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Figure 3.1. DATA-BASED INVESTIGATING: Study Error

EM9329: The Globe and Mail, Septermber 1, 1993, mgesAl, A10

Mir aclecure that kills claims fifth victim

Expaimentalhepaitis B drug trial goes fatdly wrong dter dbdors missealy due

BY LAURAN NEERGAARD
Assogated Press

A fifth voluneer ded in the Lhited Sates
yeserday from an eperimentaldruy touted
as a nracle arre br hepditis B. The
paient was leyand medical esce e/en as
sdentsts unraveled the nysery of wha
wentgravely wrong in a dinical trial.

The first duewasin plain sght a year ago,
but reseeches at he National Insitutes o
Healh dd not know encughakboutthe drug
to recognize wha it meant the stidy’s lead
sdenist sad.

"Somehing teriible rappeneal and we mis-
sedit; Dr. ay Hoofnagke sid in an enofonal
inteniew descibing the haror o realzing
the drug was Hling pegle nonths dter
they dopped t&ing it.

"The dealful thing [ig waiting to se
what will happeh he sid, his wice trem-
bling, before leaning of the htest de#h. "I
justhope were overthe worst.

The drug Faluridine (FIAU) had shavn
gred promise br fighing the heditis B
virus, which can casedead cirrhaosisand
liver cancer When dogs assedoxicity tests
unhamed the Food ad Drug Adminis-
tration agroved FIAU for uman trials.

Too late scientstswould disove tha in
humars, HAU dealthily atacks the \ery
building Hocks of cells in livers, kidneys
and renes

Five people reded with FAU have died
of liver and kidney faiure desite liver
tranglants br threeof the mtients Yester
day, a ¥-yea-old woman ded dter wo
months in aitical condition axd two Iver
trangplants & the LUlhiversity of Virginia
Medcal Center One \oluneer emans in
seious ondtion hee.

Anotheris re@veaing from an Aug. rans-
plant & Emory University Hogpital in Atlanta

Dr.Hoofrage row feas ha other anti-
viral drugs sich as he AIDS drugs AZT
and dil — knavn © be bxic — may atack
paients & HAU does.

The first due that HAU was drgeious
appeaedin Augustof lag yea when a man
who had t&kenFIAU devdoped inful nene
damage Paul Melstrom of Pheonix and 23
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other vounteers paricipaed n a 28-day
NIH study of HAU, from mid-April to mid-
May. Almog four months latey Mr. Mel-
strom,53 contacted serele reuopdhy in
his fee and kegs. Another paient hal
minar neuopdhy.

"It wasso olviousto me t was he HAU;'
Mr.Melgomm said from Arizona. "Thees
nathing ebaut ny life tha chargedin 1992,
but there was one aAllmark event Tha was
the taking d the HAU!"

But the NIH could not prove tha FIAU
wasto dame Mary fadors @u® reuo-
pahy, induding dcohd. Mr.Meldrom s a
recaeling dcohdic and mce hada bout
with mild neurgpathy.

So the geny continuel the tial this
spring, giving he dug to 15 atherwise
heathy hepditis patients ér wp to 11 weeks.
Dr.Hoofrage dd warn volunteers before-
hand ba neuopahy was a psible sde-
effed and estedhem br gymptoms.

In eay June two woluneers devdoped
neurgpahy symptoms ad immedatdy
stopred t&ing HAU. By mid-month, they
were hogitalized with ver poisonirg, urre-
lated b thar hepditis but smilar to the hte
toxicity Mr. Meldrom hal experienced

Dr.Hoofragke Halted tre tial, kut the
horror wasjustbeginning.

Ore by me from lunel6 through August
seven pele fell il with damegedlivers,
kidng/s and renes, & frustrded ddors
and fightenedfellow volunieess locked on.

Now;, with five of the ®ven dead the
remaning eght patients n the tial ae keing
wathedto ddermine whetler they escaped
sefous ham.

