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MinVWS | Patient in the Netherlands diagnosed with variant Creutzfeldt-Jakob Disease

Home > Documents

Jakob Disease

Press release, 22/04/2005

Netherlands.
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BENEZ2005-025

Patient in the Netherlands diagnosed with variant Creuntzfeldt-

A patient at the Mesos Medisch Centrum in Utrecht was diagnosed today with variant Creutzfeldt-Jakob
Disease (vCID), the human form of mad cow disease (BSE). This is the first known case of vCID in the

The case was reported by Rotterdam’s Erasmus Medisch Centrum, the national surveillance centre that
monilozs the disease in the Netherlands. The European surveillance centre for (variant) CID in Edinburgh
confirmed the diagnosis based on brain x-rays and the course of the disease. The Dutch National Health
Inspectorate has launched an investigation to determine whether the disease may have been transmitted to

others. The Duich government has also notified European authorities of the case.

VCID is a variant of Creutzfeldt-Jakob Disease. Characterized by a spongy degeneration of the brain, the
disease is caused by special protein structures (prions). It can be transmitted by tissue transplants and

contaminated hospital instruments, especially during neurosurgical procedures.

Recently, speculation has arisen that vCID may be transmitied by blood based on twa cases in the United
Kingdom, where this may have occurred. However, no conclusive scientific evidence has been found to date,

The patient concerned was never a blood or tissue donor, and never received any blood transfusions or tissue
transplants. In light of that, it is highly improbable that this patient infected others or contracted the disease

from someone else.

In recent years, the Netherlands has introduced various measures to minimize the risk of fransmission by

blood:

- As of 1 September 2001: removal of white blood cells from all blood products (General Leukocyte

Depletion).

3 - Asof 1 November 2001: exclusion of donors who lived in the United Kingdom for over six months

*  between 1980 and 1996.

' - As of 1 February 2005: exclusion of blood donors who personally received a blood transfusion after 1

January 1980.

Investigations into the contraction of vCJD are focusing on the consumption of fainted beef as a cause. To
date, it is unclear whether this particular case is atiributable to contaminated beef. Further investigation will

be needed to determine whether the cause is traceable.

The Netherlands ensures the safety of its beef by testing all vulnerable caitle for BSE. In addition, the brains
and spinal cords of cattle are separated and destroyed during the slaughtering process, as these could be
infectious. The Ministry of Health, Welfare and Sports has informed the Ministry of Agriculture, Nature and

Food Quality.

Other cases of vCID have emerged in the past in European countries, starting in England. Ireland, France,

Italy, Japan, Canada and the United States have also witnessed the occurrence of the disease.

The Ministry of Agriculture, Nature and Food Quality’s website, www.minlav,nl, provides additional

information on BSE.

http://www.miinvws.nl/en/press/pg/ 2005/ patient-in—the—netherlands—diagnosed-with—varia...
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France has the second highest number of variant Creutzfeldt-Jakob disease:
(vCID) cases worldwide. Imports of bovine carcasses from the UK probably
constituted the main source of exposure of the French population to the bovine
spongiform encepha]opathy (BSE} agent. Meat products consumed whilst
visiting the UK have also been considered as a possible source of exposure.

We estimated the number of future vCID cases in France using a simulation
approach. Both the distribution of the vCJD incubation period and the age-
dependent susceptibility to the BSE agent were estimated from UK data. The
French epidemic was simulated by gender and birth-cohort from data on the
infectivity of UK bovine tissues and simulations of the French consumption of
infected beef products. We also used data on travel to the UK between 1980
and 1995,

We predicted 33 future cases of vCID: 12 in the 1940-69 birth-cohort and 21 in
the past-1969 birth-cohort. No case was predicted in the pre-1940 cohort. Based
on our model, simulated vCID cases occurred later in the clder {1940-69) than
in the younger cohort (post-196%).-Age at onset was stable in the post-1969
cohort and increased in the older cohort. The model predicted a small excess of
male patients. No case was attributed to travels in the UK.

This modelling confirms that a large vCJD epidemic in France is very unlikely.
Since France (where 60% of the total British exports of bovine carcasses were
exported) has been highly exposed to the BSE agent, our results are reassuring
for most countries worldwide.

