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Hillary DoSmarais and hor
mathes, Aracell, flve years
after she faced death,
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corcktull of powerful chemotherapy
druigs. This treatmisnt helps cune some
A peroenl of leukemia patlents. Bt
ane ol the dmgs, mercaptopurine, can
prodice taxic effects

After a few weeksz of treatment,
Hillary's white blood cell coints had
dropped so low that she: had virtually
s dnsmmine system, Her doctors had o
stog treatment Lo bet her immumity e
ooreeT, and S0 began a terrible dance
for the little girl: Fillary wooaald be od
the dirwgs for two to three weeks, and
fier white hload eoll eount would
phommet. Then she'd go off for & wesk
to give her immuonity 8 chanee W e
turn. “If was scary,” says ber motheT,
Aracell, a pediatric nurse. *Every time
she werid off treatment, she'd get leg
pain. I kept thinking it was cancer In
her Bone marrow,

Three frightening months later,
Hillary fnally caughi a break. Her doc-
tor culled William Evans, reseanch di-

GETTING TESTED

¥ YOUk DOCTOR prescribes amy
Im’ the drisps mentkomed in this

story, discuss the need for 8
tesd, A warniag The tests fan 5250
tr G500, and insurmiee iy st AT
# Cenelex odlers § difesi-tn-E0on-
sumer test; You can contacet theds
alfice ar ROO-523-20[0.
# PFrometheus Laboratiries ollers
pharmacogenetic testing rhmth i
dacter, To contect, call BER-4ZF3-5227
s Manopen makes the genetic chip
used in Mayn CHabe tests, For other
testing shtes, call BF7-626-6-56

Specific pena matations can interlere with—ar accolnrate—your body's ability o
mielaholire cerlain drugs. Here's how dactors look for thess matations,

|‘ How the Genetic Chip Works

] Using a blond sample or swab

rector ab 5t Jude Children’s !!us;*l-..al
in Memphis. Evans had helped wn-
COWET 1 j_l_c'|'||:~|i-.' breakibrough; Cine i
ten Amerbeains have a bad version of
a gene that produces the enzyme
called T80 T, This enzyme helps break
domm ceptmin dnmgs, including menciag-
topurine. People with bum copies of
the pene have virtually no TPMT
"“When they take mescapdapurine” ¢
plains BEvans, =it's &s if you'ne ghving
i i o bead times oo much,"”

Sure enoargh, 2 bleod test showred
thar Hilkary had a bad copy of the pene.
Her dossge was slashed, and she re-
mained on finely tuned doses of mer-
captopurine for reo and A half years,
Last December at her party, Hillary
was celebrating five years of being
cancer-free—the official definition of
0 SUrVIVOE

Hallary Defmarals B among 8 [Eros-
|n|__r_ mErmdaer of :_l|:‘1]|'l|l:' who are reaping
the bensfits of pharmacogenamics, A
new field of personalized medicine.
Bocmese of their genes, [l:'|l|:l|r.= ke
Hillary are onlguely sensitive t0 cer-
Lann Jrl.u._.':. for wthers, those =aime
dregs have litle effect The proanise of
personalized medicine is that by iest-
lng & patient's DMA, doctors will be
uble to ideniiily these penetic varia
tioms. “You can lower the dose of the
drup, you can mise it or you can ayod
i alvogether,” says Richard Wainshil
botim, 2 |:l:|.l|'|."\.5l.u ol mmsfeeuls |.I]l.1[-
min r-"-l-"-|r_:|-' nt the Mayo Chnie and a
leading pharmsacogenomic researcher,
“This & one of the first places where
the penomic revolutbon 15 hoving an
bnpact on medical practice.”

