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SUMMARY

Nasopharyngeal carcinoma (NPCY ix strongly assocated with Fpstein-Barr vitus (EF BV)
infaction. To assess whothor EBV ONA dotoction by polymerase cham roaction (PCR)Y o
prasence of specitic serum antibody 1o viral capsid antigen (VCAY was o botter marker tor
screening NPC. nasopharyngeal tissuos and blood samples trom 58 NPC patients and 04 non
NPC patiants (23 with laryngotracheal stonosis and 1 owith chronie tonsillitis) wore lostod tor tho
presence of EBV DNA and sorum spocttic VOA antibodios, rospoctively, EBYV DNA was
detected in 56 (96.5%) of NPC patients and 15 (62 5%) of non-NE'C controls, with prodonunant
EBV type A in both groups. On the other hand, specific VCA IgA antibody was detocted in the
majority of NPC patients: 52 (89.7%) while only 4 (16.7%) were dotected in non-NPC controls.
Therefore, specific VCA IgA antibody may serve as a bettar marker for screening NPC than
.EBV DNA detected by PCR.
Key word: nasopharyngeal carcinoma (NPC), Epstein-Barr virus (EBV). specific viral capsid

antigen (VCA) IgA-antibody, polymerase chain reaction (PCR})
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INTRODUCTION

Nasopharyngeal carcinoma (NPC} is one of the most common cancers in Scouthern China
and South-East As:a inciuding Thartand. Epstein-Barr virus (EBVY has been found to be
closely assoc:ated with this cancer FPathmanathan e a f showed new evidence confirming that
EBV is the priman etidlcgical agent in the development of NPC by demonstrating dysplastic
lesions and carcinoma » siu N prematignant clones of EBV-infected cells. There are two

different tvpes of EBV. types A and B (or nhpes 1 and 2. Although both types have been found

in nasophanyngeal tissues. thype A 1s mare common.

The presence of serum antibodies t© EBV antigens have been used for the diagnosis of
NPC.S‘. IgG- and igA-ant viral capsid antigen (VCAY antubody titers in NPC patients were found
0 be higher than that ¢f ~2aliny cases Cn addinen, lgA-antt VCA was usefu! for the early
detection of NPC in a field suney in China T However. 15.20° of NPC patients were not
identified using this antnbod_\.';'f QOtner specific anubodies o EBV antigens have also been
shown to be usefut for the sarh detection of N'PC.” i So far. no single serological marker has
been identified to be useq as a screening assay for all NPC patients. Meanwhite, detection of
EBV DNA in tissue by polyvmerase chan reaction (PCR} has recently been used as a
supplement to the serologic screening of NPC:: and as a screening method for NPC in a high

risk gr0up_:‘ - However. EBV DNA detected by PCR technique was also found in oropharyngeal

cells, nasopharyngeal tissues and exfoliated cells from the postnasal space of a high number of
23-.2%

healthy individuals. The purpose of this study was to evaluate whether specific anti-VCA

antibody or EBV DNA detection by PCR was a better marker for screening patients with NPC.

MATERIALS AND METHODS
Subjects and clinical specimens
Fifty-eight histologically confirmed NPC patients and 24 non-NPC controls who attended
the Department of Otolaryngology. Sirira) Hospital, Bangkok, Thailand were enrolied in this
study. Twenty-four non-NPC controls were twenty-three patients with laryngotracheal stenosis

and one patient with chronic tonsitlitis. Nasopharyngeal tissue biopsies of approximately 30 mg
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and blood samples were collected from patients and controls prior to any clinical treatment
following the protocol and with written informed consents. Tissue samples and sera were kept at
-70°C and -20°C, respectively until tested.

Preparation of clinical samples

The frozen tissue biopsies were thawed and DNA was extracted by the modified
procedure described by Feinmesser et an’.z‘b3 Briefly, 0.5-1 ml of lysis buffer C (1xPCR buffer (20
mM Tris pH 8.3, 50 mM KCI, 2 mM MgCl,), 0.45% Nonidet-P40, 0.45 % Tween 20, and 100 1g
of proteinase K (Sigma-Aldrich, Singapore) per milliliter) was used to digest the biopsies for 4
hours at 56 C and boiled at 95°C for 10 minutes. Two percent of the total volume of the cell
lysates was directly used for DNA amplification in the nested PCR experiment.

