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IMPORTANCE Head and neck squamous cell carcinoma (HNSCC) is a challenging malignant
condition associated with significant morbidity and mortality. Salvage surgery, in addition
to other available treatment modalities, constitutes an important therapeutic intervention
for locoregionally recurrent HNSCC, offering the potential for improved locoregional control
and survival outcomes. However, the indications for salvage surgery remain diverse and
poorly standardized, with reported 5-year survival outcome rates ranging from 10% to 61%.

In recent years, the incorporation of immunotherapy into the management of recurrent
and locally advanced HNSCC has shown promising potential. Although preoperative
immunotherapy has resulted in improved outcomes in other malignant neoplasms, such
as non-small cell lung cancer, its integration into HNSCC surgical protocols whether in the
primary or salvage setting is still in its early stages. Early single-institution trials suggest
combining immunotherapy with salvage surgery may enhance survival, reduce recurrence
rates, and improve other outcomes for patients with recurrent or persistent HNSCC.

OBSERVATIONS This review explores the evolving landscape of HNSCC salvage surgery in
the era of immunotherapy by assessing current evidence, clinical implications, and future

directions for this integrated approach.

CONCLUSIONS AND RELEVANCE Advances in immunotherapy and the development of future
clinical trials incorporating immunotherapy in the HNSCC salvage setting have the potential

to enhance patient selection and optimize surgical outcomes.
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ead and neck cancer (HNC) is a collective term for can-
cers affecting the oral cavity, pharynx, larynx, salivary
glands, and other sites in the head and neck region." Ap-
proximately 90% of HNCs are squamous cell carcinomas (ie,
HNSCCs), which arise from the epithelial lining of the upper aerodi-
gestive tract.! HNC is the seventh most prevalent cancer type, ac-
counting for more than 926 000 cases and 507 600 deaths
annually.23 Risk factors for HNC include smoking, alcohol use, and
human papillomavirus (HPV) infection.! Public health efforts to re-
duce tobacco and alcohol use and implement HPV vaccination are
key to curbing HNC incidence. Early detection is associated with de-
creased mortality and morbidity.*> Despite improvements in avail-
able treatment modalities, 5-year survival rates average 50% across
all cases.®
Most patients with HNSCC present with locoregionally ad-
vanced disease (stage llI-1V), which often requires a multimodal treat-
ment approach that may include surgery, radiotherapy (RT), and/or
chemotherapy.”'© Despite aggressive therapy, many patients with
locally advanced HNSCC experience locoregional or distant
recurrence.? Management of recurrent disease remains challeng-
ing, with few curative options for patients with distant metastases.
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Patterns of failure vary, and studies suggest that most recurrences
are locoregional, highlighting the importance of local therapies such
as salvage surgery and reirradiation. Five-year locoregional control
(LRC) is approximately 50%, whereas freedom from distant metas-
tasis is approximately 85%." However, distant metastasis remains
amajor cause of mortality, highlighting the importance of systemic
therapy to address disease beyond the primary site. Understand-
ing these failure patterns can help guide treatment strategies and
emphasize the potential role of combining different avenues of
therapy for improving outcomes in recurrent disease.

RTinthe salvage setting after primary RT (reirradiation) is a chal-
lenging option given the added toxic effects, including osteoradio-
necrosis, severe dysphagia, laryngeal edema, soft tissue necrosis
or ulceration, and significant morbidity.™ Salvage surgery has re-
mained a cornerstone for patients with resectable disease. How-
ever, outcomes of salvage surgery, particularly in recurrent pharyn-
geal carcinoma, are frequently disappointing, with 5-year overall
survival (OS) rates in some studies as low as 27%, and substantial
deterioration in the patient’s quality of life.”

Given the demonstrated efficacy of immune checkpoint inhibi-
tors (ICI) in the treatment of recurrent or metastatic HNSCC, 6" their
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integration into salvage therapeutic strategies for recurrent dis-
ease presents a promising avenue. Data from the KEYNOTE-048
trial’® indicate that immunotherapy outcomes are less favorable in
recurrent disease compared to metastatic HNSCC, highlighting the
need for focused exploration of immunotherapy within salvage ap-
proaches for recurrent HNSCC. This narrative review explores the
application of immunotherapy within the salvage setting for locally
advanced, recurrent disease.

