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II.3  Infectivity in Blood

11.3.1 Experimental Evidence for Infectivity

IL3.1.1  Tests on Blood from Human CJD and vCJD Cases

Availabk;'experhnema'] evidence on the infectivity of human blood from CID and vCID patients is
summarised in- Table I1.3.1 (from a review by Brown 1995). All these experiments involved
inoculating the blood into animals. If the animal died, its brain was then examined for signs of TSE.

Table I1.3.1 Attem.pts to detect I.nfectiviiy in the Blood of Humans with CJD

Study Donor Material Assay Animal Route Transmissions/ Total
, Diagnosis Inoculated . : Inocul'd*
Manvuelidis | Sporadic CID | Buffy coat Guinea pig ifc 2/2
et al (1985) Hamster
Tateishi Sporadic CJD | Whole blood Mouse ife - 1/3
(1985) .
Tamai et al | Sporadic CJD | Concentrated Mouse ile 11
(1992) “plasma : '
Brownetal | Sporadic CJD { Whole blood Chimpanzee ilv 0/3
(1994) Sporadic CJD | Whole blood Spider monkey ile, iy, ifp . 0/1
Sporadic CJD | Whole blood Squirrel monkey. i/c, i/p, i/m "0/3
Sporadic CJD | Buffy coat Squirrel monkey ife,ilp 0/4
Sporadic CJD | Whole blood Guinea pig .- ile,ifp 0N
S Kuru Serum Mouse ile 0/3
Deslys et al | hGHCID Whole blood Hamster ifc 1/1
(1994)
Bruce et al vCID Buffy Coat Mouse ile . 0/18
(2001) Plasma Mouse . Cile 0/23 .

* Fraction of blood samples found 1o transmit disease. Number of animals infected is larger.

The table shows that bioassays on mice failed to detect infectivity in blood components (buffy coat
and plasma) from vCJID cases. In 4 experiments infectivity was detected in the recipient animal
(mouse, hamster or guinea pig). Three used blood from sporadic CID cases, and one used the

blood of an iatrogenic CJD case. However, several other studies have faijled to show infectivity in
the blood of sporadic CJD cases when inoculated into monkeys, chimpanzees and guinea pigs. -

These conclusions are surprising because it would be expected that primates would be relatively
easy to infect with human CJD, and rodents would be relatively difficult. A possible explanation is
that blood is infective, but only at a level near the detectability threshold in the tests, at least when
crossing the species barrier. Another possible explanation is that all the experiments that showed
infectivity were flawed. Although this seems unlikely for 4 independent experiments, they all involved
very few animals and all had some piizzling features (Brown 1995).

Hence these studies are taken to indicate the: possibility of infectivity in the blood of humans with
sporadic and jatrogenic CJD, and they do not amount to proof. In the absence of better data, it
would be appropriate to assume that the blood of sporadic and iatrogenic CJD cases is infective at a
low level.
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Tests on Blood from Animals with TSEs

Available experimental evidence on the infectivity of blood from animals with TSEs is summarised in
Table 1.3.2 (based on a review by Brown 1995). These tests have the advantage that inoculation
does not have to be across a species barier, but they have the disadvantage that human CJD may
differ from experimental (e.g. mouse-adapted) D and scrapie, and hence the results may be

1ﬁva11d for humans

Table I1.3.2 ‘Attempts to detect Infectivity in the Blood of Animals with TSEs

Assay

Study Host Animal | Material Route Transmissions/ Total
’ . K ‘ Inoculated Animal Inocul'd*
Natural scrapie . . . :
Hadlow et al (1980) ] Goat ‘§ Clot/serum Mouse ilc 0/3
Hadlow et al (1982) Sheep Clot/serum Mouse ilc © 018
Hunter et al (2002) Sheep whole blood sheep iv 421+
] : ' buffy coat ‘ L
Experimental scrapie ] S
Pattison & Millson (1962) Goat Whole blood Goat ilc 014
Gibbs et al (1965) Sheep Serum Mouse ile 171
Clarke & Haig (1967) Rat Serum Rat ilc 171
Clarke & Haig (1967) Mouse Serum Mouse il S
Eklund et a] (1967) Mouse - Whaole blood Mouse ile 0/39 )
Dickinson et'al (1969) Mouse Whole blood Mouse ilc 313
Hadiow (1974) Goat Clot Mouse - ile 03 - .
Diringer (1984) - Hamster Blood - *Hamster ilc 5/5 (see also further
positive transmissions
' in Table 11.3.4)
Casaccia et al (1989) Hamster, Blocd Hamster ilc 10/11 (see also further
o ‘ positive transmissions
e in Table 11.3.5)
Experimental CID g
Manuelidis (1978) Guinea pig Buffy coat Guinea pig All 1028
Kuroda (1983) . Mouse . Buffy coat Mouse ilp 4/7 (see also further
- positive transmissions
_ ‘ b . -in Table 11.3.3)
Brown et al (1998) Mouse All components | Mouse “lile o
Brown et al (1999) Mouse All components | Mouse ilc
Experimental BSE o C
Taylor et al (2000) Mouse’ Plasma Mouse ilc 4/48
Hunter et al (2002) | Sheep Wholeblood | Sheep iv (2/17%
Bons.er al (2002) Microcebus | buffy coat Microcebus ilc 171 -
murinus murinus

Fraction of blood samples found to transmit dlsease Number of amma]s infected is larger.

** Only preliminary data available

The table shows that infectivity has been found in the blood of laboratory mice, sheep, guinea pigs
and primates infected with CJD or BSE and natural scrapie in sheep when.inoculated back into the
same species. Infectivity has also been found in the blood of laboratory sheep, mice, rits and
hamsters infected with scrapie: This again suggests that the level of infectivity in blood is near the
detectability threshold in the tests. I
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The studies that showed infectivity mainly involved direct intracerebral inoculation of infected blood.
Some peripheral inoculations of infected blood have caused infections, but intravenous transfusion of
blood from human CID cases into chimpanzees did not Jead to infection. This would be expected if
the intracerebral infectivity was near the detectability threshold, as peripheral noculation is less
efficient in most experimental mode]é. However, transfers within the same species are more efficient,
and preliminary reporting (Houston et al 2000, Hunter et al 2002) indicates that transfusion of whole
blood (not leucodepleted) or buffy coat from a BSE infected but asymptomatic sheep to an
uninfected sheep has resulted in transmission of the BSE infection. The Hunter study also showed
transmission of natural scrapie in sheep by blood transfusion.

The stud:es bf experimental TSE demonstrate that blood is infective, at least in some strains of
TSEs. They provide further evidence for the possibility of infectivity in the blood of human CID
patients, particularly vCID. It should be noted that infectivity in patients with vCID is found in

lymphoid tissue, similar to the distribution of scrapie infectivity in sheep (see Section 11.3.3). In the.

