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History of Selected Diseases and the Risk of 
Colorectal Cancer 

Carlo La Vecchia, Barbara D’Avanzo, Eva Negri and Silvia Franceschi 

The relationship between selected aspects of medical history and the risk of colorectal cancer was analysed 
using data from a case-control study of 673 cases of colon cancer, 405 of rectal cancer and 1501 controls in 
hospital for acute, non-neoplastic, non-digestive tract conditions, unrelated to known or suspected risk factor for 
large bowel cancer. Significantly elevated risks (RR) were observed for history of cholelithiasis (RR = 1.5 [95% 
confidence interval (CI) 1.1-2.11 for colon; 1.6 [1.2-6.4] for rectum) and diabetes (1.6 [l.l-2.31 for colon; 1.3 
[0X-2.0] for rectum), and a significant protection emerged for history of drug allergy (0.6 [0.4-0.9] for colon; 0.6 
[OS-1.01 for rectum). No significant association was found with thyroid disease, gastroduodenal ulcer, liver 
cirrhosis, hepatitis, pancreatitis, gastrectomy, appendicectomy, treatment with cimetidine/ranitidine, treatment 
with chenodesoxycholic acid or with blood transfusions. The associations with cholelithiasis, diabetes and drug 
allergy were not materially modified by allowance for major identified potential confounding factors, and were 
not restricted to the diseases diagnosed within 5 or 10 years before large bowel cancer diagnosis. Thus, the 
analysis of this large dataset offered further quantitative evidence suggesting a possible, however moderate, 
association between gallbladder disease and colorectal cancer risk, which may be related to enhanced or 
continuous secretion of secondary bile acids. The associations with diabetes and drug allergy were unexpected, 
and probably indirect, lacking previous epidemiological support or any obvious biological interpretation. Thus, 
they should be simply regarded as working hypotheses worthy of further consideration. 
EurJ Cancer, Vol. 27, No. 5, pp. 582-586,199l 

INTRODUCTION 

COLORECTAL cancer is the second most common cancer site in 
Italy, as in most western countries [ 1, 21 but its causes are still 
largely undefined. Besides diet, which is likely to play an 
important role in large bowel carcinogenesis, even in the absence 
of a clear association with specific nutrients [3], other factors 
which have been related to colorectal cancer risk include repro- 
ductive and menstrual factors [4, 51 and medical history. 

Among medical conditions known to be associated with the 
incidence of colorectal cancer, there are diseases of the large 
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bowel, such as adenomatous polyps [6, 71 and ulcerative colitis 
[8], but also conditions, such as Barrett’s oesophagus [9], 
which probably reflect common predisposing factors. Other 
associations, such as those with cholelithiasis or cholecystectomy 
[ 10-171 and pernicious anaemia [ 181, have emerged in some 
studies, but there is at present no clear consensus on them 
[19-241. Some of the associations between aspects of medical 
history and colorectal cancer may be of potential interest from 
an aetiological viewpoint, since they may shed light on possible 
aetiopathogenic mechanisms. 

Thus, in order to provide further information on this issue, 
we considered information on history of selected diseases in a 
large case-control study conducted in northern Italy. 

SUBJECTS AND METHODS 
The data were derived from an ongoing study of digestive 

tract neoplasms, based on a network including major teaching 
and general hospitals in the Greater Milan area. Recruitment of 
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Table 1. Distribution of 673 cases of colon cancer, 405 of rectal 
cancer and 1501 controls according to socio-demographic variables 

and smoking. Milan, Italy, 1985-1990 

Colon cancer Rectal cancer Controls 

Sex 
Males 
Females 

Age group (years) 
145 
45-54 
55-64 
65-74 

Education (years) 
c7 
7-11 
212 
Unknown 

Tobacco smoking 
Never smokers 
Ex-smokers 
Current smokers 

332 (49.3) 234 (57.8) 885 (59.0) 
341 (50.7) 171 (42.2) 616 (41 .O) 

64 (9.5) 32 (7.9) 292 (19.5) 
125 (18.6) 66 (16.3) 387 (25.8) 
238 (35.4) 158 (39.0) 469 (31.2) 
246 (36.6) 149 (36.8) 353 (23.5) 

353 (52.5) 242 (59.8) 755 (50.3) 
187 (27.8) 98 (24.2) 428 (28.5) 
132 (19.6) 62 (15.3) 317 (21.1) 

1 (0.1) 3 (0.7) 1 (0.1) 

381 (56.6) 214 (52.8) 663 (44.2) 
124 (18.4) 72 (17.8) 266 (17.7) 
168 (25.0) 119 (29.4) 572 (38.1) 

No. of patients (percentage). 

cases of colorectal cancer started in January 1985, and the 
present report is based on data collected before February 1990. 

