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COI declaration

No COI to declare
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Epidemiology
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Chang et al., Cancer Epidemiol Biomarkers Prev, 2021
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Etiology
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• Genetic predisposition

• Environmental factors

• EBV infection

 Deficiency of immune response

to EBV, mediated by host                  

and viral factors1,2

1Su et al., Front Oncol, 2013

2Bruce et al., J Clin Oncol, 2015
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WHO Classification
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• Type I: Keratinizing squamous cell carcinoma

• Type II: Non-keratinizing squamous cell carcinoma

• Type III: Undifferentiated carcinoma

ALWAYS EBV-positive !
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Molecular Genetics
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Li et al., Nat Comm, 2017
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Clinical Presentation
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German registry (NPC-2016): n=32, median age 15.4y (9–20y), m:f=1.5:1

• Cervical lymphadenopathy

• Pain (head, neck, face)

• Rhinological (nasal obstruction, epistaxis, rhinorrhea, dysosmia)

• Otological (hearing loss, tympanic effusion, vertigo)

• Dysphagia

• B-symptoms (weight loss, fatigue)

• Impairment of head movement and/or mouth opening (trismus)

• Dyspnea

57%

54%

39%

29%

11%

11%

7%

4%
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EXPeRT Recommendations
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Histologic Diagnosis
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• Biopsy of primary tumor during nasopharyngeal endoscopy by ENT doctor

[Level V; Grade A] 

• Biopsy of involved cervical lymph node also acceptable [Level V; Grade B]

• Immunohistochemistrymandatory for exclusion of differential diagnoses

• Detection of EBV by immunohistochemistry (EBNA1, LMP1/2) and EBER in situ 

hybridization [Level IV; Grade B]  

• Revision of histological slides by reference pathologist [Level IV, Grade B]

• Asservation of frozen tumor tissue for potential molecular studies

[Level IV; Grade C]
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Imaging & Staging
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• MRI (or CT) head/neck, incl. supraclavicular fossa [Level V; Grade A]                                                                   

• 18F-FDG-PET/CT (or MRI), if not available:                                            

technetium bone scintigraphy [Level V; Grade C]

• CT chest & abdomen [Level IV; Grade A]
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Staging (AJCC 8th ed.) [Level IV; Grade A]
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Monitoring of Plasma EBV DNA                          
[Level IV; Grade C]
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• Initial EBV DNA level associated with tumor stage and relapse risk1,2,3,4,5

• Clearance of EBV DNA during treatment of prognostic relevance1,6,7

• Useful for early detection of relapse/PD (``MRD marker´´)1,2

• Further biomarkers under investigation:                                                           

microRNAs (BARTs), CTCs8

1Ferrari et al., BMC Cancer, 2012

2Wei et al., Oncol Res Treat, 2014

3Shen et al., Med (Balt), 2015

4Zhang et al., Oncotarget, 2016

5Peng et al., Cancer Med, 2018

6Wang et al., Cancer, 2013

7Leung et al., Ann Oncol, 2014

8Tan et al., Cancer Comm, 2020
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Additional Assessments
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• Oral and dental evaluation, nutritional assessment [Level IV; Grade A]

• Audiometric evaluation [Level IV; Grade A]

• DPD deficiency testing before treatment with 5-FU [Level III; Grade A];                               

if not available, reduce initial 5-FU dose for first course to test tolerability

[Level V; Grade C]

• Fertility preservation [Level V; Grade A]

• Molecular biology studies for research purposes [Level V; Grade C]



ESCP Webinars

Treatment Recommendations
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Induction Chemotherapy (IC) 
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• Standard of care for locoregionally advanced disease (≥st.II, N1) [Level III; Grade A]

• High response rates to Cis/5-FU in children and AYA1,2,3 [Level III; Grade B]

• Proven benefit of different regimens on survival in adults4,5,6,7,8

• Greatest benefit on distant tumor control (=avoidance of metastatic dissemination)9,10

• Good response enables de-escalation of RT → reduction of RT-related toxicities11

1Buehrlen et al., Cancer, 2012

2Casanova et al., Cancer, 2012

3Rodriguez-Galindo et al., J Clin Oncol, 2019

4Sun et al., Lancet Oncol, 2016

5Frikha et al., Ann Oncol, 2018

6Yang et al., Eur J Cancer, 2019

7Zhang et al., NEJM, 2019

8Wang et al., Med (Balt), 2020

9Ribassin-Majed et al., J Clin Oncol, 2017

10Chen et al., Clin Cancer Res, 2018

11Ou et al., Oral Oncol, 2016
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Response Evaluation 
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• MRI or CT after 2nd & 3rd IC course → Response definition according to WHO criteria

or RECIST 1.1 criteria [Level IV; Grade B]

• Very good response group: CR + VGPR (>80% reduction of tumor mass)

• Partial response group: PR (>50–80% reduction of tumor mass)

• Poor response group: MR (>25–50% reduction of tumor mass), SD (tumor mass ±25%), 

PD (increase in tumor mass >25% and/or new distant metastase or lymphadenopathy)

• Metabolic response evaluation by PET/CT optional, prognostic significance not yet

confirmed
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Radiotherapy (RT) 
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• Radiation doses of 66.0–70.2Gy to PT/involved LN standard of care in adults1

• Reduction of radiation dose safe in children and AYA with GR to IC2,3,4 [Level III; Grade B]

• Total dose to PT/involved LN 54–67Gy depending on response to IC, with 1.8Gy            

daily fractions [Level III; Grade B]

• IMRT as preferred technique → better survival & fewer toxicities5,6,7,8 [Level II; Grade A]