Immunotherapy in Locally Advanced HNSCC

Locally advanced HNSCC is treated primarily with surgical resec-
tion of the tumor and draining lymph nodes, potentially followed by
RT/chemoradiotherapy (CRT) or primary CRT depending on pri-
mary disease site and tumor stage.'®'® Recent interest has focused
on incorporating immunotherapy within the definitive therapeutic
setting; the different rationales are worth highlighting. The ratio-
nale for preoperative (neoadjuvant) immunotherapy-chemoimmu-
notherapy centers on the potential to leverage an intact tumor mi-
croenvironment and native antigenic burden to enhance immune
priming and systemic antitumor responses before resection. Pre-
operative immunotherapy may stimulate robust T-cell activation, in-
duce tumor-specific memory responses, and potentially eliminate
micrometastatic disease, thereby reducing recurrence risk. Com-
bining ICls with chemotherapy may increase tumor immunogenic-
ity through immunogenic cell death and modulation of suppres-
sive myeloid populations. Optimally, this approach should be
integrated without delaying definitive resection, with immuno-
therapy typically administered 2 to 4 weeks before surgery. In the
perioperative setting, continuation of adjuvantimmunotherapy may
help sustain antitumor immunity, especially in patients at high risk
for recurrence based on pathologic features. This strategy is best in-
corporated within prospective clinical trials to assess efficacy, safety,
and biomarkers predictive of response, while coordinating closely
across multidisciplinary teams to ensure oncologic safety and sur-
gical feasibility.

Neoadjuvant Immunotherapy With or Without RT

Inthe IMCISION nonrandomized phase 1b/2a trial,2° 32 patients with
HNSCC were treated with 2 doses of nivolumab or nivolumab plus
a single dose of ipilimumab before surgery. Major pathologic re-
sponse (90%-100% response) was observed in 17% of patients af-
ter nivolumab alone and 35% after the combination. In a phase Ib
trial conducted by Leidner et al,?' 21 patients with previously un-
treated HPV-positive and -negative locally advanced HNSCC re-
ceived neoadjuvant nivolumab with RT (stereotactic body RT to gross
tumor volume). Immune-RT resulted in 86% major pathologic re-
sponse (<10% viable tumor cells) and 67% complete pathologic
response, with no significant delay in surgery.?' A meta-analysis of
similar studies reported acceptable tolerability and lack of surgical
delays.??

Neoadjuvant and Adjuvant Use

A multi-institutional phase 2 trial by Uppaluri et al*> administered
1 cycle of neoadjuvant pembrolizumab to 36 patients with HPV-
negative locally advanced HNSCC. Pathologic tumor response
(pTR)-2 (=50% of the resection bed with tumor necrosis, kerati-
nous debris, and giant cells) was seen in 22% and pTR greater than
10% in 44% of patients, although none achieved complete patho-
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logic response, with clinical-to-pathologic downstaging in 19%. No
serious (grade 3-4) adverse events, unexpected surgical delays, or
complications were observed. The 1-year relapse rate among 18
patients with high-risk pathologic findings was 16.7% (95% Cl, 3.6-
41.4), lower than the historical 35%,2" although the study was
underpowered for comparison. Doubling the number of pembroli-
zumab cycles doubled the rate of pTR-2.23

Wise-Draper et al** treated 92 patients with neoadjuvant pem-
brolizumab and adjuvant radiotherapy-pembrolizumab, plus cispl-
atin for patients with high-risk surgical pathologic findings (posi-
tive margins and/or extranodal extension). With median follow-up
of 28 months, this phase 2 trial showed 1-year disease-free survival
(DFS) of 96% (95% Cl, 90%-100%) in the intermediate-risk group
(lack of high-risk pathology) and 66% (95% Cl, 55%-84%) in the
high-risk group.2* The relatively poor 1-year DFS in this high-risk
cohort highlights ongoing challenges in managing residual high-
risk disease despite neoadjuvant therapy, which may reflect aggres-
sive tumor biology, necessitating further treatment intensification
or novel strategies. High-risk features are only identified after sur-
gery, making direct comparisons to noninduction cohorts difficult.
Furthermore, this trial** raised the question of whether adding ICI
to a high-risk group has benefit given that ICI may delay definitive
treatment, worsening outcomes.

