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CONCLUSION AND SUMMARY

1. Excessive and prolonged use of tobacco, especially
cigarets, seems t6 be an important factor in the induc-
tion of bronchiogenic carcinoma.

2. Among 605 men with bronchiogenic carcinoma,
other than adenocarcinoma, 96.5 per cent were moder-
ately heavy to chain smokers for many years, compared
with 73.7 per cent among the general male hospital
population without cancer. Among the cancer group
51.2 per cent were excessive or chain smokers com-
pared to 19.1 per cent in the general hospital group
without cancer.

3. The occurrence of carcinoma of the lung in a male
nonsmoker or minimal smoker is a rare phenemenon
(2.0 per cent).

4. Tobacco seems at this time to play a similar but
somewhat less evident role in the induction of epi-
dermoid and undifferentiated carcinoma in women.
Among this group a greater percentage of nonsmokers
will be found than among the men, with 10 of 25
being nonsmokers.

5. Ninety-six and one-tenth per cent of patients with
cancer of the lungs who had a history of smoking had
smoked for over twenty years. Few women have
smoked for such a length of time, and this is believed
to be one of the reasons for the greater incidence of
the disease among men today.

6. There may be a lag period of ten years or more
between the cessation of smoking tobacco and the occur-
rence of clinical symptoms of cancer.

7. Ninety-four and one-tenth per cent of male
patients with cancer of the lungs were found to be
cigaret smokers, 4.0 per cent pipe smokers and 3.5 per
cent cigar smokers. This prevalence of cigaret smok-
ing is greater than among the general hospital popu-
lation of the same age group. The greater practice of
inhalation among cigaret smokers is believed to he a
factor in the increased incidence of the disease.

8. The influence of tobacco on the development of
adenocarcinoma seems much less than on the other
types of bronchiogenic carcinoma.

9. Three independent studies have resulted in data
so uniform that one may deduce the same conclusions
from each of them.

ADDENDUM

Since the data presented in this paper were tabulated,
45 additional interviews of male patients with epider-
moid or undifferentiated cancer of the lung have been
obtained. Eight of these patients have been interviewed
by Dr. J. L. Ehrenhaft from the University of Iowa
Hospital, 9 were given our questionnaire by Lt. Col.
J. M. Salyer from Fitzsimons General Hospital and 7
were reported on by Dr. E. J. Shabart from the Vet-
erans Administration Hospital, Hines, Ill. Among
these 24 cases there were no nonsmokers or light
smokers, 7 heavy smokers, 13 excessive smokers and 4
chain smokers. Twenty-one additional patients have
been interviewed by Miss Croninger on the Barnes
Hospital Chest Service. Among these there were 1
nonsmoker (a 72 year old blacksmith), 10 heavy
smokers, 6 excessive smokers and 4 chain smokers.
These 45 cases, which include reports independently
made at two additional centers (University of Iowa and
Fitzsimons General Hospital), show the same trend
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The published literature on use of tobacco and its
possible association with human cancer fails to show
clearcut consistent observations. Reviews of the litera-
ture for the past twenty years reveals that it is often
conflicting and that it consists for the most part of
studies which are inconclusive because of lack of ade-
quate samples, lack of random selection, lack of proper
controls or failure to age-standardize the data. Potter
and Tully* have reported a higher proportion of
smokers in patients with cancer of the “buccal cavity”
and “respiratory tract” among males “over the age of
40” who were seen at Massachusetts cancer clinics.

Since 1938 a history of tobacco usage has been
obtained routinely from all patients admitted to the
Roswell Park Memorial Institute, Buffalo. These his-

ALL SMOKERS

SMOKERS - PERCENTAGE

&£ 2534 3544 4554 5564 6574 584 8504
AGE IN YEARS
(ON ADMISSION)

Percentage of patients who had ever smoked by type of smoking.

tories are part of the regular clinical history and are
taken before the final diagnosis has been established.
This procedure is considered especially important from
the standpoint of excluding bias. Approximately half
the patients admitted to the institute are subsequently
found not to have cancer. Special attention with respect
to the history of smoking has not been paid to any single
group of conditions, so that these records may be pre-
sumed to be free from bias which might result from
preconceived ideas as to relation between smoking and
a particular form of cancer.