The general scheme of this investigation has already been 
described [25]. Briefly, trained interviewers identified and ques- 
tioned cases and controls in the hospitals under surveillance. 
On the average, less than 3% of eligible subjects refused to 
participate. 

The structured questionnaire included information on socio- 
demographic factors and general lifestyle habits, a short dietary 
history including 29 indicator foods, and a problem-oriented 
medical history including 14 selected diseases or medical pro- 
cedures. By definition, the diseases or medical procedures 
considered had to anticipate by at least 1 year the onset of the 
disease which led to admission. Age at onset/first diagnosis was 
recorded. 

The cases were patients below the age of 75 with histologically 
confirmed colorectal cancer diagnosed within the year preceding 
the interview, who had been admitted to the National Cancer 
Institute, to several specialised university clinics and to the 
Ospedale Maggiore, which includes the four largest teaching 
and general hospitals in Milan. A total of 673 cases of colon 
cancer (331 males, 342 females, median age 61 years) and 405 
rectal cancers (234 males, 171 females, median age 62 years) 
were interviewed. 

The comparison group included 1501 subjects (885 males, 
616 females, median age 58 years) admitted to the same network 
of hospitals for acute, non-neoplastic or digestive tract con- 
ditions. 40% were admitted for trauma, 18% had non-traumatic 
orthopaedic diseases, 27% surgical conditions, including plastic 
surgery, and 15% other miscellaneous illnesses, such as acute 
infections, skin, nose, throat and eye disorders, etc. The catch- 
ment area of cases and controls was comparable: 84% of the 
cases and 85% of the controls came from the same region, 
Lombardy; 91% of the cases and 93% of the controls came from 
northern Italy. 

Relative risks (RR), and the corresponding 95% confidence 
intervals (CI) [26], according to selected aspects of medical 

history were first computed from data stratified for sex and 5- 
year age groups using stratification and the Mantel-Haenszel 
procedure [27]. Secondly, to account simultaneously for the 
potential confounding effect of various risk factors, uncon- 
ditional logistic regression, with maximum likelihood fitting 
[28], was used. Included in the regression equations were terms 
for age, sex, area of residence, education, body mass index and 
selected indicator foods. 

RESULTS 
Table 1 gives the distribution of cases of cancer of the colon, 

rectum and controls according to sex, age group, and smoking. 
Cases were slightly older than the comparison groups, less 
educated (particularly rectal cancers) and less frequently smok- 
ers. After allowance for age and sex, however, only the inverse 
association between education and rectal cancer was significant. 

Table 2 considers the relationship between colorectal cancer 
and selected aspects of medical history. 8.2% of colon cancer 
and 6.9% of rectal cancer as opposed to 4.6% of the controls 
reported a history of diabetes mellitus. The association was 
significant for colon cancer (RR = 1.6 (95% CI 1.1-2.3]), 

Table 2. Relationship of colorectal cancer with selected aspects of 
medical history 

Disease or 
medical 
intervention 

No. (%) with the disease 

Colon Rectal Controls 

Relative risk (95% 

CL) 

Colon Rectal 

Diabetes 55 (8.2) 28 (6.9) 69 (4.6) 1.6 1.3 
(1.1-2.3) (0.8-2.0) 

Thyroiddisease 21 (3.1) 11 (2.7) 56 (3.7) 0.7 0.7 
(0.4-1.2) (0.3-1.4) 

Gastric ulcer 14 (2.1) 14 (3.5) 71 (4.7) 0.4 0.7 
(0.2-0.7) (0.4-1.2) 

Duodenal ulcer 36 (5.3) 28 (6.9) 94 (6.3) 0.9 1.1 
(0.6-1.4) (0.7-1.7) 

Cholelithiasis 81 (12.0) SO (12.3) 107 (7.1) 1.5 1.6 
(1.1-2.1) (1.2-2.4) 

