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in 1958 scientsts demonstrated
that shldren who were deficiem in
zrmwih hormone began growing
when ireated with human growth
rormone t1GH) extracted from

sinniary glands. At the time,

human pituitaries were the enly
scurce of the bormone, Dituitary
nCH was ured sfiecuvely for more

thar 26 vears to help growth

hormone deficient children.
Fearm 2963 10 1982 a government

tunded program distriouicd pittary
- =GH o chwidren with short stature

from £GH deficiency. This pro-
gram was called the Nutional
Puuitary Agency untii 1983 when
the nsme was changed o the
Natcnal Hormone and Piitary

Progmam WNHPP). The NHPP was

5ot up o conrdinate the collection of
muiary slands removed at aylepsv
ind 10 Sisinbute hGH and other
hemcnes extracted from these
gianas, liis funded by the Nauonal
Insutute or Diabeies and Digestive

=d hadnev Diseases (NIDDEK), a
sum of e Nedesal Guvenmen’s
National Instituzes of Health INTH).
Apout 7.000 patents have been
wreazed with the NRPP-disiributed
srowih hormene.

In late February and early April of
1985, zovemment health officials
were notified that first one, and then
two more men in their twenties and
mid-thinies who had been weated
vears tefore with human growth
hermone supplied by e MNHPP, had
dizd. Al tiree men had symploms
of a neuroiogic disorder called
Creutzieldt-Jakob disease (CID).
PathninTists corfimes this diage
108120 211 nren cosed Ay eareefil

microscomy examination ¢f bran
tissue from the mer. Because CID
s se st inroung ddults, the
repens of taree deaths from CJDin
ihis padenr group led scieniiss o
conclisce that the men who died had
contracted CIT dug 10 inadvertent
santaminaiion o growth hormone.
The govermment's Jistibution of
G H wvas stopped,

Two commersial companics.
Serono and Kabivicum. dso
Jistnbuied muutary-genved hCH in
this country during the past.decade.
Tie metheas Zsed oy the private -
compares 0 make SGH were
similar w0 103z that the NEPP used
10 preduce sennonc afier 1277 At
Teast 2.300) 10 3.000 individuals are
esiimnted 10 fhave received hermene
from commercid sourzes. Maay
ofinese perrie b wreved NHPP
=ormonca Shomy afier e NHPP -
siepped cisinhation of hRCH. these
companies aise srased distnbuting
e bormone daibe US,

Since the Jurs: thres cases of CID
were Idenufied i L oo, recipieis ol
growth hermene. twe additional

cases have been reponted i this
counury and two overseas, Beoth
Amerizars nad received NHIP
temone. Ore diec of CID. while
e other <icd of unrelated causes
bui was iater found 1o have CID
irfection based on microscapic
sxamination ¢f i brain. One
ovarseas oas avoaved a person
who had revcived pituitary BGH
orzpurzd in 2 aberatory supponed
by the Brish government. The
other averseas vase invelved 2
nacran in Mo Taalend wihe hud
weeived LUH poocenned g U8,
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[daborateny thie produced hormone
for the NHPP. A peoied suppiy of
siruslary matenal was used 0
prepare hormone for disinbution in
e United States and New Zealand,

What is Creutzfeldt-Jakab
discase?

Croutaleldr Jakoh arvase of €I
15 2 nervous systemn or brain discase,
i1 ransmitted by a parucle simiiar
10 avirus. This partcle. or infec-
ticus "agent.” is different from the
viruses most of us are familiar wics,
In fack. st has net ver been com-

pleicly characierized. Unlike mos:

‘ruses. a persen infected with the

D agent may harbor ihie agent for

many vears before beseming il
For that reason, CID is culled a
“slow-virus” disease.

What are the effects of CJD?
CID may progress ciifcrendy in
different people, and it may mimic

other nevrologic diseases,
Sympioms that may be seenin CJD
inclizde difficuity in dalasce while

~walking, toss of muscular coordina-

ion, sinrred sneech “aiting vision,

and muscie ierking, Smdiy gr
ssilfucan.