The histories record the date smoking began, dura-
tion, type of smoking and amount per day. The relia-
bility of the quantitative aspects of smoking obtained
by a history is of course highly variable. It is presumed,
however, that such errors are not selective with respect
to presence or absence of cancer, especially since only
patients suspected by their physicians of having cancer
are admitted to the Institute.

With technical assistance of Elizabeth Brezee and David Robbins.

From the Bureau of Cancer Control, Division of Medical Services, New
York State Department of Health.

Dr. Louis C. Kress, Dr. Joseph G. Hoffman and Miss Olive C.
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by making available the records of the institute and by making sug-
gestions as to the planning of the study.

1. Potter, E. A., and Tully, M. R.: The Statistical Approach to the
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This report s based on a study of 1,045 male cancer
patients and 605 male noncancer patients. The cancer
sites selected were lung, lip, pharynx, esophagus, colon,
rectum and a scattered number of other sites. The
noncancer patients were those with symptoms referable
to the same sites but which proved not to he due to
cancer. Only the users of cigarets, pipes and cigars
are considered here, since the number of patients who
used snuff or chewing tobacco was negligible. Smokers
engaging in more than one form of smoking entered
into separate analysis for each such form. so that the
sum of smokers is less than the sum of smokers of each
type. The factor studied was whether or not the
patient had ever smoked, regardless of whether he was
a smoker at the time of admission.

Over 80 per cent of all patients were smokers
(table 1). Prevalence of smokers, regardless of type,
did not vary strikingly with age past the age of 25 (see
the accompanying figure). Prevalence of cigaret
smokers, however, decreased with age, and that of pipe
smokers and cigar smokers increased with age. Obvi-
ously, comparison of groups with differing age composi-
tion would show different proportions of cigaret, pipe
and cigar smokers because of this factor alone. Accord-
ingly, comparisons should be made of age-specific preva-
lence rates or of prevalence rates standardized for age

TaBLE 1.—Prevalence of Smokers Among Male Cancer and
Noncancer Patients by Type of Smoking

Percentage of Smokers *
I —

No.of - -~
Cases All Types Cigarets Pipes Cigars
Cancer.......ooveenens 1,045 84.8 56.0 30.3 NR.4
Noneaneer............ 605 778 460 243 - 20.8
2 N ceees 0.01 0.01 0.0l 0.47

* Age standardized.
t P denotes probability here and in tables 2 and 3.

by applying the age-specific rates to a standard popu-
lation. The latter device was adopted. using the entire
series of 1,650 patients as the standard population.

The significant observations are summarized in
tables 1, 2, 3, 4 and 5. There were more smokers
among cancer patients than noncancer patients, because
of an excess of cigaret and pipe smokers among the
former (table 1). This excess was due entirely to
the increased percentage of cigaret smokers among
patients with cancer of the lung and the increased per-
centage of pipe smokers among patients with cancer of
the lip (table 2). These differences, in turn, were
confined to those who had smoked cigarets or pipes for
twenty-five years or longer (table 3).

It should be noted that the prevalence rates of smok-
ers in columns 2 and 4 of table 3 are age-standardized
rates, obtained by applying the age-specific rates for
each subgroup to the age distribution of the total group
of 1,650 male patients. Since length of smoking is
related to age, this statistical procedure was necessary
to exclude the possibility that the greater percentage
of “25 years or more” smokers in the cancer groups
was due solely to the greater proportion of older persons
in these groups. The failure to find comparable differ-
ences in smokers of less than twenty-five years’ duration
may be due to the relatively small percentage of such
smokers which may be expected in an older population.
Further study of large numbers of younger patients may
alter this observation.
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In tables 4 and 5 the data are presented to show the
relative prevalence of lung and lip cancer among non-
smokers and among cigaret, pipe and cigar smokers in
the patient population. There were more than twice
as many cases of lung cancer among cigaret smokers
as among any other group. Pipe smokers and cigar

