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Purpose: Patients with T3-4NOMO nasopharyngeal carcinoma (NPC) are a unique subgroup
of locoregional advanced NPC, which generally have a better prognosis than others and are
often excluded in most randomized controlled clinical trials focusing on locoregional
advanced NPC. The management of this population is still controversial. This study aims
to evaluate the outcomes of T3-4NOMO NPC patients treated with sequential induction
chemotherapy and concurrent chemoradiotherapy (IC+CCRT) or chemoradiotherapy
(CCRT) alone.

Patients and Methods: We included 362 patients diagnosed with T3-4NOMO NPC from
two hospitals between December 2005 and December 2014. All patients were received IC +
CCRT (n=146) or CCRT (n=216). Locoregional failure-free survival (LRFFS), distant
metastasis-free survival (DMFS), disease-free survival (DFS), and overall survival (OS)
were retrospectively estimated.

Results: The median follow-up was 95 (range: 11-168) months. Univariable analyses have
shown that 5-year LRFFS, DFS and OS in the IC+CCRT group and the CCRT group were
87.4% vs 93.4% (P = 0.035), 80.4% vs 87.0% (P = 0.047) and 86.3% vs 93.0% (P = 0.040).
Multivariate analyses demonstrated that only the T stage was the independent prognostic
factor for LRFFS, DFS, and OS in the entire group analysis. Subgroup analysis revealed that
patients with T3 tumors who received IC+CCRT had significantly lower LRFFS, DFS, and
OS than those treated with CCRT. For T4 patients, the outcomes had no significant difference
between the two groups.

Conclusion: This retrospective study showed that T3NOMO patients who received CCRT
had better prognosis than those treated with IC+CCRT. In terms of T4NOMO disease,
treatment outcomes are similar in both treatment groups. However, these results require
further confirmation of large sample size, prospectively, randomized controlled trials.
Keywords: nasopharyngeal carcinoma, chemotherapy, intensity-modulated radiation therapy

Introduction

In 2018, approximately 129,000 new nasopharyngeal carcinomas (NPCs) were identified
worldwide. Over 70% of the cases were reported in East and Southeast Asia.'” NPC is
quite distinct from other head and neck cancers. It is associated with Epstein-Barr virus
(EBV) infection, radiotherapy and chemotherapy susceptibility, and specific geographic
distribution.” Over two-thirds of NPC patients present with locally advanced (LA) disease
at diagnosis. Chemoradiotherapy (CCRT) is now the primary treatment for NPC patients.
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The induction-concurrent sequence further improved treat-
ment efficacy. Several multicenter, Phase 3, randomized con-
trolled trials showed induction chemotherapy (IC) plus CCRT
significantly improved prognosis in LA-NPC patients com-
pared with CCRT alone.”’ IC plus CCRT is now a category
2A recommendation in the latest NCCN guidelines based on
the above trials.® However, what is noteworthy is that T3-
4NOMO and/or T3NO-1MO NPC patients are ruled out in the
mentioned studies.®>’ As is known to all, patients with T3-
4ANOMO NPC are a unique subgroup of locoregionally
advanced NPC, which generally have a favorable prognosis.
Our previous study showed that adding IC to CCRT had
a negative effect on patients with low risk (stage IT) NPC.’
The effectiveness of IC on T3-4NOMO NPC patients remains
indistinct, and data for this group of patients are even limited in
the intensity-modulated radiotherapy (IMRT) era. Whether IC
+ CCRT is a better choice than CCRT for this group of patients
requires further confirmation. Therefore, this retrospective
research aims to assess the outcomes of T3-4NOMO NPC
patients treated with sequential IC+CCRT or CCRT alone in
the IMRT era.

