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Creutzfeldt—Jakob disease (CJD) is a transmissible, fatal dege-
nerative disorder of the CNS. CJD is known in a sporadic, fa-
milial and iatrogenic form. Iatrogenic form has been accidental-
ly induced through corneal and dura mater transplantation or
surgical procedures. The largest number of iatrogenic CJD de-
veloped in patients who had received human growth hormone
(hGH). The minimal incubation period appears to be 4—15 ye-
ars, the maximal 21—30 years after receiving hGh treatment.
An increasing number of new CJD cases in hGH recipients
in France, providing evidence of unusually long incubation
period and an occurrence of genetically cotrolled (mutation
E200K carrier) CJD-risk group in Slovak population indu-
ced this second investigation of hGh treated patients.

The aim of this study is to verify whether the absence of CJD
in hGH recipients in Slovakia reflects the actual epidemiolo-
gical situation or a lack of informations. The objective of the
study was to investigate signs of clinical manifestation of
CJD and to perform molecular genetic study on prion prote-
in (PrP) gene in hGh recipients.

Patients and methods: 32 hGH treated patients (23 men and
9 women) at the age of 17—38 years were investigated. The
occurrence of codon 200 (E200K) mutation and polymor-
phism at codon 129 of PrP gene was studied.

Results: Neurological, including cerebellar signs of CJD, intel-
lectual or psychological changes were not observed in investiga-
ted patients. The shortest duration of hGH treatment was 2 ye-
ars, the longest 9 years. The time interval since the beginning of
hGH administration was 12—19 years. Restriction endonuclea-
se analysis of the PrP gene revealed one patient with E200K
mutation, 8 patients homozygous for methionin, 2 patients ho-
mozygous for valin and 16 heterozygous patients at codon 129.
Conclusion: No evidence of CJD has been observed in investiga-
ted group of hGH recipients. Considering the long incubation
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Creutzfeldtova—1Jakobova choroba (Clch) je prenosné, smr-
telné degenerativne ochorenie CNS, ktoré sa vyskytuje
v sporadickej, rodinnej a iatrogénnej forme. latrogénna for-
ma sa zistila po transplantacii rohovky, dura mater, a v stvis-
losti s niektorymi chirurgickymi vykonmi. Najviac iatrogén-
nych pripadov Clch vzniklo u pacientov lie¢enych rastovym
hormdénom huménneho pévodu (hRH). Minimélna inkubaéna
doba je 4—15 rokov, maximalna 21—30 rokov po podavani
RH. Narastajici pocet novych pripadov Clch u recipientov
hRH vo Francuzsku, ktoré prinasaju dokaz o neobycajne dl-
hej inkubacnej dobe a vyskyt geneticky kontrolovanej riziko-
vej skupiny Clch (nosi¢i mutacie E200K) v slovenskej popu-
lacii, viedli k opakovanému kontrolnému vySetreniu pacien-
tov liecenych hRH.

Ciel studie: Overit, ¢i absencia CJch u recipientov hRH na Sloven-
sku odraza skutocnu epidemiologicku situdciu, alebo je vysledkom
nedostatoénych informacii. Zamerom bolo vysetrit pripadny vyskyt
prejavov klinickej manifestacie CJch a vykonat molekularne gene-
tické vysetrenie prionového (PrP) génu v skupine recipientov hRH.
Pacienti a metody: VySetrenych bolo 32 pacientov (23 muzov
a 9 zien) liecenych hRH, vo veku 17—38 rokov. Na PrP géne sa
sledoval vyskyt mutdcie na kodéne 200 (E200K) a polymorfiz-
mus na kodoéne 129.

Vysledky: U vySetrenych pacientov sa nezistili neurologické
(vratane mozockovych) priznaky CJch, ani poruchy intelektu
alebo psychické zmeny. Lie¢ba hRH trvala najmenej 2 roky, naj-
viac 9 rokov. Analyzou PrP génu pomocou restrikénej endonuk-
leazy sa zistil 1 pacient s mutaciou E200K. Na kodoéne 129 boli
8 pacienti homozygotni na metionin, 2 homozagotni na valin
a 6 heterozygotni.