The B95-8 (ATCC CRL 1612) and Jiyoye (ATCC CCL87) cell lines were used as the
positive DNA amplification controls for EBV types A and B, respectively. These cell lines were
similarly treated as tissue biopsies.

Nested PCR for detection of EBV DNA

Three sets of primers were synthesized based on the published oligonucieotide sequence
2 ) . '
primers of EBNA 2 for EBV typing. " The first set contained the common EBNA 2 primers (5 -

AGGGATGCCTGGACACAAGA-3 and 5 -TGGTGCTGCTGGTGGTGGCAAT-3") which yielded 596

base pairs (bp) amplified product for both types of EBV. The second set contained the EBV type

' t —
A specific  primers (5'-TC1TGATAGGGATOCGCTAGGATA—3 and 5 -ACCGTGGTTCTG
GACTATCTGGATC-B’) which yielded 497 bp amplified product; and the third set contained EBV

type B specific primers (5 -CATGGTAGCCTTAGGACATA-3" and 5 -AGACTTAGTTGATGC

CCTAG-3') which yielded 150 bp amplified product.

Target DNA was first amplified in 50 pl of a reaction mixture containing 10-20 pl of the
sample; 25 pmole of each primer from the first set; 400 uM of each deoxynucleoside
triphosphate (dANTP); 1xPCR buffer and 1 unit of Tag DNA polymerase (Promega, Madison, WI,
USA) for 30 cycles (denaturation for 1.5 minutes at 94°C, primer annealing for 1 minute at 60°C.
and extension for 2 minutes at 7200) in a DNA thermal cycler (Perkin-Elmer, Norwalk, CT,

USA). One microliter of the PCR product was then used for the nested reaction for EBV typing
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under the same condition as mentioned above except using the second and the third sets of
primers. After the nested reaction, 20 pl of the DNA ampilified product was analyzed by
electrophoresis on 2% agarose gel, stained with ethidium bromide solution and visualized under
uv Iight.27 Amplification of (3-globulin gene using primers described elsewhere28 was used to
confirm the presence of cellular DNA in the treated tissue.

Immunofluorescence test

The B95-8 cell line was used as a source of VCA. Details of B395-8 culture, slide
preparation and staining procedure were described elsc—:'\,vl'mere‘16 The test sera were serially two
fold diluted in PBS starting at 1:10. FITC-conjugated goat anti-human 1gG or IgA heavy chain
specific antibodies (Hytand Diagnostics, IL, USA) were used as the secondary antibody. The

titer was defined as the reciprocal of the highest dilution that gave a positive reaction. A titer of

> 10 is considered toc be positive.

Statistical analysis

Data were analyzed with statistical software (SPSS, Chicago). Two independent groups
were compared by the Mann-Whitney U test. The level of critical significance was assigned at p
< 0.05. Sample proportions were compared by X~ test. When the minimum estimated expected
value was < 5, Fisher's exact test was used. The validity of a screening test was evaluated in

terms of sensitivity and specificity using clinical diagnosis with histologically confirmed NPC as a

gold standard.

RESULTS
The tissue biopsies from the NPC patients were analysed into distinct histological types
according to the WHOQ classification. Three (5.2%), 39 (67.2%) and 16 (27.6%) were classified
as WHO type 1 (squamous cell carcinoma), WHO type 2 (non-keratinizing carcinoma) and WHO

type 3 (undifferentiated carcinoma), respectively.
EBV DNA was detected in 56 (96.5%) of 58 NPC patients: 48 (82.7%) with type A, 6
(10.3%) with type B, and 2 (3.5%) with both types (Table 1). There was an association between

EBV DNA detection and NPC ()8 test at p < 0.001). However, EBV DNA was also found in 15
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(62.5%) of 24 non-NPC controls in which 14 (58.3%) were type A. The sensitivity and specificity
of EBV DNA detection by PCR for NPC patients were 96.6% and 37.5%, respectively.

