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If you were a novelist looking for 
a prototype for a modern-day 

David, you could do no better than 
Michael Retsky.  At 78, he has an 
impish smile, and a personable low-
key way of talking. That, and an 
astute mathematical mind, may be 
why he has fared as well as he has 
against his chosen Goliath - cancer. 
With colleagues, he has proposed 
counterintuitive therapies to prevent 
relapse in colon, breast and other 
cancers. But Retsky’s vantage point 
is not that of a complete outsider, at 
least not professionally.  As a Harvard 
Research Associate in the prestigious 
Folkman lab, Retsky has tried to 
make change from the inside - by 

taking aim at Goliath’s head, or more precisely, his “brain.”  
Analyzing ingrained thinking patterns and resistance to 
any truly new ideas - except those that produce a new 
patentable chemical entity - led Michael to doubt the 
validity of much current oncology practice.  Perhaps the 
main reason for his unusual capacity to step back and 
take an objective view of a whole field of biomedical 
research is his educational background.  Originally trained 
in experimental physics, Retsky did not exactly choose to 
go into cancer research.  He was more or less pulled in 
by brushes with the disease itself, first a friend and then 
himself, leading to a courageous, but little-known self-
experiment, and a new treatment approach.

Nonetheless, instead of just accepting current treatment 
approaches as sacrosanct, he delved deeply into the 
original data upon which standard practice is based. His 
resulting critique runs the gamut from exposing faulty 
reasoning underlying maximum tolerated dose (MTD) 
chemotherapy to suspecting an iatrogenic cause for most 
early breast cancer recurrences. His research started in the 
early 1980s, while developing electron-beam technology 
at Hewlett Packard, and when lymphoma was diagnosed 
in a co-worker’s wife. To help out, Michael conferred with 
oncologist, Jack Speer, who explained the rationale behind 
MTD chemotherapy.  Retsky’s first surprise was realizing 
how few studies justified such draconian treatment, and 
that one of the main ones was completely erroneous.  
Anna Laird’s experiments at one of the US atomic weapons 

labs ostensibly showed that solid tumor growth is just short 
of exponential or Gompertzian1.  It is that rapid growth 
tailing off that has been used to justify “pushing to toxicity” 
by MTD chemotherapy for 6 months,2-4 which can lead to 
dreadful side effects.   

However, Retsky recalls, “there is a basic mathematical 
flaw that is repeated 19 times in the Laird papers. And it 
was just a small animal experiment, involving 18 rodents 
and a rabbit.”   This led him to look for large human 
databases that might allow him to determine tumor 
growth rates directly in actual patients. Breast cancer 
data were abundant and of high quality.  Between 1982 
and 1990, Retsky acquired large data-sets that showed 
tumor sizes at different time-points, analyzed them, and 
created computer simulations allowing him to test various 
models, including Gompertzian kinetics. Once analyzed 
by computer simulation, the data clearly refuted that 
model, and suggested instead that solid cancers grow 
rapidly only intermittently, with long periods of fractions 
of years or whole years of complete dormancy5-8.  In that 
light, Michael recalls wondering in 1993 - does it make 
sense to blast a recently diagnosed patient with high dose 
chemotherapy for 6 months, when the tumor may not have 
a growth spurt until a year out? Is there an alternative to 
short-term maximum tolerated doses that may do a better 
job of killing tumor cells and possibly eradicating (curing) 
cancer in some patients?

