5. EPIDEMIOLOGICAL STUDIES OF CANCER IN HUMANS

Asearly as 1910, it was observed in Paris, F rance, that about 809 of patients with cancer
of the oesophagus and cardiac region of the stomach were alcoholics, who drank mainly
absinthe (Lamy, 1910). In the first half of this century, it was also noted from mortality
statistics in various countries that high risks for cancers of the oral cavity, pharynx,
oesophagus and larynx occurred among persons employed in the production and
distribution of alcoholic beverages (Young & Russell, 1926; Clemmesen, 1941; Kennaway &
Kennaway, 1947; Versluys, 1949). Later studies showed that cancers at these sites occur at
lower rates of incidence (and mortality) in religious groups that proscribe alcohol intake,
such as Seventh-day Adventists (Wynder et al., 1959; Lemon et al., 1964; Phillips et al.,
1980), compared with corresponding national populations. Although many aspects of the
life style of such populations are particular, differences in drinking (and smoking) habits
may contribute to the differences in disease rates. Subsequent to these historical
observations and studies of religious groups, analytical studies of the cohort and case-
control type have been carried out.

5.1 Measurement of alcohol intake in epidemiological studies

In descriptive studies, discussed below, a very crude level of alcohol intake is typically
inferred for a group of individuals, on the basis of characteristics such as treatment for
alcoholism. Frequently, even measurements of average alcohol intake in these groups and in
the groups with which they are compared are not available.

In case-control and cohort studies involving individual subjects, measurements of
alcohol intake are usually obtained by structured interview or questionnaire. The questions
asked vary widely among studies, providing markedly different levels of detail about alcohol
intake (Room, 1979). In some studies, a single question was asked that provided only a few
categories of alcohol consumption. In many studies, separate questions were asked
regarding the average frequency (usually in terms of standard units) of drinking beer, wine,
spirits and other specific beverages. This information allows a calculation of usual total
ethanol intake as well as an estimation of that from the specific beverages. In some studies,
further information was collected about alcohol consumption at different ages. In general,
details about intraindividual variations, such as ‘binge drinking’, have not been incorpo-
rated in the studies reviewed. |
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The validity of self-reported alcohol consumption has been reviewed by Midanik (1982).
In some populations (Pernanen, 1974), but not necessarily all, self reporting of alcohol
intake results in a lower total than that for alcohol sales. However, even if a populationasa
whole tends to underestimate intake, this may not necessarily be true of participants in
epidemiological studies, such as those who volunteer to enrol in a cohort study. Moreover,
there is some evidence that underestimation tends to be proportional to consumption, so
that the broad ordering of respondents is maintained (Boland & Roizen, 1973).

The reproducibility and validity of the measurements of alcohol consumption used in
epidemiological investigations have been examined in several recent studies. Rohan and
Potter (1984) interviewed 37 men and 33 women in Australia regarding food and beverage
intake twice at a three-year interval, mean intakes were reported almost identically on the
two questionnaires, and the correlation between the original report and recalled intake was
0.87 for men and 0.79 for women. In a comparison of intake measured by diet record and a
dietary history interview four years later among 79 Dutch men and women, mean alcchol
consumption was found to be identical using the two methods, and the correlation among
individual subjects was 0.82 (van Leeuwen et al., 1983).

Riboli et al. (1986) compared wine intake as assessed by an interviewer-administered
questionnaire among 29 Italian adults with consumption reported in a one-week dietary
record. The estimate from the questionnaire was about 409% higher than that determined
from the diary, and the correlation between the methods was 0.57. In a validation study of a
self-administered dietary questionnaire conducted among 173 participants in a large US
cohort of women, Willett ez al. (1987) compared alcohol intake computed from two
administrations of a questionnaire at a one-year interval with intake assessed by four
one-week diet records collected during the interviewing year. Mean alcohol intake by this
group of women was nearly identical whether assessed by either of the two questionnaires or
the dietary record: the correlation between the two questionnaires was 0.90, that between
the first questionnaire and the diet record, 0.86, and that between the second questionnaire
and diet record, 0.90. Furthermore, significant correlations were observed between the
questionnaire measure of alcohol intake and plasma high-density lipoprotein-cholesterol
levels (which is known to be sensitive to alcohol ingestion), providing qualitative evidence of
a physiological response to alcohol intake. It thus appears that alcohol intake can be
measured in a reproducible and valid manner by the relatively simple questionnaires
employed in many epidemiological studies. Additional characterization of drinking habits,
including use of alcohol at different ages and shorter-term patterns of individual variation,
may provide useful information and improve the classification of subjects according to
long-term alcohol use.

In case-control studies, errors in recall of alcohol intake that are different between cases
and controls could distort the relation with cancer risk; it is possible that the occurrence of a
grave illness could affect recall. In several studies of dietary recall, it has been noted that
current dietary intake has a major influence on the reporting of earlier diet (Jensen et al.,
1984). Since alcohol intake may be altered by serious illness or by its treatment, it is possible
that studies of prevalent cases of cancer are less reliable than studies of newly diagnosed
cases, even if alcohol does not influence prognosis. '
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5.2 Descriptive studies

Descriptive studies (also referred to as ecological or correlation studies) of the relation-
ship between alcohol consumption and cancer risk entail analysis of the co-variation of
population-based measures of those two variables. Variations (known or inferred) in
alcohol consumption by time, geographic location and category of person are examined in
relation to variations in cancer incidence or mortality rates. Since alcohol consumption
tends to be associated with other forms of behaviour that might also influence the risk of
developing cancer (especially cigarette smoking and aspects of diet), and for which
equivalent measures of exposure are frequently not available, it is not possible in descriptive
studies to infer a causal relationship between alcohol consumption and cancer risk. In
addition, in descriptive studies, average values of alcohol consumption are attributed to
population groups as a whole; depending on the actual distribution of exposures within the
population, this can result in considerable misclassification of exposure and consequent
errors in estimation of effects.

(a) Geographical and temporal studies

Geographical and temporal variations in alcohol consumption are usually estimated
from systematic records (governmental or commercial) of production and sales, or from
changes in the rates of other acknowledged diseases of ‘alcohol abuse’ (especially alcoholic
liver cirrhosis). In some cross-sectional, regional, ecological studies, alcohol consumption in
different population subgroups has been estimated by direct survey (e.g., Hinds et al., 1980).

Intrapopulation studies, in which identifiable groups of people with known differences
in alcohol consumption (e.g., abstainers, religious groups, ethnic groups) or with known or
presumed changes in drinking habits (e.g., migrants) are studied, are also a useful source of
descriptive epidemiological data. Again, however, measures of confounding variables are
often not available, or, if available, may be difficult to ‘control for’ in data analysis at the
population level.

Descriptive studies have been used most frequently to study alcohol consumption in
relation to specific cancers of the upper alimentary tract and larynx. Oesophageal cancers,
in particular, have been studied in this way in both developed and developing countries.
Many geographic correlation studies have been carried out to examine mortality from
alimentary tract cancer in relation to mortality from liver cirrhosis and alcoholism within
the departments of France (Lasserre ef al., 1967). These studies have consistently shown a
strong correlation of oesophageal cancer with the index of alcohol consumption; less strong
correlations have been seen for cancers of the mouth, pharynx and stomach. Geographic
studies have also been carried out in eastern and southern Africa to examine the substantial
local variations in oesophageal cancer mortality in relation to alcohol consumption and to
brewing practices (Day et al., 1982). Several international studies have demonstrated a
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positive correlation between national consumption of beer per head and mortality from
cancer of the rectum (Breslow & Enstrom, 1974; Potter et al., 1982).

Time trends in alcohol consumption per head and mortality from selected cancers have
been analysed in some countries, predominantly in relation to cancers of the upper
alimentary tract and larynx (Tuyns et al., 1977, McMichael, 1979). Positive correlations
have been reported consistently for some specific sites. In studies in which simultaneous
time trends in several countries have been examined, a role has been suggested for alcohol
consumption in the etiology of, for example, cancers of the large bowel (McMichael ef al.,
1979).

Variations in the male:female ratio of cancer rates in relation to variations in the
male:female ratio of mortality from alcoholic liver cirrhosis, or of alcohol consumption as
determined by surveys of population samples, have also suggested a role for alcohol
consumption in the etiology of cancers of the upper alimentary tract, the larynx, the liver,
and, less clearly, the stomach and large bowel (Flamant et al., 1964; Enstrom, 1977; Keller,
1977).

In very few descriptive studies has deliberate attention been paid to the relationship
between alcohol consumption and cancers at other possibly relevant sites, such as the breast,
pancreas and lung.

(b) Studies of cancer rates in cultural subgroups

The Mormons (Church of Jesus Christ of Latter-day Saints) expect abstention from
alcohol and tobacco by active members; while the Seventh-day Adventists proscribe
tobacco smoking, alcohol drinking and meat eating.

Wynder et al. (1959) compared the relative frequencies of various cancers in Seventh-day
Adventists and in nonmembers recorded in eight US hospitals (83% in California), where
Seventh-day Adventists represented approximately 109% of all hospital admissions. There
were fewer cancers than expected of the lung (not adenocarcinoma), urinary bladder,
uterine cervix, mouth, larynx and oesophagus in the Seventh-day Adventists.

Lemon et al. (1964) compared the age- and sex-standardized rates for causes of death of
Californian Seventh-day Adventists with those of other Californians in a five-year follow-
up of 47 866 members of the Church. A total of 3481 deaths (64.9% of expected for men and
74.1% for women) were reported, and death certificates were obtained for 3451 of them;
cancer mortality was 70.6% of the expected value for men and 80.1% for women. The major
deficits were in buccal and pharyngeal cancer (3 observed, 16 expected) and lung cancer (19
observed, 50 expected).

Phillips et al. (1980) compared cancer mortality among Seventh-day Adventists in
California with that of a sample of other Californians who were similar with regard to
various demographic and socioeconomic factors. The two cohorts comprised 22 940
Seventh-day Adventists and 112 725 nonmembers, who were followed for 17 (1960-76) and
13 (1960-72) years, respectively, and who had completed the same baseline questionnaire in
1960. Deaths were ascertained by annual follow-up of each study member and by record
linkage with the California State death certificate file. Age- and sex-adjusted mortality
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ratios (Seventh-day Adventists:other Californians and Seventh-day Adventists:US white
population for 1960-75) were given for all cancers, for stomach, colorectal, lung, breast and
prostatic cancer, and for leukaemias and lymphomas. Significant deficits were detected for
all cancers combined, for colorectal cancer, for lung cancer and for other smoking-related
cancers.

Jensen (1983) studied 1589 male Copenhagen Temperance Society members in
Denmark, 781 of whom were Seventh-day Adventists. Expected numbers of cancer cases
were obtained by multiplying sex-, age- and calendar-time-specific incidence rates for the
general Copenhagen population by the sex-, age- and time-specific person-years of obser-
vation in the several groups. For cancers at all sites, a reduced risk was observed among
Seventh-day Adventists (relative risk [RR], 0.7; p<0.01), in contrast to that of members of
other temperance societies (RR, 1.1). The author attributed the overall reduction in cancer
risk to the deficits of alcohol- and tobacco-related cancers among the Seventh-day
Adventists. The risk of cancer of the colon, including cancer of the rectosigmoid junction,
was also reduced, whereas the risk for rectal cancer was not significantly different from that
of the general population.

A comparison of the cancer incidence rates in Mormons and non-Mormons in Utah,
USA, during 1966-70, was carried out by Lyon et al. (1976). The study was based on 10 641
cases of cancer in Utah classified according to membership in the Mormon Church. Some
beliefs and practices of the Mormon Church include emphasis on family life and education,
strict sexual mores, and abstinence from alcohol, tobacco, tea, coffee and nonmedicinal
drugs (Lyon et al., 1980). Significantly reduced standardized incidence ratios (SIR) for
Mormons:non-Mormons were found for the following cancers: all, 0.9 for men and 0.8 for
women; oesophagus, 0.4 (p <0.001) and 0.1 (» < 0.01); larynx, 0.4 (p < 0.001)and 0.3 (p=
0.02); stomach, 0.8 (p =0.04) for men; colon, 0.7 (p < 0.001) for women; lung, 0.5 (p<0.001)
for men; uterine cervix, invasive, 0.6, in situ, 0.4 (» <0.001); and breast, 0.9 (p = 0.008) for
women. In contrast, male Mormons had slightly but significantly elevated incidences of
cancer of the prostate and of the brain and nervous system. The findings were very similar
when the analysis was extended to the period 1967-75, thus including 20 379 cases of cancer
(Lyon et al., 1980), approximately 90% of which had been histologically confirmed.

Enstrom (1978) examined cancer mortality among male Mormons in California, USA,
during 1968-75. The death rate from cancers at combined smoking-related sites was 58%
that of the general Californian population, and that from all other cancers, 68%. Most
Mormons smoke and drink alcohol about half as much as the general population, being
fairly similar in other respects, such as socioeconomic status and urbanization. Active
Mormons abstain almost completely from tobacco and alcohol (Enstrom, 1975). In a
subsequent report, Enstrom (1980) was able to use Mormon Church records to subdivide
the male Mormon population into those who were active members of the Church and those
who were not. The deficit in cancer mortality was greater in active than in all male
Mormons. For stomach cancer and colon cancer, the age-standardized mortality ratios
(SMRs) did not differ noticeably between active and all male Mormons; however, for rectal
and lung cancer, the SMRs were much lower in active Mormons (0.4 and 0.2) than in all
male Mormons (0.7 and 0.6). [In these studies of Californian Mormons, it is not made clear
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how well the numerator deaths, as recorded by the state, correspond to the apparent
denominator, as provided by the Mormon Church.]

5.3 Analytical studies

(@) General introduction

The relationship between alcohol intake and cancer at a variety of sites has been assessed
in many large cohort studies. With few exceptions, detailed information on type of
beverage, amount drunk and on smoking was not available. Tobacco smoking and alcohol
drinking are often correlated at the individual level, and tobacco smoke is a cause of cancer
at many sites that may also be related to alcohol consumption (IARC, 1986a). However, a
major methodological advantage of cohort studies over case-control studies is the lesser
probability of selection bias and bias with regard to information on exposure. The most
detailed evidence about the relationship between alcohol and cancer at individual sites has
come from case-control studies, many of which are described in subsequent sections.

Most of the cohort studies have been of the retrospective (historical) type, comparing
cancer incidence or mortality in groups with high alcohol intake (e.g., alcoholics and
brewery workers) with that of the general population. The distinction between such cohort
studies and descriptive studies is not always clear; several of the investigations of religious
groups, described above, could be considered cohort studies but were included with the
other studies of these groups for coherence. A few prospective (concurrent) cohort studies in
which information on drinking and smoking was available for individual cohort members
have been of sufficient size for site-specific risks to be determined.

In a number of cohort studies initiated to study cardiovascular disease, total cancer
incidence or mortality has been reported; however, because of the absence of site-specific
risk estimates, such studies have not been included.

Since, in some of the cohort studies, the risk of cancer at many different sites was
examined, their design is described and commented upon here in order to save unnecessary
repetition. Studies in which cancer at only one site was studied are described in the relevant
section.

The design of the major retrospective and prospective cohort studies is summarized in
Table 45.

(1) Norwegian Alcoholics Study (Sundby, 1967)

A total of 1722 men discharged during 1925-39 from the Psychiatric Department of an
Oslo hospital with a diagnosis of alcoholism were enrolled in the study and observed until
the end of 1962. No information was available on drinking and smoking habits of individual
cohort members or of the cohort as a whole, but 408 were considered to be vagrant
alcoholics. Evidence of persistent alcoholism was available for about 75% of the vagrants
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and for 50% of the remaining group. Follow-up was virtually complete, with 1061 deaths.
Death certificates were located for 1028 of these, and information on cause of death was
available for another 28 persons. The observed numbers of deaths were compared with
expected numbers based on causes of deaths for all of Norway (496.9) and for Oslo (629.0).

(1) Finnish Alcohol Misusers and Alcoholics Study (Hakulinen er al., 1974)

Between 1944 and 1959, male ‘alcohol misusers’ were registered by the Finnish State
Alcohol Monopoly on the basis of conviction for drunkenness, sanctions imposed by the
municipal social welfare boards, and various breaches against the regulations governing
alcohol usage. No information was available on the amount of alcohol consumed by the
cohort members, nor on types of beverage or smoking habits. The numbers of incident cases
of cancer of the oesophagus, of the liver and of the colon among an estimated 205 000 men
born 1881-1932 and alive in 1965-68 were obtained by a manual match between the files of
the Finnish Cancer Registry for these years and the files of the Alcohol Misusers Registry.
Person-years at risk during the period 1965-68 were estimated from samples, and these
formed the basis for computing expected numbers of cases. Lung cancer risk was
determined in a similar fashion, but for only one-third of the group in 1968.

A second group of men more than 30 years of age, who in 1967-70 had been listed as
chronic alcoholics by the Social Welfare Office of Helsinki, were also studied. The mean
annual number of such men was estimated to be 4370. No information was available on type
or amount of alcoholic beverages drunk or on tobacco smoking, but the persons in the
group of chronic alcoholics were heavy alcohol drinkers, most of whom drank cheap, strong
beverages, wines and denatured alcohols. Incident cases of cancer occurring during 1967-70
were identified by record linkage with the Finnish Cancer Registry, and expected numbers
were derived on the basis of national incidence rates and computed person-years.

[The Working Group noted that cancer incidence was determined over a brief period
(four years) of follow-up. Determination of only a small part of the total experience of each
of the underlying source populations of alcohol misusers and chronic alcoholics could
introduce bias if the distribution of time since entry into the cohort was limited or skewed
and if alcohol-related cancer deaths are distributed unevenly over cohort follow-up time.]

(iii) UK Alcoholics Study (Nicholls et al., 1974)

A total of 935 patients who had been discharged from four mental hospitals in or near
London, UK, during the years 1953-57, or who had died during the key hospitalization and
who had been given a primary or secondary diagnosis implicating abnormal drinking, were
followed for 10-15 years. Of the total sample, 70 (7.5%) remained untraced and 233 men
(34.4%) and 76 women (29.6%) had died; a total of 112.7 deaths was expected (SMR, 2.7).
The SMR for all cancers was 1.7 (37 cases, p < 0.05) for men and 1.9 (13 cases,
nonsignificant) for women. The study was extended to all of England and Wales 1953-64 by
Adelstein and White (1976), who covered a total of 1595 men and 475 women. The SMRs
for all causes of deaths were 2.1 for men and 2.8 for women.



Table 45. Main characteristics of cohort studies on the relationship between alcohol and cancers at many sites

Study and reference Period of Population Duration of Completeness Information on
enrolment at start follow-up; of follow-up
(effective no. of deaths;
population) no. of cancers Type of Amount Smoking
beverage of alcohol status
Norwegian Alcoholics 1925-39 1722 men 37 years; 98.3% - - -
(Sundby, 1967) (1693) 1061 deaths;
204 ca deaths
Finnish Alcohol
Misusers 1944~59 Estimated Incidence - - - -
205 000 men of selected
alive in ca sites only;
1965-68 449 ca cases
and {born
1881-1932)
Alcoholics 1967-70 Mean annual 4 years; - - - -
(Hakulinen et al. number of 81 incident
1974) men in the ca cases
registry,
4370
UK Alcoholics 1953-~57 678 men, 10-15 years; 92.5% - - -
{Nicholls et al., 257 women 309 deaths;
1974) (865) 50 ca deaths
Massachusetts 1930, 1935 1139 men, "41 years; 66% - - -
Alcoholics or 1940 243 women 894 deaths;
{Monson & Lyon, 1975) 105 ca deaths
England and Wales 1953-64 1595 men 17 years; - - - -
(Adelstein & White, 475 women 605 men
1976) 189 women
Dublin Brewery 1954-73 - (men) 20 years; - -a 2 -

Workers
(Dean et al., 1979)

1628 deaths;

total no. of

ca deaths not
stated
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Table 45 (contd)

Study and reference Period of Population Duration of Completeness Information on
enrolment at start follow-up; of follow-up
(effective no. of deaths;
population) no. of cancers Type of Amount Smoking
beverage of alcohol status

Japanese Prospective 1965 122 261 10 years; - + + +
(Hirayama, 1979) men, 27 993 deaths;

142 857 7377 ca deaths

women

(40+ years)
Danish Brewery 1939-63 14 313 men 30 years; 99.4% -2 -2 -
Workers (6 or more 3550 deaths;
(Jensen, 1979, months’ 951 ca deaths;
1980) employment, 1303 incident

14 227) ca cases
US Veterans 1944-45 4401 men 29 years; 90~98% - - -
Alcoholics 1438 deaths;
(Robinette et al., 166 ca deaths
1979)
Hawaiian Japanese 1965-68 8006 men Av. 14 years; 98% + + +
{Blackwelder et al., (7846) 426 ca deaths »
1980; Pollack et al., {only 5 sites
1984) considered)
Kaiser—Permanente 1964-68 87 926 10 years; 82-92% - + +
(Klatsky et al., (8060 men 745 deaths;
1981) and women) 215 ca deaths
Canadian Alcoholics  1951~70 9889 men 21 years; 96.5% - -2 -2
(Schmidt & Pophanm, (9543) 1823 deaths;
1981) 240 ca deaths
Japanese Doctors 1965 6815 19 years; 94% - + +
(Koneo et al. 1983, (5135 men) 1283 deaths;
1985, 1986)
Framingham 195054 5209 22 years 91% + + +
(Gordon & Kannel, (2106 men, 1167 deaths;

1984)

2641 women)

257 ca deaths
(only specific
sites)

®Estimates of type

and/or consumption given for the group
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(1v) Massachusetts Alcoholics Study (Monson & Lyon, 1975)

The study comprised 1382 persons (1139 men and 243 women) admitted to mental
hospitals in 1930, 1935 or 1940 with a diagnosis indicative of chronic alcoholism. No
information was provided on the amount or type of alcohol consumed by individuals or by
the cohort as a whole, or on smoking habits. Death certificates were traced up to 1 January
1971 for 909 members of the cohort (66%), while the vital status of the remainder was
unknown. Because of the high percentage of persons lost to follow-up, absolute death rates
could not be calculated; instead, the proportional distribution of deaths by cause in the
cohort was compared with that of the US A, taking into account age, sex and calendar time.
The analysis was restricted to 894 deaths among whites. [The Working Group noted that the
high percentage of loss to follow-up seriously limits the usefulness of these data.]

(v) Dublin Brewery Workers Study (Dean et al., 1979)

A list of 1628 deaths during the period 1954-73 was provided by a large brewery in
Dublin, Ireland. On the basis of death certificates for all but two of these men and of
statistics for the population of employees and pensioners in 1957, 1960, 1967 and 1970, RRs
for specific causes of death were estimated employing both national and regional rates. The
expected number of deaths was 1675.8 (regional rates). It was estimated from previous
research that ethanol intake among the brewery workers was 58 g per day, compared with
16-33 g per day for other groups of the Irish population. Beer (stout) was consumed on the
premises. No information was available on individual consumption of alcohol or tobacco;
smoking was forbidden at the brewery for many years. [The Working Group noted that the
cohort at risk was estimated indirectly as 2000-3000 men at any one time during follow-up,
and no individual follow-up of cohort members was performed.]

(vi) Japanese Prospective Study (Hirayama, 1979)

In 1965, 122 261 men and 142 857 women aged 40 years and over (91-99% of the census
population) were interviewed in 29 health centre districts in Japan. The main items studied
were diet, smoking, drinking and occupation. A record linkage system with death
registrations was established for the annual follow-up. Associations between alcohol and
cancer were investigated on the basis of ten-year follow-ups through 1975, when there were
27993 deaths from all causes (16 515 for men and 11 478 for women) and 7377 from cancer.

(vit) Danish Brewery Workers Study (Jensen, 1979, 1980)

A total of 14 313 male members of the Danish Brewery Workers’ Union who had been
employed for six or more months in a brewery during the period 1939-63 were enrolled in
this retrospective cohort study. The brewery workers had the right to consume six bottles
(2.11) of light pilsener (lager) beer (alcohol content, 3.7 g[~ 78 g ethanol] per 100 ml) on the
premises of the brewery per working day; 1063 members of the cohort worked in a
mineral-water factory, with no free ration of beer. No information was available on alcohol
consumption or smoking habits of individual members of the cohort; but, on the basis of
comparisons with alcohol statistics and population surveys, it was estimated that cohort
members with employment in a brewery had a four times higher average beer consumption
than the general population. Vital status was ascertained for 99.4% of the cohort members.
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There were 3550 deaths (SMR, 1.1) in the cohort, and 1303 incident cases of cancer were
identified during the period 1943-72 by record linkage with the Danish Cancer Registry.
Expected numbers of cancer cases and deaths were computed on the basis of age-, sex-,
residence- and time-specific rates. Relationships between use of alcohol and tobacco and
cancer of the pharynx, larynx and oesophagus were further explored in a nested case-
control study (Adelhardt et al., 1985).

(viii) US Veterans Alcoholics Study (Robinette et al., 1979)

A cohort 0of 4401 US Army service men hospitalized for chronic alcoholism in 1944-45
was drawn as a sample from records of the US Department of Defense and the Veterans’
Administration. Of these, 98% were <40 years of age at the time of hospitalization. They
were matched for age with an equal number of enlisted men hospitalized for acute
nasopharyngitis during the same period. Deaths in these groups were ascertained through
the Veterans’ Administration Beneficiary Identification and Records Locator Subsystem,
and death certificates were obtained to code for cause of death. Follow-up for death was
estimated to be 90-98% complete. No information was available on the drinking habits of
individual members of the cohort or on average consumption by the cohort members. [t was
noted that only 7.5% of the chronic alcoholics had been discharged from military service for
medical disability, including alcoholism. The mortality experience of the cohort was
compared with that of the matched cohort of nasopharyngitis patients, and the mortality of
both cohorts was compared with that of US males for selected causes of death. Overall
mortality was approximately 809 higher in the alcoholics group than in the nasopharyngitis
group (SMR, 1.9).

(ix) Hawaiian Japanese Study (Blackwelder et al., 1980; Pollack ef al., 1984)

A detailed interview questionnaire on diet, alcohol consumption, smoking history,
socioeconomic factors and demographic variables was given to a cohort of 8006 Japanese
men included in a study of cancer in Hawaiian J apanese during 1965-68. Because only about
2.5% of the subjects had moved from Oahu, Hawaii, after the initial examination, the
authors considered that the surveillance system had allowed identification of virtually all
newly diagnosed cancer cases in the cohort. Two kinds of information on alcohol
consumption were obtained at interview: usual monthly consumption of wine (including
Japanese saké and fortified wines), beer and spirits (including whisky, gin and brandy), and
actual intake of each during the 24-h period preceding the interview. Information on usual
consumption was converted into ounces of each type of beverage consumed per month and
total ounces of ethanol consumed per month. Subsequent cancers occurring up to
31 December 1980 (the average follow-up period was 14 years) were identified from many
sources, including the Hawaii Tumor Registry. The relation between alcohol consumption
and epithelial cancers of the stomach, colon, lung, rectum and prostate was analysed,
controlling for age and cigarette smoking.

(x) Kaiser-Permanente Study (Klatsky et al., 1981)

Between July 1964 and August 1968, 87 926 persons responded to a self-administered
questionnaire on alcohol intake as part of a multiphasic health examination in Oakland or



164 IARC MONOGRAPHS VOLUME 44

San Francisco, California, USA. This corresponded to 48% of the Kaiser Foundation
Health Plan members in 1968. Of these, 22.6% reported that they had not drunk alcohol
during the preceding year; 8% did not respond satisfactorily. Of 2084 persons who reported
taking six or more drinks per day, 2015 were matched to equal numbers of persons who
reported taking three to five drinks per day, two or fewer drinks per day, or total abstinence.
The overall mortality of persons taking six or more drinks a day was twice that of those
taking two or fewer drinks a day. Matching was for sex, race, presence or absence of current
cigarette smoking, examination date and age. Altogether, 745 deaths occurred during ten
years of follow-up among the 8060 persons in this study. Deaths were ascertained only from
the California death index, and it was estimated that 82-929;, of all deaths had been
identified.

(xi) Canadian Alcoholics Study (Schmidt & Popham, 1981)

The cohort consisted of 9889 men (79% middle-class; <1% nonwhite) who had been
admitted to the main clinical services for alcoholics in Ontario between 1951 and 1970. No
information on individual drinking or smoking habits was available, but investigations of
samples of the cohort indicated an average daily consumption of 254 ml [~ 200 g] ethanol
and that >929% were still drinking ten years after admission. A total of 949 of cohort
members were current smokers, who smoked an average of 28 cigarettes per day.
Altogether, 1823 deaths occurred before 1972; 960.9 were expected. Vital status could not be
determined for 3.5% of cohort members. Cause-specific mortality was compared with that
of the Ontario male population. A further comparison was made with US veterans who
smoked 21-39 cigarettes per day, in an indirect attempt to control for the effect of tobacco on
the risk of alcohol-related cancers. Results were also reported for 1119 women followed up
for 14 years, but only a few cancer deaths were observed (Schmidt & de Lint, 1972).

(xii) Japanese Doctors Study (Kono et al., 1983, 1985, 1986)

A survey of smoking and drinking habits was carried out in March and April 1965 on
6815 male physicians in western Japan by means of a self-administered questionnaire. Of
these, 5477 provided sufficient identifying information for prospective follow-up; 5135
provided sufficient information on drinking and smoking to classify them as nondrinkers
(21%), ex-drinkers (10%), occasional drinkers (319%) and drinkers by daily intake. Similarly,
quantitative information on cigarette smoking was available. Follow-up over 19 years
revealed 1283 deaths, and was estimated to be 94% complete.

