University of Waterloo STAT 221 – W. H. Cherry

‘Numbers (Part 12)’

EM9023: SCIENTIFIC AMERICAN, February, 1990, pages 23-24.

Playing the Numbers

Do bodily rhythms play a key role in cancer survival?

P^{remenopausal women who undergo}

breast cancer surgery around the middle of the menstrual cycle are only onefourth as likely to relapse and die as those whose surgery is performed within a week before or after menstruation. This claim could reassure or terrify patients and demolish physicians’ schedules. Is it true?

Late last year William J.M. Hrushesky of the Albany VA Medical Center in New York and his colleagues announced such a finding. They came under immediate fire from other cancer researchers who claim that their data show no such correlation. Regardless of who is right, the controversy may point up some of the limits of statistical studies in medicine.

The outline of Hrushesky’s work is fairly simple: starting from evidence that the vigour of women’s immune systems waxes and wanes over the course of the menstrual cycle and that immune responses affect the the spread of tumour cells, he and his colleagues embarked on five years of animal experiments. They found that female mice with breast cancer tumours survived the longest when the primary tumours were removed around the time of ovulation (corresponding to mid-cycle in women).

Meanwhile they also began a search for human data that could support their hypothesis. The main problem they faced was finding breast cancer studies in which physicians had recorded the date of the last menstrual period before surgery. The correlation between timing and survival was obvious once the data were assembled, Hrushesky says:

"If it were a subtle effect, we would never have found it in just 44 patients."

The effect was apparently too subtle, however, to show up in data from two other breast cancer studies whose investigators dispute Hrushesky’s findings. In a British study of 81 patients, women who underwent surgery near menstruation appeared to survive longer than those operated on at mid-cycle (although the difference was not statistically significant). In addition, researchers involved with the international Ludwig breast cancer treatment trials reported data on 245 women that show no significant timing effect. (Hrushesky reported being unable to obtain menstrual data from the Ludwig trials; Richard D. Gelber of the Dana-Farber Cancer Institute in Boston, who was involved in the trials, says he does not remember Hrushesky’s request).

So who’s right? Hrushesky says that the other studies might not show any correlation for any number of reasons: the patients in them apparently suffered from more advanced tumours, underwent more aggressive therapy and died sooner than those he and his colleagues followed.

In response, Gelber levels similar comments in the opposite direction. Hrushesky’s animal experiments give plausibility to the idea of a menstrual link, he says, but as for the human data, "if you look at a lot of data sets [in enough ways], there’s always a chance that something will come up." Statistics, Gelber says, measure the likelihood that a particular result is due to chance, but they do not reveal whether a real effect is operating.

Out of even 20 studies of random data, he notes, at least one should yield results that have only a 5 percent probability of being due to chance. Subtle factors not in Hrushesky’s model could be mimicking the effects of a menstrual link, Gelber says.

While the researchers argue over statistical methods, breast cancer patients will continue to undergo what is in effect an enormous randomized trial. Yet chronobiology (the study of how daily, monthly and other bodily cycles affect responses to disease and therapy) has already taken hold in other areas of treatment. During the past decade clinicians have established, for example, that the toxic effects of certain anticancer drugs can vary tenfold depending on whether the drugs are given in the morning or the evening. Tumour-killing power shows similar patterns. In one study 15 patients with ovarian cancer who underwent chemotherapy at random times of the day survived on average less than a year and a half, whereas 11 treated in a particular morning-evening pattern typically survived almost seven years.

Hrushesky and others contend, in fact, that chronobiology will be the next important advance in therapy for cancer and possibly for other diseases as well. In a utopian future, implantable pumps could deliver drugs according to optimal dosing schedules too complex for either doctors or patients to follow. At present, however, no one knows precisely how chronobiological rhythms affect the body’s response to disease and to medications.

The article EM9023 reprinted above is used in Figure 12.2 of the STAT 221 Course Materials.

1995-04-20