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SUMMARY

Introduction The incidence rate of nasopharyngeal carcinoma in Serbia is less than one per 100,000
citizens, which classifies it as a region with low incidence for this disease.

Objective The aim of this study was to test some hypotheses of the risk factors for undifferentiated
carcinoma of nasopharyngeal type (UCNT) in the low incidence population.

Methods A case-control study was used for the research. The study included 45 cases with histopatho-
logical diagnosis of UCNT and 90 controls. Cases and the controls were individually matched by sex, age
(3 years), and place of residence (city-village). Data were gathered about sociodemographic character-
istics, occupational exposure to harmful agents, habits, diet, personal history, and family history. In the
analysis of the data, conditional univariate and multivariate logistic regression analyses were applied.
Results According to the results of multivariate logistic regression analysis UCNT was significantly posi-
tively associated with “passive smoking” of tobacco in the family during childhood, frequent consump-
tion of industrially manufactured food additives for enhancing flavour and frequent consumption of
white bread. UCNT was significantly negatively associated with frequent consumption of margarine,
olive oil and cornbread.

Conclusion In our low incidence population, an independent risk factor for the occurrence of UCNT
was “passive smoking” of tobacco in the family during childhood, use of industrially manufactured food
with additives for enhancing flavour and consumption of white bread. Multicentric study enrolling a
greater number of cases would be desirable.
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INTRODUCTION

In Southern Asia, North Africa, and among the
Eskimo population, nasopharyngeal carcinoma
(NPC) is a major public health issue, with an
annual incidence rate as high as 20/100,000
[1]. In contrast, the incidence rate of NPC in
Serbia is less than one per 100,000 citizens,
which classifies it as a region with low inci-
dence for this disease 2, 3]. Although numerous
studies exist that describe possible etiological
factors in the appearance of NPC, the results
are often contradictory, and therefore their
influence is insufficiently known [4]. In the
aetiology of this disease, a great significance
is attributed to genetic factors [5] and to envi-
ronmental factors, such as: diet [6-10], “active
and passive smoking” [11, 12, 13] on-the-job
exposure to formaldehyde, chemical solvents,
pesticides, tree dust, products of combustion
[14, 15], Chinese medicines (Euphorobiaceae
and Thymelaecae as usual ingredients), height
above sea level, incense [16], viral infections
provoked by Epstein-Barr virus (EBV), and
human papilloma virus (HPV) [17].

However, most of the epidemiological studies
of environmental factors have focused on popu-
lation with a high risk of the disease. Studying
a population, which is at low risk, may facili-

tate detecting additional risk factors, which in a
high-risk population would otherwise be over-
whelmed by the action of other causal pathways,
such as genetic susceptibility and childhood
diet. Infection with EBV and genetic suscep-
tibility appear to play a major role in the high
incidence populations of NPC, but migration
studies suggest that environmental factors are
also important [18].

OBJECTIVE

The aim of this study was to test some hypoth-
eses of the risk factors for undifferentiated carci-
noma of nasopharyngeal type (UCNT) in the
low incidence population [19, 20].

METHODS

A case-control study was used for the research.
The case group was comprised of 45 patients, that
were of Serbian nationality who had a histopath-
ological diagnosis of UCNT. The research was
conducted at the Institute of Otorhinolaryngology
and Maxillofacial Surgery of the Clinical Centre
of Serbia in Belgrade, during the period 2001-
2003. Only new patients with this diagnosis were
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taken into consideration. The control group included 90
individuals with orthopaedic disorders and injuries who
did not suffer from malignant diseases, and who were
treated at the Institute of Orthopaedic Surgery “Banjica”
in Belgrade and the Institute of Orthopaedic Surgery and
Traumatology, Clinical Centre of Serbia, in Belgrade.
Cases and controls were matched by sex, age (+3 years),
and place of residence (city-village). The Institutional
ethics committee approved this study. Controls were inter-
viewed within the same week as the cases and in the same
conditions. A single doctor interviewed all the subjects.
A structural questionnaire was used. Data were gathered
about sociodemographic characteristics (sex, age, place
of residence, nationality, marital status, education, occu-
pation, socio-economic conditions), occupational expo-
sure to harmful agents (formaldehyde, dust, wood dust,
solvents, harmful gases, pesticides, age at start of expo-
sure, total duration of exposure), habits (current smoker,
former smoker, average number of cigarettes smoked per
day, duration of smoking, “passive smoking” in child-
hood, “passive smoking” at place of work, total time of
exposure to “passive smoking” in years, coffee consump-
tion, average number of cups of coffee per day, total dura-
tion of coffee consumption, alcohol consumption, type of
alcoholic beverage, average weekly consumption of alco-
holic beverages, total duration of consumption of specific
types of alcoholic beverage), diet (frequency consumption
of about 100 food items including non-alcoholic beverages
and spices, as well as manner in which food is prepared:
grilled, fried, stewed, boiled), personal history (chronic
rhinosinusitis, chronic purulent inflammation of the middle
ear, herpes simplexs virus infection, surgical tonsillectomy),
and family history (malignant tumours of the otorhino-