Liver cirrhosis 4 (0.6) 4 (1.0) 8 (0.5) 1.0 1.7 
(0.3-3.4) (0.5-5.3) 

Hepatitis 28 (4.2) 5 (1.2) 58 (3.9) 1.1 0.4 
(0.7-1.8) (0.2-1.0) 

Pancreatitis 3 (0.4) 3 (0.7) 10 (0.7) 0.8 1.1 
(0.2-2.8) (0.3-4.5) 

Drug allergy 41 (6.1) 23 (5.7) 133 (8.9) 0.6 0.6 
(0.4-0.9) (0.4-1.0) 

Gastrectomy 8 (1.2) 8 (2.0) 33 (2.2) 0.5 0.8 
(0.8-1.2) (0.4-1.8) 

Appendic- 245 (36.4) 128 (31.6)SSl (36.7) 1.0 0.8 
ectomy (0.8-1.2) (0.6-1.0) 

Cimetidinef 18 (2.7) 11 (2.7) 59 (3.9) 0.6 0.7 
ranitidine (0.4-1.1) (0.4-1.4) 
treatment 

Chenodesoxy- 11 (1.6) 5 (1.2) 24 (1.6) 0.9 0.7 
cholic acid (0.4-1.7) (0.3-1.6) 
treatment 

Blood 59 (8.8) 30 (7.4) 132 (8.8) 1.0 0.8 
transfusion (0.7-1.3) (0.6-1.3) 

Mantel-Haenszel estimates adjusted for age and sex. 
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Table 3. Relationship of colorectal cancer with selected diseases Table 4. Relationship of colorectal cancer with selected disease 
according to time since diagnosis according to age 

No. (%) with the disease Relative risk (95% 
Years ~ CI) 
since 

Disease diagnosis Colon Rectal Controls Colon Rectal 

Diabetes <5 17 (2.5) 10 (2.5) 26 (1.7) 1.3 
(0.7-2.5) (0.z.7) 

5-9 14 (2.1) 8 (2.0) 11 (0.7) 
(1.:::.8) (l.z.O) 

210 24 (3.6) 10 (2.5) 32 (2.1) 1.4 
(0.8-2.3) (0.!:;.9) 

Cholelith- <5 17 (2.5) 12 (3.0) 22 (1.5) 
iasis (O.& (1X.0) 

5-9 11 (1.6) 13 (3.2) 26 (1.7) 0.9 1.8 
(0.4-1.8) (0.9-3.7) 

~10 52 (7.7) 25 (6.2) 58 (3.9) 1.7 1.5 
(1.2-2.5) (0.9-2.4) 

Unknown 1 (0.1) - l(O.1) - - 

Drug <5 8 (1.2) 7 (1.7) 44(2.9) 
allergy (0.;1:.9) (O.E.4) 

5-9 6 (0.9) 6 (1.5) 19 (1.3) 
(O.E.0) ,0.;::.5, 

~10 25 (3.7) 9(2.2) 68 (4.5) 0.7 
(0.4-1.1) (O.G.9) 

Unknown 2(0.5) l(0.2) 2 (0.1) - - 

No. (%) with the Relative risk (95% 
disease CI) 

Patients’ 
Disease age Colon Rectal Colon Rectal 

Diabetes <60 10 (3.4) 8 (4.9) 1.3 
(0.6-2.7) (O.;:.l) 

~60 45 (11.8) 20 (8.2) 
(l.Z.7) (O&.0) 

Cholelithiasis <60 23 (7.9) 17 (10.4) 1.4 
(0.8-2.4) (1.::;.7) 

~60 58 (15.2) 33 (13.6) 
($3) (0.2.3) 

Drug allergy <60 16 (5.5) 10 (6.1) 0.5 0.6 
(0.3-0.9) (0.3-1.2) 

~60 25 (6.6) 13 (5.4) 0.8 0.7 
(0.5-1.3) (0.4-1.2) 

Mantel-Haenszel estimates adjusted for age. 

