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Objectives

• To understand the mortality of NPC in AN people in comparison to other 
ethnic populations

• To understand the role of chemotherapy in treating NPC and its 
complications and toxicities

• To understand the role of radiation therapy in treating NPC and its 
complications and toxicities

• To understand how AN patients with NPC present at the time of diagnosis, 
and how they respond to treatment



Nasopharyngeal Cancer in Alaska Native People

• Nasopharyngeal Cancer (NPC) is a 
cancer originating in the head and 
neck

• NPC is the leading cancer disparity 
among Alaska Native people
• 17-fold higher incidence than in U.S. 

white population

• Mortality rate 21 times higher than 
in U.S. whites

American Society Clin. Oncol.



Age-Specific Incidence Rates of NPC in Alaska 
Native People

1999-2013



NPC Mortality by Race in U.S.

Alaska Vital Statistics, Division of Public Health, Alaska Department of Health and Social Services, February 2018.



NPC: Anatomic Location

About Cancer, 2013



WHO Classification of NPC

• Type I: keratinizing squamous cell 
carcinomas

• Type II: non-keratinizing squamous 
carcinomas

• Type III: undifferentiated 
carcinoma- high local control rate, 
higher incidence of distant 
metastasis

• Types II and III have a stronger 
relationship with Epstein-Barr virus

Pathology Outlines



NPC Staging: Anatomic Stage Groups

NCCN, 2020



Epstein-Barr Virus and NPC

• Greater than 95% of patients with WHO types II and 
III have EBV DNA incorporated into the tumor 
genome

• Helpful as diagnostic tool to distinguish between 
squamous cell carcinoma (WHO type I)

• Found in both endemic, and non-endemic areas of 
the world

• Some studies have shown utility in screening for 
EBV in endemic populations and performing ENT 
examinations in those who are EBV positive



• 20,000 people screened for EBV DNA in blood
• Those with positive tests were screened one month later
• 309 people (1.5%) had persistently positive EBV DNA levels
• All screened for NPC with fiberoptic endoscopies + MRIs

• 34 (11%) of people had NPC upon screening
• 71% of people had stages I or II disease



Initial Clinical Presentation of Nasopharyngeal Carcinoma (NPC)

• A lump in the nose or neck

• A sore throat

• Trouble breathing or speaking

• Nosebleeds

• Trouble hearing

• Pain or ringing in the ear

• Headaches

• Bone pain

National Cancer Institute



• History and physical examination
• Any suspicious presenting symptoms?

• Enlarged lymph nodes or cranial nerve findings?

• Any weight loss, signs or symptoms of systemic disease?

• Neurologic examination
• Attention to cranial nerve exam

• Audiology examination

• Imaging: MRI, diagnostic CT, PET/CT

• Biopsy of nasopharynx, upper aerodigestive tract

Diagnostic Evaluation of Nasopharyngeal Carcinoma (NPC)



NPC: CT Imaging

About Cancer, 2013



NPC: MRI Imaging

Axial T2 imaging Diffusion weighted imaging

Zhang et al, Sci. Reports, 2015



Positron Emission Tomography CT Imaging

NCI



Establishing a Tissue Diagnosis



Establishing a Tissue Diagnosis



Nasopharynx Cancer – Not a Surgical Disease
EBV

• Tumors in the nasopharynx are 
either extremely dangerous to 
resect or result in severe functional 
deficits

• Hence, standard of care treatment 
involves combination of 
chemotherapy and radiation
• Induction chemo, chemo-RT
• Chemo-RT, adjuvant chemo



NPC: Treatment Response Rates

• Response rates and duration of response depends on stage
• Stages I-II, good prognosis with overall response rates of 70-95%

• More advanced disease has a worse prognosis
• Similarly high initial response rate, but shorter time to relapse
• Decreased overall survival

• Most studies report a 3 year disease-free survival rate of 50-70%,
and 3 year overall survival rate of 60-90%

• Most studies (and clinical experience) show lower rates of long term relapse-free 
survival and overall survival

• Relapses can be local or with systemic disease, often with bone involvement



Treatment for Progressive or Recurrent Disease

• Intensity-modulated radiation therapy, or internal radiation therapy

• Surgery

• Chemotherapy

• A clinical trial of chemotherapy

• A clinical trial of stereotactic radiation therapy

• Immune checkpoint inhibitor therapy ?



