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I NTROD U CT 1 ON 

THE REPORT of the Surgeon General of the United States cites cigarette smoking as a major 
cause of cancers of the lung, larynx, oral cavity, and esophagus, and as a contributory 
factor in the etiology of cancers of the bladder, kidney, and pancreas [I]. It is also indicated 
in this report that cigarette smoking may be related to stomach and cervical cancer. 
Leukemia is not considered a tobacco-related cancer, although the report mentions that 
several epidemiologic studies have reported higher leukemia risks among smokers com- 
pared with non-smokers [2], This e- inconclusive because no, 
dosc-resese_cla ip between l e u k m i t v  and the amount smoked was found 
in these s j a e s .  This paper reviews briefly the epidemiologic evidence pertinent to an * 
e v a l G n  of the relationship between cigarette smoking and leukemia and suggests 
strategies for the further evaluation of this relationship. 

cc"-- 

c"- 

EPlDEMlOtOGlC STUDIES 

In a review of the epidemiology of leukemia, Alderson concluded that cigarette smoking 
was not an etiologic factor (31. This conclusion was based on the lack of an association 
between smoking and deaths from Cancers of the blood and reticuloendothelial system in 
the prospective follow-up study of British male doctors [SI. However, therc arc several 
other epidemiologic studies which report data on cigarette smoking and leukemia. An 
appraisal of these studies suggests that Alderson's conclusion was premature. 

Prospective follow-up studies 
The results of thrcc large prospective follow-up studies of cigarette smoking and 

leukemia mortality appear in Table I. Each of these studies is generally considered to have 
been well designed and well executed. In the British doctors study, there is a deficit of 
leukemia deaths among current or ex-smokers compared with non-smokers. Furthermore, 
among smokers there is an inverse relationship between leukemia mortality and the 
amount of tobacco smoked daily. On the other hand, in the two follow-up studies from 
the United States, there is an overall excess of leukemia mortality of about 50% among 
cigarette smokers compared with non-smokers. In the United States Veterans study, there 
is some evidence of a dose-response relationship among current smokers, but the trend 
is ematic and is not statistically significant (one-tailed p value = 0.19). 

There are two other prospective follow-up studies relevant to an evaluation of the 
relationship between cigarette smoking and leukemia mortality. In a study of male labor 
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TABU 2. THE RELATIVE INCIDENCE R A m  Ob‘ ACUTE AND CHRONIC 
u Y E m Y n r  LEUKEMIAS ACCORDING TO PACK-YEAM m CIGAREITE 
SMOKING AND GENDER (THIRD NATIONAL  CAN^ s u r w  INTERMEW 

SNDY) 

Chronic Myelocytic Acute Mydacytlc 
PdCk-YCdn Men Women Mm Women 

< 20 I8”(2)’ 0.8(1) 1.6(5) 1.6(2) 
3.3 (2) 1.4 (3) 8.8 (4) 

40+ 3.2(5) 2.6(1) 1.1 (4) 2.6(1) 

- .- - 

20-39 4 0 )  

IO I2 27 23 Total CdSCS 
’The reference value is I 0 for non-smokers. 
‘Adjusted for differences between cares and controls in age and ne. 
’Number of us- in rhat category. 

4. 
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union members in California in which 30 leukemia deaths occurred, the relative rate (RR) 
of leukemia mortality for cigarette smokers compared with non-smokers was 1.3 [9]. In 
a Japanese follow-up study which included 33 male leukemia deaths. the RR of leukemia 
mortality for daily cigarette smokers compared with non-smokers or occasional smokers 
was 0.8 [IO]. However, these two latter studies are small and are not inconsistent with a 
small or moderate increase in leukemia risk attributable to cigarette smoking. 

Case-control studies 
Two case-control studies are also relevant to an evaluation of the relationship between 

cigarette smoking and leukemia. In the interview study from the Third National Cancer 
Survey, leukemia cases were reported according to chronicity and cell-type [ I  11. Controls 
in this study were persons with cancers of various sites which are not generally believed 
to be related to cigarette smoking. The RR’s of acute and chronic myelocytic leukemia 
according to pack-years of cigarette smoking and gender are displayed in Table 2 (the 
referent category is non-smokers). The investigators reached the reasonable conclusion 
that there was a “suggestion” of a positive relationship between cigarette smoking and 
both types of myelogenous leukemia. There was no such positive relationship between 
cigarette smoking and lymphocytic leukemia. 

Paffenbarger et ul. followed about 50,000 men who had attended Harvard University 
or the University of Pennsylvania between 1916 and 1950 [12]. After 1.7 million 
person-years of observation, 27 and 41 men had died from lymphatic and myeloid 
leukemia, respectively. For each of these decedents, four controls were chosen from among 
classmates born in the same year and who were known to have survived the decedent case. 
The RR of lymphocytic leukemia for cigarette smokers compared with non-smokers was 
1.3 (95% confidence limits: 0.5, 3.2), while for smokers of more than 10 cigarettes per day, 
this RR was 2.7 (0.7, 11.2). For myelocytic leukemia, the RR for all cigarette smokers 
compared with non-smokers was 2.4 (1.1, 5.3), while for heavy smokers, the RR was 3.6 
(1.1, 11.4). 

Interpretation of the epidemiologic studies 
None of the studies described above was designed specifically to evaluate the relationship 

between cigarette smoking and leukemia. As a result, they have major limitations with 
respect to an evaluation of this hypothesis. For example, the follow-up studies did not 
distinguish the acute from the chronic forms of leukemia, nor did they distinguish among 
the various cell-types of leukemia. There is some evidence that the different forms of 
leukemia have different etiologies, and it is possible that cigarette smoking is related to 
one, or several, but not to all forms of the disease. To the extent that this is true. these 
studies would present an underestimate of a true positive association of smoking with some 
particular form or forms of leukemia. The case-control studies do not suffer this limitation, 
but they are small and obtained only sparse information on cigarette smoking. 

Both the American Cancer Society and the U.S. Veterans studies suggest a small excess 
leukemia risk attributable to cigarette smoking. The inference that cigarette smoking 
causes leukemia is supported by the results of the two case-control studies. More 
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the other hand, other epidemiologic studies are suggestive of a positive association and 
we are not able to suggest any credible sources of bias which would explain the reasonably 
consistent positive effect seen in these studies. Although the epidemiologic evidence 
pertaining to the cigarette smoking-leukemia hypothesis is currently equivocal, it is our 
opinion that there is enough of a suggestion of a positive association to warrant further 
investigation. 

The relationship .between cigarette smoking and leukemia might be clarified by more 
detailed analysis of existing data sources. As mentioned above, the reports of the 
prospective follow-up studies did not distinguish the various forms of leukemia. Experi- 

,mental and epidemiologic evidence suggest that smoking is more likely to be related to 
A M L  rather than to other forms of leukemia. If these published reports could be 
re-analyzed to provide estimates of leukemia mortality rates according to form of leukemia 
and smoking status, much might be learned about the smoking-leukemia hypothesis. In 
particular. if it were found that A M L  is more strongly associated with smoking than are 
other forms of leukemia. the more specific inference that cigarette smoking is a cause of 
A M L  would be strengthened. It may be possible to evaluate the relationship between 
smoking and specific forms of leukemia in extant case-control studies. In future 
case-control studies of the leukemias. a moderately detailed history of cigarette smoking 
should be obtained. Until such data are available, it will m a i n  speculative that cigarette 
smoking is a cause of leukemia. 
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