These physical changas--as
opposod (0 martzl 2nts hoae besw.

~ominent in the cages of CJD
reporied in hGH reciprents.

Changes i behavior and mental
capacity 21so occur. These changes
may include dementia, inap-
propriate or abnormal behavior,
progressive memory 0ss, and

‘confusion. {I{eadaches ars not
- usually a symptom of the disease.;

The symptoms of CJD are unmis-
sakabiy severe and progressive,
Therefore. mild, rransiemnt clumsi-
ress, imzability or forgeuulness
should not be & cause for worry. Ie
most people with CID, these
changes progress tather rapidly over

“wpenad of severdd menths, and the

cisezse i usyally fatal i jess than 2
YeAr..

Is there anv ireatment for CJD?
There is a0 ceatment that will cure
orsiow ihe progress of CiD.

tow g CID transmitied?

A 12w peopie have been infected
=y oirees contact with contaminated
issue Or MStruments in the courss
ol surgical weatments. For ex-
ampie. CID kas been reported in an
individual who received a transplant
af the zomea (the clear front
zovering of the eve) from a person
A0 was fater found io have the
wiseasel :n A person who recived a
iranspiant of dura mater. a ussue
that covers the orain and spinal
¢ard: in people who had elecirodes

mplantes :n brain tssue, after the
z.eciredes had been simiiarly
impianied in e brain of a patient
with unrecognized CID: andina
W peopie Who undarwent
aeurosirzical procedurss in which
suecdon grobaoly occurred from
sontamindted ineirumoents:

10 6 YASE MANATY /T Fases ihe
MOOC vl ran3mMIsHion &t CID a8
unknown. Itis knewn. however,
that .tis motlfunsmilied Goough
aastal coniaes ar tfimngh sevpl
intercourse. because husbands and
wives of paients with CTD are not
<t increased risk of developing the
Jiseasc.

Why do we believe that CID is
associated with growth hormone?
CID is exuemely rare.
Worldwide. there is about one ¢ase
aor sear per million peopic. and
niearly al] of these cases are in olcer
incividuals, Prior o the repons of
CID cornected with growth
kermong, thers had been only nine
£a308 ¢f the Jisease known i0 have

OCTUITed W patients younger than 20
yeurs oid,

Overthe years, approximately
7000 Amencans have received
nGH through the NHPP for growth
hormone Jeficiency. Because CID
i3 s0 rare in vounger people, the
<hznees of CJD occurning by
eomeidenes in £ eut of UL
‘ncividuals who received growth
ncrmone are vanishingiv small (less
thzn 1an § ritlion).

There 1s very litde doubt that the
five vour? acults whe dicd were
exnosed i the CID agent tkrough
wiections of piteitary hGH. One
impenan: zoal of cumrent scienufic
SISICS §s o determine whether
cases of CI8 in AGH recipients wiil
¢ limited 0 those dirsady reporied.

How would the CJD particle have
aotien into supplies of h\GH?

For ever 20 years, the only source
«f hGH wes human pirsitary glancs.