~ absence of better data, it would be appropriate to assume that the blood of vCID cases is infective
at the same Jevel] as animals with experimental CID. : v

11.3.2 Epidemiological Evidence for Infecti'vity

Several epidemiological studies have revxewed CJD cases to investigate whether they may have

resulted from blood transfusion. Epidemiological studxes in the UK, the USA and Japan (lewewed

by Ricketts et al 1997 and by Riggs 2001) have shown that CJD patients have no more than’

average exposure to blood transfusions. This suggests | that blood transfusion is not a major cause of
: mfectlon for sporadic CJD cases. -

Four Ausnahan CJID cases were identifi ed who had received blood transfusions (K]em & Dumble
1993). Their symptoms were consistent wnth those of jatr ogenic CJD, but there is no clear evidence
that blood nansﬁJsmns were the cause. ’

A Canadian CID case had received a]bumm from a pool that included the blood of a CJD patlent

. (reported by Ricketts et al 1997). However, the recipient died only 8 months after receiving the_

~ albumin, which short incubation period suggests this was not the cause of infection.

A similar French CJD case received albumin during a liver transplant from a pool that included the
blood of a probable CJD patient (Creange et al 1996). The donor developed probable CID 3 years
after the donation. The recipient died only 2 years -after receiving the transfusions; which is an
unusually Jow incubation period, and suggests that the albumin was not the cause of infection.

Other studies have reviewed recipients of blood :products to_in{/estigate whether they may be at
increased risk of developing CJD. A review of haemophilia centres in the USA revealed no CID
cases in haemophiliacs (repoﬂed by Ricketts et al ]997). '

It is under: stood (letter from Natlona] B]ood Authori ity to CJD Incidents Panel 2001) that at px esent
there are no reported cases of vCID among the haemophiliacs and nnmunodef cient patients who
" have been exposed during regular replacement therapy to potentially contaminated UK plasma
derivatives (factor V11 and IV/1gG) by vCID. This may be exp]amed however by a long mcubatlon
period.
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Investigation of a CJD patient who had donated 35 units of blood in 20 years identified 27 people
who had definitely received the patient's blood, and 8 probable recipients (Schlesselmann 1982).
For 20 units the recipients could not be identified. Of the 35 identified recipients, 18 had died
(51%). None of the identified recipients had neurological dlsease

A similar study of a German CID patient who had donated 55 units of blood (Heye et al 1994)
1dent1f ed 35 recipients, of whom 21 (60%) had died ﬁ'om non-CJD- 1]lnesses up to 22 years later,
and 14 were alive an average of 12 years after receiving the blood

Ini'an ongomg US study of patients who recelved blood from CID patlents (reparted by Ricketts et
al 1997), 147 recipients have been identified, of whom 80 have died. (54%) 'Ihere were no CID
cases among the 65 for whom the cause of death is known. :

A retrospective surveillance study for CJD among persons with haemophlha has been reponed by
Evatt et al (1998). Samples from 24 haemophilia decedents were obtained and examined for signs
of spongiform encephalopathy by a panel of expert neuropathologlsts The panel found no ev1dence
of CJD in any of the specxmens

It is poss1ble that cases of transmlssmn of CJD by blood transfusxon mxght be masked by the much

larger numbers of genuinely sporadic cases. However, unless the incubation penod is very long, this

would only apply to older recipients, since there are significant numbers of Uansfusxons to neonates,
- and cases of sporadic CJD-in young people are rare. '

It is conc]uded from the above that there is no evidence that sporadic CJD- has ever been
transmitted by blood transfusion. Although such transmissions may have occurred, the numbers
would have to have been very small to escape detection. However, it is not certain that this also
apphes to vCID. It has been argued (Brown, personal commumcanon) that the risks from blood
transfusions in humans may be similar for vCJD and sporadic CJD .because the infectivity in animal
models of variant CID is similar to that found in non-variant animal models of the disease.
However, the extent to which thls smnlanty in experuncnta] ammals can be extrapo]ated to humans is
unknown - ‘

For variantuCID,' less epidemiological evidence is- available. 'Ihé Annual Report 2001 from the
National CID Surveillance Unit reports a case control study of vCID risk factors among 51 cases
and 116 community controls. Five of the cases were reported by relatives 1o have had a history of
blood transfusion compared with 6 of the 116 community controls (OR. 2.3 (0.7, 7.8) p = 0.2).
Although this su0gests that previous blood transfusion may have been the cause in one or two of the
51 vEID cases, thei€ is a 20% likelihood that this result arose by chance due to the relanvely small
numbers involved. This information leaves open ‘the possbxhty that blood tmnsfusxon may be a factor
in vCID transmission. '

11:3.3 Indirect Evidence for Infectivity

Most of the evidence above applies to sporadic CID in humans or to experimental scrapie, BSE
and CJD in animals. There are some theoretical reasons why infectivity may be more likely or higher
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in the blood of vCID cases. In sporadic CID, the abnormal form of PrP and infectivity are largely
confined to the central nervous system and the eye and transmission has only been reported through
procedures involving these tissues. In contrast, abnormal PP (Wadsworth ef al 2001) and
infectivity (Bruce et al 2001) has been found n the lymphoid tissues of patients who died of vCID.
Furthermme the abnormal protein has been found in lymphoid tissue prior to the onset of symptoms
of disease (Hilton et al 1998, Hilton et al 2002) This pattern of tissue distribution of infectivity is
sum]ar to that observed in sheep infected orally with BSE (Foster et al 2001). This indicates that
the distribution of infectivity in the body in vCID patients differs from that in patients with the
sporadic form of the disease and may include blood. The role of circulating white, cells in the

pathogenesis of the disease and the contribution of lymphocytes to the total infectivity in whole blood

is far from clear (Raeber 2001) but the normal form of the prion protein has been shown to be
present in human lymphocytes and monocytes (Dodelet & Cashman 1998) and in other blood cells
and p]atelets (Barclay et al 2002) so these components could support prion rephcatlon

Amma] studxes provnde some evidence that the mfectwny in blood in mode]s of variant C]D behave
in a similar fashion to models of other TSEs. It has been proposed (Brown, Personal
Communication) that you might therefore expect the risks of transmission by b]ood would be similar
for vCID -as other forms of the disease in humans. However, the consensus expert view was that
there was currently insufficient ev1dence to support this aroument - R

* It is concluded ﬁ'om the above that mfectlvny in-the blood may. be tno're likely or higher n vCID
cases than in sporadic CJD. Hence the epldemlo]oglca] ev1dence agamst mfectlon via blood may be
valid for sporadic CJD but not for vCJD ' :

113.4 The Vanatlon of Infectmty in Blood Through the Incubanon Penod
IL3.4.1 Tests by Jllanuehdzs et al ._’ : L L

Manuelidis et al (1 978) mvestxoated mfecthty in blood during the mcubatlon penod in experunenta]
CID in hamster-adapted CJD from intracerebral inoculation. The results were expressed in tenms of
numbers of recipient hamsters with- CID, but were incomplete when reported and difficult to
mterpret Nevenhe]ess they indicate the presence of mfect1v1ty throughout the incubation period.

