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“The word ‘risk’ derives from the early 
Italian risicare,  which means ‘to dare.’  

Peter L. Bernstein: Against the Gods: The Remarkable Story of Risk. 
John Wiley and Sons, Inc. NY, 1996 and 1998, p 8.)

In this sense, risk is a choice rather than a 
fate. 

The actions we dare to take… are what the 
story of risk is all about.” 



Before you can 
effectively 

communicate risk,

you must first 
understand it! 



“Journals have devolved into 
information laundering operations for 
the pharmaceutical industry.” 

Richard Horton (Editor of Lancet). The dawn of McScience. The New York 

Review of Books March 11, 2004;51:7-9 



It would be naïve to conclude that bias is 

only a matter of a few isolated instances.  

It permeates the entire system. 

Physicians can no longer rely on the medical 

literature for valid and reliable information. 

Angell M. Industry-sponsored clinical research: a broken system. JAMA 2008;300:1069-71.



Tom Siegfried. Editor in Chief.Science News. March 28, 2009 

The Los Angeles Times and Newsday have dismantled their 

once-sizable staffs of expert science journalists. 

In February, The Boston Globe closed its science and health 

sections. 

Recently CNN disbanded its science unit, dismissing Miles 

O’Brien, one of America’s preeminent TV science journalists. 

At a science journalism awards ceremony, at the AAAS 

meeting last month in Chicago, the winners in the newspaper 

category both noted they no longer had jobs. 



Oncology Net Guide 

April, 2009 



Two kinds of science 

Discovery and explanations 

Interventions (observation or randomized studies)

a. Hazardous

b. Therapeutic 



Zhao R, Follows GA, Beer PA, Scott LM, Huntly BJP, Green AR, Alexander DR. Inhibition of 
the Bcl-xL Deamidation Pathway in  Myeloproliferative Disorders. N Engl J Med 
2008;359:2778-89 

An accidental chromosomal abnormality 

An abnormal fusion gene 

Abnormal persistence of a cell survival protein  

BCR-ABL 

Bcl-xL 

Damaged cells accumulate, avoiding programmed cell death. 

Chronic Myelogenous Leukemia 

Philadelphia Chromosome 



Conclusions: As with many interventions intended to prevent ill 
health, the effectiveness of parachutes has not been subjected to 
rigorous evaluation by using randomized controlled trials. 
Advocates of evidence-based medicine have criticized the adoption 
of interventions evaluated by using only observational data. We 
think that everyone might benefit if the most radical protagonists 
of evidence-based medicine organized and participated in a double-
blind, randomized, placebo-controlled trial of the parachute. 

Smith GCS, Pell JP. Parachute use to prevent death and major trauma related to gravitational challenge: 

systematic review of randomised controlled trials. BMJ 2003;327:1459-61.

Parachute use to prevent death and 

major trauma related to gravitational 
challenge: systematic review of 

randomised controlled trials. 



Interventions (randomized studies)

a. Hazardous

b. Therapeutic 



A mosaic is a marvelous construction, which 
assembles something beautiful, and perhaps useful, 
from colorful fragments broken off artifacts that 
may have been intended for other purposes.  

But for hauling the body of medical science up to 
greater heights of reliable knowledge, there is 
nothing to beat a purpose-built chain of necessary 
causes—with each link of evidence well tested, and 
cemented to its neighbors by bonds of strong 
inference. 

Bruce G. Charlton. Second Thoughts: Attribution of causation in epidemiology: Chain or Mosaic? 
Journal of Clin Epidemiol 1996;49(1):105-7.



Bruce G. Charlton. Second Thoughts: Attribution of causation in epidemiology: Chain or Mosaic? 
Journal of Clin Epidemiol 1996;49(1):105-7. 

By contrast, epidemiological hypotheses are supported 
by a network of linked evidence from numerous 
disciplines, and cutting any single strand may weaken a 
net, but does not break it. 

Disproving even a single item of evidence can, in 
principle at least, overthrow a whole scientific 
hypothesis, because a causal chain is only as strong as 
its weakest link. 

Contradictory findings cannot do more than alter the 
balance of probability of multifactorial epidemiological 
causation. This explains the long life, resilience, and 
apparent irrefutability of such epidemiological 
hypotheses in the face of powerful items of apparently 
contradictory evidence. 



Chain 

Koch’s Postulates 

• The microorganism must be found in abundance in all  

 organisms suffering from the disease. 

• The microorganism must be isolated from a diseased  

 organism and isolated in pure culture. 

• The cultured microorganism should cause disease when  

 introduced into a healthy organism. 

• The microorganism must be re-isolated from the inoculated 

 diseased experimental host and identified as being  

 identical to the original specific causative agent. 



Mosaic 

Taubes G. Epidemiology faces its limits. Science 1995;269:164-9

Cigarette smoke has been shown to cause premalignant changes in 
the lungs of laboratory animals. 

Similar changes have been seen in the lungs of smokers, including 
those who have developed lung cancer. 

80% of lung cancer patients are or were smokers.

Increased dose and increased duration of cigarette smoking 
correlates with increased risk of lung cancer.

The epidemiologic data are consistent and show a 10- to 30–fold 
(1000 to 3000%) increase in the risk of lung cancer in smokers 
compared to non-smokers. 



Hormone Replacement Therapy 

The earlier the menarche and the later the menopause, 

the greater the risk of breast cancer. 

The incidence of breast cancer is 100 times greater in 

women than in men. 

Patricia T. Kelly, PhD. Assess Your True Risk of Breast Cancer. Owl Book. Henry Holt and Co. NY, 

2000. 

Lavecchia C, Negri E, Bruzzi P, et al. The role of age at menarche and at menopause on breast cancer 

risk. Combined evidence from four case-control studies. Ann Oncol 1992;3:625-9. 

 In 2 of the 4 studies, a significant reduction in risk was 

found, but only when women who started their periods at 17 and 

older were compared to women whose periods began at 11 and 

younger. And both these groups represented a small percentage of 

the population. 

 None of the comparisons for any of the other ages resulted 

in differences that were significant in any of the 4 studies. 



“The public wants certainty when choices almost always 

have to be made in the absence of certainty.” 
Lord Leslie Turnberg - former President of the Royal College of Physicians - The 10/16/2000 

Harveian Oration - Science, Society and the Perplexed Physician. 

Hormone Replacement Therapy 

         Benefits and Risks 

Benefits 

Quality of Life Improvement 

Decreased risk of osteoporotic hip fracture 

Decreased incidence of colon cancer 

Risks 

Increased risk of DVT and pulmonary embolus 

Increased risk of uterine cancer when estrogen is used in the 

absence of progesterone 

Increased risk of stroke 



Hormone Replacement Therapy 

         Benefits and Risks 

Controversial Associations 

Alzheimer’s Disease?? 