laryngology region and malignant tumours outside of the
otorhinolaryngology region). The data on diet covered a
period of a year preceding the diagnosis of UCNT, and
the same period for matched controls. Dietary data were
collected using a food frequency questionnaire (FFQ).
FFQ is one of the most commonly used tools in epide-
miologic studies of nasopharyngeal carcinoma [21-24] to
assess long-term nutritional exposure. For all food catego-
ries subjects were asked to choose between three frequency
categories (never or seldom; from 2-3 times per month to
1-3 times per week; 4-7 times per week). Current smokers
were defined as individuals who smoked in the previous
12 months and included those who quit within the past
year. Former smokers were defined as those who had quit
more than a year earlier. In the analysis of the data, condi-
tional univariate and multivariate logistic regression anal-
yses were applied.

RESULTS

Out of 45 UCNT cases, 29 were men and 16 were women.
Nine cases were younger than 40 years, 25 were in the age
group 41-60, and 11 were 61 or more years old.

Variables significantly (p<0.10) related to UCNT,
according to univariate logistic regression analysis, are
presented in Tables 1 and 2.

Patients in the group with UCNT (cases) and patients
in the control group (control) differ in the consumption
frequency of 19 food items, including beverages and spices
(Table 1).

Out of the other factors investigated, “passive smoking”
during childhood, chronic rhinosinusitis and positive family

Table 1. Food items significantly* related to undifferentiated carcinoma of nasopharyngeal type according to univariate conditional logistic

regression analysis (45 cases compared with 90 controls)

Frequency of consumption (%)
Food item Never or seldom Moderately frequent** Frequently*** p
Cases Controls Cases Controls Cases Controls

Coca-cola 80.5 64.0 171 31.5 2.4 4.5 0.0382
Salt 4.6 2.2 54.5 75.6 40.9 22.2 0.0772
Pepper 9.1 21.1 61.4 62.2 29.5 16.7 0.0306
Paprika 6.8 14.4 72.8 73.4 20.4 12.2 0.0998
Canned fish 46.6 38.2 51.2 59.6 2.2 2.2 0.0395
Hot dog 42.2 13.6 489 80.7 8.9 5.7 0.0361
Ham 97.8 88.5 2.2 11.5 0.0 0.0 0.0577
Yogurt 11.1 5.6 55.6 43.8 33.3 50.6 0.0595
Butter 76.8 62.9 18.6 33.7 4.6 3.4 0.0714
Egg 1.1 1.1 55.6 55.6 33.3 43.3 0.0381
Stewed meat 43.1 22.2 54.6 71.2 2.3 6.6 0.0201
Margarine 40.5 20.0 47.6 70.0 11.9 10.0 0.0208
Olive oil 1.4 2.2 36.4 28.9 52.2 68.9 0.0208
Grapefruit 94.6 83.3 5.4 13.1 0.0 3.6 0.0955
Peanut 60.5 377 39.5 48.2 0.0 14.1 0.0024
Hazelnut 74.4 59.8 25.6 37.8 0.0 2.4 0.0304
Rice 1.1 13.3 77.8 85.6 1.1 1.1 0.0206
White wheat bread 18.6 38.9 25.6 24.4 55.8 36.7 0.0080
Half wheat bread 44.4 30.0 22.3 21.1 333 48.9 0.0371
Rye bread 83.7 77.8 16.3 20.0 0.0 2.2 0.0837
Cornbread 60.0 46.0 37.5 52.9 2.5 1.1 0.0217
L%‘L‘:;‘J'eas' 'f%:“ean”h”afigit:;ef?af%%dr 0.0 56 65.1 85.5 349 8.9 0.0003

*p<0.10; **from 2-3 times per month to 1-3 times per week; ***4-7 times per week
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Table 2. Variables significantly* related to undifferentiated carcino-
ma of nasopharyngeal type according to univariate conditional logi-
stic regression analysis (45 cases compared with 90 controls)

Table 3. Risk factors for undifferentiated carcinoma of nasopharyn-
geal type according to multivariate conditional regression analysis

* p<0.10; **otorhinolaryngology

history for malignant tumours outside of the otorhinolar-
yngology region were more frequently reported by cases.
The total exposure time to “passive smoking” was longer
in cases than in their controls (Table 2).

