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Summary of Literature Review 

Epidemiology and Risk Factors of Nasopharyngeal Carcinoma 

Nasopharyngeal carcinoma (NPC) is a rare disease in the Western world, with an incidence in the United States of 
0.5–2 per 100,000 [1]. However, the incidence of NPC is significantly higher in southern China, southeast Asia, 
and the Middle East/North Africa, where it is one of the most common cancers [1]. This geographic variation 
suggests interactions of different factors such as Epstein-Barr virus (EBV) infection [2], genetic predisposition, 
and environmental factors including diet [3,4], which are more likely to be found in combination in endemic 
regions. In the Western world, some of the incidence may be driven by classic risk factors common to most head 
and neck cancers, such as tobacco use or alcohol consumption [5], but the highest incidence rates are still found in 
Asian immigrant populations [6]. The incidence of NPC peaks around ages 50 to 59 and then declines [7]. 
However, an increased incidence of NPC in younger individuals in endemic regions suggests that affected 
individuals may carry a genetic predisposition towards EBV infection early in life, leading to an increased 
predisposition to NPC. NPC cells express EBV latent proteins, such as EBNA-1, LMP-1, and LMP-2, as well as 
BamHI, a fragment of the EBV genome [8]. It is thought that viral proteins may induce epithelial cellular growth 
following exposure to EBV [9], with secondary genetic alterations occurring with exposure to environmental 
carcinogens later in life [3].  

Clinical Presentation and Evaluation 

NPC patients commonly present with headache, cranial nerve involvement, nasal obstruction, or a neck mass due 
to nodal metastases. However, patients may remain asymptomatic for a long time, given the often clinically occult 
site of presentation. When a patient is suspected of having NPC, endoscopic visualization of the primary tumor 
should be the initial step. Most tumors arise in the lateral nasopharyngeal wall in the fossa of Rosenmüller. 
Endoscopic biopsy should be performed. In the most recently modified World Health Organization (WHO) 
classification, the category of squamous cell carcinoma subtype (keratinizing squamous cell carcinoma) was 
retained, while the other 2 subtypes were combined under a single category of “nonkeratinizing carcinoma,” 
which was further subdivided as being “differentiated” or “undifferentiated.” In addition, lymphoepithelioma-like 
carcinoma was considered a morphologic variant of undifferentiated carcinoma. The use of numerical 
designations of WHO types 1, 2, and 3 was also eliminated in the most recent classification, and the subtype of 
basaloid squamous cell carcinoma was added [7,10]. NPC is clinically staged according to the International Union 
Against Cancer (UICC) and the American Joint Committee on Cancer (AJCC). To assess the locoregional extent 
of disease, imaging for NPC patients usually should include magnetic resonance imaging (MRI) of the 
nasopharynx, skull base, and neck. The upper mediastinum should also be imaged if there are low neck nodal 
metastases. Although computed tomography (CT) can detect mass lesions in the nasopharynx, MRI is superior at 
detecting the extent of osseous, cranial nerve, and intracranial involvement, which is critical given the propensity 
for skull base invasion and intracranial spread. As NPC tends to metastasize early, with distant metastases having 
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a reported frequency of up to 11% [11], additional imaging with positron emission tomography (PET) may be 
helpful. In a case where a PET scan is not available, a bone scan and CT scan of the chest and abdomen is 
recommended [12,13]. In light of the evidence supporting measurement of baseline and post-treatment plasma 
EBV DNA levels to monitor response and recurrence, a pretreatment and post-treatment EBV DNA level may be 
appropriate; the value in guiding therapy is the subject of an ongoing NRG protocol [14,15]. 

General Treatment for Nasopharyngeal Carcinoma 

Given that most patients present with locoregionally advanced disease not amenable to definitive surgical 
resection as well as the inherent morbidity of surgical resection in the nasopharynx, most patients with NPC are 
treated with radiation with or without chemotherapy. Surgery is typically reserved for salvage of post-radiation 
therapy recurrences and can be combined with brachytherapy or other forms of reirradiation. Interestingly, in the 
United States, Asians have the highest rate of receiving radiation only [6], which was significant in the 
multivariate stratified analysis; it is unclear if this is due to an unfit or elderly age distribution in this population or 
a cultural or socioeconomic factor resulting in higher levels of guideline-discordant care. 