Patients and Methods

Patients

The present study integrated clinic data from two hospi-
tals. We included 362 patients diagnosed with T3-4NOMO
NPC between December 2005 and December 2014.
Inclusion criteria were as follows: (1) histopathology con-
firmed nonkeratinizing NPC, (2) T3-4NOMO disease
restaged by using the 8th edition of the American Joint
Committee on Cancer (AJCC) TNM staging system, (3)
completion of IC+CCRT or CCRT, (4) 1875 years old.
The flow diagram of patients selection was shown in
Figure S1 (Supplement Data).

Chemotherapy and Radiotherapy

IC schemes were as follows: cisplatin + fluorouracil (PF),
gemcitabine + cisplatin (GP), docetaxel + cisplatin +
fluorouracil (TPF), or docetaxel + cisplatin (TP), repeated
every three weeks, 2—-3 cycles. CCRT scheme was cispla-
tin, repeated every three weeks, 2-3 cycles. Chemotherapy
could be postponed or suspended for patients who suffered
from severe adverse reactions. Radiation was performed 3
weeks after IC. All patients received IMRT, and the IMRT

projects were designed based on previous researches.'® '

Follow-Up

The methods we used to track and monitor patients were
described in the previous research.'®> The last follow-up
time of this study was October 31, 2020.

Statistical Analysis

failure-free survival (LRFFS), distant
metastasis-free survival (DMFS), disease-free survival
(DFS), and overall survival (OS) were defined as the

duration from the start of treatment to the first failure at

Locoregional

the locoregional site, distant organs, at any site or death
of any cause and the death for any reason, respectively.
Kaplan—Meier method was conducted for the analysis of
the time-to-event endpoints. A Log rank test was per-
formed in the comparison of the differences between the
two groups. Multivariate analyses were used to identify
factors associated with the above endpoints. Categorical
and continuous variables were compared using the Chi-
squared test and t-test. R software (R version 4.0.2) was
used for data analysis.

Results

Characteristics of Patients

The median follow-up was 95 (range: 11-168) months
(m). The male-to-female ratio was 2.93:1. The mean age
of all the patients in this study was 47.1 (19—77) years.
Among the 362 T3-4NOMO NPC patients, 146 patients
received IC + CCRT and 216 patients received CCRT.
Detailed baseline characteristics of the two groups are
well balanced, as shown in Table 1.

Table | Baseline Characteristics of the whole group analysis

CCRT n=216 | IC+CCRT n =146 | P-values
Sex
Male 162 (75.0%) 108 (74.0%) 0.923
Female 54 (25.0%) 38 (26.0%)
Age (years) | 46.9 (19.0-73.0) 47.3 (22.0-75.0) 0.696
KPS
70-80 32 (14.8%) 20 (13.7%) 0.342
90-100 184 (85.2%) 126 (86.3%)
T stage
T3 151 (69.9%) 92 (63.0%) 0.209
T4 65 (30.1%) 54 (37.0%)

Notes: Data are n (%) or mean (range).
Abbreviations: IC, introduction chemotherapy; CCRT, concurrent chemora-
diotherapy, KPS, Karnofsky performance status score.
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Failure Patterns

Twenty-two (10.2%) deaths occurred in the CCRT group,
while 26 (17.8%) in the IC + CCRT group (P = 0.036).
The incidence of relapse at the locoregional site was sig-
nificantly lower in the CCRT group than IC + CCRT group
(6.9% vs 13.7%, P = 0.033). The incidence of distant
metastasis was not significantly different in both groups
(7.9% vs 8.9%, P = 0.726). Elaborate failure modes of all
patients are shown in Table 2.

