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Prion diseases are efficiently transmitted by blood transfusion in sheep.
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Abstract

The emergence of variant Creutzfeld-Jakob disease (vCID), following on from the
bovine spongiform encephalopathy (BSE) epidemic, led to concerms about the
potential risk of iatrogenic transmission of disease by blood transfusion and the .
introduction of costly control measures to protect blood supplies. We previously
reported preliminary data demonstrating the transmission of BSE and natural scrapie
by blood transfusion in sheep. The final results of this experiment, reported here, give
* unexpectedly high transmission rates by transfusion of 36% for BSE and 43% for

scrapie. A proportion of BSE-infected tranfusion recipients (3/8) survived for up to 7
years. without shewing clinical signs of disease. The majority of transmissions '
resulted from blood collected from donors at >50% of the estimated incubation
‘period. The high transrtission rates and relatively short and consistent incubation.
periods in clinically positive recipients suggest that infectivity titres in blood were
substantial and/or that blood transfusion is an efficient method of transmission. This

- experiment has established the value of using sheep as a model for studyin
transmission of vCID by blood products in hurnans. .

In(rpducﬁdn

Transmissible spongiform encephalopathies (TSEs) are neurodegenerative diseases,
“which include Creutzfeld-Jakob disease (CJD) in man, scrapie in sheep and bovine
spongiform encephalopathy (BSE) in cattle. A new variant of CJD (termed vCJD) *
was recognised in-the United Kirigdom in the mid-1990s, apparently as a result of
transmission.of BSE to humans'. To date, there have been 166 cases-of vCID
recorded in the UK, as well as several cdses i other countries. Human TSEs are
characterised by long asymptomatic incubation periods-(usually several years), and,
there is no reliable test for detecting infection before the onset of clinical disease. It is
not knawn how many peaple in the UK harbour vCID, although estimtes based on
screening of tonsil and appendix samples suggest there could be up to 4(_)002, These
infected individuals pose a risk of human-to-human transmission via blood
transfusion or contaminated surgical instruments.

In patients-with vCJD there is widespread replication of the infectious ageént and
deposition of PrP™ (disease-associated form of prion protein) in lymphoréticular
tissues such as the tonsil, spleen and lymjph nodes, in contrast to sCJD, where
lymphoreticular involvement is. minimal’. The fact that lymphocytes continually

" recirculate between blood and lymphoreticular tissues strongly suggests that the blood
of vCID patients is likely to be infectious, Data from rodent TSE models had shown
that the higliest levels of infectivity in blood were associated with leukocytes and, to a
lesser extent, plasma‘._As aresult, costly; control measures such as leucodepletion

_(filtration of blood and blood products to remove leukocytes) and importation of
plasma were introduced to protect UK. blood supplies, despite the limited data that |
were then available to judge the size of the risk and the efficacy-of the control :
measures. : : ‘

The potential for using sheep as a model for studying the risks of vCID transmission
by blood transfusion was highlighted by the similarity between the distribution of
infectivity and PrP*® in sheep infected with TSEs and humans infected with vCID*".
One factor limiting the successful transmission of TSEs by blood in rodent models
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was the small volumes of blood that couldbe injected. In contrast, the relative .-
similarity in size of sheep and humans means that volumes of blood comparable to
those used in human transfusion practice can be coliected from and transfused into
sheep. Using this model, we previously reported preliminary results showing that both
BSE and natural scrapie could be transmitted between sheep by blood transfusion®®,
Although serapie is not thought to be transmissible to hiumans, it Was included as a
representative of infection acquired under field conditions, which may give different
results to those-obtained from experirentally infected animals. Our blood transfusion
experiment in sheep is complete after nine years, and this paper presents the full data
from the study. The overall transmission rates for both scrapie and BSE are
surprisingly high when factors such as the stage of infection and genetic background "
are taken into dccount; suggesting that blood transfusion represents an efficient route’
of transmission.. : o ’ ’

Materials and Methods
Donor and recipient s'h_eep
. The animal work was reviewed and approved by-intémal Ethical Review proce ures '

Office Project Ligences.

at the Institute for Animal Hpalth,_UK; and carried out under the authority.of Home DR

PP gendtzp’e_s of g]l"shecﬁ were confirmed by-sequencing tix‘c._c"qdin'g regionof the: - .
- PrP gene', and-ate tepresented by singlé letter amino-acid code for ¢odors 136, 154 ™

and 171, which have been linked to scrapie susceptibility (e.g. ARQ represents

alanine, arginine and glutamine respectively-at codons 136, 154 and I71),, ~ 7+ - "

All dofior sheep Were from the Edinburgh NPU Cheviot flack, which has endéfiic -
natural scrapie. The recipient sheep. (including scrapie negative control donors) Were: -

Cheviots.derived from the DEFRA scrapie-free (DEFRA/SF) flock 6f New Zéal{md e

-brigin. Transfusion recipients, positive and negative, controls weré housed ina
purpose-built isolation unit on a different site to the donors, with strict procedures in

place to'mirimise the risk of cross-contamination between groups; as described”, The
sheep were scored at weekly intervals for clinical signs of TSEs, and killed when they o

reached humane ¢nd points agreed with the Home Office, For experimentally
inoculated ariimals (BSE donors, positive controls and transfusion recipients), the
incubation period (IP) in clinically positive sheep was defined as the period between
the date of inoculation and the date of death. For sérapic-exposed donors, the IP'in- -
clinically positive sheep was defined as the age at death.(i.c. they were assumied to
have becomé infected immediately after birth). T T

Blood collection and transfusion

Procedures for blood collection/transfusion were-as previously described’. Briefly,. . :
_venous blood (450-500m! = 1 unit) was collected into sterile collection bags (NBPI- .
Fresenius, Emmer-Compascuum, NL)-containing citrate phosphate dextrose adenine
solution as anticoagulant. From donors that were about to be euthanased, 2 units were
collected just before post-mortem, while from donors that were to be left alive,
separate collections of I unit were made at least 28 days apart. However, for practical
reasons it was not always possiblé to collect 2 units of blood from every donor sheep.

89

. of the donor and recipient shecp are in Table 1.

' Scrapie_blbéd transfusions .
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In most cases where 2 units of blood were obtained, one was transfused as whole
blood (without leucodepletion) and the other was used to prepare a buffy coat

fraction.

BSE blood transfusions

Fifteen sheep experimentally inoculated either oraily (14) or intracerebrally (1) with
S5g'or 0:05g respectively of BSE-infected cattle braig homogenate were used as blood
donors. The donor PrP genotypes were ARQ/ARQ (n = 3), ARQ/AHQ (n=5) or
AHQ/AHQ (n = 7), which are resistant to natural scrapie in the;NPU flock, but

" produce the shortest IPs after inoculation with BSE. Two sheep previously reported as

donors® were excluded from the study (along with their 'recipiems).when re-
genotyping showed them to be ARQ/ARR and VRQ/AHQ respectively, genotypes

“which result in relative resistance to oral infection with BSE. .