Specific Aims

• To create a statewide database of AN patients with NPC derived from:
• Alaska Native Tumor Registry
• Alaska Native Medical Center Tumor Registry
• Electronic Patient Record Reviews

• To systematically describe patterns of care and clinical outcomes of 
AN NPC patients following radiation and chemotherapy regimens

• To determine whether baseline clinical and pathological features 
correlate with clinical responses to current NPC treatment regimens



NPC Alaska Native Patient Cohort

• Year Diagnosed: 1975-2015

• 180 Total patients

• 123 Male (68%)

• 57 Female (32%)

• Median Age of Diagnosis
• Male: 59.5 years

• Female: 60.9 years

Olnes et al, ASCO 2018



NPC Stage at Diagnosis
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Age at Time of Diagnosis 
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Chemotherapy for NPC in Alaska Native People
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Initial Responses to Therapy

• Data available since 2006
• 46 patients
• 1 declined treatment

• Induction chemotherapy with platinum
and taxane-> chemo-RT

• 32/45 (71%) complete remission

• Significant toxicity



NPC Specific Survival in Alaska Native Patients
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NPC Death Outcome Kaplan-Meier Estimated Survival
N=170, 93 events

• Median NPC survival 3.19 Years
• 95% CI (2.6-5.94)

• 5 year NPC survival 41.7%
• 95% CI 34.1%-50.9%

Olnes et al, ASCO 2018



Molecular Characterization of Nasopharyngeal Carcinoma

• Hyothesis: Molecular characterization of NPC tumors may 
identify genetic mutations that provide insights into the 
molecular pathogenesis of this cancer and suggest new 
options for treatment

• Specific objectives: 

• To characterize pathogenic EBV factors in NPC tumors

• To characterize the frequency of biologically relevant 
mutations in NPC tumors to gain insights into the 
pathogenesis of this disease

• To identify NPC molecular markers that carry prognostic 
significance

• To identify potential new targets for directed therapies

Dr. Anne Lanier



Type III NPC most common among AN Patients

73

15

14

28

12

28

TYPE III: UNDIFFERENTIATED CARCINOMA

TYPE II: NON-KERATINIZING 
DIFFERENTIATED CARCINOMA

TYPE I: KERATINIZING SQUAMOUS CELL 
CARCINOMA

Male Female



Ongoing Studies

• NPC tissue blocks from 75 patients stored at the at the Alaska Native Medical Center (ANMC) 

pathology laboratory archives utilized for this study

• Anonymized tissue blocks cut and placed onto glass slides for Next Generation Sequencing, 

IHC and in situ hybridization analysis

• Next generation DNA sequencing and/or Sanger sequencing performed at the MCCC to test 

for the presence of mutations in genes associated with NPC pathogenesis

• Immunohistochemistry (IHC) and in situ hybridization studies performed at the MCCC and 

University of Alaska Anchorage to evaluate gene and protein expression

• Bioinformatics analysis of the genetic mutations by MCCC bioinformatics core department 

staff members in collaboration with study investigators



NPC Conclusions
• NPC is the leading cancer health disparity among Alaska Native people

• Most patients are diagnosed at stage IV, most are WHO type III tumors

• Current standard of care treatment of NPC involves combinations of 
chemotherapy and radiation

• Approximately 70% patients respond initially to treatment

• Despite advanced chemotherapy and radiation techniques, 60% of 
patients with NPC die from their disease within 5 years

• Ongoing translational studies may yield insights into the biology of NPC 
and identify new prognostic markers and targets for more effective 
therapies
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