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Purpose Certain patient subgroups who do not respond to induction chemotherapy (IC) show inherent chemoresistance in locally
advanced head and neck squamous cell carcinoma (LA-HNSCC). This study aimed to assess the prognostic value of IC, and role of IC
in guiding the selection of a definitive locoregional therapy.

Materials and Methods Out of the 445 patients in multi-institutional LA-HNSCC cohort, 158 (36%) receiving IC were enrolled. The
study outcome was to assess overall survival (OS) through IC responsiveness and its role to select subsequent treatments.

Results Among 135 patients who completed subsequent treatment following IC, 74% responded to IC (complete response in 17%
and partial response in 58%). IC-non-responders showed 4.5 times higher risk of mortality than IC-responders (hazard ratio, 4.52;
95% confidence interval, 2.32 to 8.81; p < 0.001). Among IC-responders, 84% subsequently received definitive concurrent chemora-
diotherapy (CCRT) and OS was not differed by surgery or CCRT (p=0.960). Regarding IC-non-responders, 54% received CCRT and 46%
underwent surgery, and OS was poor in CCRT (24-month survival rate of 38%) or surgery (24-month survival rate of 63%).

Conclusion Response to IC is a favorable prognostic factor. For IC-responders, either surgery or CCRT achieved similar survival prob-
abilities. For IC-non-responder, multidisciplinary approach was warranted reflecting patients’ preference, morbidity, and prognosis.
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However, clinical evidence that systemic chemotherapy
delivers survival benefits by suppressing distant metasta-
sis is insufficient [5,6]. Despite decades of investigation, the

Introduction

Locally advanced head and neck squamous cell carci-

noma (LA-HNSCC) is a representative tumor with which
the greatest treatment outcomes can be achieved through a
multi-modal treatment approach [1,2]. Locoregional control
has been improved with a tailored surgical technique and
concurrent chemoradiotherapy (CCRT) [3,4]. As locoregion-
al control improves, distant metastasis is increasingly being
acknowledged as one of the main causes of treatment fail-
ure, which suggests that additional systemic chemotherapy
aimed at improving distant control might now be important
for overall treatment success [5].

value of induction chemotherapy (IC) before radiotherapy
remains unclear except for the purpose of organ preservation
in patients requiring total laryngectomy [7-10].

While no apparent conclusions can be drawn about wheth-
er IC before radiotherapy is superior to CCRT in LA-HNSCC,
certain patient subgroups who did not respond to IC and
showed inherent chemoresistance could serve as guides in
the selection of a definitive locoregional therapy [11]. In other
words, poor responders to IC are more likely to not respond
well to definitive CCRT, and therefore definitive surgery may
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be a more suitable treatment option. For example, a favorable
response to IC indicated a better survival benefit from defini-
tive CCRT, compared to definitive surgery, in the treatment
of sinonasal undifferentiated carcinoma of the paranasal
sinuses and nasal cavity [12]. In contrast, definitive surgery
provided a better chance of disease control and improved
survival for patients who did not respond to IC.

From this point of view, we tried to identify the patient
populations who stand to gain the most benefit from IC. The
purpose of this study was (1) to identify the prognostic value
of IC response, and (2) to assess the role of IC for guiding
subsequent treatment for LA-HNSCC.

Materials and Methods

1. Study population

This is a post-hoc analytic study of a previously reported
large, nationwide cohort of 445 patients with LA-HNSCC
between January 2005 and December 2015 at 13 referral hos-
pitals in Korea. All participating hospitals had active multi-
disciplinary teams available, consisting of a head and neck
surgeon, radiation oncologists, medical oncologists, radiolo-
gists, and pathologists.

The definition of LA-HNSCC was clinical stage III to IVB
according to the American Joint Committee on Cancer Stag-
ing 7th edition. The study population included 445 patients

Locally advanced

> 20 years old with primary squamous cell carcinoma of the
oropharynx, oral cavity, hypopharynx, larynx, or nasal cav-
ity, who received IC. IC refers to a type of chemotherapy that
facilitates a following definitive treatment including CCRT
or surgery. The study patients were divided into a respond-
ing (complete response [CR] or partial response [PR]) or non-
responding (stable disease [SD] or progressive disease [PD])
group according to their response to IC, in order to compare
characteristics and study outcomes. Human papillomavirus
(HPV) positivity based on the results from either HPV DNA
by real-time PCR or p1l6 expression by immunohistochem-
istry.

