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Abstract
Epstein-Barr virus (EBV) infection and family history are strong risk factors 

associated with undifferentiated nasopharyngeal carcinoma. The presence of 
aberrant immunoglobulin A (IgA) antibodies against specific EBV antigens in healthy 
individuals can be predictive of the disease. Very limited reports have explored the 
EBV IgA antibody presence within families of sporadic cases of nasopharyngeal 
carcinoma. The aim of this study is to determine whether EBV IgA was more 
frequently observed among family members of sporadic cases of nasopharyngeal 
carcinoma compared to community controls and evaluated the non-viral factors as 
determinants of antibody level. First-degree relatives of nasopharyngeal carcinoma 
patients (n=520) and case-matched community controls (n=86) were recruited. 
Sera from all individuals were tested in standardized peptide-based EBV IgA ELISA. 
Data on demographic variables and other exogenous factors were collected using 
a questionnaire through face-to-face interviews. A similar frequency of EBV IgA 
(cutoff value/CoV 0.354) was observed in the first-degree relatives of cases and 
in community controls (41.2% versus 39.5%, p= 0.770). However, with a higher 
antibody level (OD450 = 1.000; about 3 times standard CoV), the relatives showed 
significantly higher frequency (36.9% versus 14.7%, p= 0.011). When adjusted 
for all exogenous factors, the strongest factors associated with seropositivity are 
being father (Odds Ratio/OR=4.92; 95% confidence interval/CI=1.62-14.99) or 
sibling (OR=1.92; 95% CI=1.05-3.51) of a case of nasopharyngeal carcinoma. The 
higher level of EBV IgA seroreactivity in first-degree relatives of sporadic cases of 
nasopharyngeal carcinoma compared to the general population supports the use of 
EBV IgA ELISA for screening among family members. 

Introduction
Nasopharyngeal carcinoma has a unique and striking geographical 

distribution throughout the world.1 Although rare in most regions, it is very common 
in Southern China and Southeast Asia.2 In Indonesia the estimated incidence of 
nasopharyngeal carcinoma is 6.2 per 100,000 population3 with vast majority 
of cases being undifferentiated carcinoma. Considering the large population of 
Indonesia, 12,000 new cases of this cancer may occur yearly, creating a significant 
health problem to the country. The treatment outcome of nasopharyngeal carcinoma 
greatly depends on the stage at diagnosis. Ninety percent of 5-year overall survival 
can be achieved at stage I and 50-70% at stage III-IV.4 In Indonesia most patients 
come to the hospital at very late stage of disease and treatment facilities are limited. 
Therefore, treatment results tend to be poor. For this reason, a screening program 
to detect nasopharyngeal carcinoma at an early stage will be crucial for decreasing 
disease burden and increasing treatment efficacy. The success of screening depends 
on the availability of specific tests and the existence of a well-defined population at 
high risk for developing the disease. 
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Epstein-Barr virus (EBV) infection is considered to play a consistent causal 
role in the pathogenesis of undifferentiated nasopharyngeal carcinoma.5-8 The close 
relationship between EBV and nasopharyngeal carcinoma is highlighted by the 
presence of viral DNA, RNA and protein in all tumor cells, viral reactivation and 
the aberrant antibodies against EBV antigens in patient sera.9,10 Aberrant antibodies 
against EBV antigens such as viral capsid antigen (VCA), DNase, early antigen (EA) 
and Epstein-Barr virus nuclear antigen 1 (EBNA1) have benefit in clinical diagnosis.11-

14 Aberrant seroreactivity in nasopharyngeal carcinoma is detectable prior to onset 
of clinical manifestation of the disease. Studies in China and Taiwan have shown the 
feasibility of using EBV serology as a predictive marker for disease development.15-

20 Although EBV is the strongest risk factor for NPC, there are additional exogenous 
factors which are also closely linked with the malignancy. Food such as salted 
fish,21-27 other preserved foods,23,25,28,29 and herbal medicine30-32 have been linked to 
NPC but not consistently. Several compounds in food have been demonstrated to 
induce in vitro EBV reactivation suggesting their capabilitiy of triggering enhanced 
in vivo virus replication.33-35 Furthermore, tobacco smoke,36-40 passive smoke,41,42 
alcohol consumption,36,43 occupational dust,44 and other inhalants40 are among 
environmental factors related to NPC.

