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Introduction

It has been suggested that the relative frequency of adenocarcinoma to squamous
carcinoma has been increasing over time and that this may be a consequence of the shift
to smoking lower tar/filter cigarettes. In this note I consider the question as to how
consistently observed is the actual evidence of a rise in the adenocarcinoma/squamous
carcinoma ratio. This is based on material in my files relevant to lung cancer type, with
no attempt to carry out a systematic literature review. I restricted attention to papers
reporting the frequency of adenocarcinoma and squamous carcinoma at different points
in time from the same source. Clearly far more, but less comparable, data could be
obtained by study of all the papers that have reported frequency of the different

histological types at a single period in time.

Results
Table 1 gives the data extracted for the 21 studies I found provided useful data.
The table shows, for each study, the reference, the location, the total number of lung

cancers studied and the calculated adenocarcinoma/squamous ratios by period.

Using these data, Table 2 gives estimates, sorted by sex and country, of the
percentage rise in the ratio per year. This is calculated as the Nth root of the rise in ratio
between the last and first period studied, N being the number of years between the
middle of these periods. This formula implies an exponential rise, i.e. a compounded
increase, e.g. a 3.5% rise per year will produce a (1.035)"* = 1.675 or a 67.5% rise in 15

years.

From the results in Table 2 it can be seen that the great majority of the studies of
men (or of the sexes combined, in which male deaths will predominate) do show a rise
in the ratio. However, there is a fair amount of variation. Thus, for example, while many

of'the US studies show about a 3% rise per year, some studies (notably Vincent, +11.7%)
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show a larger rise, while some studies show little (Beard, +1.4%) or no (Auerbach
+0.3%) rise and one study a decrease (Butler, -3.5%). Also the results for Japan are
variable, with a big rise in one study (Ikeda, +5.9%), virtually no change in two studies

(Tsugane, +0.6%; Watanabe, +0.3%) and a decrease in another (Tanaka, -3.1%).

Where results for both sexes are available in the same study, they generally show
lower rises. This is always true for the US studies, where two show a marked decline in
the ratio (Beard, -7.1%); Butler, -5.0%) and most of the others only a modest increase.
However there are exceptions in the Japanese studies of Tsugane and Watanabe, where
marked rises are seen in females (Tsugane +3.1%; Watanabe +6.4%) but not in males,
and in the study of Johnston where marked rises were seen in both sexes, higher in

females (+12.0%) than in males (+6.9%)).

Conclusion
It must be concluded that while most studies do show a rise in the
adenocarcinoma/squamous carcinoma ratio, particularly in males, there are a few

reported exceptions. There are also some studies where the reported rise is very large.
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Table 1

Change in adenocarcinoma/squamous ratio over time in 21 studies

Study

Auerbach and Garfinkel (1991)

Beard et al (1985)

Butler (1987)

Choi et al (1994)

Devesa et al (1991)

Dodds et al (1986)

Kacar et al (1996)

Levi et al (1997)

Li etal (1994)

Perng et al (1996)

Tanaka et al (1988)

Tsugane et al (1987)

Vincent et al (1977)

Wu et al (1986)

Travis et al (1995)

Watanabe et al (1987)

Tkeda et al (1991)

Location

USA

USA,
Minnesota

USA, New
Mexico

Korea

USA

USA

Washington
State

Yugoslavia

Switzerland

China

Taiwan

Japan

Japan

USA

Buffalo

USA

LA

USA

Japan

Japan

Cases

505M

388M
96F

445M
173F

2229M+F

27377 White M

11522 White F
4073 Black M
1419 Black F

6128M
2769F

1731M+F

6119M
1304F

1048M+F

10910M+F

223M
59F

3693M
1357F

1404M
278M

18108M
9359F

104116M
46738F

1061M
322F

371M
115F

Adenocarcinoma/Squamous carcinoma
ratio by period

Pre 1978 1978-81 1981-85 1986-89
0.25 0.33 0.50 0.26
1935-54 1955-64 1965-74 1975-79
0.62 0.60 0.47 0.96
<—--—-180----—> 5.50 2.43
1970-72 1980-81
0.91 0.64
2.37 1.42
1981-83 1984-87 1988-90
0.34 0.47 0.59