Mantel-Haenszel estimates adjusted for age and sex. 

but not for rectal cancer (1.3 [0.8-2.01). Cholelithiasis was 
significantly more frequent among cancers of the colon (1.5 
[l.l-2.11) and rectum (1.6 [1.2-2.41). A further significant 
association was observed with drug allergy, which was less 
frequent among cases of cancer of the colon (0.6 [0.4-0.91) and 
rectum (0.6 [0.4-1.01) than among controls. No significant 
association was observed with thyroid disease, gastroduodenal 
ulcer, liver cirrhosis, hepatitis, pancreatitis, gastrectomy, 
appendicectomy, treatments with cimetidineiranitidine (Hz- 
receptor-antagonists), with chenodesoxycholic acid or blood 
transfusions. 

The three diseases showing significant associations with colo- 
rectal cancer are further examined in Table 3 in terms of time 
elapsed since diagnosis. For none of them was there evidence of 
any clear pattern in relation to time since diagnosis, although 
each single point estimate is clearly appreciably affected by 
larger random variation. 

disease, gastroduodenal, liver, pancreatic diseases, or medical 
procedures, including gastrectomy, appendicectomy, blood 
transfusions and treatments with cimetidine or chenodesoxych- 
olic acid appeared to be associated with any change in risk. 

Thus, the present study adds further information on the 
cholelithiasis-cholecystectomy-large bowel cancer issue, which 
includes studies showing a direct association [ 10-171 and others 
showing no clear relationships [19-241. However, such an 
association, if real, is moderate, and can easily be missed in 
studies of small or relatively small size, and the lower confidence 
limit in this study (of the order of 1.1-1.2) is compatible with 
published evidence from most studies. The proposed biological 
interpretation is in terms of continuous bile secretion following 
gallbladder disease/cholecystectomy, and consequent enhanced 
formation of secondary bile acids in the intestinal lumen, which 
were found to act as carcinogen promoters in animals [29-311. 

While a direct link between gallbladder disease and colorectal 
cancer is plausible, the two other significant results observed in 
this study (the elevated risk for diabetes and the protection 

Table 5. Multivariate relative risks of colorectal 
cancer according to selected aspects of medical 

history 

Similar analyses are presented in Table 4 in relation to age at 
diagnosis of colorectal cancer or interview. No appreciable 
interaction was observed, and the relative risk estimates were 
similar in younger and older age groups. 

Multiple logistic regression estimates for diabetes, cholelithi- 
asis and drug allergy are given in Table 5. None of the estimated 
relative risks was appreciably modified by allowance for major 
identified potential confounding factors, including sociodemo- 
graphic variables and dietary indicators. 

Relative risk (95% CI) 

DISCUSSION 

The findings of the present study suggest that history of 
diabetes and cholelithiasis may be related to some (however 
moderate) subsequent increased risk of colorectal cancer, while 
history of drug allergy may indicate or confer a relative protec- 
tion. None of the other diseases considered, including thyroid 

Disease Colon Rectal 

Diabetes 1.7 
(1.1-2.5) (l.ti.5) 

Cholelithiasis 1.4 1.7 
(1.0-2.0) (1.1-2.4) 

Drug allergy 0.7 0.7 
(0.5-1.0) (0.4-1.1) 

Estimates from multiple logistic regression equations 
including terms for age, sex, area of residence, edu- 
cation, body mass index, and selected indicator foods 
(pasta or rice, meat, green vegetables, fresh fruits and 
coffee). 
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for drug allergy) should be viewed as generating hypotheses 
potentially worthy of further investigation. At least two previous 
studies [19, 321 reporting on diabetes and large bowel cancer 
found no consistent association. Although allowance for a num- 
ber of sociodemographic and dietary correlates failed to totally 
account for the association in this study, it is still possible that 
the apparent association between diabetes and colorectal cancer 
is due to a series of common correlates of both diseases which 
may vary from one population to another, in the absence of any 
direct relationship. 

Likewise, little information is available on the possible protec- 
tion conferred by allergies against colorectal cancer. One plaus- 
ible interpretation includes the role of aspecific immunologic 
stimulation induced by allergic conditions. Protections by 
asthma, allergic skin reactions or allergic diseases in general 
have already been observed in an Australian case-control study 
on colorectal cancer [32], although the association was not 
significant, as well as in relation to pancreatic [33, 341 and 
liver cancer (unpublished observation from the present study 
scheme), but these results require further confirmation. 