Variables, which were according to univariate logistic
regression analysis significantly related to nasopharyngeal
carcinoma at the level of p<0.10, were included in the multi-
variate logistic regression analysis. Several models for multi-
variate analysis were used: the first model comprised vari-
ables concerning “passive smoking”, past medical history
and family history, and the next four models included food
items (a — meat, milk and dairy products, eggs and various
types of fat; b — fruits and vegetables; ¢ — cereals, and d
- spices). Variables, which were significantly associated
with nasopharyngeal cancer in each of these multivariate
analyses, were included in the final model (consumption
frequency of eggs, margarine, olive oil, rice, white bread,
cornbread, peanuts and industrially manufactured food
additives for enhancing flavor, as well as “passive smoking”
in the family during childhood, chronic rhinosinusitis and
positive family history for malignant tumours outside of
the otorhinolaryngology region).

According to the results of the multivariate logistic
regression analysis, UCNT was significantly positively asso-
ciated with “passive smoking” during childhood, frequent
consumption of industrially manufactured food additives
for enhancing flavour and frequent consumption of white
bread. UCNT was significantly negatively associated with

frequent consumption of margarine, olive oil and corn-
bread (Table 3).

DISCUSSION

Smoking is considered to be a risk factor for the occurrence
of NPC. According to the findings of a study conduced
in Shanghai [12], the risk of the development of NPC in
current smokers was 30% greater than in non-smokers
(OR=1.28), and in smokers who smoked more than 30
cigarettes per day, the risk of developing NPC was 90%
(OR=1.87) greater than in non-smokers. The work of
numerous authors suggests that the nasopharynx is less
susceptible to the carcinogenic effects of tobacco smoke
than other parts of the respiratory tract.

In the present study, active smoking was not found to be
an independent risk factor for UNCT. In fact there was a

‘ doi: 10.2298/SARH1002006N

Variable Odds error| 95% Cl p
Variable Cases Controls p u i ina” duri
*Passive smoking® In cf]?fg‘r']‘fosdﬁ‘o"'”g during 404 | 110-14.85| 0.0356

i dr|1V d ng™! 29 (64.4%) | 44 (48.9%) | 0.0892

childhoo Industrially manufactered
Exposure to “passive food additives for 4393 | 6.01-321.25| 0.0002
smoking” (>20 years) 27 (65.9%) | 41 (45.6%) |  0.0235 enhancing flavour**
Chronic rhinosinusitis 8 (17.8%) 5 (5.6%) 0.0309 Margarine*** 0.60 0.36-1.00 0.0487
Family history positive on Olive oil*** 0.42 0.19-0.91 0.0275
malignant tumours outside | 19 (42.2%) 20 (22.7%) 0.0211 White bread*** 1.63 1.07-2.49 0.0234
the ORL** region

Cornbread*** 0.54 0.33-0.89 0.0159

* yes/no; **daily/periodically/none; ***frequently/moderately
frequent/rare or never

greater percent of active smokers in the group control, which
can be explained by the fact that there was a greater percent
of individuals who were “ex-smokers” in the group cases.

Active smokers were not analysed separately, because
patients included in the study were included as incidence
cases, that is, those in whom UNCT was diagnosed for
the first time in the specified period. Since some of these
cases were diagnosed in a later stage of the disease, it was
difficult to specify their smoking status correctly, since
it is possible that they quit smoking for reasons that can
be associated with the illness, but before they were diag-
nosed. In the compared groups the percent of individuals
who are active smokers and ex-smokers is nearly iden-
tical, as a result this shows that there is no link between
smoking and UCNT.