A family history of nasopharyngeal carcinoma has also been associated with 
increased risk of the disease. First-degree relatives of patients have 6- to 19-fold 
excess risk of developing the disease compared to those without a family linkage.45-

50 This effect observed among nasopharyngeal carcinoma cases is the strongest 
compared to other cancers.7,51 An increased risk for EBV-associated nasopharyngeal 
carcinoma and other infectious agent-related cancers were recorded among families 
with a history of nasopharyngeal carcinoma especially among the multiplex cases.52 

This suggests an increased frequency for viral reactivation among family members 
of EBV-associated cases. Aberrant EBV reactivation among family members was also 
indicated by studies on EBV IgA detection in the sera among core family members 
of cases.19,53-55 These studies indicate that both genetic and environmental factors 
responsible for the aberrant EBV IgA are shared in the family. 

Because involvement of both genetic and environmental factors in 
carcinogenesis has been proposed, it is reasoned that healthy individuals from 
families with members affected by nasopharyngeal carcinoma might have an EBV 
antibody profile that is distinct from that seen in healthy individuals from the 
community at large. A peptide-based ELISA has been developed for measuring EBV 
IgA in (dried)blood samples, allowing finger prick sampling on paper filters, that 
may serve as tool for early screening.13,56 The first step to define the usefulness of 
this assay in a screening approach is to validate it in families with nasopharyngeal 
carcinoma cases versus controls without a family history. Therefore this study aimed 
to evaluate whether a high level of EBV IgA antibody is more frequently observed 
in the direct family of patients than among community controls. This could have 
pivotal implications for a risk assessment. The suitability of serology for screening 
in multiplex high risk families has been proven,19,53,57 but very limited reports 
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addressed the same question for relatives of sporadic carcinoma cases.54 Therefore 
the present study would help to determine the suitability of EBV IgA serological 
screening within families of nasopharyngeal carcinoma patients in Yogyakarta 
region in Indonesia, which mostly comprises sporadic cases. Possible exogenous 
factors relating to aberrant EBV IgA reactivity among the first-degree relatives were 
also evaluated. 

Material and Methods

Study Population
Data from two studies on nasopharyngeal carcinoma carried out in the 

Yogyakarta region and coordinated from the Dr. Sardjito Hospital were utilized 
for comparison of anti-EBV antibody titers across first-degree relatives of 
nasopharyngeal carcinoma cases and individuals from the local community at large. 
One study concerned families mostly with one affected individual per family and 
the other was a case-control study. The family study was conducted in collaboration 
with EBV group VU University medical center, Amsterdam, The Netherlands (VUmc) 
and the second was with VUmc, Universitas Gadjah Mada and International Agency 
for Research on Cancer (IARC). The human subject review committee in Yogyakarta 
approved both projects. Informed consent was obtained from adults or from the 
parents of participating children. Both studies were conducted in about the same 
time period and used similar data collection instruments and the same laboratory 
test.

In the family study, 198 cases of nasopharyngeal carcinoma diagnosed 
during year 2005-2009 were selected as basis for recruiting family members, most 
of whom were of Javanese origin. Only cases who resided in and around Yogyakarta 
Province were recruited into the study for logistic reasons. First-degree relatives 
were defined as fathers, mothers, siblings and off-spring living in the same residence 
or neighbourhood and available for interview and blood collection. A total of 551 
subjects were home-visited and recruited with consent. From the 551 subjects, 18 
participants refused to give blood and subjects with lack of adequate information 
were deleted from analysis. Therefore the final analysis was performed on 520 
complete data sets. In the case-control study, newly diagnosed cases with histological 
confirmation in Dr. Sardjito Hospital during year 2007-2009 were recruited into the 
study. Cases who had clear addresses and who resided in Yogyakarta Province and 
adjacent parts of Central Java. Fifty-six cases were identified. Two healthy controls 
from each case’s neighbourhood were selected and matched to cases by gender, 
age and long-term residence in same area as the corresponding case. Controls 
should not be related to the cases. One-hundred and one controls were recruited 
with consent. Only 86 out of 101 identified controls provided consent for blood 
sampling, and all these 86 controls with complete interview data and blood analysis 
were included in the final analysis. 
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Questionnaire
The questionnaire for the local Yogyakarta population was adapted from 