(xiii)) Framingham Study (Gordon & Kannel, 1984)

Mortality from cancers of the lung, colon, stomach and breast in relation to alcohol
consumption was studied in a cohort of 5209 men and women in Framingham, MA, USA.
Alcohol consumption, recorded during 1950-54, was examined in relation to cancer
mortality over 22 years of follow-up and obtained from 2106 men and 2641 women. [The
Working Group noted that cancer is considered in only one table, analysed by a multivariate
technique, but the levels of alcohol consumption included in the analysis are not specified.]
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(b) Cancer of the oral cavity and pharynx

Since nasopharyngeal cancer is rare in most of the countries in which studies have been
carried out, it can be assumed that the pharyngeal cancers referred to are predominantly of
the oro- and hypopharynx. It is often difficult to determine whether cancers of the oral
cavity or pharynx arise in one or other adjacent part classified as different sites in the
International Classification of Diseases (ICD) since 1950. For this reason, and because the
incidence of tumours at these sites is relatively low, investigators have grouped tumours of
the oral cavity and pharynx together in different ways. This may affect the estimates of risk
since the strength of the association with alcohol drinking may vary for adjacent parts of the
buccal cavity and pharynx.

The risks for oral cavity and pharyngeal cancer in relation to alcohol consumption are
summarized in Tables 46-49; whenever the information has been available, the composition
of the tumour group has been given.

(1) Cohort studies (descriptions of studies of cancers at many sites are given on
pp. 158-164)

Increased mortality from cancer of the oral cavity and pharynx has been observed in
people with occupations involving high alcohol consumption (Young & Russell, 1926;
Registrar General, 1958; Logan, 1982).

The results of the few available cohort studies are summarized in Table 46. Increased
relative risks were found in all, notably in the studies of alcoholics carried out in Norway and
Finland (Sundby, 1967; Hakulinen er al., 1974), while the RR was only marginally increased
among Danish brewery workers (Jensen, 1980).

Alcoholics in Norway, the USA and Canada had RRs for oral cavity and pharyngeal
cancer that were two to five times higher than those of the general populations used for
comparison (Sundby, 1967; Monson & Lyon, 1975; Robinette e al., 1979; Schmidt &
Popham, 1981). No account could be taken of tobacco smoking, which is known to increase
the risk for oral cavity and pharyngeal cancer (IARC, 1986a); however, the RR was still
increased when mortality from oral cavity and pharyngeal cancer among Canadian
alcoholics was compared with that of US veterans who smoked similar numbers of
cigarettes per day (3.3-17.7 according to number of cigarettes smoked per day; Schmidt &
Popham, 1981). In the Kaiser-Permanente study (Klatsky ez al., 1981), the risk for cancer of
the oral cavity, pharynx and oesophagus combined was four times higher among consumers
. of six or more drinks per day than among nondrinkers roughly matched for smoking habits.
The RR was only slightly increased (1.4) among Danish brewery workers with an above-
average beer consumption (Jensen, 1980). In the Japanese Doctors study, Kono ez al. (1986)
found an increasing risk for cancer of the upper digestive and respiratory tracts with
increasing amount of alcohol taken per day, but the data are presented for all of the oral
cavity, pharynx, oesophagus and larynx combined. The association remained after
stratifying for tobacco consumption. |

(11) Prevalence study
Between March 1964 and September 1966, 346 cases (296 male, 47 female, three of
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Table 46. Relative risks for oral cavity and pharyngeal cancer in cohort studies

Study and reference Number of Relative 95% CI Comments
subjects risk
Oral cavity
Norwegian Alcoholics 13 deaths 5.0 [2.6-8.6] Comparison with
(Sundby, 1967) Oslo population
Danish Brewery Workers 18 cases 1.4 0.9-2.3
(Jensen, 1980)
Pharynx
Norwegian Alcoholics 9 deaths 4.4 [2.1-8.5] Comparison with
(Sundby, 1967) Oslo population
Finnish Alcoholics 3 cases 5.7 [1.2-16.5]
(Hakulinen et al., 1974) b
Danish Brewery Workers 12 cases 1.9 1.0-3.4
{Jensen, 1980)
Oral cavity and pharynxc
Norwegian Alcoholics 22 deaths 4.8 [3.0-7.2] Comparison with
(Ssundby, 1967) Oslo population
Massachusetts Alcoholics 13 deaths 3.3 [1.8-5.6]
(Monson & Lyon, 1975)
US Veterans Alcoholics 14 deaths 2.2 1.1-4.6 90% CI
(Robinette et al., 1979)
Danish Brewery Workers 46 cases 1.3 0.9-1.7 Includes lip
(Jensen, 1980) 11 deaths 0.8 0.4-1.5
Canadian Alccholics 24 deaths 4.2 [2.7-6.3} Comparison with
{Schmidt & Popham, 1981) Ontario population
7.2 [5.0-10.7) Comparison with
d US veterans
Kaiser—Permanente 15 deaths 4.0 1.7-7.9 Comparison of
(Klatsky et al., 1981) consumers of 6+
drinks/day versus
0 drinks/day,
adjusted for
tobacco use
Japanese Doctors Occasional 3 deathse 1.0} - Crude RR not
(Kono et al., 1986) drinkers changed by
<2 go~/day 3 deaths: [1.5] [0.8-2.4]) adjustment for
>2 gosday 12 deaths [8.6] [6.9-10.6] smoking

Excludes nasopharynx

Includes oesophagus
Includes oesophagus and larynx
go = 27 ml alcohol

Mmoo Q0o e

Includes different tumours, depending on study (see text)

Confidence interval; [ ] when calculated by the Working Group
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unknown sex) of oral and oropharyngeal cancer were diagnosed in Mainpuri District of
India (Wahi, 1968). In a study of the prevalence of this cancer in relation to various
population characteristics, information was elicited on chewing, smoking and drinking
habits and occupation among the oral cancer cases and for a 109 sample of the population.
Altogether, 34 997 persons aged 35 years and over were thus interviewed, and period
prevalence rates were calculated; those for regular drinkers and nondrinkers were 9.17 and
0.89 per 1000, respectively. The author noted that it was difficult to obtain reliable
information about drinking habits in India.

(1) Case-control studies
Cancer of the oral cavity: Data are summarized in Table 47.

In a study of 462 white men with histologically verified squamous-cell carcinoma of the
oral cavity and 81 with pharyngeal cancer, Wynder e? al. (1957a) compared smoking and
drinking habits, as well as a number of other risk factors, with those of 207 controls, who did
not differ from the cases with regard to age, religion, educational background or hospital
status. Information on exposures was obtained by personal interviews carried out in
hospitals. The RR increased with increasing number of units (drinks) per day, irrespective of
the type of alcoholic beverage. One unit was defined as 8 oz beer [about 9.5 g ethanol], 4 oz
wine [about 12 g] or 1 oz whisky [about 9.5 g]. Dose-response relationships remained for
both whisky and beer as the predominant drink after adjustment for tobacco smoking. A
particularly strong association with alcohol drinking was found for cancers of the floor of
the mouth and of the tongue.

In France, Schwartz et al. (1962) studied the smoking and drinking habits of 3937 male
patients with cancers at various sites and 1807 controls admitted to hospital for traffic and
work accidents in Paris and certain other French towns during 1954-58. Controls were
matched to patients by age, sex and interviewer. A personal interview elicited information
on tobacco smoking, consumption of alcoholic beverages, diet, socioeconomic factors and
hereditary factors. In addition, the interviewer sought objective signs of alcoholism.
Alcohol intake was measured as the average consumption over the ten years prior to
interview. Since patients admitted for accidents are likely to have a higher alcohol
consumption than the population giving rise to the cases, alcohol consumption was also
compared with that of a second control group consisting of 1196 men with cancers assumed
to be unrelated to use of alcohol or tobacco (cancers of the stomach, small intestine, colon,
rectum, other digestive system, skin, kidney, prostate, penis, nervous system, endocrine
system). No association with alcohol drinking was found for cancer of the lip (49 cases) or
for cancer at other sites in the oral cavity after adjustment for tobacco consumption, in
comparison with the accident controls. However, alcohol consumption was significantly
higher among cases of cancers of the tongue (164 cases; 153 ml [121 g] ethanol/day) and of
the oral cavity (144 cases; 138 m1[109 g] ethanol/day), when compared with cancer controls
(113 m1[89 g] ethanol/day). [The Working Group noted that RRs could not be calculated
from the data presented.]

Vincent and Marchetta (1963) investigated the alcohol and tobacco consumption of 33
men and nine women with cancer of the oral cavity and of 100 male and 50 female controls.



Table 47. Summary of results of case-control studies on oral cavity cancer and alcohol consumption

b

Place (reference) Subjects Alcohol Relative 95% CI Comments
Site (cases, controls) consumptiona risk (RR)
USA, New York (Wynder Men Never 1.0 - Crude RR calculated
et al., 1957a) (462, 207) <1 unit/day 1.2 0.6-2.8 by the Working Group;
Lip, floor of mouth, 1-2 units/day 1.4 0.6-3.1 incidence study
gum, buccal mucosa, 3-6 units/day 3.1 1.3-7.4
tongue, palate >6 units/day 5.2 2.2-12.
USA, Buffalo (Vincent & Men Nondrinkers 1.0 - Crude RR calculated
Marchettg, 1963) (33, 100) <2 oz [47 gl/day 1.7 0.5-5.9 by the Working
Tongue , floor of mouth, >2 oz [47 gl/day 9.7 3.0-31. Group
palate, gingiva,
buccal mucosa Women Nondrinkers 1.0 -
(9, 50) <2 oz [47 gl/day 5.1 0.9-28.9
>2 oz [47 gl/day 41.0 3.4-495.3
Sri Lanka (Hirayama, 1966) Men and women Nondrinkers 1.0 - RR adjusted for
Lip, féoor of mouth, (76, 228) Drinkers 1.5 0.9-2.8 chewing, calculated
tongue , buccal mucosa by the Working Group
Puerto Rico {Martinez, Men None 1.0 - Crude RR calculated
1969) (108, 108) <1 unit/day 0.5 0.2-1.5 by the Working Group
Lip, floor of mouth, 2-4 units/day 1.7 0.7-3.9 based on pairs matched
tongue, other mouth >5 units/day 2.8 1.1-7.0 for age and smoking
Women None 1.0 -
(30, 30) > 1 unit/day 0.8 0.2-3.6
USA, Buffalo (Bross & Women Nondrinkers 1.0 - RR adjusted for
Coombs, 1976) (145, 1973) <30 drinks/month 1.3 0.8-2.2 age and smoking,
Mouth, tongue »30 drinks/month 3.4 1.7-6.6 calculated by the
- Working Group
Usa, Buffalo (Graham et Men <1 drink/week 1.0 - Crude RR
El;' 1977) - (584, 1222) 1-6 drinks/week 1.1 0.8-1.5
Lip, tongue, floor of 7-13 drinks/week 2.0 1.3-3.0
>14 drinks/week 2.7 1.9-3.7

mouth, gum, other mouth

891
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Table 47 (contd)

Place (reference) Subjects Alcohol Relative  95% CIb Comments
Site (cases, controls) consumptiona risk (RR)
USA, Multicenter (Williams Men Nondrinkers 1.0 RR adjusted for age,
& Horm, 1977) (74, 1788) <50 oz-year 1.0 race and smoking;
Lip, tongue 251 oz~-year 1.4 NS 95% CI could not be
calculated
Women Nondrinkers 1.0
(20, 3188) <50 oz-year 0.7
251 ozZ~year 9.7 p < 0.01
Gum, mouth Men Nondrinkers 1.0 RR adjusted for age,
(53, 1788) <50 oz-year 2.0 NS race and smoking;
51 oz-year 3.7 p < 0.01 95% CI could not be
- N calculated
Women Nondrinkers 1.0
(25, 3188) <50 oz~year 1.2 NS
251 oz~-year 1.5 NS
Canada, British Columbia Men and women <1 oz [24 g]/week 1.0 RR adjusted for
(Elwood et al., 1984) (133, 133) 1-4 oz [24-96 g]/week 1.1 smoking and other
Tongue, gum, floor of 5-9 oz [120-216 g}/ /week 1.4 risk factors; 95%
mouth, other 10-20 oz [240-480 g]/week 1.8 CI could not be
>20 oz >480 g]/day 4.5 calculated
France, Paris (Brugére et Men 0-39 g/day 1.0 - RR adjusted for
al., 1986) — (97, unk.) 40-99 g/day 1.8 0.8~3.9 smoking; control
Lip 100-159 g/day 4.9 2.1-11.4 group from
160+ g/day 10.5 4-27.7 national survey;
95% CI from paper
Tongue, gum, floor of Men 0-39 g/day 1.0 - RR adjusted for
mouth, buccal mucosa (759, unk.) 40-99 g/day 2.7 1.8-4.1 smoking; control
100-159 g/day 13.1 8.2-20.8 group from
160+ g/day 70.3 42.8-115.4 national survey;

95% CI from paper

ag = pure ethanol

Confidence intervals, calculated by the Working Group,

anterior two-thirds of the tongue

when possible, unless otherwise specified; NS, not significant
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Controls were selected from the gastrointestinal clinic of the same hospital that gave rise to
the cases and were in the same age groups. Crude RRs of 9.7 and 41 (based on three cases,
calculated by the Working Group) were seen for men and women who consumed =2 oz
[47 g] ethanol per day when compared with nondrinkers.

As part of a study of risk factors for oral cancer in Southeast Asia, Hirayama (1966)
inquired about drinking, chewing and smoking habits in Sri Lanka. Seventy-six patients
with histologically verified oral cavity cancer (54 men, 22 women) and 228 age- and
sex-matched controls were interviewed personally about their exposures. There was an
association between alcohol drinking and cancer in the whole group (RR, [3.4]; p < 0.01)
and among nonchewers (RR, [6.2]; p < 0.05). [When adjustment was made for tobacco
chewing, a RR of 1.5 (95% confidence interval [CI], 0.9-2.8) was found for alcohol drinkers
compared with nondrinkers.]

In Puerto Rico, Martinez (1969) studied 153 cases (115 male, 38 female) of squamous-
cell carcinoma of the oral cavity and 488 controls (345 male, 144 female) matched for age
and sex, as part of a larger investigation including cancers of the oesophagus and pharynx.
The study included all cases diagnosed in hospitals and clinics in Puerto Rico during 1966,
and three controls for each case, consisting of one patient from the same hospital or clinic at
which the case was diagnosed and two neighbourhood controls; the hospital and
neighborhood controls were homogeneous for most variables. Information on drinking,
smoking and dietary habits was obtained by personal interview. Possible confounding by
tobacco use was eliminated by studying a subset of cases and controls also matched on
tobacco consumption. The risk for cancer of the oral cavity in men increased with increasing
units of alcohol (18 oz beer [~ 21 g ethanol], 8 oz wine [24 g ethanol], 2 oz spirits [19 g
ethanol]) taken per day, after taking account of smoking: 0.5 for <I unit/day; 1.7 for 2.4
units per day; and 2.8 for =5 units per day. No association was seen for the small group of
women.

Two studies were based on interviews of patients admitted to the Roswell Park
Memorial Institute in Buffalo, NY, USA. Bross and Coombs (1976) compared the drinking
habits of 145 white women with cancer of the mouth and tongue with those of 1973 controls
with non-neoplastic diseases. All information was elicited by personal interview prior to the
final diagnosis used for determining the case-control status of the persons. [After
adjustment for age and smoking, persons who consumed 30 or more drinks of spirits, bottles
of beer or glasses of wine per month had a RR for oral cavity and tongue cancer of 3.4 (95%
ClI, 1.7-6.6) compared with nondrinkers.] The influence of alcohol was seen in particular
among women age 40-64 years at diagnosis. Similar RRs were seen for oral cavity and for
tongue cancer separately. Graham er al. (1977) compared drinking, smoking and dietary
habits and dentition status for 584 white men with histologically confirmed cancer of the
oral cavity and 1222 white male controls diagnosed at the same hospital between 1958-65.
The crude RR increased with increasing number of drinks taken per week to 2.7 (p < 0.0001)
in those drinking =14 drinks per week. This increase in risk persisted after adjustment for
smoking and poor dentition, also identified as risk factors in this study.

The Third National Cancer Survey conducted in the USA in 1967-71 (Cutler et al., 1974)
included a patient interview study (Williams & Horm, 1977). A total of 7518 cancer patients
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were interviewed (57% of those randomly selected for an interview), and the questions
included amount and duration of alcohol and tobacco consumption. Quantitative lifetime
drinking histories were obtained only for persons who had consumed at least one form of
alcohol at least once weekly for at least one year; persons who had never drunk this often
were counted as nondrinkers. Drinking and smoking habits of persons with cancers at
individual sites known from other studies to be strongly associated with tobacco and alcohol
were compared with the habits of persons with cancers at all remaining ‘unrelated’ sites.
These controls consisted of 2102 men and 3464 women. RRs for consumption of wine, beer,
spirits and total ethanol were calculated for each related site, adjusted for sex, age and
smoking, as compared to other unrelated sites combined. The cut-off point between the two
levels of consumption was 51 oz-years, calculated from units/ week X number of years of
consumption, the unit being glass, can and jigger for the three forms of alcohol used, which
were converted to ounces of total ethanol using a standard conversion formula. Lifetime
alcohol consumption of 74 men with cancers of the lip and tongue was compared with that
of 1788 men with cancers not known to be related to either smoking or drinking. A
nonsignificant RR of 1.4 emerged for men witha consumption of =51 oz-years ethanol after
adjustment for age, race and smoking. Among the 20 women with these cancers, a
significantly increased RR of 9.7 was seen for heavy drinkers in comparison with
nondrinkers; no elevated risk (RR, 0.7) was seen in those drinking <51 oz-years. Among 53
men with cancer of the gum and mouth, consumers of =51 oz-years ethanol had an
increased risk (3.7; p < 0.01), and the RR increased with increasing lifetime consumption.
For 25 women, the RR was not significantly increased (1.2 and 1.5 in those with <51 and
with =51 oz-years, respectively).

A study of oral cavity, pharyngeal and laryngeal cancers in British Columbia, Canada
(Elwood et al., 1984), included 133 cases (83 male, 50 female) of cancer of the oral cavity
diagnosed between 1977 and 1980; 133 hospital controls with other cancers were
individually matched for age, sex, clinic and time of diagnosis. Patients with diseases
presumed by the authors to be unrelated to smoking and alcohol use were included in the
control group, which comprised patients with stomach, colorectal and breast cancer.
Information on drinking and smoking habits, together with information on social and
occupational factors, was obtained by personal interviews. After adjustment for smoking,
socioeconomic group, marital status, history of tuberculosis and dental care, a significant
increase in trend and risk was observed with increasing amount of alcohol consumed per
week. The association with alcohol drinking was stronger than that for smoking.

In France, Brugére et al. (1986) reported on systematically recorded information on
tobacco use and alcohol consumption for 2540 male cancer patients treated at the Head and
Neck Department of the Curie Institute in Paris between 1975 and 1982. Since no control
group was available, they compared the alcohol and tobacco consumption of the patients, as
recorded on hospital charts, with the consumption of the general population elicited as part
of a national survey on health and medical care; for persons in the national survey, the
figures were converted to intake in grams of ethanol per day by means of standard measures.
A sample of the persons enrolled in the national survey, stratified by age, was used as
controls. After adjustment for smoking, the RR for lip cancer among 97 men increased with
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increasing daily consumption of ethanol, and increasing RRs were also seen among 759 men
with cancers of the tongue, gum, floor of mouth and buccal mucosa. [The Working Group
noted that information on tobacco and alcohol use was obtained by means of different
methods and in different interview situations for cases and controls; the size of the control
group is not given.]

Cancer of the pharynx: Six of the studies reviewed above also examined the RR for
cancer of the pharynx or epilarynx, when specified, in relation to alcohol intake (Wynder
etal., 1957a; Vincent & Marchetta, 1963; Martinez, 1969; Williams & Horm, 1977; Elwood
etal., 1984; Brugére et al., 1986). The results of these studies are summarized in Table 48. In
all of these investigations, the RR for pharyngeal cancer increased with increasing
consumption of alcohol. This increase in risk was also noted in the studies in which the effect
of smoking (Martinez, 1969; Williams & Horm, 1977; Brugeére et al., 1986), socioeconomic
group, marital status, dental care and history of tuberculosis (Elwood et al., 1984) could be
taken into account.

A study in Sweden showed that male cases of cancer of the upper hypopharynx
(32 patients) and possibly those with cancer of the lower hypopharynx (nine patients) had a
higher alcohol intake than 115 controls. No difference was seen for women with regard to
cancer of the hypopharynx or cancer of the oral cavity (Wynder et al., 1957b).

Schwartz et al. (1962; see description, p. 167) found a higher daily alcohol consumption
among 206 cases of hypopharyngeal cancer in France (157 ml/day [~ 124 g ethanol/day])
than among accident controls (126 ml/day [~ 100 g/day]), which was significant after
adjustment for tobacco use and after comparison with cancer controls (113 ml/day [~ 89
g/day]). The alcohol consumption of 141 cases of oropharyngeal cancer was significantly
higher (144 ml/day [~ 114 g/day]) than that of the cancer controls.

Olsen et al. (1985a) studied 32 cases of hypopharyngeal cancer in Denmark (26 male, six
female) below the age of 75 years, diagnosed in five treatment centres of the country during
the period 1980-82. Controls (1141) were selected at random from the population register
and stratified for age, sex and place of residence. Smoking and drinking habits were elicited
by self-administered questionnaire. [A nonsignificant RR of 1.8 (95% CI, 0.7-3.3) was
calculated for persons who consumed =150 g ethanol per week when compared with
persons who consumed less, after adjustment for age, sex and tobacco use.]

Tuyns et al. (1988) studied 1147 male cases of hypopharyngeal and laryngeal cancer
together with 3057 male population controls in France, Italy, Spain and Switzerland.
Detailed information on drinking, smoking and dietary habits was obtained by personal
interview. After meticulous reclassification of the site of origin of the cancer, there were 281
cases of hypopharyngeal cancer (piriform sinus, postcricoid area, posterior wall, and
hypopharynx unspecified) and 118 cases of epilaryngeal cancer at the junction between the
pharynx and larynx (epiglottis, aryepiglottic fold, arytenoid and epilarynx unspecified).
The RR increased steeply with daily alcohol consumption, taking account of smoking, age
and place of residence.

Cancer of the oral cavity and pharynx combined: In two studies, the risk associated with
alcohol drinking has been investigated for cancer of the oral cavity and pharynx together.
The results of these studies are summarized in Table 49.



Table 48. Summary of results of case—control studies on pharyngeal cancer and alcohol consumption

Place (reference) Subjects Total alcohol Relative  95% CIb Comments
Site (cases, controls) consumption risk (RR)

USA, New York (Wynder & Men Never 1.0 - Crude RR calculated

Bross, 1957; Wynder et (81, 207) <1 unit/day 0.7 0.2-3.6 by the Working Group

al., 1957a) 1-2 units/day 1.1 0.2-5.3
Tonsils, pharynx 3—-6 units/day 4.4 0.9-21.1

>6 units/day 7.7 1.9-31.2

USA, Buffalo (Vincent & Men Nondrinkers 1.0 - Crude RR calculated

Marchetta, 1963) (33, 100) <47 g/day 3.8 0.5-28.7 by the Working Group
Piriform sinus, tonsillar >47 g/day 52.5 12.7-217.
fossa and pillar,
hypopharynx, posterior Women Nondrinkers 1.0 -
third of tongue (7, 50) <47 g/day 2.6 0.2-28.5

»47 g/day 82.0 14.0-481.

Puerto Rico (Martinez, 1969) Men None 1.0 - RR based on pairs
Naso—~, meso— and hypo- (39, 39) <1 unit/day 4.1 0.6-26.2 matched for age
pharynx, pharynx, 2~4 units/day 1.4 0.2-9.8 and tobacco use
unspecified >5 units/day 14.7 2.4-89.7

USA Multicenter (Williams Men Nondrinkers 1.0 RR adjusted for

& Horm, 1977) (47, 1788) <50 oz-year 1.9 smoking, age and
Pharynx >51 oz—year 6.2 p < 0.01 race; 95% CI could not

be calculated
Women Nondrinkers 1.0
(18, 3188) <50 oz-year 1.7
251 oz-year 17 p < 0.01

Denmark (Olsen et al., Men and women <150 g/week 1.0 - RR adjusted for age,

1985a) (32, 1141) 2150 g/week 1.8 0.7-3.3 sex and smoking by
Hypopharynx the Working Group

France, Paris (Brugére et Men 0-39 g/day 1.0 - RR adjusted for

al., 1986) (634, unk.) 40-99 g/day 2.6 1.6~4.2 smoking; control group
Oropharynx 100-159 g/day 15.2 9.2-25.1 from national survey;

160+ g/day 70.3 41.2-120 95% CI from paper
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Table 48 (contd)

b

- Place (reference) Subjects Total alcohol Relative 85% CI Comments
Site {cases, controls) consumption risk
Hypopharynx Men 0-39 g/day 1.0 - RR adjusted for
(366, unk.) 40-99 g/day 3.3 1.4-7.9 smoking; control group
100~-159 g/day 28.6 12.5-65.1 from national survey;
160+ g/day 143.1 61.9-330.5 95% CI from paper
Epilarynx Men 0-39 g/day 1.0 - RR adijusted for
(217, unk.) 40-99 g/day 1.9 0.9-4.8 smoking; control group
100-159 g/day 18.7 8.1-42. from national survey;
2160 g/day 101.4 44-233. 95% CI from paper
Canada, British Columbia Men and women <24 g/week 1.0 RR adjusted for
(Elwood et al., 1984) (87, 87) 24-120 g/week 3.7 smoking and other
Oropharynx and 120-210 g/week 6.8 risk factors; 95% CI
hypopharynx, other 210-450 g/week 12.2 could not be calculated
>450 g/week 12.1
France, Italy, Spain,
Switzerland (Tuyns et al.,
1988)
Hypopharynx Men 0-20 g/day 1.0 - RR adjusted for
(281, 3057) 21-40 g/day 1.6 0.7-3.4 smoking, age and
41-80 g/day 3.2 1.6-6.2 area of residence;
81-120 g/day 5.6 2.8-11. 95% CI from paper
>121+ g/day 12.5 6.3-25.
Epilarynx Men 0-20 g/day 1.0 - RR adjusted for
(118, 3057) 21-40 g/day 0.9 0.3-2.7 smoking, age and
41-80 g/day 1.5 0.6-3.9 area of residence;
81-120 g/day 5.1 2.1-12 95% CI from paper
>121 g/day 10.6 4.4-25.

ag = pure ethanol.

Confidence intervals, calculated by the Working Group, when possible,

unless otherwise specified
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Table 49. Summary of results of case-—control studies on oral cavity and pharyngeal cancer combined

Place (reference)
Site

Subjects
(cases, controls)

Total alcohol

consumption

95% CIb

Comments

USA, New York (Keller &
Terris, 1965)
Tongue, floor of mouth,
palate, mesopharynx,
hypopharynx, other parts
of mouth, multiple sites

USA, New York (Feldman
et al., 1975; Feldman &
Boxer, 1979)

Oral cavity, pharynx

Men
{134, 134)
Men
(96, 182)

Never

<9.5 g/day
9.5-35 g/day
>38g/day

None

<70 gsday
71-138 g/day
>140 g/day

W N e
. . e
~NRE s O

=N O
SN
U= oy O

~= O o |
MRV
Lid
0 o O

RR calculated by
Working Group on
the basis of pairs
matched for smoking

RR adjusted for age

and tobacco; 95% CI
could not be calculated;
test for trend
significant at

a = 0.005 level

ag = pure ethanol

Confidence intervals, calculated by the Working Group
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In the USA, Keller and Terris (1965) investigated the smoking and drinking histories of
598 male cases of histologically confirmed squamous-cell carcinoma of the oral cavity and
pharynx admitted to three Veterans Administration hospitals in New York during the
period 1953-63. A similar number of male controls was selected individually as the next
admission to the same hospital from persons in the same five-year age group. Information
on alcohol and tobacco consumption was abstracted from clinical records based on data
that had been elicited routinely by the admitting physicians. The contributions from
different alcoholic beverages were summarized as daily intake of ounces of ethanol. After
matching for smoking, the RR increased with increasing ethanol consumption in 134
case-control pairs. Rothman (1978) reported that the RR was higher for cancers at various
sites in the mouth and mesopharynx than for cancer of the hypopharynx in heavy drinkers
(>1.6 0z [>38 g] ethanol/day).

Feldman et al. (1975) and Feldman and Boxer (1979) compared the characteristics of a
group of 185 male patients with cancers of the head and neck and a control group of 319
patients with other types of cancer admitted to five hospitals in New York City from 1971 to
1973. Only 182 male patients with cancers unrelated to tobacco and alcohol were eventually
included in the control group. Information on dietary, smoking and drinking habits during
the period five years before diagnosis was obtained by personal interview. The RRs for head
and neck cancer were significantly related to alcohol consumption; when the comparison
was restricted to the 96 males with cancer of the oral cavity, mesopharynx and
hypopharynx, the increasing RR with increasing amount of daily alcohol drinking after
adjustment for age and tobacco use became even more pronounced.

(iv) Risk associated with type of alcoholic beverage

In retrospective cohort studies of alcoholics, it has generally not been possible to
distinguish the effects of different types of beverages. There was, however, a significantly
increased risk for cancer of the pharynx (RR, 2.1;95% CI, 1.0-3.7), but not for cancer of the
oral cavity (RR, 1.4; 95% CI, 0.8-2.4), among beer-drinking Danish brewery workers
(Jensen, 1979, 1980).