Atherosclerotic Cardiovascular Disease?? 

Breast Cancer?? 



Hormone Replacement Therapy 

         Benefits and Risks 

Benefits 

Quality of Life Improvement 

“…in postmenopausal women, estrogen plus progestin did 

not have a clinically meaningful effect on health related 

quality of life” as measured by the effect of HRT on 
menopausal symptoms. 

Women who reported moderate or severe menopausal symptoms…were 

discouraged from participating in the study. 

Moderate or severe vasomotor symptoms at basseline were present in 

12.7% of study patients. 

Among women who reported moderate to severe vasomotor 

symptoms at baseline, significant relief of symptoms was 

recorded among those randomized to HRT compared to those 
randomized to placebo (p < 0.001).  

Hays J, Ockene JK, Brunner RL, and the WHI investigators. Effects of estrogen 

plus progestin on health related quality of life. N Engl J Med 2003;348(19):1839-54. 



Hormone Replacement Therapy 

         Benefits and Risks 

Benefits 

Quality of Life Improvement 

Decreased risk of osteoporotic hip fracture 

Estrogen has been reported to decrease the incidence of osteoporotic hip 

fractures by 25 to 50%. 

Grady D, Rubin S, Petitti DB, Fox CS, Black D, Ettinger B, Ernster VL, Cummings SR: 
Hormone therapy to prevent disease and prolong life in postmenopausal women. 
Ann Int Med 117:1016-1037, 1992. 

Decreased incidence of colon cancer 

HRT has been associated with a 34% decreased incidence of colon 

cancer. 

Burkman RT, Collins JA, Greene RA. Current perspectives on benefits and risks of 

hormone replacement therapy. Amer J Obstet Gynecol 2001;185 (2 suppl):513-23. 



Hormone Replacement Therapy 

         Benefits and Risks 

Risks 

Increased risk of uterine cancer when estrogen is used in the 

absence of progesterone 

1975: The administration of estrogen to postmenopausal women is 
found to be associated with a four to eight fold increase in the risk of 
uterine cancer. 

Weiss NS. Editorial: Risks and benefits of estrogen use. N Engl J Med Dec 4, 
1975;293(23):1200-2.

Mid 1980s: The addition of progesterone to estrogen use for 
postmenopausal hormone replacement therapy (HRT) is reported to 
eliminate the increased risk of uterine cancer associated with 

estrogen administration alone. 
Gambrell RD Jr. Use of progestogen therapy. Am J Obstet Gynecol 1987;156:1304-13.



Hormone Replacement Therapy 

         Benefits and Risks 

Risks 

Increased risk of DVT and pulmonary embolus 

Increased risk of uterine cancer when estrogen is used in the 

absence of progesterone 

In a 2006 reanalysis of the published WHI data, an increased risk of 

DVT was seen only in women taking E+P, and the incidence of 

pulmonary embolism was not increased by either E or E+P Hormone 

Replacement Therapy. 

Mastorakos G, Sakkas EGR, Xydakis AM, Creatsas G. Pitfalls of the Women’s Health 

Initiative. Ann NY Acad Sci 2006;1092:331-40. 



Hormone Replacement Therapy 

         Benefits and Risks 

Risks 

Increased risk of stroke 

For strokes, the incidence was not increased in year one or in year 
6+, while in the intervening years the excess rates among estrogen 
plus progestin recipients ranged from 1.3 to 1.6 per thousand per 
year, respectively…The differences were small, there was no 
evidence of a monotonic gradient, the data collected after the 
warnings could have been biased and detection bias cannot be 
excluded as possible explanations for the observed excesses. 

Shapiro S. Risks of estrogen plus progestin therapy: a sensitivity analysis of the 
findings in the Women’s Health and Initiative  randomized controlled trial. 
CLIMACTERIC 2003;6:302-310.
(Mailman School of Public Health, Columbia University) 

Increased risk of DVT and pulmonary embolus 

Increased risk of uterine cancer when estrogen is used in the 

absence of progesterone 



The positive and negative predictive value of self-reported 

stroke were 41.5% and 71.6% respectively. 

In stroke research, sensitive neuroimaging techniques 

rather than stroke self-report should be used to determine 

stroke history. 

Reitz C, et al. Validity of self-reported stroke in elderly African Americans, Caribbean 

Hispanics, and whites. Arch Neurol May 11, 2009 



Hormone Replacement Therapy 

         Benefits and Risks 

Controversial Associations 

Alzheimer’s Disease?? 

“Estrogen plus progestin therapy increased the risk for probable 

dementia (RR=2.05) in women 65 and older…”with an increased 

incidence of dementia as early as 12 months after starting HRT, but no 

increased incidence of mild cognitive impairment during the entire 5+ 

year trial period. 

Shumaker SA, Legault C, Rapp SR and the WHIMS investigators. Estrogen plus 

progestin and the incidence of dementia and mild cognitive impairment in 

postmenopausal women. The Women’s Health Initiative Memory Study: A randomized 

controlled trial. JAMA 2003;289(20):2652-62. 

Women who used estrogen may have a nearly 50% lower risk of Alzheimer’s 
as long as they begin using the hormone before age 65.

About 22% of women in the estrogen/progestin arm of the WHIMS study 
had reported prior hormone use, as did about 45% (1,267) of women in the 
estrogen only trial.

The authors found that the risk for all-cause dementia, which 
occurred in 60 women, was 0.54 (0.32-0.91) for prior users compared with 
other women.

They found that the hazard ratio for Alzheimer’s disease among prior 
HRT users was 0.36 (0.16-0.85) 

Henderson VW, et al. Prior use of hormone therapy and incident Alzheimer’s disease in the 
Women’s Health Initiative Memory Study. American Academy of Neurology 2007 Annual Meeting 
Abstract S31.004, presented May 2, 2007. (Stanford) 



Hormone Replacement Therapy 

         Benefits and Risks 

Controversial Associations 

Alzheimer’s Disease?? 

Atherosclerotic Cardiovascular Disease?? 

The number of women who die of this disease in this country each 

year is between 5 and 10 times the number who die of breast 

cancer. 

An NEJM editorial in 1991 concluded that HRT decreased ASCVD 

mortality by as much as 50%. 

Goldman L, Tosteson AN. Uncertainty about postmenopausal estrogen. Time for action, not 

debate. N Engl J Med. 1991 Sep 12;325(11):800-2 



Hormone Replacement Therapy 

         Benefits and Risks 

Atherosclerotic Cardiovascular Disease?? 

Controversial Associations 

A summary of published articles (1993) reported a 50% 

decreased risk of atherosclerotic heart disease and a 28% 

decreased risk of death from heart disease among women 

who took HRT. 

Bluming AZ. Hormone replacement therapy: Benefits and risks for the general 

postmenopausal female population and for women with a history of previously 

treated breast cancer. Sem Oncol 1993;20(6):662-74. 



