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Durable complete response rates following radiotherapy and
immunotherapy combination in recurrent and metastatic head
and neck squamous cell carcinoma: A retrospective single-
centre cohort study

1 | INTRODUCTION

The advent of immune checkpoint inhibition has improved survival for

patients with recurrent or metastatic platinum-resistant head and

neck squamous cell carcinoma (HNSCC). In this setting, nivolumab has

shown significantly improved outcomes in comparison to chemother-

apy.1 Evidence from pre-clinical studies suggests the addition of radio-

therapy to immunotherapy may improve disease control.2 However,

uncertainty remains as to whether combination treatment translates

to improved outcomes in this clinical setting of recurrent or metastatic

HNSCC. Currently, the decision to administer radiotherapy alongside

systemic therapy in the palliative setting is made for selected patients

on a case-by-case basis. However, there remains a need to define the

additional clinical benefit of administration of radiotherapy alongside

immunotherapy in this patient group.

2 | OBJECTIVES

This study sought to determine the frequency with which radiotherapy

was administered alongside nivolumab in patients with platinum-

resistant recurrent or metastatic HNSCC and define the frequency of

durable complete responses following radio-immunotherapy treatment.

3 | METHOD

3.1 | Design and setting

This was a retrospective single-centre cohort study, conducted at a

single tertiary cancer centre.

3.2 | Participants and outcome measures

Clinical records of 76 patients with histologically confirmed HNSCC

and confirmed disease progression within 6 months of prior platinum

therapy were reviewed to identify patients who had received one or

more doses of nivolumab in the recurrent or metastatic setting

between February 2018 and August 2020. Receipt of multi-modality

radio-immunotherapy was a retrospective classification of patients

being treated with standard-of-care systemic therapy with nivolu-

mab, in the setting of recurrent or metastatic disease, who also

received treatment with radiation at any point during their nivolu-

mab therapy. To identify patients in receipt of multi-modality radio-

immunotherapy, the dates of administration of nivolumab were ana-

lysed alongside the dates of radiotherapy administration from the

electronic patient records. As nivolumab can be given on either a

2-weekly or 4-weekly schedule, any patient who received radiother-

apy within 8 weeks of prior nivolumab was first identified to account

Key Points

1. This study reports clinical outcome data on 76 patients

with platinum-resistant recurrent or metastatic head and

neck squamous carcinoma treated with nivolumab, mak-

ing it the largest published single-centre case series of

its kind.

2. Radiotherapy was administered alongside systemic therapy

with nivolumab, defined as radiotherapy within 8 weeks of

prior systemic therapy, in 16 of 76 patients (21%).

3. Nivolumab was continued following radiotherapy com-

pletion due to ongoing clinical benefit from the drug in

nine of 16 patients (56%).

4. Durable complete response following radio-

immunotherapy was seen in two of the nine patients (22%)

who continued nivolumab subsequent to radiotherapy.

5. Indications for radiotherapy included symptom control

(three of nine), oligoprogression (five of nine) and incom-

plete response (one of nine).
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for any patient that missed a dose of systemic treatment. These

patients then underwent a full case note review to ensure that sys-

temic therapy with nivolumab was continued subsequent to radio-

therapy. The decision to treat with radiotherapy was part of the

routine clinical decision making by the treating team. Only patients

who commenced nivolumab prior to radiotherapy and subsequently

continued with nivolumab therapy following radiotherapy were

included in the analysis, and patients who had radiation after nivolu-

mab discontinuation were not classified as having multi-modality

radio-immunotherapy for the purposes of this study. To determine

the outcomes of patients following radio-immunotherapy, clinical

data was reviewed in this subset of patients.

4 | RESULTS

As the primary aim of this study was to determine the outcomes for

patients with HNSCC who received both nivolumab immunotherapy

and radiotherapy, we first identified 76 patients at our institution who

had received nivolumab immunotherapy with a diagnosis of platinum-

resistant recurrent or metastatic HNSCC between February 2018 and

August 2020.

On review of their radiotherapy planning records, we identified

that among these 76 patients, 16 (21%) had received radiotherapy

within 2 months of a prior dose of nivolumab. The clinical characteris-

tics of the patients who were treated with radiotherapy whilst in

receipt of nivolumab are summarised in Table 1. These patients were

predominantly male (13/16, 81%), and the median age at diagnosis was

61 (range 48–76 years). Metastatic disease at first presentation was

recorded in 19% (3/16), the remainder recurred following previous

definitive treatment to localised disease. As primary treatment, five

(31%) patients had surgery, five (31%) had chemoradiotherapy alone

and two (13%) had radiotherapy alone. Recurrent or metastatic disease

developed within less than a year in 5 of 16 (31%) patients (range 2–

41 months). Five patients (31%) were given nivolumab as second-line

systemic therapy following progression within 6 months of prior plati-

num as part of multi-modality treatment for localised disease. The

remainder received nivolumab following progression on platinum-based

chemotherapy administered in the recurrent or metastatic setting.