All NPC patients and controls showed specific VCA 1gG antibody in their sera (Table 2).
Specific VCA 1gG titers of NPC patient sera were significantly higher than those of control sera
(Mann-Whitney U test at p = 0.006). The GM titers were somewhat higher in the NPC patients.
However, 45 (77.6%) of 58 NPC patient sera and 10 (41.7%) of 24 control sera had I1gG titers
of 640 or above. There was an association between VCA IgG titers of > 640 and NPC (X2 test
at p = 0.004). The sensitivity and specificity of anti-VCA tgG testing with titers of > 640 for NPC
patients were 77.6% and 58 3%, respectively. Specific VCA IgA antibody was detected in the
sera of 52 (89 7%) of 58 NPC patients but only 4 (16.7%) of 24 control sera (Table 3). The
specific IgA titers of NPC patient sera were significantly higher than those of control sera
(Mann-Whitney U test at p < 0.001). The GM titers were scmewhat higher in the NPC patients.
There was a highly association between VCA IgA detection and NPC ()f test at p < 0.001). The
sensitivity and specificity of VCA IgA detection for NPC patients were 89.7% and 83.3%,

respectively.

DISCUSSION

NPC is strongly related to EBV infection.5 All histological types of NPC were present in
this study: however. only 52% were WHO type 1 since this type was not common in
Thailand.” Laboratory diagnosis of EBV infection for NPC has been based on serological
assays13'3o'3zand recently on EBV DNA detection by F’CR.N22 In this study, EBV DNA was
detected in 96.5% (56/58) of NPC patients and 62.5% (15/24) of controls, both with
predominantly type A. The percentage of EBV DNA detection in NPC patients in this study was
similar to that of our previous repc.rt]r in which EBV DNA was detected in 94.1% (32/34) of the
cases. However, EBV DNA was found in only 20% (1/5) of the non-NPC controls. The higher
number of EBV DNA detection in the non-NPC controls in the present study (62.5% vs 20%)
may due to the larger number of controls and a more sensitive PCR technique used. This high
number of positive EBV DNA in the controls was similar to the previous findings of other groups,

i.e., 70%-80% of the nasopharyngeal tissues from healthy individuals were shown to have EBV
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DNA by PCR technique.” " In addition, Diaz-Matoma, et al.”” reported that 56% of healthy
individuals had detectable levels of EBV DNA in oropharyngeal cells. These findings, including
ours, support the concept that aithough EBV has been implicated in the pathogenesis of NPC,
other factors such as environmental and genetic factors must be considered to be involved in
the eticlogy of NPC. EBV infection is ubiquitous in all human population. The virus replicates in
epithelial cells and establishes a latent infection in lymphoid cells. Oropharyngeal epithelial cells
are the source of the virus found in the throat.l-j . Nasopharyngeal tissues in non-NPC
individuals could possibly be infected with EBY that s periodically excreted in the oropharynx.
The specificity of the EBV DNA detection in this present study was only 37.5%. Therefore, we
conclude in this study that EBV DNA detection by PCR might not be a suitable marker for
screening NPC.

On the other hand, we demonstrated that the titers of both serum I1gG and IgA
antibodies against EBVY VCA in the NPC patents were significantly higher than those of the
non-NPC controls. These results were similar to those of our previous study.16 Although serum
IgG anti-VCA was found in non-NPC controls with various titers, the GM titers were somewhat
lower in the controls. The GM titer in this study was similar to that of our previous report (457.1
and 371.5, respectively). In this study. we found that the serum IgG anti-VCA titer of > 640 was
associated with NPC. However, the specific VCA 1gG antibody titer of > 640 may not be used
as a marker for screening NPC because of the low specificity (58.3%). Interestingly, the findings
that serum IgA anti-VCA antibody found in 89.7% (52/58) of NPC patients but only in 16.7%
(4/24) of the controls were similar to 84.6% (77/91} in the NPC patient sera and 15.5% (22/142)
in the control sera reported in our previous study.13 This specific IgA anti-VCA antibody was

highly associated with NPC. This result is consistent with earlier studies showing a relationship

35,36
between the specific IgA antibody and NPC.