Hormone Replacement Therapy 

         Benefits and Risks 

Atherosclerotic Cardiovascular Disease?? 

Controversial Associations 

The Harvard based Nurses Health Study reported, 

in 2000, that HRT may reduce the development of 

primary cardiovascular disease by 40%. 

Grodstein F, Manson JE, Coldtiz GA, Willett WC, Speizer FE, Stampfer MJ. A 

prospective, observational study of postmenopausal hormone therapy and primary 

prevention of cardiovascular disease. Ann Intern Med 2000;133(12):933-41. 



Hormone Replacement Therapy 

         Benefits and Risks 

Atherosclerotic Cardiovascular Disease?? 

Controversial Associations 

Randomized prospective studies have not confirmed the 

protective effect of HRT on atherosclerotic cardiovascular 

disease development or progression. 

Hulley S,Grady D, Bush T, Furberg C, Herrington D, Riggs B, Vittinghoff E. Randomized trial of 
estrogen plus progestin for secondary prevention of coronary heart disease in postmenopausal 
women. Heart and Estrogen/progestin Replacement Study (HERS) Research Group. JAMA 1998; 

280:605-13.

Herrington DM, Reboussin DM, Brosnihan KB,et al. Effects of estrogen replacement on the 

progression of coronary-artery atherosclerosis. N Engl J Med 2000; 343(8):522-9. 

In the Heart and Estrogen/progestin Replacement Study (HERS) as in WHI, there 
was a statistically significant increase for coronary heart events in women 
receiving HRT during the first year of use. HERS also found a statistically 

significant reduction for events in women receiving HRT in the next 4 years. 



Hormone Replacement Therapy 

         Benefits and Risks 

Atherosclerotic Cardiovascular Disease?? 

HRT administration reduces oxidation of LDL and causes 
vasodilation in women without cardiovascular risk factors. 
Consequently, atherogenesis is prevented because of LDL 
reduction and improvement in endothelial function.  

Herrington DM, Espeland MA, Crouse JR III, et al.  Estrogen replacement and 
brachial artery flow – mediated vasodilation in older women. Arterioscler Thromb 
Vasc Biol  2001; 21:1955-61

HRT  administration can be potentially harmful on existing 
atheroma because it increases inflammation and expression of 
metalloproteinase (MMP),  which causes disruption of the stable 
atheroma plaque. 

Zanger D, Yang BK, Ardans J, et al.  Divergent effects of hormone therapy on serum 
markers of inflammation in postmenopausal women with coronary artery disease on 
appropriate medical management. J Am Coll Cardiol  2000; 36:1797-1802



HRT also promotes neovascularization of the plaque and potentially bleeding 
into the plaque.  Therefore, studies that enrolled women of a younger age, 
like the Nurses’ Study, found that HRT had a protective effect on the 
appearance of heart events since it is less likely to find plaques in these 
women.  In WHI, 70 percent of the women studied were 60-79 years old.  In 
this age range it is expected that already formed plaques may exist, whereas 
only ten percent of them were 50-54 years old, ages at which HRT could 
have played a beneficial role. The fact that in WHI, despite the reduction in 
LDL, total cholesterol, and glucose, and an increase in HDL levels, no 
improvement of the incidence of cardiovascular diseases was noted could be 
attributed to the age of the women included in the trial. This contradiction 
perhaps emerges from the fact that the administration of HRT in WHI  began 
in an advanced age when atheromatous disease may have already been 
established.  Consequently, it could be proposed that the formation of the 
plaque is delayed in women who use HRT  early in menopause (around 52 
years). On the other hand, HRT  has no protective effect on menopausal 
women who begin the use of HRT  late (around 65 years). 

Mastorakos G, Sakkas EGR, Xydakis AM, Creatsas G. Pitfalls of the WHIs 

Women’s Health Initiative. Ann NY Acad Sci 2006; 1092:331-40. 



Hormone Replacement Therapy 

         Benefits and Risks 

Controversial Associations 

Alzheimer’s Disease?? 

Atherosclerotic Cardiovascular Disease?? 

Breast Cancer?? 



A woman's chance of being diagnosed with breast cancer 
increases with age. 
For women ages 20 - 50, the average risk is just 2%, 

from 50 - 70 it is 6%, and
from 70 to 80 it is 3%. 

Hormone Replacement Therapy 

Patricia T. Kelly, Ph.D. Assess your True Risk of Breast Cancer. Owl Book, Henry Holt and Co., NY, 
2000.

The 11 percent or one in nine figure is obtained by adding the 
risk in each age category, 2% + 6% + 3% = 11%. 

When a woman who has the average risk reaches age 50 without 
a diagnosis of breast cancer, she has passed through 2% of her 
risk so her risk to age 80 is now 11% - 2%, which equals 9%.  

When she reaches 70 without a diagnosis of breast cancer, her 
risk to age 80 is then  11% - 2% - 6% = 3%.

Patricia T. Kelly, PhD. Assess Your True Risk of Breast Cancer. Owl Book. Henry Holt and Co. NY, 

2000. 



Hormone Replacement Therapy and Breast Cancer? 

Incidence of breast cancer by age (2007): 

Birth to 39   0.48 (1/210) 

40 to 59   3.98 (1/25) 

60 to 69   3.65 (1/27) 

70 and older   6.84 (1/15) 

3.98 + 3.65 + 6.84 = 14.47 /3 = 4.82    x 1.24 = 5.98 

Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun MJ. Cancer 

statistics, 2007. Ca Cancer Journal for Clinicians 2007;57:43-66. 



Hormone Replacement Therapy 

Women’s Health Initiative 
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Hormone Replacement Therapy 

         Benefits and Risks 

The majority of women who develop 
breast cancer never took HRT. 

The majority of women who develop 

breast cancer today, who had appropriate 

screening and receive appropriate 
treatment, will never have a recurrence 

and will die, eventually of some other 

cause. 



“If something is true, really so, if you continue 
observations and improve the effectiveness of 
the observations, the effects stand out more 
obviously, not less obviously.”

Richard Feynman. The Meaning of It All: Thoughts of a Citizen-
Scientist. Helix Books, Addison Wellsley, 1998, Reading 
Massachusetts,  From  a series of three lectures in April, 1963 at  
University of Washington, Seattle as part of the John Danz  
Lecture Series. p 71.

Hormone Replacement Therapy and Breast Cancer? 

“Truth is what stands the test of experience.” 

Albert Einstein 



Bluming AZ. Hormone replacement therapy: Benefits and risks for the general 
postmenopausal female population and for women with a history of previously 
treated breast cancer. Sem Oncol 1993;20(6):662-74. 

Hormone Replacement Therapy and Breast Cancer? 

