
Even in the most experienced hands, 
the vast majority of candidate drugs 
fail. So it hardly seems a recipe for suc-
cess when a serial entrepreneur whose 
previous business highlights include 

investments in needlepoint kits and bakeries 
takes over a struggling biotechnology firm.

Improbably, it was. Although Robert 
Duggan did not achieve his initial goal of 
developing a treatment for brain cancer, the 
disease that claimed his son’s life, his com-
pany went on to produce a transformative 
leukaemia drug called ibrutinib, and Duggan 
became a billionaire. Yet, despite the financial 
happy ending, the story that veteran business 
reporter Nathan Vardi tells in For Blood and 
Money is no fairy tale. The book is an engaging 

California, seemed to be on its last legs. It had 
just weathered a series of bruising clinical-trial 
results that spelled the end for its most prom-
ising prospective treatment, a drug intended 
to shrink brain tumours that not only failed 
to do that, but also sometimes turned trial 
participants’ skin green.

Potential for success
Years earlier, Pharmacyclics had happened to 
buy a few bargain-priced assets from another 
company, including a compound that binds to 
and inhibits a protein called Bruton’s tyrosine 
kinase. The compound was originally meant 
to be a research tool, not a medicine. In the 
wake of the failed brain cancer trials, however, 
Pharmacyclics decided to put the inhibitor 
into play. It reasoned that, because the kinase 
was important for immune cells called B cells, 
blocking the protein could be a way to quench 
cancers that are caused by uncontrolled 
B-cell proliferation, such as some forms of 
lymphoma and leukaemia. 

Staff members at Pharmacyclics worked 
around the clock to test the compound amid 
a whirl of company politics and pressure from 
early investors. Word got out of Duggan’s 
eccentric leadership style — heavily influenced 
by his faith in Scientology, hard-driving per-
sonality and experience in consumer-oriented 
industries with less regulation than for biotech 
firms such as Pharmacyclics. “Those who had 
heard of it, through the Silicon Valley biotech-
nology grapevine, knew it to be a weird place,” 
Vardi writes.

A bitter pill
Even so, much of Pharmacyclics’ broader story 
is a common biotech parable. Academic sci-
entists with an interest in drug development 
will benefit from the reality check. Science 
was just one of many factors that determined 
ibrutinib’s fate, among them money, compe-
tition, intellectual-property law, regulatory 
requirements and health-care economics. 
Researchers often did not pull the strings — in 
fact, few were still around to reap the rewards 
when the cash came rolling in. The puppeteers 
were the investors who were willing to put their 
money on the line and who had little-to-no for-
mal training in science.

Vardi spends much of the book detailing 
how Wayne Rothbaum, a savvy microman-
aging stock trader and early investor in 
Pharmacyclics, influences the company’s 
direction, including key scientific decisions. 
Tensions rise and Duggan fires a few key exec-
utives who had worked around the clock on 
the drug and has them escorted out of the 

tutorial on the harsh realities of drug devel-
opment, including a warts-and-all look at the 
outsize role of chance and money — and how 
science often ends up taking a back seat to 
finance.

Duggan took over Pharmacyclics in 2008 
when the company, based in Sunnyvale, 
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Science, money and the 
search for cancer cures
The story of a blockbuster leukaemia drug shows the 
realities of pharma finance. By Heidi Ledford

The cancer drug ibrutinib curbs the uncontrolled proliferation of B cells (green).
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Books in brief

We’ll Fight It Out Here
David Chanoff & Louis W. Sullivan  Johns Hopkins Univ. Press (2022)
In the first year of the COVID-19 pandemic, the death rate for African 
Americans was 270% above that for the white population, and the 
hospitalization rate was 370% higher, note writer David Chanoff and 
physician Louis Sullivan. Their history of this inequity begins with 
health during slavery, and focuses on the Association of Minority 
Health Professions Schools, co-founded by Sullivan in 1976. The group 
gained national political influence, and Sullivan became head of the US 
Department of Health and Human Services in 1989. Andrew Robinson

The Last Writings of Thomas S. Kuhn
Ed. Bojana Mladenović  Univ. Chicago Press (2022)
The Structure of Scientific Revolutions (1962) by philosopher of 
science Thomas Kuhn is “indispensable reading for every well-
educated person”, writes philosopher Bojana Mladenović in her 
introduction to this collection. She presents unpublished drafts of 
a reworking of Structure’s philosophical framework, with the texts 
of two lectures not previously published in English. Together, these 
explore whether historians can understand past scientific paradigms, 
even though these are incommensurable with present science.