Elcvc_n donor sheep provided blood fof transfusion at the preclinical stage of.

. infection. Eight of these were culled at the time of donation as part of a separate time

course pathogenesis experiment. The remaining three pre-clinical donors went on to
develop clinical signs of BSE, with respective IPs 0f 629, 761 and 2131 days, post
infection, Four sheep were used as blood donors onice.they had developed clinical -
signs of BSE at 561-671 days post infection. PrP* deposits in brain and/or in.

. peripheral tissues were confirmed.in all clinically affected donors by

.immunohistechemistry (IHC). In two donors culled.at the pre-clinical stage, sparse..
prp% deposits were found in only one tissue in each.sheep: Peyer’s patch;(58x81) and:

-, dorsal root ganglion (60x49). However, a negative result was obtained when the sathie -
- tissues were:immunostained in anether laboratory, There were 15 ARQ/ARQ::“ .

recipients of whole blood and 7 ARQ/ARQ recipients of buffy coat from BSE-

infected donors, Figure 1 gives asummary of the. experiinental design, Wﬁilc details .

The di;xiidx"s for thls t.:‘.xvperizgﬂept wcr: t.qr.x VRQNRQ and one VRQ/ARQ Chc\’/io'_t )
. sheep from the Edinburgh NPU flock, whete sheep.of these-genotypes show a disease
'incidence'approacl_]ing 100%. Epidemiological and-pathological evidence suggests

‘that infection occurs around the time of birth. Blood collections were:made from ~ .-

" "animals in 3 different age groups (200-250 days, 450-500 days, 700-850 days) to

_represent donors at different pre-clinical stages of disease, as,well as from-one clinical
case, Seven donors were culled after developing clinical signs. of scrapie at ages
ranging from, 1081 to 1556 days, and were confirmed positive by histopathology and .
IHC. Two donots were culled before the onset of clinical signs at 1197 and 1350 days

- of age respectively, but PP was de.tévcted in their tissues by THC. Two donors died

prematurely at 349 and 974 days of age: one-was [HC negative, in the other, the
tissues were too decomposed to allaw analysis. There.were 21 recipients (all

" VRQ/VRQ PrP genotype).of blood from scrapie-éxposed donors; eléven were

transfused with buffy coat and ten with whole blood. See Figure 1 for a summary of
the experimental design, and Table 2 for details of donor and recipicat sheep, »

Positive and. negative controls ) -
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Seven ARQ/AHQ and three ARQ/ARQ sheep were infected intravenously with 0.2g
of the same BSE-infected cattle brain homogenate as given orally to the blood donors,
and served as positive controls. No positive controls were used in the scrapie’ -
transfusion experiment. As negative controls for the BSE transfusion experiment, 12
ARQ/ARQ recipients were given transfusions of whole blood (6) or b\iﬁ'y coat (6)
from 7 uninfected donors (6 ARQ/AHQ, 1 ARQ/ARR). Two recipients died at 633
days and 1181 days post transfusion respectively, and the remaining 10 recipients
were culled between 2462 and 2586 days post transfusion. As negative controls for
the scrapie experiment, 16 VRQ/VRQ sheep received either whole blood (8) or buffy
coat (8) collected from 8 uninfected VRQ/VRQ donors. There were two intercurrent
deaths at 397 days and 464 days post transfusion, and the other 14 animials were,
culled between 2052 and- 2409 days post transfusion: None of the negative controls
for the BSE or scrapic experiments showed clinical signs of TSEs and all were THC
negative for Prp>; . ‘

PrP% detection by immunohistochemistry (IHC)

Tissue samples from the brain, spleen, mesenteric lymph rnode and palatine torisil of
the sheep-under study were fixed in formaldehyde and processed according to

standard procedures, Sections were immunolabelled for PrP*° detection by THC with
primary antibody R145, which recognizes the 222-226 amin acid sequence of ovine

PeP"!, a5 describéd previously'>".

Results
‘1) BSE transfusion_ experiiment

A total of five transfusion recipients showed clinical signs of TSEs, and were
conifirmed positive by THC and/or Western blot (se¢ Table. | & Figiré 2). These”
included two (F19-and D505) out of twelve sheep. tranisfised with whole blood from
donors in the pre-glinical phase of infection (at 45% and 50% of estimiated [P,
respectively), ds reported previously®®. Two out of three recipients of whole blood
and one out of two recipients of buffy coat from donors clinically affected by BSE
developed clinical BSE. The IPs in the five chinically pasitive recipient shéep ranged
from 531 to 610 days post transfusion (mean £ SD = 565 + 35 .days), and there was no
vaious difference in the IPs of those that received blood from pre-clinical or clinical
onors. ’

One recipiént (D452) of whole blood from a pre-clinical donor died of unrelated .’
causes at 1139 days post transfusion, but had PrP*-positive THC labelling in ‘brain-and -
other tissues: One of three recipients of whole blood (G92) and-oné of two'recipients

of buffy coat (G61) from clinical donors showed weak PeP* deposition in'the brain
and lymphoid tissues after being culled at 2003'and 2497 days post téansfusion
respectively, in the absence of clinical signs: Full sequencing of the PrP gene of these

_ sheep revealed that they carried an additional proline (P) to leucine (L) substitiition at
codon 168'*'%, which appears tobe associated with the prolonged survival of these
infected sheep. The polymorphism was also identified in two recipients of blood from

a pre-clinical BSE-challériged donor, neither of which showed evidence of infection.
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Takihg the results for all 22 recipicms of blood from BSE-exposed douors, five
clinical cases and three sheep showing evidence of infection in the absence of clinical
signs were identified, giving an overall transmission rate of 36%.

© One recipient was culled for health reasons at 1444 days post transfusion, two were
_culled with suspected TSE clinical signs at 2480 and 2160 days post transfusion

respectively, and the remaining clinically negative sheep were culled between 2239
and 3068 days post transfusion. With one exception, examination of the tissues by
IHC did not find evidence of infection. The exception (D337) was culled at 3018 days
post transfusion and showed positive PP labelling in the brain, but with a pattern

~ distinct from that observed in other BSE-infected sheep. The brain PrP> distribution
involving major white matter tracts and sparing the dorsal motor nucleus of the vagus
was similar to that of Nor98 (or “atypical” sheep scrapie) and therefore unlikely to be

" transfusion-related. No othier sheep in the present study showed evidence of being
infected with atypical scrapie.

