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Abstract-Epidemiological, histological and serological characteristics of na-sopharyngeal carci- 
noma (NPC) were investigated. Included were 25 patients aged 10-70 with male to female 
ratio 2 : 1. Among 23 Jewish patients, 18 were of AsiaeAftican (AA) and jive of European 
(Eur) descent; two were Arabs (Ar). The dominant histological ppe among AA patients was 
undl$ferentiated carcinoma ( UCNT) and among Eur squamous cell carcinoma (SCC) 

Elevated IgG and IgA antibodies to Epstein-Barr (EBV) viral capsid, early and nuclear 
antigens were observed in patients, as compared to 34 healthy controls matched by age, sex and 
ethnic origin. Although not statistically significant, antibodies to EBV were elevated in AA, as 
compared to Eur patients. 

No sign&ant differences in IgG and IgA antibodies to Herpes simplex, Cytomegalo and 
Varicella-zoster viruses were demonstrated among patients and controls. 

The study suggests that NPC in Israel, as elsewhere, is associated with EBV and genetic or 
environmental factors may influence the prevalence of NPC among certain ethnic groups. 

INTRODUCTION 
THE ASSOCIATION of nasopharyngeal carcinoma 
(NPC) and Epstein-Barr virus (EBV) has been 
established world-wide by comparative serological 
studies in NPC patients [l-5]. NPC is the most 
prevalent ear, nose and throat tumor in male 
Chinese in south-east Asia [6, 71 and the fourth 
most common tumor in northern Africa [8]. The 
serological and clinical features of this tumor were 
found to be indistinguishable among different ethnic 
groups and different populations or geographic 
regions [ 91. 

The present study was undertaken in an attempt 
to characterize the cpidemiologial, histopatholog- 
ical, virological and clinical aspects ofNPC in Israel: 
its relation to EBV and to other Herpes viruses. 

MATERIALS AND METHODS 
The study was done retrospectively and included 

NPC patients diagnosed between 1974 and 1982 
in two major medical centers in the central coastal 
area of Israel. Information on therapy modalities 
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was available for 19 patients. Four received radio- 
therapy alone, 14 received radiotherapy followed 
by chemotherapy. One patient received irradiation 
after excisional biopsy. Six patients died. Of those 
who survived, three had relapsed and were retreated 
and 14 are alive with no evidence of disease. Sera 
were obtained from patients, either at the time of 
diagnosis or during therapy. Twenty-five patients, 
who were followed from 3 months to 12 years, were 
included. Sequential sera were collected and stored 
at -20°C until assayed. 

Thirty-four healthy subjects matched for age, sex 
and ethnic origin served as controls: nine patients 
had two matched controls each and the other 16 
were matched to one control each. 

Immunofluorescence tests: sera of patients and 
controls were tested simultaneously for the presence 
of IgA and IgG type antibodies to EBV viral capsid 
antigen (VCA) and EBV induced early antigen 
(EA-D type) and for IgG type antibodies to EBV 
nuclear antigen (EBNA) [ 1 O-l 21. Determinations 
for the presence of IgG and IgA specific antibodies 
to Herpes simplex type 1 virus (HSV), Varicella- 
zoster virus (VZV) and Cytomegalo virus (CMV) 
were carried out by conventional indirect fluores- 
cence assays. Fluorescein-conjugated rabbit anti- 
human IgG and goat-antihuman-IgA-fluorescein- 
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Table 1. Distribution of the stuc+ group by age, sex and ethnic 
origin 

Age group Number of Sex Ethnic origin 
(years) patients Male Female AA Eur Ar 

IO-19 5 5 - 3 1 1 
20-29 - - - - _ _ 

30-39 6 I 5 5-l 
4C-49 7 7 - 6 1 - 
50-59 6 4 2 42- 
6C-69 1 1 - - l- 

Total 25 18 7 18 5 2 

isothiocyanate purchased from Behringwerke were 
employed. Sera were diluted two-fold starting at 
1 : 10 to 1 : 10,240. Geometric mean titers (GMT) 
were calculated and log titers were subjected to 
statistical analysis by Student’s t test. 