Epldemiology, vCJID, France, predictions, simulation, exposure to BSE agent,
birth-cohort

The data available indicate that the French population has been
highly exposed 10 the bovine spongiform encephalopathy (BSE}

agent from the early 1980s to the embargo on British beef, in.

1996. France has the second highest incidence of variant
Creutzfeldi-Jakob disease (vCID) worldwide. The number of
vCJD cases are, however, much lower in France than in the UX:
6 and 146, respectively at the time of this study (since, two
new cases occurred in France and five in the UK). Several
predictions of the vCJD epidemics in the UK have already been
- published. While early studies predicted very large epidemics,
most recen! sludies predict that the number of fuure vCJD
cases in the UK should not be greater than a few hundreds.!~
To date, models that were used 10 eslimate the risk of vCJD in
the UK have not been applied to French data. Fitting models on

. INSERM U 360, Bopital La Salpéiriere, 75651 Paris Cedex 13, France,
* Corresponding author, E-mail: marc.chadeav@chups.jussieu dv
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only 6 cases, key parameters such as the incubation period
distribution and the susceptibility 10 vCJD cannot be accurately
estimated. But recent studies on the epidemics in the UK
provided consistent estimartes for these paramezers.l“:" They can
be used to assess the risk of vCID in France, assuming factors
that modulate these parameters 1o be similar in France and
the UK.

* vCID cases have two remarkable characteristics. First, they ali
are homozygous for methionine at the codon 129 of the prion
protein (PRNP) f,'erle.3"4 Therefore, predictions of vCID
incidence only apply 10 this genotype which accounis for 40%
of both French and British populations. Second, about two-
thirds of the vCJD cases are aged between 15 and 35 years; only
3 cases were older than 60 years. This age distribution raises the
issue of an age-dependant pattern in exposure, susceptibility
and/or incubation period. Modelling approaches require those
relations to be assessed and defined.



Dietary exposure to the BSE agent is the most likely cause of
vCJD. Products containing beef as mechanically recovered meat
{MRM) (burgers, sausages, etc.) are generally considered as
the major source of exposure as they could have been
coniaminated with infectious nervous tissues. There were
three potential sources of BSE exposure in the French population:
(i) the consumption of contaminated French meat, (ii) the
- consumption of contaminated British meat irnported to France
and (iii) the consumption of contarninated British meat in the
UK whilst French travellers visited the UK. Previous siudies
indicated that the exposuze due to indigenous BSE was low.”"] 0

The aim of this study is to {orecast the number of vCID cases in
France based on exposure to BSE through British infecied meat
and meat products which were imported to France or consumed
by French travellers during stays in the UK. Assessment of the
exposure of the French population to BSE was based on previous
studies by our group and others. We had already estimated the
French consumption of beef MRM contained in burgers and other
beef products. To investigate the observed age-dependent risk of
vCJID, consumptions were computed by birth-cohorts (pre-1940,
194069, post-1969} and gender.u The present analysis also
required estimates of the infectivity in UK beef MRM by calendar
year, which were provided by Cooper and Bird.!2

Methods

Exposure to the BSE agent through
consumption of UK beef MRM

Dietary exposure intensities to the BSE agent were expressed as
bovine oral IDg, (Bo-IDse), the oral dose required 1o cause
an infection in 50% of an exposed bovine population. Two
infectivity options were considered.!? Assuming an exponential
increase in infectivity in the last year of incubation with a
doubling time of 6 months {optimistic option), infected bovines
slaughtered <12 months before their onset were approximately
half (54%) as infeciious as bovines with clinical signs. The
pessimistic option assumed that pre-clinical and clinical bovines
were equally infectious. The Monte Carlo simulation process
providing estimates of the infectivity titre per tonne of UK beef
MRM, for each calendar year from 1980 to 1995, has been
detailed by Cooper and Bird.!2 Their study showed that the
infectivity titre of UK beef MRM increased exponentially
between 1980 and 1992, and then fell; in 1995, MRM
infectivity was approximately at the }987-1988 level. In 1989,
a sharp but transitory drop in MRM infectivity was observed
when specified bovine offal (SB0) legislation was introduced in
the UK. These rmeasures prevented potentially infectious
products from entering the human food chain.

