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Korean perspectives of nasopharynx cancer management
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Abstract: Though Korea is located in non-endemic region of Epstein-Barr virus (EBV) infection and the
incidence rate of nasopharynx cancer (NPCa) is very low, some clinical and histologic characteristics are
similar to those in EBV endemic regions. Korean Radiation Oncology Group (KROG) established a database
of NPCa patients and a few informative studies were performed, which mostly have conformed to those from
the previously reports by others. Large variation in intensity modulated RT (IMRT) detail was recognized
and the key principles at Samsung Medical Center are introduced. Based on the current understandings of
Korean perspective, further refinement aiming at improved clinical outcomes would be anticipated through
large scale prospective clinical trials.
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Introduction and epidemiology

Nasopharynx cancer (NPCa) is usually distinguishable from
other malignancies arising in the head and neck region
because of its uniqueness with respects to epidemiology,
histologic type, clinical behavior, and treatment. According
to the global cancer statistics, the estimated crude incidence
of NPCa in the year of 2008 was 84,400, which represented
about 0.7% of all cancer burdens (1). It was reported that
there existed great variations in the age-adjusted incidence
rates depending on the geography and the ethnicity. The
highest incidence rate was reported in South-Eastern Asia
(6.5 and 2.8 per 100,000 male and female) and the lowest
was in Central America (0.2 and 0.1 per 100,000 male and
female). According to the Korean national cancer statistics
in the year of 2013 (2), the crude incidence of all types of
cancers was 225,343 and that of NPCa was 416. As a result
of unnecessary screening and overdiagnosis, the incidence
of thyroid cancer was very high [42,541] enough to deviate
the vital statistics in Korea (3). After excluding the incidence
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of thyroid cancer, the NPCa incidence accounted for 0.2%
of all cancer types and 9.1% of all malignancies arising in
the head and neck regions. Though Korea is located in
Eastern Asia and very close China, the incidence rate was
0.6 per 100,000 general Korean people, which was, more
or less, higher than in Western countries, and, however,
significantly lower than in South-Eastern Asia.

Epstein-Barr virus (EBV) infection prevalence
and histologic subtype

Histologic subtypes of NPCa are known to vary depending
on the geographic regions, which closely correlates with the
prevalence of EBV infection. Non-keratinizing subtype is
most common in EBV endemic regions including Southern
China, Hong Kong, and Singapore, and, on the other hand,
keratinizing subtype is more frequent in North America (4).
Though Korea belongs to the non-endemic region of
EBV infection and the incidence rate is remarkably low,
some clinicopathologic characteristics, however, seem to
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be shared with those in the endemic region in that there
is strong correlation with EBV infection and that more
frequent non-keratinizing subtype (5,6).

Establishment of Korean database

Though there have been occasional changes in the
treatment guidelines of NPCa, high dose radiation therapy
(RT) has long been the main treatment modality in
NPCa: RT alone for the patients at stage I and concurrent
chemoradiotherapy (CCRT) for those at higher stages (7).
Though the updated guidelines have been easily available
through the internet, it cannot be denied that the
actual therapeutic strategies have not been standardized
throughout Korea. Considering that the annual number of
newly diagnosed NPCa patients has been around 400 while
the number of RT facilities recently have become over 80,
the NPCa patients receiving RT has never been evenly
distributed to the RT facilities within Korea. In order to
see how the NPCa patients had been managed in Korea,
Korean Radiation Oncology Group (KROG) decided
to establish a retrospective database. Fifteen radiation
oncology departments participated in this project and the
clinical and treatment data of 1,476 patients, who were
given high dose RT from September 1988 till October
2011, were collected.