Zdver: Vo vysetrovanej skupine recipientov hGH sa neziskal zia-
den dokaz o vyskyte CJch. Vzhladom na poznatky o dlhej inku-
bacnej dobe Clch vyvolanej poddvanim hRH a na ziskané caso-
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period of hGH-induced CJD and the obtained results, clinical
and genetic investigation on the whole relatively small group of
Slovak hGH recipients is recommended. (7ab. 2, Fig. 1, Ref. 22.)

Key words: Creutzfeldt—Jakob disease, human growth hor-
mon, genetic risk.

Transmissible spongiform encephalopathies (TSE) are a gro-
up of fatal neurodegenerative disorders that affect humans and
animals. TSE agents are characterized by unconventional proper-
ties as an increased resistance to procedures of chemical and phy-
sical inactivation, an unusually long incubation period (years) and
the absence of detectable immune response. A pathognomic fin-
ding is an accumulation of the abnormal, protease resistant iso-
form (PrPres) of the normal, host-encoded cellular prion protein
(PrPc) in the brain. In humans, this PrP gene is located on chro-
mosome 20. PrPcis a cell surface glycoprotein, its biological fun-
ction is still unclear.

A number of TSEs have been described in animals: scrapie in
sheep and goats, transmissible mink encephalopathy, chronic was-
ting disease of captive mule deer and elk, bovine spongiform en-
cephalopathy (BSE) and feline spongiform encephalopathy. Hu-
man TSEs include kuru, Creutzfeldt—1Jakob disease (CID), Ger-
stmann—Straussler—Scheinker syndrom (GSS), fatal familial
insomnia (FFI) and recently the allarming new variant of CJD
(nvCJD).

CJD is the most important human TSE. Clinically it is charac-
terized by a progressive dementia and motor disturbances (pyra-
midal, extrapyramidal and cerebellar). CJD occurs as a sporadic,
familial and iatrogenic disease. Besides neurosurgical transmis-
sions (corneal transplants, stereotactic electrodes, human dura
mater grafts), the largest number of iatrogenic CJD developed in
patients who had received human growth hormon (hGH).

In April 1985 the National Institutes of Health decided to sus-
pend the distribution of hGH. In May 1985 pituitary hGH was
withdrawn from patients with pituitary deficiency also in United
Kingdom. The reason was that four patients who had received the
hormone, derived from pooled cadaveric human pituitary glands,
developed CJD (Koch et al., 1985, Gibbs et al., 1985). Additional
CJD-affected hGH recipients have been identified in The United
States (Brown et al., 1985, Marzewski et al., 1988; Fradkin et al.,
1991), United Kingdom (Ellis et al., 1992), New Zaeland (Croxon
etal., 1988) and in France (Dray et al., 1987; Goujard et al., 1988).
The largest number of cases (51) occurred in France (Huillard et
al., 1998), despite of a modified hormonal extraction which in-
corporated isoelectric precipitation and two chromatographic steps.
Besides hGH, CJD was induced also by administration of gona-
dotrophin extracts (Cochius et al., 1990). Since 1995 all hypopi-
tuitary deficiencies were treated with the recombinant growth
hormon.

Investigation of potential risk of CJD in hGH recipients in
Slovakia started in 1987. No suspect case of CJD was found in
that preliminary study (Mitrova, 1989).

Increasing number of new CJD cases in hGH recipients in
France, providing evidence of unusually long incubation period
and an occurrence of genetically controlled CJD-risk group in Slo-
vak population induced the second investigation of hGH treated

vé a molekularnogenetické udaje sa odporuca klinické a gene-
tické vySetrenie celej, relativne malej skupiny pacientov na Slo-
vensku, lieCenej hRh. (Tab. 2, obr. 1, lit. 22.)

KIucové slova: Creutzfeldtova-Jakobova choroba, rastovy hor-
mon humanneho pévodu, genetické riziko.

patients. The aim of this study was to verify whether the absence
of CID cases in Slovak hGH recipients is based on the actual epi-
demiological situation or it is a lack of relevant data. The objecti-
ve of this study was to investigate signs of clinical manifestation
of CJD and to perform molecular genetic study on PrP gene in
selected group of hGH recipients.

Patients and methods

A total of 32 hGH treated patients (23 men and 9 women)
from Bratislava region were investigated.

