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Nasopharyngeal carcinoma is 
reported to be one of the ten leading 
sites of male cancer in Thailand. 1,2 

The disease is prevalent among Chi
nese 3 and native Thai people in the 
northeast. 4 NPC was originally 
found to be associated with EBV 
infection by Old et ai, in 1966 5 and 
subsequently by other investigators. 6-17 

Several serological markers specific 
to EBV such as IgG and IgA anti
bodies to VCA and EA have been 
found preferentially in NPC patients 
6-8,10-12,14-17. Our previous data 
showed that approximately 86.5070 
of NPC patients possessed IgA anti
body to VCA, while it was present 
in 3.1070 of their age-matched con
trols with non-malignant diseases 
as tested by indirect immunofluo
rescence (IIF). 12 However, prevalence 
of EA IgA was not determined in 
that work because it was difficult to 
prepare and standardize the test 
antigen. The purpose of this study 
was to determine the prevalence of 
IgA antibodies to VCA and EA by 
ELISA; the determination of IgA 
anti-VCA by IIF was also performed 
in parallel. 

MATERIALS AND METHODS 

Subjects 

Subjects participating in this 

SUMMARY Nlnety·one patients with nasopharyngeal carcinoma (NPC), and 
164 age-matched healthy controls were tested for presence of IgA antibodies to 
Epsteln·Barr virus capsid antigen (yCA) and early antigen (EA) In their sera by In· 
direct ELISA using "EBVlral DETECT" commercial test kit. IgA antl·VCA was found 
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77 of 91 (64.6%) NPC patients and 22 of 142 (15.5%) controls. The prevalence rates 
of antl·VCA as screened by ELISA and IIF were very similar suggesting that either 
one of the two tests can be used alternatively depending on the purpose and facilities 
In each Individual laboratory. IgA antibodies to VCA and EA were more prevalence 
In NPC patients than those In the controls, the finding which again supported the 
association between EBV and NPC 61S was suggested In many other reports. 

study were 91 NPC patients whose 
clinical diagnosis was confirmed 
histologically. These patients attended 
the Department of Otolaryngology, 
Siriraj Hospital during the period 
between August 1989 and May 1991. 
Their ages ranged from 20 to 65 years. 
Five to 8 ml of their blood were col
lected prior to any clinical treatment. 

The subjects also included 164 
age-matched, healthy controls who 
visited the hospital during the same 
period of time for screening of anti
body to human immunodeficiency 
virus (HIV), and all were negative 
for HIV antibody. 

ELISA test kits 

ELISA test kits designated 

"EBViral DETECT" for detection 
of IgA anti-VCA or IgA anti-EA 
were kindly provided by Bangkok 
RIA Centre Laboratory, Thailand 
and Singapore Biotech, Singapore. 
The tests are based on indirect ELISA 
in principle. Briefly, the test sera at 
dilution 1: 100 were allowed to react 
with the antigens coating on 96 well, 
flat bottom microtiter plates for 1 
hour at 37°C. After washing with 
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PBS-tween 20, the plates were then 
added with sheep anti-human IgA 
conjugated with horseradish pero
xidase and incubated for 1 hour at 
37° C. The test system used tetra
methyl benzidine (TMB) as chromo
genic substrate, and the enzymatic 
reaction was allowed to take place 
at room temperature for 30 minutes. 
The control set included 2 wells for 
blank controls, 3 wells for negative 
controls and 2 wells for positive con
trols. The test plates were read for 
optical density (OD) by microplates 
reader (Titertek Multiskan, Flow 
Laboratories Australasia Pty Ltd, 
NSW, Australia) at wave-length of 
450 nm. Cut-off value according to 
the kit instruction was equal to the 
mean of OD of negative controls plus 
0.1. Absorbance values within ± 5OJo 
of the cut-off values were retested. 
The relative cut-off values for positive 
19A to EA and to VCA for all experi
ments were 0.311 and 0.312, respec
tively. 

Immunofluorescence test 

B 95-8, an EBV lymphoblastoid 
cell line was used as source of VCA. 
The test sera at dilution 1: 10 were 
screened for the presence of 19A anti
VCA. FITC-conjugated goat anti
human IgA heavy chain specific 
(Hyland Diagnostics, IL, USA) or 
that derived from rabbit origin (Dako
patts AB, Alvsjo, Sweden) were used 
as the second antibody. Details of 
slide preparation and staining method 
were described elsewhere. 12 

RESULTS 

It has been shown that 76 of 91 
(83.5OJo) NPC patients and 16 of 164 
(9.8OJo) age-matched healthy controls 
possessed IgA anti-VCA; and 72 
(79. 1OJo) of the patients and 21 (12.8OJo) 
of the controls did have IgA anti
EA as determined by ELISA (Table 1). 
These antibodies were more prevalent 
in NPC patients than the controls 
(X2 with Yates correction = 134.89, 

X2p < 0.001 for anti-VCA; and 
with Yates correction = 108.24, p < 
0.001 for anti-EA). The relative 
OD value for each test serum is illus
trated in Fig. 1 for anti-VCA assay, 
and in Fig. 2 for anti-EA assay. 
Anti-VCA and anti-EA usually 
coexisted in most of the sera tested. 
However, there were some cases 
who possessed either anti-VCA or 
anti-EA alone (Table 2). 