the original questionnaire for nasopharyngeal carcinoma patient designed by The 
International Agency of Research on Cancer. Interviews with each participant were 
administered by local trained surveyors. Information was obtained from all adult 
healthy controls and family members and parents of participating children in the 
family study. The questionnaire captured personal socio-demographic information 
including age,  sex and level of education, as well as exposure to behavioral risk factors 
such as cigarette smoking, tobacco chewing and alcohol drinking. Information on 
consumption of dried salted fish a typical risk factor of nasopharyngeal carcinoma, 
along with other food items which are popular in the local community, was asked 
during the interview. Other exposure to environmental factors was also asked, 
including exposure to herbal drugs, passive smoke and household smoke. Responses 
to food consumption and environmental exposure questions were catagorized as 
never, sparingly in a year or at least once in a week. 

Biological sample and EBV serological method
Venous blood samples were collected from the arm of all participants. For 

individuals refusing to undergo venous blood collection, blood was taken using a 
finger prick method as described elsewhere.56 Serum obtained from blood drawn 
from each participant was tested for antibody reactivity against a combination of 
two EBV antigens associated with NPC. The antigens are EBNA1 as the viral latent 
antigen and VCA-p18 as the lytic antigen. Immunoglobulin A (IgA) anti-EBNA1 plus 
VCA-p18 was analysed in ELISA using a peptide-based antigen combination and a 
positive result of seroreactivity was defined as OD450 >0.354, being the cutoff value 
(CoV). All assay procedures and definition of CoV were described previously.13 
This test demonstrated a good sensitivity (90.1%) and specificity (85.4%) in 
distinguishing NPC cases from non-cancer controls. Further the assay is referred 
as EBV IgA ELISA. 

To compensate for low level seroreactivity, antibody levels in the seropositive 
subgroups were further analysed. A cutoff point distinguishing strong from weak 
responders was determined accross both populations. The value was determined 
as OD450 of 1.000 (approximately three times of the CoV).

Statistical analysis
The distribution of EBV antibody status between relatives of cases and controls 

and between both populations and their corresponding cases were compared using 
Pearson’s χ2 test. For the seropositive subpopulations, comparison was also done on 
the higher antibody level as defined above. To analyse demographic, food pattern 
and exogenous determinants of EBV IgA detectibility among first-degree relatives, 
distribution of EBV seropositivity was initially compared for each determinant 
using Pearson’s χ2 test. Multilevel logistic regression analysis was used to assess 
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the strength of association of determinants of seropositivity while controlling 
for possible confounding factors. The variance partition coefficient (VPC) in the 
multilevel analysis indicated whether the residual variation in the propensity to 
be seropositiveis attributable to unobserved family characteristics. The multilevel 
analysis was conducted because family members of a case with nasopharyngeal 
carcinoma are not independent of each other and might share unobserved genetic 
or social characteristics. Maximum likelihood estimates of odds ratio (ORs) and 
their 95% confidence intervals (95% CIs) were obtained using STATA 11. All p 
values presented were two-sided.

Results 

Seropositivity for EBV IgA above CoV was observed among 41.2% of 
first-degree relatives from NPC cases in the family study compared to 39.5% 
of community controls from the case-control study (table 1). The frequency of 
being EBV IgA seropositive did not differ significantly between both populations 
(p= 0.770). When compared to the corresponding cases, first-degree relatives 
and general healthy controls showed significantly lower mean of seroreactivity 
(p<0.001, figure 1). In the family group, subjects were also analysed according to 
their relationship to the corresponding carcinoma case. Fathers showed the highest 
frequency of positive EBV IgA seroreactivity whereas children showed the lowest. 
Though the result showed a trend of association, it did not reach  to the threshold of 
statistical significance (table 1).

Table 1. Distribution of EBV IgA seroreactivity among family members of cases and community 
controls. 
First-degree relatives have higher frequency of IgA seroreactivity against EBV compared to the community 
controls. However the difference was not statistically different. For high levelreactivity, defined as OD450 
≥1.000, the relatives of nasopharyngeal carcinoma had a significantly higher seroreactivity against EBV 
than the case controls.
 