Wynder et al. (1957a) examined the dose-response relationships for whisky and beer
drinking separately in male cases of oral cavity and pharyngeal cancer. For each type of
beverage, an increasing trend was seen with increasing daily alcohol consumption after
adjustment for smoking. The RR was highest among whisky drinkers of seven units[~ 65 g
ethanol] or more per day, but the RRs for consumers of beer, wine and whisky were not
substantially different for 1-6 units of ethanol intake. [The Working Group noted that no
adjustment was made for consumption of other beverages.}]

Increased RRs, unadjusted for smoking, were also observed by Keller and Terris (1965)
for consumers of different types of alcoholic beverages compared with nondrinkers [wine
only: RR, 2.5, 95% CI, 1.3-5.1; beer only: 2.6, 1.7-4.0; whisky only: 3.3, 2.1-5.1; mixed
drinking: 2.7, 1.9-3.9]. Williams and Horm (1977) found similar patterns of RR controlled
for smoking for equivalent lifetime consumption of beer and spirits among male cases of
cancers of the lip and tongue, gum and mouth. The RRs for pharyngeal cancer were higher
for those who drank wine and beer. The pattern among women was more uneven, possibly
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due to smaller numbers. [The Working Group noted that no adjustment was made for use of
other alcoholic beverages in these two studies.]

(v) Studies of joint exposure

Tobacco smoking is causally related to cancer of the oral cavity and pharynx (IARC,
1986a), and alcohol and tobacco consumption are often correlated.

Rothman and Keller (1972) and Rothman (1976) reanalysed the information on con-
sumption of alcohol and tobacco obtained by Keller and Terris (1965) in their study of US
veterans. Altogether, 483 cases and 447 controls remained after exclusion of persons for
whom there was inadequate information on either smoking or alcohol consumption. When
stratifying for smoking, the RR for oral and pharyngeal cancer increased with increasing
alcohol consumption at every level of smoking (Table 50). Persons with a daily consumption
of 1.6 0z [36 g] ethanol had a two- to six-fold increased risk compared with nondrinkers.

Table 50. Relative risks® for oral cavity and pharyngeal cancer
according to level of exposure to smoking and alcohol

Ethanol/day (g) Smoking (cigarette equivalents/day)
0 <20 20-39 40+
0 1.0 1.6 1.6 3.4
<9.5 1.7 1.9 3.3 3.4
9.5-35 1.9 4.9 4.8 8.2
>37 2.3 4.8 10.0 15.6
Cases/controls 26/85 66,97 248,/197 143/68

®Risks are expressed relative to a risk of 1.0 for persons who
either smoked nor drank.
From Rothman (1976)

The analysis showed a greater than multiplicative effect between alcoholand tobacco in the
development of oral cavity and pharyngeal cancer, and heavy drinkers who were also heavy
smokers had a RR of 15.6 when compared with persons who neither smoked nor drank.
These results are in agreement with the findings of Wynder ez al. (1957a), while Graham
etal. (1977) found an additive effect of smoking and drinking. Elwood ez al. (1984) could not
distinguish statistically between an additive and a multiplicative effect. In the small Danish
study of hypopharyngeal cancer (Olsen et al., 1985a), a multiplicative effect was indicated.
In the study of Tuyns et al. (1988), there was a multiplicative effect of alcohol and tobacco
use on the risk of hypopharyngeal/epilaryngeal cancer (Table 51).

(iv) Effect of alcohol in nonsmokers

Some investigators have been able to evaluate the risk of oral cavity and pharyngeal
cancer associated with alcohol drinking in nonsmokers. Wynder et al. (1957a) found no
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Table 51. Relative risk for cancer of the hypopharynx/epilarynx
according to level of exposure to smoking and alcohol?

Ethanol /day No. of cigarettes/day
{g)

0-7 8-15 16-25 26+
0-40 1.0 4.7 13.9 4.9
41-80 3.0 14.6 19.5 18.4
81-120 5.5 27.5 48.3 37.6°
121 14.7 71.6 67.8 135.5
Total no. of cases 32 108 177 92

aFrom Tuyns et al. (1988)

difference in drinking habits among 16 cases of oral cavity and pharyngeal cancer and nine
controls who did not smoke. By contrast, a doubling of the RR was seen among nonsmokers
(26 cases, 85 controls) who consumed 1.6 oz or more [>>37 g ethanol] alcohol per day
compared to nondrinkers (Rothman & Keller, 1972; Rothman, 1976). Elwood et al. (1984)
found a significant positive trend with alcohol intake in nonsmokers when the risk was
examined for cancers of the oral cavity, pharynx and extrinsic larynx combined. In the
study of Tuyns et al. (1988), there were more consumers of 80 g or more of ethanol per day
among lifelong nonsmoking cases than among nonsmoking controls. [The Working Group
noted that, in these studies, it is usually not possible to distinguish between current
nonsmokers and lifelong nonsmokers.]

(¢) Cancer of the larynx

The various subsites of the larynx must be distinguished from the point of view of degree
of potential exposure: the endolarynx is exposed to inhaled agents, while the junctional area
between the larynx and the pharynx is exposed to both inhaled and ingested agents.
According to the ICD, these borderline areas (i.e., epiglottis free border, posterior surface of
suprahyoid portion, junctional region of the three folds, aryepiglottic fold, arytenoid)
should be classified partly under 161 (larynx) and partly under 146 and 148 (pharynx). In
few studies is it stated whether these anatomical sites are included within the larynx. Insome
studies, the term ‘extrinsic’ and ‘intrinsic’ larynx are used, without specifying the subunits
included.

(1) Cohort studies (descriptions of studies of cancers at many sites are given on

pp. 158-164)
Studies of alcoholics have invariably shown increased risks for laryngeal cancer in
comparison with the general population. The results of these studies are summarized in.
Table 52. It has not been possible to take into account the possible influences of differences
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Table 52. Relative risks for laryngeal cancer in cohort studies

Study and reference Number of Relative 95% c1® Comments
subjects risk

Norwegian Alcoholics 5 deaths 3.1 [1.0-7.3] Compared with Oslo
(Sundby, 1967) inhabitants

Finnish Alcoholics 3 cases - 1.4 [0.3-4.1]})

(Hakulinen et al., 1974)

Massachusetts Alcoholics 6 deaths 3.8 f1.4-8.2}

(Monson & Lyon, 1975)

US Veterans Alcoholics 11 deaths 1.7 0.7-4.4 90% CI

{Robinette et al., 1979)

Danish Brewery Workers 45 casesb 2.0 1.4-2.7 Cohort members drank
(Jensen, 1980) on average four times

more beer than
reference population

Canadian Alcoholics 12 deaths 4.3 [1.4-4.9] Compared with Ontario
(Schmidt & Popham, 1981) population
4.5 [2.3-7.8] Compared with US
veterans
aConfidence interval; [ ] when calculated by the Working Group

Includes one case of cancer of the trachea

in smoking habits, which would have been desirable since tobacco smoke causes laryngeal
cancer (IARC, 1986a). However, Schmidt and Popham (1981) found a SMR of 4.5 when
they compared the number of laryngeal cancer deaths among Canadian alcoholics, who
smoked on average 28 cigarettes per day, with that among of US veterans who smoked
similar numbers of cigarettes per day. [The Working Group noted that other factors may
vary between the two cohorts.] In Danish brewery workers (Jensen, 1980), the SIR for
laryngeal (and tracheal) cancer was 3.7[95% CI, 2.4-5.6] in persons with at least 30 years of
employment in beer production, while it was 0.7 [0.04-8.7] in the small group of workers
employed in mineral-water production.

These studies corroborate observations from occupational statistics (Young & Russell,
1926; Kennaway & Kennaway, 1947; Versluys, 1949) and clinical studies (Ahlbom, 1937;
Jackson & Jackson, 1941; Kirchner & Malkin, 1953) of an association between laryngeal

cancer and occupations with easy access to alcoholic beverages and with heavy alcohol
drinking, '

(ii) Case-control studies

The results of case-control studies on laryngeal cancer are summarized in Table 53. As
part of a study of patients with cancers of the upper digestive tract and respiratory tract, Wynder
et al. (1956) compared the smoking and drinking habits of 209 white male laryngeal cancer



Table 53. summary of results of case-control studies on laryngeal cancer and alcohol consumption

Place (reference) Subjects Alcohol Relative  95% CIb Comments
(cases, controls) consumptiona risk
USA, New York Men Never or <1 unitc/day of
(Wynder et al., 1956) {209, 209) mainly straight whisky 1.0 - RR adjusted for
1-6 units/day 1.8 0.9-3.2 smoking, calculated
7+ units/day 5.3 2.5-11.2 by the Working
Beer or wine, irrespective 1.8 1.0-2.9 Group
of amount consumed
USA, Buffalo Men <47 g/day 1.0 - Crude RR calculated
{Vincent & Marchetta, 1963) (23, 100) 247 g/day 5.9 2.4-14.3 by the Working Group
USA, Multicenter Men <1 unit/day [~10 g] 1.0 - RR adjusted for
(Wwnder et al., 1976) (224, 414) 1-6 units/day [~10-60 g] 1.2 0.8~1.9 smoking, calculated
7+ units/day [>60 gl 2.3 1.5-3.4 by the Working Group
France Menb Nondrinkers 1.0 - Crude RR calculated
(Spalajkovic, 1976) (200, 200) Drinkers 11.2 6.9-18.2 by the Working Group
USA, Multicenter Men Nondrinkers 1.0 - RR adjusted for
{Wwilliams & Horm, 1977) (99, 1788) <50 oz~year 2.2 p < 0.05 smoking, age and
>51 oz-year 2.3 p < 0.05 race; 95% CI could not
be calculated
Women Nondrinkers 1.0 - 95% CI could not be
(11, 3188) <50 oz~year 0.3 NS be calculated
>51 oz-year 0.8 NS
USA, Washington State Men <1 unitd/day 1.0 - Crude RR
(Hinds et al., 1979) (47, 47) 1-2 units/day 2.1 0.7-6.3
. 3~6 units/day 3.8 1.3-10.9
>6 units/day 9.0 2.4-34.1
Canada, Ontario Men <1.04 oz [24 g]/day 4.4 2.2-8.5 RR adjusted for
(Burch et al., 1981) (184, 184) 1.04-2.5 oz [24-58 g]l/day 3.9 2.1-7.3 smoking; 90% CI
>2.6 oz [>60 g]/day 4.8 2.3-9.9
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Table 53 (contd)

Place (reference) Subjects Alcohol Relative 95% CIb Comments
{(cases, controls) consumption risk (RR)
Ireland, Dublin Men Nondrinkers 1.0 Crude RR; 95% CI could
(Herity et al., 1981) {59, 200) Light drinkers 0.6 not be calculated
Heavy drinkers 3.2
Canada, British Columbia Men and women Extrinsic larynx RR adjusted for
{Elwood et al., 1984) (154, 154) <1 oz [24 g]/week 1.0 smoking, socio-
1-4 oz [24-96 g]/week 1.7 econcmic group,
5-9 oz [120-216 g}/week 2.6 marital status,
10-20 oz [240-480 g]/week 5.1 dental care and
>20 oz [>480 g]/week 6.4 history of tuberculosis;
95% CI could not be
Intrinsic larynx calculated
<1 oz [24 g]/week 1.0
1-4 oz [24-96 g]/week 1.1
5-9 oz [120-216 g]/week 0.7
10-19 oz [240-480 g]/week 2.0
220 oz [>480 g]/week 2.2
Denmark Men and women 0-100 g/week 1.0 RR adjusted for
(Olsen et al., 1985b)e (326, 1134) 101-200 g/week 1.5 age and tobacco; 95% CI
201-300 g/week 3.2 could not be calculated
2301 g/week 4.1
USA, New Haven, CT Men Never 1.0 - RR adjusted for
(Zagraniski et al., 1986) (87, 153) Ever 4.2 1.4-12.4 smoking
France, Paris Men Supraglottis RR adjusted for
(Brugére et al., 1986) (224, unk.) 0-39 g/day 1.0 - smoking; control
40-99 g/day 2.6 1.3-5.1 group selected
100-159 gyday 11.0 5.5-21.7 from national
2160 g/day 42.1 20.5-86.4 survey
(242, unk.) Glottis + subglottis
0-39 g/day 1.0 -
40-99 g/day 0.8 0.5-1.2
100-159 g/day 1.5 0.9-2.6
2160 g/day 6.1 3.4-10.9
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Table 53 (contd)

Place (reference) Subjects Alcohol Relative 95% CI Comments
(cases, controls) consumption risk (RR)
France, Italy, Spain, (727, 3057) Endolarynx
Switzerland 0-20 g/day 1.0 - RR adjusted for
(Tuyns et al., 1988) 21-40 g/day 0.9 0.7-1.3 smoking, age, area
41-80 g/day 1.1 0.8-1.5 of residence
81-120 g/day 1.7 1.2-2.4
>121 g/day 2.6 1.8-3.6

ag = pure ethanol

cConfidence intervals, calculated by the Working Group, when possible

d1 unit = 8 oz beer [9.5 g pure ethanol], 4 oz wine {12 g] or 1 oz whisky [9.5 g]

e1 unit = 12 oz beer [14.3 g pure ethanol], 4 oz wine [12 gl or 1 oz spirits [9.5 g]
Includes hypopharynx
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patients with those of 209 hospital controls matched for age, sex, hospital status and
educational and/or religious status. Information was obtained by personal interview
without knowledge of the patient’s case-control status. The laryngeal cancer patients had a
significantly higher alcohol consumption than the control patients. When the comparisons
were restricted to the group of patients who smoked 16-34 cigarettes per day, whisky
drinkers consuming seven or more units per day had a 9.7-fold increase in risk compared
with nondrinkers. After adjustment for smoking, the RR increased with increasingamount
of whisky. There was no significant difference in the amounts of alcohol consumed by
patients with intrinsic and extrinsic laryngeal cancer. Among 14 female laryngeal cancer
cases, alcohol consumption was reported to be similar to that of controls. [The Working
Group noted that some of the tumours classified as of the extrinsic larynx might have been
of the hypopharynx.]

Schwartz et al. (1962; see description, p. 167) found a significantly higher average total
ethanol consumption among 249 male laryngeal cancer cases (146 mg/day[115 g/ day]) than
among 249 accident controls (132 ml/day [104 g/day]); control patients with cancers
unrelated to alcohol or tobacco use had an average daily consumption of 113 ml [89 g].
When the comparison was restricted to workers living in the département of Seine, the 63
laryngeal cancer patients had a significantly higher consumption (160 ml [126 g]/day) than
the cancer controls (119 m1[94 g]/day) after accounting for differences in age and tobacco
consumption.

In a study of patients with cancer of the oral cavity, pharynx or larynx, Vincent and
Marchetta (1963) found increased consumption of both alcohol and tobacco among 23 male
laryngeal cancer patients as compared with 100 controls selected from the gastrointestinal
clinic of the same hospital that gave rise to the cases and in the same age groups. [The
Working Group calculated a significant crude RR of 5.9 for consumers of 2 0z[47 g] or more
ethanol per day compared with those taking less than 2 oz ethanol per day.]

Wynder et al. (1976) also reported RRs for smoking and drinking habits among 224
laryngeal cancer patients from different US hospitals and among 414 controls. Controls
were matched to cases by year of interview, hospital status and age at diagnosis. Information
on drinking and smoking was obtained by personal interview. There was a significant
dose-response relationship for the amount taken per day after adjustment for smoking.

In France, Spalajkovic (1976) compared the alcohol consumption of 200 patients with
cancer of the larynx or hypopharynx with that of 200 patients with nonmalignant ear, nose
and throat disease. A significant increase in risk was noted for drinkers compared with
nondrinkers.

In a study based on the Third National Cancer Survey in the USA (see description, pp.
170-171), significantly increased RRs were noted for alcohol drinking among 99 male
laryngeal cancer patients after adjustment for smoking, age and race. No such increase was
noted in women (11 cases; Williams & Horm, 1977).

Hinds et al. (1979) studied 47 laryngeal cancer cases in Washington State, USA, and
47 neighbourhood controls matched for sex, race and ten-year age group. Exposure
information was obtained by interview. The RR for laryngeal cancer increased with
increasing alcohol consumption.
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In Ontario, Canada, 184 male laryngeal cancer cases were interviewed personally at
home on smoking and on alcohol consumption, and on certain occupational exposures, and
compared with 184 neighbourhood controls matched for age. Significantly increased RRs
were noted for all categories of drinkers compared with nondrinkers. No dose-response
relationship was apparent (Burch ez al., 1981).

Fifty-nine male laryngeal cancer cases were included in a study of head and neck cancer
in Dublin, Ireland (Herity et al., 1981), and their smoking and drinking habits were
compared with those of 200 age-matched controls who were at the same hospital with
cancers unrelated to smoking or with benign conditions. The RR was 3.2 among drinkers of
more than 60 g ethanol per day for ten years, compared with nondrinkers and controlling for
tobacco use.

In a study of cancers of the oral cavity, pharynx and larynx in British Columbia, Canada
(see description, p. 171), Elwood et al. (1984) included 154 cases (130 male, 24 female) of
extrinsic and intrinsic laryngeal cancer. Their drinking and smoking habits were compared
with those of 374 hospital controls with other cancers. For cancers of the extrinsic and the
intrinsic larynx, significant dose-response relationships (p = 0.001 and p = 0.05, respec-
tively) were observed for alcohol consumption when account was taken of smoking,
socioeconomic group, marital status, dental care and history of tuberculosis.

In a case-control study nested within the Danish brewery worker cohort, nonsignifi-
cantly increased RRs were associated with moderate and heavy alcohol consumption
(Adelhardt et al., 1985). [The Working Group noted the small size of this study.]

In a population-based study which comprised all laryngeal cancer patients below the age
of 75 years seen at five departments involved in laryngeal cancer therapy in Denmark
between 1980-82, Olsen et al. (1985b) investigated 326 patients and 1134 controls. After
adjustment for tobacco use, a significant dose-response relationship was seen with total
alcohol consumption, measured in grams of ethanol per week.

Zagraniski et al. (1986) investigated the drinking habits of 87 white US male laryngeal
cancer patients and 153 hospital controls with no prior diagnosis of cancer or respiratory
disease. Controls were matched on hospital, year of admission, decade of birth, county of
residence, smoking status and type of tobacco used. The case and control groups
represented 59% and 48%, respectively, of the originally identified cases and controls.
Various measures of alcohol consumption showed an increased RR after adjustment for
residual differences in smoking habits between cases and controls.

In France, Brugére et al. (1986) (see description, p. 171) investigated 466 men with
laryngeal cancer. Increasing RRs with increasing amount of ethanol consumed per day were
noted for three different locations in the larynx (suprag]ottls glottis, subglottis), and
particularly for cancer of the supraglottis.

In the study by Tuyns et al. (1988) (see description, p. 172), there were 727 male cases of
laryngeal cancer (426 supraglottic, 270 glottic and subglottic and 31 endolarynx not
otherwise specified). When their drinking and smoking habits were compared with those of
3057 male population controls, a significantly increasing RR was seen with amount of
ethanol drunk daily; the RR for cancer of the endolarynx when comparing consumption of
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=121 g/ day versus 0-20 g/ day was 2.6 (95% CI, 1.8-3.6).RRs were adjusted for smoking, age
and area of residence.

(iii) Risk associated with type of alcoholic beverages

Studies have been carried out to investigate whether the ethanol concentrations of
different alcoholic beverages entail different RRs for laryngeal cancer. In retrospective
cohort studies, it has generally not been possible to distinguish the effects of different types
of beverage; however, a significantly increased risk was noted among brewery workers with
an above-average beer consumption (Jensen, 1980).

Wynder ez al. (1956) found the RR to be particularly high for ‘heavy’ whisky consumers
in the USA, but a significant RR [1.7, after adjusting for smokmg] was also seen for wine
and beer drinking; no difference was found with regard to drinking whisky diluted or
undiluted. In a later study in the USA (Wynder er al., 1976), no difference in predominant
type of alcoholic beverage was seen between cases and controls, and, in a study based on the
Third National Cancer Survey Study, similar RRs were observed with equivalent lifetime
consumption of wine, beer and spirits (Williams & Horm, 1977). In Canada, too, the RRs
were similar for consumption of comparable amounts of beer and spirits in terms of daily
ethanol intake (Burch et al., 1981). In Denmark (Olsen et al., 1985b), the only significantly
increased RR was found for drinking beer as the preferred type of alcohol, and the RRs for
drinking wine and spirits were not increased. [The Working Group noted that in none of
these studies was adjustment made for use of other beverages.]

(iv) Studies of joint exposure

An extensive analysis and discussion of the joint effect of alcohol and tobacco is
provided by Flanders and Rothman (1982) and by Walter and Iwane (1983), who reanalysed
data from the study of Williams and Horm (1977). They restricted the analysis to 87 male
cases and 956 male controls with cancers not related to alcohol use, tobacco use or certain
occupational exposures; information was also available on age, sex and alcohol and tobacco
use. Flanders and Rothman (1982) also reanalysed the data previously reported by Wynder
et al. (1976), restricting the analysis to 224 male cases and 414 male controls for whom
information on both alcohol use and tobacco use was available. The results point to a
multiplicative rather than an additive effect, but neither data set is sufficiently extensive to
allow a conclusion. Similar limitations apply to two Canadian studies (Burch et al., 1981;
Elwood et al., 1984). In the study of Tuyns et al. (1988), a multiplicative model provided an
adequate description of the data (see Table 54). Other investigators have reported synergism
between alcohol and tobacco in the induction of laryngeal cancer (Hinds et al., 1979; Herity
et al., 1981, 1982; Olsen et al., 1985b; Zagraniski et al., 1986).

(v) Effect of alcohol in nonsmokers!

Flanders and Rothman (1982) analysed data from Wynder et al. (1976) regarding the
drinking habits of nonsmokers and found that there were no drinkers among the five cases

!Subsequent to the meeting, the Secretariat became aware of a further study demonstrating an association between laryngeal cancer
and alcohol drinking in lifetime nonsmokers (Brownson & Chang, 1987).
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Table 54. Relative risks for cancer of the endolarynx,
according to level of exposure to smoking and alcohol

Ethanol/day (g) Cigarettes/day

0-7 8-15 16-25 26+
0-40 1.0 6.7 12.7 11.5
41-80 1.7 5.9 12.2 18.5
81-120 2.3 10.7 21.0 23.6
>121 3.8 12.2 31.6 43.2
Total no. of cases 50 147 357 173

%From Tuyns et al. (1988)

of laryngeal cancers in nonsmokers. [The Working Group calculated that 1.4 would have
been expected on the basis of information for 84 controls.] Burch ez al. (1981) observed a
positive trend in RR with amount of alcohol consumed among lifetime nonsmokers: 7.7 in
the highest consumption category (=22.6 oz [=260 g] ethanol) compared with nondrinkers.
Elwood et al. (1984) also found a positive trend with alcohol use in nonsmokers when the
risk was examined for cancers of the oral cavity, pharynx and larynx combined. Tuyns et al.
(1988) found no difference between observed and expected numbers of drinkers among
lifelong nonsmokers with cancer of the endolarynx.

(d) Cancer of the oesophagus

(1) Cohort studies (descriptions of studies of cancer at many sites are given on
pp. 158-164.)

Almost all of the retrospective cohort studies of persons with an above average intake of
alcohol have shown an approximately two-fold increased risk for cancer of the oesophagus
compared with rates for the general population (Table 55). In these studies, no information
was available on tobacco smoking or other risk factors (e.g., poor diet), which may influence
the risk for oesophageal cancer. In the study of Canadian alcoholics (Schmidt & Popham,
1981), the members had an average daily tobacco consumption of 28 cigarettes. The SMR
was only marginally affected (2.3) when the observed number of oesophageal cancer deaths
was compared with an expected number derived from the death rates for smokers of similar
numbers of cigarettes per day in the prospective study of US veterans. [The Working Group
noted that it must be assumed that the cohorts studied had rather extreme smoking patterns
in order to explain the two-fold increase in risk compared with that of a background
population (Axelson, 1978).]

The large Japanese study is the only prospective cohort study in which information is
provided on the RR for oesophageal cancer in relation to alcoholic beverage. After



Table 55. Relative risks for oesophageal cancer in cohort studies

Study and reference Number of Relative 95% c1? Predominant Comments
subjects risk beverage
Norwegian Alcoholics 40 deaths 4.1 [2.9~5.6] Unknown Compared with Oslo
{Sundby, 1967) population
Finnish Alcohol Misusers. 101 cases 1.7 [1.4-2.1} Unknown
(Hakulinen et al., 1974)
Finnish Alcoholics 4 cases 4.1 (1.4-9.3]) Unknown
(Hakulinen et al,, 1974)
Massachusetts Alcoholics 5 deaths 1.9 [0.4-5.5] Unknown
(Monson & Lyon, 1975)
Dublin Brewery Workers . 10 deaths 0.6 [0.3-1.2) Beer Based on Dublin rates
(Dean et al., 1979)
Japanese Prospective Study 297 deaths 1.1 - Beer Adjusted for tobacco,
(Hirayama, 1979) 1.2 Saké age and sex; RRs
1.7 Whisky calculated by the
2.0 Shochu Working Group
US Veterans Alcoholics 13 deaths 2.03 0.9-5.1 Unknown
(Robinette et al., 1979)
DAnish Brewery Workers 41 cases 2.1 1.5-2.8 Beer Four times higher
(Jensen, 1980) beer consumption in
cohort than in reference
population
Canadian Alcoholics 16 deaths 3.2 [1.8-5.2] Unknown Compared with Ontario
(Schmidt & Popham, 1981) population
2.3 [1.3-3.8) Compared with US veterans

%confidence interval; [ ] when calculated by

the Working Group
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adjustment for smoking, increased SMRs of 1.7 and 2.0 [calculated by the Working Group]
were noted for whisky and shochu drinking, respectively (Hirayama, 1979).

(i) Case-control studies

The risk for oesophageal cancer in relation to various total alcohol intakes, the effect of
various alcoholic beverages, and interactions with tobacco and nutrition have been
quantified in several case-control studies. The results are summarized in Table 56.

Wynder and Bross (1961) studied 150 men with squamous-cell carcinoma of the
oesophagus and 150 hospital controls matched for age and sex, primarily with cancer (64%)
but excluding smoking-related diseases. Information was obtained by personal interview, in
most cases conducted without knowledge of the diagnosis. The oesophageal cancer patients
took significantly more drinks per day than the controls, and a dose-response relationship
was apparent. A clear dose-response relationship was seen with increasing amounts of
whisky and beer consumed daily when the analysis was restricted to smokers of 16-34
cigarettes per day.

Schwartz et al. (1962) (see description, p. 167) found that average total alcohol con-
sumption was significantly higher among 362 oesophageal cancer patients (154 ml [122 g]
ethanol per day) than among 362 accident controls (136 ml [107 g] ethanol per day) after
adjustment for tobacco use. A higher proportion of cases than controls had symptoms of
alcoholism. The average difference between cases and cancer controls (113 mi[89 g]ethanol
per day) was even higher and remained significant after adjusting for smoking. When the
comparison was restricted to workers living in the département of Seine, the 100
oesophageal cancer patients had a significantly higher consumption (157 ml [124 g]/day)
than the cancer controls (119 ml [94 g]/day) after accounting for differences in age and
tobacco consumption.

In Puerto Rico, Martinez (1969) studied 179 cases (120 male, 59 female) of squamous
cell-carcinoma of the oesophagus and 537 controls (360 male, 177 female) matched for age
and sex (see description, p. 170). When the independent effect of alcohol consumption was
examined by additional matching on tobacco (111 male and 52 female pairs), a clear
dose-response relationship was seen in men, even after adjusting for smoking, while no
association was apparent in women. [ The Working Group noted that only four female cases
and four controls consumed two or more units of ethanol/day.]

Two studies of oesophageal cancer in African male cases and hospital controls without
cancer in South Africa showed no association with consumption of alcoholic beverages
when adjustment was undertaken for smoking habits. Men in Durban had a RR of 0.9
(Bradshaw & Schonland, 1969) and men in Johannesburg a RR of 1.0 (Bradshaw &
Schonland, 1974). [RRs were calculated by the Working Group.]

As part of a larger study of various digestive tract cancers, 52 cases of oesophageal
cancer in Minnesota, USA, were compared with 1657 hospital controls matched for age,
sex, race and hospital to the whole series of digestive tract cancer cases. A significant crude
association was found for consumption of beer and spirits but not of wine (Bjelke, 1973).