Histopathological classification: the relative fre- 
quency ofspecific histological types was determined 
according to the French scheme, which divides NPC 
into two subgroups: 1. squamous cell carcinoma 
(XC); 2. undifferentiated carcinoma of naso- 
pharyngeal type (UCNT), which includes all NPC 
other than SCC, undifferentiated, anaplastic, trans- 
itional cel1 and lymphoepithelial carcinoma 
[13, 141. 

RESULTS 
The group of patients consisted of 17 males and 

eight females; among them, 23 were Jews and two 
Arabs (Ar). The Jews were divided into two ethnic 
groups, according to country of origin of the father. 
Eighteen Sephardic Jews originating from the Medi- 
terranean basin, Middle East or Yemen were desig- 
nated Asian-African (AA) and five Ashkenazi Jews 
originating from western or eastern Europe were 
designated European (Eur). 

The distribution of patients by age, sex and 
county oforigin is presented in Table 1. Ages ranged 
from 12 to 62 years and were characterized by two 
peaks, an early one included five adolescent patients 
aged 11-14 years and a late one between 30 and 
60 years old. Five out of seven females were 30-40 
years old at the time of diagnosis. Among the Eur 
group there was a tendency for the disease to occur 
at a later age than in the AA group. Histologically, 
18 cases were diagnosed as UCNT, including 10 
lymphoepitheliomas, four undifferentiated carci- 
nomas and four anaplastic carcinomas. All seven 
patients with SCC were categorized histologically 
as poorly or undifferentiated. Among the 18 AA 
patients, 16 were UCNT and two SCC, while 
among the Eur group, one patient had UCNT and 
four had SCC. The two Arabs had UCNT. At time 
of diagnosis, all 25 patients were classified as stage 

1 or stage 2. The mean follow-up period for the two 
histological groups was not significantly different, 
death occurred among UCNT patients (6/18), 
whereas recurrences occured in both groups, 

In 12 patients, the initial serum samples were 
obtained at the time of diagnosis. In the other 13, 
the first blood specimens were collected at the 
initial stage of therapy. The GMTs of EBV-related 
serological parameters (VCA and EA-IgA and IgG 
and EBNA) in the group tested before therapy 
did not differ from those tested during therapy 
(P > 0.05). Hence, all patients were considered as 
one group for comparison with the control group. 
Antibody levels to EBV-VCA and EA in both IgG 
and IgA class and IgG type antibodies to EBNA, 
are shown in Table 2. 

Significant differences in all five assays between 
patients and controls were found (P < O.Ol- 
0.001). Most patients had detectable IgA antibodies 
to VCA and to EA, whereas no such antibodies 
were present in any of the control subjects. There 
were no differences in IgG type VCA antibody titers 
between males and females (GMT 602.5 vs. 1000.0, 
respectively, P > 0.05) or between adolescents and 
adults (GMT 724.4 vs. 501.2, respectively, 
P > 0.05). During follow-up, which averaged 37 
months (range 3-97 months), no consistent pattern 
of decrease in IgG and IgA type EBV antibodies 
was documented, although 14 patients were in 
complete remission. 

Antibody response in the two histopathological 
groups is shown in Table 3. Differences were not 
significant for all antibodies tested between UCNT 
and SCC (P > 0.05). 

Antibody levels in the two Jewish subgroups 
varied greatly, as shown in Table 4. The GMT of 
all types of EBV related antibodies were higher in 
the AA than in Eur group. However, differences did 
not reach statistical significance. 

Antibody responses to HSV, VZV and CMV in 
both IgG and IgA classes of immunoglobulins are 
demonstrated in Table 5. No significant differences 
were found between patients and controls. Specific 
IgG antibodies to the three viruses were detected in 
the majority ofthe patients and controls, but specific 
IgA antibodies to these viruses were low or undetect- 
able. 

DISCUSSION 
The present study investigated the epidemiologic, 

demographic, histopathologic and serologic profile 
of EBV and other Herpes viruses in NPC patients 
in Israel. 