Survival Outcomes

Overall, LRFFS rates at 5- and 10-year in the CCRT group
were 93.4% and 92.7%, while 87.4% and 85.7% in the IC
+CCRT group (HR: 2.06, 95% CI: 1.05 ~ 4.02, P = 0.035;
Table 2, Figure 1A). DMEFS rates at 5- and 10-year in the
CCRT group were 92.5% and 90.8%, while 92.2% and
91.3% in the IC+CCRT group (HR: 1.17, 95% CI: 0.57 ~
2.41,P =10.673; Table 2, Figure 1B). DFS rates at 5- and 10-
year in the CCRT group were 87.0% and 85.4%, while
80.4% and 77.9% in the IC+CCRT group (HR: 1.67, 95%
CI: 1.01 ~2.77, P = 0.047; Table 2, Figure 1C). OS rates at 5
and 10 years in the CCRT group were 93.0% and 89.1%,
while 86.3% and 80.5% in the IC+CCRT group (HR: 1.81,
95% CI: 1.03 ~ 3.20, P = 0.040; Table 2, Figure 1D).
Multivariate analysis indicated that only the T stage was
the independent prognostic factor for LRFFS (HR: 2.12,
95% CI: 1.09 ~ 4.13, P = 0.027), DFS (HR: 1.92, 95% CI:
1.15 ~3.21, P =0.012), and OS (HR: 1.80, 95% CI: 1.02 ~
3.20, P = 0.044), as is shown in Table 3. The effect of IC
+CCRT on LRFFS (HR: 1.93, 95% CI: 0.99 ~ 3.77, P =
0.055), DFS (HR: 1.58, 95% CI: 0.95 ~ 2.62, P = 0.079) and

OS (HR: 1.75, 95% CI: 0.99 ~ 3.09, P = 0.056) did not reach
statistical significance in the entire group analysis. Thus, we
proceeded to subgroup analysis of these outcomes in
patients with T3INOMO and T4NOMO disease.

Subgroup Analysis

There were 243 patients with T3 tumor and 119 patients
with T4 tumor. Among patients with T3ANOMO disease, the
5-year LRFFS, DFS and OS rates were remarkably lower
in the IC+CCRT group than the CCRT group (88.6% vs
96.6%, P = 0.006; 81.0% vs 92.7%, P = 0.002; 89.5% vs
96.7%, P = 0.010; Figure 2A, C and D, Supplement Data:
Table S1), DMFS was similar between the two groups

(92.1% vs 96.0%, P = 0.204; Figure 2B, Supplement
Data: Table S1). Meanwhile, multivariate analysis demon-
strated that therapeutic patterns were independent prognos-
tic factor for LRFFS (HR: 4.66, 95% CI: 1.61 ~ 13.50, P =
0.005), DFS (HR: 3.03, 95% CI: 1.41 ~ 6.50, P = 0.005)
and OS (HR: 3.02, 95% CIL: 1.29 ~ 7.08, P = 0.011,
Table 3). In terms of TANOMO NPC patients, the 5-year
LRFFS, DMFS, DFS, and OS rates did not significantly
differ between the two treatment groups (All P > 0.05,
Supplement Data: Figure S2 and Table S1), multivariate

analysis revealed different treatment patterns had no sig-
nificant difference in prognosis as well (all P > 0.05,
Supplement Data: Table S2).

Toxicity Profiles

In all the patients, the most common grade 3—4 hematolo-
gic side-effect during IC was neutropenia (34.2%).
Besides, 21.9% of patients experienced grade 1-2

Table 2 Failure Modes and Survival Outcomes in the Whole Group

Treatment Outcomes CCRT n =216 IC+CCRT n = 146 HRs (95% CI) P-values
Locoregional failures 15 (6.9%) 20 (13.7%) 0.033
5-year LRFFS 93.4% 87.4% 2.06 (1.05 ~ 4.02) 0.035
10-year LRFFS 92.7% 85.7%

Distant metastasis 17 (7.9%) 13 (8.9%) 0.726
5-year DMFS 92.5% 92.2% 1.17 (0.57 ~ 2.41) 0.673
10-year DMFS 90.8% 91.3%

Disease progression 29 (13.4%) 31 (21.2%) 0.050
5-year DFS 87.0% 80.4% 1.67 (1.01 ~ 2.77) 0.047
10-year DFS 85.4% 77.9%

Death 22 (10.2%) 26 (17.8%) 0.036
5-year OS 93.0% 86.3% 1.81 (1.03 ~ 3.20) 0.040
10-year OS 89.1% 80.5%

Note: Values are shown as n (%).