Table 56. Summary of results of casé-control studies on oesophageal cancer and alcohol consumption

Place (reference) Subjects Alcohol consmnptiona Relative 95% CIb Comments
(cases, controls) risk (RR)
USA, New York Men Never 1.0 - Crude RR calculated
(Wynder & Bross, 1961) (150, 150) <1 unit/day 0.6 0.2-2.5 by the Working Group
1~2 units/day 1.6 0.4-7.1
3-6 units/day 7.1 2.1-26.
7-12 units/day 6.8 1.6-30.
>12 units/day 5.0 1.1~22.
Binges 12.5 1.5-78.
Puerto Rico Men None 1.0 - Crude RR based on
(Martinez, 1969) (111, 111) <1 unitc/day 0.6 0.2-2.0 pairs matched on
2-4 units/day 2.1 0.8-5.1 smoking, calculated
25 units/day 7.7 3.0-20. by the Working Group
Women None 1.0
(52, 52) <1 unit/day 1.9 0.5-6.9
22 units/day 1.1 0.3-4.6
South Africa, Durban Men Never 1.0 RR adjusted for
(Bradshaw & Schonland, (98, 341) Ever 0.9 0.4-1.9 smoking, calculated
1969, 1974) by the Working Group
South Africa, Men Never 1.0 - RR adjusted for
Johannesburg (196, 1064) Ever 1.0 0.6-1.8 smoking, calculated
{Bradshaw & Schonland, by the Working Group;
1974) 95% €I from paper
USA, Minnesota Men, women Beer <1 time/month 1.0 - RR adjusted for sex;
(Bjelke, 1973) (52, 1657) 1-5 times/month 0.7 0.3-1.9 RR for 6-13 times/
6~13 times/month 2.7 1.2-6.8 months calculated as
>14 times/month 4.4 2.3-8.3 2.9 by the Working
- Group
Wine <1 time/month 1.0 -
1-5 times/month
6-13 times/month 0.5 0.2-1.2
214 times/month
Spirits <1 time/month 1.0 - RR for 1-5 times/month
1-5 times per month 1.9 0.9-3.3 calculated as 1.7 by
6-13 times/month 1.6 0.7-4.1 the Working Group
214 times/month 2.1 1.0-4.3
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Table 56 (contd)

Place (reference) Subjects Alcohol consumption Relative 95% CI Comments
(cases, controls) risk (RR)
Singapore Men Never 1.0 Crude RR for samsu
(De Jong et al., 1974) (95, 465) <daily 2.0 {strong liquor)
Daily 2.9 drinking; significant
dose-response remains
after adjustments; 95%
CI could not be
calculated
USA, Multicenter Men Nondrinkers 1.0 RR adjusted for age,
(Williams & Horm, 1977) (38, 1750} <50 oz-year 0.9 race and smoking; 95%
>51 oz-year 1.4 €I could not be
- calculated
Women Nondrinkers 1.0
(19, 3169) <50 oz-year 0.9
251 oz-year 8.1 p < 0.05
France, Brittany Men 0-20 g/day 1.0 RR adjusted for
(Tuyns et al., 1977) (200, 778) 21-40 gy/day 1.2 smoking; 95% CI could
41-60 gsday 3.4 not be calculated
61-80 g/day 6.1
81~100 g/day 6.6
>101 g/day 18.3
France, Normandy Men 0 g/day 1.0 RR adjusted for
(Tuyns et al., 1979) (312, 869) 1-40 g/day 0.8 smoking calculated by
41-80 g/day 2.3 the Working Group; 95%
281 gyday 11.6 CI could not be
calculated
USA, Washington DC Men Never drank more than five 1.0 - Crude RR; RRs remain
(Pottern et al., 1981) (90, 213) glasses of alcoholic high after adjustment
beverages/week for >1 month for smoking; 95% CI
1.0-5.9 oz {9.4~55 g]/day 4.0 1.4-12.0 from paper
6.0-14.9 oz [56-140 g]/day 5.5 2.0-15.0 i
15.0-29.9 oz [141-281 gl/day 7.6 2.7-22.0
30.0-80.6 oz [282-757 glsday 7.5 2.5-22.0
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Table 56 (contd)

Place (reference) Subjects Alcohol consumptiona Relative 95% CIb Comments
{(cases, controls) risk (RR)
Uruguay, Montevideo Men 0-49 ml (39 gl/day 1.0 - RR adjusted for age
(Vassallo et al., 1985) {185, 386) 50-99 ml [40-78 g]/day 3.8 2.4~6.2 and tobacco smoking;
2100 ml [>79 gl/day. 7.6 4.5~12.8 95% CI from paper
Southern Brazil Men, women Nondrinkers 1.0 Cachaga drinking;
(Victoria et al., 1987) (171, 342) 1~-29 g/day 3.5 association persisted
30-89 g/day 6.3 after adjustment for
90+ g/day 8.2 confounders; 95% CI

could not be
calculated

ag = pure ethanol

CConfidence intervals, calculated by the Working Gorup, when possible, unless otherwise indicated
1 unit = 18 oz beer [21.4 g pure ethanol], 8 oz wine [24 g] or 2 oz spirits [19 g]
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De Jong et al. (1974) investigated risk factors for oesophageal cancer among Chinese
men in Singapore, comparing 95 cases with 465 hospital controls. Significantly elevated
RRs were associated with intake of samsu (a form of spirits reported by the authors to have
an alcohol content equivalent to that of whisky), but not with intake of other spirits. A
significant dose-response relationship for samsu drinking persisted after adjustment for
other identified risk factors, including smoking.

In the study based on the Third National Cancer Survey in the USA (see description,
pp. 170-171), Williams and Horm (1977) found nonsignificantly increased RRs among men
with oesophageal cancer, but a significant risk (8.1) among women who were classified as
heavy drinkers, after controlling for smoking.

Two case-control studies of oesophageal cancer in relation to alcohol and tobacco
consumption, as well as to diet, were carried out in a high-incidence area for this cancer in
northwestern France (Tuyns, 1970). Aspects of the design of the studies, consumption
patterns and selection of control groups have been reported in several papers (Péquignot &
Cubeau, 1973; Tuyns & Massé, 1975; Jensen et al., 1978; Tuyns et al., 1983). In the first
study, alcohol and tobacco consumption were compared for 200 male cases of oesophageal
cancer representative of all cases in the population between 1972 and 1974 and for 778
controls selected randomly from the same population. After adjustment for age and
smoking, a clear increase in RR was seen with total amount of alcohol consumed per day,
expressed as grams of ethanol derived from different types of alcoholic beverages;
adjustment for smoking did not substantially affect the crude risk estimates (Tuyns et al.,
1977). In the second study of 743 cases of oesophageal cancer (704 male, 39 female) and 1976
controls chosen at random from the population (923 male, 1053 female) of Normandy, a
significantly increased RR (2.7) was observed for any type of alcohol consumption (Tuyns ez
al., 1982). In a preliminary analysis of information for 312 male cases and 869 hospital-
based controls (excluding persons with smoking- and alcohol-related diseases), a clear
dose-response relationship was seen (Tuyns et al., 1979). This was sustained by the first
detailed report of the full study in which all cases and population controls are compared.
The study also showed an association between risk for oesophageal cancer and poor diet, on
the basis of an index incorporating citrus fruit, meat and vegetable oils. The risk associated
with alcohol intake was independent of poor diet (Tuyns e? al., 1987).

Pottern ef al. (1981) studied black men in Washington DC, USA, who had died from
oesophageal cancer in 1975-77. Information was obtained for 120 cases (response rate, 67%)
and 250 controls (response rate, 71%) by personal interviews with next-of-kin; about 20%
did not provide quantitative information on alcohol intake. Estimates of total ethanol
intake were made by combining levels in various beverages. Significantly increased RRs
were seen for alcohol drinkers when compared with nondrinkers, and a dose-response
relationship emerged. A further analysis of this study (Ziegler, 1986) also showed a
relationship with low consumption of various foods and nutrients. The risks associated with
alcohol intake and dietary status remained distinct.

All patients admitted to the Oncology Institute of Montevideo, Uruguay, were

interviewed with regard to past and current consumption of alcohol, tobacco and maté
(Vassallo et al., 1985). Between 1979 and 1984, there were 226 cases (185 male, 41 female) of
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oesophageal cancer, for whom 469 controls (386 male, 83 female) with other neoplastic
conditions were selected. There was a significant positive trend with daily intake of spirits in
men after adjustment for age and smoking. No data were given for women.

Insouthern Brazil, 171 histologically confirmed cases of squamous-cell carcinoma of the
oesophagus were compared with twice as many individually matched (age, sex, hospital)
hospital controls, excluding patients with diseases related to alcohol and tobacco (Victoria
etal., 1987). Cases and controls were personally interviewed with regard to consumption of
alcohol, tobacco, hot beverages and several foodstuffs. There was an important association
with consumption of alcoholic beverages. This was seen in particular for drinking of
cachaga, a distilled sugar cane spirit which is the most common alcoholic drink in that part
of Brazil where it accounts for approximately 80% of alcohol consumption. There were also
significant associations with lifetime consumption of beer and wine. The significant
association with daily intake and years of drinking cachaga persisted after taking account of
place of residence, smoking and fruit and meat eating in a logistic regression analysis.

(iii) Risk associated with type of alcoholic beverage

In retrospective cohort studies of alcoholics it has generally not been possible to
distinguish the effects of different types of beverages; however, in the two studies of brewery
workers (Dean et al., 1979; Jensen, 1980), there was evidence that beer was the predominant
beverage consumed. The study of Dublin brewery workers showed no increased risk, while
the study of Danish brewery workers with high daily beer consumption showed a
significant, two-fold risk.

Wynder and Bross (1961) indicated that the RR increased particularly steeply in whisky
drinkers, but beer and wine drinkers were also at increased risk for oesophageal cancer. [ The
Working Group noted that a high RR (6.4) was seen in the category of >6 units of whisky
per day, but the average consumption is not given; no adjustment was made for use of other
beverages.] In the study of Pottern et al. (1981), the RR was highest among consumers of
spirits, but the RRs for consumption of beer and wine were compatible with those for spirits.
Martinez (1969) found no difference in RR for consumers of commercial rum only, of
home-processed rum only or of a mixture of beverages. Tuyns et al. (1979) found an
indication that oesophageal cancer in Normandy was associated with consumption of all
types of alcoholic beverages but noted that the association might be stronger for consumers
of distillates of apple cider (approximately 400 g ethanol per 1) and of cider itself
(approximately 40 g ethanol per 1) than for those drinking wine and beer when account was
taken of both tobacco and total ethanol intake. In an extended analysis in which cases in
Brittany were compared with population controls, beer, cider and wine had the strongest
influence on risk, but it could not be ruled out that all types of beverages contributed to the
risk in proportion to their alcohol content (Breslow & Day, 1980).

(iv) Studies of joint exposure

Tobacco smoking is causally related to oesophageal cancer (IARC, 1986a). Ziegler
(1986) found an independent effect of alcohol on oesophageal cancer risk after adjustment
for several dietary factors. Similar results were reported from the large case-
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control study carried out in Normandy (Tuyns ez al., 1987), where adjustment for nutrition
could not explain the increased risk due to alcohol consumption.

The joint actions of alcohol and tobacco and of alcohol and nutrition have been the
subject of several analyses. In their studies in north-western France, Tuyns et al. (1977, 1979)
found a combined effect of alcohol and tobacco, which they described as multiplicative
(Table 57). Similar combined effects of alcohol consumption and nutrition in the causation
of oesophageal cancer have been reported; after adjustment for tobacco, a 90-fold increased
risk for oesophageal cancer was seen among persons who drank more than 120 g ethanol per
day and had a low consumption of citrus fruits, meat and vegetable oils, in comparison with
subjects who drank less than 40 g ethanol per day and had a high intake of fresh meat, citrus
fruits and vegetable oils (Tuyns ef al., 1987).

(v) Effect of alcohol in nonsmokers

Tuyns (1983) found that the RR for oesophageal cancer among 39 male and 36 female
oesophageal cancer patients who had never smoked increased considerably with increasing
alcohol consumption; values were similar in men and women (Table 58).

(e) Cancers of the stomach, colon and rectum

(1) Cohort studies (descriptions of studies of cancers at many sites are given on
pp. 158-164).

In general, adjustment for any confounding effects of diet has not been possible in the
cohort studies considered below. Dietary factors are thought to be involved in the etiology
of stomach cancer and of cancer of the large bowel (colon especially), and dietary habits are
likely to vary with alcohol consumption. However, in most of these cohort studies, including
the cohorts that were determined retrospectively, information on individual dietary habits
was not collected. The studies are summarized in Table 59.

In the study of Norwegian alcoholics (Sundby, 1967), the number of deaths from colon
cancer (9) closely matched the expected value (9.4). There was a nonsignificant excess of
rectal cancer deaths (SMR, 1.9; 12 cases) and a nonsignificant increase in the risk for death
from stomach cancer (SMR, 1.3; 45 cases) when comparison was made with the population
of Oslo.

In the Finnish study of alcohol misusers and alcoholics (Hakulinen et al., 1974), the
observed number of colon cancer cases (82) within the misusers cohort was fewer than
expected (86.6); data for stomach cancer were not reported. For the cohort of chronic
alcoholics, the observed numbers of stomach cancers (six) and colon cancers (three) did not
clearly differ from those expected (8.0 and 1.6, respectively). Data were not presented for
rectal cancer in either cohort.

In the study of UK alcoholics (Adelstein & White, 1976), there were eight deaths from
stomach cancer (10.2 expected), nine deaths from cancer of the small intestine and colon (6.8
expected) and four deaths from rectal cancer (4.3 expected).

In the study of alcoholics in Massachusetts (Monson & Lyon, 1975), the proportions of
stomach and colorectal cancers were not significantly increased: 15 deaths from stomach
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Table 57. Combined effect of alcohol and tobacco on
relative risks for cancer of the oesophaqus

Ethanol/day (g) Tobacco consumption/day (g)
0-9 10-19 520
0-40 1.0 3.4 5.1
41-80 7.3 8.4 12.3
>81 18.0 19.9 44.4
Total no. of cases 78 58 64

2From Tuyns et al. (1977); risks are expressed relative
to a risk of 1.0 for persons smoking <10 g/day and
drinking <40 g/day.

Table 58. Relative risks (RR) for oesophageal cancer in
relation to average daily _alcohol consumption by nonsmoking
males in Normandy, France

Ethanol/day (qg) Males Females
No. of RR No. of RR
cases cases
0-40 7 1.0 25 1.0
41-80 15 3.8 8 5.6
81-120 9 10.2 3 11.0
>121 8 101.0 - -

aFrom Tuyns (1983)

cancer, seven from colon cancer and four from rectal cancer were observed, whereas 14.6,
11.2 and 5.7 were expected, respectively.

In the Japanese prospective study (Hirayama, 1979), the SMR for death from stomach
cancer (1917 deaths) in daily consumers of alcohol as compared with nondrinkers was 1.0
among men. Data are not given for women. Data on alcohol intake in relation to colon
cancer (96 deaths) were not tabulated; however, data displayed in a graph indicate that male
smokers who drank daily had about a 50% higher risk of intestinal cancer (colon plus small
intestine) than smokers who did not drink alcohol; for rectal cancer, no such association was
detected. In an earlier report of this study (Hirayama, 1977), the risk for colorectal cancer



Table 59. Relative risks for stomach, colon and rectal cancers in cohort studies

Study and reference Stomach Colon Rectum Comments
No. of Relative No. of Relative No. of
subjects risk subjects risk subjects

(95% CI) (95% CI)
Ncorwegian Alcoholics 45 deaths 1.3 9 deaths 1.0 12 deaths Compared with Oslo population
(Sundby, 1967) {0.9-1.7) (0.5-1.9) Compared with Norwegian population
Finnish Alcohol Misusers - - 82 cases 0.95 -
(Hakulinen et al., 1974) (0.7-1.1)
Finnish Alcoholics 6 cases 0.8 3 cases 1.8 -
(Hakulinen et al., 1974) (0.3~1.6) (0.4-5.4)
Massachusetts Alcoholics 15 deaths 1.0 7 deaths 0.6 4 deaths
(Monson & Lyon, 1975) (0.6-1.7) (0.3-1.3)
UK Alcoholics 8 deaths 0.8 9 deaths 1.3 4 deaths
(Adelstein & White, 1976) (0.3-1.5) (intestine) (0.6-2.5)
Dublin Brewery Workers 40 deaths 0.8 32 deaths 1.3 32 deaths Compared with Dublin blue-collar
(Dean et al., 1979) (0.6-1.1} (0.9-1.9) workers
US Veterans Alcoholics 9 deaths 1.0 7 deaths 0.8 6 deaths
(Robinette et al., 1979) (90% Cr, (0.3-1.9)

0.4-2.3)
Danish Brewery Workers 92 cases 0.9 87 cases 1.1 85 cases Total cohort (brewers and mineral
(Jensen, 1980) (0.7-1.1) water bottlers)
Canadian Alcoholics 19 deaths 1.0 19 deaths 1.0 10 deaths Compared with Canadian population
{Schmidt & Popham, 1981) (0.6~1.6) (0.6-1.6)

1.7 1.0 (intestine) Compared with US veterans smoking

{1.0-2.6) (0.6-1.6) 21-39 cigarettes/day
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was shown to be 1.7 times higher in daily beer drinkers than in nondrinkers. [The Working
Group noted that statistical significance was not shown, and separate data were not
presented for colon and rectal cancers.]

In the study of alcoholic US veterans (Robinette et al., 1979), the SMR for death from
stomach cancer (nine deaths) was 1.0. For colon cancer (seven deaths) and rectal cancer (six
deaths), the SMRs were 0.8 and 3.3, respectively.

In the study of Danish brewery workers and mineral-water factory workers (Jensen,
1980), no increase in risk was observed for cancers of the stomach (RR, 0.9; 92 cases), colon
and sigmoid (RR, 1.1; 87 cases) or rectum (RR, 1.0; 85 cases). There was no variation in risk
for stomach, colon or rectal cancer in relation to duration of employment. [The Working
Group noted that this study was designed specifically to examine the relationship between
beer drinking and cancer of the large bowel.] The author noted that, if the results of this
investigation are taken together with those obtained from the study of the Copenhagen
Temperance Society, the risk for rectal cancer can be compared in groups with extreme
differences in beer consumption, ranging from the low consumption of (or abstention from)
beer in Seventh-day Adventists to the average intake of almost 2.5 1 of beer per day for the
brewery workers. Since in neither group does the risk for rectal cancer differ from that of the
total population, the author concluded that these studies do not indicate a causal
association between beer drinking and rectal cancer (Jensen, 1983).

In the study of Dublin brewery workers (Dean ef al., 1979), there were 40 deaths from
stomach cancer, 32 deaths from cancer of the colon, and 32 from cancer of the rectum.
Expected numbers were derived for blue-collar workers in Dublin, in order to control for
socioeconomic class; the differences between the observed numbers and those expected for
cancers of the stomach (49.2) and colon (24.1) were not significant, but for rectal cancer
there was a significant excess of observed (32) to expected (19.7). [The Working Group
noted that this study was designed specifically to examine the relationship between beer
drinking and cancer of the large bowel.]

In order to to investigate this association further, the relatives of men who had died of
rectal cancer were sought and were questioned about the drinking habits of the deceased.
For each relative traced, two control relatives were sought from among men who had died of
other causes in the same age group, matched for age at death and the year in which they died.
It was possible to trace the relatives of 16 of the 32 who had died of cancer of the rectum, of
whom 15 drank stout, and 29 of the 64 control relatives, of whom 27 drank stout. The mean
alcohol intake of those who had died of cancer of the rectum was reported by the next-of-kin
to have been 23.6 pints (13.4 1) of stout per week and 1.8 glasses (0.13 1) of spirits per week.
The mean intake for the 29 controls was 16.1 pints (9.1 1) of stout per week and four glasses
(0.28 1) of spirits per week. This difference is significant (p < 0.05) (Dean et al., 1979). [The
Working Group noted the high potential for bias in this comparison because of the low
interview rates.]

In the study of Canadian alcoholics (Schmidt & Popham, 1981), the SMR for death
from stomach cancer was 0.95 (19 deaths; not significant), that for colon cancer, 1.04
(19 deaths; not significant), and that for rectal cancer, 1.02 (10 deaths; not significant), in
comparison with the general male population of Ontario. In comparison with veterans who
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smoked 21-39 cigarettes daily, the SMRs for cancers of the stomach, intestine and rectum
became 1.7, 1.02 and 1.1, respectively. The authors postulate that the nonsignificant excess
of stomach cancer deaths was ‘probably attributable to a difference in the class composition
of the two samples [alcoholics and veterans] rather than to a difference in their drinking
habits’.

In the Kaiser-Permanente study (Klatsky et al., 1981), neither stomach cancer (13
deaths) nor colorectal cancer (19 deaths) was associated with level of alcohol consumption.

In the Framingham study (Gordon & Kannel, 1984), there was a strong positive
relationship between heavy consumption of alcohol and stomach cancer mortality for
people of each sex (five deaths in women, 13 deaths in men). Multivariable analysis of this
relationship, controlling for cigarette smoking, systolic blood pressure, age, relative weight
and plasma lipoprotein profile, showed significant positive relationships for both women
and men. There was no significant relationship between alcohol use and cancer of the colon
(17 deaths in men, 19 in women). No data were reported for rectal cancer. [The Working
Group noted that the use of standardized logistic regression coefficients precludes
quantitative estimates of the relation between alcohol intake and cancer risk.]

In the study of Hawaiian Japanese (Pollack et al., 1984), there were 99 incident cases of
stomach cancer, 92 cases of colon cancer, and 62 cases of rectal cancer. There was no
evidence of a relationship between alcohol consumption and stomach and colon cancers.
After adjusting for age and cigarette smoking, there was a significant trend (p <0.001) for
rectal cancer, with increasing incidence rates accompanying successively higher levels of
alcohol consumption. [The Working Group calculated the RR for 240 0z/ month (800 g)in
comparison with abstainers to be 2.9.] In order to examine this relationship further, the
authors estimated the risk for rectal cancer among subjects who consumed a given amount
of each particular type of alcoholic beverage relative to the risk for those who did not
consume the beverage at all, controlling for age, smoking and consumption of other types of
alcohol. The only category for which the RR for rectal cancer was significantly raised was
the highest, consuming 500 0z (15 I) or more of beer per month; the RR for this category was
3.1(p<0.01). [The Working Group noted that point estimates for lower categories of beer
intake are not given but can be derived from a figure presented in the paper as
approximately 1.0 for 1-9 oz, 1.5 for 10-99 oz and 1.5 for 100-499 oz per month.]

In the study of Japanese doctors (Kono et al., 1986), age- and smoking-standardized
rates for death from stomach cancer (116 deaths) and colorectal cancer (sites combined; 39
deaths) were not clearly related to alcohol consumption category; rates for these cancers
were 10-40% higher (not statistically significant) in occasional and daily drinkers than in
nondrinkers.

Wu ez al. (1987) studied a cohort of 11 888 residents of a retirement community in
California, USA. Consumption of alcoholic beverages on an average weekday was assessed
by a self-administered questionnaire for wine, beer and spirits, and then combined to derive
an overall amount of ethanol consumed. Follow-up was carried out by biennial mailed
questionnaire and by consulting county death registrations. During 4.5 years of follow-up,
126 incident cases of colorectal cancer occurred. The crude, age-adjusted RRs were 1.5(95%
CI, 1.0-2.4) and 1.9 (1.3-2.9) for those who drank 1-30 ml (0.8-24 g) ethanol/day and those
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drinking more, respectively, compared with people who did not drink alcohol daily. After
multivariable adjustment for smoking, relative weight and physical activity, the RR in men
was 2.2 (95% Cl, 1.2-3.8). The corresponding analysis for women showed no significant
increase in risk. Another analysis of this study, omitting the 20 cases of rectal cancer, gave
essentially the same results.

[The Working Group summarized of the results of the retrospective cohort studies of
alcoholics and brewery workers, as follows: in eight studies that addressed stomach cancer,
234 cases were observed, with 251 expected; in nine that addressed cancer of the colon
(including one on alcohol misusers), 251 cases were observed, with 245 expected; and in
seven that addressed rectal cancer, 148 cases were observed, with 129 expected.]

(ii) Case-control studies

Stomach cancer (see Table 60): Wynder et al. (1963a) conducted a case-control study of
stomach cancer and environmental variables, dietary factors, cigarette smoking and alcohol
consumption in Iceland, Japan, Slovenia and the USA. A total of 367 male and 154 female
cases, and 401 male and 252 female controls (without cancer) were included; all were
hospital patients. No clear association was noted between risk for stomach cancer and type
of alcohol consumed, although within the US component of the study, beer consumption
was more prevalent in both male and female cases than in their controls. [The Working
Group noted that, in the absence of quantitative consumption data and control for
covariables, interpretation of the data is difficult.]

In a case-control study in New York State, USA, Graham et al. (1972) compared 160
men and 68 women with stomach cancer with 228 hospital controls individually matched to
cases for sex, age, country of birth and family’s ethnic background (as a proxy for
socioeconomic status). All patients had originally been hospitalized in 1957-66 and had been
interviewed routinely about social, behavioural and dietary traits by trained interviewers
who were unaware of the patient’s medical status. Usual frequency of consumption of beer,
wine, gin, vodka and whisky was assessed, and an index of total alcohol consumption was
derived. Comparison of the drinking profiles of cases and controls revealed no difference in
overall alcohol intake. [The Working Group noted that it was not possible to estimate RR
by level of consumption.]

Haenszel et al. (1972) carried out a case-control study of stomach cancer among
Japanese in Hawaii. During 1963-69, 220 patients admitted to hospital with stomach cancer
(135 men, 85 women) were enrolled for study; 96% of these cases were histologically
confirmed. Two hospital controls were selected for each case, matched on sex, age, hospital
and date of admission, excluding patients with stomach disorders and other alimentary tract
cancers. Study subjects were interviewed about usual past frequency of intake of foods and
alcoholic drinks. Saké and beer were the alcoholic drinks for which consumption differed
most between cases and controls. The RR in beer drinkers compared with those who did not
drink beer was 1.2; the RR for drinking saké was 1.4, confined substantially to those who
drank it daily, for whom the RR was 2.2 (p < 0.05). [The Working Group noted that, since
the data were analysed in a univariate fashion, covariables such as cigarette smoking and
major nutrients could not be controlled for.]



Table 60. Summary of results of case-control studies of stomach cancer and alcohol consumption

Place (reference)

Subjects
(cases, controls)

Exposure measurement

Results?

Comments

UK
(Stocks, 1957)

Iceland, Japan, Slovenia, USA
{Wynder et al., 1963a)

USA, Kansas City
(Higginson, 1966}

USA, Buffalo
(Graham et al., 1972)

Hawaii (Japanese)
(Haenszel et al., 1972)

Norway
(Bjelke, 1973)

USA, Minnesota
(Bjelke, 1973)

Men

(153, 4630)
Men

(367, 401)
Women
(154, 252)
Men

(93, 279)
Men

(160, 160)
Women

(68, 68}
Men

(135, 270)
Women

(85, 170)

Men, women
(228, 1394)

Men, women
(83, 1657)

Frequency of beer
consumption

Frequency of alcohol
consumption, by type
of beverage

Open—ended interview
about consumption of
alcoholic beverages

Frequency of consump—
tion, by type of
beverage

Frequency of consump-
tion, by type of
beverage

Frequency of consump-
tion, by type of
beverage

Frequency of consump-
tion, by type of
beverage

No association

Few differences in consumption
profile

No difference in overall
alcohol consumption profile;
prevalence of ‘heavy
periodical’ drinking higher
in cases

No difference in consumption
profile

Beer: Abstain
<6/month
>6/month

Saké: Abstain
<daily
>daily

N e e e
NOoO OO

No significant difference

No significant difference

No quantitative
consumption data; no
control of covariates

RR not controlled for
dietary variables or
social class

RR for high versus low
consumers among women

gives positive associa-

tion with beer
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Table 60 {(contd)

Place (reference)

Subjects
(cases, controls)

Exposure measurement

Resultsa

Comments

USA, Multicenter
\Williams & Horm, 1977}

France
(Heoey et al., 1981)

France, Calvados
+Tuvns et al., 1982}

Greece, Piraeus
‘Trichopoulos et al., 1985)

Foland, Cracow

Men

(120, 1668)
Women

(82, 3106)
Men

(40, 168)

Men, women
(163, 1976}

Men, women
(110, 100)

Men, women

Frequency and duration
of consumption, by
type of beverage

Frequency of consump—
tion, by type or amount
Frequency of consump—
tion, by type of

beverage

Frequency and amount of
consumption

Usual number of glasses

Men: no significant association;
women: nonsignificant doubling
in risk for wine and beer

<80 g daily, 1.0
>80 g daily, 6.9 (3.3-14.3)

Consumers versus nonconsumers:
RR, 0.5 (95% CI, 0.2-1.8)

Nonsignificant positive linear
trend in risk

Below median, 1.0

Above median, (1.4) [0.8-2.4]

RR in those drinking vodka before

Controlled for age, race,
cigarette smoking

No adjustment for socio-
economic status

RR calculated by Working
Group

Adjusted for smoking,

-Jedrychowski et al., 1986) (110, 110) per week, by type of breakfast, 2.1 (1.0-4.2); no residence, diet
beverage other difference
aRelac;ve risk (RR! and 95% confidence interval ([] when calculated by the Working Group), when available
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In a study in France (Hoey er al., 1981), 40 newly diagnosed (1978-80) male cases of
adenocarcinoma of the stomach were compared with 168 hospital controls. Cases and
controls came from the same endoscopy unit, and controls were patients with cancer or
polyp of the colon and rectum, hiatal hernia or gallstones. Three-quarters of the cases
reported a current wine consumption of one or more litres per day (or an equivalent amount
of alcohol from other beverages). The RR for those consuming more than 80 g ethanol daily
compared with those consuming less was 6.9. Adjustment for tobacco use (for which an
increased RR of 4.8 was found) did not substantially affect the RR observed for alcohol.
The authors noted that, although high consumption of wine in France may be related to low
social class (as is stomach cancer), social class was not adjusted for in their study.

A case-control study of stomach cancer was conducted by Trichopoulos et al. (1985) in
Piraeus, Greece. Cases comprised 110 consecutive patients (57 men, 53 women) with
histologically confirmed adenocarcinoma of the stomach admitted to two teaching
hospitals during 1981-84. Controls comprised 100 orthopaedic patients hospitalized during
the same period without cancers or other diseases of the digestive system. All subjects were
interviewed by the same interviewer, who recorded the usual frequency of consumption of
foods and alcohol before the onset of the present disease/ disorder. There was no linear trend
of increasing risk with increasing frequency of alcohol consumption. [The Working Group
noted, however, that comparison of subjects with consumption above the median (value not
given) with those with a consumption below the median yields a RR of 1.4.]

Jedrychowski et al. (1986) carried out a case-control study of stomach cancer in relation
to diet and alcohol consumption in Cracow, Poland, in 1980-81. Each of an incident series of
110 histologically confirmed cases of adenocarcinoma of the stomach was individually
matched by sex and age to a hospital patient without obvious gastrointestinal disease or
dietary abnormality, who was interviewed in hospital. Alcohol consumption was recorded
as usual number of glasses [volume unspecified] per week of beer, wine and vodka. After
adjustment for smoking, residence and diet, the RR for stomach cancer associated with
consumption of vodka before breakfast was 2.1, 33 cases reporting this habit; however,
there was no overall difference between cases and controls with regard to consumption of
beer, wine or spirits (vodka). The authors commented that the observed increase in risk
associated with drinking vodka on an empty stomach was biologically plausible. [The
Working Group noted that reliance on place of residence as an indicator of social class
might have resulted in residual confounding.]