Although mainly an adult type tumor, we have 
found five adolescents among 25 patients with NPC, 
giving an incidence in this age group comparable 
to that found in Tunisia [ 151 and different from the 
U.S.A. [16]. 
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Table 2. Distribution of antibody titers to EB V related antigens and GMT in NPCpatients and in matched 
controls 

Antibody 
type 

VCA IgG 

Serum dilution (reciprocal) NO. 
Group < 10 1 g-40 8b-320 3 640 tested GMT P 

NPC - 1 9 15 25 767.3 
Control 4 27 3 - 34 13.5 

< 0.001 

VCA IgA 
NPC 4 4 3 3 19 
Control 34 34 

;“,;‘, < 0.001 
- 

EA IgG 
NPC 4 11 6 3 24 34.6 

< 
Control 32 2 34 2.2 

0.01 

EA IgA 
NPC 7 9 1 2 19 14.8 

< 
Control 34 34 2.0 

0.01 
- 

EBNA IgG 
NPC 1 16 2 19 25.1 
Control 14 3 17 6.3 

< 0.01 

Table 3. Distribution and GMTofIgG and IgA-EBV p s eta 3 c antibody titers in NPCpatients by 
histological #e 

Antibodv 

we 

Histological 

tYP’ 

Serum dilution (reciprocal) 
< 10 lo-40 8@320 > 640 

NO. 

tested GMT* 

VCA IgG 
SCC - 

UCNT - 
_ 4 3 7 501.1 
1 4 11 16 812.8 

- VCA Ig.4 SW 3 2 1 6 63.1 
UCNT 4 1 6 2 13 57.5 

- EA IgG see 6 1 7 20.8 
UCNT 4 4 ,5 2 15 46.6 

EA IgA SCC 2 2 1 1 6 16.2 
UCNT 5 5 1 1 12 14.1 

EBN.4 IgG xc I 4 1 6 22.3 
UCNT 12 2 14 33.8 

*Differences in GMT in each category are not significant (P > 0.05) 

Table 4. EBV antibody titers (GMT) in Jewish patients and matched 
controls by country of ori,$n* 

vc.4 EA 

IgG IgA IgG IgA 
Eur AA Eur AA Eur AA Eur AA 

Patients 320.0 812.8 25.1 95.4 17.3 47.8 6.3 21.3 
Controls 23.4 15.8 c2.0 c2.0 c2.0 6.3 c2.0 c2.0 

*Number of patients by country of origin: AA, 18; Eur. 5. Number of 
controls by country oforigin: AA, 22; Eur, 10. 
Differences in GMT between patients and controls are significant 
(P < O.Ol-0.0001). Differences in GMT by country of origin are not 
significant (P >h.05). 

Histologically, the diagnosis of poorly or undiffer- 
entiated SCC in 28% of NPC patients in our study 
group is close to the incidence of this tumor found 
in several ofthe studies reported from north America 
or Singapore [9]. Of interest is the ethnic distri- 
bution of NPC in the Jewish population. A large 

proportion of the Jewish population in Israel are 
first generation, of which about 60% come from 
Asian-African countries and 18 of the Jewish pati- 
ents belong in this group. Moreover, 16 (among 
them three adolescents) out of the Asian-African 
group and the two Arab patients had UCNT. 
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Table 5. Antibody response to HSV, CMV and VZV in NpC 
patients and in matched controls* 

Virus 
Antibody 

type 

Patients 
No. 

tested MGT 

Controls 
No. 

tested MGT 

HSV LgC 21 269.1 29 204.1 
W 20 1.4 22 1.6 

CMV LgC 18 57.5 28 16.2 
LgA 15 1.7 21 1.1 

vzv IgC 21 5.7 28 7.1 
LgA 18 1.0 22 1.0 

*Differences in GMT between patients and controls not signifi- 
cant. 

The higher incidence of NPC among Jews of 
Asian-African descent does not seem to be inciden- 

tal. It conforms with the cumulative data of the 
Israel Cancer Registry for the years 1972-1976 
[I 71, which reported 81 cases of NPC, of whom 
55 were of Asian-African descent and 26 were 
European (2 : 1). This distribution of NPC in the 
two ethnic subgroups and the dissociation of the 
histological types between them may be related 
to genetic or to environmental factors. Indeed, 
previous data indicated that both factors are assoc- 
iated with increased incidence of NPC in certain 
populations [7, l&20]. HLA typing was not feas- 
ible due to the retrospective nature of our study. 

The serological findings conform with previous 
reports in two major points. First, antibodies to 
different EBV antigens were present in patients in 
higher titers than in matched controls. Secondly, 
the most specific EBV antibody response was of the 
IgA type [lo, 12, 211. 