Little is known about the link between “passive smoking”
and the occurrence of NPC. Some studies [12], but not all
[11], found that living with a cigarette smoker (“passive
smoking” during childhood) was a significant and inde-
pendent risk factor for NPC. Interestingly enough, some
studies demonstrated that in women, but not in men, the
risk for the occurrence of NPC was significantly linked
with the smoking of parents and other members of the
household during the childhood (OR=2.72-3.36) and
with the smoking of the husband and colleagues at work
(OR=2.84-3.17) [12]. In our study, “passive smoking” was
also an independent risk factor for UCNT. Individuals
that were exposed to “passive smoking” within the family
during childhood in the group cases are significantly more
frequent than individuals from the group control.

Our results point out that frequent (4-7 times per week)
consumption of white bread represents an independent
risk factor for the occurrence of UCNT, while moderately
frequent (1-3 times per week) consumption of cornbread
reduces the risk of UCNT. Consumption of whole grains
reduces the risk of malignant illnesses, while consumption
of white bread and glazed rice increases the risk, macrobi-
oticists claim [25]. Some authors cite that a central place
in diet should be made up of whole grains: brown rice,
rye, barley, oats, millet, buckwheat, and maize; vegeta-
bles and legumes; hard-shelled fruit (almonds, hazelnuts,
peanuts, pumpkins, and sunflower seeds), and algae. Whole
grains contain different vitamins. Deficiencies in A and
B vitamins cause damage to lysosomal membranes thus
releasing enzymes which enter the nuclei and cause chro-
mosomal abnormalities [16]. The effects of whole grains
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on cancer prevention are probably not limited to dietary
fibber effects but may also involve effects on oestrogen
metabolism, glucose and insulin metabolism, and oxida-
tive processes [26, 27].

An independent risk factor for the occurrence of UCNT,
in the present study, was consumption of industrially
manufactured food additives for enhancing flavour, whose
primary ingredients, according to the declaration of the
manufacturers, is cooking salt (up to 56 percent), dried
vegetables and spices, flavour enhancers (monosodium-
glutamate and disodium-inosinate), carbohydrates, and
colour (riboflavin).

Studies conducted in Asia reported that the risk of NPC
is increased in persons who frequently consume salted
fish, which contains high levels of S-nitrate compounds,
whose metabolites are carcinogenic. The result of a study
from Sweden carried out on experimental rats (Sprague-
Dawley), which were fed with Chinese salted fish, supports
the hypothesis that this food is a possible risk factor for
the onset of NPC [28].

Salted duck eggs, salted leafy vegetables, and salted roots,
were independent risk factors of NPC, but only when they
were consumed during infancy, and not later [6].

Sodium-nitrites (preservatives) ingested via food can form
nitrous acid in combination with gastric acid. Secondary
amines, or compounds with secondary amino group (most
frequently from ingested food), are found in the stomach,
and these, in contact with nitrous acid, can form nitro-
samines, which can, by way of blood circulation, reach
distant places within the human organism, for example,
the nasopharynx. Therefore, one must be cautious when
using nitrites as a preservative or other compounds that
are derivatives of nitrous acid.

It is likely that some preserved food items can contain high
concentrations of nitrosamine precursors, and substances
that induce replication of EBV [29]. Substances which acti-
vate EBV were discovered in salted fish and salted mutton,
and these food items are frequently present in the diet of
those who live in the Maghreb countries [30], where NPC
incidence is high.

According to the results of several case-control studies
[12], inflammatory along with benign diseases of the ear
and nose were related with the occurrence of NPC. In the
present study, chronic rhinosinusitis was significantly more
frequently present in UCNT cases than in their controls.
However, this association was not an independent one.

REFERENCES

1. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA
Cancer J Clin. 2005; 55(2):74-108.

2. Nesic¢V, Sipeti¢ S, Vlajinac H, Miljus D, Stosi¢-Divjak S, Jesi¢ S.
Incidence of nasopharyngeal carcinoma in Belgrade during the
period 1991-2005. Vojnosanit Pregl. 2009; 66(6):473-6.

3. Milju$ D, Vukicevi¢ A, Zivkovi¢ S, editors. Cancer Incidence and
Mortality in Central Serbia — 2004 (In Serbian). Belgrade: Institute of
Public Health of Serbia“Dr Milan Jovanovi¢ Batut”; 2007.

4. Chang ET, Adami HO. The enigmatic epidemiology of
nasopharyngeal carcinoma. Cancer Epidemiol Biomarkers Prev.
2006; 15(10):1765-77.