Treatment of Stage I (Early) Disease 

NPC is a radiosensitive tumor, and early-stage disease (T1N0) is usually treated with radiation therapy (RT) only. 
Traditionally, 3-D conformal radiation therapy (3D-CRT) has been used for treating early-stage NPC, but recent 
randomized studies point to the benefits of intensity-modulated radiation therapy (IMRT) in avoiding late 
toxicities such as xerostomia [16,17]. In 1 randomized study comparing 3D-CRT with IMRT for early-stage NPC 
patients, the European Organisation for the Research and Treatment of Cancer (EORTC) core questionnaire and 
EORTC quality-of-life module for head and neck cancer (QLQ-H&N35) were completed at baseline and 2, 6, and 
12 months after RT to assess for differences in toxicity based on radiation technique. At 12 months post-RT, more 
patients had recovered at least 25% of pre-RT stimulated whole saliva, 12 (50.0%) in the IMRT group compared 
to 1 (4.8%) in the 3D-CRT group. Furthermore, recovery of 25% of pre-RT stimulated parotid saliva flow was 
seen in 20 patients (83.3%) in the IMRT group and 2 patients (9.5%) in the 3D-CRT group. This study confirms 
that IMRT was superior to 3D-CRT in terms of parotid sparing and improved quality of life for early-stage 
disease [16]. In a second study of 60 patients with stages T1–2bN0–1M0 [18], patients were randomized to either 
IMRT or 2D-CRT. At 1 year after treatment, patients in the IMRT arm had a lower incidence of severe 
xerostomia based on the Radiation Therapy Oncology Group®/EORTC late radiation morbidity scoring criteria 
compared to patients receiving 2D-CRT therapy (39.3% versus 82.1%; P=0.001) [17]. Regarding intensity-
modulated proton therapy in NPC, mature clinical data is lacking, although some institutions have started 
performing comparative studies between the 2 modalities [19]; in the main, it remains a largely experimental 
approach. 

Early-stage NPC is curable with RT alone, with a 5-year overall survival (OS) of close to 90% for stage I disease 
[18,20]. Even though a noted improvement in outcome in recent years can be attributable to better staging 
modalities and stage migration, an improvement in radiation planning and delivery techniques likely explains at 
least some of this improvement [12,20]. It is unclear if adjuvant or neoadjuvant systemic therapy would offer any 
benefit to patients with early-stage NPC, as very few patients with stage I or early stage II disease have been 
included in clinical trials examining this question. 

Treatment of Stage II (Intermediate) Disease 

Patients with stage II NPC (T1N1, T2N0-1), especially those with node-positive disease, have a substantial rate of 
distant metastases, and therefore concurrent chemotherapy and radiation therapy is recommended [21]. In a study 
involving 230 stage II (Chinese staging of 1992) NPC patients (T1-2N1 or T2N0 with parapharyngeal space 
involvement), participants were randomized to RT alone (n =114) or RT with concurrent cisplatin (n =116) 
(CCRT). Patients on the CCRT arm received cisplatin (30 mg/m2 weekly during CRT) and had a statistically 
significant improvement in the 5-year OS rate (94.5% versus 85.8%, P=0.007), progression-free survival (PFS) 
rate (87.9% versus 77.8%, P=0.017), and distant metastasis–free survival rate (94.8% versus 83.9%, P=0.007). 
There was, however, no difference noted in the 5-year locoregional relapse–free survival rate (93.0% versus 
91.1%, P=0.29) [22]. The main contributor to the improvement in OS was the significant reduction in the rate of 
distant metastases. Furthermore, on multivariable analysis the only independent factor associated with OS, PFS, 
and distant control was the number of chemotherapy cycles administered. As one might expect, chemotherapy 
leading to improvements in outcome also resulted in increased acute toxicity. Fortunately, no clear increase in 
chronic toxicities was observed. These findings support concurrent chemoradiotherapy as the treatment of choice 
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for patients with stage II NPC [22]. As patients with T2N1 disease appear to have a higher distant metastasis risk 
compared to patients with T2N0 and T1N1 disease, the use of systemic therapy for patients with T2N1 disease is 
more justifiable [23,24]. 

Treatment of Stage III or IV (Advanced) Disease 

Concurrent Chemoradiotherapy 

Concurrent chemotherapy and radiation is the backbone of treatment of locally advanced NPC. One of the early 
trials comparing radiation alone to concurrent chemoradiotherapy was the phase III Intergroup 0099 study 
randomizing patients to RT only (1.8 to 2.0 Gy per day for 35 to 39 fractions, for a total dose of 70 Gy) versus RT 
plus chemotherapy. Of note, the RT was delivered using opposed lateral beams, not IMRT. The chemotherapy 
regimen consisted of cisplatin 100 mg/m2 on days 1, 22, and 43 during RT, followed by cisplatin 80 mg/m2 on 
day 1 and 5-fluorouracil (5-FU) 1000 mg/m2/day on days 1 to 4, administered every 4 weeks for 3 cycles after 
RT. Although only 63% of patients completed 3 cycles of concurrent therapy and only 55% completed adjuvant 
chemotherapy, by intention-to-treat analysis, the use of concurrent chemotherapy dramatically improved both PFS 
and OS. The median PFS time was 15 months for eligible patients on the RT arm and was not reached for the 
chemoradiotherapy group. Furthermore, the 3-year PFS rates were 24% and 69%, respectively (P<0.001). The 
median survival time was 34 months for the RT arm and was not reached for the chemoradiotherapy arm, and the 
3-year survival rates were 47% versus 78%, respectively (P=0.005) [25]. 