A

F DEADLY DOSES

A estirmated 106,000 Americans
die gach year due (o adverse reactinns
to medications, according to most re-
oeill ressarch. Consider: Mearly hall
of all drugs on the morket—Incheding
pilnkillers such as codeine, choles
terol-lowering statins, and anil-
depressants such as Prozac and Pasil
are processed by eyimes comntrodled
by a farmily of genes known as CY1isn

Mufations in thess penes can have
very different results. Same people
have multiple copies of a gene called
pe, Dubbed “suparmetabolizers”
thess people will, for instance. gei
no reliel rom codeine because k'
broken down so fast it has oo eifect
Others—more than 13 million Ameri-
cans—nave two bad copies of 208,
mabkiig them poor metabolizers. This
was the case for nlne-vear-ald Michael
l'l"|iII'I'IE-|:I:l:IrI'EI:|-'. whi suffered from
Toarette™s syndrome and obseasive
compulsive disorder. He wies gt on
Prozac, but his body was unabie to
metabolize the drig, which built up
toxic levels, He eventually had a
seizure and died. His penotype was
earned only after his death,

“If you've taking Paxil or Prozac and
yuu're ofne of the 7 of 100 people,
you're going to bulld up ligh bevels of
drog o your system,”™ savs Dovid
Mrazek, 3 child psychintrist who cholrs
the department of payehiatry and psy-
chology at the Mave Clinic in Roch-
ester, Minnesota “If »ou're an adult,
you'll normally stop taking it because
vl | hunvee headaches and be sick to

Irim fhie patient's chask, &

2 Tha tester places the sample on Lha
postage slamp-sired chip. Synthatic

" | | tesbor cxtracts a sample af the strips ol bath pormal and faulty DNA
Il patient's NA are than pdded
’ 3 The pslienl’s DNA hooks up with the

synthelic wersions, amnd a Mluorescan]

I o rid dye helps revoal any fauby DNA
- : malehies of the gene in question
| i, . %
| qﬁu ,n‘f EHIP B
i CARTRIGIGE i
WITH Chal AND
SYNTHETIC
STRIPS 7
|
| | ETREPS -r:
f ADDED
PATEENTS Dk |%-‘-‘5‘| iy PATIENTS DMA
[UF TO 1 BILLION DPIEEy————24 WITH MUTATION

lifie-threatening bleeding,

||
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that cavises them to be poor metalio-
lizers of the drug. According i 2000
siuichy, thiews people ane oearly pwo and
i kealf trmees as likely oo suffer serious

[nanmther study of 36% wararln pii-
tients published in January, Gage and
fud eolbeagies concluded that by pes)-
ing patienis in advance and addjusting
thely dosage. they conld reduce the
murmber af potential overdoses from
i percent down oo 6.5 percend. “Therne
are hundreds (o thowsands of majos
bleeds each year antributakle to this
variation. They could be prevented if
patients wene genotyped,” Gage savs

Drug Administration are wrestling
with the type of testing they should

reguidre from drugmakers, and the in-

formation they want drug compar

tor provide to doctors and patients, In

A2, Stratters, a new drug for att
tion deficit/ hyperactivity disorder,

came the first deug with a message on

its Izbel informing doctors they co

test patients 1o determine their ver

sion of the 2046 pene

Last year, an advisory commil
to the FDA recommended that st
information be addead to the label
mercaptoparine. This would not o
benefit leukemia patients, whose d
LOFS AFE mow grnrr.:lll}.- aware ol
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mung system from attacking healtly
ibsmaie. Bt because lmursn, 8 cousin
of mercaptopurineg, can caude severs
side effects, doctors use It eautionsly,
and Adamiss doctor was no exception
I 2ot the dose low, then stopped the
drug afier a couple of months when
It seemed not to be working.
As luck would have i, Adams’s fi-
ancee, Melanle, had started working

tors puat him on a powerful dneg called
Imuran, which keeps the body's im-

. The "right"” drugs kill 100,000
people a year, But

| genetic breakthroughs are

Making
Medicine

SAFE

ROB WATERS

SEVERAL MONTHS aco, 1l-year-old Hillary
DeSmarais of Fort Worth, Texas, attended a
party in her honor. People brought presents,
laughed, and gave the healthy girl hugs. It
wasn't her birthday; the party was at a hosp
tal. Al the age of six, Hillary had been diag
nosed with acute lymphoblastic leukemia
Hillary could easily have lost her battle with
cancer, Not because she didn't get good care:

Her doctors acted quickly, putting her on a

MEEND MEBICINE SAFE

toatr stoamach. Bul i yeu're a six-year
ald and vou've baen told to take this
drug, (t's tougher to say, “No, | feel
lousy: Iin not going to take it

THE GENE SCREEN

Mrazek's clinic can now rest pa-
fents who are candidates for Prozas
and other antidepressants, Thanks {o
A device cilled a genetic chip (soe page
13, Mrazek can jdentify with 999
percent certalnty the form of the gene
people have and thes how well they'l1
be able to metabolize the d 1.

