
Grow ing replica tu mours, biop sied from cancer pa tients and grown in a lab, could help per son- 
alise treat ments and en sure toxic chemo ther apy drugs aren’t given when they stand no chance of
work ing. Re searchers and doc tors in the UK have pi o neered the new tech nique to give doc tors an al- 
ter na tive to the cur rent trial and er ror treat ment and pro long pa tients’ lives.

Us ing mini tu mours, grown from pa tients with ad vanced can cers that have spread to other parts
of their bod ies, the sci en tists were able to see which drugs will work and which drugs won’t, be fore
they’re given

to pa tients. “At the mo ment, what we do in the clinic is put pa tients on treat ment, then two
months later we do a scan to see whether it’s work ing or not,” the study’s leader, Dr Ni cola Va leri
from the In sti tute of Cancer Re search and a con sul tant med i cal on col o gist at The Royal Mars den
NHS Foun da tion Trust, told The In de pen dent.

While the mini tu mour test pre dicts what drugs will have a pos i tive ef fec tive with 88 per cent ac- 
cu racy, there are a num ber of fac tors – such as the cells it has sur rounded it self with – which could
im pact how well drugs re spond in the body. But the team said that know ing a drug has no ef fect is
even more im por tant, and that’s where the new sys tem is 100 per cent ac cu rate.

“Hav ing 100 per cent neg a tive pre dic tive value is the ma jor break through,” Dr Va leri said. This
neg a tive value means that any drugs that didn’t work in the mini tu mour also proved to be use less in
the pa tient it was grown from. “So if this organoid [mini tu mour] test tells me that the pa tient is un- 
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likely to ben e fit from this treat ment, I can avoid tox i c ity from the chemo ther apy treat ment and even
save money to the sys tem,” he added.

Chemo ther apy in volves giv ing pa tients a cock tail of po tent drugs that work in tan dem to kill
cancer’s main tu mour or, in more ad vanced can cers, to erad i cate new tu mours that may have spread
else where – known as metas tases. Later stage pa tients will of ten have en dured years of chemo ther apy
and the tu mours that re main have adapted to with stand most con ven tional treat ments.

The pa tients in the trial by Dr Va leri’s team, pub lished yes ter day in the jour nal Science, all had
can cers of the di ges tive tract, bowel, gas tro-oe sophageal (stom ach and throat) or bile ducts – which
had spread. They were now go ing into clin i cal tri als to test ex per i men tal drugs to pro long their life, as
they had run out of other op tions. Dr Va leri’s team took biopsy sam ples from th ese new metaste ses in
71 pa tients and grew them in a gel that al lowed them to de velop in a 3D shape with the struc tures that
tu mours use to pro tect them selves in the body.

The whole process takes around six to eight weeks, from biopsy to re sults of drug test ing, and this
could be done in tan dem with other tests the pa tient is hav ing. The cloned tu mour “organoids” were
then given a bar rage of 55 new or com mon chemo ther apy drugs, and their ef fects were com pared
with how pa tients re sponded to treat ment in the clinic. They found that the re sponses matched al- 
most iden ti cally, and were much more ac cu rate than us ing DNA sam pling of the pa tient’s tu mour
alone to choose drugs.

“Tu mours tend to evolve as treat ment goes on,” Dr Va leri said. “In bowel can cers, there are dif fer- 
ences but they’re not huge. But in stom ach (gas tric) cancer, and in pan cre atic cancer, they are mas- 
sively dif fer ent.” But the study found that the mini tu mours’ cells, grown en tirely separately from
their orig i nal tu mour, de vel oped al most iden ti cally and had 96 per cent ge netic sim i lar ity. This is cru- 
cial be cause as or gan iod tu mour cells repli cate and grow, if they de velop dif fer ently or have more
DNA mu ta tions than the tu mours in pa tients be ing treated, they wouldn’t be use ful for choos ing a
treat ment.

Co-au thor of the study Pro fes sor Paul Work man, chief ex ec u tive of the In sti tute of Cancer Re- 
search, said the “con stant adapt ing and evolv ing” makes it ex tremely hard for doc tors to know which
drugs will work. “This study has shown that test ing drugs on replica tu mours be fore they are given to
pa tients is not only pos si ble, but pre dicts how a pa tient will re spond more ac cu rately than sim ply
look ing at the cancer’s DNA. “It could pre dict whether a cancer will be drug re sis tant be fore a per son
ever re ceives the treat ment – which is es pe cially im por tant for those with ad vanced can cers where
time is so pre cious.”

The method could work for all sorts of rapidly evolv ing can cers, such as breast and prostate, and
the re searchers say the next steps are to test this method in more pa tients and other cancer types.
They also want to test whether it is pos si ble to grow mini tu mours from cancer cells float ing in the pa- 
tient’s blood. This would avoid the need to iden tify each new site where the can cers had spread and
started grow ing.

Pro fes sor Charles Swan ton, chief clin i cian at Cancer Re search UK, which part funded the study,
said the find ings could also “help guide the devel op ment of new drugs”. “This new ap proach could
help us test fu ture tar get ted ther a pies be fore tri alling them in the clinic,” he said.