2. Study outcomes and statistical analysis

The primary study outcome was overall survival (OS)
through response to IC in real-world practice for an LA-
HNSCC population. OS was defined as the time between the
date of HNSCC diagnosis and death from any cause. The sec-
ondary outcome was to describe treatment schemes based on
IC responsiveness and assess the role of IC in the selection of
subsequent treatment for LA-HNSCC. The treatment groups
were stratified based on their response to IC and locore-
gional treatments (i.e., responders to IC treated with defini-
tive CCRT, responders to IC treated with surgery followed
by postoperative radiotherapy or CCRT, non-responders to
IC treated with definitive CCRT, and non-responders to IC
treated with surgery followed by postoperative radiotherapy

HNSCC patients Definitive CCRT
(n=445) (n=84)
_,| CRorPR
Other definitive (n=100) .
treatments (n=287) | Surgery Postoperative RT
(n=186) (n=3)
Induction Response to
chemotherapy — induction Postoperative CCRT
(n=158) chemotherapy (n=9)
No further Deﬂrz:l:v]eg?CRT
treatment (n=23) | | SborPD
3 (n=35) _
Patients included for Surgery Postoperative RT
further analyses (n=16) (n=10)
(n=135)
Postoperative CCRT
(n=4)

Fig. 1. Flowchart of study population and treatment schemes according to treatment response depicting response to therapy and treatment
disposition. CCRT, concurrent chemoradiotherapy; CR, complete response; ECOG PS, Eastern Cooperative Oncology Group performance
status; HNSCC, head and neck squamous cell carcinoma; IC, induction chemotherapy; PD, progressive disease; PR, partial response; RT,

radiotherapy; SD, stable disease.

110 CANCER RESEARCH AND TREATMENT



Yun-Gyoo Lee, Induction Selection in Locally Advanced HNSCC

Table 1. Baseline characteristics of locally advanced head and neck squamous cell carcinoma

Response to IC
Characteristic Responding group Non-responding group p-value
(n=100, 74%) (n=35, 26%)
Age (yr) 60 (27-76) 62 (27-75) 56 (33-76) 0.341
Sex
Female 19 (14.1) 13 (13.0) 6(17.1) 0.544
Male 116 (85.9) 87 (87.0) 29 (82.9)
ECOG PS
0 29 (21.5) 21 (21.0) 8(22.9) 0.004
1 90 (66.7) 73 (73.0) 17 (48.6)
2 6 (4.4) 2(2.0) 4(11.4)
Unknown 10 (7.4) 4 (4.0) 6(17.1)
Smoking history
Never 24 (17.8) 19 (19.0) 5(14.3) 0.160
Former 27 (20.0) 23 (23.0) 4 (11.4)
Current 24 (17.8) 14 (14.0) 10 (28.6)
Unknown 60 (44.4) 44 (44.0) 16 (45.7)
History of using alcohol
Do not drink 24 (17.8) 22 (22.0) 2(5.7) 0.095
Drink alcohol 31 (23.0) 22 (22.0) 9 (25.7)
Unknown 80 (59.3) 56 (56.0) 24 (68.6)
Primary tumor location
Oropharynx 71 (52.6) 56 (56.0) 15 (42.9) 0.091
Oral cavity 17 (12.6) 8(8.0) 9(25.7)
Hypopharynx 26 (19.3) 21 (21.0) 5(14.3)
Larynx 11(8.2) 8 (8.0) 3(8.6)
Others 10 (7.4) 7 (7.0) 3(8.6)
Histologic grade
Well differentiated 19 (14.1) 11 (11.0) 8(22.9) 0.142
Moderate differentiated 38 (28.2) 30 (30.0) 8(22.9)
Poorly differentiated 21 (15.6) 19 (19.0) 2(5.7)
Not assessed 57 (42.2) 40 (40.0) 17 (48.6)
T classification
T1 13 (9.6) 12 (12.0) 1(2.9) 0.003
T2 45 (33.3) 39 (39.0) 6(17.1)
T3 28 (20.7) 22 (22.0) 6(17.1)
T4a/T4b 36/11 (34.8) 19/6 (25.0) 17/5 (62.9)
Unknown 2 (1.5) 2(2.0) 0
N classification
NO 14 (10.4) 8(8.0) 6(17.1) 0.282
N1 19 (14.1) 13 (13.0) 6(17.1)
N2 100 (74.1) 78 (78.0) 22 (62.9)
N3 2 (1.5) 1(1.0) 1(2.9)
p16/HPV status
Negative 18 (13.3) 12 (12.0) 6(17.1) 0.047
Positive 27 (20.0) 25 (25.0) 2(5.7)
Unknown 90 (66.7) 63 (63.0) 27 (77.1)

