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ABSTRAC 

Nasopharyngeal carcinoma (NPC) is a malignancy that is most found in the ortholaryngology in Indonesia. Epstein 

Barr Virus (EBV) proved to be the cause of NPC and viral gene products most often found in Nasopharyngeal tissues 

with an increase of IgA antibody of titers of viral proteins (VCA-p18-1+EBNA) and in the majority of patients. 

Primary diagnostic is checked by non-invasive of blood and brushing of nasopharyngeal. The increase of plasma of 

EBV DNA load is an important marker of disease and for disease progress monitoring.  

The objectives of the research: to compare between the plasma of EBV DNA load and viral load of tissue brushing 

in correlation with the stadium of nasopharyngeal cancer.  

The method: 39 patients of NPC and 29 healthy as control were subjects in this study. Plasma of EBV DNA was 

examined by using RT-PCR.  

Results : there was a positive correlation between plasma of EBV DNA and the viral load from tissue brushing. 

Brushing and blood for viral load and VCA interchangeable. Therefore, non-invasive methods using peripheral blood 

can be proposed to replace invasive methods of brushing both for viral Load and for VCA.   

Conclusion: it is as a marker for the presence of nasopharyngeal cancer and the progression of the disease. 
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INTRODUCTION 

Nasopharyngeal cancer (NPC) is a malignant epithelial neoplasm with most frequently incidence at the upper tract of 

aerodigestif. NPC is an epithelial tumor that is characterized by marked geographica  and population differences in 

incidences and is consistently associated with the Epstein-Barr virus. Epstein –Barr virus (EBV) is a ubiquitous 

infectious agent, infecting greater than 90% of the world’s population[1]. Epidemiology of NPC is very unique which 

rare found in European populations, but many are found in China (particularly southern China), Southeast Asia, and 

Africa. In Indonesia NPC incidence rate is 4.7/100,000 population per year with a comparison between men and 

women of 2-3:1. In Indonesia, almost 80% of the NPC’s patients diagnosed at the age of 30-59 years [2,3], with a 

trend of incidence is increased followed by age. Incidence in Makassar South Sulawesi province from January 2004 

to June 2007, obtained 33% of malignancies in the ear, nose and throat [4]. 

Epstein-Barr virus (EBV) is closely related to the incident of NPC. The production of protein of viral gene can be 

detected in the NPC tissue  of majority of sufferers are Latent membrane protein 1(LMPI), latent membrane protein 

(LMP2) 2, EBNA 1-6 (Epstein-Barr Nuclear Antigen1-6), also found increased of titer of immunoglobulin A antibody 

(IgA) viral proteins (viral capsid antigen /VCA and early-antigen/EA) (IgA (VCA-p18 + EBNA-1)[5,6]. The highest 

of viral load in Makassar is 866.400 million while in Yogyakarta is 48.840 million (Eka-Savitri, 2012)[7]. The 

significant differences of the viral load is a question for us and encouraged us to carry out research due to viral infection 

can activate the immune system of the body. We assume that EBV infection associated with the occurrence of NPC 

in Makassar as a result of the lack of immune ability to eliminate the virus as seen from immunologic indicators. 

Some studies indicate that viral load can be used to determine the prognostic NPC, and it is an important marker for 

progression as well as monitor recurrence of NPC patients. Tan Eng Lai et al. showed that the increase of EBV DNA 

load is correlated with the  levels of IL-6 and IL10[8]. Because IL-8 and IL-10 are also stimulated through the 

activation of LMP-1 in NPC’s patient, so the viral load, levels of IL-8 and IL-10, it is possibly can be used to determine 

the progressifity and metastasis[8,9]. The combination of those three factors are assumed as to be potentially used as 

a prognostic factor of NPC. 
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 Expression of viral load in NPC as a prognostic factor has not been studied in Indonesia. If the expression of IL-8 & 

IL-10 in biopsy tissue correlated with the concentration of IL-8 & IL-10 in the blood, then this research is a new 

breakthrough of minimal examination without brushing that is invasive to be used to assess the prognostic indicators 

and progression after therapy. Beside that, if it is found that the activation pathway of IL-8 and IL-10 through p38-

MAPK play role in the pathway of NPC, it can be used as biologic targeted therapies in the treatment of NPC’s patients 

and desire as a future treatment[10]. 