Exposure to BSE agent through bovine
carcasses imported from the UK

In a previous study, we estimated by calendar year the total
quantity of beel MRM produced for human consumption in
France and the proportion of MRM produced from imported
bovine carcasses.!! To estimate the annual number of Bo-IDs,
consumed due to imports, we simulated the infectivity titre

distribution in French MRM due to British imported bovines,

using the methodology developed by Cooper and Bird.!?
Combining estimated individual consumption of producis
containing MRM by age group and gender with the simulated
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* infectivity titre of French MRM, we first got the simulated

distribution of the individual exposure and then the total
population exposure to BSE by birth-cohor, calendar year and
gender.

Exposure to BSE whilst visiting the UK

This part of our study is detailed elsewhere.? Briefly, to know
the proporiion of blood donors who had travelled to the UK
from 1980 10 1996, the French Blood Transfusion Service
conducted a nationwide survey in 1999, Donors (# = 16 191)
answered questions about dates and duratiens of their visits to
the UK during the critical years. About one-third of the French
donors had spent at least one day in the UK during the surveyed
period. Only 1.2% had spent more than six montits in the UK.
Data from blood donors were extrapolated to the general
population, with adjustments which were necessary to take into
account the specific age and gender characteristics of the
donors, Based on these data, we simulated the distribution of
the number of weeks spent in the UK by French travellers and
we estimated exposure to BSE during .those trips by birth-
cohorl and gender.

Estimation of the vCJD incidence in France

The approach we used is derived from the one described by
Cooper and Bird.? The evolution of the health status of each
infected individual was simulated. Individuals were all
atiributed a calendar year of infection and an incubation
period. Consequently, the size and the temporal pattern of
French vCID epidemic could be described. To get distributions,
5000 independent epidernics were simulated.

The required number of infected individuals was not fixed
but set along the simulation runs. A run stopped once as many
cases as really observed in each birth-cohort by the end of 2003
were simulated. The year in which infection 100k place (¥}
was randomly attributed according to the probability of
being infected at year y. That probability was assumed to be
proportional to the density of the exposure that year. Exposure
itself depended on gender g, birth-cohort ¢ and on how
the individual was exposed (during trips to the UK or not): the
source of exposure s, Therefore, y was sampled simultaneously
with the three other parameters from their joint distribution
Pgcsdgcsy Let (B, g'c,s)“)__ denote the exposure intensity
simulated for iteration i, for given y, g, cand s, and (P, _q.r.s).m the
corresponding probability of geting infected. (Pyy.c,s)(r) was
estimated for given y, g, ¢. s with the exposure density:

(Byged®

(&

}'.5-‘»‘) =

zy.s.uwm.r.r) o

Each infected individual -was then randomly atiributed a
combinationn of modalities for -those four variables describing
how and when their infection occurred. Incubation periods
were sampled from a log-normal distribution whose parameters

-were dependent on the birth-cohort ¢ Values were the ones

which provided the best fitting epidemic in the UK according to
a y* criterion, namely a mean of 11 years (SD 1.5) for the
youngest cohort, and a mean of 26 years (SD 16.5) for the two

 older cohorts. Finally, to know whether each onset was

ohserved or censored, the year of death from other reasons than

-
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vCID was simulated according to French mortality rate by age,

gender, and calendar year (hup://www.ined.fr). Simulated

individuals were only considered if (i) their onset led to an
epidemic which was compatible with observations and (ii} they
were susceptible, according 1o an age-related susceptibility
function s{a). We considered individuals aged <15 years old to
be totally susceptible [s(a} = 1), thereafter, the susceptibility
exponentially decreased, with 6% decrease per year of age.”

Results

French exposure to BSE through imports
and travels to the UK

Figure 1 shows the total exposure of the French population by
birth-cohort and calendar year, assuming that pre-clinical
bovines were 54% as inlectious as clinical BSE bovines
{optimistic option). In all cohorts, exposure peaked in 1993.
The pre-1940 birth-cohort was far less exposed than the two
younger cohorts. The exposure patterns of the 1940-69 and
post-1969 cohorts were similar, the 194069 cohort being,
however, more exposed. A direct interpretation of these figures
can be misleading because sizes of the cohorts were very
different and varied differently with time: while the population
in the oldest cohort decreased, it increased in the post-1969
cohort. In order to get size-independent results, exposure was
simulated for virtual birth-cchorts whose size was fixed to
10° individuals. That simulation indicated that individuals born
before 1940 had been as exposed to BSE as the younger ones
{Figure 2). Under the optimistic infectivity option, the French
population was exposed to 36 142 Bo-IDgq (Table 1).