II.3 4.2 T ests by Kuroda et aI

Kuroda et al (1983) mvestlgated the variation of infectivity through the mcubanon penod in mouse-
adapted CJD following intracerebral inoculation. Recipient mice were inoculated mtracerebmlly
The results were expressed in terms of numbers of rec1p1ent mice infected and their mean incubation
period. The results for blood are given in Table 11.3.3. They show significant mfectmty m b]ood
starting at about 30% of the ncubation period and increasing towards the end of the incubation
period.
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Table I1.3.3 Infectivity in Blood by Kuroda et al

Time After Infection Of Donor Recipient Mean Incubation Period
(Assay) Animal (Weeks) Animals Of Recipient Animal
Infected (Days) '
i " 0/4 -
2 0/4 -
3 0/2 -
6 5/5 281
9 3/3 213
14 3/3 156
18 5/5 142

I11.3.4.3  Tests by Diringer

Diringer (1984) estimated the infectivity in the blood from donor hamsters with hamster-adapted
263K scrapie early in the incubation period following intraperitoneal inoculation. The blood was
concentrated so that each 50 pi of inoculum contained 2 ml blood equivalent. This was inoculated
intracerebrally into groups of recxplent hamsters. Table 11.3.4 gives the results. It indicates a
relatxvely high level of nfectivity-up to 40 days ie. about the first thl]‘d of the mcubatmn penod It
gives no mformatlon on the later penod ‘

Table II 3. 4 Infectmty in B]ood by Dmnger

Time After Infection Of ‘Reclpxgnt‘ Mean lncubanon Period
” - Donor (Assay) Animal v ". Animals: . Of Recipient Animal
¥ . . {Days) ... | . Infected " (Days)
3 { 5. L e C 214
) 10 - T 8/8 151
20 373 186
30 4/4 19]
40- - . 212 . . 150

11.3.44 Tests by Casaccia ei al

Casacc;a et al (1989) c0nducted sumla1 tests to Dmnoer but w:th ]esser concentratlon of the blood
and covering the whole mcubatlon penod Blood from donor hamsters with hamster-adapted 263K
scrapie following intraperitoneal inoculation was concentrated so that each 50 pl of inoculum
contained 0.2 ml blood equivalent. This was ‘inoculated intracerebrally into groups of recipient
hamsters. The Jevel of infectivity was estimated from the mean incubation period of the hamsters that
died of scrapie. Table 11.3.5 gives the results scaled from the plot in Casaccia et al (1989). This
indicates a relatively high level of infectivity in the first haif of the incubation period, and a subsequent
decline, with negligible infectivity at the end of the incubation period.
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Table I1.3.5 Infectivity in Blood by Casaccia et al

Time After Infection Of Recipient Mean Incubation Period | Estimated i/c Jog
Donor (Assay) Animal Animals |  Of Recipient Animal " ID5/0.05 m
(Days) Infected (Days) -
| ' 1 6/6 - 107 245
8 6/6 116 1.8
16 6/6 115 1.9
27 6/6 114 ' 20
4] 6/6 129 12
51 6/6 124 , C 14
60 /6 L1322 1.0
70 6/6 120 1.6
80 1/6 132 o 10
90 1/6 138 0.8
100 . , 0/6 . . >160 . -

1345, .-'.Tests'by-Brown et.al '. B . . |

Brown et al (1999) ]ooked at ‘blood mfecnvny duri mg the pri e-clmxcal and chmcal phases of dlsease
and conducted numerous bloassay experiments with blood from nnce mocu]ated mtracerebra]]y by a
mouse-adapted strain of human TSE. The blood was then processed and inoculated intracer ebra]]y
in infectivity assays. Brown-concluded that. infectivity was present in the preclinical phase in the
buffy coat, but was either absent or p1 esent in only trace amounts in the plasma or plasma fractions.
Infectivity rose, sharply. at the. onset of clinical signs. in-both the buffy, coat.and .in, the plasma. Table
11.3.6 below illustrates that the expériments show: that the preclinical infectivity is less than 8% of the

clinical infectivity levels for buﬁ“y' coat and ’]es's"‘than 3% for. plasma.'- If this is -averaged out

proportionate to volumes, it gives a ‘combined 1e]at1ve mfectmty of preclinical to clinical infectivity for
buffy coat/plasma of only 3%

Table II.3.6 Comparison of Pre-clinical and Clinical Infectivity
based on Brown et al 1999

o e

Average Preclinical Clinical Infectivity % mfectmty pr echmcal
| Infectivity [Us/ml) - -~ (1Usiml)' ~¥r... | to'clinical. Lol
- Buffy Coat = - . .82 - L 10600 o 7.7%
“Plasma ' 0.6 . 21.9 e 27%
. Cryo-+] +11 +111 3 0.7.. . . . -

11.3.4.6 . Tests by Hobusvta;n_ etal,

Houston et al (2000) described preliminary i‘epeﬂs of one case of transmission of BSE to a sheep
by transfusion of whole blood taken from a sheep asymptomatic from experimental BSE. (This
sheep was half way through the incubation period and was infected orally). Although this study on
experimental BSE and natural scrapie in sheep is still incomplete, further results from the study have
been reported (Hunter ez al 2002). In total, 24 transfusions from BSE-inoculated sheep have been
carried out. Of these 17 received whole blood and 7 received a fraction enriched in white cells
(buffy coat). Both the positive results to date were in sheep that received whole blood. In both
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cases, the blood was taken from the donor before clinical signs of illness were apparent and the

donors were estimated to be about half way through the incubation period. Two additional animals
who received whole blood are currently showing signs characteristic of early BSE. If these are
confirmed as positive, this brings the rate of transmission to at least 17%. The donor animals in
these transfusions were themselves in the clinical phase of BSE. Of the remaining 20 sheep, one
died of unrelated causes and 19 animals remain apparently healthy. The transfusions for these
healthy animals were camed out between 68 and 1243 days ago

In-total, 21 transfusions from sheep naturally infected with scrapie‘have been carried out. Of these,
4'have developed scrapie. One of the four received the buffy coat.preparation from the blood of a
sheep in the clinical phase of the disease. The remaining 3 received whole blood from donors who

- were 'not yet showing clinical signs. Of the remaining 17 transfused sheep, one died of unrelated

causes and 16 remain apparently healthy although it is too early to be confident that they will not go
on to. develop scrapie. The transmission rate in this part of the study was at least 19%.