“Whit vwe've done in the past i 1o
tey b choose a medicarian thai we be
Hewe will be elpful and then watch
and see wikal happens, And if there is
& bad reaction. we try another”
Mrarek says, “There are now 22 dif
ferent medications that can be used
it's a stmpEer|ng
iiimtber” Using this trial-and-ermor
process, he SAYE, it coinlel fake mgrnths
to find the righi medication

STOP THE BLEEDING

Warfarin s one of the N most coun-
maely preseribed drugs in the cowntry
Every year, some tao mklibon patients
take it fo preveni Bood elotting amd
stroke. But alsoat 20,0680 of them de
velap midlor Bleeding. “It's an effec-
teve douge”™ savs Brion Gape, associate
professor of medictre at Washington
Linisversity im 56 Lowis, "Bt I yenr e
oo much, it can kill you™

Mearly one-third of Americins have
a vartation of a pene (Enown as 200)

to treal depression

e I

b

gene that makes hlm a poor metabo

lirer of the drug. His surgery went
well, but when it was over and he was

ﬂ: at a pharmaceotical firm, Prometheus  home on warfarin, he de veloped

B Laboratories, which performs phas-  broises and swelling and had to re

§  macogenetic lests. Her colleagues  turn to the hospital Measurements of

':; Uq-'d“d -‘I-I-I-im'E i consalt a tl;.'r.'Li.i]fli!.l his Blood shovaed 1 was 1-1|_'¢ll;5.;il.-J-|!||

- and take a test for the TPMT gene thin, despite the reductions in his war-

= Thee test brovght pood news: Adams  farin dese, Doctors took him off the

had a version of the gene that would — drug for rwo or three days, and then

Ties allow him to handle moch bigher loswered his dosape again, allowing his
doses of Imuran. His doctor increased  Blood ta reach safe levels

£n his dose sixfold and the pain and in- Despite the problems, Gage said

e Aammation were soon under control,  the pene testing was o success, "Just

without negative side effects or need  imagine what could have happened to

wld for suegery, " fell great,” said Adams.  him il he hod gotten a standard dose.

"1 hiad energy, 1 could run for a mile  he mused, "Instead of having some

anad | dicn’t have to have surgery” localized bruwising and bleeding, he

e Soon, checking patlents' gene types might have bled somewhere that

wh and tafloring their dossge may be 0 would have been worse, possibly into

Ticwi routine that patients are unsware of  his brain. As they say on ‘Star Trek,' we

nly
m: -
the

genetic 1ssue, bt also patients who

such crippling stomach pais Cuad

I" sufler from Crohn's disease, 8 much
i mﬁﬂmﬂﬂ". ikrig more f_'mrlz_rum .=1I.|1||-|p| that is often
FF ' il k treated with a similar drog.
Ay PhHETmMACogE R e 'u.:l.nwlrnlplr When Ramdy Adams had a |'|.'|E-I:'|J['
I advances, regulators at the Food and  of Crohn's disease in 1999, it caised

e

had fo go to the ensergeney room, Doc

LLUEYMEIED OF 98 R T 0IGE S e

the process. Early this year, a few
weeks before he was going fo have

took evasive action, It was certainly
Seitter than it could have been,”

0]

hip replscement surgery at Barmes
fewlsh Hoespital in 5t Louis, Hal
Hegele, 64, was ashed i he wanted o
participabe In agene study for patienis
le'i]',-j_i warlarin, He agreed, and a lew
davs before his scheduled sur grery; he
learned his postoperstive dosapgs of
warfarin would be cut in half

Hegele bas a varlation of the 0%