Large-bowel cancer (see Table 61): Wynder and Shigematsu (1967) conducted a case-
control study of colorectal cancer, based in a New York hospital, in which 791 cancer cases
were compared with two groups of controls matched for age and sex: cancer patients with
cancers other than of the alimentary and respiratory tracts and patients with nonneoplastic
diseases other than pulmonary arterial disease and chronic respiratory diseases. Infor-
mation about the amount of alcohol consumed was obtained at interview for 492 cases and
273 controls. Among men, there was no difference in consumption for those with cancers at
most subsites in the large bowel, with the exception of patients with rectal cancer in whom
there was a significantly higher percentage of heavy drinkers than in the controls. There was
no such difference between female cases and controls. There was a significantly higher



Table 61. Summary of results of case-~control studies of large-bowel cancer and alcohol consumption

Place (reference)

Subjects
{cases, controls)

Exposure measurement

Resultsa

Comments

UK
(Stocks, 1957)

USA, Kansas City
(Higginson, 1966)

USA, New York
(Wynder & Shigematsu,
1967)

Norway
(Bjelke, 1973)

USA, Minnesota

(Bjelke, 1973)

USA, Multicenter
(Williams & Horm, 1977)

France, Calvados
(Tuyns et al., 1982)

Colon and rectum: men
(166, 4630)

Colon and rectum: men
(340, 1020)

Colon: men (174, 206)
women (114, 67)
Rectum: men (140, 206)
women (64, 67)

Colon: men, women
(162, 139%94)
Rectum: men, women
(116, 1394)

Coion: men, women
(259, 1657)
Rectum: men, women
(114, 1657)

Colon: men (294, 1329)

women (359, 2691)

Rectum: men (165, 1329)

women (138, 2691)

Colon: men, women

(142, 1976)
Rectum: men, women
(198, 1976)

Frequency of consump—~
tion

Open—ended question-
naire about consump—
tion of alcoholic
beverages

Frequency and pattern
of drinking, by type
of beverage

Frequency of consump-—
tion, by type of
beverage

Frequency of consump—
tion, by type of
beverage

Frequency and dura-
tion of consumption,
by type and amount

Frequency of consump—
tion, by type of
beverage

Beer <daily, 1.0
Beer > daily, 1.4 (0.9-2.1)

No difference in alcohol
consumption

Rectal cancer significantly
associated with heavy drinking;
significantly more beer drinkers
among male rectal and colon
cancer cases than controls

No difference observed

Colon: significant positive
association with consumption of
spirits in men; significantly
negative in women

Rectum: significant positive
association with beer consumption
for men and women combined

Colon (men): Total Wine Beer Spirits
Abstainers 1.0 1.0 1.0 1.0

<50 oz-yr 1.4 1.1 1.2 1.5
350 0Z-yr 1.5* 2.1* 1.7* 1.6*

Rectum: RR, 2.0* for high total alcohol
intake in women

Colon: 1.4 (0.3-5.7)
Rectum: 1.6 (0.5~5.5)

RR adjusted for
sex and age
only, calculated
by the Working
Group

No adjustment for
social and other
behavioural
factors

Matching ignored
in analysis

Matching ignored
in analysis

RR adjusted for
age, race,
cigarette smoking;
*, significant

Consumers versus
abstainers
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Table 61 (contd)

Place (reference)

Subjects
(cases, controls)

Exposure measurement

Resultsa

Comments

Canada, Toronto
(Miller, A.B. et al.,
1983)

USA, New York
(Kabat et al., 1986!

Australia, Adelaide
.Potter & McMichael,
1985

Australia, Melbourne
Kune et al., 1987a:

Colon: men, women

(348, 542)
Rectum: men, women
(194, 335)

Rectum: men (130, 336)
women (88, 249)

Colon: men, women

(220, 438)

Rectum: men, women

1199, 396)

Colon and rectum: men,
women (715, 727)

Frequency of consump—
tion, by type and
amount

Frequency and dura-
tion of consumption,
by type of beverage

Frequency of consump-
tion, by type and
amount

Estimated cumulative
intake, by type of
beverage

No association with colon cancer

Rectal cancer: M F

Beer: Low 1.0 1.0
Medium 0.7 1.6
High 1.3 1.6

No association with wine or
spirits consumption

Beer:

Abstainers

Occasional

1-7.9 oz [24-190 g]/day
8-31.9 oz (192-766 g]/day
232 oz [2768 gl/day

[ - ]

Total alcohol:
Increased risk
cancer in women

Spirits: M
Colon cancer 1.0
Rectal cancer 1.0

(nonsignificant)

- N

.0
.5
Colon: no significant association
Rectum:

Beer quartiles: M F
1 1.0 1.0
2 1.7« 1.6
3 1.8* 1.6
4 1.9* 2.1

0

6 (0.
.3 (0.
8 (0.
5 (1.

for

F

1.0
.8) 0.5 (0.3-1.0)
.4) 0.5 (0.2~-1.2)
.5) 0.7 (0.1-3.2)
.0) -

colon and rectal

RR adjusted for
education, diet,
smoking

RR, 2.7 (1.3-5.7)
for men drinking
»32' oz [>768 g/
aay, adjﬁsted for
religion and
education

Matched RR (>12.9
g/day versus <0.01
g/day} calculated
by Working Group

RR adjusted for
dietary variables
RR changed little
when also adjusted
for other
alcoholic
beverages; *,
significant

a_ . . . :
Relative risk (RR); 95% confidence intervals in parentheses
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proportion of beer drinkers among male cases of rectal and colon cancer (35% and 319,
respectively), compared with 19% of controls, but there was no difference in other types of
alcohol consumed. The authors conclude that ‘the excess of heavy drinkers, particularly of
beer, among men with rectal cancer appeared to reflect factors such as religious differences,
smoking habits and the lower socioeconomic status of that group’. There was no difference
in alcohol consumption between the rectal cancer group and the second control group.

Miller, A.B. et al. (1983) conducted a case-control study in Toronto, Canada, of 348
patients with colon cancer and 194 with rectal cancer, compared with two series of controls
consisting of 542 individually matched neighbourhood and 535 frequency matched hospital
controls. Standardized interview information was obtained on usual frequency of food and
alcohol consumption. Analysis was done for groups of foods rather than nutrients, and
these included alcoholic beverages, in particular beer. There was some evidence of an
increased risk for rectal cancer, but not colon cancer, in association with beer intake;
nonsignificantly elevated RRs of 1.3 for men and 1.6 for women were found among
individuals in the highest consumption tertile. There was no indication of an association
between colon or rectal cancer and other types of alcohol consumption.

The association between beer drinking and cancer of the rectum was investigated by
Kabat et al. (1986) in a case-control study of 130 male and 88 female rectal cancer cases, all
histologically confirmed, and 336 males and 249 female controls. The controls consisted of
patients with cancers other than of the digestive tract and disease conditions not associated
with tobacco use. A maximum of three controls was matched to each case on the basis of
age, sex and calendar year of hospital interview. Information on consumption of beer, wine
and spirits throughout adulthood (quantity and duration), and on smoking and socio-
demographic characteristics was obtained by standardized interview. Beer intake ‘was
significantly associated with estimated risk of rectal cancer in men, the RR increasing with
consumption. For drinkers of 32 0z or more of beer per day, the RR was 3.5. There was no
association with duration of beer drinking. A nonsignificant inverse association with
consumption was seen for women; however, only nine cases and 40 controls drank beer
more than occasionally. In conditional multiple logistic regression analyses, the RR for beer
drinking decreased slightly when controlled for potential confounding variables, and the
RR for men drinking 232 oz/day, when adjusted for religion and education, was 2.7.
Consumption of wine or spirits showed no association with rectal cancer.

Potter and McMichael (1986) reported a population-based case-control study of 419
incident cases of large-bowel cancer (220 colon, 199 rectum) and 732 community controls,
interviewed regarding diet and alcohol in 1979-81 in Adelaide, Australia. Information
regarding food and alcohol intake was obtained using a quantitative frequency question-
naire; the reproducibility of information about alcohol consumption was documented in a
study of a subgroup of the study population re-interviewed by that research group in
Adelaide (Rohan & Potter, 1984). Analysis by quintile of alcohol consumption showed that
total alcohol intake was associated with nonsignificantly increased risks of both colon and
rectal cancer in women but not in men. In both men and women, there were increased risks
for colon and rectal cancer associated with consumption of spirits. For colon cancer, there
was a statistically significant, approximate doubling of risk associated with drinking a glass
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[volume unspecified] of spirits per day in women, and with drinking two glasses per day in
men, relative to abstainers. For rectal cancer, there was a weaker association with
consumption of spirits. There was no association between beer consumption and cancer at
either site.

As part of a large investigation of colorectal cancer incidence, etiology and survival in
Melbourne, Australia, a case-control study was conducted to identify whether diet and
alcohol, among other variables, were associated with colorectal cancer (Kuneer al., 1987a).
The authors compared 715 incident cases of adenocarcinoma of the large bowel with 727
age- and sex-matched community controls. Information about the total lifetime intake of
specific alcoholic beverages was obtained by interview, and data were classified by level of
consumption of beer, wine, spirits and total alcohol. There was little evidence of an
-association of any of the alcohol variables with the risk of colon cancer; however, beer was
found to be a significant risk factor for rectal cancer in men (RR, 1.0, 1.7, 1.8, 1.9 for four
increasing quartiles of consumption), controlling for ten dietary variables and for other
categories of alcoholic beverage. This effect was greatest in older men. RRs were similar in
women but did not attain significance. Consumption of spirits was associated with a
reduced risk of rectal cancer in men. [The Working Group noted that some controls were
re-interviewed (Kune er al., 1987b), which seriously limits the interpretation of these
findings. ]

Stomach and colorectal cancer (see Tables 60 and 61): In an early case-control study by
Stocks (1937) in North Wales and Liverpool, UK, trained interviewers obtained histories
from hospitalized patients with and without cancer. Within each residential area, the
frequency of consumption of alcohol by cancer patients aged 45-74 years was compared
with that expected on the basis of sex- and age-specific frequency distributions of the
non-cancer patients, who totalled 4630 men and 4900 women 45-74 years old. In men, usable
data were available from 153 stomach cancer patients and 166 patients with colorectal
cancer; beer drinking was positively associated with intestinal cancer (RR calculated by the
Working Group to be 1.4 in those who drank daily or weekly in comparison with those who
drank less often) but not with stomach cancer. [The Working Group noted that, because of
the very low prevalence of self-reported alcohol consumption in women, no informative
comparison could be made.]

A case-control study of 93 male cases of stomach cancer and 279 controls, and of 340
male cases of colorectal cancer and 1020 controls was conducted by Higginson (1966). Cases
were patients admitted to seven hospitals in Kansas City, USA, with histologically
confirmed cancer; controls were hospital patients with no obvious gastrointestinal disease
or recent dietary abnormality, frequency matched with cases for sex, age and race. Alcohol
consumption was estimated from interviews conducted in hospital. For both stomach and
colorectal cancers, the alcohol consumption profiles of cases and controls were virtually
identical. Stomach cancer was associated with ‘heavy periodical’ (i.e., weekend) drinking,
but the numbers involved were small (five cases and three controls).

In Norway, Bjelke (1973) compared 228 stomach cancer cases (147 male, 81 female), 162
colon cancer cases (89 male, 73 female), 116 rectal cancer cases (64 male, 52 female) and 221
unconfirmed cases, with 1394 hospital controls matched for sex, age, hospital and
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interviewer. Consumption of beer, wine and spirits and other dietary items was assessed by
interview in terms of six categories of usual frequency. The prevalence of use of any kind of
beverage and the mean frequencies were very similar among cases and controls for cancer at
each of the sites, in both men and women. In women, stomach cancer was positively
associated with beer consumption, but negatively associated with consumption of spirits.

[The Working Group noted that each case series was compared with the whole series of
controls without taking the original matching into account.]

In a case-control study carried out in Minnesota, USA, the design of which was very
similar to his Norwegian study, Bjelke (1973) compared 83 stomach cancer cases (67 male,
16 female), 259 colon cancer cases (144 male, 115 female) and 144 rectal cancer cases (74
male, 40 female) aged 39-75 years, with 1657 hospital controls matched for age, sex, race and
hospital, excluding persons with gastrointestinal diseases and a few other specified
conditions. A significant positive association was seen for men and women combined for
rectal cancer and- beer consumption. For colon cancer and consumption of spirits, the
association was significantly positive for men and negative for women.

In a patient interview study (Williams & Horm, 1977) as part of the Third National
Cancer Survey (see description, pp. 170-171), 202 stomach cancer cases (120 male, 82
female), 653 colon cancer cases (294 male, 359 female) and 303 rectal cancer cases (165 male,
138 female) were compared with 1209 male and 2609 female controls, who were other cancer
cases in the survey. After controlling for age, race and cigarette smoking, the risk for colon
cancer among men was significantly increased with high total ethanol consumption (RR,
1.5) and for drinking beer, wine or spirits. The risk for neither rectal nor stomach cancer
showed a clear association with alcohol consumption in men. Among women, the risk for
rectal cancer was significantly increased (RR, 2.0) with high consumption of total ethanol,
while the risks for colon and stomach cancers showed no statistically significant increase.
There was a moderate association between stomach cancer in women and consumption of
wine and beer (but not spirits).

Tuyns et al. (1982) conducted a population-based case-control study in which 163
stomach cancer cases, 142 colon cancer cases and 198 rectal cancer cases were identified and
interviewed prospectively, during 1975-80, in Calvados, France. A total of 1976 population
controls were interviewed during 1973-80, comprising a random sample of all people aged
over 20 years in the source population. A standard interview questionnaire was used, which
was developed for French patterns of alcohol consumption and administered by specially
trained dieticians. There were nonsignificantly increased RRs for colon cancer (1.4;95% CI,
0.3-5.7) and rectal cancer (1.6; 0.5-5.5) in alcohol consumers versus abstainers, and a
nonsignificantly decreased RR for stomach cancer (0.5; 0.2-1.8).

(N Cancer of the liver
(1) Cohort studies (descriptions of studies of cancers at many sites are given on

pp. 158-164)

In most of the cohort studies on liver cancer, summarized in Table 62, it is probable that
several cases classified as having primary liver cancer in fact had metastatic liver cancer,



Table 62. Relative risks for liver cancer in cohort studies

Study and reference

No. of subjects

Relative risk®

Comments

Norwegian Alcoholics
(Sundby, 1967)

Finnish
Alcohol Misusers
Alcoholics

(Hakulinen et al., 1974)

Massachussetts Alcoholics
{Monson & Lyon, 1975}

UK Alcoholics
(Adelstein & Whita, 1976)

Dublin Brewery Workers
(Dean et al., 1979)

US Veterans Alcoholics
(Robinette et al., 1979)

Danish Brewery Workers
(Jensen, 1980)

Canadian Alcoholics
{Schmidt & Popham, 1981)

Japanese Prospective Study
(Hirayama, 1981)

Japanese Doctors
(Kono et al., 1986)

Japan
{Shibata et al., 1986)

6 deaths

66 cases
2 cases

4 deaths

5 deaths

7 deaths

2 deaths

29 cases

4 deaths

t

51 deaths

21 deaths

N
vt

5.8* in males

1.3

>1

1.3+

nonsmokers, 0.9

<200 000 cig., 1.3

200 000-400 000 cig., 1.2
>400 000 cig., 1.5

ex—drinkers, 1.4 (0.4-4.8)

occasional drinkers, 1.5 (0.6-3.8)
daily drinkers <2 go, 2.0 (0.8-5.1)
daily drinkers >2 go, 2.7 (1.0-6.8)

7.5*% for shochu drinkers

Compared with Norwegian
population

Daily drinkers; RRs calculated
by the Working Group

RR adjusted for age and smoking

Fishing area - RR not adjusted
for smoking

a s s o X ; .
*, significant; ;95% confidence interval in parentheses
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because of difficulties in diagnosis. Furthermore, it is clear that, in some of these studies,
cases of primary liver cancer were grouped with other cancers. Both practices would tend to
affect (probably underestimate) the strength of the association between alcohol consump-
tion and risk for primary liver cancer.

In the prospective Japanese study (Hirayama, 1975, 1978, 1981), the most recent
(Hirayama, 1981) age-adjusted rate ratio for primary liver cancer between daily drinkers
and nondrinkers was calculated by the Working Group to be 1.3, which is significantly
different from the null value of 1.0. [The Working Group noted that data on hepatitis B virus
serology were not available.]

In the study of Japanese doctors (Kono et al., 1983, 1985, 1986), the numbers of deaths
(and age-adjusted death rates per 10 000 per year) are given for primary liver cancer (ICD-8
155, 197.8) as follows: seven deaths (3.6) among nondrinkers, four (4.9) among ex-drinkers,
14 (5.7) among occasional drinkers, 13 (7.1) among daily drinkers of less than 2 go(lgo=
180 ml saké =22 g ethanol) and 13 (9.0) among daily drinkers of more than 2 go. Excluding
ex-drinkers, and using logistic regression to control for age and tobacco smoking, the partial
regression coefficient for alcohol intake is 0.317 (standard error, 0.125). The Working
Group calculated that this corresponds to a statistically significant RR for primary liver
cancer of 1.4 for an increase in alcohol consumption of 1 go per day. In-categorical
assessments, the RR (and 95% CI) for primary liver cancer, with nondrinkers as referents,
were 1.4 (0.4-4.8) for ex-drinkers, 1.5 (0.6-3.8) for occasional drinkers, 2.0 (0.8-5. 1) for daily
drinkers of less than 2 go, and 2.7 (1.0-6.8) for daily drinkers of more than 2 go. [The
Working Group noted that data on hepatitis B virus serology are not available, and that no
information is given about the actual proportion of cases with primary liver cancer in the
rubric 197.8, unspecified liver cancer.]

In the study of Hawaiian Japanese (Blackwelder et al., 1980), seven deaths were due to
primary liver cancer and 16 to cirrhosis of the liver. The mean ethanol consumption in the
seven individuals with primary liver cancer had been 12.0 mI[9.5 g]/ day, compared to 36.8
ml[29 g]/day among individuals who had died from cirrhosis of the liver, and to 13.6 ml [11
g]/day in living members of the cohort. All values were ascertained at the initial baseline
examination and were not age-standardized.

Another cohort study in which role of alcohol and tobacco in the etiology of primary
liver cancer was explored in the general Japanese population was recently reported (Shibata
etal., 1986). The study was based on follow-up of 639 men in a farming area and 677 menin a
fishing area, in the context of a longitudinal study to evaluate risk factors for coronary heart
disease. There was no effect of saké drinking in either the farming or the fishing area nor any
effect of drinking shochu (a distilled alcoholic beverage made in Japan, containing about
25% alcohol) in the farming area. However, in the fishing area, the observed (18) to expected
(2.4) ratio among shochu drinkers was 7.5 (p < 0.001), with an apparent but nonsignificant
dose-trend. [The Working Group noted that the association is not confounded by tobacco
smoking, but the lack of data concerning hepatitis B virus, the absence of a similar
association with shochu in the other study area, and the small overall study size make
interpretation of these findings difficult.]
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In several studies of cohorts of persons with high alcohol intake, the observed number of
deaths from primary liver cancer has been compared with the number expected on the basis
of the age-, sex- and calendar-time-specific mortality from this cancer in a reference
population. In the study of Norwegian alcoholics (Sundby, 1967), six deaths were observed,
with 3.1 expected in Norway. In the Canadian study of Schmidt and de Lint (1972) on
alcoholics, no death from primary liver cancer was observed. [The Working Group
estimated that approximately two would have been expected on the basis of expected figures
in studies of similar size and background rates.] In this study, a high excess of deaths due to
cirrhosis of the liver was observed (56 among men and 12 among women, with 4.9 and 0.5
expected), but the authors of the study consider it unlikely that deaths due to primary liver
cancer had been misdiagnosed as due to cirrhosis, since most deaths occurred in large
hospitals and autopsies were performed on 55% of those who died from cirrhosis.

Ina five-year mortality study in one company in the USA of 922 alcoholics and an equal
number of nonalcoholics, individually matched by age, sex, payroll, class and geographic
location, no death from primary liver cancer was observed (Pell & D’Alonzo, 1973). [The
Working Group estimated that approximately one would have been expected.] An excess of
deaths due to cirrhosis of the liver was found among alcoholics (11 deaths due to cirrhosis,
compared to none among nonalcoholics).

In the study of UK alcoholics (Nicholls et al., 1974; Adelstein & White, 1976), there were
five deaths from liver cancer (including extrahepatic bile ducts) among men, while 0.9 would
have been expected, giving a significant SMR of 5.8. In the study of Finnish alcohol
misusers and alcoholics (Hakulinen et al., 1974), there were 66 cases of primary liver cancer
in the misusers cohort and two in the alcoholics cohort, with 44.3 and 0.8 expected,
respectively; the first comparison gave a significant result. In the study of Massachussets
alcoholics, Monson and Lyon (1975) found four deaths from primary liver cancer (including
biliary passages), with 4.2 expected. In the cohort study of male Dublin brewery workers
(Dean et al., 1979), there were seven deaths from primary liver cancer with 5.5 expected from
Dublin death rates. In the cohort study of male Danish brewery workers (Jensen, 1980),
there were 29 incident cases of primary liver cancer with 19.2 expected; this result was
significant. In the study of alcoholic US veterans (Robinette et al., 1979), there were two
deaths in a category that included primary liver cancer (as well as other rare cancers in
ICD-8 rubrics 152, 156, 158 and 159), whereas no such death was observed in a comparison
age-matched group. In the cohort study of male alcoholics in Canada (Schmidt & Popham,
1981), four deaths from primary liver cancer (ICD-8, 155, 156) were observed with 2.0
expected.

[The Working Group noted that, taken together, the results of these ten cohort studies
on alcoholics generate 125 observed cases of liver cancer versus 83.3 expected. The ratio,
based on the three most reliable studies, is 1.5 (1.2-1.9). The ratio based on the total numbers
of observed and expected cases in all the cohorts is 1.5 (1.3-1.8). Both are significant at the
1% level.]

(ii) Case control studies v
The results of case-control studies of primary liver cancer are summarized in Table 63.



Table 63. Summary of results of case—control studies of primary liver cancer and alcohol consumption

Place (reference)

Subjects
{cases,
controls)

Exposure measurement

Results®

France, Paris
(Schwartz et al., 1962)

USA, Multicenter
(Williams & Horm, 1977)

Switzerland, Geneva
(Infante et al., 1980b)

Philippines

(Bulatao~Jayme et al., 1982)

Hong Kong
(Lam et al., 1982)

USA, New Jersey

(Stemhagen et al., 1983)

Men
(61, 61)

Men

(18, 1770)
Women

(10, 3178)

Men

(31, 207)
Women

(4, 226)

Men

(74, 74)
Women
(16, 16}

Men

(95, 95)
Women
{12, 12)

Men

(178, 356)
Women

(87, 174)

Average daily ethanol
intake

Three categories of
wine, beer, spirits or
total

Main daily and life-long

ethanol consumption

Categorization into
'heavy’ (38.4 g) and
"light’ (9.8 g)
drinkers using mean
ethanol intake per day
of all subjects

‘Alcohol consumption’,
details not given

Categorization into
nondrinker, light,
moderate, medium-heavy
and heavy drinker

High but equal ethanol consumption among cases and

controls

Suggestive positive but not significant association
Women

Men
Nondrinkers 1.0
Moderate drinkers 0.5
Heavier drinkers 2.8

1.0
5.1

Ethanol consumption among cases twice as high as that

among controls

Light aflatoxin, light
Light aflatoxin, heavy
Heavy aflatoxin, light
Heavy aflatoxin, heavy

alcohol:
alcohol:
alcohol:
alcohol:

1.0
3.9*
17.5%
35.0%*

No significant positive association

In both sexes, statistically significant linear trends
with increasing ethanol consumption

Men
Nondrinkers 1.0
Light 1.0 (0.
Moderate 1.2 (0.
Medium 2.5 (1.
Heavy 2.0 (0.

5-2.1)
5-2.7)
0-6.5)
8-5.1)

Women

1.0

1.7 (0.7-4.2)
2.2 (0.9-5.7)

3.7 (0.2~93.6)
5.6 (0.8-38.6)
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Table 63 (contd)

Place (reference) Subjects Exposure measurement Results®
{cases,
controls)
USA, Los Angeles County Men Three categories of 0-9 gs/day, 1.0
(Yu et al., 1983) {50, 50) ethanol intake: low, 10-79 g/day, 0.9 (0.4-1.9)
Women moderate, high >80 gsday, 4.2 (1.3-~13.8)
(28, 28)
Sweden Hepatocellular Categorization into Alcohol
(Hardell et al., 1984) carcinoma: men nondrinkers, light con-— 0-79 g/day >80 g/day
(83, 166) sumers of spirits (<4 Non~/ex—smokers 1.0 @
Cholangiocarcinoma: bottles/year), moderate <1 pack/day 1.4 (0.6-3.4) 0.8 (0.1-4.6)
men (15, 30) consumers (>1 bottle/ >1 pack/day 1.8 (0.7-5.0) 14.0 (1.7-113.9)
month~<1 bottle/week),
heavy consumers (>1 Nondrinkers, 1.0
bottle/week) (1 bottle Light drinkers, 2.1 (0.9-5.1)
= 370 ml spirits) Moderate drinkers, 2.9 (1.0-8.7)
Heavy drinkers, 4.3 (1.8-10.8)
UsA, five states Men Categorization into no  Statistically significant dose-dependent association
(Austin et al., 1986) (60, 110) use, infrequent use, with frequency of alcohol intake
Women occasional use, regular Nondrinkers 1.0
(26, 51) use (at least onces/day) Infrequent drinkers 1.4
occasional drinkers 2.3
Regular drinkers 2.6
Greece, Athens Men Total daily ethanol No association for ethanol consumption with
(Trichopoulos et al., 1987) (173, 400) consumption in grams or without underlying cirrhosis; for liver cancer

with cirrhosis, 'heavy’ ethanol consumption
(>70 gs/day), adjusted RR, 1.2

8pelative risk; 95% confidence intervals in parentheses; *, significant

(414
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In a large case-control study of all cancers in Paris, Schwartz er al. (1957, 1962; see
description, p. 167) grouped 61 male cases of primary liver cancer, pancreatic cancer and
cancers of the peritoneum, and compared them with matched hospital controls. The
proportion of alcoholics and the mean alcohol intake were almost identical in the two
groups.

In a study conducted within the Third National Cancer Survey (Williams & Horm, 1977;
see description, pp. 170-171), there were 18 cases of primary liver cancer in men and ten
among women. Men in the higher time-weighted alcohol consumption category had a RR
for primary liver cancer of 2.8, after adjustment for smoking, but there was no elevation of
risk among men in the moderate consumption category (RR, 0.5). There were no women in
the higher alcohol consumption category; among those in the moderate consumption
category, the tobacco-adjusted RR for primary liver cancer was 5.1. None of these
associations was significant.

In a case-control study in Geneva, with 31 male and four female cases of histologically
confirmed primary liver cancer and 207 and 226 population controls (among whom the
participation rate was 70%), Infante er al. (1980a,b) found substantially higher age-
standardized alcohol consumption among the cases than among the controls (47 g ethanol
in men; 12 gin women). The differences in alcohol consumption were not related to the small
differences in tobacco smoking between cases and controls. Alcohol consumption was not
higher among primary liver cancer cases with cirrhosis (72 g in men, 23 g in women) than
among those without cirrhosis (101 gin men). [The Working Group noted that information
concerning hepatitis B virus serology was not available.]

In a case-control study of 90 histologically confirmed cases of primary liver cancer (74
male, 16 female) and 90 age- and sex-matched hospital controls with normal liver function
tests in the Philippines, Bulatao-Jayme et al. (1982) investigated the role of alcohol and
aflatoxin intake in the etiology of primary liver cancer. Intake of alcohol and of aflatoxin
(see IARC, 1976b, 1987a) were ascertained using dietary questionnaires and on the basis of
aflatoxin contamination of various foods and the ethanol content of alcoholic beverages. In
comparison with ‘light aflatoxin-light alcohol’ consumers (referent group), the RRs were 3.9
among ‘light aflatoxin-heavy alcohol’ consumers, 17.5 among ‘heavy aflatoxin-light
alcohol’ consumers and 35.0 among ‘heavy aflatoxin-heavy alcohol’ consumers. [The
Working Group noted that the lack of data concerning hepatitis B virus serology in this
study, and the probable correlation between prevalence of hepatitis B surface antigen carrier
state and both alcohol and aflatoxin intake hinder interpretation of the results.]

In a study of 107 cases (95 male, 12 female; 106 histologically confirmed) and 107
controls matched for sex, age and hospital in Hong Kong, Lam et al. (1982) found that
serum hepatitis B surface antigen carrier state and tobacco smoking were independent risk
factors for primary hepatocellular carcinoma. While no data were reported, the authors
stated that neither alcohol intake nor aflatoxin contamination of foods was significantly
related.