Abbreviations: IC, introduction chemotherapy; CCRT, concurrent chemoradiotherapy; HR, hazard ratio; Cl, confidence interval; LRFFS, Locoregional failure-free survival;

DMFS, Distant metastasis-free survival; DFS, Disease-free survival; OS, Overall survival.
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Figure | Kaplan—Meier estimates for the whole group: (A) Locoregional failure-free survival, (B) Distant metastasis-free survival, (C) Disease-free survival, (D) Overall survival.
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Table 3 Multivariate Analyses of Clinical Outcomes for the
Whole Group and T3NOMO Subgroup

HRs (95% CI) P-values
Whole group analyses: LRFFS
Gender (Female vs Male) 0.73 (0.32 ~ 1.68) 0.459
Age (per year increase) 0.58 (0.27 ~ 1.24) 0.161
KPS (90-100 vs 70-80) 0.99 (0.97 ~ 1.03) 0.794
T stage (T4 vs T3) 2.12 (1.09 ~ 4.13) 0.027
Treatment (IC+CCRT vs CCRT) 1.93 (0.99 ~ 3.77) 0.055
Whole group analyses: DFS
Gender (Female vs Male) 0.83 (0.45 ~ 1.53) 0.547
Age (per year increase) 1.02 (0.99 ~ 1.04) 0.173
KPS (90-100 vs 70-80) 0.62 (0.34 ~ 1.13) 0.115
T stage (T4 vs T3) 1.92 (1.15 ~ 3.21) 0.012
Treatment (IC+CCRT vs CCRT) 1.58 (0.95 ~ 2.62) 0.079
Whole group analyses: OS
Gender (Female vs Male) 0.80 (0.40 ~ 1.60) 0.527
Age (per year increase) 1.02 (0.99 ~ 1.05) 0.153
KPS (90-100 vs 70-80) 0.60 (0.31 ~ 1.19) 0.144
T stage (T4 vs T3) 1.80 (1.02 ~ 3.20) 0.044
Treatment (IC+CCRT vs CCRT) 1.75 (0.99 ~ 3.09) 0.056
T3NOMO subgroup analyses:
LRFFS
Gender (Female vs Male) 2.97 (0.68 ~ 13.05) 0.150
Age (per year increase) 1.01 (0.96 ~ 1.06) 0.810
KPS (90-100 vs 70-80) 0.93 (0.26 ~ 3.31) 0.908
Treatment (IC+CCRT vs CCRT) | 4.66 (1.61 ~ 13.50) 0.005
T3NOMO subgroup analyses:
DFS
Gender (Female vs Male) 1.73 (0.66 ~ 4.53) 0.266
Age (per year increase) 1.03 (0.99 ~ 1.07) 0.104
KPS (90-100 vs 70-80) 1.82 (0.79 ~ 4.18) 0.158
Treatment (IC+CCRT vs CCRT) 3.03 (1.41 ~ 6.50) 0.005
T3NOMO subgroup analyses: OS
Gender (Female vs Male) 2.43 (0.72 ~ 8.20) 0.151
Age (per year increase) 1.04 (0.99 ~ 1.08) 0.088
KPS (90-100 vs 70-80) 1.81 (0.70 ~ 4.65) 0.222
Treatment (IC+CCRT vs CCRT) 3.02 (1.29 ~ 7.08) 0.011

Abbreviations: KPS, Karnofsky performance status score; LRFFS, locoregional
failure-free survival; DFS, disease-free survival; OS, overall survival; IC, introduction
chemotherapy; CCRT, concurrent chemoradiotherapy; HRs, hazard ratios; Cl, con-

fidence interval.