1974 – 1989: Of the 26 most quoted reports 
during this period, studying the association 
between HRT (usually estrogen replacement 
therapy alone) and breast cancer, 

5 report an increased risk, 

7 report a decreased risk, and

14 report no significant association. 



Bluming AZ. Hormone replacement therapy: Benefits and risks for the general 
postmenopausal female population and for women with a history of previously 
treated breast cancer. Sem Oncol 1993;20(6):662-74. 

Hormone Replacement Therapy and Breast Cancer? 



Bluming AZ. Hormone replacement therapy: Benefits and risks for the general 
postmenopausal female population and for women with a history of previously 
treated breast cancer. Sem Oncol 1993;20(6):662-74. 

Hormone Replacement Therapy and Breast Cancer? 



Hormone Replacement Therapy and Breast Cancer? 

1984: A study published in the Journal of 
the American Medical Association reports 
that conjugated estrogen administration 
(the most commonly prescribed HRT 
estrogen in the U.S.) does not increase the 
risk of breast cancer, even when taken for 
many years. 

Kaufman DW, Miller DR, Rosenberg L, Helmrich SP, Stolley 
P, Schottenfeld D, Shapiro S. Noncontraceptive estrogen 
use and the risk of breast cancer. JAMA 1984;252(1):
63-7.



Hormone Replacement Therapy and Breast Cancer? 

1989: A Swedish study, published in the New England Journal of 
Medicine, reports a 4.4 fold increased risk of breast cancer associated 
with administration of combined estrogen and progesterone for more 
than 6 years.  However,

a) No increased risk of breast cancer is seen among women who used 
conjugated estrogen alone, the preparation most often used in this 
country.

b)This 440% increase in risk is based upon only 10 patients in the 
study who developed breast cancer while taking combination HRT.

c) The editorial accompanying the report in the same New England 
Journal issue, concludes: “For the average North American woman, who 
will be postmenopausal for one third of her life, the benefits of 
estrogen seem strongly established…In my opinion, the data are not 
conclusive enough to warrant any immediate change in the way we 
approach hormone replacement.”



The most striking “result” was in women who took estrogen combined 

with progestin for more than 6 years, and this was what made headlines. 

These women appeared to have 4.4 times the average risk of developing 

breast cancer. But there is a very important reason not to take this figure 

literally. There were only 10 women in this group, too few to provide a 

statistically stable result, the true value had a 95% chance of being 10% 

below the average, as high as 22.4 times average (an incredible figure), 

or somewhere in between. 

Earlier research has given us no reason to expect a strong association 

between estrogen replacement and breast cancer. 



Hormone Replacement Therapy and Breast Cancer? 

1992: The first prospective, randomized, controlled study of 
combination HRT and breast cancer risk is published, reporting 
that the 22-year administration of estrogen-progestin HRT 
does not increase the incidence of breast cancer in a group of 
postmenopausal women.

Nachtigall MJ,Smilen SW, Nachtigall RD, Nachtigall RH, Nachtigall LE. Incidence 
of breast cancer in a 22-year study of women receiving estrogen-progestin 
replacement therapy. Obstet Gynecol 1992;80:827-30. 

1995: A study published in the Journal of the American 
Medical Association reports no increased risk of breast cancer 
in users of postmenopausal HRT even after more than 15 

years of use. 

Stanford JL, Weiss NS, Voigt LF, Daling JR, Habel LA, Rossing MA. Combined 
estrogen and progestin hormone replacement therapy in relation to risk of 
breast cancer in middle-aged women. JAMA 1995;274:137-42.



Hormone Replacement Therapy and Breast Cancer? 

1995: The Nurses Health Study, published in the New England Journal 
of Medicine reports, after following 121,700 female registered nurses 
from 1976 through 1992: 

Colditz GA, Hankinson SE, Hunter DJ, Willett WC, Manson JE, Stampfer MJ, Hennekens C, Rosner B, 
Speizer FE. The use of estrogens and progestins and the risk of breast cancer in postmenopausal 
women. N Engl J Med1995;332:1589-93.

• No increased risk of breast cancer when HRT ever users are 
compared to never users.

• No increased risk of breast cancer even when HRT users for 
over 10 years are compared to never users.

• Only when HRT users are divided into current users and those 
who had used HRT in the past and had stopped did the authors 
find an increased risk of breast cancer, and then only among 
those who were current users and had been using HRT for at 
least five years. They find a similar increased risk whether the 
current users are taking estrogen alone or combination 

estrogen-progestin. 



For patients born under Gemini or Libra there was a slightly adverse 
effect of aspirin on mortality, while for patients born under all other 
astrological signs there was a strikingly beneficial effect. 

Subgroup analyses should, perhaps, be taken less as evidence about 
who benefits than as evidence that such analyses are potentially 
misleading.

Randomized trial of intravenous streptokinase, oral aspirin, both, or neither among 
17,187 cases of suspected acute myocardial infarction: ISIS-2. Lancet 1988;2:349-60.



“Subset analysis is a common source of misleading 
conclusions. Whereas it is appropriate to examine 
subsets, findings should usually be viewed as 
hypotheses to be tested in independent data.”

“Most clinical investigators and statisticians view 
subset analysis as generating hypotheses to be 
tested in other similar studies.”

Simon R. Meta-analysis and cancer clinical trials. In Principles and Practice of Oncology. 
DeVita VT Jr, Hellman S, Rosenberg SA (eds) 3rd Edition. PPO Updates. !991;5(6):
1-10.



1996: An article published in Cancer Causes and 
Control reports that ever use of estrogen replacement 
therapy is associated with a 16% decreased risk of 
fatal breast cancer. 

Willis DB, Calle EE, Miracle-McMahill HL, Heath CS Jr. Estrogen replacement 
therapy and risk of fatal breast cancer in a prospective cohort of 
postmenopausal women in the United States. Cancer Causes and Control 
1996;7:449-57.

Hormone Replacement Therapy and Breast Cancer? 



Hormone Replacement Therapy and Breast Cancer? 

A study published in the Journal of the American Medical 
Association reports a 40% increased risk of breast cancer 
associated with HRT administration …BUT

• No increased risk is seen among past users regardless of 
duration of use.

• The increased risk is seen only among those still taking the 
hormones within the previous four years.

• Only 4% of the studied population used combination 
estrogen and progestin. The remainder were taking estrogen 
alone.

• The increased risk is limited to those woman who weighed 
no more than 24.4kg/m2 (approximately 90 lbs on average). 

Schairer C, Lubin J, Troisi R, Sturgeon S, Brinton L, Hoover R. Menopausal estrogen and estrogen-
progestin replacement therapy and breast cancer risk. JAMA 2000;283(4):485-91.



Hormone Replacement Therapy and Breast Cancer? 

