SWEDISH SNUS AND ORAL CANCER

KEY MESSAGES

» The available evidence suggests that use of Swedish snus is not associated with an
increased risk of oral cancer. Three high-quality epidemiology studies specifically
examined the possibility that use of snus causes oral cancer, and found no relationship.
Of three additional studies that looked at the development of multiple cancer types and
an association with snus use, only one study found a significant association with oral
cancer.

= Two public health agency reports have concluded that there is “sufficient evidence” that
smokeless tobacco use causes oral cancer in humans; however, both reviews combine
data from studies of different types of smokeless tobacco from around the world which
have known composition differences.

= Three meta-analyses (a study that combines results of several studies that address a
similar hypothesis) restricted to Swedish snus did not find a significantly increased risk of
oral cancer.

QUESTIONS AND ANSWERS
Why have researchers studied the relationship between snus use and oral cancer?

Cigarette smoking and use of some types of smokeless tobacco are known to cause oral
cancer. lItis logical that researchers would be interested in the relationship between snus use
and oral cancer.

Is there evidence that snus use is associated with oral cancer?

The available evidence suggests that use of Swedish snus does not increase the risk of oral
cancer. Three high-quality epidemiology studies specifically examined the possibility that use of
snus causes oral cancer, and found no relationship. Of three additional studies that looked at
the development of multiple cancer types, only one study found an association between use of
snus and increased risk of oral cancer.

Three epidemiology studies (Lewin et al. 1998; Schildt et al. 1998; Rosenquist et al. 2005) were
performed specifically to understand the role of snus use and other habits (such as alcohol
drinking and current or prior smoking) in the development of oral cancer. These studies used
widely accepted methods (the case-control design), involved a significant number of subjects
(more than 2,300 Swedish people), and none found evidence of a statistically significant
increased risk of oral cancer. In addition, these studies were careful to rule out the influence of
a number of "confounding factors" (such as smoking, age, and alcohol consumption) that might
obscure the true relationship between snus use and oral cancer.

Three additional cohort studies examined the relationship between use of smokeless tobacco
and the development of several types of cancer. Boffetta et al. (2005) followed more than
10,000 Norwegian men for more than 30 years and found that men who used smokeless
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tobacco were not at significantly increased risk of oral cancer, compared to men who had never
used smokeless tobacco. Luo and colleagues (2007) confirmed the lack of a significant
association between snus use and risk of oral cancer in more than 125,000 men from a cohort
of Swedish construction workers who had never smoked tobacco. This analysis allowed them
to distinguish the possible effects of snus from those of smoking. Most recently, Roosaar et al.
(2008) reported the findings of a study suggesting a significant association of snus use with oral
cancer, adjusted for the effect of smoking, in a cohort of 9,860 men in central Sweden.
However, because the analysis included men who could have smoked in addition to using snus,
a separate analysis was conducted that compared smokeless tobacco users to never smokers.
The association was no longer statistically significant, which suggests that the statistical method
for control of smoking was incomplete. A limitation of this study is that there were only a small
number of cases who were exclusive snus users, making this risk estimate unstable.

Several review studies (meta-analyses) developed overall risk estimates for oral cancer
associated with snus, adjusted for cigarette smoking, based on individual epidemiology studies
(Boffetta et al. 2008; Weitkunat et al. 2007; Lee and Hamling 2009). None of the meta-analyses
(in which results from individual studies are combined to provide a single estimate of risk)
observed an overall increased risk of oral cancer associated with use of snus. Lee and Hamling
(2009) and Lee (2010) concluded that no real evidence of a relationship with snuff use is seen
in studies conducted in Scandinavia.

What conclusions have been reached by public health agencies about the association
between snus use and oral cancer?

The International Agency for Research on Cancer (IARC) concluded that there is “sufficient
evidence” that smokeless tobacco causes oral cancer in humans (Cogliano et al. 2004; IARC
2007) based on a 2004 re-evaluation that did not alter their original conclusions in the 1985
IARC Monograph. IARC relied heavily on a U.S. case-control study (Winn et al. 1981) and four
studies in India and Pakistan. Many scientists believe studies from South Asia are not relevant
to assessing the health effects of snus. In addition, the U.S. studies that they considered for
additional support (Blot et al. 1988; Kabat et al. 1994; Stockwell and Lyman 1986; Williams and
Horm 1977) almost certainly included exposures that are likely not relevant to snus.

The Scientific Committee on Emerging and Newly Identified Health Risks evaluated the health
effects of smokeless tobacco with particular attention to snus, but also relied upon studies of
smokeless tobacco from other countries (SCENIHR 2008). They also concluded that there is
“sufficient evidence” that smokeless tobacco causes oral cancer in humans based on the same
studies as IARC with the addition of the Roosaar et al. (2008) study. The Roosaar study has
several methodological limitations (noted previously).

Snus users sometimes get lesions in their mouths. Are they cancerous?
No. These lesions, known as "snus-induced lesion," are considered non cancerous, does not
progress to become cancerous, and is reversible if snus use is stopped. Studies have shown

that these lesions do not worsen over time, do not progress, and that oral cancers rarely occur
at the site of use (Roosaar et al. 2006; Kallischnigg et al. 2008).

