median: 10.2 [95% CI 8.2-12.2] Median: 3.1 [95% CI 2.3-4.2]
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Figure 1. Overall survival (A) and progression-free survival (B).
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Figure 2. Patient age at baseline: overall survival (A) and progression-free survival (B) and WHO PS at baseline: overall survival (C) and progression-free sur-
vival (D).

Table 2. Multivariate analysis.

Risk of death Risk of progression

HR [95% CI] p Value HR [95% CI] p Value

Age� 70 years 1.7 1.0–2.8 .04 1.6 1.0–2.5 .05
WHO PS

1 2.1 1.2–4.0 .02 1.9 1.2–3.2 .01
�2 6.5 2.9–14.6 <.001 3.3 1.6–6.9 .001

Charlson score >1 1.1 0.6–1.9 .8 1.0 0.6–1.7 .9
Steroids� 50% 6.4 2.3–17.8 <.001 4.8 1.8–12.5 .001
Neutrophilia 2.0 1.3–3.3 .003 1.8 1.2–2.7 .007
PD-L1� 20% 0.8 0.5–1.2 .2 0.5 0.3–0.7 .001

‘Multivariate analysis (Cox regression) with HR for baseline characteristics
using the endpoints risk of death (left) and risk of progression (right).’
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p¼ .01), with risks being even higher for patients of WHO PS
� 2 (risk of death: HR: 6.5 [95% CI: 2.9–14.6], p< .001; risk of
progression: HR: 3.3 [95% CI: 1.6–6.9], p¼ .001) (Table 2). The
negative impact of WHO PS� remained significant on both
endpoints after correcting for multiple testing.

PD-l1

In terms of OS no difference was found (p¼ .4) (Figure 3(A)).
In terms of PFS, patients with a PD-L1 score < 20% had a
median PFS of 2.8months [95% CI: 2.1–3.8], while those with
a PD-L1 score �20% the median PFS was 4.2months [95%
CI: 2.3–7.4] (p¼ .003) (Figure 3(B)).

In the multivariate analysis, a PD-L1 expression � 20%
was associated with a lower risk of progression (HR: 0.5 [95%
CI: 0.3–0.7], p¼ .001), but this did not influence the risk of
death (p¼ .2). Correcting for multiple testing did not change
the significance.

Concomitant steroid treatment and blood neutrophils

The group receiving concomitant corticosteroids for less than
50% of their immunotherapeutic treatment time had a
median OS of 10.6months [95% CI: 8.7–12.7] while the group
that received it for 50% or more had a median OS of
2.5months [95% CI: 1.0–6.2] (p< .001) (Figure 3(C)).

Comparing these in terms of PFS, the < 50% group had a
median PFS of 3.4months [95% CI: 2.7–4.3], while the � 50%
group had a median PFS of 1.8months [95% CI: 0.8–2.3]
(p< .001) (Figure 3(D)).

In the multivariate analysis, concomitant steroid-treatment
during immunotherapy (� 50% of the treatment time) still
appeared to be of importance to both risk of death (HR: 6.4
[95% CI: 2.3–17.8], p< .001) and risk of progression (HR: 4.8
[95% CI: 1.8–12.5], p¼ .001) (Table 2). The effect of cortico-
steroid use remained significant on both endpoints after cor-
recting for multiple testing.

A clear association between steroid treatment and
increased blood neutrophil count (>7.00�109/l) was found
(p¼ .009). Patients with a blood neutrophil count �
7.00�109/l at baseline showed a median OS of 12.3months
[95% CI: 9.0–17.6], while those with an increased value at
baseline presented with a median OS of 4.8months [95% CI:
2.9–9.3] (p< .001) (Supplementary Figure 2A). The same pat-
tern emerged for PFS (Supplementary Figure 2B), where
those without an increased cell count at baseline had a
median PFS of 4.0months [95% CI: 2.8–5.6], while for those
with a cell count > 7.00�109/l it was 2.1months [95% CI:
1.6–2.9] (p< .001).