During the same period, the exposure of the UK population
was equal to 710 350 Bo-IDg,! %13 (ratic UK/France: 20). As

expected, the exposure was roughly multiplied by two under .

the pessimistic option, but the UK/France ratic remained
unchanged.

Travels to the UK accounted for only 2% of the French total
exposure 10 BSE.

Number of future vCJID cases in France

Under the optimistic infectivity option (Table 2), a total of
33 vCID cases are expected:12 cases in the 1940-69 cohort and
21 cases in the post-1969 cohort. Only three cases were expected
to occur after 2020. No case was predicted in the pre-1940
cohort. Almost all simulated onsets, except three in the
1940-69 cohort, occurred in individuals infected between 1990
and 1995. The temporal distribution of onsets differed between
the two cohoris: while all expected vCJD onsets occurred before
2010 in the youngest cohort, 7 out of 12 onsets in the 1940-69
cohort were predicted 1o occur afier 2010. We also found that
no onset was censored in the youngest cchort while three
onsets were censored in the 1940-69 cohort. According 10 our
simulation, the age at onset of the simulated vCID cases in the
posi-1965 cohort remained stable along time, whereas it
increased in the 1940-69 cohoit. As a consequence of gender
differences in exposure 1o BSE, we predicted an excess of male
patients in both cohorts {around 609%). That proportion was
constant over time and consistent with French and British data,
which did not suggest any gender-related susceptibility
function. Simulations did not predict any case ihat could be
attributed to travels in the UK.

BENE2005-020

We also computed a crude estimate of the bovine-to-human
transmission barrier (T-barrier) in the genetically susceptible
population. As a consequence of the assumed age-dependent
susceptibility, an individual in the 1940-69 birth-cohort
required more (X1.5} infectious units to be infected than an
individual from the post-1969 cohort. Indeed, the mean
estimated number of infeciious units required to cause one
infection was around 280 for the youngest cohort and 420 for
the 1940-69 cohort. Confidence intervals were very large:
[167-1382] and [106-972] for the 1940-69 and post-1969
cohorts respectively. Under the pessimistic infectivity option,
the mean T-barrier roughly doubled.

Comments

Our model predicted a low vCJD incidence in the French
genetically susceptible population (methionine homozygous),
with a median estimate of 33 future clinical cases between 2004
and 2020. We found that two-thirds of the simulated vCJID
cases were expected in the post-1969 birth-cohort and the
remaining one-third in the 1940-69 cohort.

As six cases were not sufficient enough to get reliable estimares
for the key parameters of our model, their values were fixed to
the ones obtained by the modelling of the vCID epidemics in the
UK. First, the incubation perod was sampled from an age-
dependent log-normal distributionn whose parameters best fitted
Cooper’s model.? Second, as proposed by others, ! we used an
age-dependent susceptibility function exponentially decreasing
after the age of 15 years. Previous modelling studies showed that
these assumptions and parameters were accurate enough to
predict the vCID epidemics in the UK. As incubation period and
susceptibility are mainly related to biological mechanisms, UK
estimates are valid in other populations as well. However, a
sensitivity analysis {(results not shown) indicated that our
condusions remained stable while considering alternative values.

Assuming that vCID was a consequence of eating
BSE-infected beef, we estimated dietary exposure intensities
to BSE by combining two categories of data: estimated
distributions of the French consumption of products containing
beef MRM, by birth-cohort and gender, and infectivity titre in
MRM produced from British bovines, expressed as number of
units of Bo-IDg,. This methodology had been proposed to
predict vCID incidence in the UK.? Others used estimates of the
number of BSE-infected animals entering the human food
chain to quantify human exposure to BSE.!2%3 Both
approaches resulted in comparable predictions. The advantage
of the latter methodology is that it required neither any
assumption about which types of bee! products are infective nor
any data on the consumption of meat products which induced
serious uncertainties that have already been discussed. 1L13 o
the another hand, our methodology, derived from Cooper and
Bird's -study, facilitates the discussion about age-dependen:
exposure and/or incubation period.