2000: A retrospective study finds an increased risk of 
breast cancer among estrogen only users, but only after 
15 years of use. A barely significant increased risk of 
breast cancer among combination estrogen-progestin 
users is found after 5 years. 
Ross RK, Paganinin-Hill A, Wan PC, Pike MC. Effect of hormone replacement therapy on 
breast cancer risk: Estrogen versus estrogen plus progestin. J Natl Cancer Inst 
2000;92(4):328-332.

2001: A Harvard Medical School review of the literature 
on the administration of HRT to women with a previous 
history of treated breast cancer, concludes that thus far 
HRT has no significant effect on breast cancer recurrence. 
Col NF, Hirota LK, Orr RK, Erban JK, Wong JB, Lau J. Hormone replacement therapy 
after breast cancer: A systematic review and quantitative assessement of risk. J Clin 
Oncol 2001;19:2357-63.



July, 2002: The Women’s Health Initiative terminates 
the estrogen-progestin arm of the study prematurely, 
because of a reported increased incidence of adverse 
events, with special attention to an increased risk of 
breast cancer…BUT 

• The increased risk of breast cancer is not statistically 
significant. 
• There was no increased risk of noninvasive breast 
cancer. 
• When the data were stratified according to years of 
follow-up, the incidence rates of invasive breast cancer 
were lower among estrogen plus progestin users during 
years one and two than among those not taking HRT. 

Hormone Replacement Therapy and Breast Cancer? 

Rossouw JE, Anderson GL, Prentic RL, and the Writing Group for the Women’s Health Initiative 
Investigators. Risks and benefits of estrogen plus progestin in healthy postmenopausal women: Principal 
results from the Women’s Health Intitative Randomized Controlled Trial. JAMA 2002;288(3):321-33. 

Shapiro S. Risk of estrogen plus progestin therapy: a sensitivity analysis of the findings in 
the Women’s Health Initiative Randomized Controlled Trial. Climacteric 2003;6:302-10. 



Hormone Replacement Therapy and Breast Cancer? 

“The 26% increase (38 vs 30 per 

10,000 person-years) observed 

in the estrogen plus progestin 

group almost reached nominal 

statistical significance” 

Risks and Benefits of Estrogen plus Progestin in Healthy Postmenopausal 

Women. Principal Results From the Women’s Health Initiative Randomized 
Controlled Trial. JAMA 07/17/02;288:1-16. 



The WHI investigators terminated the trial after an 

assessment of the overall risk-benefit ratio of this 

combined hormone therapy regimen failed to demonstrate 
a benefit. A statistically significant 26% increase in breast 

cancer incidence contributed to the overall negative effect 

of estrogen plus progestin. 



and after 5.2 years of follow-up the WHI 

reported that CHRT was associated with a 

statistically nonsignificant 26% increase in 

breast cancer risk. 



Hormone Replacement Therapy and Breast Cancer? 

The latest update of the WHI, after adjustment for multiple factors 

recognized to influence the risk of breast cancer , found a Hazard 

Ratio of 1.2 (95% CI 0.94-1.53). 

Anderson GL, Chlebowski RT, Roussow JE, et al. Prior homone therapy and 

breast cancer risk in the Women’s Health Initiative randomized trial of estrogen 

plus progestin. Maturitas 2006;55:103-15. 

Among women randomized to placebo, those who reported prior 

HRT use had a lower rate of breast cancer than never users. 

No significant increased risk of breast cancer was observed 

among study patients randomized to E + P who had no previous 

exposure to HRT. 



Relative Risk Absolute risk 

EATING SWEETS CAVITIES 

Yes 3% 

No 2% 

3 - 2 = 1% 1/2 = 50% 

When reporting clinical trials…stating relative risks alone 

is often deceptive; results should be provided in absolute 

numbers, not only as percentage changes. 

The CONSORT Statement; revised recommendations for improving the quality of reports of parallel-group 

randomized trials. JAMA 2001;285:1987-91.  



Given their inherent potential for 

misinterpretation, relative risk measures 

should generally be avoided in discussions 

with patients. 

G. Stephen Nace. The risk of risk: Explaining difficult consepts to patients. Oncology 

Net guide. March, 2009;10:16-8. 



Confidence Interval 

The Confidence Interval is a measure of the magnitude of the 

effect being studied. 

Altman DG. Confidence intervals in research evaluation. ACP Journal Club March/April 1992:A28-9. 

The Confidence Interval indicates the strength of evidence.  

The Confidence Interval gives a range of uncertainty for 

estimates of risk. 



Use of electric bedding devices and risk of breast cancer in African-

American women.  
Amer J Epidemiol 2003;158:798-806. 

RR = 4.9 (1.5 - 15.6)  for >10 years of use. 

Antibiotic use in relation to the risk of breast cancer.  

JAMA 2004;291:827-35. 
RR = 1.45 (1.24 - 1.69) for 1 - 50 days of cumulative antibiotic use. 

Icelandic flight attendant and risk of breast cancer.  

Cancer Causes Control 2001;12:95-101. 

RR = 4.1 (1.70 - 8.50) for highest vs lowest quartile. 

French fries - One additional serving per week during preschool years.  

Int J Cancer 2006;118:749-54. 

RR = 1.27 (1.12 - 1.44) for each 1000 g of increase in birth weight. 

Fish intake is positively associated with breast cancer incidence rate. 

J Nutr 2003;133:3664 - 9 

RR = 1.13 (1.03 - 1.23) for each 25g mean daily intake 



Monroe KR, Murphy SP, Kolonel LN, Pike MC.  Prospective study of grapefruit 

intake and risk of breast cancer in postmenopausal women: The Multiethnic 

cohort Study. Br J Cancer 2007;97(3):440-5. 

One-quarter or more of grapefruit intake per day 

was associated with a significantly increased risk 

of breast cancer. 

RR = 1.3 (CI = 1.06-1.58) 



Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Night Shift Work 1.51 1.36 - 1.68 2001,2005

FA  (Finnish) 1.87 1.15 - 2.23 1995

Placental Weight 2.05 1.15 - 3.64 2005

Antibiotic Use 2.07 1.48 - 2.89 2004

Left Handedness 2.41 1.35 - 4.30 2005

FA (Icelandic) 4.1 1.70 - 8.50 2001

Electric Bedding 4.9 1.50 - 15.6 2003

Tobacco & Lung 26.07 6.58 - 103.3 2002

Bluming AZ, Tavris C. Hormone replacement therapy: Real concerns and false alarms. The Cancer 
Journal 2009;15:93-104.



Hormone Replacement Therapy and Breast Cancer? 

“One of the things our brain is designed to do is infer the 
causal structure of the world from limited information.”

Joshua B. Tenenbaum, an assistant professor in the department of 
brain and cognitive sciences at MIT, in Lisa Belkin: The Odds of That. 
NY Times Magazine. August 11, 2002 32-61 

“In general, humans tend to have much greater confidence in 
their knowledge base than is warranted.”