Values are presented as median (range) or number (%). HPV, human papillomavirus; PS, performance status.
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Table 2. Characteristics of treatment modalities in patients with LA-HNSCC

Treatment

Response to induction chemotherapy

Induction chemotherapy 135 (100)
Regimen
Docetaxel+cisplatin 66 (48.9)
Docetaxel+cisplatin+fluorouracil 38(28.2)
Fluorouracil+cisplatin 20 (14.8)
Others 11 (8.2)
No. of cycles
Median (range) 3 (1-5)
Best overall response
Complete response 22 (16.3)
Partial response 78 (57.8)
Stable disease 24 (17.8)
Progressive disease 11 (8.2)

p-value
Responding group Non-responding group
100 (74.1) 35 (25.9)
45 (45.0) 21 (60.0) 0.291
32(32.0) 6(17.1)
14 (14.0) 6(17.1)

9(9.0) 2(5.7)

3(1-4) 3 (1-5) 0.188
22 (22.0) 0 < 0.001
78 (78.0) 0

0 24 (68.6)

0 11 (31.4)

Values are presented as number (%). LA-HNSCC, locally advanced head and neck squamous cell carcinoma.

or CCRT).

Chi-square and independent t test were used to compare
the demographics between groups. Survival was assessed
using univariate Kaplan-Meier survival analysis based on
the log-rank test. Univariate and multivariate Cox regres-
sion analysis was performed under proportional hazards
assumption to identify significant predictors of outcome
using backward elimination until all remaining predictors
were significant at the 0.05 level. A two-sided p-value < 0.05
indicates statistical significance. All statistical analyses were
performed using the Stata ver. 16.1 software package (Stata
Corp LP, College Station, TX).

Results

1. Patient characteristics

Out of the 445 patients in the LA-HNSCC cohort, 158
(35.5%) received IC and the remaining ones (64.5%) received
upfront definitive treatments. Of the 158 patients receiving
IC, 135 (85.4%) received further definitive treatment after
completion of IC while 23 patients were excluded because
they did not receive additional treatment. A total of 135
patients who completed subsequent treatments were includ-
ed for further analyses (Fig. 1).

The median age of the study population was 60 years
(range, 27 to 76 years). Approximately 86% of the study
patients were male. Patients in the IC-non-responder group
had the worse performance status compared with the IC-
responder group (p=0.004). History of smoking and alcohol
use was not different between IC-responders and IC-non-
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responders. Primary tumor location was the oropharynx in
53%, followed by hypopharynx (19.3%), oral cavity (12.6%),
larynx (8.2%), and other sites (7.4%). Others comprised max-
illary sinus, nasal cavity, ethmoid sinus and squamous cell
carcinoma of unknown primary in the head and neck. The re-
sponding group showed a higher proportion in the orophar-
ynx and hypopharynx, and a lower proportion in the oral
cavity, which was not statistically significant (p=0.091). Of
all patients, 47 (34.8%) were classified as having T4 disease,
and 28 (20.7%), 45 (33.3%), 13 (9.6%) as having T3, T2, and
T1 disease, respectively. Nodal metastasis was present in 121
(90%) patients. T category was more advanced in the IC-non-
responders compared to the IC-responders (p=0.003), where-
as N category was similar between both groups (p=0.282)
in terms of tumor clinical stage. Study patient characteris-
tics are summarized according to response to IC in Table 1.
About 66.7% (90) of study patients was unknown for HPV
infection. Of 45 patients who were tested for HPV status,
20.0% (27/45) were positive.