Patterns of care study

Data of 1,445 patients were used to assess the patterns of
care and the clinical outcome analyses (8). Following staging
work-up’s, the numbers of patients assigned to AJCC
stages I, II, III, and IV were 71 patients (4.9%), 279 (19.3%),
577 (39.9%), and 518 (35.8%), respectively. The time
frame was arbitrarily divided into 3 periods: the first period
was from 1988 till 1993, when 2-dimensional RT 2DRT)
technique was popular but 3-dimensional conformal RT
(3DCRT) technique was not; the second period was from
1994 dll 2002, when 3DCRT was popularized but intensity
modulated RT (IMRT) technique was not; and third period
was from 2003 till 2011, when IMRT became popularized
(Table 1). During the first period, 2DRT was applied to the
vast majority (97.5%) of the patients (as a sole RT modality
in 92.5% and as a part of RT course in 5.0%). During the
third period, on the contrary, the up-to-date techniques
of 3DCRT and IMRT were utilized to the vast majority
(92.0%) of the patients (35.5% and 56.5%, respectively),
while 2DRT was utilized to only minority (8.0%) of patients
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(as a sole RT modality in 3.8% and as a part of RT course
in 4.2%), respectively. As the imaging tool for local and
regional disease extent verification, utilization of magnetic
resonance (MR), in addition to CT, gradually increased
over time, meanwhile, bone scan and abdominal CT or
ultrasonography for systemic staging dramatically decreased
and were largely replaced by positron emission tomography-
computed tomography (PET-CT) during the third period.
Systemic chemotherapy was added to RT typically in those
at advanced stages, and the modes of chemotherapy in
relation to RT changed over the time frame: concurrent
administration of chemotherapy during RT (CCRT) has
become more frequent and popularized (15.0%, 41.4%,
and 75.1%); while neoadjuvant chemotherapy (Neo-C) has
become less and less frequent (55.0%, 37.8%, and 28.5%).
The overall survival (OS) rate at 5 years during the third
period was significantly improved when compared to those
during the first and second periods (63.5% vs. 64.8% vs. 79.9%,
P<0.001). This improvement in survival seemed to have been
the reflection of improvements in diagnostic imaging (MR and
PET-CT in addition to CT), RT technique (IMRT), and mode
of systemic chemotherapy administration (CCRT).

Treatment patterns and clinical outcomes in
cNO patients

The proportion of NPCa patients diagnosed without
lymph node metastasis (cNO) is generally very low. As
there have not been enough reports in this clinical setting,
no consensus opinion on the optimal treatment strategy
and the role of systemic chemotherapy has been available.
Among 1,045 patients who were registered to the database
from 2000 till 2011, 148 (14.2%) received upfront RT for
having c¢NO disease (9). cT stages were c¢T'l in 54 patients
(36.5%), ¢T2 in 29 (19.6%), ¢T3 in 24 (16.2%), and cT4
in 41 (27.7%), respectively, and treatment schemes were
RT alone in 70 patients (47.3%) and CCRT in 78 (52.7%),
respectively. Adjuvant chemotherapy (Adj-C) was added to
29 patients (19.6%), all of who received CCRT for having
cI2-4. Treatment patterns differed significantly depending
on cT stages. RT alone was more commonly applied to
the patients with c¢T'1 (43/54, 79.6%), while CCRT was to
those with ¢ 12-4 (67/94, 71.3%), respectively. The 5-year
rates of OS, locoregional (LR) control, disease-free (DF)
survival all ¢NO patients were 75.4%, 79.9%, 87.6%, and
69.5%, respectively (Table 2). In multivariate analyses, cT'1
patients achieved significantly better OS (100% wvs. 62.3%,
P=0.006) and DF survival (88.7% vs. 57.9%, P<0.001) than
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Table 1 Patterns of NPCa management and outcome in Korea
Variables 1988-1993 1994-2002 2003-2011 Total
Number of patients 40 495 910 1,445
Utilization of diagnostic imaging (%)
CT 97.5 92.1 95.1 94.1
MR 13.2 55.2 81.7 69.8
PET-CT 2.8 2.9 72.9 46.6
Bone scan 71.8 711 16.6 35.8
Abdominal CT or ultrasonography 80.6 55.7 14.7 29.4
RT technique (%)
IMRT - 0.4 56.5 35.7
3-dimensional RT 25 16.2 35.5 28.0
2DRT/3-dimensional RT 5.0 26.1 4.2 1.7
2DRT 92.5 57.3 3.8 24.6
Mode of chemotherapy (%)
Concurrent chemotherapy with RT 15.0 41.4 75.1 61.9
Induction chemotherapy before RT 55.0 37.8 28.5 324
Adj-C after RT 7.5 22.8 275 25.3
OS at 5 years 63.5 64.8 79.9 73.6

NPCa, nasopharynx cancer; RT, radiation therapy; IMRT, intensity modulated RT; OS, overall survival; 2DRT, 2-dimensional RT;
Adj-C, adjuvant chemotherapy; PET-CT, positron emission tomography-computed tomography; MR, magnetic resonance.