Other studies have confirmed the basic findings of the Intergroup 0099 study, demonstrating its applicability to 
endemic NPC regions and confirming the essential role of concurrent therapy [26-30]. However, the difficulty of 
administering a concurrent and adjuvant chemotherapy regimen remains a challenge due to acute and late 
toxicities. This has led to an increased interest in investigating the efficacy of alternative cisplatin dosing 
schedules or alternative systemic agents combined with radiation therapy. A single-center noninferiority trial 
compared carboplatin 100 mg/m2/day [7,19,31,32] with cisplatin 100 mg/m2/day [17,33] in the concurrent setting. 
Following the completion of chemoradiation, those assigned to the carboplatin arm received carboplatin at area 
under the curve dose 5 intravenously and 5-FU infusion at 1000 mg/m2/day by 96-hour infusion every 4 weeks for 
a total of 3 cycles, and those in the cisplatin arm received cisplatin 80 mg/m2 intravenously and 5-FU infusion at 
1000 mg/m2/d by 96-hour infusion every 4 weeks for a total of 3 cycles, both beginning 4 weeks after the end of 
RT. The efficacy of the 2 regimens was equivalent, with carboplatin better tolerated, with less renal toxicity, 
nausea, vomiting, and anemia. Confirmation trials are needed, as the confidence intervals for survival in this trial 
were rather wide [34]. Additionally, as RT with weekly cisplatin has been found to be superior to radiation alone 
in randomized trials conducted in endemic regions, many Asian centers have adopted weekly concurrent cisplatin 
as a standard clinical practice, although the weekly regimen has not been compared head to head against the 
standard of 100 mg/m2 cisplatin every 3 weeks [35,36]. 

Sequencing of Additional Chemotherapy With Chemoradiotherapy 
Although meta-analysis results in the wake of Intergroup 0099 confirm the positive effects of concurrent 
chemoradiotherapy, the role of chemotherapy in the neoadjuvant or adjuvant setting remains a topic of debate [37-
39]. Adjuvant systemic therapy following concurrent chemoradiotherapy was assessed in a study from China in 
which a total of 251 patients were assigned to concurrent chemoradiotherapy followed by adjuvant chemotherapy, 
and another 257 patients were assigned to chemoradiotherapy only. Approximately 20% of the patients in the 
adjuvant arm did not receive chemotherapy per protocol. After a median follow-up of 37.8 months, the 2-year 
failure-free survival rate was 86% in the concurrent-adjuvant group versus 84% in the concurrent group (P=0.13) 
[39]. Although the data suggest that adjuvant chemotherapy may not be beneficial, it must be noted that this study 
was not designed as a noninferiority study against the standard. Hence, it is difficult to draw definitive 
conclusions. Given the fact that plasma EBV DNA levels have prognostic value in patients with recurrent 
metastatic NPC [40], there is increasing interest in stratifying the care of patients based on the detectability of 
EBV after definitive concurrent therapy [15]. NRG HN 001 randomizes patients with undetectable EBV after 
their definitive chemoradiotherapy to either chemotherapy with cisplatin and 5-FU versus observation. On the 
other hand, patients with detectable EBV will be randomized to cisplatin/5-FU versus gemcitabine/paclitaxel. The 
study will enroll patients in North America as well as Asia and may help answer the question of whether adjuvant 
chemotherapy can be omitted, at least for a selected group of patients with undetectable EBV. The study could 
better define the role of EBV titers in determining the most appropriate therapeutic choices after 
chemoradiotherapy; however, 1 issue remains: the need for harmonization of the PCR assays for detection of 
EBV [41] (see Variant 1). 
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As adjuvant chemotherapy on Intergroup 0099 was poorly tolerated and may not be the main factor in the 
improved survival seen in this study, chemotherapy given prior to chemoradiotherapy, also called neoadjuvant or 
induction therapy, has been proposed as a possible alternative. 