Emphasizing predictive biomarkers canimprove patient selec-
tion and help identify populations more suited for the use of neo-
adjuvant ICI. A study by Ma et al?® investigated HPV-positive dis-
ease treated with neoadjuvant stereotactic body RT, combined with
durvalumab, with or without tremelimumab, and excluded re-
gional lymph nodes. The local recurrence rate of 26% raised con-
cerns that omitting elective nodal RT may be a step too far.

The recently reported phase 3 KEYNOTE-689 trial®® random-
ized patients with newly diagnosed, resectable stage Ill/IVA locally
advanced HNSCC to neoadjuvant pembrolizumab or placebo, fol-
lowed by surgery and adjuvant pembrolizumab or placebo com-
bined with standard postoperative therapy based on pathologic risk
stratification. Surgery was completed in 88% of participants in each
group. The primary end point, event-free survival (EFS), was 57.6%
in the pembrolizumab group and 46.4% in the control group (haz-
ard ratio [HR], 0.73; 95% Cl, 0.58-92) at 36 months.?® Pembroli-
zumab may reduce distant recurrences and overall events, contrib-
uting to improved EFS. While KEYNOTE-689%¢ demonstrated
improved EFS with perioperative pembrolizumab in resectable lo-
cally advanced HNSCC, further research is needed to define how
these benefits translate to the salvage surgery setting for recurrent
disease.

The NIVOPOSTOP trial®” evaluated nivolumab following stan-
dard-of-care cisplatin-radiotherapy vs cisplatin-radiotherapy alone
in 680 patients with resected locally advanced HNSCC. The addi-
tion of nivolumab provided statistically and clinically meaningful DFS
improvement (3-year DFS, 63.1% [95% Cl, 57.0%-68.7%] vs 52.5%
[95% Cl, 46.2%-58.4%]). Most events were locoregional recur-
rences, with a substantial number of patients experiencing distant
metastases across both treatment groups and a similar distribution
of failure sites. Severe adverse events were more frequent with
nivolumab (13.1% vs 5.6%), but treatment-related deaths were simi-
lar in the groups. Although the study focused on the adjuvant set-
ting after primary surgery, the improved disease control with
nivolumab may translate into better outcomes for patients under-
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going salvage surgery for recurrent disease by potentially reducing
recurrence rates and improving efficacy of multimodal treatment
strategies. However, direct data on the impact of nivolumab in the
salvage surgery context remain limited, highlighting the need for fur-
ther prospective studies. The ongoing IMSTAR-HN trial?® random-
ized treatment-naive patients with resectable stage 3/4a locally ad-
vanced HNSCC to neoadjuvant nivolumab (with or without
ipilimumab) followed by surgery and adjuvant therapy, compared
to surgery followed by standard adjuvant therapy.

Salvage Surgery

Indications for salvage surgery in HNSCC remain poorly defined, with
a notable absence of robust prospective trial data to guide clinical
decision-making. Current evidence is largely derived from retro-
spective studies, limiting the strength and generalizability of con-
clusions and underscoring the need for well-designed prospective
trials.

In retrospective studies, salvage surgery has been corre-
lated withimproved LRC, DFS, and OS compared to patients not eli-
gible for this modality. The 5-year OS of patients undergoing sal-
vage surgery has ranged from 10% to 61%. Post hoc analysis of a
phase 3 randomized trial by Patil et al*® examined 113 patients with
residual or recurrent localized HNSCC, 78 of whom underwent sal-
vage surgery and 22 who declined. With median follow-up of 28.7
months, median survival was 22.0 (95% Cl, 10.1-33.9) monthsin the
surgery group vs 9.7 (95% Cl, 6.6-12.8) months in the nonsurgery
group.