he prutiary is anachked o the
hra:n, the primary targe: of CiD.
The slands were cotiected from
cagavery, and the grwih harmone
wy srtraerid wding choaseal
arecereres civicaal pinnitan
glands yield only small amounts of
growth hermone. so that hundreds
UF CVERN LICUSINCS OF glands are
u5ed 10 maxe one Yaich of distrib
uted hormone. Whilg CID s
extremely rare. we believe that one
or more individuals from whom
pircitaries were taken 1o make hGH
nad undetecied CID. Although
etforts were made to exciude
pituitaries ‘rom individuals with
ceniain infectious brain discases.
suen a5 ercephalits and meningits.,
CJD was miot a specific critcnon for
exciusion. Alse, someone infecied
with CID could have died of
unrefaiec causes with no symptoms
o1 CID.
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Does it make any difference
whether someone received
pituitary hGH prepared before or
after 19772
Around 1977, scientists began
using methods of extracting
pimitary hGH that yvielded a more
highly purified hormone tan was
produced before 1977. All five
people in the United States in whom
CID was identified received hGH
that was produced before 1977,
One of these patients rcceived
hormone produced afier 1977 as
=l
‘hile the metheds of preparation
of pimitary hGE used since 1977
vield a product that is more than 95
percent pure, there is no cendinty
that the modern preparation is safer
than the hormone extracied before
1977, It is imponant for medica-
tions to be as highly purified as
possible. The more cffective the
purification process. the less likely a
medication is to cause allergic or
toxic reactions. The infectious
‘particle thar causes CID, however,
is very small and extremely difficule
1o deswroy or inactivate. The
particles resist treatment with
- chemicals like formalin,
' drochloric acid. and alcohol.
% .raction methods that result in 95
percent chemical purity stiil may
rot remove or inactivate the CJID
agent.

In an offort to determine whether
hormone extraction methods would
eliminate the CJD agent, the British

- Medical Council performed an
experiment in 1980 in which they
deliberately inroduced a slow virus
similar to the CJD agent into growth

- hormone preparations. (They used

the infectious particle for scrapie, a

disease of sheep.) Then they
purificd the preparation using
routine procedures for hGH prepara-

‘icn similar 1o those used by the

NHPP since 1877, and the product
was izsied in scrapic-susceptible
animals. No infection resuited,
indicaung that the punfication steps
had indeed removed most or all of
the scrapie particles. Although
encouraging, this study is not a
vuarantee that all the infectious
particles had been removed or that
all pititary hCH produced after
1977 is safe.

Is there a diagnostic test for CJD?

There is no test that can determine
whethicr 2 healthy person is incubat-
ing the disease. One of the goals of
research on CID is to develop a
diagnostic test that can detect
infection in scmeone with no
sympioms. A spinal fluid test has
recently been developed that may
aid in the diagnosis of patients with
symproms of CID. At this time,
however, this st can only kelp
cenlirm the diagnosis of CID in
someone who alrcady has symptoms
that suggest Uhe discase.

Why don't we know more about
CcJo?

Only in the late 1950's did
scientists begin o suspect that
certdin neuroiogic disorders might
by transmitted by an infectious
agent distnct from any known
virus, It was not until the lare
1960"s that CJD was recognized as
a-condition thas was transmitred by
a virus-like agent. Severa) ieams of
scientists are working to identify the
infecdous particle that causes CID,
as well as other slow-virus discases.
There is evidence that such an
infectious panticle may be smaller
:han and unlike any virus known up
1o this time. Scientists are studving
transmission of the disease, devel-
oping accurate methods of detecung
it and searching for methods 10
inaciivate the slow-virus agent

1 (or my child) have been treated
with pituitary hGH., What should
1 do now?

Stay in touck. if possible. with the
physician whe presenbed the
growth hermone. If that is not
nossible. contact one of the or-
ganizations that has an intcrest in
hGH and hGH rescarch, The
sddresses of the Human Growth
Foundation and the Parent Council
for Growth Normality are listed at
the end of this fact sheet. These
amups will relav new information
10 members. You can also call the
Nauonai Instinute of Diabetes and
Digestive and Kidney Discases,
Bethesda. Maryiand, with questions,
The number s 3011 496-3583.

You can help cpbiain answers (o
questions of pauents and their
farmlies about the long-term results
of trestment with pituitary hGH by
participating *r. an epidemiology
study described starting on p4 of
this fact sheet. Thus study is fikely
10 be the atost vaivable means we
have of gathening information on
1GH treatment and CID.

Are there any measures a
recipient of pitnitary hGH may
take to protect his or her health -
or that of others?