Back to the Moon
Joseph Silk  Princeton Univ. Press (2022)
Astrophysicist Joseph Silk won his doctorate in 1968, the year before 
Apollo 11 landed on the Moon. In this book setting out his vision 
for the next half-century, he argues with passion for further lunar 
exploration as soon as possible. He posits that only telescopes on 
the Moon can realistically probe the origins of the Universe and the 
possibility of extraterrestrial life. But he recognizes the commercial 
and environmental risks. International legal treaties, he says, must 
forbid “free‑for-all lunar exploitation reminiscent of the Wild West”.

“Well, Doc, You’re In”
Ed. David Kaiser  MIT Press (2022)
Theoretical physicist Freeman Dyson had a contrarian streak when it 
came to acceptance into the establishment. After a colleague extolled 
his work at a 1949 conference, physicist Richard Feynman told Dyson: 
“Well, Doc, you’re in.” But Dyson proudly never finished his PhD. He 
was a “determined autodidact” who “developed a lifelong suspicion of 
organized curricula”, says science historian David Kaiser, editor of this 
appealing collection of tributes. Hence, perhaps, his early espousal 
but later denial of the scientific consensus on climate change.

Hieroglyphs
Ed. Ilona Regulski  British Museum Press (2022)
The 196 bc Rosetta Stone is the most visited object in the British 
Museum, London — a source of fascination for its role in explicating 
Egyptian hieroglyphics. Its decipherment, initiated by polymath 
Thomas Young and achieved by philologist Jean-François Champollion 
starting in 1822, “changed our understanding of the ancient world”, 
says Egyptologist Ilona Regulski, curator of a British Museum 
exhibition. In this companion book, expert contributors vitalize two 
centuries of Egyptology with erudition and entrancing illustrations.

building. A few weeks later, Vardi says, one 
borrows a friend’s credentials to sneak into 
a Pharmacyclics presentation at a prominent 
oncology conference. She sits in the audience, 
weeping as she learns that the clinical trial she 
had helped to design was a success.

And a success it was: ibrutinib slowed 
cancer growth in two-thirds of people with 
chronic lymphocytic leukaemia, the most 
common form of cancer in adults, and it did 
so with fewer toxic side effects than standard 
chemotherapy. Vardi describes a participant 
who woke up one morning to find that his 
cancer-swollen lymph nodes had shrunk and 
the constant pain they caused him was gone. 
His first thought was that he must have died. 
Another participant travels with his full supply 
of ibrutinib in his pockets, worried that an 
emergency might separate him from his bags.

Ultimately, Pharmacyclics reached the 
climax that awaits many successful biotech 
companies: being bought out by a larger 
pharmaceutical firm that has the cash and 
infrastructure needed to mass-produce 
and sell a drug while complying with regula-
tory requirements. In 2015, AbbVie in North 
Chicago, Illinois, acquired Pharmacyclics 
for US$21 billion. The hard work of a select 
few company employees was rewarded with 
millions of dollars; the investors who took on 

a financial risk to bankroll the operation got 
billions. Some of the scientists and executives 
at Pharmacyclics were bitter over the magni-
tude of this difference, and Vardi highlights 
the people who were left out of completely, 
including the academic researchers who ran 
the clinical trials and the scientists who first 
designed ibrutinib.

But readers outside the biotech bubble 
might reserve their anger for another aspect 
of the story. When ibrutinib hit the market 
in 2013, a course cost $131,000 per year in 
the United States. Some people need to take 
the drug for years. Ibrutinib might be less 
physically toxic than various other cancer 
treatments, but it is financially toxic for many 
of the people who need it.

For Blood and Money does an excellent 
job of highlighting the complexities and 
expense, both financial and personal, of drug 
development. But, given that more than 40% 
of people with cancer in the United States 
have burnt through their life savings within 
two years of diagnosis, the giant payouts at the 
end are perhaps the bitterest pills to swallow.

Heidi Ledford is a senior reporter for Nature in 
London.

“One fired employee  
wept as she learned  
of the drug’s success.”
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