As fate would have it, an unexpected opportunity - 
and motivation - for developing a new treatment and to 
begin testing it presented itself in 1994, when Retsky 
was diagnosed with stage IIIc colon cancer. The cancer 
had spread to four lymph nodes, but not could tell to 
any distant organ as far as his doctors.  “I wasn’t as 
anxious as most people are about it, because I had been 
studying cancer for over a decade, and was hopeful that 
my ideas would work better than standard treatment to 
prevent further spread and recurrence,” he recalls. Having 
discovered that breast cancer grows in fits and starts, with 
dormancy periods as long as a year, and that the usual 
high-dose chemotherapy damages every body system and 
makes the patient miserable, Retsky specifically designed a 
treatment for his cancer that would instead be long-term 
and low-dose.  The chemotherapy would be given daily for 
two and a half years at 30% less than the usual dosage.  
Prior work with “infusional chemotherapy” had shown 
that a dose of 300mg/m2/day was associated with minimal 
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toxicity9.  Retsky’s goal was a long-term treatment with no 
toxicity, so he opted to use 200mg/m2/day 5 FU.

Since the treatment would continue for so long, he worked 
out a system that would make each treatment part of his 
daily ritual. In order to be workable, he felt it should involve 
minimal disruption to his normal lifestyle and work routine. 
His oncologist placed infusion tubing in his upper chest. 
Retsky ran his own infusion for 5 hours every night with a 
small portable pump, which he says was quiet enough, so 
that he and his wife could sleep comfortably.  In 1996, after 
the first 2 years of treatment, Retsky was hired as a research 
associate by Judah Folkman at Harvard Medical School10.  
He felt confident enough in his treatment approach, since 
he was doing fine and had experienced only numbness in his 
fingers as a side effect, to ask Folkman if someone in the lab 
would investigate whether chronic low-dose chemotherapy 
might inhibit vascularization (neoangiogenesis) of growing 
tumors, for which Folkman was already well known.  Folkman 
brought along researcher Tim Browder, who eventually 
tested 5-FU delivered in low doses for  protracted periods, 
and found that indeed such “metronomic chemotherapy” is 
anti-angiogenic.  

Remarkably, although published in Cancer Research in 
a paper that has been cited 1100 times,11 and tailored to 
the documented natural history of human solid cancers 
(instead of an erroneous rodent experiment), metronomic 
chemotherapy has been used mainly either after high-dose 
chemotherapy for early stage disease or for frail patients 
in advanced stages12,13. But, as a genuine alternative to 
standard 6 month MTD adjuvant therapy for early stage 
solid tumors which have spread to nodes, metronomic 
chemotherapy has yet to be tested in a controlled human 
trial. What stands in the way?  “The current system is heavily 
biased towards development of new drugs, rather than 
better use of existing drugs,” Retsky insists. “This also means 
that what is considered valuable research tends to be of an 
esoteric molecular kind, and not the kind I do, which looks 
at whole cancers, and where and when they grow in the 
bodies of real patients. And from a corporate standpoint, 
doing controlled human trials is extremely expensive, and 
drug companies are reluctant to spend millions if there is no 
potential profit from it. An individual investigator like me has 
to come up with a significant cost of the trial, according to 
current National Cancer Institute rules. ” 

Although trying to educate patient advocacy groups about 
such matters, in late 1996, while still hooked up to an infusion 
pump every night, Retsky returned to his original interest, 
breast cancer. This disease continues to kill approximately 
40,000 American women every year, as it had for half a 
century, and mammography and adjuvant chemotherapy 
were not producing the expected benefits.14,15 What could 

explain the minimal progress? Retsky recalls wondering 
at the time, were the accepted models of breast cancer 
recurrence either slightly or completely wrong, as he had 
found for chemotherapy dosing? He traces his first new 
insights about breast cancer recurrence to a chance meeting 
at a cancer conference in 1993, with another physicist 
turned cancer researcher. Romano Demicheli was presenting 
data from 1,073 women with breast cancer treated by 
mastectomy at the Milan National Cancer Institute, and 
followed for 15 years16.  “What jumped out at me from the 
graph he showed was two distinct recurrence peaks, the 
first and most dramatic one within a few years of surgery, 
and the second 5 to 6 years after it. The first peak was so 
high and narrow; I felt there had to be some earlier event 
synchronizing metastatic growth in these women from 9 to 
18 months out, when the cases were most tightly grouped.” 