1Colevas et al., J Natl Compr Canc Netw, 2018

2Jouin et al., Strahlenther Onkol, 2019

3Rodriguez-Galindo et al., J Clin Oncol, 2019

4Römer et al., Cancers, 2022

5Peng et al., Radiother Oncol, 2012

6Zhang et al., Eur J Cancer, 2015

7Qiu et al., J Cancer Res Clin Oncol, 2017

8Bisof et al., Radiol Med, 2018
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Radiotherapy (RT) 
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Concomitant Chemo-Radiotherapy (CCRT) 
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• Proven survival benefit in adults with locoregionally advanced disease1

• Different Cis-based regimens also in children and AYA, but no randomized data2,3,4,5 

• COG: Trend for improved 5y-EFS with three vs. two cycles of Cis-CCRT 100mg/m2

every 21d, but additional toxicity with potential treatment delay5

• Recommended regimens: Cis 30mg/m2 once weekly x7 OR 20mg/m2/d x3d x2–3                      

OR 100mg/m2 x2–3 every 21d [Level III; Grade B]    

1Lee et al., J Clin Oncol, 2015

2Bührlen et al., Cancer, 2012

3Casanova et al., Cancer, 2012

4Jouin et al., Strahlenther Onkol, 2019

5Rodriguez-Galindo et al., J Clin Oncol, 2019
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Römer et al., Cancers, 2022

Interferon Maintenance [Level III; Grade B/C] 

• n=66 pat. <25y

• n=45 NPC-2003 study:                                                                                                             
MFU 85mo. → EFS 93%, OS 95% (3 rel., 1 suicide, 1 SM)

• n=21 Interim pat.:                                                                                                                           
MFU 40mo. → EFS 94%, OS 100% (1 rel.)

 MFU 6y: EFS 94%                                                                                               
MFU 6y: OS  97%

RT 54Gy in 7 pat. with CR after IC                            
→ no relapses after MFU 7y 
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IFN-β induces apoptosis in NPC cells via autocrine TRAIL signaling:

Makowska et al., 
Oncotarget, 2018

Interferon Maintenance [Level III; Grade B/C] 
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Treatment of NK cells with IFN-β increases killing of NPC cells via TRAIL signaling,                                  

but additional treatment of NPC cells with IFN-β reduces NK-cell-mediated killing

by enhanced PD-1/PD-L1 interaction:  

Makowska et al.,                     
Transl Oncol, 2019

Interferon Maintenance [Level III; Grade B/C] 
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Treatment of IFN-β-activated NK cells with Nivolumab increases killing of IFN-β-treated

vs. untreated NPC cells, which is mediated by release of cytoplasmatic TRAIL from NK cells:

Makowska et al.,                     
Transl Oncol, 2019

TRAIL

PD-1 PD-L1

TRAIL-R1/-2

Interferon Maintenance [Level III; Grade B/C] 
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IFN-β

1. induces apoptosis in NPC cells via the extrinsic pathway

2. increases NK-cell-mediated killing of NPC cells, which can be

enhanced by ICI treatment

Interferon Maintenance [Level III; Grade B/C] 
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Relapsed/Refractory & Metastatic NPC
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• Most relapses within two years after initial diagnosis and as distant metastases 

• Distant metastases at diagnosis in <10%, associated with poor survival

• Multiple chemotherapy agents with activity in recurrent or metastatic NPC1,2,3,4,5

• Survival benefit with Gem/Cis compared to Cis/5-FU IC in adults6

• Local treatment options for locoregional relapse and oligometastases

(RT, surgery, thermal ablation)7,8,9 [Level IV; Grade C]

1Ngeow et al., Ann Oncol, 2011

2Chen et al., Oral Oncol, 2012

3Yau et al., Oral Oncol, 2012

4Jin et al., J Cancer Res Clin Oncol, 2012

5Chen et al., Cancer Chemother Pharmacol, 2013

6Zhang et al., Lancet, 2016

7Hu et al., Sci Rep, 2017

8Liang et al., Oral Oncol, 2019

9You et al., JAMA Oncol, 2020
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Relapsed/Refractory & Metastatic NPC
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• Proven efficacy of ICIs in adults (pembrolizumab, nivolumab, camrelizumab, 

toripalimab), as monotherapy or in combination with chemotherapy1,2,3,4,5

[Level III; Grade C]

• EBV-specific T cells (EBV-CTLs) with some anti-tumor activity in heavily

pretreated adults, but lack of methodological standardization, expensive               

and time-consuming6,7,8,9,10,11 [Level III; Grade C]

1Hsu et al., J Clin Oncol, 2017

2Burtness et al., Lancet, 2019

3Ma et al., J Clin Oncol, 2018

4Yang et al., Lancet Oncol, 2021

5Mai et al., Nat Med, 2021

6Louis et al., J Immunother, 2010

7Chia et al., Mol Ther, 2014

8Huang et al., Cancer, 2017

9Smith et al., Cancer Res, 2012

10Smith et al., Oncoimmunol, 2017

11Smith et al., NPJ Precis Oncol, 2021
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Follow-up
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• High rate of long-term morbidities (>80%)1,2,3

• Regular examinations incl. audiometry

and assessment of endocrine functions

mandatory [Level IV; Grade A]

• Lifelong awareness of radiation-induced

secondary cancers

1Cheuk et al., Cancer, 2011 

2Ben-Ami et al., PBC, 2020

3Römer et al., Cancers, 2022
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Conclusions
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• IC–CCRT(–IFN-β) standard of care in children and AYA with locoregionally

advanced NPC with excellent primary cure rates

• High burden of treatment-related toxicities → response-adapted RT dosing, 

lifelong follow-up

• ICIs efficious in relapsed/refractory and metastatic disease,                                             

potential role also in front-line treatment
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Thanks for your attention !