 

METHODS 

The type of this research is cross-sectional study with explorative survey approach. The samples must meet the 

following criteria : 5rs (1 ug /ml of EBNA1 plus 0.5ug / ml of VCA-p18) in 0.05 M Na2CO3, pH 9.6. Plate was 

incubated two hours at 0°C. Hundred (100) ul of samples (1:100), serum added and incubated for one hour at 37°C, 

cover plate. After that add 200 ul/  well of 3% BSA (in 1x PBS), then incubated for one hour at 37°C, then plate 

washed three times with PBS Tween 0.05%. After the fourth washing with PBS-Tween 0.05%,add conjugate (MoAbs 

anti-Human IgA-HRP dissolved in the liquid sample (1: 4000), the covered plates were incubated one hour at 37°C. 

Discard the liquid, wash with PBS Tween 0.05% (4x), discarding the wash liquid. Add 100 ul/ well of mix the solution 

GET A (red) and B (blue) (1:1), to the TMB and incubated in the dark for 30 minutes. Then add 100ul/well 0.5 M 

H2SO4. Read at Spectrophotometer using OD 450 nm ELISA reader. 

 

RESULT 
The study was conducted on 39 cases of patients with nasopharyngeal carcinoma and 29 controls not suffering from 

nasopharyngeal carcinoma. Viral load and brushing examination for viral load were done in the case of NPC, because 

the controls were not performed by medical ethical considerations. Blood tests were examined to assess IgA (VCA-

p18 + EBNA-1), Viral Load, IL-8 and IL-10 in the case of NPC before and after therapy were included in the remaining 

39 inclusion criterias and 29 controls. 

When comparing progressive incidence, it is obtained two groups: first group with a ratio of IL-8: IL-10> 1 and a 

second group with a progressive ratio of IL-8: IL-10 <1 is 22.7%: 0%. When cut point 1 was used as a cut of points 

then the ratio> 1 indicates the condition is worse than a ratio <1 in terms of progression. This condition indicates the 

possibility to use the ratio of IL-8: IL-10 as a ratio which is a prognostic showed progression. 

It can be seen from table 3 that brushing and blood for viral load and VCA can be   interchangeable. Therefore, non-

invasive methods using peripheral blood can be proposed to replace methods of invasive brushing both for Viral Load 

and for VCA. Some researches on DNA viral load through brushing have been done by Servi Steven and his team in 

the University of Gajah Mada Yogyakarta but those researches on DNA viral load through plasma have not been 

conducted. Research on viral load of NPC’s  patients in Makassar and Yogyakarta shown that the highest of viral load 

of Makassar’s patients (866.400 million) 40 times than yogyakarta’s patients (48.84 million). The viral load NPC 

patients from Makassar and Yogyakarta are significantly different [3]. 

 

Table 1. Distribution of cases based on histopathological status 

Status of histopathology (WHO) N % 

Type I :   Carcinoma of squamosa cell with    ceratinized 1 2,6 

Type II:   Differentiated carcinoma not ceratinized  13 33,33 

Type III:  Anaplastic 25 64,1 
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Figure 1.  Ratio of IL-8 dan IL-10 based on the stadium of NPC 

 

Table 2. Ratio of IL-8 and IL-10 based on the progressifity of disease 

 Ratio f IL8/10 

> 1 

Ratio of IL8/10 

 1 

Total 

Progressif 5 (22,7%) 0 (0,0%) 5   (16,13% ) 

Non progressif 17 (77,3%) 9 (100%) 26 (83,87% ) 

 22 9 31 

 P = 0,155 (Fisher test) 

Table 3. EBV DNA Viral Load in Brushing and Plasma Groups 

Result n Average of viral load and SD  

Group of  Brushing 

 

Group of  Plasma 

39 

 

39 

88956.2364  

(184540.43607) 

65222177.7169  

(152875457.69133) 
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Table 4.   Analysis of differences of viral load,  IgA(VCA-p18 + EBNA-1), IL8 and  IL 10 in cases and control 

 

Variable n Average P 

1. Viral load in blood  

a. cases 

b. control 

  2.Viral Capsid of Antigen 

c. cases 

b. control 

3. IL- 8 

a. cases 

b. control 

4. IL- 10 

c. cases 

d. control 

 