Table 2 Summary of prognostic factors by multivariate analyses in cNO NPCa patients

Characteristics 0OS (%) LR Distant mejtastasis- P _DF P
control (%) free survival (%) survival (%)

Total (n=148) 75.4 79.9 87.6 69.5

cT stage 0.006 0.938 0.102 <0.001
cT1 (n=54) 100 95.5 97.8 88.7
cT2-4 (n=94) 62.3 70.8 80.6 57.9

Treatment 0.748 0.008 0.807 0.029
RT alone (n=70) 83.6 77.0 91.5 66.4
CCRT (n=78) 67.7 83.0 83.2 71.8

Adj-C 0.987 0.199 0.244 0.879
No (n=119) 77.6 86.1 85.9 69.4
Yes (n=29) 67.7 68.9 95.5 65.7

NPCa, nasopharynx cancer; RT, radiation therapy; CCRT, concurrent chemoradiotherapy; OS, overall survival; Adj-C, adjuvant
chemotherapy; LR, locoregional; DF, disease-free.

those with ¢T2-4 regardless of chemotherapy and CCRT
was significantly advantageous over RT alone with respects
to LR control (77.0% wvs. 83.0%, P=0.008) and DF survival
(66.4% vs. 71.8%, P=0.029). Adj-C applied following RT
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or CCRT to ¢T2-4 patients, however, failed to improve any

of the clinical outcomes. Consequently, RT alone seemed
sufficient to the patients with ¢T'1 and CCRT alone (without
Adj-C) is highly recommended to those with ¢T2-4.
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Total
(n=1,445)
[
RT alone as main Tx CCRT as main Tx
or cT1-2NO (n=895)
(n=555)
Neo-C + CCRT CCRT CCRT + Adj-C
(n=188) (n=380) (n=327)
\ N 4

1:1 propensity score
matching: Neo-C +
CCRT vs. CCRT
(n=150+150)

1:1 propensity score
matching: CCRT vs.
CCRT + Adj-C
(n=239+239)

Figure 1 Two propensity score matching analyses were performed
to investigate role of neoadjuvant and adjuvant chemotherapy
(Adj-C) in nasopharynx cancer (NPCa) patients receiving
concurrent chemoradiotherapy (CCRT) as main modality for
having locoregionally advanced stages. RT, radiation therapy;

Neo-C, neoadjuvant chemotherapy.

Role of chemotherapy in stage Il

From the database, 138 patients were selected, who
received high RT with or without chemotherapy at 12
departments from 2004 till 2011 for having stage II (cT1N1
or ¢T2NO0-1) (10). Treatment methods included RT alone
in 34 patients (24.6%), Neo-C + RT in seven (5.1%),
CCRT in 80 (58.0%), and Neo-C + CCRT in 17 (12.3%),
respectively. Adj-C was optionally added following RT or
CCRT in 42 patients (30.4%). The 5-year rates of OS, LR
control, DF survival of all patients were 88.2%, 86.2%,
and 74.4%, respectively. Multivariate analyses showed that
CCRT significantly improved LR control (P<0.001) and
DF survival (P=0.012). Neo-C failed to improve any of the
clinical outcomes and concurrent chemotherapy failed to
reduce distant metastasis or to increase OS. CCRT alone
seemed to be optimal in treating stage II patients.