Several phase II studies have attempted the induction approach with acceptable outcomes and toxicity profiles. A 
randomized phase II trial comparing induction chemotherapy followed by concurrent therapy to concurrent 
therapy only provided encouraging results, with a possible positive impact on survival. However, this requires 
confirmation in the phase III setting [42]. In a trial investigating a radiation fractionation question, 50 patients 
with stage III and IV disease were treated with an induction chemotherapy approach, with response to induction 
being strongly predictive for locoregional control, disease-free interval, and OS [31]. In a randomized phase II 
study completed in Hong Kong, induction docetaxel 75 mg/m2 and cisplatin 75 mg/m2 were administered every 3 
weeks for 2 cycles, followed by cisplatin at 40 mg/m2/week given concurrently with RT; this was compared to 
concurrent therapy only. The 3-year PFS rates for the induction versus concurrent-only arms were 88.2% versus 
59.5% (hazard ratio [HR] =0.49; 95% confidence interval [CI], 0.20–1.19; P=0.12), and the 3-year OS rates were 
94.1% versus 67.7% (HR =0.24; 95% CI, 0.078–0.73; P=0.012), favoring the induction arm [42]. GORTEC is 
completing a multicenter phase III trial comparing induction chemotherapy with docetaxel, cisplatin, and 5-FU 
followed by concurrent chemoradiotherapy to concurrent chemoradiotherapy alone for patients with T2b, T3, or 
T4 NPC with lymph node involvement (≥N1). The results of a recently completed randomized trial of induction 
therapy with gemcitabine, carboplatin, and paclitaxel failed to show an advantage to induction therapy [43]. 
Another recently reported trial (NPC-0501) failed to show a benefit in changing the sequence of therapy from a 
concurrent-adjuvant to an induction-concurrent approach [44] (see Variant 2). 

Alternative Radiation Schedules 

The current standard radiation schedule for NPC is 70 Gy in 2 Gy fractions given daily. Although meta-analyses 
have suggested improved outcomes with accelerated or hyperfractionated regimens for head and neck cancers in 
general, these have not been widely adopted in NPC [45]. The role of accelerated fractionation in patients with 
NPC was investigated in a 4-arm randomized trial and appeared to offer an advantage in the concurrent-adjuvant 
chemotherapy arm with accelerated radiation, achieving a reduction in local failure and cancer-specific deaths 
[46]. NPC-0501 investigated the role of accelerated fractionation in addition to systemic therapy and concluded 
that acceleration is not recommended in locoregionally advanced NPC [44]. Despite these findings, other studies 
have revealed increased toxicity, especially to the central nervous system and skin, without a clear benefit in 
outcome when using accelerated approaches [47,48]. Many studies have reported excellent locoregional control 
with the use of IMRT [49,50], with reduced xerostomia establishing this as a standard modality in NPC. Of note, 
most centers employ IMRT using a simultaneous integrated boost technique, which typically enacts a mild 
acceleration of the radiation dose to gross disease volumes. In addition, replanning during IMRT can improve the 
quality of life for patients with NPC [51]. 

Treatment of Recurrent and Metastatic Disease 

As NPC is a chemosensitive disease with a response rate approaching 80%, systemic chemotherapy is considered 
the standard of care for patients who have metastatic disease as well as those with locoregionally recurrent disease 
who are not candidates for further locoregional therapy. In general, combination therapies that include a platinum 
agent have been noted to produce superior benefits compared to single-agent therapies [52]. Despite the fact that 
the results of the EXTREME regimen revealed a survival advantage by adding cetuximab to a platinum-based 
regimen in squamous cell carcinoma of the head and neck, this is not a recommended approach in NPC, given that 
this trial did not include patients with this disease [53]. However, no randomized trials have established a standard 
regimen for patients with recurrent metastatic NPC. In a large single-institution retrospective study, several 
regimens were compared, including cisplatin + 5-FU, paclitaxel + cisplatin, gemcitabine + cisplatin, paclitaxel + 
cisplatin + 5-FU, and bleomycin + cisplatin + 5-FU. No statistically significant differences were observed in PFS 
(P=0.247) or OS (P=0.127) among the different groups in this retrospective analysis [33]. Recent evidence 
suggests that ERCC1 C8092A polymorphism can predict PFS in metastatic/recurrent NPC treated with cisplatin 
[54]. The performance status of patients and their history of previous chemotherapy play a significant role in 
deciding which chemotherapy regimen would be most appropriate and whether single- or double-agent regimens 
would be more suitable. Of note is that plasma EBV DNA levels have been shown to have prognostic value in 
patients with recurrent or metastatic NPC and can be used as a prognostic tool when obtained serially at time 
points prior to therapy initiation as well as at follow-up visits [40] (see Variant 3 and Variant 4). For patients with 
known metastatic disease to the bone, the use of bisphosphonates is advocated.  
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Second-line chemotherapy can be considered for patients with progression of disease following first-line therapy, 
as several agents have been shown to have activity in metastatic NPC. Potential choices include taxanes, 
gemcitabine, capecitabine, methotrexate, irinotecan, and vinorelbine [55-58]. 