In conclusion, EBV DNA detection by PCR may not be a useful tool for screening NPC
because of its low specificity. On the other hand, the high specificity and sensitivity of specific

IgA anti-VCA antibody appears to confirm the use of this antibody as a marker for screening or

diagnosis of NPC.
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Table 1. Different PCR specific EBV in biopsy tissues from NPC patients and controls

Histological types

No. biopsy

tissues (%)

No. biopsy tissues with PCR specific EBV

type A (%)

type B (%)

type A+B (%)

not found (%)

NPC

WHO type 1
WHO type 2
WHO type 3

Total

Controls

3 (5.2)

39 (67.2)
16 (27.6)

58

24

48 (82.7)

14 (58.3)

6 (10.3)

1(4.2)

2 (3.5)

9 (37.5)

Table 2. EBV specific VCA IgG antibody in NPC patients and controls

Group EBV type Total No. cases at reciprocal titer of GM
titer
specific <10 10 20 40 80 160 320 640 1280 2560 5120 10240
NPC A 48 o 0o o0 0o 0 3 7 16 14 4 3 1 871.0
B 6 o 1+ 0 0 0 2 0 3 0 0 0 0 199.5
A+B 2 0 0 0o 0 0o O 0 0 1 0 1 0 2570.4
Not found 2 o o 0 0 0 O 0 1 0 1 0 0 1288.2
Total 58 o 1 0 0O 0 5 7 20 15 5 4 1 955.0
Controls A 14 o o o o 0 2 6 3 0 3 0 0 524.8
B 1 O 0 o o0 0 O 0 1 0 0 0 0 £40.0
A+B 0 o o 0o 0o o0 0 O 0 0 0 0 0 0.0
Not found 9 o o o 0O O 2 4 2 1 0 0 0 3715
Total 24 o o o0 0 0 4 10 6 1 3 0 0 4571
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Table 3. EBV specific VCA IgA antibody in NPC patients and controls

Group EBV type Total No. cases at reciprocal titer of GM
titer
specific <10 10 20 40 80 160 320 640 1280 2560 5120 10240
NPC A 48 5 9 6 7 13 4 4 0 0 0 0 0 36.3
B 6 o o 1 2 2 1 0 0 0 0 0 0 56.2
A+B 2 o o o 1 0 1 0 0 0 0 0 0 79.4
Not found 2 1 o o 1 o 0 0 0 0 0 0 0 14 .1
Total 58 6 9 7 11 15 6 4 0 0 0 0 0 38.0
Controls A 14 121 o 0 1 0 ] 0 0 0 7 ¢ 0 6.5
B 1 1 0 0 0o 0 O 0 0 0 0 0 0 50
A+B 0 o 0 0o 0 0o O 0 0 0 0 0 0 0.0
Not found 9 7 1 1 0 0 O 0 0 0 0 0 0 6.3
Total 24 20 2 1 0 1 0 0 0 0 Q 0 0 6.3
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Summary

Nasopharyngeal carcinoma (NPC) is strongly associated with Epstein-Barr virus (EBV).
To assess whether EBV DNA detection by polymerase chain reaction {(PCR) or specific antibody
to EBV viral capsid antigen (VCA) was a better marker for screening NPC, nasopharyngeal
tissues and blood samples from 58 NPC patients and 24 non-NPC controls were tested for the
presence of EBV DNA and serum specific VCA antibodies, respectively. EBV DNA was
detected in 56 {96.5%) of NPC patients and 15 (62.5%) of controls, with predominant EBV type
A in both groups. On the other hand, specific VCA IgA antibody was detected in the majority of
NPC patients: 52 (89.7%) but only 4 {16.7%) were detected in controls. Therefore, specific VCA

IgA antibody may serve as a better marker for screening NPC than EBV DNA detected by PCR.