Out of the ten sheep that were infected intravenously with BSE as positive controls,
eight developed clinical signs confirmed by IHC, with an average IP of 702 days. (£
* 61 days standard deviation). The remaining two animals were culled at 2591 days post

infection arid, although not demonstrably clinically affected, IHC showed PrP® ]
deposition if the brains and lyniphoid tissues of both animals. These two sheep were
heterozygous (PLigs).for the PrP polymorphism P168L (see above), while the other

_eight were homozygous (PP iss)-

“The PrP* profile obtained by [HC from BSE positive recipients was the same as that
found in the orally inoculated donors and in the positive control_:s“; In addition,
_characteristic BSE glycoform pattems were obtained by Western blot analysis of
:PrP™® positive donor and recipient sheep (data not shown; see”), and inpculation of
brain homogenates: fromir fected donors and recipients into a panel of inbred mouse.

" strains produced IPs and lesion profiles cha éteristic of BSE (data not shown). Taken
together, these results confirm that the strain-chamoteﬁstim were not altered following -
transmission via blood. ” - ) B

2) Scrapie transfusion experiment

Four out of ten recipients of whole blood and four out of tea recipients of.buffy coat

" from donors in the pre-clinical phase of scrapie infection developed clinical signs of.
scrapie, whtich were confirmed by positive THC results. One sheep transfused with
buffy coat from the single clinical donor was also clinically affected and IHC positive

* (see Table 2 & Figure 2), Four.of these cases (F144, F153, F141 & F143) were .
reported previously’. There were four intercurrent deaths at 354, 753, 1237 and 1615
days post transfiision respectively, and the eight remaining recipients were-culled -
between 2329 and 2484 days post transfusion, ‘These twelve animals were clinically
negative at the time of death, and showed no detectable PrP* by IHC, Thus, nine out
of 21 recipients of blood from serapic-exposed sheep.developed clinical scrapie, -

 giving an overall transmission rate of 43%. s : '

- The m_ajoﬁly'of con'ﬁxmed'scrapie ca_sés in recipients (n =7) occurred in the groﬁps

that received transfusions from doriors in the late pre-clinical (>50% of estimated IP)
or clinical phase of infection. Only 2 out of 9 recipients in these groups remained free
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of infection. The other two positive recipients were in the group of 6 sheep that -
received transfusions from donors at 28-37% of estimated 1P, and their IPs were much
longer than the rest (1101 and 1138 days post transfusion compared to a range of 575-
853 days in recipients of blood from donors at >50% of estimated IP). No disease was
confirmed in the 6 recipients that received blood from donors at <20% of estimated
IP. .

The PrP** profile pbtained from brains of donors and recipients highlighted some-
differences in terms of presence of vascular plaques or glia-associated PrP% in
donors but not in recipients, or vice versa (unpublished data). Such discrepancies wer¢
interpreted as presence of more than one natural scrapie strain in the flock of origin,

Discussion =

The outcome of the bldod transfusion experiments showed that two different TSE

agents, scrapie and BSE, could be-efficiently transmitted between sheep by blood
transfusion; using volumes similar to those employed in hurtian transfusions, The

overall transmission rates (percentage of all recipients that became infected) were

36% for BSE anid 43% for scrapie. For BSE, the figure was much higher than

anticipated because three of the eight BSE-infected recipients survived for long
periods without showing clinical signs, whereas all the scrapic-infécted recipients
identified by IHCiweré alsa clinically positive. The greater probability of sub-clifiical
infectiort in tecipients of blood frofn BSE-exposeéd doriors is largely dué to variability -
. in'the genctip susceptibility to infection among sheep fised itithe BSE expétiment, -
*.which Will'be discussed below. The results are consistent with the kniown facts about
transmission of vCJD by Blood transfusion in'humans'?; Sixty-six individuals known
to have received-labile blogd products from 18 doitors. who subsequently déveloped - -
vCID were followed up in an on-going stiidy. Three of these ‘récipients have beeri
confirmed clinicdlly and pathologically as vCID cises, with intérvalsbetwesn -
transfusion afid the development of cliriical sighs ranging from approximately 6% ¢
years to 8'4 yeat’sf""w7 Another individual, who died of. utirélated Causés S years post -
transfusion, showed PrP* deposits in lymphoid tissues but riot brain at post mortem,

and is thought to represent pre-clinical or sub-clinical infection®, These four
individuals represent 6% of the total recipients, or 12.5% of tecipients surviving
longer than S years, g : - . . R

Various factors influence the transmission rate by transfusion'in both sheepand - ©
humans, including: (i) the interval between blood donation arid the onset of clinical
signs in'the donors, (ii) genetic variation in susceptibility of donots and recipients, -
and (iti) the blood component transfused. o . S :

1) Stage of incubation period of the donors at the tirtie of blbbd oniation.

The effect of the stage of incubation can best-be déduced from the results of the.

scrapie transfusion experiment, since the PrP genotype of the sheep used (VRQ/VRQ) = .
renders them aliriost 100% susceptible to natural and experimental infection®, The -
stage of incubation of the donor has a strong influence on.the probability.of -
transmission to-the recipient (Figure 2). ‘When donations were made at <20% of thé . -
estimated P, theré was no disease transmission, while donations made at >50% of the
estimated [P produced an 80% transmission rate, with a mean [P of 729 days (SD'+"
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99) in the recipients. Blood collected at 28-37% of the estimated [P t.ransmittefd. »
infection at a lower rate of approximately 33%, and-with longef ﬂ"s in t‘he. recipients
of >1000 days. The data are consistent with a gradual increase in infectivity in the
blood, from approximately 30-50% of IP until the clinical phase.

In the BSE transfusion experiment, the correlation between stage of infec;tion and
transmission is not clear-cut, but shows the same general trend qf increasing ]
probability of transmission to recipients as infection progresses in mq d'onors (Figure
2). Possible explanations for the lower transmission. rates from pre-chm.cal BSE-
infected blood donors compared to pre-clinical scrapie-infected dongr:v, include: )
" 4) Variation.id susceptibility to infection of both donor and recipient sheep. This
will be discussed below.. ' : . o
b) ‘Differences in the pathogenesis-of natural scrapie and experimental BSCSE:
VRQ/VRQ sheep naturally infected with.scrapic have dctcctabl.c Prp
-deposits in lymphoid tissues early after infection (i.e. <50% estimated IP)
Time course studies.of ARQ/ARQ sheep orally infected with BSE showed that
PrP%* was ridt consistently detected in lymphoid tissues before at Iffast 65% of .
the average IP”. If infectivity in.blood correlates with its presence in l).zmphoxd
tissues, this could explain the différgnces observed in the two transfusion,
experiments. . . RPN \

23,24

The probabili'ty of trén‘sm'issioﬁ;ﬁ'bxﬁ :px_;géclinical donors is of greatest relevancetothe .
. humau situation. In thé case of the four transfusion-related transmissions. of vCID, the
" donors developed clinical signs between 17-42 months-after donation. The mean [P
for vCID has been estimated to be. 16,7 years, With a lower 95% confidence interval
. .of approximately, 12.4 years?. ‘herefore, itis likely.that !}ie'gr_‘;nst'u:sicm-.rela%tc.d_.\_rC_JD.,r
cases fesulted from donations made at feast half-way through.the IP, which isiin.’.
- agreement with the da ﬁjop\,vt_héshq'ep__gxpcrjme_ﬁ@. [ vC.TD cases, the timing of .
detectable lyiphoid replication in-the pre~clinical stages of disease is unkinown;. »
. therefore it is, not clear whether the peripheral pathogenesis more closely vr‘eseAml‘Jles S
BSE or natural scrapie in sheep.:.. . ... Lo

< 2) Effect of .génet‘ié \;aria_.ﬁqnv'in sﬁéccpﬁbi‘l‘i‘.ty. .