LRC rates after salvage surgery vary depending on specific dis-
ease staging and anatomic location of the tumor. Postoperative re-
irradiation may improve LRC but may also increase toxic effects 38
Several factors have been shown to affect DFS and OS after sal-
vage surgery, including patient age, initial tumor stage, recurrent
tumor stage, HPV status, resection margins, and tumor location.”
Patients with HPV-positive disease have higher rates of DFS and
lower rates of recurrence after salvage surgery.3%4°

Salvage surgery, particularly in previously irradiated fields, car-
ries a high risk of postoperative complications, with up to 67% of
patients experiencing toxic effects*>>*#'including pharyngocuta-
neous fistula, wound dehiscence, and infection due to impaired vas-
cularity, fibrosis, and poor tissue healing. In oropharyngeal and hy-
popharyngeal regions, transoral robotic surgery may offer aminimally
invasive route for tumor resection with reduced external morbid-
ity. However, in the salvage setting, transoral robotic surgery is as-
sociated with increased rates of postoperative bleeding and oro-
cervicalfistula, especially when wide resections are required. Closure
of pharyngeal defects after salvage pharyngectomy often necessi-
tates free tissue transfer—commonly using radial forearm or antero-
lateral thigh flaps—to restore continuity, bolster healing, reduce fis-
tula risk, and facilitate functional outcomes such as swallowing.
Vascularized tissue is also critical for carotid coverage, as exposed
or poorly protected carotid arteries are at risk for catastrophic
blowout, particularly in the setting of infection or wound break-
down. Functional restoration remains a key goal, and thoughtful
reconstructive planning is essential to balance oncologic control
with speech and swallowing rehabilitation in this high-risk patient
population.

Although salvage surgery can benefit patients, the absence of
clear, evidence-based guidelines for patient selection highlights the

29-36
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need for more robust, prospective studies.>* Van der Putten et al*?
reported that only 37% of patients with recurrent laryngeal or hy-
popharyngeal tumors underwent salvage surgery; however, thisin-
cluded patients excluded due to distant metastasis or unresect-
able disease. In contrast, the Veterans Affairs Laryngeal Cancer
Study“ reported that all patients with locally recurrent disease were
considered eligible for salvage surgery, illustrating the variability in
clinical practice and patient selection. Generally, salvage surgery is
performed more frequently in younger patients (<60 years old) and
those with laryngeal primary tumors.*' These factors may help re-
fine patient selection, balancing the potential benefits of surgery
against its associated risks and complications.

Risk factors for recurrence after salvage surgery include extra-
nodal extension, positive surgical margins, and lymphaticinvasion.”
Due to poor outcomes seen with these risk factors, the addition of
adjuvant CRT after salvage surgery has been explored to deter-
mine its impact on morbidity and mortality. However, no adjuvant
therapies have been shown to improve OS compared to salvage sur-
gery alone. A study of 130 patients with HNC treated with salvage
surgery randomly assigned participants to full-dose reirradiation
combined with chemotherapy (60 Gy during 11 weeks with 5-5-
fluorouracil and hydroxyurea) or observation. Reirradiation-
chemotherapy improved DFS compared to salvage surgery alone
(HR,1.68; 95% Cl, 1.13-2.50; P = .01). Deaths related to locoregional
recurrence were less frequentin the treatment vs observation group,
but deaths related to treatment and distant metastasis were more
frequent in the treatment group; there was no significant differ-
ence in OS. Reirradiation-chemotherapy was associated with in-
creased acute phase toxic effects, with 28% of patients experienc-
ing grade 3 to 4 acute mucositis or pharyngitis. At 24 months after
randomization, 39% of patients had grade 3 to 4 late toxic effects
inthe treatment group vs 10% in the observation arm. The most com-
mon late toxic effects included mucositis and osteoradionecrosis
(17% in the treatment group vs 0% in the observation group).>”

Immunotherapy has revolutionized the treatment landscape for
recurrent or metastatic HNSCC,** and preoperative administration
of ICls has produced favorable responses with low toxic effects in
multiple cancers including HNSCC.?3 Immunotherapy adminis-
tered before salvage surgery has shown encouraging outcomes
across retrospective studies in other solid tumors, including hepa-
tocellular carcinoma*® and NSCLC.*® These findings highlight an
emerging paradigm in which preoperative immunotherapy may im-
prove tumor resectability and pathologic response rates, and sup-
port the growing interest in the integration ofimmunotherapy with
salvage surgery in HNSCC.