Role of neoadjuvant and Adj-C in locoregionally
advanced stages

Neo-C has the rationales of reducing tumor burden before
initiating definitive local treatment and eradicating probable
micro-metastases at the same time. Several phase II trials
reported high overall response rate following cisplatin-based
combination chemotherapy ranging from 75-90% (11-13),
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however, prospective randomized trials failed to demonstrate
survival benefit (14-16). Influenced by Intergroup study
0099 (17), Adj-C was frequently employed in several
clinical trials investigating the efficacy of CCRT (18,19).
Survival benefit, however, was not demonstrated by Adj-C
either. Meta-analysis reported in 2015 by Yan ez a/. (20)
showed that there was survival benefit neither by Neo-C
nor by Adj-C when compared with CCRT alone.

Among total 1,445 patients registered to the database,
systemic chemotherapy was concurrently delivered during
the RT course (CCRT) in 895 patients (61.9%) as the main
treatment for having locoregionally advanced stages. Among
these, CCRT alone was given in 380 patients (42.5%),
Neo-C was given before CCRT in 188 (21.0%), and Adj-C
was added following CCRT in 327 (36.5%), respectively
(Figure I). The roles of Neo-C and Adj-C in conjunction with
CCRT were assessed through 1:1 propensity score matching
on ten clinical variables (21) (manuscript in preparation).

Comparisons between Neo-C + CCRT and CCRT
were done on 300 patients (150 from each group) (21) and
revealed that there was no advantage by adding Neo-C with
respects to the clinical outcomes of 5-year OS (81.1% us.
72.1%, P=0.340), DF survival (57.1% vs. 52.2%, P=0.978),
and distant metastasis-free survival (76.2% vs. 64.9%,
P=0.390). LR control at 5 years, however, was significantly
worse in Neo-C + CCRT group (72.4% vs. 85.2%,
P=0.014), which might have been related to lengthier RT
duration following Neo-C. Based on these findings, Neo-C
should not be routinely recommended to all patients but
should only be considered in the limited patients in whom
tumor volume reduction before CCRT would be desired
(Ex: tumors that have invaded the skull base and are very
close to the central nervous system).

Comparisons between CCRT and CCRT + Adj-C were
done on 478 patients (239 from each group) (manuscript
in preparation) and revealed that the addition of Adj-C
improved DF survival at 5 years (71.3% wvs. 60.3%,
P=0.018), mainly by decreasing distant metastasis, but failed
to improve OS (76.2% wvs. 69.5%, P=0.089) and LR control
(85.4% wvs. 81.2%, P=0.112). Though Adj-C was able to
reduce distant metastasis, its role on LR control and OS
benefit is yet to be determined.

Weekly vs. triweekly chemotherapy in CCRT
setting

Lee et al. (22) and Loong et al. (23) reported that higher
cisplatin dose during CCRT could significantly improve
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Local component

(n=23, 7.8%)
14
1 8
44
5 13

Distant component
(n=50, 17.1%)

Regional component
(n=26, 8.9%)

Inside target (=12, 4.1%)
Outside target (n=9, 3.1%)
In- and outside target (n=5, 1.7%)

Figure 2 Patterns of failure following selective neck irradiation
(SNI) at Samsung Medical Center.

LR control and survival. In CCRT setting, cisplatin
chemotherapy typically was delivered at 3 weeks’ interval,
which was usually associated with toxicities. Updated meta-
analysis of 19 trials including 4,806 patients reported that
CCRT significantly improved OS (24), and though not
directly compared, either weekly cisplatin (30-40 mg/m’)
or triweekly high-dose cisplatin (100 mg/m’) was thought
to be similarly effective. Korea Cancer Study Group (25)
conducted a multicenter randomized phase II study to
compare triweekly cisplatin (3 doses of 100 mg/m®) and
weekly cisplatin (7 doses of 40 mg/m®) and evaluated the
efficacy and toxicity profiles. Analyses on 109 eligible
patients from 19 Korean institutes, accrued from 1996 till
2012, demonstrated no differences with respects to DF
survival and grade 3-4 toxicity profiles, while improved
functional outcomes at 3 weeks following weekly regimen
was achieved. Though weekly chemotherapy regimen,
however, is not widely applicable in Korea because of
the limitation by health insurance reimbursement policy,
could be a reasonable option to the patients showing poor
tolerance to high dose infusion by triweekly regimen.

