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Paper reveals new channels for worry over long QT syndrome
A new study suggests that the way certain 
medications trigger a hazardous side effect 
known as ‘long QT syndrome’ is more complex 
than previously thought—a finding that could 
necessitate changes to drug candidate screening.

Long QT syndrome (LQTS) is a condition 
marked by a lengthening of the QT interval on 
an electrocardiogram, typically indicating an 
excessive lapse between the depolarization and 
repolarization of the lower chambers of the heart 
when the organ recharges before the next beat. 
Worryingly, this condition puts people at higher 
risk for a kind of irregular heartbeat called 
torsade de pointes, which can lead to fainting, 
palpitations and even sudden death.

Some people develop LQTS because they 
carry one of more than 700 mutations in at least 
13 genes. Others, however, develop it after taking 
certain drugs, especially those that inhibit the 
enzyme tyrosine kinase. For example, a recent 
retrospective analysis of 81 trial participants 
taking Tasigna (nilotinib), a tyrosine kinase 
inhibitor marketed by the Swiss pharma giant 
Novartis for the treatment of chronic myeloid 
leukemia, found that the drug increased the 
incidence of QT prolongation from 5% at 
baseline to 11% after treatment (Haematologica, 
doi:10.3324/haematol.2011.058776, 2012).

For years, drugs were thought to induce LQTS 
because they blocked potassium ion channels in 
heart cells, thereby delaying the repolarization 

process through which the heart resets after each 
beat. But Ira Cohen, a molecular cardiologist 
from Stony Brook University in New York State, 
thought the story might be more complicated. 
“It seemed to us reasonable to ask what other 
channels might be involved,” Cohen says.

He and his colleagues exposed canine heart 
muscle cells to tyrosine kinase inhibitors and a 
handful of other drugs known to cause LQTS 
and discovered that the drug-induced QT 
prolongation was actually due to inhibition of 
the phosphoinositide 3-kinase (PI3K) signaling 
pathway, which affects multiple ion channels, 
not just the potassium one. Reporting in April 
in Science Translational Medicine (4, 131ra50, 
2012), they also confirmed the finding by 
showing that mice bred to have reduced PI3K 
signaling showed QT prolongation.

“This is a fantastic example of a very complex 
mechanism underlying acquired long QT that 
is probably not addressed in safety testing,” says 
Eckhard Ficker, a molecular physiologist at the 
Case Western Reserve University in Cleveland 
who was not affiliated with the paper.

Beyond potassium
Currently, the preclinical tests required by the 
US Food and Drug Administration to screen for 
QT prolongation primarily focus on potassium 
channel blocking. Cohen’s team’s paper may 
mean that the pharmaceutical industry will 

The withdrawal of the painkiller Vioxx and 
other drugs from the market highlights a central 
challenge faced by regulatory authorities: how to 
ensure that life-saving therapeutics are available 
in a timely fashion while still guaranteeing 
the medicines are safe. It’s a difficult task, but 
one that might be made easier with a more 
centralized and comprehensive system for 
drug safety monitoring, according to the US 
Institute of Medicine (IOM), an independent, 
nongovernmental organization in Washington, 
DC.

Under a proposal outlined by the IOM last 
month, the US Food and Drug Administration 
(FDA) would compile risk assessments, evidence 
about adverse side effects, relevant studies and 
regulatory actions related to each drug on the 
market in a single, publicly accessible document 
known as a benefit-risk assessment management 
plan (BRAMP). (At present, such information 
is scattered throughout the agency, making it 
difficult for consumers and health providers 
to readily access it.) The IOM report also calls 

have to develop completely new assays. What’s 
more, the findings could also spell trouble for 
drugs that inhibit PI3K, which is involved in 
cell division and is a natural target for cancer 
treatments.

But before the drug industry moves to make 
sweeping changes to drug screening, scientists 
should attempt to replicate this PI3K-inhibiting 
effect with the other drug classes known 
to cause LQTS, says Dan Roden, a clinical 
pharmacologist at Vanderbilt University School 
of Medicine in Nashville, Tennessee. The data 
from Cohen’s paper “are quite strong,” Roden 
says, “but the generalization to the universe of 
all drug induced-long QT is premature.”

In the study, Cohen’s team managed to 
reverse the effects of PI3K inhibition in heart 
muscle cells by adding the second messenger 
in the pathway, phosphatidylinositol 
3,4,5-triphosphate (PIP3). That raises the 
possibility that one strategy for counteracting 
induced LQTS would be to develop an adjuvant 
that increases PI3K signaling.

If such an adjuvant is successful, that could 
not only ensure continued use of current 
medications, but could mean that drugs and 
drug candidates that were shelved for prolonging 
the QT interval could be dusted off and 
reintroduced. “There might be a real renaissance 
in terms of new drug candidates,” Cohen says.

Roxanne Palmer

Panel proposes framework for FDA to evaluate drug risks
for therapies approved on the basis of trials 
that used surrogate endpoints such as blood 
pressure, rather than clinical endpoints such as 
heart attacks, to receive extra scrutiny after they 
reach pharmacy shelves.

“We should be looking at drugs during their 
entire market lifetime,  with the intensity of 
scrutiny based on the potential for patient or 
population harm, periodically revisiting them to 
make sure there haven’t been changes in the 
risk profiles,” says Steven Goodman, co-chair 
of the IOM committee and a biostatistician at 
the Stanford University School of Medicine in 
California.

Current FDA pharmacovigilance efforts 
don’t do a good enough job of anticipating risk, 
leaving regulators scrambling for information 
when concerns arise, says Goodman, who notes, 
“We can’t wait for the fires to put them out 
because there are few good—or fast—options in 
a moment of crisis.”

In a statement, the FDA said that the IOM 
report mirrored the agency’s current programs 

but that implementing a public repository 
would pose a financial challenge that might 
compromise other “critical regulatory activities.” 
FDA officials would not elaborate on what 
recommendations from the report it might 
implement or how. “We are now in the process 
of fully analyzing the report to determine how 
to implement changes that will have the largest 
positive impact on public health,” Sandy Walsh, 
FDA spokeswoman, wrote in an email to Nature 
Medicine.

But even if the agency does adopt the IOM 
plan, that won’t completely eliminate problems, 
says Michael Carome, deputy director for health 
research at Public Citizen, a research-based 
advocacy group in Washington, DC. “These 
recommendations won’t [protect against] drugs 
that end up having serious safety problems from 
reaching the market because [their] premarket 
studies were small and not sufficiently powered 
to detect uncommon or rare safety problems,” 
he says.

Trevor Stokes
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