There is no reason for a person
wno has received pituitary hGH w©
make any ¢hanges in day-to-day
living. heaith habits, interaction
with {anily members and sexual
activity, or general attention o his
or her own heatth because of fear of
CiD. :

The ordy exception to this advice
relaies 0 donauon of blood or of
other ussues and organs for
transplantation. Because there is no
way ol testing to detect infection
with CJD. bleod vanks will not
collect Blood from anyone who has
ween treatcd with pituitary hGH.
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This recemmengatien reflscts e
great caution wity which the blood
banking community handles
sciection of blood donors. It is also
rccommended that pitwitary hGH
recipients not donate other tissucs of
organs for transplanianon,

This recommendation has no
Dearing en an hGH recipient’s
day-1o-day lifc and interaciion with
others. Experts in CID belicve
there is ne dangar of infection o
family members if 2 person were 10
be incubating CID or had active

“iscase. Husbands and wives of

Cients have no increased risk of

‘contracting the discase, CJD is not

iransmitted through sexual contacr,
and it is not trunsmitted from a
mother 10 her unbom taby across
the placenta.

In summary, ihere is no reason for

_someone 10 take any special

precautions with a friend or family

- member who has received pitaitary

hGH.

What are the chances that
someone who has received
pituitary hGH over the vears has

- been exposed to CID and may

become ill?

_ Unfortunately, there is no way for

10 know that at this time. In

‘erder 10 answer this qucstion. we

need to know how likely it is that

ke CID agent was presesnt in the

batches or 123 of hGH. We need o
know how likely it is that someone
exposed (o the agent will contract
the discase and whether the dilution
of the particle in growth honmone
preparadons affects the likelihood
of infection. We aiso need 1o know
if people differ in their sus-
cepubility 10 contracting this
discase,

To date. there huve been five cases
reporicd out of an approximate towl
of up 10 10,000 people in tus

geuntny who 2ng Deligved 10 flve
received pituitary growth honmone
from any source. One ¢f the five
died of causes unrelzied 1w CID but
was found to have evidence of
infeciicn based on microscopic
<xaminazion cf the brain. Because
CJD has a long incubation peried. it
is 100 early 10 tell whether addi-
uonal cases of the discase will

svelop in pereens who received
pituitary hGH.

What is being done to answer
these questions?

To heip determine the extent of
contamination of pituitary RGH by
CID, semples of all available iows of
+GH used by the NHPP have been
inoculztad into experimental
animals. The animas have peen
followed 2 172 years without signs
ol infection and will be waiched for
at least 5 vears for signs of the
disease, This kind of testing, called
a bioassay, is the most reliabie way
w15t for contaminadon with the
CJD inicctious agent. A negative
result, however, may only mean that
the particular vials tested contained
no virus, whereas another vial in the
same lei that was given {0 a patient
ceuld have contained virus.

The scientists carrving out gis
study are among the werld's feading
experts in slow-virus diseases. This
group of scientists also used new
rechmigues in an auempt 1o delect a
protein-conaining flament that is
characicristic for CJD in hGH
preparaiions and in blood taken
:ront individuals who have had
hGH. While no evidence of
contamination has been found, these
methods of detection are not as
sensidve as the bioassay, and a
failure 19 find contamination using
them would not prove that there was
no sonamination,

Separate from this laboaory

sffor i n cpiemicivay sugy hat
is zathenng informanen cn the
health status of 2y many people as
possible who received hGH distrib-
uted through the NHPP. The study
15 aimed at deiermining il ere
have been any cases of CID other
than those that have aiready been
wdentified. In addition, the sudy
wil] also anempt 10 follow hGH
recipicnts for scveral vears in order
0 wrack any furure cases of CID in
this group.