The mean duration of nivolumab therapy prior to the initiation of

radiotherapy was 16 weeks (range 0–43 weeks). On review of the sys-

temic therapy records, of the 16 patients who received radiotherapy

within 2 months of a prior dose of nivolumab, nine (63%) received fur-

ther nivolumab subsequent to the radiotherapy and the remainder dis-

continued nivolumab at that point. The study schematic is shown in

Figure 1.

External beam radiotherapy treatments were delivered using Elekta

Synergy linear accelerator using 6- or 10-MV photons. One patient

received treatment with 15 MeV electrons. The sites of disease which

were irradiated included neck (7/16), abdomen (2/16), spine (3/16), and

chest (1/16), skull base (1/16), oral cavity (1/16) left maxilla (1/16).

Immobilisation techniques followed departmental guidelines and were

dependent on treated site. Images were acquired on a Philips Big Bore

CT scanner following an imaging protocol with 3-mm slice thickness.

Radiation treatment fields were produced in virtual simulation using

Pinnacle AcQSim software by the treating oncologist.

Different palliative-intent radiation dose regimens were employed

based on treated site and patient fitness. Dose regimens received

were; 8 Gy in 1# for 7 of 16 patients, 20 Gy in 4/5# in 5 of 16 patients

and 30 Gy in 6/10# for 3 of 16 patients. One (1/16) patient treated

with electrons received 27.5 Gy in 10#. All patients received daily

treatments with radiotherapy except one patient who received alter-

nate day treatments (30 Gy in 6 fractions over 2 weeks).

In those that continued with nivolumab subsequent to radiother-

apy, two independent clinicians (A.S. and R.M.) reviewed the case

records of each patient to determine the clinical rationale for radiother-

apy alongside nivolumab. For three of nine patients (33%) radiotherapy

was pre-planned alongside the start of nivolumab for symptom control.

TABLE 1 Clinical characteristics of patients receiving radio-
immunotherapy

Categories Percentage n

Male 81 (13/16)

Female 19 (3/16)

Age (years) 61 (48-76)

Primary location

Oral cavity 12 (2/16)

Nasopharynx 6 (1/16)

Oropharynx 36 (6/16)

Hypopharynx 12 (2/16)

Larynx 6 (1/16)

Other 24 (4/16)

Metastatic at diagnosis

Yes 19 (3/16)

No 81 (13/16)

Surgery

Yes 31 (5/16)

No 69 (11/16)

F IGURE 1 Study schematic. Process to identify patients who
received radio-immunotherapy including the clinical rationale for
radiotherapy
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The indications for symptom control were haemostasis, metastatic cord

compression management and pain control. For five of nine patients

(55%), radiotherapy was administered for oligoprogression. For one of

nine patients, radiotherapy was administered to a patient with a very

good partial response to the only site of persistent disease.

Durable complete response following radio-immunotherapy was

seen in two of the nine patients who continued nivolumab subsequent

to radiotherapy. For the first of these patients, previous treatment

included concurrent chemoradiotherapy with Carboplatin for T4N0M0

SCC of the maxilla. Nivolumab was being given for metastatic

F IGURE 2 Patient A—demonstrating durable complete response following radiotherapy and immunotherapy combination. Pre-radiotherapy
diagnostic CT scan (A) showing an enlarging inferior right hilar lymph node—2.7 � 2.2 cm in size. Received 20 Gy in 5 fractions over 1 week as a
parallel-opposed pair prescribed to mid-plane (B). After initial size reduction, node remains stable in size on scan 2 years after radiotherapy (C).
Orange circle around area of tumour. Purple lines show edges of radiotherapy beams.

F IGURE 3 Patient B—demonstrating durable complete response following radiotherapy and immunotherapy combination. Clinical
photographs of fungating right oro-mandibular lesion (A, B) and T1-weighted MRI with contrast prior (G) to radiotherapy. Repeat photographs
4 weeks after completion of 30 Gy in 10# of radiotherapy delivered by Volumetric Arc Therapy (VMAT) (C, D). Repeat photographs (E, F) and
T1-weighted MRI (Figure 2H) after 18 months from completion of radiotherapy (H)
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recurrence and although there was an initial response, this patient