The specificity of the IgA type antibody response 
to EBV and the usefulness of determination of 
this class of antibodies was demonstrated in mass 
surveys in endemic areas [20]. It was considered a 
sensitive marker for clinical and prognostic evalu- 
ation; long term survival was correlated with initial 
lower levels and with a gradual loss of these anti- 
bodies [22-241. Levels of IgA type EBV antibodies 
were determined in a normal population and found 
to be significantly lower than in patients with NPC 

[ 161, In our study, almost no such antibodies were 
detected in the control subjects. It has also been 
observed by others that IgA type antibodies were 
frequent and in higher levels in UCNT whereas in 

SCC type tumors the titers resembled the control 
groups and high IgA antibodies correlated with 
biopsy-proven EBV-DNA or EBNA [9, 10, 131. 
We did not observe significant differences in EBV 
antibody profile between the two histologcal groups. 
This may be attributed to the small number of 
patients or more likely to the fact that all the SCC 
were of the poorly or undifferentiated type. This 
tumor, which is considered a more advanced carci- 
nomatous tumor than the well differentiated type 
was shown to be associated with EBV similarly to 
UCNT [9]. Both the frequency and the level of 
EBNA antibodies in patients were also increased 
compared to the general population, but no differ- 
ences were detected in reIation to the histological 
types, unlike the finding among Chinese patients 
[9]. In addition, we were unable to identify Iong- 
term survivors based on the pattern oftheir antibody 
response. 

We previously noted that Hodgkin’s patients 
of Asian-African origin mounted a higher EBV 
antibody response, as compared to patients ofEuro- 
pean descent, while no such differences were 
observed in a healthy control population [25, 261. 
Similarly, in the present study, there were no differ- 
ences in EBV antibody levels among healthy control 
subjects of the two Jewish subgroups, while a differ- 
ence seemed to be demonstrated among patients, 
although it did not reach statistical significance. 

Finally, we looked at antibody response to other 
Herpes viruses and unlike other investigators [27] 
we found no differences in either IgG or IgA type 
antibody level to HSV, VZV or CMV between 
patients and controls substantiating the observation 
that IgA antibodies to EBV antigens are specific in 
NPC. 

It seems ofinterest to further investigate possible 
contribution of genetic and environmental factors 
to the development of EBV associated NPC. 

Acknowledgements-Theauthors thankDr. S. Leventon-Kriss 
and Mr. Y. Sayar for tests of antibodies to HSV, VZV and 
CMV. 

REFERENCES 
1. De Schryver A, Friberg S, Klein G et al. EBV associated antibody patterns in carcinoma of 

the post-nasal space. Clin Exp Immunol 1969, 5, 443-459. 
2. Zur Hausen H, Schulte-Holthousen H, Klein G, Henle W, Henle G. EB virus DNA in 

biopsies of Burkitt’s tumors and anaplastic carcinomas of the nasopharynx. Nature 1970, 
228, 1056-1058. 

3. Nonoyama M, Haung CH, Pagan0 OS, Klein G, Singh S. DNA of EBV detected in tissues 
of Burkitt’s lymphoma and nasopharyngeal carcinoma. Proc Natn Acad Sci USA 1973, ‘70, 
3265-3268. 

4. De-The G, Geser A. Nasopharyngeal carcinoma: recent studies and outlook for a viral 
etiology. Cancer Res 1974, 34, 1196-1206. 

5. Lanier AP, Borhkamm GW, Werner H, Bender TR, Talbot ML, Dohan PH. Association 



Association of EBV and NPC in Israel 1281 

of EBV with NPC in Alaskan native patients: serum antibodies and tissue EBNA and 
DNA. Int J Cancer 1981, 28, 301-305. 

6. HO JHC. Current knowledge of the epidemiology of nasopharyngeal carcinoma-a review. 
In: Biggs PM, De Tht G, Payne LN, eds. Oncogenesis and Herpes Viruses. Lyon, IARC WHO, 
1972, 357-366. 

7. Sawaki S. Immunological studies of nasopharyngeal carcinoma. Asian Med J 1983, 26, 
755-769. 

8. Muir CS. Nasopharyngeal carcinoma in non-Chinese population. In: Biggs PM, De The 
G, Payne LN, eds. Oncogenesis and Herpes Viruses. Lyon, IARC WHO, 1972, 367-371. 