2. Induction chemotherapy

The 135 patients included for further analyses received
IC with a median of 3 cycles (range, 1 to 5). The mean
interval between the date of HNSCC diagnosis and initiation
of IC was 13 days (range, 5 to 64 days). Regarding overall
response, 74.1% responded to IC (CR in 16.3% and PR in
57.8%) and 25.9% did not respond (SD in 17.8% and PD in
8.2%). In terms of IC regimen, docetaxel and cisplatin was
the most preferred (48.9%) regimen, and the triplet regimen
combining docetaxel, cisplatin and fluorouracil was the next
(28.2%). The choice of chemotherapy was not significantly
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Overall survival by
IC-guided treatment
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Fig. 2. Overall survival according to induction chemotherapy
(IC) and subsequent treatments. 24-Month overall survival
probabilities in IC responder followed by concurrent chemo-
radiotherapy (CCRT): 85% (95% CI, 73 to 91). 24-Month over-
all survival probabilities in IC responder followed by surgery:
88% (95% CI, 59 to 97). 24-Month overall survival probabilities
in IC non-responder followed by CCRT: 38% (95% CI, 14 to 62).
24-Month overall survival probabilities in IC non-responder fol-
lowed by surgery: 63% (95% CI, 32 to 83).
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different between the IC-responders and IC-non-responders
(p=0.291) (Table 2). In the absence of unified protocol for IC
for each institution, data on the administered dose of chemo-
therapy could not be retrieved and analyzed.

3. Study outcomes

A total of 103 out of the 135 patients (76%) were treated
with definitive CCRT, and 32 (24%) underwent surgery after
completion of IC. Among the 32 patients receiving surgery,
81% (26 out of 32) were treated with subsequent adjuvant
radiation or CCRT. The flow of treatment schemes accord-
ing to IC responsiveness is depicted in Fig. 1. Among 100
patients who experienced a response to IC, 84% were treated
with definitive CCRT. Regarding the other 35 patients who
did not experience a response to IC, 54% patients received
definitive CCRT and 46% underwent surgery.

The 12 and 24-month OS probabilities for study popula-
tion were 86% (95% CI, 79% to 91%), and 77% (95% CI, 68%
to 83%), respectively. Fig. 2 summarizes the OS rates among
IC-responders and IC-non-responders according to defini-
tive locoregional treatments. The 24-month survival prob-
abilities in patients who experienced a response to IC were
85% (95% CI, 73% to 91%) after subsequent definitive CCRT
and 88% (95% CI, 59% to 97%) after subsequent surgery.
Among patients who did not show a response to IC, the
24-month survival probabilities were 38% (95% CI, 14% to
62%) in those who were treated with subsequent definitive
CCRT, compared to 63% (95% CI, 32% to 83%) in patients
who underwent subsequent surgery (p=0.483) (Fig. 2).

Overall survival by
IC responsiveness

1.00 +
£ 075-
o)
©
)
g 0.50 1 Log-rank test, p < 0.001
E
S 0.25-
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—— |C non-responder
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0 12 24 36 48 60 72 84 96 108
Time (mo)
No. at risk

IC responder 100 88 56 45 29 12 7 7 4 2
0 0 O

Fig. 3. (A) Overall survival according to response to induction chemotherapy (IC). (B) Overall survival according to IC responsiveness.
CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.
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Overall survival by
locoregional treatment after IC
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£ 0754
Q0
@
S
S 0.50-
g
g 0.254 — Definitive CCRT
7. —— Surgery
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Time (mo)
No. at risk

Definitive CCRT 103 78 49 40 28 12 7 6 3 2
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Fig. 4. Overall survival according to locoregional treatment
after induction chemotherapy (IC). Hazard ratio, 1.44; 95% con-
fidence interval, 0.71 to 2.95; p=0.314. CCRT, concurrent chemo-
radiotherapy.

OS were significantly different (p < 0.001) when com-
paring survival probabilities according to response to IC
(Fig. 3A) and IC-non-responders showed 4.5 times higher
risk of mortality than IC-responders (hazard ratio [HR],
4.52; 95% CI, 2.32 to 8.81; p < 0.001) (Fig. 3B). The probabili-
ties of survival were not significantly different according to
locoregional treatments after IC (HR, 1.44; 95% CI, 0.71 to
2.95; p=0.314) based on an evaluation of the clinical role of
locoregional treatments (Fig. 4).

4. Multivariate analyses for OS

Multivariate analyses of OS showed that primary location
in the oral cavity (versus oropharynx), advanced T and N
classification (from one unit to the next). IC non-responsive-
ness were independent poor prognostic factors for OS (Table
3).

As for IC-guided treatments, the selection of subsequent
treatments did not change the survival outcomes among IC-
responders (HR, 1.03; 95% CI, 0.30 to 3.60; p=0.960). Based on
the outcomes of IC-responders who subsequently received
CCRT as reference, the adjusted HR was 4.49 (95% CI, 1.84
to 10.93; p < 0.001) for IC-non-responders who subsequently
received CCRT, and 2.60 (95% CI, 1.09 to 6.20; p=0.030) for
IC-non-responders who subsequently underwent surgery.
Our finding favored the use of locoregional surgery when
patients do not respond to IC.