This study is possible because the
physicians wito Cistributed NHPP
zrowth hormene had o keep
records of patients who received the
aomone. The commercial compa-
mies who marketed growth hormone
once it was approved by the Food

sd Drug Administration (FDA)
were under no obligation 10 keep
reeords of the users of growth
hermone--just a8 they are not
required o keep records of users of
other prescription drugs. However.
many reaipients of pitmary hGH
from conumercinl :outtes may be
traced through the epidemiology
siudy because many ol these
individuals received NHPP hor-
mene as well 23 the commercial
product.

Through the coidemiology study.
‘we hope 0 provide paients wio
received pitcitary growth hormong
with an estimate of their risk of
developing CID. Twe of the NIH
Institutes, the NICDK and the
National Institute of Child Health
anc Human Development. are
funging this swudy.

Sciemists from the government’s
Centers for Discase Control (CDCh.
the FDA. and N1, wogether with a
panel of udvisors from the academic
community who are experns in 7
pediatric endocrinology. neurology.
virology. and ¢p.semiology. are
paricipanng i designing and
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carmyving out the study,

[ understand that a biosynthetic
form of hGH is available. How is
it different from the previously
used hGH?

Cells in the human body make
nGH using inherited insiructions.
These instructions. or gencs, are
somnoscd of the molecule DNA,
Scientisis have succeeded in
inserting the DNA scquence that
determines the siruciure of hGH
into the DNA of bactenia, The
hacteria are a type found nopnaliv
in the human digesuve tract. Bva

- acess cailed bicsynthesis, the
“catteria make hGH using the

inserted human DINA s a blueprint.
Tre hormone is purified so thatno
bactena are preseat in the hermone
used for reatment.

In 1985 the FDA approved the first
biosvnthetic growth normore for
use in children with growth
deficiency. This hormone is
ideritical fo human growth horaene
Sxcept for one exiru aming acid.
*Amino acids are links in the
chemical chains that form
proteins--hGH 15 a protein that is
151 amino acids long.) In March
1987, a second form of Siosynihctic

- mrowth hormone thai coes not have

| extra amino acid, became
available commerciaily. Otwer
companics are continuing 0

~ Jevelop new bicsvntheuc forms of

hGH.

1s biosynthetic growth hormone
as efTective as pituitary hGIL?
In order for a drug, in this case

~ biosynthetic hGH. 10 be approved

by the FDA., the firms that market

~ the drug perform clinical tests 10

establish that it is both effective and
sa‘e. In tests in which patients with
growth hormone deficiency were

treated with one or the other wpc of

biosyrthence hGH, diosyniicnc
growth hermone sumuiaizd growih
in exactly the same manaer and 10
the same extent as pingitary RGH.

Is bivsynthetic hormone safe?
Because piosyntheic hGH is not
made {tom human tissue, there is no
chance of contamination with the

CJD infectious paricle.

Clnical tests of biosynthetic hGH
pelore it was marketed sought 10
idenuiiy any adverse effects associ-
ated with the hormone. In par-
ticelar, it was important o know
whether rocipients would react to
the extra amino acid in the first
avadable ferm cf biosyntheuc
hommone. or (0 the minute amounts
ol impeurities left after the Siosvn-
thene process in cither type of
biosynthetic hGH.

A person’s immune or Cisease-
Aghuing sysiem can recognize
substances that are not idestical 10
arvthing the body itsell produces.
The immune system may respond
3 foreign susstance, such as a
“emmone, oy making anubodies 0
remove orinactivaie it. There was
some ¢oncei that anonbody re-
spense Sigar inactivate the diosvn-
hesic growth homone.