Salvage Surgery With Immunotherapy in HNSCC
In a single-institution retrospective study of recurrent advanced-
stage III-IV HNSCC by Konuthula et al,*’ 2-year OS was 68.6% after
salvage surgery alone vs 24.6% afterimmunotherapy alone (Table 1).
Significant limitations are notable in this study. Patients who re-
ceived immunotherapy alone were not candidates for salvage sur-
gery for a variety of reasons, including poor performance status and
tumor characteristics. This patient population is expected to carry
a higher mortality risk than patients who are candidates for salvage
surgery.

Leddon et al” conducted a phase 2 trial evaluating adjuvant
nivolumab after salvage surgery in 39 patients with recurrent
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Table 1. Studies Investigating Salvage Surgery in Combination With Immunotherapy

for Treatment of Head and Neck Cancer Squamous Cell Carcinoma (HNSCC)

Source Patient population Intervention Findings
Leddonetal,” 39 Patients with recurrent, Adjuvant nivolumab <6 wk of salvage surgery 2-y DFS: 71.4%
2022 resectable HNSCC 2-y0S:73%
Grade 23
AEs: 8%

Hanna et al,*®
2022

28 Patients with locoregionally
recurrent HNSCC

Neoadjuvant nivolumab + lirilumab prior to
salvage surgery, followed by adjuvant therapy

1-y DFS: 55.2%
1-y 0S: 85.7%
Grade 23 AEs:
11%

Abbreviations: AEs, adverse effects;
DFS, disease-free survival; OS, overall
survival; RT, radiotherapy.

Table 2. Studies Investigating Salvage Surgery in Combination With Inmunotherapy and Reirradiation

for Treatment of Head and Neck Cancer Squamous Cell Carcinoma (HNSCC)

Source Patient population Intervention Findings
Saba et al,®° 51 Patients with recurrent or IMRT + nivolumab, followed by nivolumab; 1-y PFS:
2022 second primary HNSCC 38 of 51 patients had salvage surgery. 61.7%
Wu et al,>! 33 Patients with stage 3-4 Neoadjuvant tislelizumab + chemotherapy 1-y DFS: Abbreviations: DFS, disease-free
2024 oral/oropharyngeal SCC followed by salvage surgery + adjuvant RT * 84.6% survival; IMRT, intensity-modulated
concurrent chemoradiotherapy 1-y 0S:93.7% radiotherapy; ORR, overall response
. 0,
ORR: 66.7% rate; OS, overall survival;
Guerlain 57 Patients with recurrent Adjuvant nivolumab <8 wk of salvage surgery 2-y DFS: PFS, progression-free survival;
etal,>22023  primary HNSCC postirradiation 46.6% RT, radiotherapy; SCC, squamous

2y 05:67.3% cell carcinoma.

HNSCC (Table 1). Patients received six 28-day cycles of adjuvant
nivolumab. At median follow-up of 22.1 months, 2-year DFS was
71.4% (95% Cl, 57.8-88.1) and 2-year OS was 73% (95% Cl, 58-
91.8). Three patients (8%) discontinued treatment due to adverse
effects.” Although these DFS and OS rates are favorable compared
to historical controls; the study did not reveal a statistically signifi-
cant differencein DFS . Despite the limitations of asingle group phase
2 study, the results suggest that adjuvant nivolumab may improve
survival outcomes in recurrent HNSCC, consistent with the
NIVOPOSTOP? results demonstratingimproved EFS with nivolumab
in this setting. These studies further support the potential role of
perioperative ICls in improving survival outcomes for patients with
recurrent HNSCC.

A phase 2 single-group study of 28 patients treated with pre-
and post-salvage surgery nivolumab and lirilumab demonstrated
pathologic response in 43% of patients. Two-year DFS and OS rates
were 64% and 80% among pathologic responders, respectively.