Group    Number Number (%) p value  Number (%) p value  
     of positive   of positive  

individuals 
         with high  

reactivity       
Family members of NPC cases  520 214 (41.2) 0.770  79 (36.9)  0.011 
Community controls     86 34 (39.5)      5 (14.7) 
 Family members of NPC cases by   
relationship to the corresponding case  
 Fathers     41   23 (56.1)     9 (39.1)  
 Mothers     60   26 (43.3)     9 (34.6) 
 Siblings   245 105 (42.9) 0.060  43 (41.0)  0.557 

Children   174   60 (34.5)    18 (30.0)   
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Despite the non-significant difference in overall EBV IgA seropositive score 
between the two populations, a difference was seen in family members when 
considering high level seroreactivity. Therefore, we determined a threshold that 
can distinguish between strong and weak EBV IgA responders. The OD450 value 
of 1.000, almost three times the standard CoV, was set as best discriminator to 
yield significant difference between family and non family controls. NPC relatives 
demonstrated higher proportion of elevated EBV IgA reactivity (36.9% vs 14.7%; 
p= 0.011). 

To further evaluate the elevated antibody levels observed between family 
members, we analysed demographic factors, known risk factors associated 
with development of nasopharyngeal carcinoma, local food pattern and other 
environmental exposures in a univariate analysis for proportional difference. For 
these determining factors, no significant differences in relation to having positive 
EBV IgA serology were observed (all p> 0.05) (data not shown). However, family 
members of cases are not independent of each other and might share unobserved 
genetic characteristics. Hence the variance partition coefficient (VPC) in a multilevel 
multivariable logistic regression was determined. This analyisis showed that a 
total of 15% of the residual variation in the propensity to beEBV IgA seropositive 
is attributable to unobserved family characteristics. The 85% of the remaining 
variance might be derived from other determining factors. In a fully adjusted logistic 
regression model, the data of univariate and multivariate analysis are displayed 
in table 2. Of note, the analysis was performed using the regular CoV (OD450 value 
>0.354) as outcome of seropositivity. The relationship among first-degree relatives 
associated with seropositivity is strongest for being father (OR= 4.36, 95% CI 
= 1.56-12.21) or sibling (OR=1.89, 95% CI= 1.06-3.38) to a case. The analysis 
also showed that some risk factors had a quite strong association with EBV IgA 
seropositivity among the family members. Current tobacco chewing, consumption 
of grilled food at least once a week and consumption of salted fish at least once 
in a week were associated with higher odds of seropositivity, with the ORs 2.61, 
1.77, 1.75, respectively, although the 95% CI did not support the significance. 
Other factors such as gender, exposure to smoke in the household sparingly in a 
year, consumption of instant noodle sparingly in a year and at least once in a week 
and exposure to passive smoking sparingly in a year also showed increased odds 
of seropositivity (ORs 1.54, 1.57, 1.53, 1.46 and 1.31), although these did not reach 
statistical significance either. 
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Table 2. Multilevel logistic regression analysis for risk factors of seroreactivity among family 
member of cases (reference categories in bracket). 
In the multi-variable analysis, the significant factors associated with seropositivity is being father and 
sibling to a case of nasopharyngeal carcinoma.

 

  

Risk factors   
 
Univariate OR (95% CI) 

 
 
Multivariate OR (95% CI) 

Sex (ref: men)   
 Women 1.27 (0.87-1.84) 1.54 (0.85-2.78) 

 Age in year (ref:  20 year)   
 21 – 30  1.49 (0.62-3.55) 1.36 (0.53-3.47) 
 31 – 40 1.27 (0.54-3.01) 1.19 (0.46-3.09) 
 41 – 50 1.71 (0.71-4.08) 1.29 (0.45-3.64) 
 51 – 60  1.38 (0.55-3.45) 1.05 (0.35-3.19) 
 > 60  2.03 (0.85-4.85) 1.26 (0.39-4.08) 
Highest education level (ref: less than 6 years)   
 Completed primary school 1.14 (0.52-2.48) 0.86 (0.31-2.35) 
 Completed secondary school 0.93 (0.44-1.94) 0.85 (0.34-2.1) 
 Completed high school 0.86 (0.38-1.96) 1.14 (0.44-2.92) 
 Completed university 0.71 (0.32-1.54) 0.85 (0.35-2.05) 
Familial relationship to a NPC case (ref: child)   
 Father 2.53 (1.2-5.32) 4.36 (1.56-12.21) 
 Mother 1.51 (0.79-2.86) 1.22 (0.48-3.15) 
 Sibling 1.48 (0.95-2.28) 1.89 (1.06-3.38) 
Tobacco smoking (ref: never smokers)   
 Ex-smokers 0.5 (0.22-1.18) 0.49 (0.18-1.36) 
 Current smokers – less than 10 cigarettes/day 1.1 (0.65-1.85) 1.31 (0.65-2.66) 
 Current smokers - 10 or more cigarettes/day 0.78 (0.46-1.31) 0.77 (0.37-1.61) 
 