Koriat A, Lichtenstein S, Fischoff B. Reasons for confidence. J Exp 
psychol 1980;6:107-17...quoted in MCDonald CJ. Medical Heuristics: 
The silent adjudicators of clinical practice. Ann Intern Med 
1996;124:56-62 



Hormone Replacement Therapy and Breast Cancer? 

“The lesson here is that if you’re capable of being glib and 
verbal, the odds are that you have no idea what you’re 
talking about but it sounds good, whereas if you know a 
great deal of what you’re saying the odds are you can’t get 
on a talk show because nobody can understand you.”

In the chapter on Newt Gingrich, Superstar, describing the books 
that influenced or changed or left an indelible impression on Newt 
Gingrich, including Two Cultures: Lectures of C. P. Snow In Political 
Fictions by Joan Didion, Alfred A. Knopf, NY, 2001 p.168



Hormone Replacement Therapy and Breast Cancer? 

“The prize goes to the loud and the pithy. To be heard, you’re 
forced to be louder than you want to be, and you’re forced to 
be more simplistic than your true belief is.”

Helen Petrauskas, Ford’s top safety executive, promoted air bags, in an 
interview with the Detroit News in 2001, at her retirement. Quoted in an LA 

Times obituary, 03/13/06 



Hormone Replacement Therapy and Breast Cancer? 

• The incidence of breast cancer is 100 times greater in women 

than in men. 

• The earlier the menarche and the later the menopause, the 

greater the risk of breast cancer. 



Hormone Replacement Therapy and Breast Cancer? 

Estrogen is not a carcinogen - In a report from the NCI’s Division 

of Cancer Etiology, published in 1991, analysis of existing data 

concluded that estrogens are…not direct carcinogens for 

mammary cells.” 

Current perspectives and future trends in hormonal carcinogenesis. 

Cancer Res 1991;51:3626-9 

Some investigators have assumed that prolonged stimulation of 

breast tissue by estrogen is carcinogenic. But, the endometrium is 

more sensitive to the carcinogenic effects of estrogen than is the 

breast and if excess estrogen stimulation were the mechanism by 

which ages at menarche and menopause altered risk, then risk of 

endometrial cancer should also be related to these events, and it is 

not. 

Thomas DB. Do hormones cause breast cancer. Cancer 1984;53:595-604. 



Hormone Replacement Therapy and Breast Cancer? 

ER+ cells are not the ones proliferating - In the normal adult tissue, 

ER+ cells do not express markers of proliferation. 

Clark RB, Howell A, Potten CS, Anderson E. Dissociation between steroid receptor 

expression and cells proliferation in the human breast. Cancer Res 1997;57:4987-91. 

ER expressing cells of the mammary epithelium are distinct from the 

mammary stem cell population, and the effects of estrogen on 

mammary stem cells are likely to be mediated indirectly. 

Sleeman KE, Kendrick H, robertson D, Isacke CM, Ashworth A, Smalley MJ. 

Dissociation of estrogen receptor expression and in vivo stem cell activity in the 

mammary gland. J Cell Biol 2007;176(1):19-26. 

The p63 gene, involved in tumor differentiation, is overexpressed in 

estrogen-progestin users. This gene is expressed in normal tissue, 

partially expressed in ductal hyperplasia, and not expressed in invasive 

cancers. 

Wang X, Mori I, Tang W, et al. p63 expression in normal, hyperplastic and malignant 

breast tissue. Breast Cancer 2002;9:216-9. 



“There is a worrying trend in academic medicine 

which equates statistics with science and 

sophistication in quantitative procedures with 

research excellence.” 

Altman DG. The scandal of poor medical research. Br Med J 

1994;308:283-4. 

“The corollary of this trend is a tendency to look for 

the answers to medical problems from people with 

expertise in mathematical manipulation and 

information technology rather than from people with 

an understanding of disease and its causes.” 

“The seeking of algorithms for scientific decision-

making is an offence best described as statistical 

malpractice.” 



Charlton BC. Statistical malpractice. J Royal College of Physicians of London. 

1996;30(2):112-4. 

“Science is concerned with causes but statistics is concerned 

with correlations.” 

“Statistical analysis is not causal but correlative.” 

“The root of most instances of statistical malpractice is the 

breaking of mathematical neutrality and introduction of 

causal assumptions into analysis without justifying them on 
scientific grounds.” 



Charlton BC. Statistical malpractice. J Royal College of Physicians of London. 

1996;30(2):112-4. 

“The difficulty is that statistical analysis is, apparently, 

applicable to any problem - just give it enough numbers 

and it will generate an answer. As a result, medicine has 
been deluged with more or less interpretable ‘answers’ 

generated by heavyweight statistics operating on big 

databases of dubious validity. Such numerical 

manipulations cannot, in principle, do the work of 

hypothesis testing. Yet this is precisely the use for which 
they are promoted.”  

“Statistical analysis has expanded beyond its legitimate realm 

of activity. The seductive offer of precision without the need 

for understanding is a snare to the incautious because 
exactitude is  so often mistaken for explanation.” 



Tavris C, Aronson E. Mistakes were made (but not by me). Harcourt, Inc. 

Orlando, 2007 p108. 

“The scientific method consists of the use of 

procedures designed to show not that our 

predictions and hypotheses are right, but that they 

might be wrong. Scientific reasoning is useful to 

anyone in any job because it makes us face the 

possibility, even the dire reality, that we were 

mistaken. It forces us to confront our self-

justifications and put them on public display for other 

to puncture. At its core, therefore, science is a form 

of arrogance control.” 



Bluming AZ. Hormone replacement therapy (HRT) in women with previously treated primary 

breast cancer. Update XIV. Proc ASCO June, 2008 
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Observational studies and randomized, controlled trials 

usually produce similar results. 

Benson K, Hartz AJ. A comparison of observational studies and 

randomized, controlled trials. N Engl J Med 2000;342(25):1878-86. 

Concato J, Shah N, Horwitz RI. Randomized, controlled trials, 

observational studies, and the hierarchy of research designs. N Engl J 

Med 2000;342(25):1887-92. 



A report comparing the 20-year validity of conclusions from 

published clinical studies reported a 20-year validity for: 

non-randomized studies   87% 

randomized trials    85%. 

Poynard T, Munteanu M, Ratziu V, et al. Truth survival in clinical 

research: An evidence-based requiem? Ann Intern Med 2002;136(12):

888-95. 



“The mathematically driven apparatus of modern risk 
management contains the seeds of a dehumanizing and self-
destructive technology. Nobel laureate Kenneth Arrow has 
warned, ‘Our knowledge of the way things work, in society 
or in nature, comes trailing clouds of vagueness. Vast ills 
have followed a belief in certainty.’ In the process of 
breaking free from the past we may have become slaves of 
a new religion, a creed that is just as implacable, confining, 
and arbitrary as the old.”