impaired liver function, and 2.1% experienced grade 1-2
impaired kidney function during IC. During CCRT period,
there were significant more grade 3—4 hematologic side-
effects occurred in the IC + CCRT group than CCRT
group 103% vs 14%, P = 0.002;
Thrombocytopenia: 16.4% vs 1.4%, P < 0.001;
Neutropenia: 43.8% vs 6.9%, P < 0.001). Grade 1-2
impaired liver function and grade 1-2 impaired kidney

(Anemia:

function were significantly more frequently seen in the
IC + CCRT group than the CCRT group, 30.8% vs 7.4%
(P <0.001) and 12.3% vs 1.0% (P < 0.001), respectively.
Table 4 shows details of side-effects and cycle(s) of con-
current chemotherapy completed during the treatment per-
iod in the two groups.

Discussion

This study compared the treatment outcomes of IC +
CCRT with CCRT alone in T3-4NOMO NPC patients.
Our results found that patients with T3NOMO NPC receiv-
ing IC+CCRT had significantly lower 5-year LRFFS, DFS,
and OS rates than those receiving CCRT. For patients with
T4NOMO NPC, outcomes were similar between the two
treatment groups. As expected, the IC + CCRT group had
a significantly higher incidence of treatment-associated
side-effects during CCRT than the CCRT group.

It has been reported that treatment outcomes of T3-4
NPC patients by using two-dimensional conformal radiation
(2D-CRT) or three-dimensional conformal radiation (3D-
CRT) with or without chemotherapy are inferior to the
IMRT.'"*"> Tatsuya Ohno et al'® reviewed a total of 70
T3-4N0-1M0 NPCs (21% were T3-4N0) who received 2D-
CRT plus weekly concurrent cisplatin. The 3-year local
relapse-free survival (LRFS), regional relapse-free survival
(RFS), DMFS, and OS rates were 80%, 75%, 74%, and
80%, respectively. Sun et al'’ reported that in 610 Tany
NOMO NPCs (46.1% were T3-4N0O) treated with 2D-CRT
(52.8%) or 3D-CRT (47.2%), 10.7% of patients received
CCRT, the 5-year OS, DFS, LRFFS and DMFS rates were
78.7%, 68.8%, 78.3% and 88.5%. Compared with 2D/3D-
CRT, IMRT is a milestone in the management of NPC.
IMRT improves the treatment ratio due to the highly con-
formal dose distributions in the tumor target volume and
sharp-dose gradients at the transition to the adjacent normal
structures. Potential benefits of IMRT were investigated in
a series of studies. Peng et al'® reviewed 251 patients with
TanyNOMO NPC (46.6% were T3-4N0) who received CCRT
alone or in combination with IC or adjuvant chemotherapy
(AC) in the IMRT era. The 4-year DFS and OS were 91.4%
and 95.3% for the entire cohort. Wu et al'® retrospectively
reported treatment outcomes of a matched group of 236
pairs of T3-4NO-1 NPC patients (15% were T3-4NO). All
patients received CCRT alone or in combination with IC or
AC. The 3-year OS, DFS, and LRFFS rates for the entire
cohort were 90.6%, 88.4%, and 94.2%. Sun et al*° retro-
spectively reviewed 506 NPC patients. Treatment outcomes
of T3NO disease in their study were similar to T1-2NO
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Figure 2 Kaplan—Meier estimates for the T3NOMO subgroup: (A) Locoregional failure-free survival, (B) Distant metastasis-free survival, (C) Disease-free survival, (D)

Overall survival.