Introduction

Nasopharyngeal carcinoma (NPC) is one of the most common cancers in Southern

China and South-East Asia including Thailand.L2 Epstein-Barr virus (EBV) has been found to be

closely associated with this cancer.3 There are two different types of EBV: types A and B (or

types 1 and 2). Although both types have been reported in nasopharyngeal tissues, type A is

more common. Different sequences in the coding region of Epstein-Barr nuclear antigen-2, 3, 4
and 6 (EBNA-2, 3, 4 and 6) were used to distinguish type A from type B.5

Antibodies to EBV antigens have been used for the diagnosis of NPC. Moreover, 1gG-

and IgA-anti VCA antibody titer in NPC patients were demonstrated to be higher than that of

healthy cases.7 Meanwhile, detection of EBV DNA in tissue by polymerase chain reaction (PCR)

has recently been used for screening for NPC.” The purpose of this study was to evaluate

whether specific anti VCA antibody or EBV DNA detection by PCR was a better marker for

screening patients with NPC.
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Materials and Methods

Nasopharyngeal tissue biopsies and blood samples were collected prior to any clinical
treatment in compliance with an informed consent protocol from 58 NPC patients and 24 non
NPC controls attending at Department of Otolaryngology. Siriraj Hospital. Bangkok. Thailand.
Preparation of tissue biopsies,9 EBV DNA type specific.T and IgA-. IgG-anti-vCA antibody t|ters-"‘

were performed as described elsewhere.

Results

The tissue biopsies from the NPC patients were analysed into distinct histological types
according to the WHO classification. Three (5 2%), 39 (67 2%) and 16 (27 6% were classified
as WHO type 1 (squamous cell carcinoma), WHO type 2 inon-keratinizing carcinoma) and WHO
type 3 (undifferentiated carcinoma), respectively.

EBY DNA was detected in 56 (96.5%) of 58 NPC patients: 48 (82 7%) with type A 6
(10.3%) with type B, and 2 (3.5%) with both types. However. EBV DNA was also found in 15
(62.5%) of 24 non-NPC controls in which 14 {58.3%) were type A All NPC patients and controls
showed specific VCA IgG antibody in their sera. Specific VCA 1gG titers of NPC patient sera
were significantly higher than those of control sera (Mann-Whitney U test at p = 0.006). The GM
titers were somewhat higher in the patients. However. 45 (77.6%) of 58 NPC patient sera and
10 (41.7%) of 24 control sera had IgG titers of 640 or above. Specific VCA IgA antibody was
detected in the sera of 52 (89.7%) of 58 NPC patients but conly 4 (16.7%; of 24 control sera.
The specific IgA titers of NPC patient sera were significantly higher than those of control sera

(Mann-Whitney U test at p < 0.001). The GM titers were somewhat higher in the patients.

Conclusion

All histological types of NPC were present in this study, however, only 52 % were WHO
type 1 since this type was not common in Thaland. In this study. EBV DNA \was detected in
96.5% (56/58) of NPC patients and 62.5% 115/24) of centrols, both with predominantly type A.
This high number of controls in which EBV DNA was detected supports the concept that

although EBV has been implicated in the pathogenesis of NPC. other factors such as other



environmental and genetic factors must be considered to be involved in the etiology of NPC.
EBV infection is ubiquitous in all human population. The virus replicates in epithelial cells and
establishes a latent infection in lymphotd cells. Oropharyngeal epithelial cells are the source of
the virus found in the throat. Nasopharyngeal tissues in non-NPC individuals could possibly be
infected with EBV that is periodicaily excreted in the oropharynx. Therefore, we conclude in this
study that EBV DNA detection by PCR might not be a suitable marker for screening NPC.

On the other hand. we demonstrated that the titers of both 1gG and IgA antibodies
against EBV VCA in NPC patient sera were significantly higher than those of control sera.
However. 1gG anti-VCA titer of > 640 was also demonstrated in 41.7% of control sera. The
specific VCA 1gG antibody titer of > 640 may not be used as a marker for screening NPC.
Interestingly, IgA anti-VCA antibodies were detected in 89.7% (52/58) in NPC patient sera but
only 16.7% (4/24) in control sera. This specific IgA anti-VCA antibody was highly associated
with NPC. Our results appear to confirm the use of specific igA anti-VCA antibody for screening

or diagnosis of NPC.
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