received radiotherapy to a hilar lymph node which was the only site of

progression, after 9 months of nivolumab, when there was radiological

response elsewhere. There was a confirmed radiological response to

radiotherapy (20 Gy in 5 fractions, Figure 2) and his patient subse-

quently continued with nivolumab achieving a complete response. At

the time of analysis, this patient was alive at 29 months following initia-

tion of nivolumab. The second patient who achieved a durable complete

response was initially diagnosed with T3N2M0 SCC of the posterior

oropharynx treated with chemoradiotherapy, with recurrence within

6 months of platinum chemoradiotherapy (Figure 3A,B). There was a

good partial response to nivolumab however, due to persistent clinically

evident disease, radiotherapy (30 Gy in 10 fractions) was administered

to the oro-mandibular residual disease after 22 weeks of nivolumab

(Figure 3C,D). There was subsequent complete response clinically

(Figure 3E,F) and radiologically (Figure 3G,H) and the patient is alive at

26 months following start of nivolumab with no evidence of disease.

5 | DISCUSSION

Growing body of preclinical studies has demonstrated additional immu-

nomodulatory effects with ionising radiation which has promoted inter-

est in potential synergy between radiotherapy and immunotherapy in

the clinical setting.3 However, there remains an unmet clinical need to

identify which patients with recurrent or metastatic HNSCC derive

benefit from the combination of radiotherapy and immunotherapy.

In this study, we have demonstrated that in a population of patients

with platinum-resistant recurrent and metastatic HNSCC treated with

nivolumab, radiotherapy was administered in addition in 21% of patients,

although radiotherapy and continued nivolumab were only administered

in 12%. We describe two of nine (22%) patients who received radio-

immunotherapy, then continued with nivolumab subsequently in whom

durable complete response was seen. One of these patients had oligo-

progression and the second had an incomplete response so this observa-

tion would suggest that there is a signal of meaningful benefit for a sub-

set of patients and provides the rationale for prospective studies to

define the management of this patient group more clearly.

There are emerging data from prospective studies showing proof

of concept that radiation may enhance immunotherapy response in

other tumour types normally considered refractory to immune check-

point blockade such as microsatellite stable colorectal and pancreatic

adenocarcinoma.4 However, there are very limited prospective data

evaluating radiotherapy alongside nivolumab in recurrent or metastatic

HNSCC,5 In a randomised phase 2 trial,6 62 patients with recurrent or

metastatic HNSCC were treated with nivolumab with or without radio-

therapy (SBRT) to a single metastatic site. They received 9 Gy � 3 frac-

tions between the first and second doses of nivolumab. This study did

not demonstrate any difference in response rates with the addition of

SBRT (34.5% for nivolumab vs 29.0% for nivolumab with radiotherapy,

p = ns); however, other studies are ongoing in recurrent or metastatic

HNSCC as well as the locally advanced setting.7

The term abscopal has been used to describe the ‘off target’ effect
whereby tumour regression is seen at metastatic sites within the same

patient outside the irradiated field.3 On review of the radiology results

of all patients treated with radiotherapy and immunotherapy combina-

tion, no evidence of an abscopal effect was seen. However, given the

relatively small number of patients included and the retrospective

nature of the current study, we are not able to draw any definitive con-

clusion on whether an abscopal effect may be observed in this context.

There are limitations in this study. As all patients were treated at a

single cancer centre, there is a high degree of confidence in data pre-

sented evaluating the frequency with which concomitant radiotherapy is

administered and the clinical outcomes with this treatment. However,

single-centre cohort studies will be biased by any variation in practice

which would impact patient selection for the combination of radio-immu-

notherapy. To further confirm these findings, other multi-centre studies

would be valuable. Also, in the current study, the dose of radiotherapy var-

ied between patients and was determined as per standard of care. How-

ever, defining the optimal dose of radiotherapy and the context of

previous irradiation may be critical in determining the immune response.8

There is a clear need for improved predictors of response to

immunotherapy. It may be hypothesised that response to radiother-

apy and immunotherapy combination may be associated with expres-

sion of the Programmed Death-1 Receptor Ligand (PD-L1). However,

the patients that we report were treated with nivolumab. In contrast

to pembrolizumab treatment, where the PD-L1 combined positive

score (CPS) is routinely performed for all patients, as the drug is not

licensed in the setting of CPS negative patients, this is not the case

for nivolumab treatment where the licensing indication is in the

platinum-resistant setting irrespective of the PD-L1 score. As such,

PD-L1 expression was not available for analysis in this study.

6 | CONCLUSION

A sub-set of patients receiving radiotherapy–immunotherapy combi-

nation in platinum-resistant HNSCC-derived durable complete

response associated with significant clinical benefit. This study high-

lights the need for a personalised approach in treatment decision mak-

ing for patients who develop oligoprogression on nivolumab and

provides a rationale for prospective clinical studies or registry studies

to further address the role for multi-modality therapy in the recurrent

or metastatic setting.
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