
 
 



 
 

 



 

 
 

 

 

 



 
 

 

 



 
 



 

 



 



 

 
 



 
 



 

 
 



 

 

 
 

 

 

 

 

 



Presented in 7th Biannual International Symposium on Nasopharyngeal Carcinoma, 

Yogyakarta, June 2015. 

 

Non-Viral Risk Factors of Nasopharyngeal Carcinoma in                           

Sumedang Municipal Hospital, Indonesia. 
 

Fari Ananda Daud, Hana Ratnawati  

Faculty of Medicine, Maranatha Christian University-Bandung, Indonesia 

 
 

Abstract 

Nasopharyngeal carcinoma is a disease with a remarkable racial and geographical 

distribution. In Sumedang Municipal Hospital as well as in Indonesia, nasopharyngeal 

carcinoma is the first malignancy of the head and neck with a high mortality rate. 

Chronic infection by Epstein-Barr Virus (EBV), environmental factors and genetic 

factors play an important role in the pathogenesis of nasopharyngeal carcinoma. EBV 

genome was found in almost all cases of nasopharyngeal carcinoma and encode viral 

proteins that contribute to the development of malignancy, especially in undifferentiated 

nasopharyngeal carcinoma the association close to 100%, but no data about the role of 

the genetic susceptibility and environmental factors, such as dietary factors, smoking 

and solvent exposure in the pathogenesis of nasopharyngeal carcinoma. The aim of this 

study is to describe the frequency of genetic susceptibility and environmental non-viral 

factors in nasopharyngeal cancer patiens in Sumedang Municipal Hospital. This 

research design was an observational descriptive study using a questionnaire to all 

patients with nasopharyngeal carcinoma at Sumedang Municipal Hospital in 2014. The 

subjects were all the nasopharyngeal carcinoma patients in Ear, Nose and Throat 

policlinic, which already diagnosed by histopathological biopsy. The results showed 

that the average age is 45.8 years with the ratio between women : men is 1 : 2.2.  The 3 

main risk factors in patients with nasopharyngeal carcinoma were, consumption of 

salted fish more than 3 times per month (75%), smoking more than 10 cigarettes per day 

(65%) and frequent exposure to wood burning smoke (55%). 

 

Keywords: nasopharyngeal carcinoma, non-viral risk factors 

 

Introduction 

Nasopharyngeal cancer is the most common malignancy in the head and neck 

area and has a unique distribution pattern because several ethnic groups are susceptible 

to this type of malignancy. According to a report by the International Agency for 

Research on Cancer, more than 80% of patients with nasopharyngeal cancer are in Asia, 

especially in East and Southeast Asia. In Indonesia, the prevalence rate of 

nasopharyngeal cancer is 6.2 / 100,000 people with nearly 13,000 new cases per year 

and has the highest mortality rate in the world. The incidence of nasopharyngeal cancer 



in men is about 2-3 times higher than that of women and is mostly found in productive 

age with the highest peak at the age of 45-55 years. Therefore, patients with 

nasopharyngeal cancer will affect economic conditions and become a burden on state 

health financing1,2. 

Nasopharyngeal malignant tumors can affect all age levels, but are rarely found 

under 20 years of age and mostly between 45-54 years. Nasopharyngeal cancer are more 

common in men than women with the ratio 2-3: 1. Race factor has an important role in 

NPC. Cantones and Fujian race are the most sufferers of nasopharyngeal cancer, so they 

are found in South China, Hong Kong, Vietnam, Thailand, Malaysia, Singapore and 

Indonesia, although some literature reports that it is also found in the Eskimo, 

Mediterranean and Polinesian race3. 