Further caution is also suggested by the limitations of this 
study, with reference to the restricted list of diseases considered, 
and the lack of details on them, other than age at first diagnosis. 
On the other hand, the hospital-based design probably rep- 
resents an optimal framework for investigating medical histories. 
Cases and controls, in fact, are similarly investigated in relation 
to major diseases, and similarly sensitised towards recalling 
diseases in the past. A large hospital-based case-control study 
conducted in the United States, Canada and Israel [35], for 
instance, found excellent reliability of interview data for dia- 
betes, with a correlation coefficient between repeated interviews 
of 0.93, and a good reliability for all medical conditions or 
procedures requiring hospital admission or prolonged medical 
care. The disease prevalences observed in this study, moreover, 
were comparable with those observed in the 1983 Italian National 
Health Survey, based on a sample of about 90000 subjects 
representative of the whole Italian population [36]. Among other 
strengths of the study are the comparable catchment area of 
cases and controls, the almost complete participation and the 
absence of important confounding by major identified potential 
covariates. 

Thus, despite some drawbacks in available data, in consider- 
ation of the large series of the dataset and the characteristics of 
the design, this study has offered further relevant documentation 
to clarify the influence of selected aspects of medical history on 
subsequent colorectal cancer risk. In particular, it provides 
further quantitative estimates on the possible gallbladder dis- 
easeicolorectal cancer relationship, and found unexpected 
relationships with diabetes (direct) and drug allergy (inverse), 
which however lack epidemiological support or convincing 
biological interpretation, and can therefore only be considered 
working hypotheses of potential interest for future work. 

1. Levi F, Maisonneuve I’, Filiberti R, La Vecchia C, Boyle I’. Cancer 
incidence and mortality in Europe. Soz Praventivmed 1989, 34 
(Suppl. 2) SlS83. 

2. Boyle I’, Zaridze DG, Smarts M. Descriptive epidemiology of 
colorectal cancer. IntJ Cancer 1985,36,9-18. 

3. Byers T. Diet and cancer. Any progress in the interim? Cancer 
1988,62,1713-1724. 

4. McMichael AJ, Potter JD. Reproduction, endogenous and exogen- 
ous sex hormones, and colon cancer: a review and hypothesis. 3 
Nat1 Cancer Inst 1980,65,1201-1207. 

