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Surveillance Spotlight: Current Concepts in Oral–Systemic Health

Use of Alcohol-Containing Rinses to Reduce Oral Microbial Burden: Safety and Efficacy
By Anthony M. Iacopino, DMD, PhD

T

he previous Surveillance Spotlight addressed the importance of reducing or eliminating oral biofilm (oral microbial burden).1
The strong relationship between oral inflammation and elevated levels of systemic inflammatory markers is the basis for current theories on the mechanistic linkages between gingivitis/periodontitis and systemic inflammation linked to chronic inflammatory diseases and conditions such as diabetes, atherosclerosis, arthritis and adverse pregnancy outcomes. 2,3 Future policy
and practice guidelines for interprofessional clinical care models will most likely be based on approaches to reduce oral biofilms.
Research has shown that the pathogenic nature of dental plaque biofilm can be diminished by oral hygiene procedures that
include daily toothbrushing, flossing and rinsing with an antimicrobial mouthrinse.4
The safety of alcohol-containing mouthrinses has been called into question, and 3 recent papers5–7 have fuelled the controversy. Two of the studies, 5–6 which appear to establish a relationship between the use of these rinses and oral cancer, are
significantly flawed. Based on existing data, results in the most recent review7 have either been misinterpreted or overstated.
To fully evaluate the potential association of alcohol-containing mouthrinses and oral cancer, one must consider various
factors. First, there is a difference between pure ethanol (the alcohol that is used in mouthrinses as a solvent for flavouring and
active agents and as a preservative) and the alcohol that is ingested from alcoholic beverages. These beverages contain many
contaminants and congeners from the distillation and fermentation process such as nitrosamines, polycyclic hydrocarbons and
aflatoxins.8 The carcinogenicity of these contaminants and congeners is well established; however, pure ethanol has never been
shown to be carcinogenic in any animal, human or cell culture system.8
Second, it has been shown that alcohol exposure can increase the permeability of oral mucosal cells through alteration of
lipid membrane components, making these cells more susceptible to carcinogens in alcoholic beverages and in cigarette smoke,
an important consideration since social drinking and tobacco use often co-exist.9 However, these findings are based on long
durations of exposure (one hour or longer) and large concentrations of alcohol that would mimic social drinking. These findings do not consider the extremely short exposure to mouthrinses (30–60 seconds) with extremely small amounts of alcohol,
or the flushing effect of saliva that would rapidly dissipate any residual rinse. In fact, studies that examined alcohol-containing
mouthrinses under actual conditions of usage reported no effect on oral mucosal permeability barriers.10
Third, one of the main linkages between alcohol use and oral cancer is the conversion of alcohol to acetaldehyde, a carcinogenic metabolite. This conversion is accomplished through the alcohol dehydrogenase enzyme in oral bacteria. Thus the
conversion occurs more quickly and to a greater degree with poor oral hygiene and a large oral microbial burden. In fact, a
study11 done in 1995 showed there was only a trace amount of acetaldehyde produced by oral bacterial biofilms in response to
alcohol-containing mouthrinses compared to the amounts produced by social drinking or eating a small container of yogurt. This
same study showed that use of antimicrobial mouthrinses significantly reduced acetaldehyde production in both scenarios.
Notably, 8 epidemiologic studies were undertaken before 1995 to determine whether the use of alcohol-containing mouthrinses was associated with an increased incidence of oropharyngeal cancer.12 None of these studies found any relationship
whatsoever. Additionally, the U.S. Food and Drug Administration (FDA) investigated the relationship between alcohol-containing mouthrinses and oral cancer in 199613 and in 200314 and concluded that there was no relationship. This was once again
confirmed in an evaluation of epidemiologic literature over a 25-year period.15 Two of these studies14,15 consisted of the highest
level of scientific evidence: systematic reviews and meta-analysis. The majority of the other studies were rigorously designed
with large numbers of patients and thorough documentation of frequency, duration and specific details of mouthrinse usage.
In contrast, the 3 recent publications5–7 which allege a relationship between alcohol-containing mouthrinses and oral cancer
suffer from some serious scientific flaws in experimental design and data interpretation. To understand these shortcomings,
one must consider the following factors:
• self-report data for oral hygiene, smoking and drinking (known to be unreliable data)
• less than adequate control for heavy smokers and drinkers (no surrogate markers were used to validate self-report data)
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controls were only required to live in study areas for one year (this time period is too short to control for environmental
factors that may contribute to oral cancer)
• no data was collected on smokeless tobacco use or diet (other known contributors to oral cancer risk)
• no information as to whether mouthwash use was to conceal tobacco or drinking-related breath odours (mouthwash use
could have been an indicator of heavy smoking and drinking)
• no information on how long the mouthwash was used, frequency of use, or how long the mouthwash was retained in the
mouth during use lack of dose–response data (amounts of actual mouthwash used and oral alcohol concentration were
not measured)
• inconsistent findings among males and females (no biological basis for differences)
• improper classification of pharyngeal cancer as oral cancer (no biologic plausibility for mouthwash exposure and an overestimation of the number of cancer cases by 70%)
• no information as to whether mouthwash use began after presence of oral lesions as an attempt at self resolution (mouthwash use could have been a consequence, instead of the cause, of disease)
• very small numbers of patients in non-smoking groups (greatly limiting valid statistical analysis)
In summary, there is no reason to avoid the use of alcohol-containing mouthrinses, and all antimicrobial rinses, including
those containing alcohol, have been shown to be safe and effective in reducing oral biofilms. Thus, they should remain an
important part of a comprehensive oral health care regimen that also includes brushing and flossing to reduce the oral and
systemic inflammatory burden.16 a
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