The volumes of h]ood‘trahs'ﬁjs_ed _wefé comparable with those used in the freatment of humans.
The EC Scientific Steering Committee assessed the implications of Houston and Hunter papers

detailed above and concluded that the BSE agent is now clearly identified in sheep transfused with
blood from BSE infected Cheviot sheep, and- that the papers reinforced the substance ‘of previous

- opinions by the scientific committees regarding the safety of blood (European Commission 2002).

\

II ’3 4. 7‘ Inter, pl emaon

The available data suggests that the infectivity may remain stable, decrease or increase durmo the
incubation period. However, the evidence for low infectivity at the beginning of the incubation period

~ comes- mainly- fiom animals. inoculated intracerebrally (Manuelidis, Kuroda and Brown). When

considering vCID infections from food -or blood transﬁlsions, the model used in ‘the shecp
transfusion studies are-the most relevant. . Preliminary results indicate that infectivity is present before
clinical signs but a comparis‘on of infectivity at different stages of the disease has not been provided.

The mtrapentoneal moculatxon used by Dn’mge: and Casaccla may be more relevant than the -
intracerebral route. These both indicate a high level of mfectmty early in the mcubatxon penod .
Cassacia found that infectivity declines as the disease progresses. Such a pattern might explain why
several tests on blood from clinical cases have not detected infectivity. Diringer’s study indicated
rising levels of mfectlvxty up to 40 days but later times were not 1ep011ed

For the present study, 1t wﬂl be assumed that the level of mfectlvxty remains constant throuah the
incubation period. The levels estimated below are based on tests on blood from clinical cases, this
may be either an optimistic or a pessimistic assumption.
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1L3.5 The Levél of Infectivity in Whole Blood
11.3.5.1 Tests by Brown et al (1998)

The most detailed available titration of infectivity in blood is from tests by Brown et al (1998). Three
sets of experiments were performed:

» A high input (“spiking”) experiment, using hamster-adapted 263K scrapie. Infected hamster
brain was added to human blood, which was then separated into-components and inoculated
intracerebrally at various dilutions into hamsters. Although an infectivity was estimated for whole
blood in this experiment; the approach produces an artificially high value which does not indicate
the overal] infectivity in normally infected blood. These tests can be used to indicate the-relative
Jevel of infectivity in different blood components. ' :

* A low input “endogenous” experiment, using mouse-adapted CID. Blood from symptomatic
mice inoculated mtracerebm]ly was extracted, separated into components and inoculated
intracerebrally at various dilutions into mice. Although no mfectlons resulted from whole blood,
these tests can be used to indicate the relative leve] of mfectlvny in most of the dlﬁ"elent blood

_ components

» Transfusion expemnents using hamster-adapted scrap:e B]ood ﬁom symptomatic hamstexs was
inoculated mhavenously and intracerebrally. into othex hamstels Although the full results are not
yet available, Rohwer (1997) has given some results. Rohwer has also’ reported in some
presentations at conferences that he obtained one positive infection . from blood inoculated
intraveriously. This was 1 out of 22 transmissions attempted These results have not been
pubhshed : ‘ :

!
-‘.v.u.. .o

Available mfonnatlon on the test jesults is incomplete and unc]ear and no-single- best-estimate of

infectivity is available for whole blood. In the endogenous experiment, 45 ml of blood was obtained

_ from mice with mouse-adapted CJD. Of this, 0.15% (i.e. 68 ul) was inoculated as whole blood into
11 mice, i.e. an average of 6 pl each. None of these11 mice died. This suggests that the ID;o for
whole blood is.more than 6 pl. Assuming a linear dose-response fimction, this would indicate that
the IDso was more than 30;1] le.an mfectmty less than 30 1])50/1111 Intenm 1esu1ts ﬁom Brown et a]
quoted a value of <76 ID/ml but this does not appea: m the ﬁnal paper S

Rohwer (1997) stated that by adding the infectivity - levels esnmated in- the individual - blood
components in the same tests “we get a titre for blood of about 10 iiifectious units (TU)/mI”. Analysis
of the infectivity of the plasma and buffy coat components from the Jow input experiment (Section
11.3.6.2, Table 11.3.11) indicates about 340 U (680 IDsg) frém a 45 mi blood sample (eqiiivalent to
7.6 TU/nI), but the infectivity of the red cell component was not determined. Hence an infectivity for
whole blood of 10 i/c TU/ml would be consistent with a 24% contribution from red cells.

For the transfusion experiments using hamster-adapted scrapie, Rohwer (1997) also stated “the titre
in the blood by these experiments is about 2-10 infectious units/ml”. This is assumed to refer to the
intracerebral route, although this is not clear from the source. No complete results are available.
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This source has the advantage that it included investigation of the infectivity in different blood

components (see Section 11.3.6.2). However, it has the disadvantage that reporting is incomplete
and unclear, with no single infectivity result for whole blood. It only considers infectivity at the end of
the incubation following intracerebral inoculation. '

I1.3.5.2  Tests by Brown et al (J 999)

Brown et al (1999) conducted further experiments to assess the infectivity of buffy coat, plasma and
plasma fractions, at both preclinical and symptomatic stages, as summarised in Table 11.3.7 below,
which. compares infectivity with the levels determined in his previous experiment (I1.3.5.1).
Unfortunately no infectivity experiments would appear to have been conducted on red blood cells or
whole. blood since 1998. However, -infectivity of whole blood can be estimated from its
components. '

Table 11.3.7 Comparison of Infectivity in Brown et al Experiments 1999 with-1998

Brown et al 1999

Brown et al 1999

Brown et al 1998

Asymptomatic Symptomatic Symptomatic
|| Buffy Coat 164 212 88.8 -
Plasma 1.2 56.2 20.6

(All units in IDs/m] component, where 21Ds/ml= 1 TU/ml ..

LI

Both buffy coat and plas_ma:céntahaed higher infectivity levels duriﬁg the symptomatic stage than
those found in the earlier.Brown. & al:(1998) experiments (by a factor of approximately 2.5).

Brown et al considered that the higher infectivity levels in the buffy coat in the 1999 paper were
expected, because in the earlier 1998 paper some mice receiving buffy coat had died with typical
clinical signs but were not included in the infectivity” calculations because their brains were not

-examined for PrP, hence death was not proven to have resulted from disease transmission.
However, Brown (2001) considers: that the higher. symptomatic infectivity value found in the 1999
experiments for the buffy coat is ‘‘clearly an overestimate, or we would already have seen many
cases of CJD in blood recipients”. The experiments indicated that preclinical infectivity is less than
10% of the clinical infectivity levels.