Stemhagen er al. (1983) studied 265 cases (178 male, 87 female) of histologically
confirmed primary liver cancer (216 hepatocellular carcinoma) and 530 controls (356 male,
174 female) matched for age, sex and county of residence in New Jersey, USA, by interviews
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mostly (96%) with next-of-kin; dead cases were matched through death certificates with
dead controls. There were statistically significant linear trends with increasing alcohol
consumption up to RRs of 2.0 and 5.6 among heavily drinking men and women,
respectively. Drinking habits were also studied by type of alcohol consumed, but the
numbers were small, and the only remarkable finding was a strong association among
women between exclusive beer drinking (RR, 10.6; 95% CI, 2.6-42.9) and primary liver
cancer. No association was found between primary liver cancer and tobacco smoking,
probably because most of the controls had tobacco-related diseases, notably ischaemic
heart disease. [The Working Group noted that data concerning hepatitis B virus serology
were not available.]

Yu et al. (1983) studied 78 cases (50 male, 28 female) of hepatocellular cancer identified
through the Los Angeles County Cancer Surveillance Program and 78 age-, sex- and
race-matched neighbourhood controls in California, USA, and found a statistically
significant association with high ethanol consumption: the RR (and 95% CI) for intake of
10-79 g/day was 0.9 (0.4-1.9) and that for >80 g/day was 4.2 (1.3-13.8). [The Working
Group noted that information concerning hepatitis B virus serology was not available.]

In a study in Sweden (Hardell e al., 1984), 83 male deaths from histologically confirmed
hepatocellular carcinoma and 15 from histologically confirmed intrahepatic cholangio-
cellular carcinoma, identified through the Swedish Cancer Registry, were each matched
with two deceased population controls drawn from the National Population Register;
relatives were asked to complete written questionnaires. A statistically significant, dose-
dependent association of consumption of spirits was found with hepatocellular carcinoma
and a suggestive association with intrahepatic cholangiocarcinoma. Only 349% of the
hepatocellular carcinoma cases were reported to have cirrhosis. [The Working Group noted
that data on hepatitis B virus serology were not available.]

In a study in five states in the USA on 86 cases (60 male, 26 female) of hepatocellular
carcinoma (80 histologically confirmed), diagnosed in any of 12 hospitals, and 161 (110
male, 51 female) age-, sex- and race-matched controls, excluding those with tobacco-related
diseases and primary liver diseases, Austin ez al. (1986) found that chronic hepatitis B virus
infection was strongly related to hepatocellular carcinoma and that there was also a
moderately strong, dose-dependent association between alcohol consumption and risk for
liver cancer, adjusted for age and hepatitis B virus status.

Trichopoulos et al. (1987) studied 194 cases (173 male, 21 female) of hepatocellular
carcinoma (113 histologically confirmed) admitted to three major hospitals in Athens,
Greece, and 456 (400 male, 56 female) hospital controls with diagnoses other than cancer or
liver disease. A strong, highly significant association was seen between hepatocellular
carcinoma and both serum hepatitis B surface antigen carrier status and tobacco
consumption, but there was no association (with or without underlying cirrhosis which was,
in most cases, hepatitis B virus-related) with ethanol consumption after adjustment for age,
sex, carrier status and tobacco smoking.

(iii) Studies of joint exposure
Hirayama (1981) found an interaction between tobacco smoking and alcohol drinking in
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the causation of primary liver cancer. The rate ratios, calculated by the Working Group,
between daily drinkers and other males were 0.9 among nonsmokers, 1.3 among cumulative
smokers of up to 200 000 cigarettes, 1.2 among cumulative smokers of 200 000400 000
cigarettes, and 1.5 among cumulative smokers of more than 400 000 cigarettes. [The
Working Group noted that details which would allow alternative statistical calculations to
be made are not given.] Yu er al. (1983) found a stronger association with alcohol drinking
among heavy cigarette smokers than among those who smoked less. Heavy smokers (1
pack/day) who were also heavy drinkers (80 g ethanol/ day) had a RR of 14.0(1.7-113.9),
while the RR for all heavy drinkers was 4.2. Austin et al. (1986) found no interactive effect of
tobacco and alcohol consumption and risk for hepatocellular carcinoma.

Interactive effects between ethanol and hepatitis B virus in the causation of primary liver
cancer have been postulated by several authors on the basis of relatively small or
inadequately controlled clinical, pathological or clinicopathological studies. Support for
this notion was recently provided by a case-control study (Oshima et al., 1984) on liver
cancer, performed within a cohort of 8646 male voluntary blood donors who were found to
be hepatitis B surface antigen-positive during examination at the Red Cross Blood Center in
Osaka, Japan, during the period 1972-75 and were followed through 31 December 1980, for
an average period of 6.2 years. Twenty cases of primary liver cancer were found (3.03
expected; RR, 6.6). For these 20 cases of liver cancer and 40 age-matched controls selected
from healthy hepatitis B virus carriers, detailed information on tobacco smoking and
alcohol drinking was obtained. Drinking habits were classified into three categories: heavy
(not less than 3 go of saké or other alcoholic beverages, equivalent to 80 ml [63 g]
ethanol/day), moderate and none or light (less than 1 go of saké or the equivalent of 27 ml
[21 g] ethanol/day). A strong, dose-dependent, significant, positive association (RR, up to
8.0; 95% Cl, 1.3-49.5) between alcohol drinking and primary liver cancer was observed,
which was apparently not confounded by tobacco smoking (also positively related to the
occurrence of primary liver cancer).

Possible interactions between ethanol and aflatoxins in the etiology of liver cancer have
been investigated in two studies; a more than additive effect was reported by Bulatao-Jayme
et al. (1982), whereas no effect of either ethanol or aflatoxin was found by Lam et al. (1982).

(8) Cancer of the pancreas

(i) Cohort studies (descriptions of studies of cancer at many sites are given on
pp. 158-164)

In none of the nine cohorts with high alcohol intake (see Table 64) was there a
significantly elevated number of pancreatic cancers (Sundby, 1967; Schmidt & de Lint,
1972; Hakulinen ef al., 1974; Adelstein & White, 1976; Dean et al., 1979; Monson & Lyon,
1979; Robinette ez al., 1979; Jensen, 1980; Schmidt & Popham, 1981). In only four studies
was the observed number of cases greater than five: seven in a follow-up of the study of
Adelstein and White (1976; Nicholls et al., 1974), 17 in the study of Dean et al. (1979),44 in
the study of Jensen (1980) and 11 in that of Schmidt and Popham (1981).
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Table 64. Relative risks (RR) for pancreatic cancer in cohort studies

Study and reference No. of subjects RR Comments
Norwegian Alcoholics 5 deaths 1.6 Compared with
(sundby, 1967) Norwegian population
0.9 Compared with Oslo
population
Canadian Alcoholics 1 death

(Schmidt & de Lint, 1972)

Finnish Alcoholics 4 cases 1.8
(Hakulinen et al., 1974)

Massachusetts Alcoholics 3 deaths 0.6
(Monson & Lyon, 1975)

UK Alcoholics 7 deaths 1.5
(Adelstein & White, 1976)

Dublin Brewery Workers 17 deaths 1.2 Compared with Dublin
(Dean et al., 1979) population
1.5 Compared with Irish
population
US Veterans Alcoholics 4 deaths 0.9

(Robinette et al., 1979)

Danish Brewery Workers 44 cases 1.1
(Jensen, 1980)

Canadian Alcoholics 11 deaths 1.2 Compared with
{Schmidt & Popham, 1981) Ontario population
1.1 Compared with US
veterans

0.8 Compared with US
veterans with
similar smoking
habits

In the Japanese prospective study, the SMR for pancreatic cancer among men who
consumed alcoholic beverages daily compared with those who did not was 1.1 after eight
years (Hirayama, 1975), 0.9 after nine years (Hirayama, 1978) and 0.8 after 16 years
(Hirayama, 1985). Furthermore, there was no evidence for an interaction between alcohol
intake and tobacco smoking in the causation of pancreatic cancer (Hirayama, 1979).

In the Kaiser-Permanente study (Klatsky ez al., 1981), the numbers of pancreatic cancer
deaths (and ten-year cumulated mortality per 1000 persons) were two (1.0) among
nondrinkers, five (2.5) among light drinkers (two or fewer drinks/day); three (1.5) among
moderate drinkers (three to five drinks/day); and six (3.0) among heavy drinkers (six or
more drinks/day). The association appears to be positive but it is not statistically significant
and does not show a clear dose-dependent pattern. Although subjects were matched for
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smoking habits, some residual confounding by duration and intensity of smoking could not
be excluded.

Heuch et al. (1983) reported a cohort of 16 713 subjects, comprisinga random sample of
Norwegian males (48%), brothers of Norwegians who had emigrated to the USA (20%), and
spouses and siblings (males and females) of individuals interviewed in a case-control study
of gastrointestinal cancer (32%). For only 4995 men was information on both alcohol
drinking and tobacco smoking or chewing available; among these, 18 histologically verified
cases of pancreatic cancer occurred. Among ‘frequent current users’ of alcohol (drinking of
beer or spirits at least 14 times per month), five histologically verified cases of cancer of the
pancreas were observed, whereas the tobacco-adjusted expected number was 1.7. Among
nondrinkers, the observed and expected numbers were three and 7.6, whereas in the
intermediate category of moderate alcohol drinkers the corresponding figures were ten and
8.7. The authors interpreted their findings as strongly supportive of a causal role for alcohol
(p=10.001 for trend). [However, the authors’ estimate of a RR of 10.8 between frequent and
nonusers, which the Working Group was unable to reproduce, is based on only 18 cases and
has a lower 95% confidence limit of 2.2 (Velema ez al., 1986). The Working Group noted that
this fact, together with the apparent high nonparticipation rate of heavy drinkers during the
formative phase of the cohort, and the conflicting evidence derived from histologically
confirmed and nonconfirmed pancreatic cancer cases (among the latter, the association with
alcohol intake appears to be negative), make a causal interpretation of the findings
difficult.]

In the study of Japanese doctors (Kono er al., 1983, 1986), deaths (and age-adjusted
death rates) from pancreatic cancer (per 10 000 persons per year) were three (1.7) among
nondrinkers, two (2.4) among ex-drinkers, five (2.1) among occasional drinkers, one (0.5)
among daily drinkers of less than 2 go and three (2.4) among daily drinkers of more than 2
go. Excluding ex-drinkers, and using logistic regression to control for age and smoking,
gives a partial regression coefficient for alcohol intake corresponding to a SMR of 1.0,
implying that alcohol drinking does not increase the risk for pancreatic cancer.

In the study of Hawaiian Japanese (Blackwelder e al., 1980), 13 deaths from pancreatic
cancer were identified within eight years of the initial examination. The mean ethanol
consumption in these 13 individuals was 13.7 m1 (11 g)/ day compared to 13.6 ml (11 g)/ day
in living members of the cohort.

Furthermore, in the five-year mortality study of 922 alcoholics and an equal number of
nonalcoholics, individually matched by age, sex, payroll, class and geographical location in

a US company, there were two deaths from pancreatic cancer among alcohohcs and none
among nonalcoholics (Pell & D’Alonzo, 1973).

[The Working Group noted that the observed number of deaths due to pancreatic cancer
in all the cohort studies on alcoholics combined was 98, with ~ 84.4 expected. The pooled
SMR (and 95% CI) is thus 1.2 (0.9-1.4).]

(i1) Case-control studies
The results of case-control studies of pancreatic cancer are summarized in Table 65.



Table 65. Summary of results of case—control studies of pancreatic cancer and alcohol intake

Place (reference)

Subjects
(cases, controls)

Exposure measurement

Results®

Japan

(Ishii et al., 1968, 1973)

USA, three cities
{(Wynder et al., 1973a)

USA, Multicenter
(Williams & Horm, 1977)

Switzerland, Geneva
(Raymond et al., 1987)

uUsa
(Lin & Kessler, 1981)

USA, Boston and Rhode Island

{MacMahon et al., 1981)

Greece, Athens
(Manousos et al., 1981)

UsSA, California
(Haines et al., 1982)

Men, women

(475, 122 261)
Men

(100, 200)
Women

(42, 107)
Men

(901, 1770)
Women

(85, 3178)
Men, women
(88, 336)
Men

(57, 57)
Women

(37, 37)
Men

(218, 307)
Women
(149, 337)
Men

(32, 172)
Women

(18, 34)
Men

(56, 112)
Women

(60, 120)

Categories of alcohol
intake

Categorization into
nondrinkers, occasional
drinkers, reqular
drinkers

Three categories of
wine, beer, spirits
and total alcochol

Mean weekly consumption
of red wine and beer

No clear definition

Categorization into
nondrinkers, occasional
drinkers, reqular
drinkers

Regular drinkers of
>10 g ethanol
daily

Categorization into
alcohol intake < once
a day, regqular daily
consumption, patients
with alcohol-related
problems

RR, ~1.5 for drinkers versus nondrinkers

RR [1.3 (0.8-2.0)] for drinkers versus
nondrinkers

RR (heavier versus nondrinkers)
men, 1.3
women, 0.6

red wine <1270 ml/week 1.0
21270 ml/week 0.9

beer <900 ml/week 0.7 (0.3-1.3)
2900 ml/week 2.9

Patients drank more wine than controls
{16.5% versus 8.3%), P < 0.05 for 22
glasses/day

Men Women
nondrinkers 1.0 1.0
occasional 1.3 (0.7-2.6) 0.8 (0.5-1.3)
regular 1.3 (0.6-2.6) 0.5 (0.3-1.1)

RR 0.7 (0.3-1.3) for regqular drinkers versus
others

No association

81¢
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Table 65 (contd)

Place {reference)

Subjects
(cases, controls)

a
EXxposure measurement Results

USA, several states
(Wynder et al., 1983)

France, Marseilles
(Durbec et al., 1983)

Japan, Tokyo
(Kodama & Mori, 1983a,b)

USA, Baltimore
(Gold et al., 1985)

UsA, Los Angeles County
(Mack et al., 1986)

Sweden, Stockholm and
Uppsala
(Norell et al., 1986)

Men

(153, 5469)
Women
(122, 2525)
Men

(37, 100)
Women

(32, 99)
Men

(59, 72)
Women

(25, 29)
Men

{94, 188)
Women
(103, 206)
‘Men

(282, 282)
Women
(208, 208)
Men

(55, 110)
Women

(44, 88)

RR for drinkers of »>5 oz daily versus
nondrinkers
.men, 1.6 (0.9-2.6)

women, 0.9 (0.3-2.1)

Daily alcohol intake

Daily ethanol intake in RR for median drinkers (~40 g/day) versus
grams nondrinkers, [2.4 (1.2-4.3)]

Habitual daily
consumption

RR for habitual drinkers versus others,
[0.6 (0.3-1.2)]

Categorization into No or inverse association
nondrinkers, drinkers

(any amount or frequency)

Daily ethanol intake in Alcchol (g/day)

grams; total and from <40 0.7 {(0.5-1.1)
various sources 40-79 0.8 (0.5-1.3)
>79 1.2 (0.7-2.2)

Daily ethanol consump~ Alcochol (g/day) vs hospital vs population

tion in grams controls controls
0-1 1.0 1.0
2-9 0.5 (0.3-0.9) 0.7 (0.5-1.2)
>10 0.5 (0.3~1.0) 0.6 (0.3-1.1)
- (90% CcI)

aRelative risk (RR) with 95% confidence

intervals, except where noted; [ ] when calculated by the Working Group
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On the basis of a clinical series of 83 patients with cancer of the pancreas in New Orleans,
USA, and a comparison series of 100 patients assembled independently and subsequently,
Burch and Ansari (1968) speculated that chronic alcoholism may substantially increase the
risk for pancreatic cancer. [The Working Group noted that this clinicakstudy was not
conducted as, and does not have the methodological characteristics of, a case-control
investigation.]

In a large case-control study of all cancers in Paris, Schwartz et al. (1957, 1962; see
description, p. 167) grouped 61 male cases of pancreatic cancer, primary liver cancer and
cancers of the peritoneum and compared them with matched hospital controls. The
proportion of alcoholics and the mean alcohol intake were almost identical in the two
groups.

Using as background data the results from a large population survey of 122 261 adults in
29 health districts in Japan, Ishii et al. (1968) analysed information gathered by
questionnaire from 475 patients with pancreatic cancer, hospitalized in 100 collaborating
institutions. They reported an increased RR (~ 1.5) for drinkers of alcoholic beverages.
[The Working Group noted that the statistical significance of the finding was not givenand
that differences in tobacc~ “iuoking between cases and controls were not accounted for in
the analysis.]

In a case-control study in three US cities, Wynder ez al. (1973a,b) compared 100 men and-
42 women with adenocarcinoma of the pancreas with 200 men and 107 women with diseases
not related to tobacco use. They found a slight, nonsignificant, dose-unrelated association
between alcohol consumption and risk for pancreatic cancer [RR, 1.3].

There were 224 cases of pancreatic cancer in the study of Williams and Horm (1977; for
description, see pp. 170-171), but total ethanol consumption could be assessed for only 91
male and 85 female cases. Among men, the data indicate an overall slight, nonsignificant
positive association between ethanol consumption and pancreatic cancer risk after adjust-
ment for age, sex, race, education and smoking (RR, 1.3). Among women there was no
association with ethanol consumption (RR, 0.6).

In a study in Geneva, Switzerland, the age-standardized mean daily ethanol consump-
tion of histologically confirmed cases of pancreatic cancer from Geneva University Hospital
was 46 g for men and 13 g for women; the corresponding consumption figures among
population controls (among whom participation was 70%) were 47 g for men and 12 g for
women; the differences are nonsignificant [RR for drinkers versus nondrinkers, ~ 1J(Voirol
et al., 1980). In a later analysis of the same data dnd a few additional cases, Raymond e? al.
(1987) observed, however, a significantly increased risk among beer drinkers (RR, 2.9).[The
Working Group noted that there was no a priori hypothesis with regard to beer and that
several comparisons, including one of individual beverages, had been undertaken.]

Lin and Kessler (1981) carried out a case-control study on 109 patients with
histologically confirmed pancreatic cancer from collaborating hospitals in five metro-
politan areas of the USA; 15 of the cases were islet-cell tumours. Controls were patients
without cancer matched 1:1 with the patients for sex, age, race and marital status. The
patients tended to drink more wine (16.5% versus 8.3%; p < 0.05 for two or more
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glasses/day) than the controls. [The Working Group noted that patients with tobacco- and
alcohol-related diseases were not excluded from the controls and that no information was
given on how alcohol consumption was analysed.]

In a study on 367 patients (218 men, 149 women) with histologically verified cancer of
the pancreas from 11 hospitals in Massachusetts and Rhode Island, USA, and 644 controls
with diseases unrelated to use of tobacco or alcohol, MacMahon er al. (1981) found no
evidence of an association between alcohol intake and pancreatic cancer risk; the overall
age- and sex-adjusted RR for regular drinkers was calculated by the Working Group to be
0.9 when adjusted for tobacco (95% CI, 0.6-1.3), with no evidence of increased risk at any
level of consumption or with any type of alcoholic beverage.

In a study on 50 patients (32 men, 18 women) with histologically verified cancer of the
pancreas from five hospitals in Athens, Greece, and 206 hospital controls (172 men, 34
women) with diagnoses other than cancer or disease of the liver or pancreas, Manousos ez al.
(1981) found a statistically significant association between pancreatic cancer and cigarette
smoking but no association with regular drinking of alcoholic beverages (10 g ethanol
daily). The RR, adjusted for age, sex and tobacco use, was 0.7 for regular drinkers in
comparison with nondrinkers.

In a study in California, USA, based on review of the medical records of 116 histo-
logically confirmed cases of pancreatic cancer (56 male, 60 female) from two medical
centres, two controls, matched for sex, age, race, hospital and year of admission, were
matched for every cancer case: one control with malignant disease, the other with
nonmalignant disease (Haines et al., 1982). No association was found between alcohol
intake and risk for pancreatic cancer.

In a US study on 275 histologically confirmed incident cases of primary pancreatic
cancer (153 male, 122 female) from 17 hospitals and 7994 hospital controls (5469 male, 2525
female) with diseases unrelated to tobacco and stratified for age and smoking, Wynder ef al.
(1983) found slight, dose-unrelated, nonsignificant associations between alcohol intake and
pancreatic cancer. Heavy drinkers (15 oz [~120 g] ethanol/day) had tobacco-adjusted
RRs of 1.6 among men and 0.9 among women, when compared to nondrinkers.

In a study of 69 histologically verified cases of adenocarcinoma of the pancreas (37 male,
32female) from three gastroenterology departments in Marseilles, France, and 199 controls
(100 male, 99 female) matched for sex, age and neighbourhood, without gastrointestinal
diseases, Durbec et al. (1983) found, in a logistic conditional regression model, a positive
association between total alcohol intake (particularly wine of high alcohol content) and
pancreatic cancer risk [RR for drinkers versus nondrinkers, 2.4]. The RR was reduced after
controlling for fat and carbohydrate intake, and there were unexpected negative associa-
tions with duration of alcohol consumption; there was no increased risk with regular
drinking of aperitives and spirits. [The Working Group noted that these findings, the lack of
association with tobacco smoking, and the unspecified participation rate among the
potential controls make interpretation of the results difficult.]

In a study on 84 primary pancreatic carcinoma cases (59 male, 25 female) confirmed at
autopsy and 113 randomly selected autopsy controls (72 male, 29 female) in Tokyo, Japan,
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Kodama and Mori (1983a,b) found no evidence for an increase in pancreatic cancer risk
among regular drinkers of saké or other alcoholic beverages, on the basis of information
derived from clinical records. The Working Group calculated a RR of 0.6 among habitual
drinkers, not adjusted for smoking.

Gold et al. (1985) matched 94 male and 103 female cases of histologically confirmed
pancreatic cancer from 16 hospitals in Baltimore, MD, USA, using an age-, race- and
sex-matched case-control design, with both a hospital control series and a random-digit-
dialling population control series. Proxy interviews were undertaken for 75% of the cases;
controls were interviewed directly. No association was found between alcohol intake and
cancer of the pancreas. The RR in comparison with the hospital controls was calculated by
the Working Group to be 1.1 (0.7-1.7) and that in comparison with population controls to be
0.6. The inverse association was more evident among wine drinkers: the RR was calculated
by the Working Group to be 0.9 (0.5-1.4) in comparison with hospital controls and 0.5
(0.3-0.8) with population controls.

In a population-based case-control study in Los Angeles, USA (Mack e? al., 1986), 282
male and 208 female cases of histologically confirmed pancreatic cancer in persons less than
65 years of age were identified from a cancer registry and compared with 282 male and 208
female matched neighbourhood controls. Information about alcohol intake was obtained
by proxy interview for most cases and by personal interview for most controls. A
nonsignificant inverse association was found between cancer of the pancreas and alcohol
intake from any source; the inverse association was more pronounced for table wine
consumption. The estimated RRs (versus nondrinkers) were 0.7 (0.5-1.1) for consumers of
less than 40 g ethanol daily, 0.8 (0.5-1.3) for consumers of 40-79 g ethanol daily and 1.2
(0.7-2.2) for consumers of more than 79 g ethanol daily (not controlled for tobacco). No
interaction between alcohol intake and smoking was evident.

A population-based case-control study in Sweden involved 55 male and 44 female cases
of histologically confirmed cancer of the pancreas compared with an age- and sex-matched
control series of hospital patients with inguinal hernia and another from the general
population (Norell ez al., 1986). Inverse associations were noted in both comparisons, with
RRs for frequent versus infrequent alcohol use of 0.5 (versus hospital controls) and 0.7
(versus population controls). The latter RR was calculated by the Working Group.

(h) Cancer of the breast

(i) Cohort studies

Four cohort studies in general populations have been published in which the association
between alcohol intake and breast cancer has been examined (see Table 66).

Hiatt and Bawol (1984) followed 88 477 female members of the Kaiser Foundation
health care plan in California (USA) who were more than 15 years of age at enrolment and
had completed a questionnaire on the use of alcoholic beverages. Between 1960 and 1972,
1169 incident cases of breast cancer occurred; multivariate analysis was done on 694 cases
over 30 years of age. After controlling for age, race, education, smoking, body mass index,
cholesterol level and reproductive factors (all of which made only small differences), the



Table 66. Relative risks for breast cancer in cohort studies
Reference Population No. of  Alcohol Relative  95% confidence Comment
cases consumption risk interval
Hiatt & Bawol 88 477 us 694 0 drinks/day 1.0 Controlled for race, education,
(1984) health-plan <3 drinks/day 1.0 smoking, body mass index,
members (1960-72); >3 drinks/day 1.4 [1.0—1.7]a cholesterol, reproductive factors;
follow-up until - no data on specific beverages
1977, aged
>15 years
Hiatt et al. 69 000 Us 303 Nondrinkers 1.0 Controlled for age, race, body mass
(1987) health~plan Past drinkers 2.2 1.2-3.9 index, smoking; effect not limited
members; 1-2 drinks/day 1.5 1.0-2.3 to any specific bevereage. RR
five years 3-5 drinks/day 1.5 0.8-2.8 highest among white and Hispanic
of follow-up >6 drinks/day 3.3 1.2-9.3 and postmenopausal women
(1979-24) -
Schatzkin USA, First 121 No drinks in 1.0 Controlled for education, body mass
et al. National Health last year index, dietary fat, reproductive
(1987) and Nutrition >0.1-1.2 g/day 1.4 0.8~2.5 factors; no data on specific
Examination Survey 1.3-4.9 g/day 1.6 0.9-3.1 beverage use; highest RR among
(1971-75); 7188 35 g/day 2.0 1.1-3.7 youngest and thinnest women
women 25-74 years -
of age; median
follow-up, 10 years
Willett Usa, 89 538 601 0 g/day 1.0 Significantly increased RR
et al. registered <1.5 g/day 1.0 0.8~1.3 independently for 5+ g/day of beer,
(1987) nurses aged 1.5~4.9 g/day 0.9 0.7-1.2 1.4 (1.1-1.8), liquor, 1.4
34-59 years 5.0~14.9 g/day 1.3 1.0-1.6 (1.1-1.7), but not winme, 1.1
followed up for 215 g/day 1.6 1.3-2.0 (0.9-1.4). RR highest among

4 years

thinner women and those without
other risk factors for breast cancer
(2.5; 1.5-4.2)

aCalculated by the Working Group
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SIRs were 1.0 for fewer than three drinks [not further specified] per day and 1.4 for three or
more drinks per day. [The Working Group noted that, because of the way in which the
question on alcohol use was asked, the authors were not able to divide the group consuming
fewer than three drinks per day more finely, or to examine the effects of specific beverages. ]

Hiatt et al. (1987) presented preliminary data in an abstract! on a separate cohort of
69 000 US women belonging to the same health care plan. During five years of follow-up
(1979-84), 303 incident cases of breast cancer occurred. After controlling for age, race, body
mass index and cigarette smoking, the SIRs were 1.5 for those consuming one to two drinks
of any alcoholic beverage per day, 1.5 for those consuming three to five drinks per day, and
3.3 for those consuming six or more drinks per day. RRs were strongest among white and
Hispanic and among postmenopausal women.

Schatzkin et al. (1987) analysed data from the first US National Health and Nutrition
Examination Survey. At enrolment, 7188 women 25-74 years of age examined during
1971-75 were available for analysis. During a median of ten years of follow-up, 121 incident
cases of breast cancer were diagnosed. After controlling for the effects of education, body
mass index, dietary fat (based on a single 24-h recall) and reproductive factors, the adjusted
RRs were similar or slightly higher than the crude relationships. When compared with
women reporting no alcohol use during the previous year, the SIRs were 1.4 for women
reporting an intake of <0.1-1.2 g ethanol per day, 1.6 for 1.3-4.9 g per day and 2.0 for=5 g
per day. No data were available on the use of specific beverages. The highest SIRs were seen
among the youngest and thinnest women.

Willett er al. (1987) examined the risk for breast cancer in relation to alcohol intake
among members of the US Nurses’ Health Study cohort. The alcohol intake of 89 538
registered nurses aged 34-59 years was assessed by questionnaire in 1980. The evaluation
was validated by comparison with intake measured by a detailed day-by-day recording of all
foods and beverages taken by a subgroup of 173 participants (see p. 154). In this study,
comprehensive data on other dietary factors, including dietary fat, protein, fibre and
vitamin A were also collected. During a follow-up of four years, 601 incident cases of breast
cancer were ascertained. In comparison with women reporting no alcohol intake during the
year prior to the baseline questionnaire, the RRs controlled for reproductive factors were
1.0 for <1.5 g ethanol per day, 0.9 for 1.5-4.9 g/day, 1.3 for 5.0-14.9 g/day and 1.6 for =15
g/day (Mantel extension X' for linear trend, 4.2; p < 0.0001). Controlling for nutritional
factors as well as for family history of breast cancer and reproductive variables had no
influence on the association of alcohol with risk for breast cancer. When the use of =5 g
ethanol per day from specific alcoholic beverages was examined, controlling for the use of
other alcoholic beverages simultaneously in a multivariate model, significant associations
were found for beer (RR, 1.4) and spirits (1.4), but not for wine (1.1). For the latter, the CI
includes the estimates for the other beverages, indicating that an association with wine is still
quite plausible. The association with breast cancer risk was strongest among the women
who were 45-54 years old and thinner. The relationship between alcohol intake and breast

1Subsequent to the meeting, this study was published in full (Hiatt ez al., 1988).
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cancer tended to be somewhat stronger among current and past smokers than amongthose
who had never smoked; however, this difference in RR was not significant. A particularly
strong association was observed among those consuming 15 g or more ethanol per day and
who had no other risk factor for breast cancer (RR, 2.5). Information on earlier alcohol
intake was not collected; however, no elevation in risk for breast cancer was seen among
women who were currently nondrinkers and reported that their alcohol intake had greatly
decreased during the previous ten years. The authors noted that differential detection of
breast cancer among alcohol users was unlikely to explain the positive associations because
the percentage of cases with metastases in one or more lymph nodes was similar among the
users and nonusers of alcohol.

(Descriptions of studies of cancers at many sites are given on pp. 158-164).