Reflects information available as of December 2010 ENVIRON

20f4



SWEDISH SNUS AND ORAL CANCER

REFERENCES

Blot, W.J., McLaughlin, J.K., Winn, D.M., Austin, D.F., Greenberg, R.S., Preston-Matrtin, S.,
Bernstein, L., Schoenberg, J.B., Stemhagen, A., and Fraumeni, J.F. Jr. 1988. Smoking and
drinking in relation to oral and pharyngeal cancer. Cancer Res. 48:3282-3287.

Boffetta P, Aagnes B, Weiderpass E, and Andersen A. 2005. Smokeless tobacco and risk of
cancer of the pancreas and other organs. IntJ Cancer 114:992-995.

Boffetta P, Hecht S, Gray N, Gupta P, Straif K. 2008. Smokeless tobacco and cancer. Lancet
Oncol 9:667-75.

Cogliano, V., Straif, K., Baan, R., Grosse, Y., Secretan, B., and El Ghissassi, F. 2004.
Smokeless tobacco and tobacco-related nitrosamines. Lancet Oncol. 5:708.

International Agency for Research on Cancer (IARC). 2007. Smokeless tobacco and some
tobacco-specific N-nitrosamines. IARC Monogr Eval Carcinog Risks Hum 89:1-592.

Kabat, G.C., Chang, C.J., and Wynder, E.L. 1994. The role of tobacco, alcohol use, and body
mass index in oral and pharyngeal cancer. Int. J. Epidemiol. 23:1137-1144.

Kallischnigg G, Weitkunat R, and Lee PN. 2008. Systematic review of the relation between
smokeless tobacco and non-neoplastic oral diseases in Europe and the United States. BMC
Oral Health 8:13.

Lee PN and Hamling JS. 2009. Systematic review of the relation between smokeless tobacco
and cancer in Europe and North America. BMC Med 7:36.

Lee PN. 2010. Summary of the epidemiological evidence relating snus to health. Regul Toxicol
Pharmacol. 2010 Dec 14. [Epub ahead of print]

Lewin F, Norell SE, Johansson H, Gustavsson P, Wennerberg J, Bjorklund A, and Rutqvist LE.
1998. Smoking tobacco, oral snuff, and alcohol in the etiology of squamous cell carcinoma of
the head and neck: A population-based case-referent study in Sweden. Cancer 82:1367-1375.

Luo J, Ye W, Zendehdel K, Adami J, Adami H-O, Boffetta P, and Nyrén O. 2007. Oral use of
Swedish moist snuff (snus) and risk for cancer of the mouth, lung, and pancreas in male
construction workers: A retrospective cohort study. Lancet 369:2015-2020.

Roosaar A, Johansson AL, Sandborgh-Englund G, Axell T, and Nyren O. 2008. Cancer and
mortality among users and nonusers of snus. IntJ Cancer 123:168-173.

Roosaar A, Johansson ALV, Sandborgh-Englund G, Nyrén O, and Axéll T. 2006. A long-term
follow-up study on the natural course of snus-induced lesions among Swedish snus users. IntJ
Cancer 119:392-397.

Reflects information available as of December 2010 ENVIRON

30f4



SWEDISH SNUS AND ORAL CANCER

Rosenquist K, Wennerberg J, Schildt E-B, Bladstrom A, Hansson BG, and Andersson G. 2005.
Use of Swedish moist snuff, smoking and alcohol consumption in the aetiology of oral and
oropharyngeal squamous cell carcinoma. A population-based case-control study in southern
Sweden. Acta Oto-Laryngol 125:991-998.

Schildt EB, Eriksson M, Hardell L, and Magnuson A. 1998b. Oral snuff, smoking habits and
alcohol consumption in relation to oral cancer in a Swedish case-control study. Int J Cancer
77:341-346.

Scientific Committee on Emerging and Newly-ldentified Health Risks (SCENIHR). 2008.
Scientific opinion on the health effects of smokeless tobacco products. European Commission.
Available at: http://ec.europa.eu/health/ph_risk/committees/04 scenihr/docs/scenihr_o_013.pdf

Stockwell, H.G. and Lyman, G.H. 1986. Impact of smoking and smokeless tobacco on the risk
of cancer of the head and neck. Head Neck Surg. 9:104-110.

Weitkunat R, Sanders E, and Lee PN. 2007. Meta-analysis of the relation between European
and American smokeless tobacco and oral cancer. BMC Public Health 7:334.

Williams, R.R. and Horm, J.W. 1977. Association of cancer sites with tobacco and alcohol
consumption and socioeconomic status of patients: Interview study from the Third National
Cancer Survey. J. Natl. Cancer Inst. 58:525-547.

Winn, D.M., Blot, W.J., Shy, C.M., Pickle, L.W., Toledo, A., and Fraumeni, J.F. Jr. 1981. Snuff

dipping and oral cancer among women in the southern United States. N. Engl. J. Med.
304:745-749.

Reflects information available as of December 2010 ENVIRON

4 of 4


http://ec.europa.eu/health/ph_risk/committees/04_scenihr/docs/scenihr_o_013.pdf