I13.53  Tests by Diringer.

Diringer (l 984) esthnaté.d'the inféctivity m the b]ood from donor hamsters with h_amster—adapfed
263K scrapie from intraperitoneal inoculation, early in the incubation period (Section 11.3.4.3).
Based on an incubation period range of 130-200 days, Diringer estimated an infectivity level of 5-50
i/c TU/ml.

This source has the advantage of considering infectivity during the incubation period following'
intraperitoneal inoculation. However, it has the disadvantage that it was based on scrapie, and that
titration was not performed.
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I1.3.5.4  Tests by Casaccia et al

Casaccia et al (1989) conducted similar tests to Diringer, but wit‘h Jesser concentration of the blood
and covering the whole incubation period. Blood from donor hamsters with hamster-adapted 263K

scrapie from intraperitoneal inoculation was concentrated so that each 50 pl of inoculum contained

0.2 ml blood equivalent. This was inoculated intracerebrally into groups of recipient hamsters. The
Jevel of infectivity was estimated from the mean incubation period of the hamsters that died of
scrapie. Table II 3.3 gives the resu]ts

The average mfecnvny during the ﬁxst half of the incubation period was 10’ 8'.[D:.O/O 05 ml inoculum
(= 63.1D5p/0.05 ml indculum). Since each inoculum contamed 02 ml blood equivalent, this can be

expressed as 310 IDsp/ml. The average over the whole incubation period would be approxnnately .

half of this.

This source has the advantage of considering infectivity during the whole incubation perio‘d following

intraperitoneal inoculation. However, it has the dlsadvantage that it was based on scrapie, and that

~ titration was not performed
1I.3.5.5 Tests by Bruce el al

Bruce et a] (2001) cond_ucted bloassay experhnenté on mice with plasma and buffy coat from vCID
patients. The experiments failed to detect infectivity in either source but could be used as an upper
limit for infectivity, as follows. For plasma, each animal received an undiluted 0.02 mis inoculum. The

absence of infections indicates that 0.02 mls of p]asma must contain much less than 1 IDso. In tota] -

39 animals were mocu]ated w1th plasma from 4 vCID- patients. This . indicates a probability :of
infection:less than ]/39 = 0.026. .Assuming-a linear dose-response model (Section 11.6); this is
equivalent to 0.026/ 0.5 IDso units (i.e. the dose with 0.5. probablhty of infection) in the dose volume
of 0.02 ml. Hence the limit of detection is estimated as 0.026/ (0.5 x 0.02) = 2.6 mouse ic IDsp/ml.
Since the buffy coat was’ diluted two-fold before inoculation into a similar mmber of animals, the
limit of detection for it would be appmxnnately a factor of2 hlgher :

These experiments were conducted across the human—mouse species barrier. Bruce et al assume
that this barrier is approximately 500, based on the cattle-mouse species barrier. Following this
assumption, the limit of detection for infectivity within a species would be 2.6 x-500 = 1,320 human
ic IDso/ml for plasma. This is significantly more than the infectivity assumed in the present report for
plasma and buffy coat, hence it is not surprising that the experiment did not detect any mfectmty,
and the upper lumt is of very ]nmted use.

I1.3.5.6 Wadsworih et a_l

Wadsworth et al (2001) indicates that although highly sensitive immuno-blotting analysis methods for
detection of PP have improved, they are not yet sensitive enough to be used for.estimation of blood
infectivity unless spiking has taken place to raise infectivity levels. Additionally, the quantitative
relationship between PrP and infectivity is uncertain.
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11.3.5.7  Selection of Estimate

The above approaches are compared in Table 11.3.8. In order to put them into comparable units,
the values are converted using 1 TU = 2 IDs,. They give estimates of infectivity in blood ranging from
4 t0 300 i/c IDsp/ml. The experiments by Brown et al (1998 and 1999) are at the lower end of this
range.

Since these experiments all used species and disease strains that have been selected to achieve
transmission, it is likely that they would provide an over-estimate of the infectivity of vCID in
humans. Infectivity in brains from patients dying of vCID has been estimated. to be in the region of
10® ic IDyp/g tissue. Infectivity Jevels were in the range of 10° - 107 icIDso in the two mice brain
pools used in Brown et al (1999) experiments and the higher of the brain pools was associated with
the higher blood infectivity levels. However, a value of 10 ¥/c IDso/ml is used for this assessment,
because the lower end of the range has been reported more consistently. '

Table 1.3.8 Esnmates of Overall Infechvxty in-Blood .

Souz ce ’ Original Estimate ..~ EstimateIn
‘ - _ Comparable Units
Rohwer (1997) hamstervadapted scrapie +|. . 2-10hamsteri/c1U/ml , 4-20 hamster i/c 1Dso/ml
. hamster blood " hamster blood
Brown et al (] 998) mouse adapted CJD 10-15 mouse i/c TU/ml mouse -20-30 mouse i/c IDsp/mi
(“Endogenous experiment”) L blood ) ““mouse blood
Brown et al (] 999) mouse adapted CID " 0.5-15 mouse i/c JU/m] 1-30 mouse i/c IDso/ml
(range allows for pre-clinical and chmcal - mouse blood - --.-mouse blood
. infectivity) ' " (buffy coat/plasma only) {(buffy coat /plasma only)
.Casaccia et al (1989) hamster scrapie 1.8 log hamster 1D5p/0.2 ml 310 hamster i/c 1Ds¢/ml
‘tests (first half of incubation period). | ' "hamster blood equivalent " hamster blood
Diringer (1984) hamster scrapie tests ' 5-50 hamster i/c TU/ml] 10-100 hamster i/c IDs¢/ml
{first third of incubation period) " hamster biood equivalént ] " "hamster bload

11.3.5.8  Conversion to Intravenous Route

All the above estimates are based on intracerebral (i/c) inoculation, which is in general the most
efficient route for transmlttmg infeetion. Intravenous (i/v) inoculation is reported to be 10 times less
efficient than the’ e route, based on other tests with ‘mouse-adapted scrapie (Kimberlin 1996).

Brown et al (] 999) conducted a comparison between i/v and i/c administration routes of inoculation
and found a 7-fold reduction in infectivity by the i/v route using plasma from a murine model and a-5
fold reduction using buffy coat from a murine model. The research was conducted with blood from
mice that had earlier been-infected with a mouse-adapted strain of human TSE.