In the native population of Alaska (Eskimos, Indians, and
Aleuts) the risk for the occurrence of NPC was increased
among the relatives of the patients. In Eskimos, relatives
of the patients with NPC were at a three-time greater risk
for NPC compared to the population as a whole [31]. In
China, NPC was significantly more frequent in first-degree
relatives, particularly in the mothers of the cases, than in
their controls [12]. In the present study, there were signifi-
cantly more malignant diseases among the relatives of NPC
patients than among the relatives of controls, but this rela-
tionship was not found to be an independent one.

It is known that full-fat milk contains saturated fats,
which can be a potential risk factor in the occurrence of
carcinomas. On the other hand, vegetable oils seem to act
protectively. In particular, the protective role of olive oil
should be pointed out, because it contains antioxidants.
In the present study, frequent consumption of margarine
and olive oil was inversely related with the occurrence of
UCNT. This association was independent from other factors.

Numerous studies have proved that insufficient consump-
tion of food rich in vitamins A, C, E, and beta-carotene,
leads to an increased risk for the occurrence of various
malignant tumours [6, 8, 9]. In the present study, indi-
viduals from control group, more frequently than cases,
consumed kale, spinach, courgettes, radishes, grapefruit,
fresh figs, hazelnuts, peanuts as well as seasonal fruit and
vegetables - green lettuce, spring onions, green peppers
and apples. However, an inverse link between these food
items and UCNT was not independent.

CONCLUSION

Although this case-control study is a small one (UCNT is
not a frequent malignancy), the results obtained through
this study are mainly in agreement with the results obtained
from other studies of nasopharyngeal carcinomas. However,
we belive a multicentric study enrolling greater number of
cases would be most desirable.

ACKNOWLEDGEMENT

This work was supported by the Ministry of Science and
Environment, through Contracts No. 101927/2002-2005
and No. 145084/2006-2010.

5. Pasini E, Caggiari L, Dal Maso L, Martorelli D, Guidoboni M, Vaccher
E, et al. Undifferentiated nasopharyngeal carcinoma from a
nonendemic area: protective role of HLA allele products presenting
conserved EBV epitopes. Int J Cancer. 2009; 125(6):1358-64.

6. Zheng YM, Tuppin P, Hubert A, Jeannel D, Pan YJ, Zeng Y, et al.
Environmental and dietary risk factors for nasopharyngeal
carcinoma: a case control study in Zangwu County, Guangxi, China.
Br J Cancer. 1994; 69(3):508-14.

7. Guo X, Johnson RC, Deng H, Liao J, Guan L, Nelson GW, et al.
Evaluation of nonviral risk factors for nasopharyngeal carcinoma in
a high-risk population of Southern China. Int J Cancer. 2009;

http://srpskiarhiv.sld.org.rs



10

Nesic¢ V. et al. Risk Factors for the Occurrence of Undifferentiated Carcinoma of Nasopharyngeal Type: A Case-Control Study

124(12):2942-7.

8. Gallicchio L, Matanoski G, Tao XG, Chen L, Lam TK, Boyd K; et al.

Adulthood consumption of preserved and nonpreserved
vegetables and the risk of nasopharyngeal carcinoma: a systematic
review. Int J Cancer. 2006; 119(5):1125-35.

9. Feng BJ, Jalbout M, Ayoub WB, Khyatti M, Dahmoul S, Ayad M, et al.

Dietary risk factors for nasopharyngeal carcinoma in Maghrebian
countries. Int J Cancer. 2007; 121(7):1550-5.

10. Chen L, Gallicchio L, Boyd-Lindsley K, Tao XG, Robinson KA, Lam TK,
et al. Alcohol consumption and the risk of nasopharyngeal
carcinoma: a systematic review. Nutr Cancer. 2009; 61(1):1-15.

11. ChengYJ, Hildesheim A, Hsu MM, Chen IH, Brinton LA, Levine PH, et
al. Cigarette smoking, alcohol consumption and risk of
nasopharyngeal carcinoma in Taiwan. Cancer Causes Control. 1999;
10(3):201-7.

12. Yuan JM, Wang XL, Xiang YB, Gao YT, Ross RK, Yu MC. Non-dietary
risk factors for nasopharyngeal carcinoma in Shanghai, China. Int J
Cancer. 2000; 85(3):364-9.