What happenal? This is Dr. Hoofragks
theay:

A virus cama reproduceon is avn,
it inseadtakesovea a @lls DNA, the @llu-
lar blueprint that maps how each persan’s
unicue gees ae catinuoudy reproduced
The \rus usesthe DNA to redicae isdf
furioudy.

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

FIAU did not st thee, rowever It dso

tricked aub-units d the tody's cells alled
mitochondria, which have thar own DNA
that AAU adso cripped This aipped
DNA produced a ®mnd geerdion of
flawved mitochandria tha killed thre cells
dependent @ them for enegy.

Stapping the dug at ha point did not hat
the problem lkecaue the @ndic damage
hadalrea¢ been done

Mr. Melgrom ehibited trat camage son-
er than he oherpaients lr@ue the mio-
chandria of rene cells reproducefager than
thoseof liver cells, Dr. Hoofnagk said. Doc-
tors dd not realze, fowever tha his reu-
ropdhy sgnallel worse dsease ® come

"In retrogect, [the mnnedion] seems d-
vious,Dr. Hoofnagke sid. "Butwe fllowed
on ourse lea@ue we hoped HAU would
male ther hepditis ga beter We werert
looking for toxicity any nore'

The NIH now knows tha FIAU did not
pason the test dogs baus dgs hae a
naura enzyme ha rendes the dug inac-
tive, Dr. Hoofragke said.

Govemmentsdenists will meet i Sept.
21 in Waghington to review Dr. Hoofnages
daa, induding his concernthat smilar anti-
viral drugs ould dsobe cargeous

"This xicity is mot in FIAU doné' Dr.
Hoofnagle said. "This toxicity ..... probaly
has been ®en for mary yeas ad ot
recgnized:

At leag one epert on ativiral drugs B
skepical.

Dr. Rayrond Sctinazi of Emory Univer
sity fourd in 1986 ha FIAU under certan
conditionswould metabdize into a erytoxic
conpaund He tinks the NH voluntes
fell victim to tha 4ill -unexplored maabdite
of FIAU, ratrer than to daragedmitochan-
dria.

And, he sys, AIDS drugs damt attack
mitochandria.
"They're \ery different’ Dr. Schinazi said.

'AZT doesrt kill pele the way HAU does.

But Dr. Hoofnagk tinks ientstswill be
amazal by wha they dort know abaut
mitochandri.

"It wasconsdereda minor issig, he said.
"This is ging to charge d tha

(continued overleaf )
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The aticle reprintedoveleaf oy page 3l illustraes the dificulty of assesisg the dfeds d a drug on humans on te kass

of its dfeds m laboraory animals; this is a najar dilemna for medcal resesch.

[Anothercasein the B50s vith world-

wide mplications invdved birth defeds induced ly thalidomide a d'ug taken by some gggnant women toarmba morn-

ing scknesg

It is wsdul practice to gpy the erninology we haveintroducedfor daa-basedinvesigatirg and the PDAC cyde
descibe he @ntralissueraised by the aticle reprintedoveleaf o page 3; we can do s by identfying:

e thetarget popuation for the invesigaton;
e the study popuation for the invesiigaton;
e the sample for the investigaton.

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

limitation imposel by gudy eror an an Ansvetr

Sud a Imitation on @ Answverarises in essetially all work on the deelopment d new drugs br treding seriousill ness

The following Stience Editorial [270: 215,13 Cctoker, 1999 broackrs the €ope of the Bswes misedby the aticle reprinted
ovaleaf o page 3, in doing 0, it makes ¢ea the importance of our dstindion in APDAC cyde between thetarget popua-

tion and the study popuation.

Flaws in Risk Asesmens

Chemical risk a@sessient stides conduded with odents hee
hdped b jusify expendiuresof more than a tillion dollars @erthe
pag 20 yeas Large aldtionaloutays ae gamed dthoudh it has
nat been shown that such gudies hae sibgantially bendited hunan
heath. In fad, it has leame ncreamgly dea tha the main caues
of unimdy human deah ae sndking and det. For exanple, a
recent aticle in the New England Journal of Medicing® indicaes
that excess veight has a vide rangeof deletefous dfeds a heath.