Peter L. Bernstein: Against the Gods: The Remarkable Story of Risk. John Wiley and Sons, 
Inc. NY, 1996 and 1998, p 7.)

Our lives teem with numbers, but we sometimes 
forget that numbers are only tools.”



FINIS 



Bluming AZ, Tavris C. Hormone Replacement Therapy: Real Concerns and False Alarms. The Cancer Journal 2009;15(2):93-104. 

http://journals.lww.com/journalppo/Fulltext/2009/04000/

Hormone_Replacement_Therapy__Real_Concerns_and.

1.aspx 



Addendum 

1. Decline of Breast Cancer Incidence. 



Hormone Replacement Therapy and Breast Cancer?  

Ravdin PM, Cronin KA, Howlander N, et al. The decrease in breast cancer 

incidence in 2003 in the United States. N Engl J Med 2007;356:1670-4. 

A 7% relative decrease in breast cancer incidence was 

reported between 2002 and 2003 following publication in 

July 2002 of the Women’s Health Initiative. 

A 12% relative decline was reported for women aged 50-69 

with ER+ breast cancer during that same time period. 



Hormone Replacement Therapy and Breast Cancer?  

Rosenthal ET. HRT & breast cancer epidemiological study: More definitive answers 

by year’s end, says Peter Ravdin. Oncology Times 02/10/07 p17. 

“We think it looks like it is hormones, and that the decrease was due 

to stopping hormone therapy”. 

“We’re not claiming that we proved it - epidemiology can’t show two 

things are causally related, but there’s a very strong coincidence.” 

“…the most likely explanation was that some of the tumors were 

dependent on estrogen and when hormonal therapy was removed, 

they stopped growing.” 



Hormone Replacement Therapy and Breast Cancer?  

“Though the study doesn’t prove a causal link 

between the drop in hormone usage and the slide 

in breast cancer rates, it is the only plausible 
explanation.” 

Rowan Chlebowski. 



Hormone Replacement Therapy and Breast Cancer?  

But…the decline started before 2002 

According to the NCI’s Surveillance, Epidemiology, and End Results 

(SEER) Program: 

The incidence of breast cancer per 100,00 caucasian women 50 years 

and older was:  

1999  412.2 

2000  400.6 (3% decline) 

2002  392.4 (2% decline) 

2003  352.4 (10% decline) 

Invasive Non - invasive (in situ) 

1998  90 

2000  89.8 

2003  86.5 (4% decline) 



Hormone Replacement Therapy and Breast Cancer?  

Bluming AZ. A decline in breast cancer incidence. N Engl J Med 2007;357:509. 

“If the decreased incidence of breast cancer were due to a decrease 

in stimulation of subclinical ER+ tumors…the decreased incidence 

should have been confined to small, early breast cancers. It was not.” 

“…the incidence of breast cancer increases with age through 

menopause, and the majority of postmenopausal breast cancers are ER

+.  

If the authors’ postulate is correct, the incidence of breast cancer in this 

population of women, most of whom do not receive HRT, should 

decrease with age. It does not.” 



Addendum 

1. Decline of Breast Cancer Incidence. 

2. Persistence of Risk 3 Years after Trial was Discontinued. 



Hormone Replacement Therapy and Breast Cancer?  

Heiss G, Wallace R, Anderson GL, Aragaki A, Beresford SAA, Brzyski R, Chlebowski 
RGT, Gass M, LaCroix A, Manson JE, Prentice RL, Roussouw J, Stefanick ML for 
the WHI Investigators. Health risks and benefits 3 years after stopping 
randomized treatment with estrogen and progestin. JAMA 2008;299(9):
1036-45

“Within 3 years of cessation of the trial intervention, both CVD 
risks and total and hip fracture benefits dissipated, and cancer 
risks increased. As a result, after a mean f-u of 2.4 years after 
the intervention, the overall assessment of health risks and 
benefits associated with CEE + MPA continued to be weighted 
toward risk, as suggested by an adverse trend in all-cause 
mortality and the global index.” 

“Postintervention mortality from all causes was somewhat higher 
in women previously assigned to CEE + MPA than in those 
assigned to placebo (HR 1.15 CI 0.95-1.39), aa difference that 
does not reach nominal statistical signficance.” 



Hormone Replacement Therapy and Breast Cancer?  

Heiss G, Wallace R, Anderson GL, Aragaki A, Beresford SAA, Brzyski R, Chlebowski 
RGT, Gass M, LaCroix A, Manson JE, Prentice RL, Roussouw J, Stefanick ML for 
the WHI Investigators. Health risks and benefits 3 years after stopping 
randomized treatment with estrogen and progestin. JAMA 2008;299(9):
1036-45

“The HR for overall risk of all malignancies increased from 
1.03 (0.92-1.15) during the intervention phase to 1.24 
(1.04-1.48) in the postintervention period.”

“During the intervention phase all-cause mortality was almost 
identical in both arms of the trial. During the postintervention 
phase, mortality from all causes was higher by 15% in the group 
originally assigned to CEE + MPA than in those assigned to 
placebo, aalthough the difference was not statistically significant.” 



Hormone Replacement Therapy and Breast Cancer?  

Heiss G, Wallace R, Anderson GL, Aragaki A, Beresford SAA, Brzyski R, Chlebowski 
RGT, Gass M, LaCroix A, Manson JE, Prentice RL, Roussouw J, Stefanick ML for 
the WHI Investigators. Health risks and benefits 3 years after stopping 
randomized treatment with estrogen and progestin. JAMA 2008;299(9):
1036-45

Although more breast cancers were diagnosed in the CEE + MPA 
group (HR 1.27 (0.91-1.78) after the intervention, (this 
difference) is not statistically significant.”

“The apparent excess mortality (not statistically significant) 
in the CEE + MPA vs the placebo group observed during the 
postintervention phase was accounted for by deaths 
attributed to various cancers unrelated to the prespecified 

trial outcomes, most prominently lung cancers.”



Addendum 

1. Decline of Breast Cancer Incidence. 

2. Persistence of Risk 3 Years after Trial was Discontinued. 

3. HABITS Study 



Hormone Replacement Therapy and Breast Cancer?  

Holmberg L, Iversen O-E, Rudenstam CM, Hammar M, Kumpulainen E, Jaskiewicz J, 
Jassem J, Dobaczewska D, Fjosne HE, Peralta O, Arriagada R, Holmqvist M, Maenpa J. 
Increased risk of recurrence after hormone replacement therapy in breast cancer 
survivors. J Nat Cancer Inst Apr 2, 2008;100:475-82.

39 of the 221 (17.6%) women in the HT arm and 

17 of the 221 (7.7%) women in the control arm experienced a 
new breast cancer event. (HR = 2.4 [1.3-4.2].