A small proportion of sheep with ApgQini/AssQin PrP genopres do not succumb to
infection following natural or experimental.exposure to scrapie an_d BSE, or have very
prolonged incubation pgﬁddsz‘.*_z . The reasons for (h.is. y_aqabxhty in response are n‘o‘t‘
clearly u._nde;s:dod, but it.can be predicted to reduce mfectxgn rates in bollyéopor‘ and
recipient sheep in the BSE transfusion experiment. 'Ihc: majority of pre-clinical donmj.
sheep,(8/11) in the BSE transfusion experiment were-killed at, or..shonly_,gfter,'thg s
time of donatiori, and none showed conclusive evidence of infection, althgugh two
transmitted infection fo their respective transfusion recipients, It is potentially

. significant that donors that failed to transmit infection were heterozygous:at PrP.

" codon 154, while those that did transmit infection were hdmozygous. Thus, var}a})lg
susceptibility to ixifectioq'émq‘x_lg' the donor sheep-may be the result of a protective '

" effect of cadon 154 heterozygosity to oral challenge with BSE, although more data .

. are required to confirm this association. .
A novel-‘polyr'norp}'iism, rcsuffing in‘a proline to leucine substitution at codon 168 of

the PrP gene, was identified in four BSE transfusion recipients and two positive
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control sheep inoculated intmvenously with BSE'". All six survived >2000 days
without developing clinical signs of BSE, but on post mortem examination four
showed PrP* deposition in brain and lymphoid tissues. This suggests that the P168L
polymorphism can protect against clinical disease, but does not prevent infection by
the intravenous route. This polymorphism has not been identified in the Edinburgh
NPU Cheviots used as donors in the BSE experiment, nor in sheep with the
VRQ/VRQ gcnotypc

Although the genetic basis of susceptibility to BSE infection in shecp and humans is
not directly comparable, the variability in response to BSE found in ARQ/ARQ sheep
provides a more realistic reflection of the situation with vCJD in'the human
population than the very uniform susceptibility of VRQ/VRQ sheep to scrapie
infection. In‘addition, the survival-of BSE-infected transfusion recipients for up to 7
years without clinical signs demonstrates that prolonged secondary incubation periods
and/or a sub-clinical/“carrier” state are possible followirg transfusion in sheep. The
existence of such sub-clinical or prolonged pre-clinical infection states in humans is
recognised as one of the important factors influencing the probabrhty of onward
transmission, and thus the potential size of the vCID epidemic?. Susceptibility to
human TSEs has:been linked to codon 129 of the PrP gene, which can encode either
methionine (M) or valine (V). Until recently, all clinical cases of vCID (including the
3 transfusion-related cases) that have been tested have been homozygous for
methionine at 129 (129MM). Interestmgly, the “pre-clinical” individual believed to
have been infected by transfusion was heterozygous (129MV)*', There is

accumulating evidence to suggest that all himan 129 genotypes may be susceptlblc to
vCID jnfection; with apparently greater lxkehhood of sub-clinical 1nfcctlon in 129MV

and 129VV mdxvrduals
3) Effect of blood component.. -
The four transfusron related vCJD infections occuired in individuals who recclvcd

transfusions of red cells that had 'not been leucodepleted, Leucodepletion was
introduced in the UK in 1999 to control the risk of transmission of vCID by blood

transfusion, because previous studies in rodents had shown that infectivity appcared o

be concentrated in the buffy coat, which contains most of the blood leukocytes®.
Subsequently, leucodepletion of blood from scrapi¢-infected hamsters was shown to
remove up to 72% of infectivity®*, In the sheep experimetits; only whole blood and

buffy coat were transfused, because we were scekmg to establish proofofprmctple of i v

transmission of TSEs by blood transfusion, and:assessing whether infectivity . .
- appeared to be concentrated in the buffy coat. THe effect of leucodepletion was not
investigated, but is being addressed in a fol]ow-up study, along with estimates of the

distribution of infectivity among other’ blood components including pla.sma platelets

and red cells.

In our experiments, transmission rates did not appear to be significantly different in’
recipients receiving whole blood compared ta recipients transfused with buffy coat.
The pumber of sheep transfused with buffy coat in the BSE experiment was too small
to allow statistical analysis. In the scrapie experiment, five of the positive recipients
were transfused with buffy coat, and four with whole blood. The similarity in
transmission rates for both components suggests that they contain approxxmately
equivalent amounts of infectivity.
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We have shown that, for sheep infected with scrapie and BSE, high transmission rates
can be achieved using blood transfusion, particularly when donors-are at >50% of
incubation period. The results also revealed the possibility-of prolonged incubation
penods and/or sub-clinical infections. in some recipients of BSE-infected blood which
is at least partly due to genetic variation in the sheep PrP gene. The suggestion of
relatively high titres of infectivity in blood is perhaps surprising in view of the need

 for ultra-sensitive methods of detection for PrP™ in blood™%, It may be that, in

blood, infectivity is not closely correlated with levels of protease-resistant PrP, but
comparative titrations of brain and blood-borue infectivity in sheep will be required to
further define the relationship. The results of our sheeptransfusion experiments are
consistent with what is known.about transfusion-associated vCID transmission in
man, and support the use of sheep as an experimental model in which to study the
risks-associated with different blood products, the effectivencss of control measures
and the development of diagnostic and screening tests.
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letters
_to-the Edltor

Pseudomonas aeruginosa mfectlon
due to acupunctural ear stapling
To the Editor:

Bilateral ear stapling is widely advertised in the me-
dia (mc]udmg the Internet) as a popular and successful
weight reduction strategy. Acupuncture providers per-
formmg the technique place sraples into ear cartilage

“reflex points” to decrease. craving.'! Many insurance

" carriers now provide coverage for most: acupuncture

treatments.

A 16-year-old female with no medical history pre- :

sented with a complaint of external ear pain. Two

weeks-earlier, she visited an acupuncture parlor, where ;

she underwent bilateral ear stapling of her upper ear - °

cartilage to induce weight loss. Examination revealed
erythema and tenderness around the. feft ear staple.