13. Hsu WL, Chen JY, Chien YC, Liu MY, You SL, Hsu MM, et al.
Independent effect of EBV and cigarette smoking on
nasopharyngeal carcinoma: a 20-year follow-up study on 9,622
males without family history in Taiwan. Cancer Epidemiol
Biomarkers Prev. 2009; 18(4):1218-26.

14. Hildesheim A, Dosemeci M, Chan CC, Chen CJ, Cheng YJ, Hsu MM,
et al. Occupational exposure to wood, formaldehyde, and solvents
and risk of nasopharyngeal carcinoma. Cancer Epidemiol
Biomarkers Prev. 2001; 10(11):1145-53.

15. Vaughan TL, Stewart PA, Teschke K, Lynch CF, Swanson GM, Lyon JL,
et al. Occupational exposure to formaldehyde and wood dust and
nasopharyngeal carcinoma. Occup Environ Med. 2000;
57(6):376-84.

16. McDermott AL, Dutt SN, Watkinson JC. The aetiology of
nasopharyngeal carcinoma. Clin Otolaryngol. 2001; 26(2):82-92.

17. Punwaney R, Brandwein MS, Zhang DY, Urken ML, Cheng R, Park CS,
et al. Human papillomavirus may be common within
nasopharyngeal carcinoma of Caucasian Americans: investigation
of Epstein-Barr virus and human papillomavirus in eastern and
western nasopharyngeal carcinoma using ligation-dependent
polymerase chain reaction. Head Neck. 1999; 21(1):21-9.

18. Vaughan TL, Shapiro JA, Burt RD, Swanson GM, Berwick M, Lynch
CF, et al. Nasopharyngeal cancer in low-risk population: defining
risk factors by histological type. Cancer Epidemiol Biomarkers Prev.
1996; 5(8):587-93.

19. Stosic-Divjak S, Kanjuh V, Buki¢ V, Raci¢ A, Nesi¢ V, Basari¢ D. New
viewpoint to histological classification of malignant epithelial
tumours of nasopharynx. Acta Chir lugosl. 2005; 52(3):69-75.

20. Stosi¢-Divjak S, Bukic¢ V, Petrovi¢ Z, Nesi¢ V, Raci¢ A, Tati¢ Z, et al.
Possibility of the use of serological method for the determination
of immunoglobulin A antibody against early antigen of Epstein-
Barr virus as a marker in the diagnosis of nasopharyngeal tumors.
Vojnosanit Pregl. 2005; 62(10):739-44.

21. Armstrong RW, Imrey PB, Lye MS, Armstrong MJ, Yu MC, Sani S.
Nasopharyngeal carcinoma in Malaysian Chinese: salted fish and
other dietary exposures. Int J Cancer. 1998; 77:228-35.

22. Ward MH, Pan WH, Cheng YJ, Li FH, Brinton LA, Chen CJ, et al.
Dietary exposure to nitrite and nitrosamines and risk of
nasopharyngeal carcinoma in Taiwan. Int J Cancer. 2000; 86:603-9.

23. Yuan JM, Wang XL, Xiang YB, Gao YT, Ross RK, Yu MC. Preserved
foods in relation to risk of nasopharyngeal carcinoma in Shanghai,
China. Int J Cancer. 2000; 85(3):358-63.

24. Farrow DC, Vaughan TL, Berwick M, Lynch CF, Swanson GM, Lyon JL.
Diet and nasopharyngeal cancer in a low-risk population. Int J
Cancer. 1998; 78:675-9.

25. Kushi LH, Cunningham JE, Hebert JR, Lerman RH, Bandera EV, Teas
J. The macrobiotic diet in cancer. J Nutr. 2001; 131(11 Suppl):
30565-64S.

26. Slavin JL. Mechanisms for the impact of whole grain foods on
cancer risk. J Am Coll Nutr. 2000; 19(3 Suppl):300S-7S.

27. Slavin J. Why whole grains are protective: biological mechanisms.
Proc Nutr Soc. 2003; 62(1):129-34.

28. Zheng X, Yan L, Nilsson B, Eklund G, Drettner B. Epstein-Barr virus
infection, salted fish and nasopharyngeal carcinoma. Acta
Oncologica. 1994; 33(8):867-72.