The r1isk assessent pocedires usal by the Eironnental
Protedion Ageny (EPA) have keen aiticized for mary yeas ad
for mary reasns. Their qudity has ecenty come underintersified
criticism, & is evident h the poceedhgs d a July 1995 neding
sponsaeed by Toxicdogy Forum of Wasington, DC,, and in a
recetly pubished ook, Dietary Restriction! The aitics point out
that rodent fisk assessient stides lack reprodudbility beaue o
gerefc drift in the test amhab and becau® of afailure to wntad
their consumption of bod.

Mog standad risk sssessient eperiments gposerodents todmge
doses of a est chemicaldr ebaut 2 yeas, whichis agproximady
their naurd life-span. For nosttests, me o more of three &rans
of rodents ae wed SpragueDawley (SD ras, FAscher (F-349
ras, and BC3F mice. Theseanmak have a hHgher raturd
incidene of umaurs than do bmans,and some fathe umaurs ae
nat comnon © humans Theserodent stans were aoped n the
beief tha they would exhibit lessvariabilty than wid-type aimak
do On the kags of tis asumption, enormous effort has been
expended in dudies ¢ about 500 dfferent chenicak. Each
experiment ha invdved onmpaism between dosel and rondsed
animak (controlg. Thusa large datatase $ availade concerring the
weight, longevity, and pattology of contd animak. Datacited n
the Toxicdogy Forum proceedhgs and m Diegary Redriction
indicae tha, during the @md 25 b 30 yeas, the alut body weight
of rodents fom most of the stains usel in toxicity tesing has
increaed20 b 30% Degemrdive dseass and umaur inddene
also haveincreased Rodent sinival hasdeaeased At the Merck
Re®ach Laboraory in the B70s the sirvival rate d age 2 of ®

ras ued & ontds was B% In the B80s 1 was 4%, and in
the 1990s { had dopped to 24%. A different bboraory compiled
dda o 344 ats. In 1970, 80% of males sirvived for 2 yeas.
In 1981, 80% survived. Ther current sirnvival rate is 3% The
incidene of umaurs in onta rodents ha dso chargedwith tme.
For exanple, he nunber d liver tumaurs in conro B6C3FL mice
increasedfrom an aergye of 2% in 1980 b abaut 50% N 1984 In
tests & various hbordories, liver tumour indden@ in malke
B6C3HF. mice hasvaried tetween 10 and 6%

A parfal exgandion for ths variability in longevity and hedh lies
in practicesat he lreeer mmpanies Appaenty, they haveunwit-
tingly caugd gndic drift by thdr methods of leding breedhg
stack. The sandadized pocedure a risk sssessient bhoraories
hasalso teen a fador. In gened animak ae fd ad libitum (ad
lib); tha is, hey are gven as nuch food & they want to e As a
reslt of overeding, the heah o ad lib animak is impared. This is
clealy shown by the fad tha if the bod itale d littermates o ad
lib anmak is reduced 6 70% or kssof ad lib anpurts, odent
heath and longevity ae nuch improved A recent experiment ugg
SD ratscornrparedthe longeity of contrd ratsfed ad lib with that of
rats ed @% d the ad lib anmourts. 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 oontast, 72% d the
diet-resticted ras survived for nore than 2 gas. They were deek
and hedhy. Althoudh this thenomenn has leen widdy obseved
and vell known for mary yeas, the sandad protocd still calls for
ad lib feedng, © tha in dfed, when aninabk ae eposea to
chemica in risk assessents, hey smultaneudy receéve one
patential carénogen end ane known carcinogen — ther food.

When gientstsplan eperiments, they seek to contrd the mpor-
tant vaialdes and to aheve ime-invaiant eprodudble resuts.
Thoseat BPA with the reponsbility for establishing protocds for
risk assessient @periments hee actedas f they did not share
thesegods.
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