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Mir acle are that kills claims fifth victim

Expeaimentalhepditis B drug trial goes fatdly wrong dter codors missealy due

BY LAURAN NEERGAARD
Assogated Pres

A fifth volunteer ded in the Lhited Sates
yeserday from an eperimentaldrug touted
as a nracle arre br hepdits B. The
paient was leyand medical esce even as
sdenists unraveled the mysery of wha
wentgravely wrong in a dinical trial.

The first duewasin plain sght a yea ago,
but reseeches at he National Insttutes o
Healh dd not know encughaboutthe drug
to recgnie wha it meant the stidy’s lead
sdenfst sad.

"Something teriible happenal and we mis-
sedit’ Dr. Jay Hoofnaglesad in an enofonal
inteniew descibing the haror o realzing
the dug was Kling peqle nonhs dter
they dopped t&ing it.

"The dealfu thing [ig waitng to ®e
what will happeh he said, his wice trem-
bling, before leaning of the htest de¢h. "I
justhope we're overthe worst'

The drug Faluridine (FIAU) had shavn
gred promise br fighting the heaitis B
virus, which can casedeadly cirrhasisand
liver cancer When dogs assedoxicity tests
unhamed the Food ad Drug Adminis-
tretion agproved FIAU for human trials.

Too late scienists would discove tha in
hurrars, HAU dgealthily ettacks the very
building Hocks of cells in livers, kidneys
and renes

Five peple tredaed with HAU have died
of liver and kdney faiure degite lver
tranglants or threeof the mtients Yester
day, a ¥-yea-old woman ded dter wo
maonths in aitical condition axd two Iver
trangplants & the Lhiversity of Virginia
Medcal Center One \olunter emans in
sefous @ndiion heke.

Anctheris remveing from an Aug trans-
plant @ Emory University Hospital in Atlanta
Dr.Hoofragle nov feas tha other ati-
viral drugs sich as he AIDS drugs AZT
and dil — krown to be toxic — may atack

paients 8 HAU does.

The first due that HAU was dirgeious
appeaedin Augustof lag yea when a mn
who had t&enFIAU devdoped minfu nene
damage Paul Melstrom of Pheonix and 23
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other vounteess paricipaed n a B-day
NIH study of HAU, from mid-April to mid-
May. Almog four months latey Mr. Mel-
strom,53 contacted se/ere reuopdhy in
his fed and legs. Anotherpaient ha minor
neurcopathy.

"It wasso olvious to metiwas he HAU;'
Mr.Melgomm said from Arizona. "Thees
nathing ebaut ny life tha chargedin 1992,
but trere was one Allmark event Tha was
the taking d the HAU!"

But the NIH could not prove tha FIAU
wasto Hame Mary fadors @ue reuo-
pahy, induding dcohd. Mr.Meldrom s a
recorering dcohdic and mce hada hout
with mild neurgpahy.

So the geny continuel the tial this
sping gving the dug to 15 dherwise
heathy hepditis patients ér up to 11 weeks.
Dr. Hoofragle did warn volunteess before-
hand ha neuopahy was a pssle sde-
effed and estedhem br ymptons.

In ealy June two woluneess devdoped
neurgpahy symptons ad immedatey
stopped tking HAU. By mid-maonth, they
were hogitalized with lver poisonirg, wnre-
lated b ther hepatitis but smilar to the hte
toxicity Mr. Melgrom hal experienced

Dr.Hoofragle hated the fial, but the
horror wasjustbeginning

Ore by ;e from Juinel6 trouch August
seven pele fell ill with damegel livers,
kidne/s and renes, & frustraed ddors
and fightenedfellow volunteess lockedon

Now; with five of the ®ven dead the
remahing eght patients n the tial ae being
watchedto ddernine whetlrer they escaped
seifous ham.

What happenel? This is Dr. Hoofnaglés
theay:

A virus camat reproduceon its avn, o it
ingead tkesove a clls DNA, the @llu-
lar blueprint that maps how each persan's
unicue gees ae catinuoudy reproduced
The \rus usesthe DNA to refdicate isdf
furioudy.

In the tials, HAU foiled tre hepditis B
virus by brming a boguslink in a hepditis-
infeded DNA chan tha stopped t from
reprodudng.