By immunofluorescence study, 
IgA anti-VCA was observed in 77 
of 91 (84.6OJo) NPC patients and 
22 of 142 (15.5OJo) controls (Table 3). 
Again, IIF showed higher prevalence 
of EBV IgA in the NPC patients 
(X2 with Yates correction = 105.63, 
p <0.001). There was no difference 
in prevalence rates of anti-VCA as 
determined either by ELISA or IIF, 
nor in any of the populations studied 
(X2 with Yates correction = 0, p 1 
in group of NPC patients; and X2 = 

1.81, p > 0.05 in the control group) 
(Table 4). 

Table 1. IgA anti-VCA and anti-EA in NPC patients and controls as determined by ELISA 

No. of cases with IgA antibodies to 
Group No. of study cases VCA(%) EA(O~) 

NPC patients 91 76' (83.5) 72'· (79.1) 

Controls 164 16 (9.8) 21 (12.8) 


There are statistically significant differences between NPC patients and controls for the presence of 

IgA anti- VCA and IgA anti- EA 

.. X2 =: 134.89, p<O.001 1r" X2 = 108.24. p<O.OO1 

Table 2. Presence of IgA antibodies to VCA and to EA in NPC patients and controls 

IgA anti-EBV NPC patients (%) Controls (%) 

VCA+, EA+ 
VCA+, EA
VCA-. EA+ 
VCA-, EA

70 (76.9) 
6 (6.6) 
2 (2.2) 

13 (14.3) 

11 (6.7) 
5 (3.0) 

10(6.1) 
138 (84.1) 

Total 91 (100) 164 (100) 
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Table 3. IgA anti- VCA in NPC patients and controls as determined by !IF 

No. of cases with antibody 
Group No. of study cases (%) 

NPC patients 91 77 (84.6)* 

Controls 142 22 (15.5) 


There are statistical significant difference between NPC patients and controls for presence of IgA 
to EBV-VCA, 
• X2 == 105.63, P <0.001 

Table 4. Determination for IgA anti-VCA by ELISA and IIF 

NPC patients' Controls· • 

ELISA IIF ELISA IIF 


EBV IgA positive 76 77 16 22 

EBV IgA negative 15 14 148 120 


Total cases 91 91 164 142 

There are no statistical significant differences in numbers of cases who possess EBV IgA antibody 
as compared ELISA to IIF 

•• 2
• X2 == 0, P - 1 X = 1.81, P >0.05 

DISCUSSION 

19A antibodies to VCA and 
EA have been introduced as the 
screening tools for diagnosing NPC 
and as prognostic markers for moni
toring the treatment of this cancer 
for more than two decades. 6. It was 
also demonstrated that people who 
had EBV IgA antibody may develop 
NPC within a mean time of 8-30 
months. 14 On the other hand, a 
decrease in EBV IgA antibody titers 
reflected a good prognosis in long 
term follow-up, while an increase in 
these antibodies reflected a poor 
prognosis. 8,10,14,17 

This study demonstrated the 
presence of 19A anti-VCA in 83.5 and
84.6% of NPC patients as tested by 
ELISA and IIF, respectively (Table 
1 and 3). The data indicated that 
IgA anti-VCA was more specific to 
NPC patients than the controls; these 

figures are similar to those of 79.2 11 
and 86.5070 12 reported in Thailand 
previously. The determination of 
IgA anti-VCA either by ELISA or 
IIF showed no statistical difference 
in terms of antibody prevalence, 
eventhough the prevalence rate ob
tained by IIF in the icontrol group 
was slightly hiliher than that screeneci 
by ELISA ie, 15.5% vs 9.8070 (Tables
1, 3). 

In parallel, IgA anti-EA has 
been introduced as an adjunct to 
IgA anti-VCA as the serological 
markers for NPC. Persons who 
possess IgA antibodies to both VCA 
and EA were more closely associated 
with NPC than those who possess 
IgA anti-VCA alone. 14,15 However, 
IgA anti-EA was detected in lower 
frequency.7,14,15 No case with IgA 
anti-EA alone without the presence 
of IgA anti-VCA had been reported 

as determined by immunoenzyme 
staining. IS In another words, IgA 
anti-EA is more specific, but less 
sensitive than IgA anti-VCA for 
the detection of NPC. In contrast, 
our study has shown the presence of 
IgA anti-EA antibody alone in 2.2% 
of NPC patients and in 6.1 % of the 
healthy controls (Table 2). Relia
bility and interpretation of this labo
ratory result needs further investi
gation. 

In the meantime, we can con
clude that determination for IgA 
anti-VCA alone is adequate to confmn 
NPC diagnosis. Prevalence rates of 
IgA anti-VCA as determined by IIF 
and ELISA system of "EBViral 
DETECT" were comparable, which 
implied that the two tests can be 
used alternatively according to the 
convenience in each laboratory. 
ELISA is practical to investigate 
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Fig. 1 Level of IgA anti-VCA in NPC patients and controls presented as 
relative 00 values 
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large numbers of serum specimens 
such as in field studies and the system 
is more objective than IIF. However, 
IIF is more economical in the labo
ratory where few specimens are to 
be investigated at a time. 
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