The staple was remioved, and the patient was: placed .

on oral amoxicillin/clavulanic acid. One week later,
the erythema and tenderness had progressed, and an
abscess was ‘present. The lesion was:drained, and 2

specimen of the  drainage was 'sent for culture and sen-

sitivity testing. At this time, the staple oni the other ear

.was removed, and pus drainage-was identified and col- .
lected. The patient was placed ori oral mmet.hopnml.-

ion i N Ml e e o w ol

severe |nfecuon necessxtatmg prolonged hosp\tahza
tion and reconstructive surgery
Studies on ear stapling.have demonstrated that pa-
tients who strictly monitor their daily food consump-
tion experienced comparable weight loss to those
who undergo ear stapling.” Another study requiring pa-
tients to wear a simple wrist device to remind them of
their dietary restrlctlons found cémparable weighit loss
to ear staplmg These- studies indicate that:the pres-
ence of an ear staple may have a placebo effect and
that the increased attention to-daily food consumption,
possibly-through daily. logging, is actually responsible
for the-enhanced weight loss.
* Ear stapling.for weight loss is becoming-an increas-

* ingly popular modality. The possibility of a-placebo ef-

fect and the risk of infection should be considered in a

" patierit’s decision to receive the treatment: Most impor-

tantly, physicians should be aware that-acupunctural
ear stapling.can cause dangerous P aerugmasa

.“infection.
Alexandor E Morgan, MD .
Department of Emergency Medicine
. Lima Memorial Hosplul
.Llma, OH .
. Re(erences

sulfamethoxazole (’rMPISMX) pendmg culture and sen- '

© sitivity’ results. - .
‘Laboratory evaluation, subsequently revealed heavy-<
growth of Pseudomonas aeruginosa on both-ears. The~
patient was placedon aral ciprofloxacin. Complete res--
olution occurred after 21.days of treatment.
" The cartilage ofthe external ear-is pamcularly vul-
nérable to infectin due to its limited blood supply. In.,
. addition, disruption of the surrounding perichondrium
2 due to stapling can damage ear cartilage integrity. The-.
most common infectious agents in auricular chordritis

" I Richards D; Marleyj Sdmuladon of aurlculzr acupuncmre polnes in

weight loss. Aust' Fam Phy¥ 1998:27:573-7.

2 Keene WE, Mirkum AC, Samadpour M, Outbreak of Pseudomanas ac/‘"

o

are Staphylococcus aureus and P aerugmosa2 ln this* *

“case, the patient failed a I-week course of amoxicil-
linclavutanic acid, which is highly effective agamst .

methicillin-sensitive S aureus. Due to the-high preva-
lence of methicillin-resistant S aureus skin. mfectlons

the patient was started on TMPISMX: before: laboratory e
testmg confirmed the P aeruginosa infection. P aerugi-"
" nesa can be particularly difficult to treat because of its"

high resistance to oral antibiotic regirgiens. *In‘addition,

auricular chondritis due to this organism' can- cause:

0196-6553/$34.00

602

'e

e

. 'uglnosa Infections caisséd by :ommard:l ylenlng of upper ear cartilage.
" JAMA 2004:294:981.5. :
. King MD, Humphrey. B} Wang YF, Kourbatov: E\A Ray 5M, Blumberg
HM. Emergence of.a community-acquired mednd[ﬁn resistant Stophylo-
coceus. aureus USA 300 clene as the predominant cause of skin and
soft-tissue Infections. Ann Intern Med 12006;44:309-317.
Fisher CG, Kaclca MA, Bennett NM. 1 RUsk factors for-cartilage Infections
_of the ear:Amj Prev Med 2005:29:204-9.
_v*ShInlshl T, Onoe M, Kojlma TA, et l. Effects of bilateral aurictar acu-
. puncture sdmuladan on body - welght 'in healthy volunteers and mitdly
obese paderits. Exp Blol Med 2003;228:1201:7.

-

. 6. Allison DB, Kraibich K, Heshia $; Heymsfield.SB. A randomised placc-

ba-¢ontrolled clinical trial-of:an acdpressure device for weight loss, Int ]
Obes:Relat Métb Disord 1995;19:65)-8. -

. dol:10.1016/jaie:3007.07.01 4

Hand hygiene in Irinian health

care workers

To the Editor:
Hand hygiene (HH) remains the single most rmpor

. tant measure. to prevent nosocomial infections.' De-

~ spite universal' awareness .of 'HH role in-. reducing

106

_nosocormial infection, compliance armong health care
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Anaplasma phagocyfoph:lum Transmlﬂ'ed Through Blo,
Minnesota, 2007

‘bites. Several hours after the, r6
. bleeding ac the surgical sig

Anapln.rma pbagatytaplnlum, 2 gram-negative, ‘obligace
intracellular bacteriuim of neutrophils, causes human ana-
plasmasis, a tickborne rickectsial disease formerly known as

"human granulocytic-ehrlichiosis (1)..In'November 2007,
the Minnesota Department of Health' was’ contacyed about
A phagocytophilum infection i ina hospmhzcd

“Sion’ qf A bagc;q};pbtlﬁm was coﬁﬁrmcd by tcsﬁng of the
‘recipient and 4 donor. Aldhough polymcrasc chain actlon
(PCRY assays provided réliable evidence of transmission in this

-case, no cost-¢ffective mcr_hod for screcnmg b[ood dorors for .

A phagoqtop/nlum exists. Scrccmng donogs for a recent history
_of tick bice'is not likely to be sénsitive or spccnﬁc bccausc such
expdsures are common and.often not recalled by pcrsons with

o anaplasmosns (3). Physicians should consider the poss:bd:ty of .
 anaplasmosis in patients who dcvclop posttra.nsfusnon acute .
thrombocytopcma, 5pcc1ally if accompanied by fever, and’

should report suspected transﬁxslon-a.ssocnatcd cases to health
" authorities.

Case Report, .- - .,
< The patient, a male aged 68 years with a medical hlstory
of chronic renal insufficiency, psoriatic archritis; ankylosing
- spondylitis, and ‘corticosteroid therapy, underwent elective
knee arthroplasty and synovectomy on Ocrober 12, 2007,
Three weeks before his ﬁospiralim:ion, the patient had traveled
to an area where blacklegged ticks (Zxodes spp.) were endemic,
but he did not spend time outdoors and had no known tick
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<A pbaga.qmpbilum morulae in neutrophils. Recrospective

review of .an October 15 blood smear from the patient

- showed no evidence of intracellular morulae. Whole bload

specimens from November 3-5 were positive for A phagocy-
zophilum DNA by PCR assays conducted at the Mayo Medical
Laboratory, Minnesota Department of Health, and CDC. Serum

" from November 3—5 was tested at CDC and found to be weally

positive by indirect immunofluorescence assay (IFA) (iter 1:64)°
for immuhbglobulin G (IgG ) antibodies to A phagocytophilum.