FIAU did not st thee, fowever It dso

tricked aub-unis d the ody's clls alled
mitochadria, which hare thar own DNA
that HAU dso cripped This aipped
DNA produced a mnd geerdion of
flawed mitochandria tha killed tre cells
dependent @ tham for eneigy.

Stppng the dug at ha point did not hat
the poblem kecaue the gndic danage
hadalreagy been done

Mr. Melgrom ehibited that camagesoon-
er than the dterpdients lecaug the mio-
chandria of rene cells reproducefager than
thoseof liver cells, Dr. Hoofraglesad. Doc-
tors dd not realze, fowever tha his reu-
ropahy sgnallel worse dsease 6 come

“In retropect, [the mnnedion seems d-
vious, Dr. Hoofraglesad. "Butwe fllowed
on ourse eaue we oped HAU would
male ther hepditis ge¢ beter We werert
looking for toxicity any moré.

The NIH now knows tha FIAU did not
pason the test dogs eaus dgs hae a
naurd enzyme ha rendes the dug inec-
tive, Dr. Hoofnaglesad.

Govemmentsdenists will meet a1 Sept
21 in Washington to reviev Dr. Hoofraglés
daa, induding his conernthat smilar anti-
viral drugs ould dsobe dargeous

"This oxicity is rot in FHAU doné€ Dr.
Hoofnagle said. "This toxicity ..... probaldy
has been ®en for mary yeas and ot
rec@nized:

At lead one epert on ativiral drugs B
skepical

Dr. Raynond Schinazi of Emory Univer
sity fourd in1986 ha FIAU under certan
conditionswould meaabdize into a erytoxic
conpaund He thinks the NH volunieess
fell victim to tha ill -unexplored metabdite
of FIAU, ratter than to daragel mitochan-
dria.

And, he sys, AIDS drugs daot attack
mitochandri.

"They're \ery different’ Dr. Schinazi said.
'AZT doesrt kill pele the way HAU does.

But Dr. Hoofreglethinks sientstswill be
amazal by wha they dort know about
mitochandri.

"It wasconsdereda minor isswg, he said.
"This is @ing to charge d tha'
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The aticle EM9329 eprinted oveleaf o page HL221 illustrdes the dificulty of assessg the dfeds d a drug on

humans on the kass of its dfeds a laboraory animals; this is a majar dilemma for medcal reseech.

[Anothercasein

the 1950s wth wide mpilications invdved hrth defeds induced vorld-by thalidomide a dug taken by some rggnant

women to onmba morn- ing stknesg

It is usdul practice to goply the ermindogy we haveintroducedor daa-basedinvesigating and the PEAC cyde to des-
cribe he @ntralissueraised by the aticle reprintedoveleaf o pageHL221; we can do s by identfying:

e thetarget popuation for the invesigaton;
e the study popuation for the investigaton,;
e the sample for the investigaton

Basel on your threeidentificatbns descibe hriefly the reason for the dfficulty tha arose —we descibe tis dfficulty as a

limitation imposel by gudy eror an an Answer

Sud a Imitation on & Answer arises in essentially all work on the deelopment d new drugs br treding seriousill ness

The following Sence Editorial [270: 215, 130dobe;, 1999 EM9532 lroadcers the sope of the Bsies misedby the aticle
EM9329 eprintedoveleaf o pageHL221; in doing S0, it makes ¢ea the importance of our dstindion in he FDEAC cyde

beween thetarget popuation and the study popuation

® Targetpopulation: the goup d elements to vhichthe invesigabr(9 want Arswel to the Questn(9 to gply.
e Study population: agraup d elementsavailable to an nvestigaton

Flaws in Risk Assesmens

Chemical risk a@ssessent stides conduded with odents hge
hdped b justfy expendiuresof more than a tillion dollars @er the
pas 20 yeas Large aldtionaloutays ae gamed dthoudh it has
nat been shown that sich gudies hae sibgantially bendited hunan
heath. In fad, it has lecome ncreamgly dea tha the nain caues
of untimdy human deah ae snoking and det For exanple, a e-
cent aticle in the New England Journal of Medicing® indicaes ha
excess veight has a vide rangeof deleteious dfeds a heath.