1969-71 1984-86
0.43 0.72
1.32 1.55
0.36 0.59
1.12 1.17
1974-76 1977-78 1979-81
0.58 0.73 0.81
2.0 1.85 2.07
1986-90 1991-95
0.54 0.58
1974-79 1980-84 1985-89 1990-94
0.21 0.34 0.35 0.70
1.46 1.69 1.67 2.17
1978-84 1985-90 1990-94
0.29 0.50 1.22
1970-77 1978-85 1986-93
0.79 1.08 1.08
1956-64 1965-74 1975-83
2.33 1.75 1.17
15.00 3.00 2.40
1974-78 1979-83
1.07 1.10
2.83 3.30
1962-65 1966-70 1971-75
0.31 0.43 0.94
1.50 1.13 2.18
1972 1981
0.64 0.81
1.55 1.67
1973-77 1983-87
0.60 0.84
1.73 1.95
1966-70 1981-85
0.79 0.8
2.48 6.27
1970-73 1986-89
0.54 1.36
241 3.14



Table 1  Change in adenocarcinoma/squamous ratio over time in 21 studies (continued)

Study

Cox and Yesner (1979)

El-Torkey (1990)

Johnston (1988)

Cutler and Young (1975)
Young et al (1981)

Location

USA

USA

USA

USA

Cases

1017M

3739M
1189F

820M
297F

39185M
12754F

Adenocarcinoma/Squamous carcinoma

1958-67
0.76

1964-71

ratio by period

1972-78

0.32
1.64

1970-74
0.43
0.93

1969-71
0.45
1.52

0.35
1.20

1968-77
1.03

1979-85
0.64
1.58

1975-79
0.60
1.64

1973-77
0.58
1.62



Table 2  Estimated increase per year in adenocarcinoma/squamous carcinoma ratio by sex, country and study

Sex

Male

Male + Female

Female

Country

Study

USA

Japan

Switzerland
Korea
Yugoslavia
China
Taiwan

USA

Japan

Switzerland

Auerbach

Beard

Butler

Devesa (Whites)
Devesa (Blacks)
Dodds

Vincent

Wu

Travis

Cox and Yesner
Cutler and Young
El-Torkey
Johnston

Tanaka
Tsugane
Watanabe
Ikeda

Levi
Choi
Kacar
Li
Perng

Beard

Butler

Devesa (Whites)
Devesa (Blacks)
Dodds

Vincent

Wu

Travis

Cutler and Young
El-Torkey
Johnston

Tanaka
Tsugane
Watanabe
Ikeda

Levi

Prop. Rise Length of period % rise per year

1.04 =15 +0.3%
1.55 32 +1.4%
0.70 10 -3.5%

1.67 15 +3.5%
1.64 15 +3.3%
1.40 5 +6.9%
3.03 10 +11.7%
1.27 9 +2.7%
1.40 10 +3.4%
1.36 10 +3.1%
1.29 5 +5.2%
2.00 15 +4.7%
1.40 5 +6.9%
0.50 22 -3.1%

1.03 5 +0.6%
1.05 15 +0.3%
2.52 16 +5.9%
3.33 15 +8.4%
1.74 7 +8.2%
1.07 5 +1.4%
421 13 +11.7%
1.37 16 +2.0%
0.135 27 -7.1%

0.60 10 -5.0%

1.17 15 +1.1%
1.04 15 +0.3%
1.035 5 +0.7%
1.45 10 +3.8%
1.08 9 +0.8%
1.13 10 +1.2%
1.07 5 +1.3%
0.96 15 -0.2%

1.76 5 +12.0%
0.16 22 -8.0%

1.17 5 +3.1%
2.53 15 +6.4%
1.30 16 +1.7%
1.49 15 +2.7%