'Doxycyclmc treatment was begun on November 5. The
patient’s platcler count steadily improved and recurned to a

- normaldevel of 163,000/mm? on November 10. Precransfusion

blood samples and serum from the patient’s convalescence
pcuod were not available for further testing. The patient

o lmprovcd clinically and was transferred to a rehabilitation

unit on: November 13. After rehabilitation, the paticnt was

_-di'si:hargcd on December 3, 2007:

Epldemwloglc and Laboratory
lnveshgahon

) post&onauon blosd samplcs for scroiogxc fcstmg and informa-

tiori on recenit illness history 2nd poteatial tick exposure from

- 53 of the 59 donors. In addmon, plasma components from
', twb FFP dotors and two cryoprcqpuatc donors who donated
“again during December 2007—January 2008 were retained for

serologi¢ testing, The whole blood specimmiens retained from

initial donation were tested by PCR, followed by:sequencing
“of (hc PCR amplicons at CDC. Serum and plasma specimens
werc:  tested by IFA for 1gG antibodjes to A, phagocytophilum.

PCR and IFA tests on mnplcs from a female RBC donor
aged 64 years wete.positive fot A phagocytophilum. infection
(Table): A. phagocyrophilium DNA was found in an RBC prod-
uct donated by this woman on September 28 and transfused

" to the patient on October 13. 1gG IFA titers to A. phagocyso-

philirm were 1:512 and 1:256, tespectively, in subsequent sera
collected November 17 and December 18. The donor did not
récall being bicten by a tick, but had spent time in wooded arcas
of northeast Minnesotd where-anaplasmosis is endemic within
“the month before her donation. She reported no history of
fever diring the month before or after her donacion. No other
patients reccived blood components from her donation.
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TABLE.Polymerase chain reaction (PCR) andimmunofluorescence
assay (IFA) resuits® for Anaplasma phagocytophilum testing of
transfusion biood products from.59 donors — Minnesota, 2007

No. of

Blood product PCR IFA donors
Red blood cells {n = 34} + 1:512t 1
- 1:64 2
- <1:32 3
Aphsrasis plateléts (n = 4) NA$  <1:32 4
Fresh frozen plasma (n = 14) - <1:32 §
- NA 2
NA <1:32 6
Cryoprecipitate (n =7} NA <1;32 7

* Results from PCR testing by COC of 42 whole blood segments retained

from the original donations and IFA testing of 57 serum or plasma speci- -

mens submitted after the original donation.
1{FA titars 1:64 and higher were considered positive.
§ Test rasults not avaliable.

No whole blood samples from other tested donors.were PCR
positive for A phagocy;ogbiluiri.vSéra from ‘two RBC danors
weic weakly positive by TFA (citer 1:64Y, but their résﬁu:dvc
whole blood sarmiples from the original wansflised units were
PCR negative. Thicse 6w dondis did nor live s wooded prop-

“erty and teporiéd they had no tick exposice of illriess dising.
- the 2 moiths befe 3

“liby TPA (citer
“Reported By: M Kempermnan, MP
Health; K Jensert, ] Gorlin," MD,'E Perrye MB;:Meri
Saint:Pauly T Myers, MD,’'T Miley: "MD" Park Nicollet Methodist:
" Hospital, Saint.Louis Park,: Minnesgta. | McQuiston, DVM,, ME.

Eremeeva, MD, PhD, ScD, W Nicholson, PhD, J Singleton,. Nati { .

Center for Zoonotic, Vector-Borne, and Enteric Diseases; ] Adjemwn
D, IS Offeer, CDC.. ’ :

Editorial Nb:.';c: A p/ﬁ_igépj b]%}iill;m, trhvcfcausatvi.\'u: agcﬁi of

anaplasmosis, typically is transmicred co humans by infected .
: Ixodes spp. vicks. In wooded areds of the United States, 4. .

. phagocyrophitum is transmirzed by the blacklegged tck (Ixades
seapularis) in the Noctheast and: upper Midwest and by ‘the
western blacklegged tick (/xodes pacificus) on the West Coast.
In infected persons who are sympromatic; iliness onsct occurs

5-21 days after a bite from an infected tick. Initial presentadon )

typially'md'udg: sudd%x_i onset of fever, hddzd?g, mialaise, and

myalgia, ofien accompanied by thmmbpcytopcn}a_,j!ggkopgﬁa, :

and elevated liver transaminases.. Severe infections an inclide
prolonged fever, shock, confusior, seizures, pneimonits, renal
failure, hemorchages, opportunistic infections, and deach {2).
Anaplu'mosis and other dckborne dxscascs,mdudmg human
chelichiosis, Rocky Mounmin spotted fever, and babesiosis, caused
by Ehrlichia chaffeesis of Ebrlichia ewingis, Rickettsia rickevtsit, and
Babesia spp., respectively, tepresent a patendial risk for transmis-
sion via blood transfusion in the United States (2-6). -

2 monichs before doriacién, Availablé postdnation serum -
" sainples fromottict dotiors were Regative for A phigocytophi= -

The case described in this report provides strong presump-
tive evidence that A phagocytophilum infection in this paticnt
was acquired through blood transfusion. Pretransfusion blood

samples and convalescent serum from the transfusion recipient. -

were not available for PCR or serologic testing to demonstrate
conclusively.that the paticnc was free of A phagocytophilum
infection before his hospitalization on Qctober 12. However,
the patient reported limited ourdoor exposure that might
include potential tick contace during the 3 weeks before hos-
picalization, and a blood smear collected 3 days after hospital
admission showed no evidence of intracellular morulae. The
timing of events and the expected incubation period for ana-
plasmasis (521 days) suggest thac the patient’s exposure most

likely occurred during hospitalization, A. phagocytophitum
DNA was found ina retained sample from the implicated RBC. ©

product that was transfused to the recipient, providing strong
evidence that.this was the likely route of disease transmission
to the blood transfusion recipient.

. Some hilood transfusion recipients (i.e., those who are
immune compromised) likely are at increased risk for devel-
oping severe complicadons associated with tickborne discases.
Both A. phagocyraphilum and E. chaffeensis can survive in refrig-

_cm_tcd-RBCs. and possible aansfusion-transrission cases have
beeni:reported for anapldsmasis (Minnesata Department of ¢

Hmld\,vdqygbli;bédnq'h’u_, 1998)(2,3, ‘,6). However, because

_ of the riity of transfusion-associated cases, concerns regarding - :
the specificity‘of available tests, (npne of which are approved

by the Food and Drug Administration), and the economic

costs associated with implemeritadion, the U.S.-blood supply -

" is not routinely scicened for tckborne disease using laboratory
" methods (7). - :

As a methiod to reduce the risk for cereain pathogeas in blood -

producri, blood baniks often defer donations if the potential’”

donor s ill at the time of donation. However, persons infected

with cickborne disease might experience mild illness or have. -

asymptomitic inféction, as was'the case with the implicated
donior in thisteport (1,3). Screening donors for a recent history,
of tick bite s unlikely to identify high-risk donors, because this
type of exposure frequenidy is nioe recalled by persons with ana-
plasmmasis (3). In this cgse, the implicared donoc did not recall 4

" tick bite, although she did report.contact with wooded habitat

_in an anaplasmosis-endemic area. Neadly 75% of.che other
blood donors in this investigation reported similar outdoor
conract, making the sérecning of blood donors for tick-related
exposires pootly ‘predictive for possible infection. Because:
Ehrlichia and Anaplasma are associated wich white blood cells, -
leukoréduction techniques woild be expected to reduce the -

risk for Ebrlichia and Anaplasma transfusion-transmission
through RBC components (5,8). In the absence of effective

screening tools to’ identify donors or products infected with
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" the ofganisms, ;;hysicians" should weigh the beriefits of using
- leukoreduced blood components, to potentially reduce the risk

for Ebrlichia and Anaplasma wansmissions. .