Anamnestic data were obtained directly from patients. They were
asked for following informations: dates of birth, the use of hGH,
dates when a therapy was started and finished, duration of the treat-
ment, pathological events and highest achieved education level.

Clinical investigation was focused on neurological, mainly
cerebellar signs, on behavioural and intellectual changes.

DNA studies: In 16 patients DNA was isolated from periphe-
ral blood leukocytes. The open reading frame of the PrP gene was
amplified by PCR using Taq polymerase and oligonucleotide pri-
mers. The restriction endonuclease BsmA-I was used for the de-
tection of the lysine for glutamate point mutation at codon 200
(E200K mutation) and Maell was used for characterizing the met-
hionine/valine polymorphism at codon 129.

Results

The investigated 32 hGH recipients were at the age of 17—38
years (years of birth 1959—1980). The ratio of men to women
was 2.5:1.

All patients were treated with i.m. injection of CRESCOR-
MON (Kabi).

Duration of the treatment: mean 5.5 years, range 2—9 years.
Of the 32 patients: 53.1 % was treated 2—3 years, 40.6 % for 4—
6 years and 2.3 % for 7—9 years.

The time interval since the beginning of hGH administration
was: 12—13 years in 46.9 %, 14—16 years in 15.6 % and 17—19
years in 37.5 % (Tab. 1).

Tab. 1. Duration of the hGH treatment (in years) and time interval
since the beginning of hGH treatment in investigated patients.

Tab. 1. Dizka podavania hRH (v rokoch) a fasovy interval od zatiat-
ku podavania preparatu u vySetrovanych pacientov.

Duration of hGH treatment Interval since the beginning

of hGH treatment

Years No. of patients Years No.of patients
2-3 17 53.1% 12-13 15 46.9 %
4-6 13 40.6 % 14-16 5 15.6 %
7-9 2 23 % 17-19 12 37.5%
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Tab. 2. PrP gene: Codon 200 CJD-specific mutation and codon 129
polymorphism in human growth hormone treated hipopituitary pa-
tients.

Tab. 2. Vyskyt CJch-$pecifickej mutacie na kodéne 200 a polymor-
fizmus na kodéne 129 Iudského PrP génu u pacientov lie¢enych lIud-
skym rastovym horménom.

No  Patients Codon 200 mutation
+ -

Codon 129 polymorphism
met/met met/val val/val

16 115862

6.3% 93.7% 50% 37.5% 12.5%

Clinical findings: Neurological, including cerebellar signs,
intellectual changes or psychological events were not present. Vi-
sual impairment, observed in two patients, were unlikely related
to the administration of hGH. Of the 32 patients, 4 complained for
tiredness, vertebral and arthritic pain, temporary depression and
nervousenness has occurred in 1 patient, headache in 1 patient.
Minor events notified amongst patients are not consistent with
clinical manifestation of CJD. The achieved education was as fol-
lows: primary school 10 %, educational establishments 60 %, se-
condary school 15 % and University 15 %.

Genetics: Restriction endonuclease analysis of the opening re-
ading frame of the PrP gene, using the enzymes BsmA-I (for co-
don 200) and Maell (for codon 129), revealed one patient with
E200K mutation, 8 patients homozygous for methionine, 2 pa-
tients homozygous for valin and 6 patients heterozygous at codon
129 (Tab. 2, Fig. 1).

Discussion

In Slovakia a great attention has been paid to CJD since 1975.
To important findings belong two focal accumulations of CJD with
occurrence of CID-specific E200K mutation (Mitrova, 1991). Des-
pite of that E200K is the worldwide most frequent CJD-specific
mutation, when and from where it came and how it does influence
the manifestation of CJD, is more hypothetically suggested than
clearly proved.

The highest number of E200K carriers (CJD affected patients
and 33 % of their asymptomatic relatives) was notified in Slovak
Orava region, mainly in villages founded by Ruthenian immin-
grants in 15th and 17th centuries (Mitrova, 1991). Concerning the
occurrence of E200K mutation in Orava, some informations pro-
vide a family, divided into two branches at the end of the 19th
century. In both branches, the one left in Orava as well as in that
emmigrated to USA, E200K carriers developed CJD. There is even
an earlier trace of E200K mutation in Slovakia: the genealogical
study, which revealed common ancestors of 3 CJD-affected bran-
ches with E200K mutation in 1690 (Mitrova et al., 1991). These
data demonstrate that in the 17th century the CJD-specific E200K
mutation has already occurred in the country.