114 CANCER RESEARCH AND TREATMENT

Discussion

In our study, IC-responders showed better survival out-
comes compared to IC-non-responders regardless of the sub-
sequent definitive treatments. IC response was independent
favorable prognostic factor for OS. Compared to the IC-
responders followed by CCRT, IC-non-responders followed
by CCRT showed 4.5 times higher risk of death, whereas IC-
non-responders followed by surgery showed less higher risk
of death with HR 2.6. Our results indicated that induction
chemo- selection approach based on IC-responsiveness is
useful for prognostication, and it could be a reasonable strat-
egy to guide subsequent definitive locoregional therapy in
LA-HNSCC.

In our study, IC-non-responders did not respond to
CCRT as well as systemic chemotherapy. However, even
though sensitivity to chemotherapy or radiotherapy is not
always in agreement, LA-HNSCC patients who did not
respond to IC have a strong propensity toward resistance
to radiotherapy. Previous studies reported similar findings
that sensitivity to cisplatin-based chemotherapy was corre-
lated with radio-sensitivity in HNSCC [12,13]. Furthermore,
a strategy for the selection of patients to receive surgery or
radiotherapy according to their response to cisplatin-based
chemotherapy suggested a new role for chemotherapy in
advanced laryngeal cancer, according to a study conducted
by the Veterans Affairs Laryngeal Cancer Study Group [14].
In that study, patients with no response to IC were allocated
to the surgery arm, while patients who showed a response
to IC subsequently received radiation therapy. This strategy
was effective in preserving the larynx without compromising
0S. On other words, IC responsiveness could act as a trust-
worthy predictive factor for response to subsequent CCRT.
A recent meta-analysis included seven studies on IC prior to
CCRT as definitive treatment for LA-HNSCC and analyzed
the likelihood between response to IC and response to sub-
sequent CCRT [11]. The results presented in meta-analysis
were similar to our results: patients were more likely to
respond to CCRT given previous response to IC and less like-
ly to respond to CCRT if they failed to respond to IC. Thus,
we can use our findings further as a helpful guide to choos-
ing further definitive treatment between CCRT and surgery.

On the other hand, IC-non-responders who received
definitive surgery showed poorer survival outcomes com-
pared to IC-responders. In our study, 87.5% (14/16) of IC-
non-responders who received definitive surgery underwent
postoperative radiotherapy or CCRT. These findings sug-
gest that advanced tumor status and insufficient surgical
outcome after IC justify additional postoperative treatment.
Therefore, a swift change to definitive therapy should be
considered patients’ preference, morbidity, marginal oper-
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Table 3. Univariate and multivariate analyses for overall survival in 135 LA-HNSCC patients receiving IC

Univariate Multivariate
Characteristic ——————————— ———————————
HR (95% CI) PREING HR (95% CI) PREINGE

Age (yr)

> 60 vs. <60 0.63 (0.32-1.23) 0.175 - -
Sex

Male vs. Female 1.37 (0.48-3.88) 0.554 - -
ECOG PS

2 vs. 0-1 2.05 (0.62-6.71) 0.237 - -
Smoking history

Current or former vs. never 1.12 (0.43-2.96) 0.812 - -
Alcohol history

Drink vs. do not drink 2.38 (0.73-7.74) 0.150 - -
Primary tumor location

Oropharynx 1 (reference) 1 (reference)

Oral cavity 4.38 (1.75-10.92) 0.002 3.13(1.37-7.19) 0.007

Hypopharynx 2.11 (0.85-5.26) 0.108 - -

Larynx 2.69 (0.93-7.75) 0.067 - -

Others 1.77 (0.49-6.36) 0.379 - -
T classification 1.90 (1.31-2.77) 0.001 1.71 (1.14-2.58) 0.010
N classification 1.35 (0.76-2.39) 0.307 1.93 (1.09-3.42) 0.024
p16/HPV status

Negative 1 (reference)

Positive 0.71 (0.31-1.64) 0.425 - -
IC regimen

Fluorouracil+cisplatin 1 (reference)

Docetaxel+cisplatin 0.51 (0.21-1.21) 0.128 - -

Docetaxel+cisplatin+fluorouracil 0.65 (0.26-1.59) 0.066 - -

Others 0.14 (0.02-1.14) 0.344 - -
IC-guided treatment

IC responder+CCRT 1 (reference) 1 (reference)

IC responder+surgery 1.03 (0.30-3.60) 0.960 - -

IC non-responder+CCRT 5.54 (2.43-12.64) <0.001 4.49 (1.84-10.93) 0.001

C non-responder+surgery 3.75 (1.57-8.94) 0.003 2.60 (1.09-6.20) 0.030

CCRT, concurrent chemoradiotherapy; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; HPV,
human papillomavirus; HR, hazard ratio; IC, induction chemotherapy; LA-HNSCC, locally advanced head and neck squamous cell car-

cinoma.

ability and poor prognosis.