* Although mansfusion-associated eransmission of A phagocytophilum
appears to be rare, reported ingidences of anaplasmosis and
other tickborne diseases are increasing in.the United States (7).
A record 322 cases of anaplasmosis were teported in Minnesora
in 2007 (6.2 cases per 100,000 popilation) (9). As the inci-

“dence of tickborrie discases increases, physician vigilance for

possible transmission of these agents via transfusions also
should increase. In addition to other more common etiologics,
physicians should suspect possible rickettsial'infection if trans-
fusion recipichts develop aciite thrombocytopenia posturansfu--
sion, especially if accompanied by fever. Such signs should lead
totapid assessment for rickertsial agents and empiric treatment
with doxycycline (). Although insénsitive, blood smear can

- ‘provide timely*support for a presumptive: diagnosis: of ana-

plasmosis, followed by IFA or PCR 0 confirm the-diaghosis
(2). Similarly, babesiosis shiould be suspected in- padénc who
develop hemolyric-aiterniz and fever posteransfusion (3;4).
‘Anaplasmosis-and chirliciosis: are nadgnally notifidble:dis-
Kbotne ricketrsial diseases should
be réporied promply to dhie'stice or local tiealdh depirtinent;
shusionassodidted transmissior shoiild be
ying blood'éesitet id appropriace public
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_Progress in Introduction of
Pneumococcal Conjugate Vaccine
— Worldwide, 2000-2008

Preumococcal disease is 2 leading cause of childhood moc-
bidity and mortality globally, causing an estimaced 0.7-1.0
million deaths annually among children aged <5 years (N. A
pncumococcal corijugate vaccine (PCV) that includes seven
pricumococcal serotypes (PCV7) first became available in
2000. Srudies.in the United States have demonstrated that

’ in‘(:oduéddn of universal vaccination with PCV7 resulted in a

77% decrease in invasive pncumococcal discase among children

.agcd v<A5 years and a39% chrca§c in hospital admissions for

pacumonia a(mbng}chilax‘cn aged <2 years (2,3). A stmilar vac-
cing with, two additional serorypes was highly efficacious against
! iz.and invasive disease invclinical trials in Africa and, in
ne trial, reduced all-caus - mortality among children by 16% (+).
Low!incomme countrics, which account for 397% of pneumonia
cases in children aged <5.years.(9), will benefit most from intro-
ction CVThxsrcportsummanzcs the progress made in
introducing PCV7 worldwide. As of August 2008, 26 countrics
offered PCV7.to all-childrervas p;‘h_oﬁnitionalfimmunization

. programs or had PCV7 inwidespread use (i.¢., with estimated

national coverage '550%); however, none of thes¢ countrics is
a Jow-income-or lowervmiddlc income ‘County. The World
Healch Org“aniza(iori (WHO) and UNICEF have rccogniicd
the safety and effectiveness of PCVsand recommend that these

vaccinés for young children be included in national immu-

nization programs (7). Overcoming ‘the challenges to global
iitroduction remains an irgént public health prioricy.
" WHO n;commcnd; ih;lqdihg',PCV in national immuniza-

tion program (i.e., roucine vaccination-of all young children

with PCV), pirticulacly in coutitries Where all-cause mortality
among éhildecn sged <5 }};ars»is&SO:pér 1,000 live bicths or
where 550,000 children die annually from any cause (J). In
_addiiion. bcc;uikc’ péfﬁbhs ih_fcc‘(cdv with human immunode-

. ficiengy virus (HIV) are \p t0'300 times'more likely 1o have
- pacummacotcal disease than thos¢. who arc. HIV negative (6),

WHO recommiends that countries with 2 high prevalence of

. HIV infection make the inuoduction of PCV 2 priority.

Only éhc’PCV, the 7-valent formuladon (PCV7), is cur-
tendy licensed for use worldwidé; new formulations of PCV
(10-valent or 13-valent) arc scheduled o become available




No.30

E%R BREs ;;aaﬁﬁzsi

SR

e R

L] A )

BEERLERE

- ERALOZEEREKR-
TDMSEERIRE

RESARI A LRI )
A AR AR M BR-LRI A 7R ),
ﬂniﬁi%:ff'3‘25C7/f/Lz;<;

A, RS ORY:

AR AR A ER-LRM A 3R}

e
WHO

AL

F_HATO | FERRBORS

<z
%o
" K®ZN
S:Z
s
=
o o .9
08
SEE g
Lno.;;gc\l .
© g'.-é.w e/
—t =
.d 8gm<
oy SWix
ol SELS
[=3 uOJm--t, ?
SSVEg
" Aom’ao
g3a 9
a. < E

%ﬂii}ﬂéﬁg#f?@& (:200852009)‘031{‘/7»:7' '

B
-
ﬁl <4 xJ
il R -~ O
# S oy
[ g
B s
15 3N
S
A8 AEg
|FEERIS RS
g LR
b eebR i e
« Egm:_«u%@
JagRB L IQw
B |ERESIZEK
< | e TN
# |feme T oK
RRE
|BIEE SR
g = %ﬁg%@s
R
Y5
2L
Ra
AN
o)

BRES - BEEK

FrOBl

IAERAL TR BE I R R AR B

HINRICER LA 7 730 0 107/ 4 B9 AT T R RRAL T, ¥

<
-~

TARHERIA L 7 N Y, 2007 1A ISHID T/A T =—O CEENSWHOILBE Sh TR, 3—ay S dhK, BEK.

TIYH. TOT A —ARFYT DAOAFETHRESL TS,

~
2

~
Y

HINLZ A ADIE R, 200T4ED FATT 4 IR~ 2008453 A 31 BIT34nE (I EROE « ) 528 K OBET g
= DI 2008585881 B ~20 B DR, 126 (EITHTHIROE ) 1888 DRE T, .2422%1%?-?@226%1&0

4
¥4

R B, DHF BRSNS ETOL, A SLEDWM, EERIRTFET

: 73
TIHIWHOR H A S EDEFIC Lo THESh TWA,

TNEORT A VAR, S

<
~

Ny

Hn. ¥

7RI RIS E R |VCIDS DEROYRY

N L SRORK R
TIVTHEA T VT F AN ARPERL T BEVHTERIT. 2

<
2

7

HE~OHBHRE BRELERPLETH

B. SHESHSBROMEITE DS,

BN HBLE T,

BERENER.