To get an estimate of the French exposure to BSE during
stays in the UK, we extrapolated data from blood donors 10 the
general population. We adjusted for age distribution and sex
ratio differences between donors and the general population.
It is esiablished that, on the average, French blood donors
have lower socioeconomic level than the general popula-
tion. Since the proportion of wavellers increases with the
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Figure 1 Evolution of the French total dietary exposure 10 BSE in beel MRM produced from British carcasses, expressed in Bo-IDgq units, for
pre-1940 (a), 1940-6% (b), post-1969 (c) birth-cohorts, assuming preclinical bovines being 0. 54 times less infectious than clinical bovines
{optimistic infectivity option)

socioeconomic level, this could have resulted in underestimating  analysis. But probably, no more than one French vCID case
the proporiion of travellers in the pgeneral population.  might be due 10 infections contracted in the UK,

Consequently, the number of vCID cases due 1o infections whilst
travelling in the UK may be slightly higher than expected inour  infected cattle in France was neglected in our model. This major

Based on a previous analysis,!® the exposure due to BSE-
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Figure 2 Evolution of the French 1otal dietary exposure 10 BSE in beef MRM produced from British carcasses {in Bo-IDg, units), for the three
birth-cohorts whose size is fixed to 10° individuals. Figures are based on 5000 simulation runs, under the optimistic infectivity option

Table 1 Total infectivity (in Bo-IDs, units) consumed in France and in the UK between 1980 and 1995, by birth-cohorts, Figures are based on

5000 simulation runs, Median values are reporied

Optimistic infectivity option

Pessimistic infectivity option

. French British Ratio French British Ratie
Birth-coborts exposure Exposure UK/France exposure Expasure UK/France
Pre-1940 5379 86 500 16.08 9456 138 000 1459
1940-1969 . 16 412 352 500 21.48 28 ééS 560 500 19.36
Paost-1970 14 351 271 350 18.91 25612 457 700 17.87
Total 36 142 710 350 19.65 64 016 1156 200 18.06

Table 2 Estimated incidence of vCID linked to the importation of British bovines in France by birth-cohort. Figures are based on
5000 simulation runs, under the optimistic infectivity option. Mean values, (bold), median values, and [Sth, 95th] percentiles are presented

Before 2003 20042005 20062010 2011-2020 After 2020
Birth-cohort No.of
period onsets Observed Simulated Simulated Simulated Simulated Simulated
Pre-1940 6 000 o [00] 005 0 [01] 009 O [01) 009 0 [01} 0.01 "0 [0,0]
194069 30300 3 (33 117 1 [04] 308 3  [09] 449 4 [012] 314 3 [09]
Post-1969 3 300 3 3,31 1257 11 [2,32] 8382 8 f1,231 0.04 © 0,1} ©GO00 O [0.0]

assumption must be carefully discussed. Although available
estimates of the BSE epidemics in France were not perfectly
consistent, they indicated that exposure due to infected
-French meat had probably been small?® For the period
1987-2000/2001, estimates of the number of infected animals
varied from 7000 to 70000 according to the assumptions
considered. The number of infected animals entering the food
chain comprised between 100 and 7600 .in France, compared
with 3.3 million in the UK} during the same period of time. On
the other hand, the data indicated that exports of British bovine
carcasses t0 France represented about 10% of the beel meat
consumption in the UK. Based on these figures, Prench infected
bovines could have been responsible for a very small percentage
of the total BSE exposure of the French population between

1987 and the early 2000s. A study suggested that the number of
BSE infections in France could have been much higher before
1987 than after.? If confirmed, this result could lead to revisiting
some models of the BSE and vCJID epidemics. Another argument
which supports our assumption js the comparison between
estimated exposure and observed vCID incidence: the ratio
between the exposure in the UK compuied by Cooper and Bird
and that provided by our model {20:1) is consistent with the
current vCJID incidence ratio {21:1) between these countries.
However, if it was necessary 1o consider indigenous French
exposure to BSE in modelling, the temporal and age-sex
distributions of the predicted vCID cases'might be affected, bu
not (or only very slightly} the predicted number of vCID cases.
Indeed, while the key parameter defining epidemic size is