Despite the several multiple purposes of IC, there are no
concordant guidelines regarding the role of IC selection
between definitive surgery and CCRT following IC. For
example, IC followed by CCRT has a positive effect in terms
of organ preservation for laryngeal cancer, thus IC followed
by CCRT has been recommended with strong evidence for
larynx preservation [15,16]. Furthermore, IC is a useful for
making tumor status operable by reducing tumor size in case
of oral cavity or oropharyngeal cancer. Despite these advan-
tages, IC followed by CCRT did not prove beneficial in terms
of response or survival compared with upfront CCRT in
phase III studies of LA-HNSCC [5,17,18]. Therefore, IC is not

regarded as a strong option for all patients with LA-HNSCC
without any specific objectives such as organ preservation or
obtaining operability. From a different perspective, our study
suggests that IC responsiveness before definitive treatment
is determined could provide a reliable guide to selecting a
more beneficial treatment option. Either surgery or CCRT
would be fine for the IC responding patients.

Induction chemo-selection approach could be applied in
HPV-associated advanced oropharyngeal cancer [19]. In this
phase II radiation-deintensification study by Marur et al.
[19], the patients with primary-site CR to IC received less
dose (54 Gy) of intensity-modulated radiation therapy com-
pared to those (69.3 Gy) with less than CR to IC, and showed

VOLUME 54 NUMBER 1 JANUARY 2022 115



Cancer Res Treat. 2022;54(1):109-117

80% of the 2-year progression-free survival (95% CI, 65 to 89).
These results encompassed their target 2-year progression-
free survival of 85% and radiation dose reduction resulted in
improving swallowing and nutritional status. Therefore, this
strategy can be utilized to find HPV-associated oropharyn-
geal cancer patients for reduced radiation dose as a means of
sparing late sequelae.

Our data shows that IC-non-responders had more advan-
ced T category and oral cavity cancer. In clinical practice, it
is even difficult to have a chance at curative surgery after
IC in cases of advance T category such as T4, which invades
adjacent structures. Moreover, squamous oral cavity cancer
is known to have less response to chemotherapy than other
primary sites in head and neck [20]. Therefore, it would be
better to consider upfront definitive treatment than IC in
cases of patients with advanced T category such as T4 or oral
cavity cancer.

Only 28.2% of our patients received a triple regimen of
TPE, which is the current evidence-based gold standard for
IC [21-23]. The rest of patients received a doublet such as
DP or FP. Preference of a doublet over a triple regimen was
due to toxicity and compliance among Korean patients [2].
Our analyses revealed that the IC regimen did not affect sur-
vival probabilities in our study population. However, further
investigation is required to evaluate the role of IC regimen in
guiding subsequent treatment in LA-HNSCC.

This study has several limitations. First, it was planned
a retrospective design; therefore, exact information regard-
ing treatment toxicities, the reason of choice for subsequent
definitive treatment after IC, could not be retrieved. Sec-
ond, the study population was heterogeneous with various
primary sites; therefore, the specific primary sites of cancer
must be interpreted with caution. Third, the exclusion of
14.6% of all patients receiving IC could limit the accurate
interpretation of our results. Lastly, we could not retrieve
some important information regarding patient characteris-
tics such as smoking and HPV status. Future studies with
prospective nature will be warranted.

In conclusion, we found that a good response to IC is a
favorable prognostic factor for overall survival. For patients
who respond to IC, any subsequent treatment either surgery
or definitive CCRT would be appropriate without survival
differences. On the other hand, patients who do not respond
to IC, it is necessary to approach multi-disciplinarily reflect-
ing patients’ preference, morbidity and poor prognosis.
Importantly, a multidisciplinary team should share the IC
response at an appropriate point in time and discuss further
optimal treatments to obtain the best treatment results for
each patient.
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