In the multivariate analysis, blood neutrophil count at
baseline remained significant (risk of death: HR: 2.0 [95% CI:
1.3–3.3], p¼ .003/risk of progression: HR: 1.8 [95% CI:
1.2–2.7], p¼ .007) (Table 2).
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Figure 3. PD-L1 expression in the pretreatment biopsy: overall survival (A) and progression-free survival (B) and concomitant steroid treatment during immuno-
therapy: overall survival (C) and progression-free survival (D).
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Discussion

Overall efficacy

In this study, a median OS of 10.2months [95% CI: 8.2–12.2]
and median PFS of 3.1months [95% CI: 2.3–4.2] were
observed. This is in line with the results from the phase III
study that lead to FDA and EMA approval of nivolumab as
second-line palliative treatment for rmHNSCC [4] (median OS:
7.5months [95% CI: 5.5–9.1]; median PFS: 2.0months [95%
CI: 1.9–2.1]). When comparing the efficacy of nivolumab to
other second-line single-agent therapies (methotrexate, doce-
taxel or cetuximab), the median OS achieved using these
drugs has been estimated to be 5.1months [95% CI: 4.0–6.0]
with a median PFS of 2.3months [95% CI: 1.9–3.1] [4].
Considering the confidence intervals, only the OS appears to
be significantly higher. However, when comparing the PFS
curves for nivolumab and standard therapy, the main differ-
ence appears to be the lack of long-term survivors in the
standard therapy group, highlighting the importance of iden-
tifying predictive factors associated with PD-1 therapy to be
better able to predict whether a patient will benefit from
PD-1 inhibition.

The incidence of common mild side effects is not
reported in the present study due to the retrospective nature
of the study, which makes under-reporting of side effects
very likely. However, side effects that lead to cessation of
treatment is very likely to always be reported. Eight percent
had their treatment terminated due to serious side effects
which is less than reported with traditional chemother-
apy [3].

PD-L1 score

When comparing median PFS, split by the PD-L1 score of
20%, the data suggests a difference between the two groups
(Figure 3(B)), although the overlapping confidence intervals
of the medians, suggest they are likely to be equal (PD-
L1< 20% PFS: 2.8months [95% CI: 2.1–3.8]; PD-L1� 20% PFS:
4.2months [95% CI: 2.3–7.4], p¼ .003).

Variability in PD-L1 scoring procedure introduces some
degree of imprecision. The data contain expressions reported
predominantly by tumor proportion score, but also as com-
bined positivity score. Since the combined positive score
included the expression on both tumor cells as well as on
immune cells, it will always be equal to, or higher than, the
tumor positivity score. Generally, PD-L1 measurements are
also associated with a certain degree of imprecision related
to issues regarding the analytical validity of the PD-L1 stain-
ing, the spatial and temporal intra-tumoral heterogeneity
(tendency for variation within the tumor and over time,
respectively), as well as due to inter-observer variabil-
ity [12–14].

Due to the nature of this study, with a substantial part of
data being gathered retrospectively from medical records,
some imprecision is also to be expected with many of the
other parameters, sometimes due to a certain degree of
interpretation by the data collector.

General condition

A high WHO performance status was shown to have a high
impact on OS and PFS in the multivariate analysis. Even
though it might seem obvious that patients with a worse
general condition generally have a higher mortality, this
information is still of value. It indicates that a clinician should
be selective when deciding whether a patient is eligible for
immunotherapy despite the potential relative few
side effects.

The same point can be made for both concomitant ster-
oid usage and elevated blood neutrophil levels, which, in
most cases, will arguably also be related to a worse general
condition, and therefore, is associated with a poor treatment
outcome. However, the fact that these remain significant in
terms of both OS and PFS in the multivariate analysis, sug-
gests that these factors might be involved in the immune
response occurring with PD-1 therapy.

Perspectives

The low RR of 14%, alongside the median OS of 10months,
suggests a large variation in patients’ response to the treat-
ment. While a small group of patients show a significant
benefit from the treatment, a large number appears to
experience no benefit at all (Figure 1(B)). Thus, more research
is needed, due to the lack of well-proven prognostic and
predictive factors. Furthermore, immunotherapy through PD-
1 inhibition should not currently be considered a replace-
ment for traditional chemotherapy, but instead a valuable
alternative that can be offered to selected patients.

Conclusion

The present national cohort of patients treated with second-
line nivolumab outside clinical trials showed a median OS of
10.2months [95% CI: 8.2–12.2], a median PFS of 3.1months
[95% CI: 2.3–4.2], and a RR of 14%. These results are in line
with what has been observed in phase III studies [4]. Patient
WHO PS at baseline was associated with treatment outcome
and the results strongly suggest that immunotherapy should
be used with great care in treatment of rmHNSCC in patients
with a WHO PS of 2 or higher.
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