29. Liebowitz D. Nasopharyngeal carcinoma: the Epstein-Barr virus
association. Semin Oncol. 1994; 21(3):376-81.

30. Bouvier G, Poirier S, Shao YM, et al. Epstein-Barr virus activators,
mutagens and volatile nitrosamines in preserved food samples
from high risk areas for nasopharyngeal carcinoma. In: O'Neill JK,
Chen J, Bartsch H, editors. Relevance to Human Cancer of
N-nitrosocompounds, Tobacco Smoke and Mycotoxins. IARC
Scientific Publications No. 120. Lyon: IARC; 1991. p.204-9.

31. Ireland B, Lanier AP, Knutson L, Clift SE, Harpster A. Increased risk of
cancer in siblings of Alaskan native patients with nasopharyngeal
carcinoma. Int J Epidemiol. 1988; 17(3):509-11.

daKTopu pM3nKa 32 HaCTaHaK HeaudepeHUUpPaHOr KapUuMHOMA Ha3opapUHKCa:

aHaMHeCTUYKa cTyauja

Bnagumup Hewnh!, Cangpa LLnneTtuh?, XpuctyHa Bnajunau? [CeetnaHa Crowvh-Auejak'], CHexaxa Jewnh!’

MIHCTUTYT 3a OTOpUHONApUHronorujy 1 MakcunodaumjanHy xupyprujy, KnuHnuku ueHtap Cpbuje, beorpag, Cpbuja;
2NHCTUTYT 3a enugemuonorujy, MeguuunHckn dakyntet, YHuBep3utet y beorpagy, beorpag, Cpbuja

KPATAK CAZIPXA)

YBop Y Cpbuju je cTona nHUMAEHLUMje KapLMHOMa HazodapyrHKca
Mama of jeaaH Ha 100.000 cTaHOBHYKa, WITO je CBPCTaBa y peruje
C HACKOM VHLMAEHLIMjOM 3a 0BO 060/betbe.

Linm papa Linmb cTyauje je 6ro pa ce ykaxe Ha moryhe dpaktope
pu3KiKa Koju BoBOfe 0 HacTaHKa HeandepeHLMpaHor KapLymnHo-
Ma HasodapuHkca (HKH) y nonynauumju ¢ HUCKkum pr3aukom 3a 0Bo
obosbeme.

MeTope papa VictpaxuBatbe je ypaheHo Kao aHaMHeCTnyKa CTy-
Avja Koja je obyxsatuna 45 ocoba ¢ XUCTONOWKK NOTBphHEeHNM
HKH 1 90 3apaBux ucnmTaHmKa, Koju Cy YNHUAN KOHTPOAHY rpy-
ny. O6onenw v NCNUTaHWLM KOHTPOSHE rpyne cy mehyco6Ho yna-
peHu Mo y3pacTy (£3 rognHe), Noay 1 MecTy cTaHoBaka. Mpurky-
M/beHU Cy Nogaun o couyofemorpapckim oanmkama, npodpecu-
OHaJHOj M3MI0XEHOCTN WTETHAM areHCMMa, HaBrKama, NCXpaHu,
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JINYHO] U MOPOANYHO]j aHaMHe3W. Y CTaTUCTUYKOj 0bpaay noaata-
Ka npumerbeHe Cy yHMBapUjaHTHa 1 MyNTUBapUjaHTHA TOrUCTIY-
Ka perpecrioHa aHanmsa.

Pesyntatn Pesyntatn aHanu3e cy nokasanu Aa Cy He3aBUCHU
dpakTopyn pusmka 3a HactaHak HKH T3B. nacuBHO nylwetbe ayBa-
Ha y MOPOAMLIM TOKOM IeTUHCTBA, YecTa ynoTpeba MHAYCTPUjCKM
npunpem/beHor JOfaTKa jenrma 3a nobosbluarbe yKyca XpaHe 1
yecTo KoH3ymupate 6enor xneba. HKH je 3HauajHo MHBEP3HO No-
Be3aH C YeCT!M KOH3yM/patbeM Maprap1Ha, MacIMHOBOT yiba U1
KyKypy3Hor xne6a.

3aksbyyvak Y Hawwoj nonynaumju je Hu3ak pu3mk 3a nojasy HKH,
anu 6u 6rno NoxerbHO Aa ce ypaan MynTULEHTPUYHA CTYAja KO-
ja 6u obyxsatuna Behu 6poj ncnuTaHmKa.

KmbyuHe peun: HeavdepeHUMpaHn KapLuyHOM Ha3opapuHKCa;
$aKkTopm pU3mnKa; aHaMHeCTYKa CTyAMja; UCXPaHa; MyLlere
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