The 1isk assessient poceduresusel by the Evironmenal Pro-
tedion Ageny (EPA) have keen aiticized for nary yeas and for
mary reasns. Their qudity has ecenly come underintersified cri-
ticism, & is @ident in the poceednhgs d a Jly 1995 meding pon-
soredby Toxicdogy Forum of Wagington, D.C., and in a ecenty
published ok, Dietary Restriction! The eitics point out that odent
risk asessient stides lack reprodudbility becaue of gendic drift
in the test amak and becau® of a ailureto cnta theér conamp-
tion of bod.

Mog standad risk assessient gperiments gposerodents todme
doses of a est chemicaldr ebaut 2 yeas, which is agproximaey
their natura life-span. For mosttests, me o more of three &rans
of rodents @& wed Sprage-Dawley (SD rats, FAsdher (F-349
ras, and BC3FL mice Theseanmak have a hgher raturd
incidene of umaurs than do mans,and some fathe umaurs ae
na comnon © humars Theserodent stans were aloptedin the
bdief that they would exhibit lessvariabiity than wid-type aimabk
do On the tass of this asunption enomaous dfort has been
expendedn sudies d about 500 dfferent chenicak. Each experi-
ment ha invdved onpaism between dosel and rondsedanimak
(cantrolg. Thusa lamge ditatase $ available cncerring the weight,
longevity, and pattology of contd animak. Datacited in the xi-
cdogy Forum proceedhgs and i Dietary Restriction indicae tha,
duiing the @g 25 to 30 eas, the alut body weight of rodents
from mostof the stains usa in toxicity tesing has ncrease 20 b
30%. Degerrdive dseases and wmaur inddene dso hae
increaed Rodent sirvival hasdegeased At the Merck Research

Labaatory in the B70s the sinival rae a age 2 of ® rateusal
as ontas was B% In the B80s 1 was 4%, and in the D90s {
haddropped to 24%. A different bboraory conpiled dataon ~344
ras In 1970, 8% d malkes sinived for 2 yeas In198l, 60%
suvived. Ther current sinival rate is 3% The hdden@ of tumaurs
in conta rodents ha dso chamged with time For exanple, he
number d liver tumaurs in onto B6C3H mice increasedfrom an
avaage of 3% in 1980 b ebaut 50% N 1984 In tests avarious
laboraories, liver tumaour indden in male B6C3H. mice hasvaried
beween 10 and ©%

A parial exdandion for this variability in longeity and heah lies
in practicesat the bree@r mmpanies Appaenty, they have urwit-
tingly caugd eendic drift by ther methods of sleding breedhg
stock. The sandadized pocedure d risk assessient hboraories
hasalso teen a fador In gened animabk ae #ed ad libitum (ad
lib); tha is, hey are gven as nuch food & they want to ed As a
reslt of overeding, the heah o ad lib animak is impared. This is
clealy shown by the fad tha if the bod ntale d littermates d ad
lib animak is recuced 6 70% or kssof ad lib anourts, odent
heath and longevity are nuch improved A recait experiment usg
SD ratsconparedthe longevity of control ratsfed ad lib with that of
rats fed &% d the ad lib anourts. At maturity, the ad lib maks
weighed 60% rore than dd the detresticted nales Only 7% of
the ad lib maks ived as brg as 2yeas In mntast 72% d the
diet-resticted ras survived for more than 2 pas They were deek
and hedhy. Althouch this phenomeno has teen widdy obseved
and vell known for mary yeas, the sandad protocd still calls for
ad lib feedng, © tha in efed, when aninak ae e&posa to
chemicas in risk essessients, they Smultaneudy recdve onepaen-
tial carénogenand me known carcinogen — ther food.

When gientstsplan eperiments, ey seek to contral the impor-
tant vaialdesand to ahieve ime-invaiant eprodudble resits. Those
at BPA with the reponsbility for estalishing protocds for risk assess-
ment eperiments hee actedas f they did not share thesegods.
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*J.E Marsm &t al., New Engl. 1 Med. 333 677 (1995). [DC Library call nunber. PER RI1B7]
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