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Summary We examined the role of alcohol on the risk of breast cancer by the joint oestrogen receptor (ER) and progesterone receptor (PR)
status of the tumour using data from two case-control studies conducted in Los Angeles County, USA. Eligible premenopausal patients were
733 women aged ≤ 40 years and first diagnosed from 1 July 1983 to 1 January 1989. Eligible postmenopausal patients were 1169 women
aged 55–64 years and first diagnosed from 1 March 1987 to 31 December 89. Patients were identified by the University of Southern California
Cancer Surveillance Program. Neighbourhood controls were individually matched to patients by parity (premenopausal patients) and birth
date (± 3 years). ER and PR status were obtained from medical records for 424 premenopausal and 760 postmenopausal patients. The
analyses included 714 premenopausal and 1091 postmenopausal control subjects. Alcohol use was generally not associated with
premenopausal risk of breast cancer, regardless of hormone-receptor status. Among the postmenopausal women, those who consumed, on
average, ≥ 27 g of alcohol/d experienced an odds ratio (OR) of 1.76 [95% confidence interval (CI) 1.14–2.71] for ER-positive/PR-positive
breast cancer relative to women who reported no alcohol consumption. Alcohol use was less clearly associated with risk of other receptor
types among postmenopausal women. These data suggest that alcohol may preferentially increase risk of ER-positive/PR-positive breast
cancer in postmenopausal women.
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Table 1 Joint distribution of ER and PR status among breast cancer
patients with known tumour hormone receptor status

Premenopausal Postmenopausal

Joint ER/PR status Frequency % Frequency %
(n = 424) (n = 760)

ER+/PR+ 205 (49) 450 (59)
ER+/PR– 52 (12) 159 (21)
ER–/PR+ 18 (4) 24 (3)
ER–/PR– 149 (35) 127 (17)

Positive = +; negative = –.
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Table 2 Distribution of patient and tumour factors among patients with known and

Premenopausal

ER and PR ER or PR
known missing

Factor n % n %

Age at diagnosis (years)
21–25 8 2.0 7 2.
26–30 30 7.4 20 6.
31–35 134 33.0 82 27.
36–40 234 57.6 193 63.
55–59
60–64

Stage
In situ 16 3.9 50 16.
Localized 195 48.0 137 45.
Regional 173 42.6 98 32.
Metastatic 11 2.7 9 3.
Unstageable 11 2.7 8 2.

Age at menarche (years)
< 12 105 25.9 91 30.
12 119 29.3 85 28.
13 116 28.6 87 28.
≥ 14 66 16.3 39 12.

Age at first full-term pregnancy (years)
Never pregnant 152 37.4 116 38.
< 20 55 13.5 43 14.
20–24 95 23.4 58 19.
25–29 69 17.0 56 18.
≥ 30 35 8.6 29 9.

Number of full-term pregnancies
0 152 37.4 116 38.
1 74 18.2 61 20.
2 123 30.3 79 26.
3 38 9.4 30 9.
≥ 4 19 4.7 16 5.

Age at menopause
< 45
45–49
50–54
≥ 55

Family history
No 357 87.9 237 78.
Yes 44 10.8 57 18.
Unknown 5 1.2 8 2.
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 missing tumour hormone receptors status

Postmenopausal

ER and PR ER or PR
known missing

P n % n % P

3
6
2
9 0.25

313 42.5 177 44.3
423 57.5 223 55.8 0.57

6 17 2.3 91 22.7
4 440 59.8 226 56.5
4 262 35.6 74 18.5
0 16 2.2 5 1.3
6 0.001 1 0.1 4 1.0 0.001

1 145 19.7 85 21.3
1 191 26.0 108 27.0
8 230 31.3 107 26.8
9 0.45 170 23.1 100 25.0 0.39

4 120 16.3 61 15.3
2 95 12.9 48 12.0
2 287 39.0 152 38.0
5 151 20.5 93 23.3
6 0.74 83 11.3 46 11.5 0.87

4 120 16.3 61 15.3
2 104 14.1 45 11.3
2 208 28.3 117 29.3
9 156 21.2 103 25.8
3 0.71 148 20.1 74 18.5 0.31

124 16.8 52 13.0
187 25.4 111 27.8
344 46.7 184 46.0
81 11.0 53 13.3 0.20

5 612 83.2 315 78.8
9 124 16.8 85 21.3
6 0.002 0.07
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Table 3 Association of alcohol consumption with breast cancer risk, according to

ER+/PR+ ER+/P

Alcohol (g/day) Controls Cases ORb (95% CI) Cases ORb

Premenopausal
0 385 110 1.00 37 1.00
1–5 135 30 0.73 (0.46–1.15) 6 0.45
6–13 118 37 1.07 (0.69–1.65) 2 0.16
14+ 88 28 1.10 (0.67–1.80) 7 0.71
Trend P 0.56 0.21
OR per 13 g 1.10 (0.91–1.32) 0.88