The role of E200K mutation in a clinical manifestation of CJD
is not yet satisfactorily clarified. The original interpretation that
mutation indicates a genetically increased susceptibility to CJD
(Goldfarb et al., 1990), was replaced by classification of CJD cases
with E200K among the familial TSEs, as an autosomal dominant
disorder. In comparison to typical familial TSEs (GSS and FFI)
with high penetrance and rather uniform clinical course, CJD with

Fig. 1. DNA analysis in hGH treated patients. PCR amplification of PrP
coding region. Left: PrP mutation at 200 (E200K) PrP coding region
after digestion with BsmAI: — without mutation shows 2 bands (621 and
182 bp), — with mutation shows 3 bands (803,625 and 182 bp). Right:
Polymorphism at codon 129: PrP coding region after digestion with
Maell.: Met/Met (lines 2 and 5), Met/Val (line 4), Val/Val (lines 3 and 6).
Obr. 1. DNA pacientov liecenych preparatom hRH. Amplifikacia PrP
kodujiceho fragmentu DNA pomocou PCR. VIavo: VySetrenie muta-
cie PrP génu na kodéne 200 (E200K), Stiepenie restrikénym enzy-
mom Bs,A1: — bez mutécie vznikajui 2 pruhy (621 a 182 bp),—s mu-
taciou (4. stlpec vlavo) vznikaju 3 pruhy (803, 625 a 182 bp). Vpravo:
VySetrenie polymorfizmu PrP génu na kodéne 129: Stiepenie restrike-
nym enzymom Maell.: Met/Met (2. a 5. stlpec vpravo), Met/Val (4.
stlpec vpravo), Val/Val (3. a 6. stlpec vpravo).

E200K characterize a broad scale of clinical manifestations, an easy
transmissibility to experimental animals, just as in typical sporadic
CJD (Brown, 1988) and — an incomplete penetrance. Therefore,
search for an occurrence of E200K carriers among hGH recipients
(a possible double CJD-risk) might be not without interest.

Analysis of Slovak CJD group (109 definitive cases) provide
an evidence that patients with E200K mutation and homozygous
for methionin at codon 129 survive significantly less after the cli-
nical onset of CJD than other CJD cases. Also the percentage of
patients with duration of the disease longer than 12 months is con-
spicuosly smaller. This evidently demonstrate an unfavourable
acceleration of the clinical course induced by both, codon 200
mutation and methionin homozygosity at codon 129.

No one of 109 verified Slovak CJD patients was a recipient of
hGH. In countries where hGH-induced CJD have occurred, large
numbers of children with primary or secondary pituitary deficien-
cies were treated with growth hormon (approximately 10 000 in
USA, 2500 in France, 2000 in England). Comparing to this, only
a small group of children was treated with hGH in Slovakia. It is an
interesting contrast to the fact that Slovakia was one of the most
active exporters of human cadaveric pituitary glands. It is worthwhile
to mention that due to the recommendation of the National Referen-
ce Laboratory of Slow Virus Neuronfections, contraindications and
criteria for collection of pituitary glands became strictly modified
according to the contemporary knowledge on CJD prevention.

According to R.T. Johnson and J. Gibbs (1998), more than 100
cases of CJD have been related worldwide to hGH and gonadotropic
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hormones. latrogenic CJD in all hGh recipients are characterized by
distinct clinical features: atypical, young age of patients, early cere-
bellar ataxia and movement disorders with late development of de-
mentia and an absence of typical EEG. The minimal incubation pe-
riod after receiving hGH tretament appears to be 4—15 years, the
maximal 21—30 years. There are some data suggestive of the rela-
tionship between the dose of the agent and the incubation time. A stri-
king similarity of clinical findings with other human horizontally trans-
mitted TSEs as kuru and vCJD could not be overlooked.

Molecular genetic studies on PrP gene performed in hGH re-
cipient CJD patients revealed no pathogenic mutation. The note-
worthy finding in this group of iatrogenic CJD was an overrepre-
sented homozygous valine genotype at codon 129 (Owen et al.,
1990; Collinge et al., 1991). Data obtained by investigation of 23
French patients (Deslys et al., 1994) and other combined studies
(Brown et al., 1994; Jaegly et al., 1995) provide an evidence that
homozygosity itself rather than homozygosity for valin at codon
129 is associated with an increased susceptibility to iatrogenic CJD.