The pathogenesis of nasopharyngeal cancer is a multifactorial process due to 

chronic infection with Epstein-Barr virus (EBV), genetic susceptibility and 

environmental risk factors. Epstein Barr virus infection is the main cause of 

nasopharyngeal cancer and the relationship was first identified in 1966 with the 

discovery of Epstein-Barr virus DNA and EBV nuclear antigen (EBNA) in patients with 

nasopharyngeal cancer. More than 90% of the world population has been infected with 

the Epstein-Barr virus, but that does not mean that they will develop nasopharyngeal 

cancer, there are many other risk factors which can activate EBV that is already present 

in body cells. These other factors are often referred to as non-viral risk factors for 

nasopharyngeal cancer. Non-viral risk factors can be in the form of genetic factors, 

namely if there is a family who also has nasopharyngeal cancer, the habit of consuming 

salted fish or preserved meat, herbal medicines, exposure to cigarette smoke, exposure 

to wood burning smoke, exposure to chemicals4,5. 

  The aim of this study is to describe the frequency of genetic susceptibility and 

environmental non-viral factors in nasopharyngeal cancer patiens in Sumedang 

Municipal Hospital (Rumah Sakit Umum Daerah, Sumedang). 

 

Methods 

The research design was an observational descriptive study using a questionnaire 

given to all patients with nasopharyngeal carcinoma at Sumedang Municipal Hospital in 

2014, who have been diagnosed histopathological confirmed as nasopharyngeal 



carcinoma. A survey has been conducted using a questionnaire with the following 

questions: 

- being first, second or third degree relative with nasopharyngeal carcinoma or 

other type of cancers  

- consumption of salted fish 1 -  ≥ 3 times per month 

- consumption of preserved meats  1 -  ≥3 times per week 

- consumption of herbal-medicine  1 -  ≥3 times per week 

- tobacco smoking ≥ 10 cigarettes/day 

- exposure to domestic wood cooking fires  

- exposure to occupational solvents 

Descriptive analysis was done with a frequency distribution tabulation. 

 

Results and Discussion 

The results identified 20 patients with nasopharyngeal carcinoma, aged between 

27-63 years with a mean age of 45.8 years with the the ratio between women and men is 

1 : 2,2.  In many studies showed that men are two to three times more likely to develop 

nasopharyngeal carcinoma than women and the peak age of incidence is between 50 and 

60 years6. 

The results of the questionnaire indicate the risk factors in nasopharyngeal 

carcinoma patients are as follow: 

 

  

 

  

                

  

  

 

 

Fig 1. Distribution of non-viral risk factors of nasopharyngeal carcinoma begins with the most 

frequent: consumption of salted fish (75%), tobacco smoking (65%), exposure to domestic 

wood cooking fires (55%), consumption of preserved meat (35%), herbal medicine (25%), 

genetic susceptibility (5%). 



This percentage of risk factors in Fig 1 is the total number of patients exposed to 

the risk factors compared to the total patients and in one patient can get more than one 

risk factors. The result showed that the three main risk factors in nasopharyngeal 

carcinoma patients in Sumedang Municipal Hospital were, consumption of salted fish 

more than 3 times per month (75%), smoking more than 10 cigarettes per day (65%) 

and frequent exposure to wood burning smoke (55%). 

The consumption of salted fish is one of the most frequent reported risk factors 

for nasopharyngeal cancer, this is due to the carcinogen nitrosamines contained in salted 

fish. Most nitrosamines are in the form of nitrosodimethylamine compounds which are 

mainly absorbed in the respiratory tract and digestive tract. The process of malignancy 

can occur due to the metabolism of nitrosamine which results in DNA mutations. Based 

on the research, it was found that exposure to nitrosamine between 2.5 - 15 µg / m3 over 

a period of 10 years was associated with the incidence of malignancy. Other researchers 

claim that excessive consumption of salted fish before age 10 is associated with an 

increased risk of developing nasopharyngeal cancer. In South China, salted fish is the 

initial food often given by parents to babies and children, increasing the incidence of 

nasopharyngeal cancer. Salted fish also contains mutagenic bacteria and components 

that can activate the EBV virus so that it can increase the incidence of nasopharyngeal 

cancer. Foods that are preserved by means of salting can also increase the risk of 

nasopharyngeal cancer such as salted vegetables, salted shrimp, salted eggs and other 

salted foods4,5. 