Abbreviations: IC, introduction chemotherapy; CCRT, concurrent chemoradiotherapy.

disease by using the IMRT technique. However, the T4NO
disease remained challenging, though many of them had
combined with chemotherapy. In the study by Su et al*!,
865 NPC patients treated with IMRT alone or in combina-
tion with chemotherapy were included. The 5-year DMFS,
DFS, and OS rates for the small groups of T3NO disease
(n=84) and T4NO disease (n=43) were 96.6%, 88.2%,
98.8%, and 90.6%, 59.1%, 68.2%, respectively. Our results
are consistent with the outcomes of the above studies in the

IMRT era. Although many studies focused on LA-NPC, T3-

4NOMO were often analyzed as a subgroup or excluded in
RCTs. The appropriate management for T3-4NOMO NPC is
still controversial. Zhang et al** demonstrated that the
3-year DFS rate of T3NOMO NPC patients treated with
IMRT-based CCRT was only 91.1%, which still can be
improved. IC + CCRT or CCRT + AC sequence are con-
sidered as the possible strategies to improve the prognosis
of T3NOMO NPC patients. However, Li’s study'® compar-
ing CCRT=IC/AC with CCRT in patients with T3NO0-1MO0
disease, no benefit was found on OS (90.8% vs 90.3%, P =

https:
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Table 4 Adverse Events

CCRT n =216 IC+CCRT n = 146 P-value

AEs during induction chemotherapy

Anemia (grade 3—4) 6 (4.1%)

Thrombocytopenia (grade 3—4) 10 (6.8%)

Neutropenia (grade 3—4) 50 (34.2%)

Febrile neutropenia 3 (2.1%)

Liver dysfunction (grade 1-2) 32 (21.9%)

Kidney dysfunction (grade 1-2) 3 (2.1%)
AEs during chemoradiotherapy

Anemia (grade 3—4) 3 (1.4%) 15(10.3%) 0.002

Thrombocytopenia (grade 3—4) 3 (1.4%) 24(16.4%) <0.001

Neutropenia (grade 3—4) 15 (6.9%) 64 (43.8%) <0.001

Febrile neutropenia 2 (1.0%) 6 (4.1%) 0.144

Liver dysfunction (grade 1-2) 16 (7.4%) 45 (30.8%) <0.001

Kidney dysfunction (grade 1-2) 2 (1.0%) 18 (12.3%) <0.001
Cycles of concurrent chemotherapy

One 5 (2.3%) 12 (8.2%) 0.077

Two or three 211 (97.7%) 134 (91.8%)

Abbreviations: AE, adverse event; IC, introduction chemotherapy; CCRT, concurrent chemoradiotherapy.

0.820), DMFS (87.3% vs 89.4%, P = 0.896), and LRFFS
(95.4% vs 93.0%, P = 0.311) by adding IC or AC. Our
study revealed that the 5-year LRFFS, DFS, and OS were
remarkably worse in the IC+CCRT group than the CCRT
group, which was confirmed by multivariable analysis in
the T3NOMO subgroup. The result did not accord with
expectations, and the following reasons might explain the
results of this study. First, approximately 20% of patients
were insensitive to induction chemotherapy due to
chemoresistance.”*** The delayed delivery of definitive
radiotherapy would result in missing the best treatment
occasion and allow time for tumor progression. Secondly,
selective killing of radiosensitive subpopulations or accel-
erated repopulation of tumor clones induced by induction
chemotherapy might compromise the treatment effective-
ness of RT. An additional dose of RT may be given to
compensate for this phenomenon of accelerated tumor
repopulation.”® Besides, one of the effects of IC is the
early killing of micro-metastases. However, as we know,
the 5-year DMFS of this subgroup is more than 93%,*°
which narrowed the potential therapeutic gain in distant
metastasis control offered by IC, the ceiling effect.
Fourthly, the extra severe acute hematologic and nonhema-
tologic side effects result from IC will directly or indirectly
harm the patient’s immune system, which has become the
focus of researchers’ attention in the study of tumor treat-
ment. Lastly, one important thing that cannot be ignored is

that patients with bulk tumor volume or suspicion of
a positive node or distant metastasis even at the same
stage are more likely to be given induction chemotherapy.
Patients at relatively high risk might be assigned to the IC
+CCRT group.