TaBLE 2—Prevalence of Suiokers Among Male Patients by
Type of Smoking and Diagnostic Group

Percentage of Smokers *
A

Any Type Cigaret Pipes Cigars
1) ®) (€3] 4)
No.of — A —A—n ~—A—m —A——
Diagnosis Cases % P % P % P % P
Lung cancer compared 236 847 ... 661 ... 135 ... 112
with—
Other caneer (exeept lip) €66 829 0.5 48.0 0.01 258 0.01 20.3 0.01
Lung nontumors........ 124 811 039 331 0.02 235 0.09 13.4 0.64
Other noneancer......... 481 783 0.03 441 001 253 0.01 22,7 0.01
Llpcancercompurod 14 845 ... 433 ... 481 ... %5
with—
Other cancer (except
BLE) (- DO 6 829 0.8 43.0 048 258 0.01 203 0.11
Lip nontuinors. .. 5 740 0.09 430 0.78 30.7 0.02 349 022
Other noncaneer......... 534 8.1 0.233 464 081 238 0.00 19.6 0.08

* Age standardized.

smokers had no more cancer of the lung than did non-
smokers. Lip cancer was significantly increased among
pipe smokers but not among cigaret smokers. Cases of
lip cancer were increased also among cigar smokers.

In table 4 persons who smoked more than one type of
tobacco are counted in each category. In table 5 only
those who smoked but one type of tobacco are con-
sidered.. The observations in table 4 with respect to
lung cancer are the same as in table 5, i, e., only cigaret
smokers show any significant increase of lung cancer
over nonsmokers. For lip cancer, only pipe smokers
show a significant increase over nonsmokers.

No other site of cancer that was included in this
study was found to be associated with any particular
type of smoking. However, not all sites of cancer were

TasLe 3.—Prevalence* of Cigaret and Pipe Smokers Among
Male Patients by Duration of Smoking and
Diagnostic Group

Duration of Smoking
A

- -
Under 25 Yr. 25 Yr. and Over
A Al

Nool (D @ @ @

Diagnosis Cases No. %* P No. %* P
Cigaret Smokers
Lung cancer compared with— 236 R 1.7 ... 148 541 ...
Other cancer (except lung and lip) 666 ™™ 130 062 233 349 0.01
Lung nontumMOrS.eeeerrsenennnens 124 19 163 0.23 54 369 0.01
Other noncaneer.................. 481 92 143 034 128 29.8 0.01
Pipe Smokers
Lip cancer compared with— 143 8 78 ... 60 357 ...
Other cancer (exeept lung and lip) €66 206 3.9 0.02 162 229 0.01
Lip nontumorsS.......cvvienennans 51 5 106 035 11 215 0.4
Other noneancer............o..... 354 35 58 024 87 17.9 0.01

* Age standardized.

studied. It is planned to continue analysis of the
records of the Roswell Park Memorial Institute to pro-
vide data regarding all types of malignant tumors.
These data indicate that, in a hospital population,
cancer of the lung occurs more than twice as frequently
among those who have smoked cigarets for twenty-five
years than among other smokers or nonsmokers of
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an almost equal increase in the incidence of lip cancer,
compared with other smokers or nonsmokers. It is
somewhat surprising to find that the type of smoking,
i. e., cigarets for lung cancer, pipe for lip cancer, is the
associated factor, rather than the actual use of tobacco.

The data suggest, although they do not establish, a
causal relation between cigaret and pipe smoking and
cancer of the lung and lip, respectively. The statistical
association may, of course, be due to some other
unidentified common factor between these types of
smoking and lung and lip cancer. Cancer is now gen-
erally considered a disease attributable to multiple
causative factors. Among these are “irritants.” The
generalization has been advanced * that, although not
all irritants are carcinogenic, all carcinogens are irri-

TaBLE 4—Comparison of the Proportion * of Cases of Lung and
Lip Cancer Among Male Nonsmokers and Swmokers of
25 Years Duration or More at Roswell Park
Memorial Institute, 1938-1948

Lung Cancer Lip Cancer
No.of ———A ———
Persons Cases Rate¥ Pt (ases Rate* Pt
Nousimokers compared with: 203 2B 86 20 69 ...
Cigaret smokers {.......... 600 148 20.7 001 37 5.9 0.35
Pipe smokers {.... 353 33 8.6 1.00 60 13.¢ 0.01
Cigar smokers {............ 263 R 8.5 0.97 39 125 0.03

* Standardized for age against age distribution of total males.