The majority of first events in the HT arm were local recurrences 
or contralateral breast cancers.
The absolute number of distant metastases as first event was 
similar in the two arms. 

Did not control for size of primary tumor, # of involved nodes 

Median follow-up was 4 years. 



Addendum 

1. Decline of Breast Cancer Incidence. 

2. Persistence of Risk 3 Years after Trial was Discontinued. 

3. HABITS Study 

4. WECARE Study 



Hormone Replacement Therapy and Breast Cancer?  

Fiquiredo JC, Bernstein L, Capanu M, Malone KE, Lynch CF, Anton-Culver H, Stovall M, 

Bertelsen L, Haile RW, Bernstein JL; WECARE Study Group. Oral contraceptives, 

postmenopausal hormones, and risk of asynchronous bilateral breast cancer: the 

WECARE Study Group. J Clin Oncol March 20, 2008;26(9):1411-8. 

OC use after breast cancer diagnosis was not significantly 

associated with risk of contralateral cancer. (RR 1.56 CI = 

0.71-3.45) 

HRT use after breast cancer diagnosis was not significantly 

associated with risk of contralateral cancer. (RR 1.10 CI = 

0.67-1.77)  

Neither duration nor type of HRT were associated with 

increased risk. 



The Women’s Health Initiative Steering Committee. Effects of conjugated equine estrogen in 
postmenopausal women with hysterectomy: the Women’s Health Initiative Randomized Controlled Trial. 
JAMA 2004;291:1701-12

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Tobacco & Lung 26.07 6.58 - 103.3 2002



Stripp C, Overvad K, Christensen J, et al. Fish intake is positively associated with breast cancer 
incidence rate. J Nutr 2003;133:3664-9.

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

Tobacco & Lung 26.07 6.58 - 103.3 2002



Chlebowski RT, Hendrix SL, Langer RD, et al., for the WHI Investigators. Influence of estrogen plus 
progestin on breast cancer and mammography in healthy postmenopausal women: the Women’s Health 
Initiative Randomized Trial. JAMA 2003;289:3243-53.

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

Tobacco & Lung 26.07 6.58 - 103.3 2002



Michels KB, Rosner BA, Chumlea WC, et al. Preschool diet and adult risk of breast cancer. Int J Cancer 
2006;118:749-54.

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Tobacco & Lung 26.07 6.58 - 103.3 2002



Monroe KR, Murphy SP, Kolonel LN, et al. Prospective study of grapefruit intake and risk of breast 
cancer in postmenopausal women: the Multiethnic Cohort Study. Br J Cancer 2007; 97:440-5.

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Tobacco & Lung 26.07 6.58 - 103.3 2002



Schernhammer ES, Laden F, Speizer FE, et al. Rotating night shifts and risk of breast cancer in women 
participating in the Nurses’ Health Study. J Natl Cancer Inst 2001;93:1563-8. 

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Night Shift Work 1.51 1.36 - 1.68 2001,2005

Tobacco & Lung 26.07 6.58 - 103.3 2002

Megdal SP, Kroenke CH, Laden F, et al. Night work and breast cancer risk: a systemic review and 
meta-analysis. Eur J Cancer 2005;41:2023-32. 



Pukkala F, Auvinen A, Wahlberg G. Incidence of cancer among Finnish airline cabin attendants, 
1967-1992. BMJ 1995;311:649-52.

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Night Shift Work 1.51 1.36 - 1.68 2001,2005

FA  (Finnish) 1.87 1.15 - 2.23 1995

Tobacco & Lung 26.07 6.58 - 103.3 2002



Cnattingius S, Torrang A, Ekbom A, et al. Pregnancy characteristics and maternal risk of breast cancer. 
JAMA 2005;294:2474-80. 

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Night Shift Work 1.51 1.36 - 1.68 2001,2005

FA  (Finnish) 1.87 1.15 - 2.23 1995

Placental Weight 2.05 1.15 - 3.64 2005

Tobacco & Lung 26.07 6.58 - 103.3 2002



Velicer CM, Heckbert SR, Lampe JW, et al. Antibiotic use in relation to the risk of breast cancer. JAMA 
2004;291:827-35.

Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Night Shift Work 1.51 1.36 - 1.68 2001,2005

FA  (Finnish) 1.87 1.15 - 2.23 1995

Placental Weight 2.05 1.15 - 3.64 2005

Antibiotic Use 2.07 1.48 - 2.89 2004

Tobacco & Lung 26.07 6.58 - 103.3 2002



Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Night Shift Work 1.51 1.36 - 1.68 2001,2005

FA  (Finnish) 1.87 1.15 - 2.23 1995

Placental Weight 2.05 1.15 - 3.64 2005

Antibiotic Use 2.07 1.48 - 2.89 2004

Left Handedness 2.41 1.35 - 4.30 2005

Tobacco & Lung 26.07 6.58 - 103.3 2002

Ramadhani MK, Elias SG, van Noord PAH, et al. Innate left handedness and risk of breast cancer: 
case-cohort study. Brit Med J 2005;331:882-3.



Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Night Shift Work 1.51 1.36 - 1.68 2001,2005

FA  (Finnish) 1.87 1.15 - 2.23 1995

Placental Weight 2.05 1.15 - 3.64 2005

Antibiotic Use 2.07 1.48 - 2.89 2004

Left Handedness 2.41 1.35 - 4.30 2005

FA (Icelandic) 4.1 1.70 - 8.50 2001

Tobacco & Lung 26.07 6.58 - 103.3 2002

Rafnsson V, Tulinius H, Jonasson JG, et al. Risk of breast cancer in female flight attendants: a 
population-based study (Iceland). Cancer Causes Control 2001;12:95-101.



Risk Factor Relative Risk Confidence 
Interval 

Year 

CEE 0.77 0.59 - 1.01 2004

Fish Intake 1.14 1.03 - 1.26 2003

PremPro 1.24 1.01 - 1.54 2003

French Fries 1.27 1.12 - 1.44 2006

Grapefruit 1.30 1.06 - 1.58 2007

Night Shift Work 1.51 1.36 - 1.68 2001,2005

FA  (Finnish) 1.87 1.15 - 2.23 1995

Placental Weight 2.05 1.15 - 3.64 2005

Antibiotic Use 2.07 1.48 - 2.89 2004

Left Handedness 2.41 1.35 - 4.30 2005

FA (Icelandic) 4.1 1.70 - 8.50 2001

Electric Bedding 4.9 1.50 - 15.6 2003

Tobacco & Lung 26.07 6.58 - 103.3 2002

Kangmin Z, Hunter S, Payne-Wiks K, et al. Use of electric bedding devices and risk of breast cancer 
in African-American women. Amer J Epidemiol 2003;158:798-806.