In the Framingham Heart Study (Gordon & Kannel, 1984), 28 deaths from breast cancer
were ascertained. A small, nonsignificant, negative logistic regression coefficient was noted
for alcohol intake. [The Working Group noted the small number of cases and the limited
analysis. ]

In the Kaiser-Permanente Study (Klatsky ef al., 1981), a total of 11 deaths from breast
cancer was found; no relationship with alcohol consumption was detected. [The Working
Group noted that the number of cases was too small to examine the relationship with
alcohol intake.]

Adelstein and White (1976) identified 475 women in the UK Alcoholics Study and
ascertained deaths for a period of up to 21 years. Ten deaths due to breast cancer occurred
compared with an expected number of 4.9, yielding a SMR of 2.0. No control for con-
founding effects was possible.

A few breast cancer deaths were reported in the other cohort studies on alcoholics:
Schmidt and deLint (1972), two cases; Monson and Lyon (1975), three cases (4.1 expected).

(i1) Case-control studies
Case-control studies of alcohol and breast cancer are summarized in Table 67.

In the study by Williams and Horm (1977; see description, pp. 170-171), 1167 breast
cancer cases were reported, 1118 with known smoking and drinking habits. Data on other
risk factors for breast cancer were not available. Overall, for women consuming less than 51
0z[<1200 g ethanol]-years, the RR was 1.3 (p <0.05), and that for women consuming 51 or
more oz-years was 1.6 (p < 0.01). For women consuming less than 51 and 51 or more
oz-years of specific beverages, the RRs were 1.7 (p < 0.01) and 1.1 for wine, 1.2 and 1.4 for
beer, and 1.4 (p <0.01) and 1.4 (p < 0.05) for spirits. [The Working Group noted that the
relationships with specific beverages were not controlled for the use of other alcoholic
beverages, with which they tend to be highly correlated.]

Rosenberg er al. (1982) utilized data from a large drug-surveillance programme
conducted in Canada, Israel and the USA to examine the relationship between alcohol
intake and breast cancer risk. They identified 1152 incident cases (30-69 years old) and
compared their alcohol use with that of two control series: 519 women with endometrial or
ovarian cancer and 2702 women hospitalized for nonmalignant diseases. Drinkers of each



Table 67. Summary of results of case-control studies of breast cancer and alcohol intake

Place (reference) Subjects Alcohol consumptiona Relative risk (R.'R)b (95% confidence Comments
(cases, controls) interval}
USA, Multicenter 1118, 3178 None Total Wine Beer Spirits Controlled
(Williams & Horm, 1877) <50 oz [1200 g}-year 1.0 1.3* 1.7% 1.4% for smoking,
>51 oz [1200 g}-year 1.0 1.6% 1.4* age, race
None Total Wine  Beer Spirits
Canada, Israel, USA 1152, 519 <4 days/week 1.0 1.5 1.8* 2.0 1.2 Control for
(Rosenberg et al., 1982) endometrial or {1.1-2.1) educational
ovarian cancer >4 days/week 2.0 2.3 2.2 2.1* level and
- (1.3-2.0) reproductive
Ex~drinker 1.3 factors had
{0.7-2.3) minimal effect
1152, 2702 <4 days/week 1.0 1.9 2.2 1.2 1.1 on RR
nonmalignant (1.5-2.4)
disorders >4 days/week 2.5 1.9 2.1* 2.5*
(1.9-3.4)
Ex—drinker 1.6
(1.1-2.4)
USA, Roswell Park, NY 1314, 770 0 drinks/months (never) 1.0 No relation
(Byers & Funch, 1982) 0 drinks/month (ex) 0.6 with beer,
<3 drinks/month 1.1 wine, spirits
3-8 drinks/month 1.0
9-25 drinks/month 1.1
226 drinks/month 1.1
Usa 239, 239 Never drink 1.0 No relation
(Paganini~Hill & Ross <1 drink/day 1.0 with beer, wine,
1983) 2 drinks/day 1.0 spirits
usa 997, 730 0 drinks/week 1.0 Adjusted for
(Begg et al., 1983) 1-7 drinks/week 0.9 (0.8-1.1) age and
»>7 drinks/week 1.4 (0.9-2.0) smoking
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Table 67 (contd)

Place (reference) Subjects Alcohol consumptiona Relative risk (RR)b (95% confidence Comments
(cases, controls) interval)
usa 1226, 1279 0 g/week 1.0 Alcohol
(Webster, L.A. et al., <50 g/week 0.9 (0.7-1.2) questions not
1983) 50-149 g/week 0.9 (0.7~1.2) clearly
150-199 g/week 1.1 (0.7-1.7) directed to
200249 g/week 1.1 (0.7-1.9) period before
250-299 g/week 1.0 (0.5-1.7) diagnosis; no
2300 g/week 1.1 (0.6~1.8) effect of beer,
wine, spirits
France 1010, 1950 Alcohol with meals None  Total Cider Beer Wine Matched for all
(Lé et al., 1984) 1.0 1.5% 1.5 2.4% 1.4% characteristics;
unknown partici-
Total alcohol pation rates;
500, 945 0 g/week 1.0 control for
1-79 g/week 1.0 (0.7-1.4) reproductive
80-159 g/week 1.4 (1.0-2.0) factors and
160-239 g/week 1.5 (1.0-2.1) dairy products
>240 g/week 1.2 (0.7-2.0) did not affect
- risk
Northern Italy 368, 373 Ever versus never 2.5 (1.7-3.7) High partici-
(Talamini et al., 1984) Wine: no use 1.0 pation rates,
<0.5 1 [~50 g 100% 2.4 (1.6-3.5) controlled
ethanol ] /day for education,
>0.5 1/day 16.7 (3.1-89.7) occupation and
- reproductive
factors
Milan, Italy 437, 437 0 drinks/day High partici-

(La Vecchia et al.,

1985}

«3 drinks/day

>3 drinks/day
wine:

0 drink/day

<3 drinks/day
33 drinks/day
beer: any use
spirits: any use

1.0

1.2 (0.9-1.6)
2.2 (1.1-4.7)
1.3 (0.8-2.1)
1.4 (0.9-2.2)

pation rates,
adjusted for
reproductive
factors, social
class and years
of education and
limited dietary
variables. Effect
strongest

among 40-49-
years old

SNVIOH NI ¥43DNVD 40 SFIANLS TVIIDOTOINIAIdd

LTt



Table 67 {(contd)

Place (reference)

Subjects

(cases, controls)

Alcohol consumptiona

Relative risk (RR)b (95% confidence

Comments

Usa, Norﬁh Carolina

(O’Connell et al., 1987)

USA (Harvey et al.,
1987)

Greece
(Katsouyanni et al.
1986)

Chile

(Medina et al., 1983)

276, 1519

1524, 1896

120, 120

76, 76

<1 drink/week
>1 drink/wee

Never

0.1-13 g/week
14-91 g/week
92-182 g/wee
>183 g/week

Alcohol intake

None
Occasional
Moderate

Not specified

interval)
1.0
1.5 (1.0-2.1)

premonopausal women, 1.9 (1.1-3.3)
postmenopausal women,

0

.1 (0.9-1.3)
.1 (0.9-1.3)
.3 (1.0-1.7)
.7 (1.2-2.4)

o R e s

Nonsignificant
inverse trend

1.0

0.8 (0.4-~1.8)
2.8 (0.7-10.9)
1.9 (0.5-6.7)

Adjusted for
race, oestrogen
use, oral
contraceptive
use, cigarette
smoking; no
specific data
on beverages

Controlled for
income, educa-
tion and repro-
ductive factors;
effect almost
entirely attri-
butable to
alcohol before
age 30; inde-
pendent effects
of beer and

.spirits

Low power;
alcohol con-
sumption levels
not provided

No adjustment
for potential
confounders

29 = 100% ethanol
*, significant

8¢
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specific beverage were asked whether they consumed that beverage on fewer than four or on
more than four days per week. Using the cancer series as a control group, women drinking
on fewer than four days per week experienced a RR of 1.5 compared with nondrinkers; the
corresponding RR for those drinking four or more drinks per day was 2.0. With the
nonmalignant series as the control group, the RR was 1.9 for fewer than four days per week
and 2.5 for four or more days per week. Control for years of education and reproductive
variables in multiple logistic regression analysis did not alter the relationship of alcohol use
with breast cancer appreciably. When examined by specific beverage type, similar RRs were
observed for beer, wine and spirits. [The Working Group noted that these were not
controlled for correlated use.]

Byers and Funch (1982), respondingin a letter to the report of Rosenberg er al., provided
data from a large case-control study conducted in Roswell Park Memorial Hospital in the
USA during 1957-65. The drinking habits of 1314 incident cases of breast cancer (30-69
years old) were compared with those of 770 patients with nonneoplastic conditions who
attended the same institution. These investigators found no relationship between breast
cancer risk and alcohol use at any level, nor with consumption of beer, wine or spirits. The
authors noted that their subjects had been raised in a rural area during the Prohibition era,
which may have resulted in the observed low level of alcohol consumption.

Paganini-Hill and Ross (1983), also in a letter responding to the report of Rosenberg
et al., described the relationship between alcohol intake and breast cancerina US retirement
community in California. These authors identified 239 prevalent cases and compared their
current alcohol intake with that of 239 matched community controls of similar social class.
No elevation in risk was found for those consuming one or more drinks per day, and no
association was found with either wine, beer or spirits. A subsample of 25 cases reported that
they had not reduced their alcohol intake after the diagnosis of cancer.

In another letter following the report of Rosenberg et al., Begg et al. (1983) compared the
alcohol use among 997 breast cancer cases ascertained as part of the US Eastern
Cooperative Oncology Group with that among 730 patients with other malignancies not
thought to be related to alcohol use. After adjustment for age and smoking, the RRs were
0.9 for one to seven drinks per week and 1.4 for seven or more drinks per week (not
significant).

Webster, L.A. et al. (1983) examined the relation between alcohol use and breast cancer
inalarge, multicentred US case-control study based on tumour registries that was primarily
designed to address the effect of steroid hormone use on risk for this disease. Cases consisted
of 1226 women, 20-54 years old, who were compared with 1279 controls identified by
random digit telephone dialling. The response rates for interview were 82% for cases and
85% for those identified as potential controls. [The Working Group noted that the number
of controls who were not contacted at all is never known when using the random-digit
dialling procedure.] Women were first asked whether they had consumed any alcoholic
beverage during the preceding five years. Those responding positively were then asked
about their usual consumption of beer, wine and spirits. The authors noted that both the
cases and controls reported intakes that were higher than those noted in national surveys.
No relationship between alcohol use and breast cancer risk was observed; even for use of
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more than 300 g ethanol per week, the RR was only 1.1. No association with beer, wine or
spirits was seen. [The Working Group noted that, since the cases were identified through
tumour registries and were thus interviewed several months after diagnosis, it is possible
that they had reduced their intake due to their disease and that this was reflected in their
responses to questions about current intake; the questions on the amount of alcohol
consumed were not specifically directed to the period before the diagnosis of breast cancer.]

Inastudy in France, Lé er al. (1984, 1986) reported on the association of alcohol use with
breast cancer risk among patients attending 66 private surgical clinics. A simple measure of
alcohol intake (whether or not it was usually consumed with meals) was available for the
entire group of 1010 incident cases and 1950 clinical controls. A positive relationship with
breast cancer risk was observed (RR, 1.5; p = 0.0001); controlling for the effects of
reproductive factors and a limited set of dietary questions (mainly on consumption of dairy
products) did not appreciably alter this finding (RR, 1.9; 1.4-2.6). Additional detailed
questions on alcohol use were subsequently posed to the remaining 500 cases and 945
control women.The RRs were 1.0 for 1-79 g ethanol/ week, 1.4 for 80-159 g/ week, 1.5 for
160-239 g/ week and 1.2 for 240 or more g/ week. In this population, most alcohol was taken
in the form of wine. A significant elevation in risk was also associated with beer
consumption; no significant association was found for alcohol in the form of cider, but the
use of this beverage was relatively low.

Talamini et al. (1984) conducted a case-control study in a northern Italian population
that included information on the use of wine, the primary form of alcohol consumed in that
area. They 1dentified 368 cases (27-79 years old); controls consisted of 373 women
hospitalized with acute conditions. Participation rates were 98% for both cases and
controls. Multivariate analyses were used to control for the effects of education, occupation
and reproductive variables; these analyses did not appreciably alter the crude relationships.
In comparison with nondrinkers, the RR for use of <0.5 1 of wine per day [~ 50 g ethanol]
was 2.4, and for use of 0.5 1 of wine per day, the RR was 16.7.

In another study from northern Italy, La Vecchia et al. (1985) obtained information on
the number of drinks of specific alcoholic beverages per day from 437 incident cases of
breast cancer (26-74 years old) and 437 patients hospitalized with acute conditions. Analyses
were conducted adjusting for social class, years of education and reproductive variables.
For women consuming three or fewer drinks per day, the RR was 1.3, and for those drinking
more than three drinks per day it was 2.1. For consumption of more than three drinks of
wine per day, the RR was 2.2. The effect was strongest for women 40-49 years old: RR of 3.5
for more than three drinks/day.

In a study from North Carolina, USA, O’Connell et al. (1987) studied alcohol intake
among 276 incident cases and 1519 community controls. Analyses were adjusted for race,
oestrogen use, oral contraceptive use and cigarette smoking. For women consuming one or
more drinks of any alcoholic beverage per week compared with those consuming none or
less than one drink per week, the RR was 1.5. No data on specific beverages were available.
In this study, the effect of alcohol was limited to premenopausal women, among whom the
RR was 1.9, as compared with 1.2 among postmenopausal women.
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Harvey er al. (1987) conducted a nested case-control study within a population of
participants in a national US cancer screening programme. A total of 1524 incident cases of
breast cancer were identified in white women that had been diagnosed at least three years
after entry into the screening programme. A total of 1896 control subjects were identified
from among participants who did not develop cancer. In comparison with women who had
never drunk alcohol, the RR was 1.1 for drinking 0.1-13 g ethanol per week, 1.1 for 14-91
g/week, 1.3for92-182 g/week and 1.7 for =183 g/ week. Controlling for education, income
and reproductive factors did not appreciably affect the RRs. Independent associations were
observed for consumption of =92 g/week beer (RR, 1.7) and spirits (2.1) but not for wine
(0.8). The authors noted that the lack of effect of wine may have been due to the small
number of wine drinkers. The influence of alcohol use at different ages was examined in this
study; the positive association with breast cancer was entirely attributable to alcohol use
before the age of 30. For women who consumed >92 g ethanol per week before age 30, the
risk for breast cancer was elevated whether or not they drank at later ages. However, the
number of women who drank before age 30 and later stopped was small (15 cases), so that
the distinction between those who continued and those who stopped is unstable. For alcohol
consumpticn at less than 30 years of age, the association with risk for breast cancer did not
vary by age at diagnosis, suggesting that a latent period effect was not present.

[The Working Group noted that in the studies of O’Connell et al. (1987) and Harvey et
al. (1987) hospital or clinic controls were not used. Thus, the possibly lower alcohol
consumption of hospital controls relative to members of the community at large (Anon.,
1985b) is an unlikely explanation for the positive associations found between breast cancer
and alcohol use.]

In a small case-control study in Greece of 120 cases and 120 orthopaedic patients as
controls, Katsouyanni et al. (1986) observed a nonsignificant inverse relationship between
alcohol intake and risk for breast cancer. [The Working Group noted that alcohol intake
was not a focus of this study and few details are provided; levels of alcohol intake were not
described.] :

Medina et al. (1983) reported a small, hospital-based case-control study of breast cancer
in Chile. Controls were patients hospitalized for cholecystectomy and matched by age with
cases; 76 pairs were interviewed. In comparison with nondrinkers, moderate alcohol users
(not defined) experienced a nonsignificant elevation in risk for breast cancer (RR, 2.8).

(i) Risk associated with type of alcoholic beverage

In ten of the studies, data were collected on intake of specific alcoholic beverages. Wine
intake was significantly associated with breast cancer in five studies (Williams & Horm,
1977; Rosenberg et al., 1982; Lé et al., 1984; Talamini et al., 1984; La Vecchia et al., 1485);
beer intake was significantly associated with increased risk in four (Rosenberg et al., 1982;
LEeral., 1984; Harvey et al., 1987; Willett et al., 1987); and intake of spirits was significantly
associated with increased risk in four (Williams & Horm, 1977; Rosenberg et al., 1982;
Harvey et al., 1987; Willett et al., 1987). Byers and Funch (1982), Paganini-Hill and Ross
(1983) and Webster, L. A. et al. (1983) found no association with consumption of beer, wine
Or spirits.
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The examination of the effects of specific beverages is complicated by the tendency
among women, at least in some populations, to drink more than one type of alcoholic
beverage. The effects of specific beverages are thus best studied using multivariate analyses
in which the use of each beverage is controlled for use of the others. Only in the studies of
Harvey et al. (1987) and Willett et al. (1987) was this form of analysis used; both showed
significant independent effects of beer and spirits but not of wine. Although the effect of
wine appears to be less than that of beer or spirits, the CI for wine drinking included the
estimate for the other two beverages, precluding a firm conclusion about the effect of wine.

(iv) Studies of joint exposure

In most reports, data have not been included on the effects of joint exposures, and in
those in which they were, the subgroups analysed differed. Age and menopausal status have
been examined most commonly in connection with alcohol use, and, because of their high
correlation, these variables are not distinguished for this purpose. Of the six studies that
examined this association (La Vecchia et al., 1985; Harvey et al., 1987; Hiatt e al., 1987;
O’Connell et al., 1987; Schatzkin et al., 1987; Willett et al., 1987), four found a higher RR
among younger or premenopausal women, one showed no evidence for an interaction
(Harvey et al., 1987), and one found a higher RR among postmenopausal women (Hiatt ez
al., 1987). The only other suggestion of an interaction, which has been observed in more
than one study, is the observation of a higher RR among thin women (Schatzkin ez al., 1987,
Willett et al., 1987). Expressing alcohol intake in dose per kilogram of body mass did not
appreciably alter the relation of alcohol intake with risk for breast cancer in the latter study.
The RRs tend to be somewhat higher among women with no other risk factor for breast
cancer; as noted previously, the RR was 2.5 for 215 g ethanol per day among women with
no other risk factor compared with the RR of 1.5 among other women (Willett et al., 1987).

() Cancer of the lung

(i) Cohort studies (descriptions of studies of cancers at many sites are given on
pp. 158-164)

Data from cohort studies on alcohol consumption and lung cancer are summarized in
Tables 68 and 69.

In the study of Norwegian alcoholics (Sundby, 1967), 19 lung cancer deaths were
observed with 13.2 expected on the basis of mortality figres for Oslo. No information on
tobacco use was available, but the SMR for bronchitis was 2.3 when compared with
Norwegian rates. In the study of Pell and D’Alonzo (1973), described on p. 210, five cases of
lung cancer were observed in alcoholics and two in controls.

In the study of US veterans (Robinette et al., 1979), mortality from lung cancer in
alcoholics was no different from that in nasopharyngitis controls (64 and 66 deaths,
respectively). Mortality from respiratory diseases as a whole, however, was significantly
higher than in white US men (SMR, 1.36; p < 0.01). [The Working Group noted that
smoking was not controlled for.]



Table 68. Relative risks (RR) for lung cancer in cohort studies without individual control of tobacco use

Study and reference No. of subjects rR? Comments
Norwegian Alcoholics 19 deaths 3.5* Compared with Norwegian population
(sundby, 1967) 1.4 Compared with Oslo population
Usa 5 deaths 2.5 Two, deaths among one-to-one matched controls
{Pell & D’'Alonzo, 1973)
US Veterans Alcoholics 64 deaths 1.1 (90% confidence
{Robinette et al., 1979) interval, 0.8-1.4)
Finnish Alcohol Misusers 200 cases 2* Expectancy (99.2) computed from whole
(Hakulinen et al., 1974) population rates, but observed drawn from only
the first third of the cohort in alphabetical
order
Finnish Alcoholics 33 cases 1.6%
(Hakulinen et al., 1974)
Massachusetts Alcoholics 19 deaths 1.3
(Monson & Lyon, 1875}
UK Alcoholics 44 deaths Men: 1.0
(Adelstein & White, 1976) Women: 3.2*
Dublin Brewery Workers 98 deaths 1.1 (0.9 if socio- Smoking was forbidden at the brewery for many
(Dean et al., 1979) economic status adjusted years; according to relatives, 26 of 45
for) ) deceased smoked 23 cigarettes per day on
average
Japenese Prospective Study 611 deaths Drinking Smoking Actual numbers not stated
(Hirayama, 1979) Daily Daily
Occasionally  Daily
No Daily
Not daily No
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Table 68 (contd)

Study and reference

No. of subjects

RR

Comments

Danish Brewery Workers
(Jensen, 1980)

Canadian Alcoholics
(Schmidt & Popham, 1981)

287 cases
280 deaths

89 deaths

1.7, compared with Ontario
population

1.0, compared with US
veterans who smoked 21-29
cigarettes/day

Excess of the same order as for mineral-water
bottlers (who did not have the right to free
beer, data not shown) and as excess expected
among persons of low socioeconomic class in
Denmark

Only 2% of cohort were lifetime nonsmokers,
94% were current smokers and 88% smoked
»20 cigarettes/day

a P
*, significant

12 X4
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Table 69. Relative risks (RR) for lung cancer in cohort studies with quantitative information on consumption and individual

control for tobacco use

Study and reference Results Comments
Kaiser Permanente Usual no. of No. of lung RR Among nonsmokers, the propor-
{Klatsky et al., 1981) drinks/day in cancer deaths tion of ex—smokers increases
the last year and % mortality significantly with alcohol
0 {and ex-drinkers) 15 0.75% 1.0 consumption, as well as
<2 7 0.35% 0.5 the proportion of heavy
3-5 16 0.79% 1.1 smokers in the category of
26 24 1.19% 1.6* presently smoking. Furthermore,
heavy drinkers include a
’slightly larger fraction who
had smoked for over 20 years
and of persons who inhaled’
[data not shown]. Residual
confounding highly probable
Norway Vit. A index No. RR RR for highest versus low current
(Kv8le et al., 1983) Low 25 3.7 alcohol intake by vitamin A index,
Medium 21 1.4 adjusted for age, smoking, geographical
High 19 0.2 region, urban/rural residence and socio-—
Total 65 1.3 economic status. Paper focuses on

Framingham Study
(Gordon & Kannel, 1984)

On the basis of 42 male and 9 female lung
cancer deaths, a positive association
(among males only) with level of

alcohol consumption disappears after
controlling for cigarettes/day, age,
blood pressure, relative weight and
lipoproteins

vitamin A and not on alcohol; a table
refers to 65 histologically verified
cases, but the overall incidence was 168

Ex-drinkers are grouped with
nondrinkers; paper focuses on
overall mortality and the
categorization of alcohol
consumption for studying
cancer is not reported.
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Table 69 (contd)

Study and reference

Results

Comments

Hawaiian-Japanese
{Pollack et al., 1984)

Japanese Doctors
(Kono et al., 1986)

Usual monthly
alcohol con-
sumption
(oz/month)
None

<5

5-14

15-39

240

Drinking
habit

Never

Ex~drinker
Occasional
<43 mg/day
243 mg/day

Age- and tobacco-
adjusted incidence

70.1
47.5
91.3
120.2
130.5

No. of
deaths

24

5
12
17
16

BN W s W

RR

1.00
0.68
1.30
1.72
1.86

Age-adjusted Age- and
death rate

tobacco~
adjusted RR

1
0
0
0
0

.6 (0.2-1.5)
.4*% (0.2-0.8)
.8 (0.4-1.4)
.9 (0.5-1.7)

Alcohol used: 10% wine, 3.7% beer,
38% whisky. <Crude data not shown,
so importance of tobacco confounding
and likelihood of residual
confounding cannot be assessed.
Incidence per 100 000 person-years,
based on 89 incident cases confirmed
by histological study

Apparent dose-effect
relationship among consumers
cannot be explained by
residual tobacco confounding
since there is no tobacco
confounding.

9¢¢
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In the Finnish study of alcoholics and alcohol misusers study (Hakulinen et al., 1974),
200 cases of lung cancer were detected in alcohol misusers while 99 were expected (SIR, 2.0);
33 cases were observed among chronic alcoholics with 20.2 expected (SIR, 1.6). [The
Working Group noted that, if the high RRs for alcohol misusers were due to confounding by
tobacco, there would have been extreme differences in the smoking habits of the misusers
and the control population; a lower SIR was seen for the alcoholics, who certainly drank
more heavily than the misusers.]

In the study of Massachusetts alcoholics (Monson & Lyon, 1975), the proportionate
cancer mortality ratio for lung cancer was 1.3, based on 19 lung cancer deaths. [The
Working Group noted that there was no adjustment for smoking.]

In the UK follow-up study of alcoholics (Adelstein & White, 1976), a significant excess
of lung cancer deaths was observed in women (8 versus 2.5 expected) but not in men (36
versus 35.3). [The Working Group noted that information on tobacco use was not
available.]

In the study of Dublin brewery workers (Dean ez al., 1979), the SMR for lung cancer,
adjusted for socioeconomic level, was 0.9.

In the Japanese prospective study (Hirayama, 1979), an analysis of the effect of drinking
alcoholic beverages (none, occasionally, daily) in daily smokers was based on 611 deaths
from lung cancer among men. The SMRs (compared with men who did not smoke or drink
daily) were 5.4, 4.7 and 5.5, respectively, indicating no variation in relation to alcohol
drinking. In a further analysis of 1324 lung cancer deaths observed in 16 years of follow-up
of 122 261 males (Hirayama, 1985), the SMR associated with alcohol consumption [not
otherwise defined], adjusted for tobacco, was 1.6. [The Working Group noted that the levels
of exposure to alcohol and tobacco were not defined.]

In the study of Danish brewery workers (Jensen, 1980), both the SMR and SIR for lung
cancer were 1.2(95% CI, 1.0-1.3). The excess was of the same order among beer production
workers (SIR, 1.1) and mineral-water bottlers (SIR, 1.3), was independent of duration of
employment, and corresponded with expected social class differences. No data on smoking
were provided, but the SMR for bronchitis was less than 1, indicating that smoking rates
were not higher than in the general population.

In the study of Canadian alcoholics (Schmidt & Popham, 1981), the SMR for lung
cancer was 1.7 (p < 0.01) in comparison with the population of Ontario; however, in
comparison with the stratum of US veterans who most closely resembled the alcoholics in
their smoking habits (21-39 cigarettes per day), the SMR for lung cancer was 1.0.

In the Kaiser-Permanente study (Klatsky e al., 1981), cumulative mortality from lung
cancer over ten years’ follow-up was 0.7% (15 deaths) in persons consuming no drinks per
day, 0.4% (7 deaths) in those consuming two or fewer, 0.8% (16 deaths) in those taking three
to five, and 1.2% (24 deaths) in those taking six or more drinks per day. The authors noted
that, although the groups were matched for smoking status, the group of heavy drinkers
included more individuals who smoked heavily and the group of nondrinkers more
individuals who had never smoked. [The Working Group noted that, although there was a
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significant difference between the two lowest consumption groups and the highest, the
reported residual confounding by tobacco makes interpretation difficult.]

Ina prospective cohort study on the effects of dietary vitamin A on lung cancer (Kvgle et
al., 1983) in Norway, in which 13 785 men and 2928 women were followed for 11.5 years, 168
incident cases of lung cancer were diagnosed. Alcohol use was analysed in a subset of the
cohort in which the relevant information on consumption of alcohol, tobacco and vitamin A
was available. The relative odds ratios estimated for the highest of three levels of alcohol
consumption [groups not defined] versus the lowest were 3.7, 1.4, 0.2 and 1.3 for low,
medium and high vitamin A index groups and for the whole group, respectively. The figures
were based on 65 cases and were adjusted for age, cigarette smoking (never, ex-, current
smokers of 1-19 and 220 cigarettes/day), region and urban/rural residence and socio-
economic group.

In the Framingham study (Gordon & Kannel, 1984), 42 deaths from lung cancer deaths
were observed in men. There was a nonsignificant association between lung cancer and
alcohol consumption; but even this disappeared in logistic regression analysis, standardized
for number of cigarettes per day, systolic blood pressure, age, relative weight and plasma
lipoprotein levels. Only nine deaths from lung cancer were observed among women.

In the study of Hawaiian Japanese (Pollack et al., 1984), with 89 incident cases of lung
cancer, age- and smoking-adjusted incidence rates of lung cancer showed a significantly
positive trend with total alcohol consumption. The SIRs compared with abstainers were 2.2
for those drinking at least 1.5 1 of wine/ month and 2.6 for those who drank at least 1.51 of
whisky/month; these were significantly elevated. Tobacco was controlled for by classifying
smoking habits as never, former and current smokers; the results were the same when the
subjects were classified into nonsmokers and current smokers, further subdivided according
to the amount smoked (data not shown). The authors could not exclude the possibility that
the apparent association between lung cancer and alcohol consumption was due to residual
confounding by tobacco.

In the study of Japanese doctors (Kono et al., 1986), there were 74 deaths from lung
cancer. Nondrinkers had the highest SMR for lung cancer; among the drinkers, the SMRs
rose with increasing alcohol consumption and were 0.6 for ex-drinkers, 0.4 for occasional
drinkers, 0.8 for drinkers of <2 go [43 g ethanol] per day and 0.9 for drinkers of >2 go per
day. Confounding by tobacco was controlled for by classifying smoking habits into five
categories (non-, ex- and current smoker consuming 1-9, 10-19, 20+ cigarettes/day). [The
Working Group considered that the observed dose-response effect among current drinkers
is unlikely to reflect residual confounding by smoking, since adjustment for smoking had
little effect on the estimates of alcohol-related RR.]