+ Probability of the observed difference hetween smokers and non-
smokers oceurring by chance alone.

{ Multiple smokers, e. g., persons smoking more than one type of
tohaceo plus those smoking only one type.

TaBLE 5.—Comparison of the Proportion* of Cases of Lung and
Lip Cancer Among Male Nonsmokers and Smokers of
25 Years’ Duration or More at Roswell Park
Memorial Institute, 1938-1948

Lung Cancer

No. of —m————— — —
Persons ("ases Rate* Pt (Cases Rate* Pt
Nonsmokers compared with: 293 23 8.6 20 6.9 e
All smokers fuovu.viennnn... 761 148 171 0.01 3 89 029
Cigaret smokers {.......... 479 115 209 0.01 22 3.1 0.29
Pipe smokers } ... 166 19 106 0.48 34 15.7 0.01
Cigar smokers $............ 116 14 128 0.18 | 17 116 0.13

Lip Cancer
—A

* Standardized for age against age distribution of total males.

t Probability of the observed difference hetween smokers and non-
smokers oceurring by chance alone.

$ Persons smoking only one type of tobacco.

tants, that is, capable of inducing chronic reparative
hyperplasia. Berenblum 2* has shown also that an irri-
tant (croton resin; basic tar fraction) which is non-
carcinogenic alone may nevertheless increase the
percentage of tumors produced when its action is com-
bined with that of a carcinogen. Thus, some experi-
mental basis exists for explaining the apparent effect
of cigaret and pipe smoking, although the true nature
of the association with lung and lip cancer remains to
he determined.

2. (@) Berenblum, I.: Irritation and Carcinogenesis, Arch. Path. 38:
233-244 (QOct.) 1944. (b) Pullinger, B. D.: First Effect on Mouse Skin
of Some Polycyclic Hydrocarbons, J. Path. & Bact. 50: 463-471, 1940.

Safeguarding the Profession.—Every physician should aid
in safeguarding the profession against admission to it of those
who are deficient in moral character or education.—Section 3,
Chapter III of the PrincipLEs ofF MepicaL ErHIcs of the
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Reports of the effectiveness of cortisone (Kendall’s
compound E, or 17-hydroxy-11-dehydrocorticoste-
rone) and of pituitary adrenocorticotropic hormone
(ACTH) in the treatment of rheumatoid arthritis and
spondylitis * have given rise to the hope that substances
known to stimulate endogenous production or libera-
tion of pituitary adrenocorticotropic hormone might also
be effective in these conditions. Vogt? demonstrated
in several different species of animals that the amount
of active cortical material released into the suprarenal
vein in one minute is many times that which can be
extracted from both adrenal cortices by present meth-
ods. The administration. of epinephrine was found to
increase the amount of cortical material which could be
recovered from suprarenal venous blood by several
hundred per cent® Her results suggested that epi-
nephrine, administered in doses approaching the amounts
that might be liberated normally within the body, stimu-
lates the adrenal cortex directly. Long * concluded that
the action of epinephrine on the adrenal cortex is
indirect and is dependent on the presence of the
anterior pituitary gland. Thorn® has emphasized the
fact that epinephrine is effective in stimulating the
pituitary-adrenal system in man. He and his collabo-
rators ¢ showed that epinephrine increases 11-oxy-
steroid and 17-ketosteroid excretion and lowers the
total circulating eosinophil count by 50 per cent or
more in normal subjects but not in those with pituitary
or adrenocortical insufficiency. Almy and Laragh 7 con-
firmed the observation that epinephrine consistently
produces eosinopenia in normal persons. Thorn & sug-
gested using 0.5 mg. of epinephrine subcutaneously
every six hours in patients with rheumatoid arthritis
and referred to improvement which he had obtained in
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