Postmenopausal
0 590 239 1.00 90 1.00
1–13 329 122 0.97 (0.74–1.27) 38 0.75
14–26 109 46 1.18 (0.80–1.75) 21 1.36
27+ 63 43 1.76 (1.14–2.71) 10 1.10
Trend P 0.03 0.65
OR per 13 g 1.13 (1.01–1.25) 1.05

aThere were too few women with ER–/PR+ tumours to permit useful analysis (see 
status, education, age at menarche, age at first full-term pregnancy, parity, lifetime
that included pre-menopausal women, years of use of oral contraceptives was also
postmenopausal women, age at menopause, oestrogen-only replacement therapy
included in the multivariate models (see Methods).
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 joint oestrogen receptor (ER) and progesterone receptor (PR) statusa

R– ER–/PR– ER unknown/PR unknown

(95% CI) Cases ORb (95% CI) Cases ORb (95% CI)

85 1.00 157 1.00
(0.18–1.10) 20 0.68 (0.40–1.16) 51 0.97 (0.66–1.43)
(0.04–0.69) 23 0.90 (0.53–1.51) 48 1.01 (0.68–1.52)
(0.30–1.68) 21 1.04 (0.60–1.81) 46 1.27 (0.83–1.94)

0.84 0.29
(0.59–1.30) 1.08 (0.89–1.31) 1.18 (1.03–1.37)

71 1.00 236 1.00
(0.49–1.14) 33 0.81 (0.52–1.26) 95 0.75 (0.56–1.00)
(0.80–2.33) 12 0.91 (0.47–1.75) 34 0.84 (0.54–1.29)
(0.53–2.26) 11 1.37 (0.68–2.76) 35 1.43 (0.90–2.27)

0.77 0.79
(0.90–1.24) 0.96 (0.79–1.18) 1.06 (0.95–1.18)

methods). bOdds ratios adjusted for age at reference year, socioeconomic
 months of breastfeeding, physical activity and family history. In the analysis
 included in the multivariate models. In the analysis that included

, combined oestrogen and progestin-replacement therapy and BMI were also
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Table 4 Interactions of alcohol consumption with body-mass index (BMI) and with oestrogen-replacement therapy (ERT) use in relation
to ER+/PR+ breast cancer risk (postmenopausal women)

Alcohol
intake ER+/PR+
(g/d) Cases Controls OR (95% CI)

BMIa

Low
0 71 258 1.00
1–13 58 178 1.15 (0.77–1.72)

14+ 42 103 1.49 (0.95–2.34)
High

0 168 332 1.96 (1.41–2.74)
1–13 64 151 1.61 (1.08–2.41)

14+ 47 69 2.53 (1.59–4.04)

P for interactionb 0.52

ERT usec

Never
0 121 319 1.00
1–13 59 168 1.05 (0.72–1.54)

14+ 45 83 1.52 (0.98–2.34)
Ever

0 118 271 1.30 (0.95–1.78)
1–13 63 161 1.17 (0.80–1.78)

14+ 44 89 1.66 (1.07–2.58)

P for interactionb 0.47

aCutpoint for low vs high BMI: 23.7. bInteraction P-values determined from likelihood ratio test with 1° of freedom. cOestrogen-replacement
therapy use includes use of oestrogen-only-replacement therapy and combined oestrogen and progestin-replacement therapy.

        
    
      
   
        
        
   

            
         
 
           
    
          
          

          
          







 
       

      
British Journal of Cancer (1999) 79(7/8), 1308–1314
        


         

        
      
 



            


        



        



         


     
         
        
       
      
      
          
© Cancer Research Campaign 1999



Alcohol and breast cancer hormone receptors 1313





         
       

       
    



  

        
        




        


          




        
    



          
  
        

        
      
       
        





       
      



       
        




          
        
     

         
        
© Cancer Research Campaign 1999
       

        

       
         
       

           
       
         




REFERENCES


J Natl
Cancer Inst 86


Surg Forum
32



Br J Cancer 59




Cancer Causes Control 2


Eur J Cancer 27




Cancer Epidemiol Biomarkers Prev 4


Alcohol Clin
Exp Res 17

Epidemiol
Rev 15



J Natl Cancer Inst
8717


J Natl Cancer Inst 81



Oncology 48


Cancer Causes Control 5


Cancer
Epidemiol Biomarkers Prev 4

Cancer Surv 5



JNCI 77



J Pharmacol Exp Ther 218




J Stud Alcohol 48




Psychopharmacology 94
British Journal of Cancer (1999) 79(7/8), 1308–1314



1314 SM Enger et al


J Pharmacol Exp Ther 250



Eur J Cancer Clin Oncol 23



Am J Epidemiol 140




Cancer Epidemiol Biomarkers Prev 4



Int J Oncol 12



J Natl Cancer
Inst 85



Eur J Cancer 31A





 Breast Cancer Res
Treat 41
British Journal of Cancer (1999) 79(7/8), 1308–1314


Cancer 64


Alcohol Clin Exp Res 8


Epidemiol Rev 8


Anticancer Res 8



J Clin Endocrinol
Metab 66


Acta Oncol 27



J Natl Cancer Inst
87


Agriculture Handbook 




Am J Epidemiol 146




Cancer Epidemiol Biomarkers Prev 4
© Cancer Research Campaign 1999


	Alcohol consumption and breast cancer oestrogen and progesterone receptor status
	MATERIALS AND METHODS
	Subjects
	Demographics
	Alcohol consumption
	Exclusions
	ER and PR status
	Statistical analyses

	RESULTS
	DISCUSSION
	ACKNOWLEDGEMENTS
	REFERENCES