For T4ANOMO NPC patients, it was often analyzed
together with patients with T4ANIMO NPC. Cao et al*®
showed that the 5-year OS and DMFS rates of patients
with T4NO-1MO0 NPC were only 74% and 82%, which still
requires improvement. IC used in the advanced primary
tumor is to shrink the lesion, improve hypoxia, and
enhance the sensitivity of the following radiotherapy.
And it is also a possible strategy for the early eradication
of micro-metastases. Yang et al® carried out a randomized
Phase III trial comparing IC+CCRT with CCRT in III-IVB
NPC patients (except T3NO-1), of which nearly 20% of
patients were T4NO-1 NPC. They suggested that IC +
CCRT improved DMFS, DFS, and OS compared with
CCRT in LA-NPC. Therefore, IC is recommended for LA-
NPC patients. Nevertheless, other retrospective studies did
not get the same conclusion. Luo et al?’ retrospectively
reported outcomes of T4 NPC patients, and 5-year DMFS
and OS for T4NO-1 patients were 75.8% and 79.4%. No
significant benefit was found by adding IC to the whole
group analysis. The exact treatment outcome of TANOMO
NPC patients was undefined. Our study revealed that the
5-year LRFFS, DMFS, DFS, and OS rates of T4ANOMO
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NPC patients in the IC+CCRT group did not significantly
differ from the CCRT group. However, this study demon-
strated that IC + CCRT group had a significantly higher
treatment-related side effect rate than the CCRT group,
mainly in grade 3—4 anemia, thrombocytopenia, neutrope-
nia, and grade 1-2 impaired kidney and liver function. The
purposes of IC before CCRT were to reduce tumor
volume, enhance radiotherapy feasibility, and protect nor-
mal organs around the tumor. But T3-4 disease is different
from T1-2 because IC could not lead to a centripetal
reduction in tumor volume due to skull base bone invasion
and/or intracranial extension. Generally, doctors delineate
patients’ tumor targets with T3-4 NPC refers to the MRI
before IC. Thus, although radiotherapy-related non-
hematological side-effects could not be wholly collected
for analysis in this study, we can still conjecture that IC
scarcely makes a difference in organ at risk protection
between IC + CCRT group and CCRT group. However,
the Kaplan—Meier survival curve of DMFS and DFS in the
TANOMO subgroup separated after a point of about 2
years, even though without statistical significance
(Supplement Data: Figure S2). Therefore, the role of IC
in patients with T4ANO NPC is worthy of further discussion

in prospective trials or combined with other systematic

treatments. Zhang et al®® retrospectively reviewed 49
T4NO-1 NPC patients treated with CCRT plus nimotuzu-
mab and found that the 3-year OS, DFS, LRFFS, and
DMEFS rates were 89.7%, 85.7%, 87.8%, and 97.9%,
respectively. For the TANOMO NPC patients, the optimal
treatment is worth exploring in various fields, such as
combining target treatment and improving the dose of
tumor target based on precision radiation.

The limitations of the present study are as follows:
First, the retrospective nature of this study; second, eva-
luation of non-hematological side-effects was not
included; last, the practical risk stratification factor, like
pre-treatment EBV DNA, could not be wholly collected
for analysis. Nevertheless, our report is noteworthy
because of the large population of T3-4NOMO NPC
patients, the long-term follow-up, the adoption of multi-
variate analysis and subgroup analysis to evaluate IC’s
contribution in patients with T3-4NOMO disease.

In conclusion, this retrospective study showed that
T3NOMO patients who received CCRT had better prog-
nosis than those treated with IC+CCRT. In terms of
T4NOMO disease, the outcomes are similar in both treat-
ment groups. Treatment-related toxicities are more com-

mon in IC + CCRT group. However, our results require

further confirmation of large sample size, prospectively,
randomized controlled trials.
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