 

  Tobacco chewing (ref: never chewers) 
 Ex-chewers 1.34 (0.16-10.98) 1.58 (0.15-17.25) 
 Current chewers 1.94 (0.7-5.33) 2.61 (0.79-8.6) 
Alcohol drink (ref: never drinkers)   
 Ex- drinkers 0.73 (0.35-1.52) 1.04 (0.42-2.54) 
 Current drinkers 0.51 (0.19-1.39) 0.77 (0.24-2.48) 
Consumption of salted fish (ref: never consumed)   
 Sparingly in a year 1.22 (0.71-2.11) 1.65 (0.87-3.13) 
 At least once in a week 1.46 (0.8-2.64) 1.75 (0.86-3.54) 
Consumption of grilled food, ex: meat, corn (ref: never 
consumed) 

  

 Sparingly in a year 0.92 (0.57-1.47) 1.21 (0.68-2.17) 
 At least once in a week 0.99 (0.52-1.88) 1.77 (0.79-3.94) 
Consumption of other preserved food, ex: smoked fish or 
meat, salted meat and vegetables (ref: never consumed) 

  

 Sparingly in a year 0.65 (0.31-1.39) 0.74 (0.33-1.67) 
 At least once in a week 0.56 (0.13-2.42) 0.29 (0.05-1.51) 
Consumption of meatball noodle/bakso (ref: never 
consumed) 

  

 Sparingly in a year 0.6 (0.32-1.1) 0.43 (0.2-0.89) 
 At least once in a week 0.5 (0.26-0.96) 0.39 (0.17-0.9) 
Consumption of instant noodle (ref: never consumed)   
 Sparingly in a year 1.09 (0.55-2.17) 1.53 (0.68-3.45) 
 At least once in a week 1.05 (0.55-2.01) 1.46 (0.66-3.24) 
Exposure to herbal drug from factory or self-made (ref: 
never exposed) 

  

 Sparingly in a year 0.81 (0.52-1.25) 0.71 (0.43-1.16) 
 At least once in a week 0.95 (0.58-1.54) 0.89 (0.52-1.52) 
Exposure to passive smoking during childhood (ref: never 
exposed) 

  

 Sparingly in a year 1.15 (0.38-3.48) 0.94 (0.28-3.19) 
 At least once in a week 0.87 (0.49-1.55) 0.76 (0.39-1.48) 
Exposure to passive smoking at home, at workplace, (ref: 
never exposed) 

  

 Sparingly in a year 1.21 (0.36-4.01) 1.31 (0.34-5.06) 
 At least once in a week 1.07 (0.67-1.7) 1.12 (0.66-1.89) 
Exposure to smoke in household, ex: burnt wood, 
mosquito coil, incent (ref: never exposed) 

  

 Sparingly in a year 1.75 (0.78-3.94) 1.57 (0.65-3.82) 
 At least once in a week 0.93 (0.54-1.6) 0.75 (0.4-1.41) 
 



9

IgA Anti-EBV within Families of Sporadic Cases of Nasopharyngeal Carcinoma

Discussion

Results of this study in the Yogyakarta region of Indonesia provides evidence 
for increased EBV IgA seroprevalence in families with a history of sporadic 
nasopharyngeal carcinoma. Although the proportion of positive seroreactivity 
among first-degree relatives of nasopharyngeal carcinoma cases was similar to 
the general community (41.2% versus 39.5%), a significant higher proportion of 
family members showed EBV IgA reactivity above an elevated CoV of OD450 ≥1.000 
(36.9% versus 14.7%, p= 0.011). This CoV may be suitable for starting a screening 
program for monitoring healthy first-degree relatives of cases, who are at known 
higher risk. 