Although antibody formation
sometimes occurs, only very rarely
do the antibodies mterfers with the
growth-promoting effec: of biosyn-
theric growih hormone, Anuhody
formaticn stops when biosynthetic
hormone 15 stopped. (Antibody
formation also occurred with
pititary KGH. usually without
effect. but occasionally interfering
with the hormone's ability 0
promote growth,)

- As research continues, proguction

methods improve. The biosynthetic
hormones now being used are more
highiy purified than the first such
hermone that was climeaily testad,

froother words, thev Contain mors
normene reiauve w the very small
amount M maicnal that remains
from ihe hiosinthelic process.
Chiidren in the clinical tests of these
more highuy purified hormones have
42d Jower levels of antibodies to
injecied hGH than were found in the
first climaca wals with biosynthetic
hGH.

inn summary, no major or health-
threatening side ¢ffects have been
associated with biosyvathetic hGH
use

We were told that pituitary hGH
was safe, 100, How can we be sure
that biosynthetic hGH is safe?

"Vhen the FDA approves drugs for
use. the cecision 15 based on the
hest avinlzdie krowledge of the
risks und benelits of the medication.
This jvdement i1s made within the
limits of the capabilitics of clinical
testing and current undersianding of
how medizations work, Unfor-
unztely. 1t is not possible 1o
suaraniee that 2oy mediczoon will
e 100 nercent sate,

Howexer, aticasi § years of
recores bezmning from the frst
pat.ent tesis of ciosvnihetic hGH ars
now avaiiadle. From this evidence,
here .§ o reasen 1o believe that
siosvrtietic hGid will cause serious
or iong-term heath problems.

Will the NHPP distribute biusyn-
thetic hGH ut no charge for
patients in research studies as the

‘program did with pituitary hGH?

Ne, When the NHPP was estab-
iished. the only source of hGH was
human piivitancs, Because of the
limised suppiy of human pituitaries.
a central resource was necded to
ensure that the argest possible
number of glands were coliected
and thal homone. vere svsiemati-
cally extrzcted nnd made available
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to pauenis for irs"ment under
approved resea rch prowco is. With
the development of biosynihetic

REGH. the supply of hGH is no
ionger limited.

Yeass of clinical research hiave
documented the effectiveness of
hGH in stimulating the growth of
children with hypopitvitarism.
There are still important nceds for
research with growth hofmene. and
NTH continues 1o Support rescarch
in this area. NIDDK continues 1o
gistribute pituitary-derived growih
hormene o scientists for ~wnclinical

Dorziory research. NIDDK does
Jlan 1o purchase biosynthetic
growm hormone for disuibuticn for
clinical research. Drug companies
provide biosynthetic hGil o
scientists who are working on
specific clinical research projests.

- Can biosynthetic hGH be covered
under Medicaid or private health
insurance?

Human growth hormone is an
FDA-approved drug. Under Federal

- Juicelines. approved drugs can be
coverzd under Medicaid benefits.
Each staie has s own guidelines tor
eligiviiity Jor heaith benefits. The

- best way (0 investigal¢ this cover-

is to contact thc state heatth or
. -ial services depanment. oF
Medicaid office.

Private insurance coverage
depends on the individuai policy. 1f
¥Ou have not aircady done sc.
giscuss insurance coverage of
bivsynthetic hGH treatment with

~ vour insurance carner and the
doctor responsibie for vour child’s
treaumment.

Additional Reading

Alist of papers published in the
scienufic hirerarure on hGH and
CID is available on request from the
National institute of Diabetes and
Digestive and Kidney Diseases (sce
address below.

Other Resources

If after reading this fact sheet. you
have concerns or questions, picase
call:

Nationa: Insninute of Diabetes and
Digestive and Kidney Diseases
Building 31. Reom 2AM
Bethesda, Marvland 20892

(301) 296-3583

Ciher rescurces on the subject
include:

Food and Drug Administration
Division of Metabolism and
Endocnine Drug Procucts
THFN-31()

Canter for Drugs and Biologics
2600 Fisners Lare

Rockville, Marviand 20857
1301) 443-3510

Human Growth Foundauon
Montgomery Building
4720 Mengomery Lane
Bethesda, Marviand 20514
1301) 656-7340

Parent Councii {or Growth
Normality

2869 Camelia Drive
Opciousas, Lowsiana 70570
(315)942-9700
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