 

39 

29 

 

39 

29 

 

39 

29 

 

39 

29 

 

168220.393±228488,0035 

2673.2379 ± 6036,6756 

 

2743.7828 ± 4,4695 

0.2764 ± 0,3396 

 

7.141215 ± 0,5471 

2.631917 ± 0,5299 

 

6.620713  ± 16676,3289 

4.048212 ± 6,7049 

 

    0.007 

 

 

    0.001 

 

 

    0.000 

 

 

    0.006 

 

 

DISCUSSION 
The data from Wahiddin hospital Makassar obtained 33% from the total cancers in ENT in department of 

ortholaryngology where nasopharyngeal cancer occurs more commonly in men, in the productive age between 35-50 

years. However in now days NPC cases found in  children and younger people. In addition, research evidence shows 

that there are differences related to the relationship between EBV - Individual - the immune system in different 

geographic area. Research carried out in Yogyakarta showed a different trend with our previous study (2), in the case 

of DNA viral load. Besides type of EBV, polymorphism of EBV genome, HLA Class 1, associated with EBV in 

Yogyakarta showed different images and results publication elsewhere.  Besides that, little is known about the role of 

cytokines in EBV infection associated with NPC particularly with the prognosis. LMP-1 that is oncogenic can be 

proved to play a role in various of internal pathways regarding to regulate the immune system by NFkB pathway (6), 

which in turn related to the stimulation of system of humoral immune to the production of antibodies (IgG, IgA against 

VCA, EA, EBNA's)(9) or cellular immune responses associated with EBV epitope presentation on MHC class 1 that 

will be recognized by CTL. 

Prognostic marker is needed besides the VCA-p18 and EBNA-1, in our preliminary study we found that the  number 

of copies of EBV DNA viral load in NPC’s patients from Makassar (Eka-Savitri 2012)(5) was very high. Based on the 

specificity of NPC cases of Makassar, we further analyze the relationship between EBV DNA viral load with IgA 

(VCA-p18 + EBNA -1), IL-8 and IL-10 for use as a prognostic biomarker for NPC’s patients from Makassar. 

 

The relationship between DNA EBV Viral Load with progressifity of  NPC 
Another question is why the number of copies in Makassar 40 time higher than in Yogyakarta? This is probably caused 

by the genetic variation in EBV genome so EBV-infected cells can escape from the patrolling of immune system such 

as genetic variation in MHC class 1 epitope in LMP1 and LMP2 (Fachiroh J 2008)[11]. This research is done with 39 

NPC patients based on the histopathologic examination and 29 controls, (healthy people) to see the relation of viral 

load with disease progression. Examination of viral load was conducted by Real Time PCR (RT- PCR) in NPC patients 

using samples from brushing and peripheral blood (plasma). Control is examined using blood samples only. 

 The results of our study indicate that the DNA viral load of blood demonstrated statistically significant 

(averages cases of NPC are 168.220.393; 2.673.238 of controls; (p = 0.007). The result of the analysis about the 

relationship between blood of viral load of NPC patients compared with controls showed that viral load of NPC 

patients 75 times bigger compare with control group. The results proved that the viral load of NPC cases in Makassar 

is the same with the previous investigation by the team in Yogyakarta, Taiwan, Hong Kong, and Malaysia. To prove 

the possibility wether viral load can be used as follow up after treatment then the viral load of NPC patients are also 

examined before and after therapy. The results showed that the viral load in NPC patients after therapy both by 

brushing and blood method decrease significantly. The research in Malaysia   also showed the reduction 

significantly from EBV DNA of viral load of NPC’s patients after the therapy.  It can be concluded from the result 

of this research that the viral load in plasma may represent brushing either before and after therapy, so the viral load 
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can be checked easier, cheaper and more convenient for patients especially after therapy. In addition, it was concluded 

also that EBV DNA of viral load can be used as a good prognostic indicator of disease progression. 

 

CONCLUSION 

The conclusion of this research are as follow : Plasma of EBV DNA of viral load is equivalent with EBV DNA of 

viral load from smears brushing. Therefore, plasma EBV DNA of viral load can be used to follow up with minimal 

invasive with relatively cheaper cost and also as a replacement of DNA EBV of viral load brushing. 
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