The EBV IgA seroprevalence of both healthy study groups observed in the 
present study was higher than in previous reports showing seroprevalence of 25-
47.9% in first-degree relatives versus 18.4-20.5% in general controls in Taiwan and 
Inuits.53,58  Both prior studies recruited high risk families with multiplex cases, whereas 
almost 100% cases of nasopharyngeal carcinoma in Indonesia are sporadic disease 
cases. The differences may be partly explained by the use of different serological 
assays, each having a different diagnostic performance, including detection anti-
VCA IgA by immunofluorecence,53 commercial ELISA kits,58 or DNase neutralizing 
activity and anti-EBNA1 IgA ELISA.53 The serology test used for our study is well 
standardized and contains a combination of two synthetic peptides representing 
the immunodominant epitopes of EBNA1 and VCA-p18. This test showed high 
sensitivity and specificity when tested in Indonesian nasopharyngeal carcinoma 
patients and healthy population.13 The availability of a well-standardized screening 
test for disease risk assessment that can be cheaply produced and is suitable for 
finger-prick (dried) blood analysis may stimulate further field studies.56

The elevated seroreactivity observed in family members of nasopharyngeal 
carcinoma cases may reflect increased viral activity driven by shared genetic or 
environmental risk factors or both. The high seroprevalence among the general 
community may be due to shared environmental factors since regional cancer-
controls do not share genetic predisposing factors. The high seroreactivity in both 
groups of Indonesian healthy persons may also reflect EBV reactivation induced 
by various stressors including poor general health and exhaustion as well as 
inflammatory cytokines known to trigger EBV reactivation.59-61 Observing the 
degree of seropositivity among both healthy populations, it was found that higher 
level IgA reactivity (≥ 1.000) preferentially occurs among first-degree relatives 
of the cases. This may reflect higher incidence of EBV reactivation in close family 
members of cases, in agreement with findings by others.54,55 An early study on family 
members of nasopharyngeal carcinoma patients already reported an increased 
incidence of VCA IgA seropositivity, postulating that an autosomal recessive gene 
might be involved.62 Importantly, increased nasopharyngeal carcinoma risk is 
linked to EBV IgA seroreactivity in time and level.17,18,63-66 Seropositive individuals, 
in particular the ones who showed sustained elevated seroreactivity, had a higher 
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chance of developing the malignancy.18,66 Therefore, we speculate that first-degree 
relatives showing higher titer of antibody might predispose to the disease. This 
underlines the importance of screening among family members of nasopharyngeal 
carcinoma patients. The higher EBV IgA cutoff level (≥ 1.000) can be used for risk 
assessment and identifying individuals who might benefit from extensive clinical 
evaluation and cohort monitoring to detect the disease at early stage. Besides 
multiple well-established risk factors for nasopharyngeal carcinoma, family history 
is perhaps one of the simplest criteria for starting a case finding program. Despite 
the high frequency of EBV IgA seropositivity above CoV observed in the local 
healthy population, the level of antibody reactivity was much lower than in the 
corresponding nasopharyngeal carcinoma cases in this study, as demonstrated in 
figure 1, confirming prior findings.13

Figure 1. Boxplot of EBV IgA ELISA seroreactivity by groups in family study and case-control 
study. 
The cutoff value of EBV IgA ELISA was set on 0.354. When compared to the corresponding cases, 
first-degree relatives of the cases and controls of the cases showed lower frequency of seroreactivity 
(Pearson’s χ2 test  p< 0.001 for both corresponding groups). Relatives of nasopharyngeal carcinoma 
patients showed more frequent elevated EBV IgA seroreactivity than the community controls  for the 
higher COV (1.000) (36.9% versus 14.7%, p= 0.011). Extreme and mild outliers were represented by 
symbols of * and o. 

 

 

CoV 
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To evaluate the reason for elevated antibody levels observed among first-
degree relatives, socio-demographic and environmental factors as possible 
determinants of elevated EBV seroreactivity were determined. There was no 
significant difference observed on EBV seroprevalence across the above-mentioned 
factors (table 2). However, the variance partition coefficient (VPC) in multi-level 
multi-variate logistic regression analysis indicated that 15% of the propensity to 
have positive EBV IgA seroreactivity was attributable to familial characteristics. The 
remaining 85% relates to other influences,which signifies a role of sociodemographic 
and environmental factors in disease development.55 This indicates the potential 
benefit of a community education program on cancer risk factors.