Tyrosine kinase inhibitors (TKIs) have also been shown to have clinical activity in recurrent disease, but none of 
these agents have been approved for this indication. The overall response rate, if the outcome of stable disease is 
included, has been reported as high as 54% [59]. The use of TKIs in NPC remains largely within the clinical trial 
setting [59,60]. TKIs have also been used in combination with cytotoxic chemotherapy in the recurrent or 
metastatic setting [60], but this combination approach should similarly not be considered outside of a clinical trial. 
The high incidence of hemorrhage observed in some studies using antivascular agents has precluded the further 
development of these drugs for recurrent or metastatic NPC [61]. 

Local recurrence is a major cause of mortality and morbidity, despite advances in treating locally advanced 
disease. The best salvage treatment for locally recurrent NPC is unclear and should be determined on a case-by-
case basis. Options for salvage include brachytherapy, external radiation therapy, stereotactic radiation therapy 
(SRT), and nasopharyngectomy. Reirradiation of the primary site or salvage surgery, if technically feasible, 
should be considered for treatment of local or regional recurrences, and these have been performed for selected 
patients with recurrent T1 or T2 disease [62] (see Variant 5). A nasopharyngectomy via a maxillary swing 
approach has been investigated and can be considered if carefully tailored to individual cases [63]. 

Reirradiation should be performed in selected centers with expertise [62]. Recent studies suggested that 
reirradiation with IMRT may offer long-term control, with a 2-year locoregional recurrence–free survival rate 
close to 65%. This was at the price of moderate to severe late toxicities in up to 35.7% of reirradiated patients 
[64]. The decision to proceed with reirradiation has to be weighed very carefully against potential toxicity and 
ought to be done in centers with technical and supportive care expertise. Factors affecting the decision to 
reirradiate include performance status, prior RT dose, and the expected remaining tolerance of normal tissues 
[65]. Even though IMRT has been used in this setting, there is no clearly adopted standard of radiation technique 
used to treat the recurrent disease. Fractionated SRT may provide excellent local control, although toxicities have 
always been a concern. The rate of long-term toxicity may be as low as 5.3% in selected patients treated at 
experienced centers [66]. However, there is no clear consensus on what constitutes an optimal fractionation 
regimen [66]. In a recent large retrospective report, the 5-year OS and distant metastasis–free survival rates were 
significantly higher when a program of endoscopic nasopharyngectomy and IMRT was compared to conventional 
2-D RT [67]. Brachytherapy for recurrent node-negative T1 or T2 disease has been effective in salvaging a 
selected group of patients. A high rate of local control with low morbidity is possible if rigorous selection 
processes are applied. No randomized trials have been performed in this clinical setting, and there are few 
recommendations [68]. Major late complication rates as high as 35% have been reported in some retreatment 
series, stressing the need to restrict these approaches to a very select patient population treated in centers with 
expertise [69] (see Variant 6). 

Summary of Recommendations 

 Patients with locally advanced NPC who had poor tolerance to initial concurrent therapy can either omit 
adjuvant chemotherapy or receive it, provided it can be administered in a timely manner and they have a good 
recovery from their toxicity. 

 Patients with locally advanced and bulky, invasive NPC are almost always treated with concurrent 
chemoradiation, although sequential or adjuvant approaches are also acceptable modalities. 

 Patients with NPC presenting with an isolated bone focus of metastatic disease may achieve lengthy 
progression-free survival when treated with definitive concurrent chemoradiation to the primary site as well 
as definitive radiation (or SBRT) to the metastatic bone disease. 

 A platinum doublet is the most accepted standard systemic regimen for recurrent or metastatic NPC. 

 Nasopharyngectomy, SRT, IMRT alone, or IMRT with concurrent chemotherapy are all acceptable modalities 
in the management of locally recurrent NPC in the absence of distant disease. 

Summary of Evidence 

Of the 69 references cited in the ACR Appropriateness Criteria® Nasopharyngeal Carcinoma document, 67 are 
categorized as therapeutic references including 25 well designed studies, and 22 good quality studies. 
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Additionally, 2 references are categorized as diagnostic references including 1 good quality study. There are 21 
references that may not be useful as primary evidence. 

The 69 references cited in the ACR Appropriateness Criteria® Nasopharyngeal Carcinoma document were 
published from 1992-2015. 

While there are references that report on studies with design limitations, 48 well designed or good quality studies 
provide good evidence. 