9. Shanmugaratnam K, Chan SH, De-The G et al. Histopathology of nasopharyngeal 
carcinoma. Correlation with epidemiology, survival rates and other biological character- 
istics. Cancer 1979, 44, 1029-1044. 

lo. Henle W, Henle G, Ho JHC et al. Antibodies to EBV nasopharyngeal carcinoma, other 
head and neck neoplasms and control groups. J Natn Cancer Irut 197O,a, 225-231. 

11. Reedman BM, Klein G. Cellular localization of an Epstein-Barr virus (EBV) associated 
complement-fixing antigen in producer and non-rooducer lymphoblastoid cell lines. Int J 
Cancer 1973, 11, 499-520. 

12. Henle G, Henle W. EBV specific IgA serum antibodies as an outstanding feature of 
nasopharyngeal carcinoma. Znt J Cancer 1976, 17, 1-7. 

13. Krueger GRF, Kottaridis SD, WolfH, Ablashi DV, Sesterhenn K, Bertram G. Histological 
types of nasopharyngeal carcinoma as compared to EBV serology. Anticancer Res 1981, 1, 
187-194. 

14. Michaeu C, De-The G, Orofiamma B et al. Practical value of classifying NPC in two major 
histopathological types. In: Grundmann E, Krueger G, Ablashi DV, eds. Cancer Campaign. 
Stuttgart, Fischer, 1981, Vol. 5. 

15. Ellouz R, Cammoun M, Benattia R, Bahi J. Nasopharyngeal carcinoma in children and 
adolescents in Tunisia: clinical aspects and the paraneoplastic syndrome. In: De-The G, 
Ito Y, eds. Nasophayngeal Carcinoma: Etiology and Control. Lyon, IARC, 1978, 115-129. 

16. Pearson GR, Weiland LH, Bryan NH et al. Application of EBV serology to the diagnosis of 
North American nasopharyngeal carcinoma. Cancer 1983, 51 260-268. 

17. Katz L, Steinitz R. Israel Cancer Registy, Jerusalem, Ministry of Health, 1980, 3. 
18. Simons MJ, Wee GB, Day NE, Morris PJ, Shanmugaratnam K, De-The GB. Immuno- 

genetic aspects of nasopharyngeal carcinoma I. Differences in HL-A antigen profiles 
between patient and control groups. Inf J Cancer 1977, 13, 122-134. 

19. Ablashi DV, Krueger GR, Grundmann E. International symposium on nasopharyngeal 
carcinoma-basic research as applied to diagnosis and treatment. Cancer Res 1981, 41, 
2014-2016. 

20. Zeng J, Zhang JM, Li HY et al. Serological mass survey for early detection of nasopharyngeal 
carcinoma in Wuzhouj city, China. Int J Cancer 1982, 29, 139-141. 

21. Callaghan JJ, Conner BR, Strauss M. Epstein-Barr virus antibody titers in cancer of the 
head and neck. Arch Otolaryngol 1983, 109, 781-784. 

22. Henle W, Ho JHC, Henle G, Kwan HC. Antibodies to EBV related antigen in nasopharyn- 
geal carcinomas. Comparison of active cases and long term survivors. J Natn Cancer Irut 
1973, 51, 361-369. 

23. Lynn TC, Hsu M, Hsieh TI, Tu SM. Prognosis of nasopharyngeal carcinoma by 
Eptein-Barr virus antibody titer. Arch OtolaTngol 1977, 103, 128-132. 

24. Naegele RF, Champion J, Murphy S, Henle G, Henle W. Naspharyngeal carcinoma in 
American children: EBV specific antibody titers and prognosis. Int J Cancer 1982, 29, 
209-212. 

25. Gotlieb-Stematsky T, Vonsover A, Ramot B et al. Antibodies to EBV in patients with 
Hodgkin’s disease and leukemia. Cancer 1975, 36, 1640-1645. 

26. Bogger-Goren S, Zaizov R, Vogel R, Leventon-Kriss S, Sayar Y, Gotlieb-Stematsky T. 
Clinical and virological observations in childhood Hodgkin’s disease in Israel. Isr J ,bfed Sci 
1983, 1, 989-991. 

27. Palmer EL, Feorino PM, Marin ML. Increased antibody to Herpes simplex virus in 
patients with nasopharyngeal cancer. J Infect Dis 1972. 126, 186-188. 