DNV propose a reduction factor of 5 for.conversion from i/c to i/v inoculation. This will be used for -
whole blood, blood components and plasma fractions. :

Combined with the estimate of V/c infectivity of 10 ¥/c 1Dsp/m] blood above, this gives 2 i/v IDsg /ml
blood, with a range of approximately 0.2 to 60 i/v 1Dsq /ml.
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It should be noted that Brown et al (1998) suggested that the i/v route might be 100 times Jess
efficient, based on earlier work by Kimberlin and this indicates the uncertainty in this parameter.

11.3.6 The Leve) of Infecti'vity in'B]ood Components
11.3.6.1  Based on White Cell Content

In most studies, the highest Jevels of infectivity are found in fractions containing white blood cells.
The involvement of lymphoreticular tissue has already been discussed but the contribution of the cells
to total blood infectivity is uncertain. Nevertheless, one possibility is that, when blood is segregated
into components ‘and processed into blood products, infectivity may emain in the products in
proportion to the number of white cells present. -

" The mean white cell content in a 450 ml donation of whole blood -is taken as 4% 10° cells per unit
(Appendix 1.4.2), i.e. 8.9 x 109 cells per litre. If the infectivity is taken as 2 i/v IDso/ml and assumed
proportional to the number of white cells, it can be expressed as 2.2'x 107 IDsp per white cell. The

infectivity in each blood component can then be estnnated from the whlte cell content (Appendix 1.4)

as summarised in Tab]e 11.3.9.

Table 11.3.9 Infectmty Based on White Cell Content

. Blood Product Yolume Fractlon Of | Mean ' Infccm')ty
i (mVunit) | Volume WBCs (IDSOIumt)
. _ ’ (per unit)
_[Wholeblood- . .~ . 450 1.000 4x10° " 900
" {Plasma : o 225 00500 4| 4x10° ".509..
Plasma (filtered) ) ). 228 - 0.500. 1,000 . 00002
- [Red cells (with buffy coat) - 225 | 0500 | ax10° 900
Red cells (buffy coat removed) 212 . | 0470 sxi0' (| 110~
Red cells (Jeucodepleted) ©212 - -0.470 5x10° o
Buffy coat 14 0.030 3.5x10° 800
Platelets (unfiltered)* 075 j ©0.002: |- 6x10° - 14
Platelets (filtered)* : 0.75 0.002 12%10° 0.03
» - - Figures are for platelets as derived from }: unit of blood, while therapeutic platelet doses are typically

derived from the pooling of 4 individual donations. - Figures.do not mclude the plasma present within a platelet
dose. Also, it should be noted that a f ltered platelets therapeuhc dose has a UK spec:f cation that '100% of units
have a WBC content of less than 5 x 10° per therapeutic dose (1 .2'x 10% per unit of blood); routine 1estmg
indicates an average WBC count ‘of 5x 10°. Unfiltered platelets referto the removal-of buffy coat. :

This approach may under—esnmate the Jevel of mfectlvxty in plasma and in. ]eucodep]eted red cells
because it is possible that infectivity could be present in-other cellular. components, including
fragments of white cells, not just white cells. Protein is also a component of plasma, so it is also
possible that prion exists in soluble form. Hence this approach may be regarded as an extreme
estimate, optimistic for plasma and Jeucodepleted components, and pessimistic for red cells with

buffy coat attached.
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11.3.6.2  Tests by Brown et al (1998)

Brown et al (1998) investigated the distribution of mfcctmty in dlﬁexent blood components. Two
separate experimental methods were used - a high input (‘spiking’) experiment and a Jow input
endogenous one.

In their high input (“spiking”) experiment, artificially high levels of hamster-adapted scrapie infectivity
from brain homogenate were added to normal human blood, which was separated by centrifugation
into red cells, white cells/platelets and plasma components, and the plasma was subjected to Cohn
fractionation, as used by the American Red Cross. Titrations in each component were then
determmed as shown in Table 11.3.10. :

These results show that the majonty of the mfectlwty went into the red cell component, a]though the
infectivity concentration was higher in the white cell/platelet component: Only 32% of the infectivity
in whole blood was recovered in the blood components, and only 1.5% of the infectivity in plasma
was recovered in the plasma fractions. While the latter effect could be a genuine effect of
fractionation, a more cautious interpretation might be that this method under- estimates the- irifectivity
in the components. As a sensitivity test, the percentaoes cou]d be adJusted in proportion so as to
sum to 100%. SR : :

, ThlS expenment is questionable because the pamtxonmg of the mfect1V1ty may Jeﬂect the prOpemes
- of the brain homogenate; which would be very different from blood. However, the results of the
experiment are broadly consistent with the more realistic endogenous experiment described below:

: Table IL.3.10 Infectlvny Based on Splked Blood E)perlments

s

Component Specnmen .lnfectmty Total lnfectn'lty % Of
Quantity Concentration Qog IDs) " Infectivity
(og IDs,/m1) In Whole Blood
or 10127 ID 5.,/ g) ’
Whole blood 468ml 83 93x10° 100 %
Red cells 20.0m} 8.0 - 20%10° C 2%
White cells/platelets 20ml 85 63x10° 7%
Plasma 24.0ml 7.1 3.0x10° 3%
Cryoprecipitate T 0.26g* 6.6 1.0x10° L 071 %#
Fraction I+1+]11 0.93 g* 6.1 12x10° - 0.86%#
- | Fraction IV, +1v, 0.87g* .40 87x1C° 0.006 % #
Fraction V' 1.66 L 2.5 05x10° _0.0004 % #

* Based on frachbﬁation of an 11 ml plasma sample.
# Percentage of infectivity in plasma.

In the endogenous experiment, blood from mice with mouse-adapted CJD was separated into

)

components and ﬁacnonated as above. Titrations were not carried out, but the' infectivity in the
blood components dan be estimated from results provided by Rohwer as shown in Table 11.3.11.
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Table I1.3.11 Infectivity Based on Low Input Experiments

Component Vol Positive/ | Total Infectivity % Of Total Infectivity
(ml) Inoculated Dge)** Infectivity Concentration
Animals (IDsy/ml or IDsy/g) |

Whole blood 45 0/11 - - -
Red cells = - 18 . 07 - ~ - . -

1i- White : 35 - 212 2006 - 29.4 574
cells/platelets o :
Plasma pellet* 0.2 423 14.6 2 73
Plasma | 226 8/124 466 68.4 ' 206
Cryoprecipitate | 0.15 511 46 964 " 308
Fraction I+1]-HI1 | 0.4 . 6/43 36 744 - 90
Fraction 1V, + ] 0.86 0/86 - : - e
v, . ‘ . : o i .
Fraction V 122 0/94 : - - -

* White cel} pellet recovered by cemnfuganon of plasma
* * Based on Poisson Titre approach
i Percentage ‘of mfectwlty in plasma + white cell pellet

These results show that a large proportion of infectivity was in the pellet extracted from the plasma
component by centrifugation. It is assumed that this infectivity would normally remain in the plasma
. component. The small number of animals inoculated with red cells mean.that no infectivity can be

detelmmed for this' component, but the results are consistent with.a ]ngh ]eve] of mfectlvxty n the red

cells, as in the spiking experiment.