— BB FR

L (RRA)

s

1B DB THHT,

®
®
&
e

B (e OPRE I, ERTRIET BAIDIA LRI (LA B DERL B, 5

Z

B |RWELROIE

3

BWTFI

-
—

-
-

BT AR ACBE L R RO &

(oséltamivir) LAY D" i D" FEHAEA L T LT Fh

{

FERL TV BEDHE T b,

avigation
ime
ibscribe/Unsubscribe
warch Archives
inouncements -
«alls/Alerts

lendar of Events
aps of _Outbreaks
thmit Info

Qs

ho's Who

vards - -
ting ProMED-mail
s

.)h&flons

tout ProMED-malI

p://www.p%omedrriail.org/pls/otn/f?p=24'00:1001:2571761399222015::NO::F2400 P1001 BACK P.. 2008/10/10

‘Date: Mon 25 Aug 2008

. distribution of it throughout the world," said Lance Jennings, a

- e = emR e Rl Ty e M., . . o

ez e el Ve s M .
ULV LUUO L TUU0

about ISID | membarship | programs | publications | resources’| 13th ICID | site map

AR INFECTIOUS DISEASES I

Published Date 25-AUG-2008
Subject PRO/EDR> Influenza A (H1N1) virus, oseltamivir resistance (06): S.Hemisphere
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Tamiflu'[osﬁltamivir] resistant fofms‘of the "ordinary" sedsonal

"influenza are rapidly spreading and the drug may be!ineffective in

fighting thév_“ciéminant_.flu strain in .South Africa this winter
.[200842q09]i-World Health Organisa;ion'(WHO) data show tests-on 107
people in .South Africa with the H1N1 'strain, onevoﬁ the 3 most. common -

flu viruses-in humans, found all had-'a mutant {virus] resistant to

_Tamiflu, Only one patient’ was ‘taking: Tamiflu at the time.

0 ‘Tests on788 samples 'c'a'k_eh from HINI Flu p'ativent‘s m 112 countries,
. ‘mostly in‘'the southern hemisphere,

1 £réom 1l Apr to’ 20 Aug.2008 found
that 247, .or-31 percent, had the H274Y mutation:[in the neuraminidase

proteini ‘gene] associated with Tamiflu- résistance; ‘the WHO said.

-‘Southern hemisphere incidence '0f. the mutation in tésts:on the HINL
 ¥irus ranged: from 100 percent
. ‘compared with a ‘résistance rate of 16 percent found-in 7528 samples
_tested from the last quarter of 2007 to- (31 Mar 2008] in 34 7~

in' Sopth Africa to- 13 percent in Chile,

countries, mostly in the northern hemisphere.

fWhaE-we':e’seéinQ is the_tsprééd] of the resistance gene and the

clinical virologist with, the Canterbury. District Health Board [New
Zealand), who is chairman of the Asia-Pacific Advisory Committee on
Influenza. "We.have a lot to learn about the molecular epidemiology
of influenza viruses." The Tamiflu-resistant form of flu has been
reported in 40 countries in Europe, North and South America, Africa
asia, and Australia since widespread resistance to the [(drug] was
first reported.to the WHO by -Norway in January [2007). . .

Until bird' fly vaccines are developed for the specific pandemic
_influéenza virus once it evolves and starts spreading, work likely to
_take 3 months-or more, Tamiflu and another retroviral treatment,
Relenza, are the main medical weapons to battle pandemic £lu.” Tamiflu

" is being stockpiled by the WHO and governments around the world for

use in the event of a pandemic, and to treat the HSN1 avian flu

. _strain that has infected humans. in 15 of the 60 countries to which it

has spread.

Last 'year [2007), Swedish researchers:-watned .that sewage systems do
not break down Tamiflu, and that the drug was being discharged in
rivers and streams used by the waterfowl thought. to be the main
.carriers. of ‘avian flu. They -urged doctors ‘not to over-prescribe
Tamiflu .to dvoid creating resistance -in avian flu carried by.ducks.
‘If those viruses combined with other viruses that made humans sick
they could mutate into strains resistant to Tamifluy, they said early

© in 2007. , o

. 114

-

v



. . 2/3 R—
Health Minister David Cunliffe said this year (2008} that 103 of the

1229 treatment courses of Tamiflu the Government had bought at a cost
of [USD] 300 000 had reached their expiry dates.

Communicated by: .
ProMED-mail Rapporteur Mary Marshall

[Oseltamivir (brand name Tamiflu) is d medication that decreases the
spread of influenza A and B viruses. Neuraminidase is an enzyme that
enables the influenza virus to spread from infected cells to healthy
cells. Oseltamivir blocks the action of neuraminidase (that is,
Tamiflu is a neuraminidase inhibitor) thereby reducing the spread of
infliuenza. By preventing the spread of virus from cell to cell, the
symptoms and duration of influenza infection are reduced. On average,
oseltamivir reduces the duration of symptoms by one and a half days
if treatment is started within 48 hours ifter symptoms begin.
Thereafter it becomes less effective.

As far. as is known Tamiflu~resistant influenza A virus does not
exhlblt any enhanced. or decreased virulence.

The fihal paragraph of the report above reveals a weakness inherent
in the strategy of .maintaining stockpiles of Tamiflu to combat

seasonal and ‘avian influenza; namely, the drug has.a limited shelf
life. - Mod.CP] ’

(see also:
Influenza A (HIN1}- virus, oseltamivir resistance (05): China (HK)
20080203.0438 ’

Influenza A. (HIN1) virus, oseltamivir resistance (04): €A, USA 20080202.04 28.
Influenza A (HIN1l) virus, -oseltamivir resistance (03): corr, 200802 3,043
Influenza A (HIN1) virus, oseltamivir resistance (03) 20080201.0399
Influenza A (HIN1l) virus, oseltamivir resistance (02):.Europe 20080129.0371
Influenza A (HIN1)} virus, oseltamivir resistance - Norway 20080128.0361-

2007 .. : = S .
Avian'influenia,rhuman {101): Indonesia, Tamiflu resistance 20070622,2021
-Influenza B virus,. neuraminidase inhibitor resistance 20070404.1143
Avian influenza, human (15): Egypt, drug resistance 20070119.0253
Avian fnflueriza, human (15): Egypt, drug.resistance 20070118.0238
2006 - ) . . ) I A——

Avian lnfluenza, human (162): oseltamivir resistance 20061010.2907

2005 : )

Avian influenza, human - East Asia (203): Tamiflu resxstance ggg;;ggg 3659
Influenza viruses, drug resistance [(06) 20051016.3021

Influenza viruses, drug resistance {(05) 20051015.3014
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