But what might trigger growth of micro-metastases in 
the liver or other organs in so many women all at the same 
time so soon after surgery?  Retsky and Demicheli’s further 
detective work led them to a shared and very daunting 
conclusion: it had to be the self-same surgical removal 
of the primary tumor that was accelerating metastatic 
growth17-21. “We knew that from a politics of research 
standpoint, this was the worst possible result,”Retsky recalls, 
“but as two trained physicists, we were excited that we could 
explain a variety of quantitative anomalies, not just the 
recurrence pattern.” Another thorny breast-cancer anomaly 
is that, in controlled trials, women under the age of 50 who 
undergo mammography have a slightly higher mortality 
from breast cancer than those who are not screened.  This 
was first shown in Canadian studies in the 1990s,22 when a 
some epidemiologists suggested the diagnostic  X-ray could 
have worsened outcome,23 but this was never borne out. 

Instead, Retsky and Demicheli argued that mammography 
was detecting smaller and smaller tumors, a few of which 
may have already seeded small growths in distant organs 
- and growth of those micro-metastases is enhanced by 
surgical removal of the breast tumor in about 20% of young  
women with lymph nodes positive for cancer24.  At no point, 
however, did Retsky and Demicheli advocate leaving the 
primary tumors in place. The question was what additional 
intervention at or around the time of surgery might prevent 
the acceleration phenomenon. 

It was not until 2010 that a clue finally arose, again from an 
anomaly in human trial results. The Belgian anesthesiologist, 
Patrice Forget, published data from 327 patients showing, 
remarkably, that a pain-killing drug given at the time of 
surgery seemed to affect overall survival.  In particular, 
the patients receiving the non-steroidal anti-inflammatory 
drug (NSAID), ketorolac, prior to surgery and conventional 
adjuvant therapy had far fewer recurrences than those 
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taking another pain killer25-27. The expected first and 
worst peak of recurrences from 9-18 months was all but 
eliminated (Figures 1 and 2).   

Figure 1:  First recurrence clusters of breast cancer in a 
remote organ occur in a biomodal pattern from 9-18 months 
to 3 years

Figure 2:  The NSAID ketatolac virtually eliminated first 
cluster of metastatic breast cancer recurrences following 
surgery

Once again, as in the case of metronomic chemotherapy, 
Retsky found himself up against Goliath’s brain - a 
government-industrial-academic complex that perceives his 
discoveries as not only unprofitable, but decidedly low-
brow. It is true that academic accolades and Nobel prizes 
are unlikely to flow from setting up controlled human trials 
of various NSAIDs given at the time of cancer surgery. Based 
on current data, however, just such experiments are the best 
bet for curing more patients of breast cancer. Undaunted, 
in fact, over the past 6 years Retsky has spent countless 
hours in Nigeria and India, meeting with oncologists at the 
larger hospitals, hammering out agreements for setting 
up controlled trials of ketoralac for triple negative breast 
cancer - once he is able to secure funding. “If we could get 
just a fraction of the hundreds of millions spent on cancer 
genetics allotted for trials of perioperative NSAIDs, we could 
cut the death rate from breast cancer by as much as 50%. 
Real precision in treating individual patients won’t come 

from just knowing their genes, but understanding where and 
when their cancer is growing in their body, and finding highly 
targeted ways of preventing acceleration of metastatic 
activity that occurs in the week post-surgery.”   

It is ironic that, in an age of evidence-based medicine, 
our most prestigious treatment strategies are either 
non-theoretical, based on gene associations (“precision” 
medicine), or on theories that are easily refuted by existing 
data, such as maximum tolerated dose chemotherapy6. 
Given Retsky’s work, perhaps it is time for a new rubric in 
the medical lexicon - evidence-based theory. This would take 
biomedical science a step closer to a realistic model of how 
physical sciences really advance, and provide a better sling 
for cancer theorists to wield.   
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