Supporting Documents 

For additional information on the Appropriateness Criteria methodology and other supporting documents go to 
www.acr.org/ac. 
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Clinical Condition: Nasopharyngeal Carcinoma 

Variant 1: A 70-year-old man presents with a T3N2M0 EBV-positive nonkeratinizing nasopharyngeal 
carcinoma. He completes a definitive course of IMRT to a prescribed dose of 6996 cGy in 
combination with concurrent cisplatin (100 mg/m2 for 3 doses) but requires 2 dose 
reductions and experiences 1 brief hospitalization near the end of treatment due to severe 
mucositis, dehydration, and need for feeding tube placement. 

Treatment Rating Comments 

No further therapy 6  

Testing of EBV DNA level and recommendation 
for adjuvant therapy if test is positive 

5 

See reference [41]. NRG HN001 is testing this, but 
until the result of this trial is available, standard 
treatment is still 3 cycles of adjuvant 
chemotherapy. This procedure may be appropriate 
but there was disagreement among panel members 
on the appropriateness rating as defined by the 
panel’s median rating. 

Adjuvant cisplatin/5-FU × 3 cycles 5 

See reference [25]. A large proportion of patients 
could not complete adjuvant chemotherapy. This 
procedure may be appropriate but there was 
disagreement among panel members on the 
appropriateness rating as defined by the panel’s 
median rating. 

Break for 3 months, then adjuvant cisplatin/5-FU × 
3 cycles 

3  

SRT to boost the skull base 3 See reference [66]. Toxicities were considerable. 

Adjuvant therapy with paclitaxel and carboplatin 4  

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate 

Variant 2: A 35-year-old woman presents with worsening otitis and a bulky right-sided neck mass 
extending into the supraclavicular fossa. Endoscopy of the nasopharynx reveals a 3-cm 
infiltrative-appearing tumor centered in the right fossa of Rosenmüller, and biopsy shows 
undifferentiated carcinoma of the nasopharynx that is EBV positive. MRI shows that the 
primary tumor is invading into the parapharyngeal space and there are bilateral 1-cm 
retropharyngeal nodes, 2-cm adenopathy on the left, and 5-cm adenopathy on the right 
(T2N3bM0, stage IVB). There is no evidence of distant disease on CT of the chest and bone 
scan. Karnofsky Performance Status (KPS) is 90%. 

Treatment Rating Comments 

Cisplatin/5-FU followed by concurrent cisplatin-
based chemoradiation 

5 
See reference [42]. This procedure requires 
confirmation through a phase III trial. 

Docetaxel/platinum/5-FU followed by concurrent 
cisplatin-based chemoradiation 

4 
See reference [42]. This procedure requires 
confirmation through a phase III trial. 

Concurrent cisplatin-based chemoradiation 5 

See references [25,27,28], which favor the 
concurrent approach but do not negate the 
induction or adjuvant approaches. This procedure 
may be appropriate but there was disagreement 
among panel members on the appropriateness 
rating as defined by the panel’s median rating. 

Concurrent cisplatin-based chemoradiation 
followed by adjuvant chemotherapy 

8 See reference [25]. 

Definitive RT alone 1 
See references [25-27], which negate the validity of 
radiation alone. 

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate 
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Clinical Condition: Nasopharyngeal Carcinoma 

Variant 3: A 38-year-old man presents with nasal congestion and left-sided otitis. Endoscopy shows a 
tumor centered in the left fossa of Rosenmüller, and the biopsy is read as undifferentiated 
nasopharyngeal carcinoma, EBV positive. An MRI shows erosion of the sphenoid sinus but 
no intracranial involvement, with 2-cm left retropharyngeal adenopathy and bilateral 
enlarged jugulodigastric nodes. The chest CT shows no pulmonary parenchymal metastasis, 
but a bone scan shows an isolated 2-cm lesion that is biopsy-proven metastatic disease in the 
lumbar spine with no compression (T3N2M1). He does not complain of back pain and his 
neurologic examination is normal. He is not interested in a clinical trial. 

Treatment Rating Comments 

Definitive chemoradiation therapy to the 
nasopharynx and neck, followed by adjuvant 
chemotherapy 

4 
The first logical step, however, is a biopsy to prove 
the metastatic nature of the spine lesion. The 
ratings, therefore, reflect the presumed positivity. 

Chemotherapy followed by definitive RT to the 
nasopharynx and neck and palliative RT to the 
spine 

5 

This procedure may be appropriate but there was 
disagreement among panel members on the 
appropriateness rating as defined by the panel’s 
median rating. 