Only 17% of the infectivity in plasma (including the plasma pellet) was recovered in the plasma

fractions. As a sensitivity test, the pexcentaoes could be adJusted n p] oportion so as to sum to-

100%, as for the sp1kmo experiment.

The results show a low Jevel of infectivity in FJactlons IV and V, but do not quantify it. However,

they are consistent with the results from the splkmg experiment, and could be combmed with it to

quantify the infectivity in these fractions.
I1.3.6.3 - Tests by Brown et al (1999)

Brown et al (1999) conducted fiirther experiments to determine infectivity of buffy coat and plasma
as summarised previously in Table 11.3.7. Unfortunately, no. experiments were conducted on red
blood cells. The relative infectivity of the plasma and buffy coat dunno the symptomatic staoe are
very.similar in both the 1998 and 1999 tests.

I1.3.6.4 _ Tests by T aylor et al (2000) o o . )

Tay]or et al (2000) developed a mouse-adapted BSE strain (301v) mode] w}nch gave prelunmary
-results of plasma infectivity of 5 ic IDso /ml, which is consistent with the value of 10 i/c Dsy/ml for
whole blood selected in Section 11.3.5.7.
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I1.3.6.5  Other Experiments

Several experiments that indicated infectivity in blood used buffy coat (platelets and white cells) (see
' Tables I1.3.1 and 11.3.2). The fact that they demonstrated mfectmty in the buffy coat does not prove
that there is none in the other components.

Other tests indicated infectivity in plasma from a sporadic CJD case (Tamai et al 1992) and serum
(i.e. plasma with fibrinogen removed) from experimental scrapie in sheep and rats (reviewed by
Brown 1995). It is possible that white cells were incompletely removed from these components, so
this does not prove that infectivity is present outside white cells.

11.3.6.6  Comparison of Estimates

Figure 113 1 compares various ways of estunatmg the breakdown of infectivity in whole blood
donations between the different components.

Figuré‘]].3.1 Comparison of Estimates of Infectivity in Blood Components

Low-dose experiment

Low-dase experiment wilh upper imi of red o T o
cell conirbution _ ST

Low-dose experiment with red cefl
toniribution lo maich whole blood tols!

Spiking i ing los! infectiv

Based on component volumes r

Based on while cell contenls I ] {m : ! - 87.4 - 0.1
: 1 I I |
4 T o T — v T T v T

0.0 10.0 20.0 30.0 40.0 50.0 600" - 70.0 . 800 90.0 100.0
% OF INFECTIVITY IN EACH COMPONENT :

[BRed celis {putty coat removed) DButty coat {white cells) BPlasma | )

The methods are:

1. Direct analysis of Jow input experiment (Brown et al 1998) with zero for red cell component.
Note that Brown et al experiments in 1999 gave similar proportions for infectivity breakdown,
hence they are not shown on Figure 11.3.1. '

2. Analysis of Jow input experiment but with 1 out of 7 inoculated animals assumed infected, giving
a pessimistic estimate of the red cell contribution.
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3. . Analysis of low input experiment (Brown et al 1998) with a red cell contribution of 24%
~ calculated from another study (see Section I11.3.5.1). This is considered to be the best approach,
and the infectivity proportions are then combined with the whole blood infectivity of 2 ifv IDso/m!

(as derived in Section 11.3.5.9) to give infectivity values for each blood component.

4. Direct analysis of spiking expexilnent with no correction for Jost infectivity.

5. Analysis of spiking experiment with per_centages increased to eliminate lost infectiviiy;-

6. Infectivity concentrations assumed-to be the same for all components, giving percentages
proportional to the component volumes.

7. Infectivity in each component assumed propomonal to whlte cel] content (Secnon 11.3.6.1).

The wide variation between the possible approaches illustrates th‘e substantia] uncertainties involved.

Using the Brox;vn' et al-data Jeads to' the conclusion  that, although the highest: infectivity
concentration is in the buffy coat, much of the total infectivity remains in the red cell and plasma
components. C]ear]y it would be“desirable to have better quality data on these aspects.

The selected mfec’uv;ty breakdown based on App1 oach 3 above is summansed in Table 11.3.12.

Table H 3.12 Selected Infectivity of Blood Components Based. on: Brown et al (1998)

Blood Product - Yolume ) lnfechvnty " Infectivity
(mlunit) (ID50/unit)* Concentration
Lo FHIDS0/mI)E. - -
Whole blood 450 900 f .20
{Plasma S 225 o kR 4g0Y o2l
. ("53 A% of900)**
Red cells 212 219 1.0
(=24.3% of 900)** :
-[Buffy coat J14. e e 201 149
(=22.3% of 900)**
Plasma (ﬂtered) 225 480 **» 2.1
Red cells (]eucodepleted) 212 2% 0.01
Platelets (unfiltered) (4 donations) 3 20%*** 7
Platelets (filtered) (4 donations). 3 b 0.7
* Note that infectivities given are for Intravenaqus administration

*+  See Section 11 3.6.6, Approach 3

**»  The basis for the fillered components is described in Section 11.4.2.
»*+**  Fioures for Platelets are for 2 therapentic dose, which originates from the pooling of 4 separate donations
(infectivities shown assume only ] of the donations was from a patient with vCID). Platelet figures do not include
data for the plasma present in a therapeuue platelel dose (lyp)cal platelet therapeutic dose is 300ml, compnsmg 297

mi p)asma and 3 ml p]atclcts)
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11.3.7 The Level of Infectivity in Plasma Fractions

Figure 11.3.2 provides an outline of the plasma fractionation process, illustiating the intermediate
fractions that are used in manufacturing the final plasma derivatives.