Analysis of the genotype at codon 129 in our patients (Met/Met
37.5 %, Met/Val 50 %, Val/Val 12.5 %) reveals some differences
(Met/Met 50 %, Met/Val 50 %, Val/Val 0 %) when compared with
uninfected hypopituitary control patients (Brown et al., 1994) and
is comparable (Met/Met 37 %, Met/Val 51 %, Val/Val 12 %) to data
found in healthy normal population (da Silva and Esmonde, 1994).

Observed polymorphism, if compared to the Slovak healthy
E200K carriers with an increased percentage of homozygosity for
methionin, shows different pattern and does not indicate an incre-
ased proportion of homozygous patients, more susceptible to CJD.

In this study, performed in a small group of hGH recipients a car-
rier of CJD-specific E200K mutation has been found. The question is
how many E200K carriers are among all hGH treated patients in the
country? It would be worthwhile to follow their health condition to-
gether with the group of E200K carrier relatives of CJD patients.

Obtained data show that to a half of our investigated patients
was hGH administered more than 4 years, and the shortest treat-
ment lasted not less than 2 years. Observed duration of hGH treat-
ment is consistent with data obtained in hGh recipients, periphe-
rally infected by CJD i. e., the investigation of hGH treated pa-
tients was justified.

Time intervals from the beginning of hGH administration lasted
from 12 to 19 years. Comparing to other relevant studies, they did not
reach the longest known incubation period of hGH induced CJD.

In conclusion, no evidence of CJD have been observed in in-
vestigated group of patients treated with hGH. Nevertheless, the
very long incubation time in hGH induced CJD does not allow to
exclude completely the risk of CJD, even if it appears as minimal.

Considering a predisposing factor for iatrogenic CJD in our
patients — the observed 50 % homozygosity at codon 129 — and
a patient with E200K mutation, it appears as reasonable to conti-
nue the clinical and genetic investigation with all hGH treated
patients in the country.

Presented report contribute to the analysis of hGH receivers
and raise the number of countries, where epodemiological infor-
mations on this topic are available.”

*This study was supported by EU project BIOMEDI on Surveillance of CID.
The authors are grateful to Leopolda Scheidova, MD, PhD, for her help in
collecting material for DNA study.
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SPOMIENKA

NEDOZITE ZIVOTNE JUBILEUM

Dna 14. novembra 1998 zo-
mrel v Trnave po zdihavej tazkej
chorobe emeritny primar oddele-
nia patoldgie nemocnice v Trna-
ve MUDr. Franti$ek Tomik — vy-
razna osobnost slovenskej pato-
logie. Len tri tyzdne mu chybali
k doviseniu 75 rokov.

Narodil sa 3. decembra 1923
v Skalici, kde vychodil zakladna
Skolu aj gymnézium. Po absolvo-
vani Lekarskej fakulty UK v Bra-
tislave svoju lasku k patoldgii, kto-
ra v iom vzbudil pocas studii
prof. MUDr. F. Klein, prednosta
Ustavu patolégie LFUK v Bratislave, realizoval v Trnave roku 1949
na oddeleni patolégie, kde bol primérom prof. MUDT. E. Subik a po
jeho odchode do exilu sa stal roku 1952 primérom. Specializaciu
z patoldgie ziskal u prof. MUDr. F. Kleina roku 1953. Vojensku
prezenénu sluzbu v rokoch 1954—1956 absolvoval ako odborny
lekar v Ustave patolégie VLA v Hradci Kralové u prof. MUDTr. Fin-
gerlanda, DrSc., ziaka zakladatela modernej ¢eskej patologie prof.
MUDr. H. Sikla. Obohateny Siklovou $kolou vrétil sa roku 1956 do
Trnavy a v kratkom ¢ase prebudoval celé oddelenie patoldgie na
velmi dobru uroven. Prisne dbal o perfektnu nekropticku aj bio-
ptickt dokumentaciu. Jeho snahou bolo prispiet k vylepseniu dia-
gnostiky v nemocnici ¢o najrychlejsim vybavenim biopsie, ako aj
zavedenim klinickopatologickych konferencii. Zaroven zacal inten-
zivne prednasat na vedeckych forach a publikovat v odbornych ca-
sopisoch. Témou boli smrtelné ochorenia, ktoré sa v tych ¢asoch
vyskytovali. Tykali sa detskej patoldgie, ako napriklad kongenitalna
fibréza pecene, cysticka fibroza pankreasu, cytomegalicka choroba
u deti, komplikécie antibiotickej a cytostatickej liecby, ktoré sa pre-
javovali ako generalizovana stafylokokova sepsa alebo generalizo-
vand mykoza. Po medzindrodnom hepatologickom sympé6ziu v Ha-
vane poziadal prof. Niederland, prednosta II. internej kliniky LFUK,
primara Tomika o spolupracu pri histologickom vySetreni peceno-
vych punkénych biopsii. Takto zacal primar Tomik po dokladnej
teoretickej priprave ako prvy na Slovensku vySetrovat pecenové
punktaty a vypracoval sa na najlepSicho odbornika v tejto oblasti