The PATHway trial*® randomized 100 patients who had under-
gone curative treatment for high-risk HNSCC to 200 mg of pem-
brolizumab every 3 weeks vs placebo for up to 18 cycles.*® Some
patients received reirradiation. At median follow-up of 33 months,
pembrolizumab displayed superior PFS compared to placebo (HR,
0.61;80% Cl, 0.43-0.86; P = .02). 0S did not differ significantly be-
tween the 2 groups (HR, 1.00; 80% Cl, 0.6-1.68; P = 45). Ina sub-
group analysis of patients post-salvage surgery (n = 37), adjuvant
pembrolizumab had superior PFS compared to placebo (HR, 0.34;
80% Cl, 0.18-0.67; P = .02). An additional 37 patients had multiple
prior recurrences or multiple treated primaries, making survival
outcomes in this subgroup directly comparable to other studies of
recurrent disease. Although a subset nonpowered analysis, this
suggests that pembrolizumab may be effective in patients at high
risk of recurrence after salvage surgery and supports observations
from single-group studies. Adverse events were comparable be-
tween groups, indicating thatimmunotherapy was well toleratedin
this population.*®

Reirradiation in the Salvage Surgery and Immunotherapy Context
Even with the promising outcomes seen in studies for salvage
surgery, residual disease and posttreatment surveillance remain
concerns. Reirradiation has emerged as an option to improve
local control and target residual disease. In HNSCC, intensity-
modulated RT (IMRT) reirradiation of nonmetastatic recurrent or
second primary disease has been associated with suboptimal PFS.
For example, a retrospective single-institutional study of 88 pa-
tients receiving IMRT reirradiation for recurrent primary HNSCC re-
vealed amedian 0S 0f 14.9 (95% Cl, 10.7-26.1) months >°> (Table 2).
Studies have shown that reirradiation combined with chemo-
therapy can lead to improvement in local control rates and survival
outcomes in patients with recurrent HNSCC.'#

While reirradiation may improve local control and survival, it may
also cause toxic effects to local surrounding normal tissues. Chen
et al°3 found that the incidence of severe complications in patients
undergoing reirradiation was higher than in those receiving initial
RT—29% of patients experienced grade 3 or higher toxic effects. Fac-
tors that influence the safety of reirradiation post-salvage surgery
include the dose and timing of reirradiation. Janot et al*’ reported
that patients who received reirradiation beginning within 2 months
of salvage surgery had improved outcomes with fewer complica-
tions; to our knowledge, this is the only randomized clinical trial
performed this setting. A limitation of the study was the lack of
negative (RO) margins uniformly achieved across both groups.
This is particularly relevant in the salvage surgery-alone group,
where the potential presence or absence of positive margins may
compromise local control. Thus, comparison between the 2 treat-
ment groups may have overestimated the benefit of reirradiation
post-salvage surgery.

Addition of immunotherapy to reirradiation in the definitive or
postoperative settings has emerged as a promising intervention.
Saba et al' evaluated whether the addition of nivolumab (240 mg
intravenously 2 weeks before and every 2 weeks for 5 cycles during
IMRT, followed by nivolumab 480 mg every 4 weeks) for a total
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duration of 52 weeks could improve PFS and/or OS in 51 patients un-
dergoing reirradiation, 38 of whom (74.5%) had undergone sal-
vage surgery. At a median follow-up of 24.5 months, 1-year PFS was
61.7% (95% Cl, 49.2%-77.4%), which compares favorably to his-
toric control data for similar patient populations. This study”' sug-
gests a promising improvement in PFS with the addition of immu-
notherapy to reirradiation.

A phase 2, single-group study evaluated 34 patients with
locoregional recurrent HNSCC after RT. Patients received neoadju-
vant tislelizumab (anti-Programmed Cell Death Protein 1 [PD-1],
200 mg), paclitaxel (260 mg/m?), and cisplatin (every 3 weeks for
2 cycles) followed by salvage surgery, adjuvant tislelizumab 200 mg
every 3 weeks for 6 cycles, and recommendations for adjuvant RT.
Of 34 patients, 26 successfully underwent salvage surgery. With
median follow-up of 15.1 months, 1-year EFS was 63.4% and 1-year
0S was 82.5%.°2°* Notably, 84% of patients (21 of 25; 1 patient died
before follow-up analysis) achieved complete pathologic response
after 2 cycles of neoadjuvant therapy. This regimen was well toler-
ated, and 1-year EFS and OS compared favorably with historic data.