Figure I11.3.2 Outline of Plasma Fractionation

IV

Cryosupematant }—‘

Sobe e WD .
Plasma batch Frl+11+11
20.000 Fr.1}

7
Cryoprecipitate|

R Factor ILIX.X
'/ . Factar IX

7 A%(ithromhin

The low dose experiments by Brown et al (1998) estimate the infectivity in plasma fractions as

detailed previcusly in Table 1.3.11.  Further experimentscarried out by Brown et al (1999)

estimated infectivity of the various fractions during both the pfe»clinical and symptomatic stages of
disease. It was concluded that plasma and its fractions contained only trace amounts during the pre-
clinical stage (at the limit of assay recognition, and were detectable only by the inoculaticn of larger

numbers of animals than usual). Cryoprecipitate levels at the symptomatic stage of disease
contained Jow" infectivity Jevels (but approximately twice the infectivity levels identified in the 1998

experiments).  Also, the experiments detected trace infectivity levels in fractions IV and V at the

symptomatic stage, unlike the 1998 endogenous experiment.  Table 11.3.13 summarises the

experimental data and compares it with data from Brown’s 1998 experiments.
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Table I1.3.13 Comparison of Plasma Derivatives’ Infectivity in Brown et al
Experiments in 1999 with 1998

Brown et 2] 1999 Brown et al 1999 Brown et 2] 1998
Asymptomatic Symptomatic Symptomatic
Plasma 1.2 - 56.2 20.6
Cryoprecipitate 1.4 (combined with LI1111) | 5.2 2.4
Fraction I+1I+10 > 1.4 (combined with eryo) NT 1.6
v NT 1.0 < (.22
\4 NT 0.3 <0.30
V supernatant NT ND NT

Note that some infectivity levels for the 1999 experiments have been combined from the 2 pools of experiments o enable
simple comparison of relative infectivities to be made. All units in 1Dp/m plasma.

NT = not tested

ND = riot detected

*  The Brown et al (1999) experiment also separated Fraction 11 from Fractions 1 and 11]; and most of the infectivity
(95.6%) was found to remain with Fractions ] and 111,

There are several possible ways of analysing the available data, as shown in Figure 11.3.3.

Figure I1.3.3 Comparison of Estimates of Infectivity in Plasma Fractions

" Low-dose experimenl

Low-dose experiment with upper imil
of Fraclion IV + V contribution

Low-dose experimen! excluding Iost v Y
infectivity -

Spiking experiment

Spiking experiment excluding los!
infectivity

Low-dose experiment + spiking for
Fractions IV+V

Low dose experiment (Brown 98} for
Cryo LI} + Brown 891or IV& V

30 40 50 60 70 80 90 100
% OF INFECTIVITY IN PLASMA IN EACH FRACTION

[ Cryoprecipilale BFraction | + I + I} OFraclion IV DFraction V

The methods are:
1. Direct analysis of low input experiment (Brown 1998) with zero for Fractions JV and V.

2. Analysis of low input experiment (Brown 1998) but with 1 of the inoculated animals for
Fractions- TV and V assumed infected, giving a pessimistic estinate of thewr contributions.
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3. Analysis of low input experiment (Brown 1998) with percentages increased to eliminate lost
infectivity.

4. Direct analysis of spiking experiment (Brbwn 1998) with no correction for lost infectivity.

5. Analysis of spiking experiment (Brown 1998) with percentages increased to eliminate lost
* infectivity..

6. Analysis of low input experiment (Browh 1998) with contributions for Fraction IV (0.006% of
plasma infectivity — see Table I11.3.10) and Fraction V (0.0004%) from the spiking experiment.

7. 'Analysis of low input experiment (Brown 1998) provides data for Cryoprecipitate and Fractions
1, II'and III with contributions provided by the low dose Brown et al experiment (1999) for
Fractions IV (from. Table 11.3.13, the infectivity of Fraction IV is 19.2% of Cryoprecipitate =
2.39% of plasma infectivity) and Fraction V (0.72% of plasma). The infectivity of Fraction II
can also be estimated from Brown et al’s experiment (1999) as 4.6% of the infectivity of
Fractions 1, 11, 111. o

Approach number 7 is the favoured approach.

The wide variation between the possible approaches illustrates the substantial uncertainties involved,
particularly regarding the. reduction 'in -infectivity due to fractionation processes. However, all
approaches indicate that most infei;tiyity remaining after fractionation is in the cryoprecipitate and
Fractions I and II1, and that infectivity in Fractions II and V is rélatively low.

The selected infectivity breakdown based on Approach 7 above is summarised in Table 11.3.14.

‘ | Ta_ble.:II.3.l4 ‘S(.:lecte.d Infectivify in Pl_asrha Frzictions
Based on Brown et al (1998 &1999)

Plasma Fraction Volume Infectivity Infectivity
(ml/450 ml (Ds/unit | Concentration
whole blood) | whole blood) (D4, /ml fraction)
Plasma 230 480 2.1
Cryoprecipitate ' 3 60 19.6
Fraction 1.+ 11 + 111 8 36 44
Fraction 11 : 3.8 1.6 043
Fraction IV 17.5 115 0.66 .
Fraction V.- 248 34 . 0.14
Cryosupernatant ) 227 50.6 0.22

I1.3.8 Summary of Derivation of Infectivity Levels

Figure 11.3.4 overleaf summarises the key steps involved in the derivation of infectivity levels.
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STEP 1

STEP 2

STEP 3

STEP 4

Figure I1.3.4 Summary of Derivation of Infectivity Levels

Whole Blood Infectivity

Conversion

to Intravenous

Intracerebral

Blood Components
Infectivity
Plasma Fractions

Infectivity

Summary

Different experiments gave a range of infectivity

from 4-300 ic IDsg/ml. Lower end of range
selected (see Section 11.3.5.7). .

Five fold reduction factor chosen for conversion

from i/c to i/v inoculation, based on experiments.

A 24% infection contribution from RBC..is
derived as detailed in section I1.3.5.1. For plasma
and buffy coat, the Brown et al experiments give
their proportional infectivity and combining this
with. 24% RBC, these are then related to the 900
iv IDgo/ unit whole blood infectivity derived in
Step 2. |

Brown’s 1998 and 1999 experimental data is used
to determine the proportions of the plasma
fractions infectivity and this is then related to

the plasma infectivity derived in Step 3.~

Relevant
Scction

Section I1.3.5.1

to 11.3.5.7

Section 11.3.5.8

Section I1.3.5.1
S_cction 11.3.6.2
to I1.3.6.6

Section 11.3.7

‘Bufty: 201 i/v IDso/unit whole blood

Selection of Infectivity

10 i/ ID<o/m! whole blood

2ilv ID§o/ml whole blood
(=900 i/v IDso/unit whole blood)

Whole Blood: 900 i/v IDgp/unit
Plasma: 480 ifv IDsp/unit whole blood
RBC: 219 ifv IDsp/unit whole blood

-

Cryoprecip: 46 i/v IDsp/unit whole blood
Fract [ &III: 34.4 i/v IDs/unit whole blood
Fraction II: 1.6 i/v IDg/unit whole blood
Fraction IV: § i/v IDsp/unit whole blood
FractionV: 2.8 i/v IDs/unitwhole blood
Cryosuper: 48 i/v ID/unit whole blood

The above is for non-leucodepleted blood. Any necessary adjustments for Ieucodeplct;d blood products should be made with reference to Appendix 11.4.2,

p:\c716108 dept of health\c32157742 (old Itc no)\final report\app ii.doc
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