Issues on RT detail

As stated above, advances in RT technique in treating
NPCa, from 2DRT to 3DCRT to IMRT, were evident over
time in Korea through the patterns of care study (7). OS
improvement was evident during the third period (1able 1),
when IMRT application was remarkably increased. This
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improvement, of course, coincided with the improved
anatomic staging as well as the optimized combination of
systemic chemotherapy with RT. The existence of large
variations, however, was demonstrated through the plan
comparison on two example cases by five departments in
the delineations of target and normal organs and the dose
schedules (26). These mainly physician-related factors
could have influenced the quality of IMRT plans and
the consequent clinical outcomes. No single standard
recommendation on target definition, dose constraints to
the normal organs and dose fractionation schedule has been
available as of yet in Korea.

Bilateral entire neck irradiation has long been
traditionally recommended. There have been, however,
increasing evidence supporting selective neck irradiation
(SNI) concept in treating NPCa. Two target volumes
are defined with references to all clinical information at
Samsung Medical Center: gross tumor volume (GTV) is
defined as grossly visible and known primary and metastatic
lesions; and clinical target volume (CTV) is defined as the
tissues immediately adjacent to GTV and lymph nodes at
equivocal risk of metastasis. SNI policy was applied to 293
consecutive NPCa patients from January 2001 till July 2013
and differential dose schedules were delivered to GTV and
CTYV by serial shrinking field with or without simultaneous
boost technique (27). After the median follow-up duration
of 56 months, 85 patients (29.0%) developed treatment
failures and distant metastasis component was most
common in 50 (17.1%), followed by regional failure in 26
(8.9%) and local failure in 23 (7.8%), respectively (Figure 2).
Among those with regional relapse component, 12 patients
(4.1%) developed inside CTV recurrence, nine (3.1%) did
outside recurrence, and five (1.7%) did both inside and
outside recurrences, respectively. Lower neck lymphatic(s)
was (were) not irradiated in 143 patients (48.8%) based on
the above target definition, and only four (2.8%) developed
recurrence in the un-irradiated lower neck. Only one
patient (0.3%) developed level 1B recurrence. Based on
these very low rates of outside target recurrence following
target delineation with careful evaluation of all clinical
information, SNI policy seemed highly reasonable strategy
in terms of effectiveness and safety.

Predictive nomogram

Anatomic staging system only sometimes is not sufficient
in predicting the clinical outcomes. Individual patients’
data of 270 NPCa patients, who were given RT or CCRT
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at Samsung Medical Center from 1996 till 2012, were
analyzed to identify the important factors on response to
RT and OS (28). Nomograms were created based on the
prognostic factors and external validation was attempted
using the dataset of 122 patients, who were treated at Pusan
National University Hospital from 1994 till 2009. This
validation showed perfect correlation with each other, and
utilization of these nomograms in personalized care and
counselling would be anticipated.

Summary

Korea is located in non-endemic region of EBV infection
and the incidence rate of NPCa is quite lower when
compared with that in other parts of Asian continent.
Korean NPCa patients, though very different in
epidemiologic point, have similar clinical and histologic
characteristics (EBV positivity and frequency of non-
keratinizing subtype) to those in EBV infection endemic
regions. KROG established a database of NPCa patients,
who were treated from 1988 till 2011, and a few informative
studies were performed based on the database (treatment
patterns and clinical outcomes of ¢cNO patients, role of
chemotherapy in stage II patients, role of Neo-C and Adj-C
added to CCRT in patients with locoregionally advanced
stages). It was evident that the clinical outcomes improved
along the time frame, which was the contribution not only
of improved anatomic staging and RT technique, but also of
optimal use of systemic chemotherapy. Important findings
from KROG database and KCSG prospective trial mostly
have conformed to those from the previously reports by
others (retrospective, prospective, and meta-analysis). Large
variation with respects to the detail in IMRT planning
was recognized and the key principles currently applied
at Samsung Medical Center were briefly introduced with
promising outcomes. Based on the current understandings
of Korean perspective in management of NPCa, future
refinement aiming at improved clinical outcomes through
large scale prospective clinical trial would be anticipated.
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