The phase 2 ADJORLI trial>® evaluated 57 patients with recur-
rent primary HNSCC in previously irradiated areas, all of whom re-
ceived salvage surgery with curative intent followed by adjuvant
nivolumab. With median follow-up of 48.2 months, 2-year DFS
was 46.6% (90% Cl, 36.1%-57.5%) and 2-year OS 67.3% (95% Cl,
54.2%-78.2%). These results compare favorably to historic data
from previous reirradiation trials. For instance, the Janot et al*” trial,
which assessed reirradiation in a similar population, reported 2-year
DFS of 33.4% (95% Cl, 22.1%-47.0%) and OS of 54.0% (95% Cl,
40.6%-66.8%).

Discussion
Integration of immunotherapy into the salvage surgery paradigm
holds the potential to transform the treatment landscape for pa-
tients with recurrent HNSCC. Ongoing clinical trials are actively re-
fining these strategies. The EA3191 phase 2 trial>® is investigating ad-
juvant pembrolizumab vs CRT after salvage surgery in patients with
recurrent primary HNSCC with high-risk pathologic features. The
phase 2 NRG-HNO15 randomized clinical trial will compare preop-
erative chemotherapy or chemoimmunotherapy to salvage surgery-
-alone in patients with recurrent HNC after RT radiotherapy. Both
studies may inform a definitive trial exploring neoadjuvant vs adju-
vant immune-chemoimmunotherapy approaches within the sal-
vage surgery paradigm.

As the field advances, clearer guidelines should emerge toiden-
tify patient subgroups most likely to benefit from combined thera-
pies and salvage surgery, which can help minimize overtreatment
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or ineffective treatment in patients unlikely to benefit while ensur-
ing that high-risk patients receive more intensive therapies. Fac-
tors important in determining optimal treatment approaches may
include comorbidities, tumor stage, age, performance status, recur-
rence site, surgical resectability, immune-related biomarkers (eg,
PD-L1 expression), and the sequencing of immunotherapy and
salvage surgery.

Combining ICls with other targeted therapies is being ex-
plored across multiple advanced solid tumors, including HNSCC.
For example, a preoperative trial®®> at Emory University (Atlanta,
Georgia) is evaluating ICI combined with pepinemab,>” animmune-
modulating agent targeting semaphorin 4D that is highly ex-
pressed in HNSCC cells.

Similar to other therapies, immunotherapy carries risks and com-
plications of its own. Common immune-related adverse events
include dermatitis, colitis, and endocrinopathies (thyroiditis or
hypophysitis).>® Prospective studies will provide insight into the
incidence of immune-related adverse events and tolerability of
immunotherapy, ensuring its safe and effective integration into
the salvage surgery paradigm.>®€°

. |
Conclusions

Salvage surgery remains a cornerstone for managing recurrent
nonmetastatic HNSCC. Emerging evidence from single-institution,
nonrandomized trials suggests that immunotherapy may improve
outcomes when integrated with salvage surgery. This approach of-
fers several theoretical advantages, including downstaging tumors,
improving the chances of complete resection, and activating antitu-
mor immune responses that may reduce the risk of recurrence. The
neoadjuvant window allows for real-time assessment of therapeu-
ticresponse and correlative tissue-based biomarker studies that could
guide future treatment. However, the addition of systemic therapy
may increase perioperative complications, delay definitive local treat-
ment, or fail to produce a meaningful clinical response. Insome cases,
disease may progress during the neoadjuvant phase, rendering cu-
rative salvage therapy unfeasible. Moreover, the long-term survival
benefit of this approachin the salvage setting remains unproven, and
the biology of recurrent tumors may be more resistant to immuno-
logic attack than treatment-naive disease. Thus, while promising, im-
munotherapy-chemoimmunotherapy in the salvage setting should
be pursued cautiously, ideally within clinical trials or multidisci-
plinary frameworks. Ongoing randomized clinical trials will be cru-
cial in clarifying the role of immunotherapy in this setting, poten-
tially reshaping the standard of care for recurrent HNSCC.
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