Multivariate analysis showed significant strong relationship between EBV 
IgA antibody detectibility and being father or sibling of a case, the OR being 4.36 
and 1.89, respectively. The high OR of fathers can reflect the male predominance 
of nasopharyngeal carcinoma in combination with increased EBV reactivation 
with age.53,67 The high OR among relatives might reflect the role of genetic factors. 
However, shared food and lifestyle variables among family members, in particular 
common exposures in early life, could not be ruled out. Siblings have been reported 
as having higher risk for developing the disease compared to other relatives.68 A 
tendency was observed between female gender and elevated seropositivity rates 
although not being significantly different. Previous studies show anti-EBV antibody 
responses in females to be more robust than in males, perhaps due to hormonal 
influences on immunologic responses.69,70

Tobacco smoking is common in Indonesia and was identified as risk factor in 
previous case-control studies, but the association was not consistent over multiple 
studies.7 However, IARC monograph from 2009 pointed out tobacco smoking, as 
well as passive smoking, as human carcinogenic risk for some tumor sites including 
the nasopharynx.8 Other smoking and smokeless tobacco proved inconsistent risk 
factors for nasopharyngeal carcinoma.7 The present study shows that current 
tobacco chewing, though not statistically significant, is related to a 2.6 times higher 
chance for having increased EBV IgA seropositivity compared to family member 
who never chews tobacco. Exposure to other smoke (OR= 1.57) and passive smoking 
at home and the work place sparingly in a year also showed an association with 
positive seroreactivity (OR= 1.31).

Considering other exogenous factors, no significance was found in the 
multivariable analysis. However, consumption of certain types of food such as 
grilled food and instant noddles are associated with higher odds of aberrant EBV 
IgA antibody responses, even though the association is not statistically significant. 
These patterns of food consumption are very popular in the local population. 
However, the interpretation of the above results should be done with caution 
because the intervals showed considerable overlap and the number of individuals 
analysed is relatively low. 

Salted fish consumption is consistently observed as a moderate to strong 
risk predictor of nasopharyngeal carcinoma. Cantonese-style salted fish which 
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contains high level of nitrosamines has been identified in a large number of case-
control studies in Cantonese, other Southern Chinese, Northern Chinese and Thai 
populations living in different regions of Asia and North America.22,23,26,71,72 Salted 
fish and other salted and preserved food contain nitrosamine and nitrosamine 
precursors, known as animal carcinogens.34,73 Chinese salted fish can also cause 
nasal cavity tumors in rats.74 As a popular preserved food in the local region, more 
than 80% of family members consumed the traditional salted fish in a frequency of 
sparingly in a year to at least once in a week. The frequency of antibody detectibility 
of these groups did not significantly differ from that of never consumers but did show 
an increased OR (OR= 1.75 between frequent consumers (at least once a week) and 
never consumers). Furthermore, salted fish made traditionally in Indonesia might 
differs to the one consumed by Cantonese population. 

This study harmonizes and utilizes datasets from two independent studies on 
nasopharyngeal carcinoma in the Yogyakarta province, i.e. the family study and the 
case-control study. Though these two studies did not aim to address the serological 
and risk hypothesis tested in this present paper, data from these two studies are 
comparable as both studies used similar instrument to assess behavioural and 
environmental risk factors for nasopharyngeal carcinoma. Only 101 healthy 
controls could be recruited into the current case-control study which is much 
smaller than the healthy family member controls recruited in the family study. This 
can be viewed as a limitation of the present study and currently a larger study on 
this issue was set based on the relevant lead findings presented here. Because the 
present studies did not include follow-up examinations in the family members, this 
aim will be carried out in the near future, in parallel to an ongoing study on early 
detection of nasopharyngeal carcinoma cases in patients with persistent head and 
neck complaints.(Hutajulu et al., manuscript submitted) 

In conclusion, this study confirmed the presence of elevated EBV IgA 
seroprevalence among first-degree relatives of sporadic nasopharyngeal carcinoma 
cases in the Yogyakarta region and suggest that family members of such cases are 
suitable candidates for risk screening. A prospective cohort study is needed to 
evaluate whether or not these individuals with elevated levels of EBV antibodies are 
indeed at increased risk of carcinoma development. Additional studies including 
clinical follow-up and surveilance of individuals at high risk for nasopharyngeal 
carcinoma will provide important platform to further evaluate the utility of the 
peptide-based EBV IgA ELISA assay as population screening test.
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