Emergent palliative RT to the spine followed by 
chemotherapy 

3  

Chemotherapy only 5 

This procedure may be appropriate but there was 
disagreement among panel members on the 
appropriateness rating as defined by the panel’s 
median rating. 

Chemotherapy followed by palliative-dose RT to 
the nasopharynx, neck, and spine 

5  

Definitive chemoradiation therapy to the 
nasopharynx and neck, followed by chemotherapy 
as well as definitive radiation to the spinal lesion 

5 

This procedure may be appropriate but there was 
disagreement among panel members on the 
appropriateness rating as defined by the panel’s 
median rating. 

Definitive chemoradiation therapy to the 
nasopharynx and neck as well as definitive 
radiation to the spinal lesion 

5 

This procedure may be appropriate but there was 
disagreement among panel members on the 
appropriateness rating as defined by the panel’s 
median rating. 

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate 
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Clinical Condition: Nasopharyngeal Carcinoma 

Variant 4: A 22-year-old man is admitted to the hospital because of a 30-pound weight loss in a period 
of 3 months, with mild constant headaches. CT scan of the head reveals a nasopharyngeal 
lesion. MRI of the brain and orbits shows an infiltrating mass with extra-axial intracranial 
and extracranial extension. There is involvement along the dura, multiple cranial nerves, 
orbits, adjacent osseous structures, nasopharynx, and nasal cavity, with bilateral cervical 
lymphadenopathy. His tumor biopsy reveals an EBV-positive undifferentiated NPC. He 
undergoes 3 cycles of cisplatin with concurrent RT and has an excellent response, with 
resolution of symptoms. On a follow-up scan 6 months after completion of therapy, he does 
not have evidence of local progression, but there are 2 lung metastases as well as mediastinal 
nodal disease. He is asymptomatic and has an excellent PS. 

Treatment Rating Comments 

Platinum doublet 5 

See references [35,52]. This procedure may be 
appropriate but there was disagreement among 
panel members on the appropriateness rating as 
defined by the panel’s median rating. 

Cisplatin, 5-FU and cetuximab (the EXTREME 
regimen) 

3 
See reference [53]. Nasopharyngeal patients were 
excluded from the EXTREME study. 

Single-agent gemcitabine 4 
See reference [56]. The first choice is a platinum 
doublet, not a single agent. 

Single-agent paclitaxel 4 
See reference [58]. The first choice is a platinum 
doublet, not a single agent. 

Single-agent multitargeted TKI 4 See references [59-61]. 

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate 

Variant 5: A 45-year-old man is diagnosed with T3N1M0 keratizing carcinoma of the nasopharynx. He 
is treated with definitive chemoradiation to a maximum prescribed dose of 70 Gy to the 
nasopharynx, given in conventional fractionation with 3D-CRT, with concurrent cisplatin at 
100 mg/m(2) for 3 cycles, followed by 3 cycles of adjuvant cisplatin/5-FU. At 14 months after 
finishing his RT, the patient complains of worsening numbness in his face. MRI reveals an 
infiltrative tumor causing mild erosion of the clivus and an enlarging area of bone erosion at 
the right foramen ovale, with enhancement suggestive of perineural recurrence.  

Treatment Rating Comments 

IMRT 6 See references [64,67]. 

IMRT with concurrent chemotherapy 7  

Induction chemotherapy followed by IMRT 3 See references [64,66,67]. 

SRT 6 See reference [66]. 

Intracavitary brachytherapy 1 See references [68,69]. 

Nasopharyngectomy 2 See reference [62]. 

Chemotherapy only 5 

See references [35,52]. This procedure may be 
appropriate but there was disagreement among 
panel members on the appropriateness rating as 
defined by the panel’s median rating. 

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate 
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Clinical Condition: Nasopharyngeal Carcinoma 

Variant 6: A 22-year-old woman presents with severe headaches and left-sided diplopia. MRI reveals a 
large skull base tumor originating from the nasopharynx, with abutment against the 
posterior aspect of the bilateral optic nerves and partial engulfment of the optic chiasm. 
There is bilateral cavernous sinus involvement, worse on the left. There are bilateral 1–2 
cm jugulodigastric lymph nodes that are FDG-avid on PET/CT scan (T4N2M0, 
stage IVB). Nasopharyngeal biopsy reveals keratinizing carcinoma. KPS is 80%. She 
is started on dexamethasone, with partial improvement of her symptoms. 