In China, the relative risk of nasopharyngeal carcinoma in people who consume 

salted fish once per week has a 1.4 - 3.2 times higher risk of developing nasopharyngeal 

carcinoma than those who rarely or never consume salted fish. In people who consume 

it almost every day the risk varies from 1.8 to 7.5 times. The risk of nasopharyngeal 

cancer also increases in a group of people who frequently consume preserved foods, 

including meat, eggs, fruits and vegetables6. In this research 35% of the nasopharyngeal 

carcinoma patients consume preserved meat minimally one time per week.  

Cigarette smoke contains around 4000 chemical compounds and more than 60 of 

these chemical compounds are carcinogens. Several studies reported that in heavy 

smokers the incidence of nasopharyngeal cancer increased 2-4 times higher than 

nonsmokers. Active smokers with cigarette consumption of more than 30 packs a year 



can increase the incidence of nasopharyngeal carcinoma5.  The odds ratio for those who 

smoked for 25 years compared with non-smokers was 1,7 and passive smoking during 

childhood or adult life was not associated with an increased risk of disease7. 

The risk of developing nasopharyngeal cancer increases if we are often exposed 

to smoke from burning wood or wood dust that has accumulated for a long time. Wood 

dust causes irritation and inflammation of the nasopharyngeal epithelium. The nasal 

cavity is the main entry point for gases or smoke into the human body. The nasopharynx 

is the main area for trapping of particles to facilitate absorption of chemicals into the 

nasopharyngeal epithelium and these inhaled substances are carcinogens. Exposure to 

wood smoke resulting from burning firewood for cooking for more than 10 years can 

increase the incidence of nasopharyngeal cancer by about 6 times4,5. 

Herbal medicine as the risk factor of nasopharyngeal carcinoma has been 

reported by several studies. There is an association between the use of herbal medicines 

with the risk of developing nasopharynx carcinoma. In one case control study conducted 

in the Philippines noted that the use of herbal medicines can increase the risk of 

nasopharyngeal carcinoma by 2.5 times. However, other researchers said that slow-

cooked herbal medicines and Cantonese-style herbal teas were associated with a 

reduced risk of nasopharyngeal carcinoma, it means there is still uncertainty6. In this 

research the used of herbal medicine is 25%.  

Family history with nasopharyngeal carcinoma or other cancers is thought to be 

related to nasopharyngeal carcinoma risk. Several studies have shown that the risk of 

nasopharyngeal carcinoma is significant higher in first degree relatives than in the 

general population. It means that genetic factors contribute to the development of 

nasopharyngeal carcinoma. Research showed that this genetic risk factor is due to the 

polymorphism of several metabolic enzyme genes such as CYP2E1 and GSTM1 and 

some DNA repair genes such as XRCC1 and hOGG1 and certain HLA genes8. In this 

study, only 5% with genetic susceptibility, this can be due to ignorance of the existence 

of cancer in the family. 

Apart from avoiding the risk factors that have been mentioned above, the 

consumption of tea and fresh fruits can reduce the incidence of nasopharyngeal cancer 

because they contain antioxidants that can change the chemical structure of 



nitrosamines. Fresh fruit and vegetables also contain lots of vitamin C so that it can 

inhibit the formation of nitrosamines and prevent mutagenesis and carcinogenesis. 

 

Conclusion 

The findings of this study showed that the average age of the nasopharyngeal 

carcinoma is 45.8 years with the ratio women to men is 1 : 2.2. The main risk factors 

(with percentage more than 50%) in nasopharyngeal carcinoma patients in Sumedang 

Municipal Hospital in 2014 were, consumption of salted fish more than 3 times per 

month (75%), smoking more than 10 cigarettes per day (65%) and frequent exposure to 

wood burning smoke (55%). This study had a limitation, because of the small number of 

the patients.  
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