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Vascularized and Complex Organ Buds from Diverse
Tissues via Mesenchymal Cell-Driven Condensation
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Cell Therapy Using Human Induced Pluripotent Stem Cell-Derived
Renal Progenitors Ameliorates Acute Kidney Injury in Mice
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3D Culture Supports Long-Term Expansion of

Mouse and Human Nephrogenic Progenitors
A B

7c |

raml gL

resinmn-
el Suranes
- or
4=

o s T 2 4 & B 10

Disrrs alfsr copkaln ispecien

(Li Z, Araoka T, et al. Cell Stem Cell. 2016)



ired 1 Organ bud D #EEFIRIZ (LRI NN D

Pancreatic Islet-Like Three-Dimensional Aggregates Derived
From Human Embryonic Stem Cells Ameliorate Hyperglycemia
In Streptozotocin-Induced Diabetic Mice
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Prolongation of life in anephric rats
following de novo renal organogenesis.
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In zoological anatomy, a cloaca ( /klou erka/) is the posterior
, & opening that serves as the only such opening for the intestinal,
reproductive, and urinary tracts of certain animal species.
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Embryonic kidney function in a chronic
renal failure model in rodents
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Stem the tide

Japan hasintroduced an unproven system to
make patients pay for clinical trials.

research and dinical applications in regenerative medicine. It has
invested billions of yen in induced pluripotent stem (iPS) cells —
made by r
develop in
tions to cn
The stra
ments wer
erative-me

*= find itself

]apan has been working feverishly to stay at the cutting edge of

flooded with

unsuccessful
treatments.”

“Japan could

of millions of dollars. But it is not clear whether the acceleration will
benefit patients or help Japan’s overburdened national health system.
One of the approved treatments, HeartSheet, is made of skeletal-
muscle stem cells that are taken from a patient’s thigh and grown in the
lab. The sheet, made by the company Terumo, is then applied to the
hearts of people who have severe cardiac failure. Japan's health ministry
gave “conditional approval” for clinical use of the treatment after the
company carried out a phase II trial, which hinted at its safety and
efficacy in seven patients (Y. Sawa et al. Circ. J. 79, 991-999; 2015).
The company can market and sell the treatment. The approval
comes with the condition that, within 5 years, Terumo must provide
ts treated with HeartSheet and 120 controls
is effective. Officials at the Pharmaceuticals
cy, which approves new treatments, say that
lata will be just as strict as it would be
rical trial.
Japanese obsessions. Firs
jenerative medu:l

es of economic growth,
iotechnology so far.
excited about the approval, too.
on are a welcome counterpoint to the nar-
1 biotech firm Geron, once a trailblazer in
given up on embryonic stem-cell therapies
Takahashi of the RIKEN Center for Devel-
decided to halt her trial of iPS-cell-derived
elated macular degeneration.

»ay, and pay dearly: the HeartSheet treat-
lion (US$122,000). Last month, the health
ocedures covered by national health insur-
patients still pay 10-30% of the cost for a
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drug that is not known to be effective. As they do so, they basically
subsidize the company’s clinical trial.

Japan has turned the drug-discovery model on its head. Usually, the
investment — and thus the risk — is borne by drug companies, because
they stand to gain in the long run. Now the risk is being outsourced.
By the time it is clear whether a treatment works or not, the companies
will have already made revenue from it.

The government argues that its system will encourage firms to bring
to market regenerative-medicine treatments that might work. They

will, at least, work well enough to make it past

“Japan could small initial trials. Many drugs do that, and

finditself then most of them fail at phase I11.

Sfloodedwith Biotech companies in other countries are
unsuccessful keen on the idea and have pushed their own
treatments.” regulatory bodies to follow Japan’s lead. This

is a bad move. Regulatory agencies around
the world should resist pressure to create such fast-track systems, at
least until Japan has proved that its system works. That will take time.
The country will have to demonstrate that its health-care system can
withstand the costs of the new regenerative-medicine treatments, and
that patients do not feel cheated. What happens when, inevitably, one
of the fast-track drugs turns out to be ineffective? Company officials
and government representatives say that patients will not be reim-
bursed, even though some might have paid up to ¥4.5 million (the rest
covered by health insurance) for an ineffective treatment.

Japan’s drug authority must guarantee that the post-commerciali-
zation evaluation of the drugs will be as rigorous as it says. It will not
be easy to rein in a drug that has already been approved, whether that
approval is conditional or not. If lax evaluation means that ineffective
drugs are not revealed, or are not taken out of circulation, Japan could
find itself flooded with unsuccessful treatments. And that would not
be good for patients, the government or the biotech companies that
want to see their truly effective medicines noted as such. m

(Nature Dec 2015)
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