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How precision medicine paved the
way to thefirst cysticfibrosis drug

Heartbreak, sacrifice, genetics and venture
philanthropy — thisbook has it all. By Heidi Ledford

Joey O’Donnell died at the age of 12 from cystic fibrosis.
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l‘ oe to the child who tastes
salty from akiss onthe brow,
forheiscursed and soon will
die,” reads a grim prophecy
frommedieval Europe. This,

thankfully,isnolonger the case. Children with

salty skin — a telltale sign of the genetic dis-
ease cystic fibrosis, which ravages the lungs
and digestive system — can now live well into
adulthood, thanks to the first drugs designed
to treat people with a specific genetic muta-
tion. Getting to this point took decades of sac-
rifice, disappointment and dogged research.

All this is chronicled in Breath from Salt.
Science writer Bijal Trivedi interrogates the
complexities of treating any genetic disorder,
withamasterfulcommand of the details.Inan
erainvested in the promise and, some argue,
hype surrounding precision medicine, thisisa
success story and a reality checkin one.

Trivedi traces the history of cystic fibrosis
research. Itstartswith Dorothy Andersen —the
chain-smoking pathologist who recognized
the disease’s effects on the lungs and pancreas
inthe 1930s, gave it its name and developed
the first diagnostic test. The story ends with
present-day researchers who hopeto use gene
editing to treat and cure the disorder.

Along the way, Trivedi weaves in the per-
sonal accounts of affected families and sci-
entists. Central to the story are Joe and Kathy
O’Donnell, a Massachusetts couple who lost
theirsonjoeytocystic fibrosisin1986, when he
was12. His death rekindled their commitment
tofindingacure. With wealth and connections
attheir disposal, they poured themselvesinto
raising hundreds of millions of dollars to fund
research. And they sat at their kitchen counter
towrite cheques from their own bank accounts
to individual families struggling to care for
children with the disease.

Cystic fibrosis is relatively well-known as
rare genetic disorders go; Breath from Salt
makes it clear why. The disease is most com-
monin those of European descent, and those
affected include prominent families who, like
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the O’Donnells, have extensive political and
financial resources. Evenso, ittook staggering
effort, dedication and perseverance to marshal
these resourcesin the search for treatments.

The grief-worn families in Breath from
Salt put their efforts and money into the
Cystic Fibrosis Foundation, a charity based
in Bethesda, Maryland, that has become a
trailblazerin venture philanthropy. Business-
andscience-savvy, itactively directsresearch
and drug development, and makes payouts to
academics or companies when the research
reaches milestonessuch as getting a candidate
drug ready for animal testing, or succeeding
inaclinical trial.

Geneticlink

The foundation helped to fund research that
discovered the genetic cause of the disease:
mutations in the gene encoding the protein
CFTR, which s key to transporting ions from
salt across cell membranes, explaining the
skin taste. The charity pushed pharmaceu-
tical companies to take on a daunting task:
designing drugs to fix a broken protein and
mend anailing body. Despite widespread scep-
ticism, Vertex Pharmaceuticals, nowin Boston,
Massachusetts, ultimately prevailed — largely
because the Cystic Fibrosis Foundation could
foot much of the bill.

Plenty has been written about cystic fibrosis
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from Salt

over the years. But it is in the details of that
struggle — from the relentless fundraising to
the slow and uncertain medicinal chemistry
needed to perfectanexperimental drug — that
Breath from Salt enlightens.

Trivedi chronicles the evolution of drug dis-
covery and biomedical research as it moves
towards individualized therapies, offering a
realistic portrait of the meticulous processes
involved. One crucial step, separating a sweat
gland fromskin, is “like extracting a transpar-
ent hair fromabowl of clear]ell-O”, she writes.

She also delves into the motivations of sci-
entists, fundraisers and trial participants, and
the emotional tollon all of them. “Canyouguys
hurry up?” abereaved mother begs a Vertex
executive at the funeral for one of her three
children with cystic fibrosis. The same exec-
utive cries when he learns that his company’s
first drug against cystic fibrosis has dramat-
ically succeeded in clinical trials. That drug,

ivacaftor, was approved in 2012.

There are controversies, including the
eye-popping US$294,000 annual price tag that
Vertex slapped onivacaftor. The Cystic Fibrosis
Foundationreceived royalties, and founditself
accused of benefiting at the expense of fami-
lies who had sacrificed to support it. By 2019,
after decades of hard work, the foundation had
developed targeted treatments for the vast
majority of people with cystic fibrosis; none
was a cure. It sold the rights to its royalties
for $3.3 billion in 2014, making it the world’s
richest charity focused on a specific disease.
The foundation pledged to plough those funds
backintoresearch, supportingbold effortsto
cure cystic fibrosis once and for all.

Thetools for that might at last be available.
In the decades since Joey O’Donnell died, it
has become more common for companies to
develop treatments for rare diseases. Many
charities have adopted the Cystic Fibrosis
Foundation model. Still, itis sobering to think
of other genetic disorders that don’t receive
the same attention — including sickle-cell
disease, which affects mainly people of African
descent, who are less likely to have access to
financiers and politicians. Those children, too,
deserve aformidable research rescue.

Heidi Ledford is a senior reporter for Nature in
London.

Thediscredited doctor hailed
by the anti-vaccine movement

Riveting biography is a cautionary lesson
inthelegacy of hubris. By Saad B. Omer

ince Edward Jenner’s first scientific
description of vaccination in 1798 —

using cowpox pus to protect against
smallpox — there has been pushback.
Throughout the nineteenth century,

inthe United States and the United Kingdom,
there were cycles of increased smallpox vacci-
nation, rising opposition, drops inimmuniza-
tion coverage, outbreaks, better appreciation
of'vaccination, more of it, and more protests.
This stand-off eased around the start of the
twentieth century when, with sanitation and
medical careimproving, public health placed
less emphasis on compulsory vaccination.
Probably the last time the world waited with
bated breath for a vaccine — against polio in
the1950s — it was welcomed with open arms.
The modern wave of vaccine scepticism has
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its origins in the 1970s. That was when con-
cerns (later determined to be unfounded)
about the safety of a whole-cell vaccine
against pertussis, or whooping cough, came
tothe forein many high-income countries. In
the 1980s and 1990s, a few organized groups
opposed to vaccines emerged in many coun-
tries, including the United Kingdom.
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It was in this context that, in 1998, Andrew
Wakefield and his colleagues published
a now-infamous and retracted paper in
The Lancet, following which, in2010, Wakefield
was struck off the UK medical register for mis-
conduct by the country’s General Medical
Council. The fraudulent work on 12 children
promoted a non-existent connectionbetween
autismand the MMR vaccine, used against mea-
sles,mumps and rubella. It propelled Wakefield
tonotoriety and turbocharged the anti-vaccine
movement. Heremains aheadliner on theinter-
national vaccine-sceptic circuit as diseases
oncevanquishedreturnbecause of falling rates
ofimmunization. Many large epidemiological
studies have found no differenceinrisk of devel-
opmental delays between children whoreceive
the MMR vaccine and those who don’t'.