Three of the cohort studies described above (Klatsky et al., 1981; Pollack et al., 1984;
Kono et al., 1986) provide some information on the smoking-adjusted risk for lung cancer at
various levels of alcohol consumption. There was a consistent pattern of decreased risk at
low levels of alcohol consumption compared to non-/never drinkers and, among
consumers, an increasing trend in risk with increasing level of consumption. In general,
within each study, differences in risk associated with different levels of consumption are not
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statistically significant. Overall, the apparent increase in risk with increasing level of
consumption is most likely to be attributable to residual confounding.

(11) Case-control studies

Data from case-control studies on the association between alcohol consumption and
lung cancer incidence are summarized in Table 70.

In a study on cancer incidence in North Wales and Liverpool, UK, in relation to habits
and environment (Stocks, 1957; for description, see p. 206), the association of beer drinking
with risk for lung cancer was studied by interviewing 485 male lung cancer patients aged
45-74 years, or their family members, and 4630 controls matched for age and area of
residence. Of the cases, 328 were daily or weekly beer drinkers, while 273.0 would have been
expected; the association was limited to those who smoked fewer than 100 cigarettes per
week. [The Working Group noted that confounding could not be excluded.]

In a large case-control study in Paris, France (Schwartz et al., 1962; for description, see
p. 167), a significant difference was seen in the alcohol consumption of 1159 cases with
bronchial cancer and that of 1196 controls with tobacco-unrelated cancers; this almost
disappeared, however, after adjustment for smoking.

In a hospital-based case-control study in Durban, South Africa (Bradshaw &
Schonland, 1969), 45 lung cancer patients and 341 controls without malignant disease were
interviewed with regard to their alcohol consumption (use of Bantu beer, European spirits
or local concoctions). A significantly greater number of cases than controls were consumers
of local concoctions (53.3 versus 24.9%). [The Working Group noted that no adjustment
was made for smoking habits or for age.]

Keller (1977) compared the relative frequency of lung cancer amon g patients discharged
from the US complex of veterans’ hospitals with cirrhosis and any cancer (286 men) with the
relative frequency among patients without cirrhosis and any cancer (374 men). The
frequency was not increased over that in patients without cirrhosis, even when cancers of the
mouth, pharynx and digestive organs were excluded.

In the patient interview study of Williams and Horm (1977; for description, see pp.
170-171), an association was seen between the level of wine, beer, spirits or total ethanol
consumption and lung cancer in both men and women. This association disappeared
completely, however, when the analysis was performed on a subgroup for which the data
allowed controlling for smoking (568 male and 155 female cases).

In a case-control study in Dublin, Ireland (Herity et al., 1982), the alcohol consumption
of 68 lung cancer patients was compared with that of a control group used in a previous
study (Herity er al., 1981) that examined the association between alcohol consumption and
cancer of the larynx (see description, p. 184). The odds ratio of those with heavy alcohol
consumption (in excess of 90 g ethanol per day for ten years) compared to non- and light
drinkers was 2.1. The risk was greatly reduced, however, when alcohol intake was
- considered in the context of tobacco smoking (fewer than 20 cigarettes/day, 20 or more
cigarettes/day). The authors concluded that the results were attributable almost entirely to
confounding,.



Table 70. Summary of results of case-control studies of lung cancer and alcohol intake

Place (reference)

Subjects
(cases, controls)

Alcohol
consumption

Resultsa

Comments

France, Paris

(Schwartz et al., 1962}

South Africa, Durban
(Bradshaw & Schonland.

USA, Multicenter
(Williams & Horm.

Ireland, Ducl:in

‘tHerivy et al. L

L
I

Men

(1159, 1196)
Men

145, 341»
Men

V737, 21020

Men, adjusted for
smoking

(568, 21020
Women
2194, 3464}

‘domen, adjusted
for smoking

2155, 34640
ven
59 152

Mean alcohol
consumption
based on wine,
cider, beer and
spirits consumed
over the last
ten vears

User/nonuser of
beer /European
spirits or
concoctions

Median lifetime
exposure (90 g
ethanol/day)

Highly significant difference (135 ml/day versus 113; xz,

42.5) decreases dﬁamatically when cigarettes/day
controlled for (x , 5.8

More cases than controls were users of local concoctions

Men Women
Age-adj. Age- & Age-adj. Age- &
tobacco- tobacco-
ady. adj.
Wine <50 oz-vr 0.8 0.6 0.9 0.7
>S5l oz-vr 1.4 1.1 1.8 .1
Beer ¢50 oz-vr 1.3 1.2 1.6 0.8
>51 oz-vr 1.7+ 1.1 2.3* 1.1
Spirits <50 oz-yr 1.2 0.9 1.7* 1.2
551 oz-vr 1.6 1.1 1.3 0.6
Ethanol <50 oz-vr 1.2 0.9 1.5 1.1
51 oz-yr 1.6* 1.0 1.5 0.7
Alcohol
Smoking None and light Heavy
None and light 1.0 1.5 10.4-5.2)
Heavy 10.6 14.6-24.1} 12.4 (5.4-28.4)
All 1.0 2.1 (1.1-3.8)

Authors considered that, with
further adjustments, the

significance of the association
would disappear.

No individual control for
tobacco use

RR for drinkers “ersus
nondrinkers

Tobacco-specific and zrude RR
for alcohol consumption. Risk
cof drinking above median :is
explained almost totally by
association of heavy drinking
with heavy smokinc. The resi-
dual effect amonc light {i.5:
and among heavy (1.2} smokers
seems compatible with residual
confounding.

ove
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(/) Cancer of the urinary bladder

(1) Cohort studies (descriptions of studies of cancers at many sites are given on
pp. 158-164)

Cohort studies on mortality according to alcohol consumption which mention bladder
cancer deaths are summarized in Table 71. In the prospective J apanese study (Hirayama,
1979), analysis of 77 deaths from bladder cancer in men showed no significant difference in
the SMRs for daily drinkers and nondrinkers among daily smokers. In the study of Danish
brewery workers (Jensen, 1980), the risk for bladder cancer was not elevated. In two small
studies (Pell & D’Alonzo, 1973; Robinette et al., 1979), the numbers of observed and
expected cases of bladder cancer were one and 0 and none and 3, respectively.

Table 71. Relative risks (RR) for bladder cancer in cohort studies

Study and reference No. of Results and comments
subjects
USA, one company 1 death None among one—to—one matched
(Pell & D’Alonzo, 1973) controls not known to be alcoholic
Finnish Alcoholics 5 cases 3.2 expected; RR, 1.6 (urinary
(Hakulinen et al., 1974) organs)
Massachussets Alcoholics 4 deaths 3.9 expected; RR, 1.0 (bladder and
(Monson & Lyon, 1975) other urinary organs)
Japanese Prospective Study 77 deaths Drinking Smoking RR
(Hirayama, 1979) daily daily 1.4
occasionally daily 1.6
no daily 1.4
no no 1.0
No. of subjects and significance not
stated
US Veterans Alcoholics 0 Three expected
(Robinette et al., 1979)
Danish Brewery Workers 75 cases 86.7 expected; RR, 0.9 (95% confi-

(Jensen, 1980) dence interval, 0.7-1.1)

In four further cohort studies, no distinction was made between deaths from cancer
of the bladder and other parts of the urinary tract and death from other genitourinary
cancers. In the study of Hawaiian Japanese (Blackwelder et al., 1980), ten subjects who had
died from prostatic or urinary tract cancer had had a higher unadjusted mean ethanol
consumption (26.7 ml (21 g) per day) than survivors (13.6 ml (11 g) per day). A further
follow-up of the same cohort showed no excess of prostatic or urinary bladder cancer
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(Pollack et al., 1984), but the data were not adjusted for age or tobacco use. In the
Kaiser-Permanente study (Klatsky er al., 1981), the distribution of 22 deaths from
genitourinary cancer (ICD-8 180-189) among nondrinkers and drinkers of one to two, three
to five and six or more drinks per day suggested no association. In the study of chronic
alcoholics in Helsinki (Hakulinen ez al., 1974), five incident cases of cancers of urinary
organs except prostate were observed, with 3.2 expected. In the study of Massachussets
alcoholics (Monson & Lyon, 1975), four cases of cancer of the bladder and other urinary
organs were observed; 3.9 were expected.

(i1) Case-control studies

Data from studies in which the association between alcohol consumption and bladder
cancer risk was considered are shown in Table 72.

In the hospital-based case-control study in Paris, France (Schwartz e al., 1957, 1962; see
description, p. 167), the average daily ethanol consumption of the 214 cases (113 ml (89 g)
per day) was not different from that of the accident controls (120 m1 (95 g) per day) or of the
cancer controls (113 ml (89 g)/day).

In a hospital-based case-control study in New York, USA (Wynder et al., 1963b) of 200
male bladder cancer patients and an equal number of age-matched hospital controls
(excluding patients with respiratory or upper gastrointestinal cancer or myocardial
infarction), no association was detected between bladder cancer and the number of drinks
consumed per day. [The Working Group noted that smoking was not controlled for.]

Dunham et al. (1968) interviewed 493 patients with bladder cancer (98.8% histologically
confirmed) and 527 controls (mostly patients with diseases other than of the urinary tract
and other than cancer) in New Orleans, USA, about factors that might have influenced their
discases (e.g., use of alcoholic beverages). No consistently positive or negative correlation
with the use of alcoholic beverages was detected. [The Working Group noted the incomplete
reporting of the results, and the lack of statistical evaluation and adjustment for smoking.]

In a case-control study in Canada (Morgan & Jain, 1974), 74 female and 155 male
incident cases of histologically verified transitional-cell carcinoma of the bladder were
compared with individually age- and sex-matched controls with benign prostatic hyper-
trophy (158 men) or stress incontinence (73 women). Alcohol use and smoking habits were
analysed by a postal questionnaire comprising a seven-day diary of all fluid intake. Alcohol
intake (ever/never) was not significantly related to cancer incidence when stratification by
smoking habits (ever/never) was performed. A crude odds ratio of 1.2 fell to 1.1 after
adjustment for tobacco use and sex, as calculated by the Working Group.

Inthe patient interview study of Williams and Horm (1977; see description pp. 170-171),
no association was detected between consumption of beer, wine or spirits or total ethanol
consumption and bladder cancer. The analysis was based on 229 male and 77 female cases
not controlled for smoking, and 206 and 73 cases controlled for smoking. After controlling
for tobacco use, the association becomes negative, especially among women. A nonsigni-
ficant positive trend with high-level beer consumption in men disappears when tobacco use
is taken into account.



Table 72.

Summary of results of case-control studies of bladder cancer and alcohol intake

Place (reference)

Subjects
(cases, controls)

Alcohol consumption

Resultsa

Comments

USA, New York
(Wynder et al., 1963b)

USA, New Orleans
(Dunham et al., 1968)

Canada, Toronto
(Morgan & Jain, 1974)

USA, Multicenter
(Williams & Horm, 1977)

Denmark
(Mommsen et al., 1982)

Men
(200, 200)

Men, women
(493, 527)

Men, women

(229, 231)
Men
(229, 2102)

Men, smoking
controlled for

(206, 1788)
Women
(77, 3464)

Women, smoking
controlled for

(73, 3188)
Men
(165, 165)

No. of drinks
<1/month
1/month-6/week
1-2/day

3-6/day
7-12/day

12+

Sporadic binges

Present or past
occasional, light,
moderate or heavy
drinking

Users versus non-
users

Two cumulative life-—
time drinking cate-—

gories versus non-
drinkers (at least
one serving at
least once a week
for one year)

Users versus non-—
users

1.0

1.1 (0.6~2.0)
0.9 (0.5-1.7)
1.2 (0.6-2.4)
2.1 (0.8-5.6)
0.7 (0.2-2.7)
0.8 (0.3-2.4)

1.2 (0.8-1.7)
1.1 (0.7-1.6)
after adjustment
for tobacco use
(ves/no) and sex

A nonsignificant
positive trend
with high-level
beer consumption
in men (RR, 1.4)
disappears when
tobacco is taken
into account
(RR, 1.1)

2.5 (1.0-6.3)

1.6 after adjust-
ment for smoking
(ves/no) and other
variables

Crude RR and 95% CI
calculated by the Working
Group

Data not shown; no consis~—
tently positive or nega-
tive association

Crude RR and 95% CI
calculated by the Working
Group

Crude RR
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Table 72 (contd)

Place (reference) Subjects Alcohol consumption Resultsa Comments
: (cases, controls)

USA, ten areas Men, women Servings/week Men Women Adjusted RR
(Thomas et al., 1983) (2982, 3313) 0 1.0 1.0

<3 0.9 0.8

4-6 0.9 0.9

7-13 1.0 0.8

14-~17 0.9 1.0

28-41 1.1 0.9

42 1.0 0.7
Federal Republic of Germany Men Beer (l/day) Men  Women No evidence of effect
(Claude et al., 1986) (340, 340) 0.1-0.5 1.2 1.4 among nonsmokers

Women ) 0.6-1.0 2.1%
(91, 91) 1 2.8*

Wine (l/day)

0.1-0.3 1.0 1.9

»0.3 0.8

Spirits (l/week)

0.1-0.5 1.5 1.2

>0.5 2.7%
USA, Missouri Men Never 1.0 Adjusted RR
(Brownson et al., 1987) (846, 2536) Ex 0.9 (0.5~-1.5)

Current <2 drinks/day 1.2 (0.9-1.5)

Current >2 drinks/day 0.8 (0.6-1.1)

3Relative risk (RR) and 95% confidence interval (CI); *, significant
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In a population-based case-control study in Denmark (Mommsen ez al., 1982), 165
incident male cases of bladder cancer (91.5% invasive bladder cancer) and an equal number
of age-, sex-and geographical area-adjusted controls were interviewed by telephone.
Alcohol consumption was related to cancer incidence (crude odds ratio, 2.5; not significant).
In a multivariate logistic analysis, the effect of alcohol after adjustment for cigarette
smoking (yes/no), prostatic symptoms and occupation was reduced to 1.6.

In a population-based case-control study in ten areas of the USA (Thomas ez al., 1983),
2982 incident cases of histologically confirmed bladder cancer and 3313 general population
controls were interviewed. Cases were 73% of eligible incident cases from cancer registries;
controls were 82% of those identified through random selection from census fields and
through random-digit telephone dialing. Alcohol consumption was estimated separately for
beer, wine and spirits as the number of servings (a can, bottle or draught of beer, a 118-ml
glass of wine or a 44-ml jigger of spirits) consumed during a typical week in the previous
winter. After adjustment for potential confounding factors (age, sex, race, geographical
‘location, cigarette smoking status, hazardous occupational exposure), no association
between total ethanol consumption (odds ratio, 0.7-1.1) or consumption of wine, beer or
spirits (odds ratio, 0.6-1.2) and bladder cancer was detected.

In a case-control study in northern Federal Republic of Germany (Claude et al., 1986),
340 male and 91 female patients with histologically proven tumours of the lower urinary
tract and the same number of age- and sex-matched hospital or local controls with no
tumour, mainly from urological departments, were interviewed directly about consumption
of different alcoholic beverages. After adjustment for smoking (lifetime cifarette consum-
ption), beer drinkers had an overall increased RR and a clear dose-response relationship
with daily intake. Drinkers of spirits also had an elevated odds ratio [1.9], while no
association was found with drinking of wine. No increased risk was seen for nonsmokers
who drank beer and spirits. In a multiple regression analysis/after adjustment for high-risk
occupation, the risk for consumption of beer and spirits was substantially reduced and was
no longer significant after adjustment for daily fluid intake. [The Working Group noted that
beer and spirits were included in fluid intake and the adjustment may thus have erroneously
biased the estimate of RR towards 1.]

In a case-control study based on patients registered by the Missouri Cancer Registry
(Brownson ez al., 1987), 823 histologically verified incident cases of bladder cancer in white
men were compared with 2469 cases of cancer unrelated to tobacco use (three controls per
case, frequency-matched by age groups; 40% prostatic cancer and 33.5% cancers of the
digestive organs and peritoneum). [The Working Group noted that the distribution of cases
and controls by alcohol consumption, on which the RRs were computed, included a larger
number of subjects than stated in the description of sources: 846 cases and 2536 controls
with known alcohol use plus 216 cases and 596 controls with unknown alcohol use.]
Information on alcohol and tobacco consumption and main occupation is systematically
reported to the Registry by Missouri hospitals using a standardized protocol. No
association with alcohol consumption was found, whether controlling for tobacco use and
age or not. The age- and tobacco-adjusted RRs for ex-drinkers and for current drinkers
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(versus nondrinkers) were 0.9 and 1.1, respectively. Exclusion of cases of colon and rectal
cancers from among the controls did not change the results.

(k) Cancers at other sites

(1) Soft tissue
Data on malignant tumours of soft tissue (ICD 171) are provided in the study of Danish
brewery workers (based on eight observed incident cases), which shows a RR of 1.2 [95% CI,
0.52-2.36] for the whole cohort (Jensen, 1980; see pp. 162-163), and in the study of Williams
and Horm (1977, see pp. 170-171), based on 45 male and 39 female cases, which shows no
association.
(i) Skin
In the study of Danish brewery workers (Jensen, 1980; see pp. 162-163), 77 cases of
epithelial skin cancer (ICD 173) were observed with 101.9 expected (SIR, 0.8; 95% CI,
0.6-0.9). In the same study, 15 cases of melanoma were observed (SIR, 1.3;95% CI,0.7-2. 1).
In the study of chronic alcoholics in Helsinki (Hakulinen et al., 1974; see p. 159), five cases of
skin cancer (including basal-cell carcinoma) were observed with 6.6 expected.

In the case-control study in France (Schwartz et al., 1962; see p. 167), the average ethanol
consumption (129 ml (112 g)/ day) of 154 patients with skin cancer (not otherwise specified)
was very close to that of accident controls (139 ml; 110 g) and of cancer controls (113 ml;
89 g).

The interview study of Williams and Horm (1977; see pp. 170-171) suggested an
association of melanoma with moderate alcohol consumption in men but not in women and
not for higher consumption levels. The analysis was based on 40 male and 59 female cases of
melanoma.

(ii1) Ovary
The association between ovarian cancer and alcohol consumption has been considered
in four case-control studies.

A study of 92 cases of ovarian malignancies and 92 cases of benign ovarian tumours in
the USA, matched for age, residence and date of surgery, showed no significant difference
between alcohol users and nonusers (West, 1966). [The Working Group noted that the
actual figures are not given.]

The patient interview study of the Third National Cancer Survey (Williams & Horm,
1977; see description pp. 170- -171), based on 180 cases and 3367 controls with cancers
unrelated to tobacco use, provides a nonsignificant RR of 0.9 (not controlled for smoking)
for both drinkers of 1-50 and 51 or more oz-years of ethanol, with reference to nondrinkers.
For 153 cases of ovarian cancer in which smoking was controlled, the RRs were even lower.

A hospital-based case-control study at the Roswell Park Memorial Institute, USA, of
274 epithelial carcinomas of the ovary in white women aged 30-79 years and of 1034 controls
(excluding cancer, gastrointestinal and endocrine disease) showed no association with
alcohol consumption for women over 49 years of age (RR, 0.8-1.1). There was, however, a
nonsignificant decreasing trend with increasing consumption (RR, 0.84 for one to eight
drinks/week and 0.56 for nine or more) for women 30-49 years old (Byers et al., 1983).
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Inthe USA, a population-based case-control study of ovarian cancer in women under 55
years of age based on 433 incident cases (71% of total incidence) and 2915 controls (83% of
potential controls selected through random-digit telephone dialing) showed a significantly
lower risk (0.5; 93% C10.2-0.9) for ‘heavy’ users (250 g ethanol per week or more), especially
among younger women. The estimates were adjusted for age, smoking, education,
reproductive factors and oral contraceptive use (Gwinn et al., 1986).

(iv) Other organs of the female genital tract

In the study of Canadian alcoholics (Schmidt & de Lint, 1972; see p. 164), five deaths
from cancer of the uterus (not otherwise specified) were observed, with 1.4 expected. In the
study of UK alcoholics (Adelstein & White, 1976; see p. 159), four deaths from cervical
cancer were observed, with 0.9 expected.

The study of Williams and Horm (1977; see description pp. 170-171) showed no evidence
of an association for cancers of the cervix, uterine corpus and vulva (based on 249, 345 and
30 cases, respectively, adjusted for age, race and tobacco use). The estimated RRs for both
cervical and uterine corpus cancers were slightly lower than 1.0.

A study of 257 pairs of cervical cancer patients and controls (23-86 years old)in Lesotho,
South Africa, showed a three-fold elevated risk among women who consumed indigenous
alcohol and a two-fold risk for women who drank European alcoholic beverages after
adjustment for tobacco use and other beverages (Martin & Hill, 1984).

[The Working Group noted that no adjustment for social and sexual variables was
attempted in these studies.]

(v) Prostate

In the study of Norwegian alcoholics (Sundby, 1967; see pp. 158-159), 16 deaths from
prostatic cancer were observed while 11.4 were expected on the basis of mortality in Oslo.
Three deaths from prostatic cancer were observed in the follow-up of 922 alcoholics
employed by a US company and none among matched controls (Pell & D’Alonzo, 1973; see
p. 210). One case of prostatic cancer, with 2.8 expected, was observed among chronic
alcoholics in Helsinki (Hakulinen et al., 1974; see p. 159), and three cases, with 2.4 expected,
were observed in the study of UK alcoholics (Adelstein & White, 1976; see p. 159).

In the Japanese prospective study (Hirayama, 1979; see p. 162), 63 deaths from prostatic
cancer were reported; the SMR for daily drinking and daily smoking, as compared with
nonsmokers and men who did not drink daily was 1.0 and 0.90 for daily smoking only. [The
Working Group noted that the actual figures were not given.]

In the study of alcoholic US veterans (Robinette ez al., 1979; see p- 163), two deaths from
prostatic cancer were observed, corresponding to a SMR of 0.55 (90% CI, 0.07-2.93). In the
cohort of Danish brewery workers (Jensen, 1980; see pp. 162-163), 80 incident cases of
prostatic cancer were observed, with 81.1 expected (SIR, 1.0;95% CI, 0.8-1.2) in the total
cohort. In the study of Canadian alcoholics, 11 deaths were seen; the SMR was 1.09 with
reference to the Ontario population, and 1.43 with reference to US veterans who smoked
21-39 cigarettes/day (Schmidt & Popham, 1981).
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The study of Hawaiian Japanese (Pollack er al., 1984; see p. 163) provides age- and
smoking-adjusted incidence rates according to amount of ethanol consumed, based on 84
incident cases of prostatic cancer. These suggest no evidence of a trend with increasing
consumption.

In the case-control study of alcohol and cancer in France (Schwartz e al., 1962; see
description p. 167), the average consumption of 139 patients with prostatic cancer (110 ml
(87 g) ethanol/day) was similar to that of controls (113 ml (89 g)).

A hospital-based case-control study in New York City of 217 patients with clinical
cancer of the prostate and 200 controls with no known disease of the prostate showed no
difference in alcohol consumption between the two groups (77% and 81%, respectively, were
alcohol drinkers). Alcohol consumption was categorized into 1-2, 3-6, 7 or more units/day
or binge, where a unit is 1 oz spirits, 4 oz wine or 8 oz beer (Wynder et al., 1971).

In the study of Keller (1977; see p. 239), the age-adjusted relative frequency of prostatic
cancer was slightly lower among cirrhotics. [The Working Group noted that when cases of
cancer of the upper respiratory and digestive organs were excluded from the controls, the
proportion of prostatic cancer among cirrhotics was slightly higher (16.7%) than among
noncirrhotics (13.7%).]

In the study of Williams and Horm (1977, see pp. 170-171), of 531 cases of prostatic
cancer and 1656 controls with cancer not related to tobacco use, the age- and race-adjusted
odds ratios for consuming 1-50 and =51 oz-years of ethanol were, respectively, 0.78 and
0.84. Controlling for tobacco (465 cases and 1323 controls) did not change the estimates
(odds ratios, 0.78 and 0.87).

(vi) Testis
Cohort studies provide no evidence that alcohol drinking in adult life affects testicular
cancer incidence. The study of Danish brewery workers (Jenson, 1980; see pp. 162-163)
shows a RR of 0.7 (95% CI, 0.4-1.1), based on 15 observed incident cases. In the study of
alcoholic US veterans (Robinette et al., 1979; see p. 163), no death from testicular cancer
was observed, but there were two in the one-to-one matched comparison group.

In the hospital-based case-control study in Paris (Schwartz et al., 1962; see p. 167), the
average ethanol consumption reported by 37 patients with testicular cancer (112 ml
(88 g)/ day) was very close to that reported by the cancer control group (113 ml (89 g)) and
lower than that of the accident controls (139 ml (110 g)).

In a case-control study of prenatal and perinatal factors for testicular cancer (Brown et
al., 1986), the alcohol consumption of the mothers of 202 cases was compared with that of
206 cases of other cancers as controls. Mothers were interviewed, and 20.3% reported
consuming one to 14 drinks of alcoholic beverages per week, with a median of one drink.
The crude RR (1.6;95% CI, 1.0-2.7) for maternal alcohol consumption was confounded by
smoking. No clear dose-response relationship was seen: the RR was 2.3 (1.0-5.2) for more
than one drink per week and 1.1 (0.6-2.2) for one drink per week. The association was no
longer significant when smoking and birth weight were taken into account in multivariate
analyses.
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(vil) Kidney
Two deaths from kidney cancer were observed in alcoholics and one in matched
nonalcoholics in the cohort study of US company (Pell & D’Alonzo, 1973; see p. 210). One
death from cancer of the ‘kidney, ureter or other’ was observed in the study of alcoholic US
veterans, and four were seen in the comparison group (Robinette et al., 1979; see p. 163).

In the Japanese prospective study (Hirayama, 1979; see p. 162), the SMR for kidney
cancer was 1.4 for daily drinking and daily smoking and 1.4 for daily smokers only,
compared with subjects who did not smoke and did not drink daily. [The Working Group
noted that the actual number of cases was not given.]

In the study of Danish brewery workers (Jensen, 1980; see pp. 162-163), the RR for
kidney cancer was 1.0 (95% CI, 0.7-1.4), based on 38 incident cases in the total cohort.

In the study of Schwartz er al. (1962; see p. 167), the average ethanol consumption of 69
kidney cancer cases (108 ml (85 g)/ day) was similar to that of cancer controls (113 m1 (89 g)).
Accident controls consumed an average of 126 ml (99 g)/day .

The study of Williams and Horm (1977; see pp. 170-171) showed no association with
alcohol consumption in either the 73 male or 53 female cases.

(viii) Brain

No death from brain cancer was seen in alcoholics but one in nonalcoholic controls in
the study of Pell and D’Alonzo (1973; see p. 210). Among chronic alcoholics in Helsinki
(Hakulinen et al., 1974; see p. 159), two cases of cancer of the nervous system were observed
when 1.9 were expected. The Japanese prospective study (Hirayama, 1979; see p. 162)
suggested no effect of alcohol on brain cancer mortality: SMR, 1.2 for daily smoking and
daily drinking, 1.5 for daily smoking and occasional drinking and 1.1 for daily smoking
only.

A significant excess of brain tumours (five observed deaths against none in matched
control patients with nasopharyngitis) was observed in the study of alcoholics among US
veterans (Robinette et al., 1979; see p. 163).

Among Danish brewery workers (Jensen, 1980; see pp. 162-163), the RR for brain and
nervous system cancers, based on 37 incident cases, was 1.1 (95% CI, 0.8-1.5).

The study of Williams and Horm (1977; see pp. 170-171) compared 75 male and 61
female cases of cancer of the nervous system with cases of cancer unrelated to tobacco use. A
significant negative association for the highest category of total ethanol consumption (RR,
0.4) was observed for men only.

(ix) Thyroid cancer
In the study of chronic alcoholics in Helsinki (Hakulinen et al., 1974; see p. 159), one case
of thyroid cancer was observed with 0.4 expected.

Among men in the study of Williams and Horm (1977; see pp. 170-171), there was a
positive trend, with RRs of 1.1 and 1.7 for the two categories of total ethanol consumption
when not controlled for smoking (based on five and nine cases, respectively). Among
women, the corresponding figures were 1.6 (based on 18 cases) and 0.6 (based on two cases).
The analysis comprised 30 men and 86 women with thyroid tumours.
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(x) Lymphatic and haematopoietic system

One case of lymphoma and one of leukaemia were observed in the study of chronic
alcoholics in Helsinki (Hakulinen ez al., 1974; see p. 159), with 1.7 and 1.2 expected,
respectively.

The study of Williams and Horm (1977; see pp. 170-171) suggested that subjects with low
alcohol consumption may have a lower risk of lymphosarcomas or Hodgkin’s disease and a
higher risk for leukaemias with respect to nondrinkers; the differences were not statistically
significant, however, and there was no difference for subjects in the highest consumption
category.

The study of alcoholic US veterans showed a SMR of 0.9 (based on 13 observed deaths)
for lymphatic and haematopoietic cancers and a SMR of 0.5 (based on three observed cases)
for leukaemia (Robinette et al., 1979; see p. 163).

In the Hawaiian Japanese prospective study (Blackwelder et al., 1980; see p. 163), 13
subjects died from cancer of the lymphatic and haematopoietic tissues in eight years. Their
mean ethanol consumption (43.9 ml (35 g)/ day) was higher than that of survivors (13.6 ml
(11 g)/day). These figures are not, however, adjusted for age.

The study of Danish brewery workers (Jensen, 1980; see pp. 162-163) showed a SIR of
1.0 (based on 68 observed incident cases; 95% CI, 0.8-1 .3) for lymphatic and haematopoietic
cancers in the total cohort.

In the study of Keller (1977; see p. 239), the age-adjusted relative frequency of cancers of
lymphatic and haematopoietic tissues was lower among cirrhotics both before and after
exclusion of patients with alcohol-related cancers from among the controls.