Treatment Rating Comments 

Concurrent chemoradiation followed by adjuvant 
chemotherapy 

7 See reference [25]. 

Induction chemotherapy followed by concurrent 
chemoradiation 

6 
See reference [42]. This procedure requires 
confirmation through a phase III trial. 

Definitive conventionally fractionated RT with 
SRT boost 

3

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate 


	Summary of Literature Review
	Epidemiology and Risk Factors of Nasopharyngeal Carcinoma
	Clinical Presentation and Evaluation
	General Treatment for Nasopharyngeal Carcinoma
	Treatment of Stage I (Early) Disease
	Treatment of Stage II (Intermediate) Disease
	Treatment of Stage III or IV (Advanced) Disease
	Concurrent Chemoradiotherapy
	Sequencing of Additional Chemotherapy With Chemoradiotherapy
	Alternative Radiation Schedules

	Treatment of Recurrent and Metastatic Disease
	Summary of Recommendations
	Summary of Evidence
	Supporting Documents

	References
	Clinical Condition: Nasopharyngeal Carcinoma
	Variant 1: A 70-year-old man presents with a T3N2M0 EBV-positive nonkeratinizing nasopharyngealcarcinoma. He completes a definitive course of IMRT to a prescribed dose of 6996 cGy incombination with concurrent cisplatin (100 mg/m2 for 3 doses) but requires 2 dosereductions and experiences 1 brief hospitalization near the end of treatment due to severemucositis, dehydration, and need for feeding tube placement.
	Variant 2: A 35-year-old woman presents with worsening otitis and a bulky right-sided neck massextending into the supraclavicular fossa. Endoscopy of the nasopharynx reveals a 3-cminfiltrative-appearing tumor centered in the right fossa of Rosenmüller, and biopsy showsundifferentiated carcinoma of the nasopharynx that is EBV positive. MRI shows that theprimary tumor is invading into the parapharyngeal space and there are bilateral 1-cmretropharyngeal nodes, 2-cm adenopathy on the left, and 5-cm adenopathy on the right(T2N3bM0, stage IVB). There is no evidence of distant disease on CT of the chest and bonescan. Karnofsky Performance Status (KPS) is 90%.
	Variant 3: A 38-year-old man presents with nasal congestion and left-sided otitis. Endoscopy shows atumor centered in the left fossa of Rosenmüller, and the biopsy is read as undifferentiatednasopharyngeal carcinoma, EBV positive. An MRI shows erosion of the sphenoid sinus butno intracranial involvement, with 2-cm left retropharyngeal adenopathy and bilateralenlarged jugulodigastric nodes. The chest CT shows no pulmonary parenchymal metastasis,but a bone scan shows an isolated 2-cm lesion that is biopsy-proven metastatic disease in thelumbar spine with no compression (T3N2M1). He does not complain of back pain and hisneurologic examination is normal. He is not interested in a clinical trial.
	Variant 4: A 22-year-old man is admitted to the hospital because of a 30-pound weight loss in a periodof 3 months, with mild constant headaches. CT scan of the head reveals a nasopharyngeallesion. MRI of the brain and orbits shows an infiltrating mass with extra-axial intracranialand extracranial extension. There is involvement along the dura, multiple cranial nerves,orbits, adjacent osseous structures, nasopharynx, and nasal cavity, with bilateral cervicallymphadenopathy. His tumor biopsy reveals an EBV-positive undifferentiated NPC. Heundergoes 3 cycles of cisplatin with concurrent RT and has an excellent response, withresolution of symptoms. On a follow-up scan 6 months after completion of therapy, he doesnot have evidence of local progression, but there are 2 lung metastases as well as mediastinalnodal disease. He is asymptomatic and has an excellent PS.
	Variant 5: A 45-year-old man is diagnosed with T3N1M0 keratizing carcinoma of the nasopharynx. Heis treated with definitive chemoradiation to a maximum prescribed dose of 70 Gy to thenasopharynx, given in conventional fractionation with 3D-CRT, with concurrent cisplatin at100 mg/m(2) for 3 cycles, followed by 3 cycles of adjuvant cisplatin/5-FU. At 14 months afterfinishing his RT, the patient complains of worsening numbness in his face. MRI reveals aninfiltrative tumor causing mild erosion of the clivus and an enlarging area of bone erosion atthe right foramen ovale, with enhancement suggestive of perineural recurrence.
	Variant 6: A 22-year-old woman presents with severe headaches and left-sided diplopia. MRI reveals alarge skull base tumor originating from the nasopharynx, with abutment against theposterior aspect of the bilateral optic nerves and partial engulfment of the optic chiasm.There is bilateral cavernous sinus involvement, worse on the left. There are bilateral 1–2 cmjugulodigastric lymph nodes that are -avid on PET/CT scan (T4N2M0, stage IVB).Nasopharyngeal biopsy reveals keratinizing carcinoma. KPS is 80%. She is started ondexamethasone, with partial improvement of her symptoms.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