na Slovensku, o ¢om sved¢i mnozstvo publikacii a prednasok na
tuto tému. Po $tudijnom pobyte u prof. MUDr. Weplera v Kasseli
(SRN) zhrnul svoje poznatky do reprezentacnej anglicko-sloven-
skej monografie Farebny atlas biopsie pecene, ktory vysiel vo vy-
davatelstve Osveta v Martine roku 1978.

Primar MUDr. Tomik bol 10 rokov hlavnym odbornikom pre
patologiu na Slovensku a sucasne ¢lenom kolégia ministra zdra-
votnictva CSSR a 8 rokov bol vedeckym sekretdarom Spolku leké-
rov v Trnave.

V 70. rokoch zaviedli prof. MUDr. J. Dusek, DrSc., a doc.
MUDr. C. Dvoradek, CSc., velmi cenné bioptické “slide” semina-
re, ktoré boli raz za mesiac striedavo v Olomouci a v Ostrave.
Spolu s kolegami patoldgmi sa na tychto seminarov aktivne zu-
Castnoval, debatoval o kazdom pripade a ¢oskoro sa vypracoval
na vrcholového ucastnika, takze jeho nazor pri spornej diagndze
bol casto rozhodujuci. Tieto vedomosti a skusenosti zuzitkoval
potom v dalSej monografii Farebny atlas ndadorov mdkkych tka-
niv, ktory vysiel roku 1982 vo vydavatelstve Osveta v Martine
a dodnes sluzi ako ucebnica pre adeptov atestacie z patoldgie.

Zdihavé choroba ho Zial prinutila vzdat sa vedenia patoldgie,
ale napriek tomu este stale pracoval ako sekundarny lekar, kym ho
choroba trvale nepriputala na 16zko. Svoj tazky udel trpezlivo znasal
do konca svojho zivota pri stale vysokej mentalnej Grovni.

Primar MUDr. Tomik publikoval priblizne 200 vedeckych prac
doma aj v zahrani¢i a odprednasal vySe 300 odbornych predna-
Sok, ktoré sa vyznacovali vysokou vedeckou troviiou a hlbokou
znalostou danej problematiky. Ku kazdému problému pristupoval
vzdy po dokladnom teoretickom S$tidiu odbornej literatury. Jeho
diskusné prispevky na vedeckych forach boli vecné, jasné a vy-
vierali z bohatych vlastnych aj literarnych poznatkov, ¢asto pod-
farbené zdravym sarkazmom.

Aj ked primar MUDr. Tomik nedosiahol nijakt vedecko-pe-
dagogicku hodnost, ktoru si za svoju pracu nesporne zasluzil, vy-
choval 2 docentov a 6 primarov, ¢o sa ¢asto nestalo ani na univer-
zitnych ustavoch. Svojou vedeckou pracou pozdvihol nielen tiro-
ven trnavskej nemocnice, ale aj slovenskej patoldgie. Bez zvelico-
vania mézeme konStatovat, Ze sa natrvalo zapisal ako velka
osobnost do dejin slovenskej patoldgie.

Cest jeho pamiatke.

S. Kopecky