5. Negri E, La Vecchia C, Parazzini F, et al. Reproductive and 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

menstrual factors and risk of colorectal cancer. Cancer Res 1989, 
49,7158-7161. 
Clark JC, Collan Y, Eide TJ, et al. Prevalence of polyps in an 
autopsy series from areas with varying incidence of large bowel 
cancer. In23 Cancer 1985,36,179-186. 
Bonelli L, Martines H, Conio M, Bruzzi P, Aste H. Family history 
of colorectal cancer as a risk factor for benign and malignant 
tumours of the large bowel. A case-control study. IntJ Cancer 1988, 
41,513-517. 
Anonymous. Colorectal carcinoma in ulcerative colitis. Lancet 1986, 
ii, 197-198. 
Sontag SJ, Schnell TG, Chejfec G, et al. Barrett’s oesophagus and 
colonic tumours. Lance2 1985, i, 946-949. 
Vernick LJ, Kuller LH, Lohsoonthorn P, Rycheck RR, Redmond 
CK. Relationship between cholecystectomy and ascending colon 
cancer. Cancer 1980,45,392-395. 
Vernick LJ, Kuller LH. Cholecystectomy and right-sided colon 
cancer: an epidemiological study. Lancer 1981, ii, 381-383. 
Linos D, Beard CM, O’Fallon WM, Dockerty MB, Beart RW Jr, 
Kurland LT. Cholecystectomy and carcinoma of the colon. Lancer 
1981, ii, 379-381. 
Turunen MJ, Kivilaakso EO. Increased risk of colorectal cancer 
after cholecystectomy. Ann Surg 1981,194,639-641. 
Alley PG, Lee SP. The increased risk of proximal colonic cancer 
after cholecystectomy. Dis Colon Rectum 1983,26,522-524. 
Papadimitriou C, Day N, Tzonou A, Gerovassilis F, Manousos 0, 
Trichopoulos D. Biosocial correlates of colorectal cancer in Greece. 
InrJ Edpidemioll984,13,155-159. 
Brancato T, Lirici MM, Culasso F, Coppola M, Eleuteri E, Monaco 
G. Incidenza e rischio de1 carcinoma de1 gross0 intestino dopo 
colecistectomia. Minerna Chir 1983,38, 1159-1164. 
Neugut AI, Johnsen CM, Forde KA, Treat MR, Nims C, Murray 
D. Cholecystectomy and adenomatous polyps of the colon in 
women. Cancer 1988,61,618-621. 
Talley NJ, Chute CG, Larson DE, Epstein R, Lydick EG, Melton 
LJ III. Risk for colorectal adenocarcinoma in pernicious anemia. A 
population-based cohort study. AnnIntern Med 1989,111,738-742. 
Wynder EL, Shigematsu T. Environmental factors of cancer of the 
colon and rectum. Cancer 1967,20,1520-1561. 
Friedman GD, Goldhaber MK, Quesenberry CP Jr. Cholecystec- 
tomy and large bowel cancer. Lancer 1987, i, 906908. 
Abrams JS, Anton JR, Dreyfuss DC. The absence of a relationship 
between cholecystectomy and the subsequent occurrence of cancer 
of the proximal colon. Dis Colon Rectum i983,26,141-144. 
Adami HO, Meirik 0. Gustavsson S. Nvren 0. Krusemo UB. 
Colorectal cancer after’cholecystectomy: absence’of risk increase 
within 11-14 years. Gastroenrerology 1983,85,859-865. 
Fixa B, Komarkova 0, Zaydlar K, Bures J, Erben J. Is there an 
increased risk of colorectal cancer after cholecystectomy? Neoplasma 
1985,32,513-517. 
Eriksson SG, Lindstrom CG. Lack of relationship between cholecy- 
stectomy and colorectal cancer. A case control autopsy study in a 
defined population. ScandJ Gastroenterol 1984,19,977-982. 
La Vecchia C, Negri E, Decarli A, ef al. A case-control study of 
diet and cola-rectal cancer in Northern Italy. InrJ Cancer 1988,41, 
492-498. 
Breslow NE, Day NE. Statistical methods in cancer research. Vol. 1. 
The analysis of case-control studies. Lyon, IARC Scientific Publi- 
cations 1980, 32. 
Mantel N, Haenszel W. Statistical aspects of the analysis of data 
from retrospective studies of disease. 3 Nat1 Cancer Inst 1959, 22, 
719-748. 
Baker RJ, Nelder JA. The GLIM System, Release 3. Oxford, 
Numerical Algorithms Group, 1978. 
Reddy BS, Narisawa T, Weisburger JH, Wynder EL. Promoting 
effect of sodium deoxycholate on colon adenocarcinomas in germ 
free rats.3 Nat1 Cancer Inst 1976,56,441-442. 

30. Werner B, DeHeer K, Mitschke H. Cholecystectomy and carcinoma 
of the colon. An experimental study. Z Krebsforsch 1977, 88, 
223-230. 

31. Reddy BS, Wynder EL. Metabolic epidemiology of colon cancer: 
fecal bile acids and neutral sterols in colon cancer patients and 
patients with adenomatous polyps. Cancer 1977,39,2533-2539. 

32. Kune GA, Kune S, Watson LF. Colorectal cancer risk, chronic 
illnesses, operations, and medications: case control results from 
the Melbourne Colorectal Cancer Studv. Cancer Res 1988. 48. 
4399-4404. 



586 C. La Vecchia et al. 

33. Mack TM, Yu MC, Hanisch R, Henderson BE. Pancreas cancer 
and smoking, beverage consumption, and past medical history. 3 
Nat1 Cancer Inst 1986,76,49-60. 

34. Mills PK, Beeson WL, Abbey DE, Fraser GE, Phillips RL. Dietary 
habits and past medical history as related to fatal pancreas cancer 
risk among adventists. Cancer 1988,61,2578-2585. 

35. Kelly JP, Rosenberg L, Kaufman DW, Shapiro S. Reliability of 
personal interview data in a hospital-based case-control study. Am 
3 Epidemioll990,131,7%90. 

36. Negri E, Pagan0 R, Decarli A, La Vecchia C. Body weight and the 

prevalence of chronic diseases. 3 Epidemiol Community Health 1988, 
42,24-29. 

Acknowledgement-This work was conducted within the framework 
of the National Research Council (CNR), Applied Projects “Oncology” 
(contract No. 87.01544.44), and “Prevention and Control of Disease 
Factors”, and with the contribution of the Italian Association for Cancer 
Research and the Italian League Against Tumours, Milan and Mrs A. 
Marchegiano Borgomainerio. The authors wish to thank Mrs J. Baggott, 
Mrs M.P. Bonifacino, and the G.A. Pfeiffer Memorial Library for 
editorial assistance. 

Eur3 Cancer, Vol. 27, No. 5, pi. 586591,1991. 0277-5379/91$3.00 + 0.00 
Pnnred in Grear Brilnin 0 1991 Pergamon Press plc 

Factors Predicting Late Mortality from Breast 
Cancer 

Sakari P. Toikkanen, Harry P. Kujari and Heikki Joensuu 

Survival data of a cohort of 160 patients with breast cancer, who were still alive 10 years after the primary 
diagnosis, and who had been followed up for at least 22 years, were investigated to find out those factors that 
predict late mortality from breast cancer. The 13 factors investigated included age at diagnosis, histological type 
and grade, mitotic count, type of turnout margin, inflammatory cell reaction, extent of turnout necrosis, primary 
tumour size, axillary nodal status, DNA ploidy and index, S-phase fraction and occurrence of a second primary 
breast cancer. Advanced age at diagnosis (> 49 years, P = 0.002), occurrence of a second primary breast cancer 
during the follow-up (P = O.Ol), and primary tumour size (T-, P = 0.03) were significantly associated with 
mortality from breast cancer after the 10th year of follow-up in a multivariate analysis, and the ductal invasive 
histological type (P = 0.03) and a large DNA index (> 1.2; P = 0.06) in univariate analyses. 
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INTRODUCTION 
UNLIKE IN many other forms of human cancer, a late recurrence 
10 or even 20 years after the primary diagnosis is not uncommon 
in breast cancer [ 1, 21. Most survival studies have shorter than 
lo-year follow-up, and because the great majority of all deaths 
in breast cancer take place during the first 10 years, the most 
important prognostic factors found in these studies, such as the 
axillary nodal status, size of the primary tumour and histological 
grade, are those that predict relatively early mortality in breast 
cancer [3-51. Surprisingly little is known about the factors that 
predict mortality in breast cancer among patients who have 
survived for more than 10 years after the primary diagnosis [ 1, 
6, 71. Yet, due to the worldwide increase in the incidence of 
breast cancer and improved treatment results, the number of 
such patients is increasing. 

The purpose of the present study was to investigate the factors 
predicting mortality in breast cancer among those patients who 
have survived the first 10 years following the diagnosis. 

Patients 
MATERIALS AND METHODS 

According to hospital records and data from the Finnish 
Cancer Registry, 461 women were diagnosed to have with a 
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biopsy verified breast cancer in the city of Turku, South- 
Western Finland, during the years 1945-1965. Sufficient clinico- 
pathological and follow-up information was available for 439 
patients. The survival analysis of this larger original material is 
published earlier elsewhere [8]. 279 patients died within the first 
10 years and a total of 160 (36%) patients were alive after the 
10th year of follow-up. These 160 patients constitute the actual 
study material. 

These patients were followed up for at least 12 additional 
years (range 12-32 years, median 17) or until death. 15 (9%) of 
the 160 patients had Paget’s disease of the breast or intraductal 
cancer in situ (none of the patients with either of these two 
tumour types had died during the first 10 years of follow-up). 
12 of the 23 patients who developed a second primary breast 
cancer in the remaining breast were alive after the 10th year. 
The clinical data and cause of death were obtained from the 
hospital records, the files of the Finnish Cancer Registry, 
the Central Statistical Office of Finland, and from local 
authorities. All autopsy protocols and histological slides were 
reviewed. 

Autopsy was performed on 10 of the 31 patients who died 
from breast cancer after the 10th follow-up year, and a histologi- 
cal and/or cytological confirmation of metastatic breast cancer 
was available in further 10 cases. In 6 of the remaining 11 cases 
dissemination of breast cancer was based on radiological evidence 
of distant metastases, and in 5 cases on a death certificate only. 
9 patients died from cancer of another organ, and the cause of 
death was confirmed by autopsy in 4 cases, by a histological or 


