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JRC2009T-02( ‘ Luxémbourg - Data as of 28 February 2009.

undefined i
(d) France year 2000 - Clinical cases = 101, Cases detected within the framework of the research
’ » Number of cases in the United Kingdom programme launched on 8 June 2000 = 60,
» Number of reported cases worldwide (excluding the United Kingdom) = Cases in Imported animals only Ireland year 2000 - Clinical cases = 138, Cases idertified by active surveillance of at risk cattle
* Annual Incidence rate ) populations = 7. Cases identified by examination of depopulated BSE positive herds, birth cohorts and
. . . rogeny animals = 4, '
Number of reported cases of bovine spongiform encephalopathy (BSE) gwigzerland year 2000 - Clinical cases = 17. Cases detected within the framework of the investigation
in farmed cattle worldwide*(excluding the United Kingdom) . programme = 16. .
) (e} France year 2001 - Clinical cases = 91. Cases detected at rendering (bovines at risk) = 100 (out of
Country/Year 1989 1990 1991 1932 1993 1994 1395 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 139,500 bovines fested). Cases detected as result of routine screening at the abattalr = 83 (out of
Austria 0.0 0 0°0 0 0 0 0 0 o0 ¢ 10 0 o0 2 2 1..90 . 2,373,000 bovines tested). " .
. Ireland year 2001 - Clinical cases = 123, Cases identified by systematic active surveillance of all adult
Belglym © 0 0 0 0 0 6 0 f &6 3 5 4 3 15 1 2 2 o o bovines = 119, Cases identified by examination of depopulated BSE positive herds, birth cohorts and
Canada rogeny animals = 4, ’ .
v 0P om0 00 0 0 o D gapgan {/ear 2001 - Clinical cases = 1. Cases detected as resuit of screening at the abattoir = 2,
[+ ublic 6 © 8 0 0 0 0 0 9 0 0 0 2 2 4 7 g 3 2 o . . .
(f) France year 2002 - Clinical cases = 41. Cases detected at rendering (bovines at risk) = 124 (out of
Denmark 0 0 0 M 0 0 0 0 0 0 v 1 6 3 2 t t.0 o o0 274,143 bovines tested). Cases detected as result of systematic screening at the abattoir = 74 {out of
nla 0 0 0 0 0 06 06 0o 0 0 o0 o % o o 0 0 0 o o 2,915,103 bovines tested). The active BSE surveillance programmes Implemented in France In 2002 led to
routine examination of cattle aged over 24 months, which were slaughtered for consumption purposes,
Erance 0 0 5 0 t 4 3 12 6 18 3@ 161(d) 274(e) 239(1) 137(g) S40) 31 8 9 8 were euthanised or died due to other reasons. o
Germany 6 0 0 1 0 3™ 0 0 29 0 0 7 125 106 54 6 3 16 4 2 lreland year 2002 - Clinical cases = 108, Cases detected by the active surveillance programme = 221.
Cases identified by examination of depopulated BSE positive herds, birth cohorts and progety animals = 4,
Greece ° 9 9 0 0 0 0 00 0 0 o0 ! °e 0 ¢ 0 0 0 o Poland year 2002 - Ciinical cases = 1. Cases detected as result of routine screening at the abattoir (cattle
Iretand 15(2) 14(2) 17() 16(@) 15 13(a) 16(a) T3 80 83 91 149(d) 246(e) 333() 183(9) 126(ty 890 410 25K @ . over 30 morths) = 3. ‘ . .
Israel 6 0 0.0 0o 0 0 0 0 0 o0 -0 0 1 [+} 0O 0 o o o . (g) France year 2003 - Clinical cases = 13. Cases detected.at rendering (bovines at risk) = 87. Cases
' i detected as resuilt of systematic screening at the abattoir = 37,
nd © 000 0o 00 0 0 0 @ B @ 7 8 7 2 ! Japan year 2003 - The 9th case was a bullock aged 21 months. :
Japan 0 06 0 0 0 0 0 0 0 0 0 0 3 2 4@ 5 7 10 3 1 Ireland year 2003 - Ciinical cases = 41, Cases detected by the active surveillance programme = 140,
Uechtensteln - 0 0 6 0 0 6 0 0 0 2 0 o0 o o0 o 0 0 0 0 o . Switzerland year 2003 - Clinical cases: 8. Cases detected within the framework of the official survelliance. L
. ) programme: 11. Cases detected through voluntary testing following routine slaughter: 2. .
Luxembourg "] 0 0 ¢ o o o 0 1 0 [} o 0 1 0 ] 1 0 o o . : ! R
s © 0 0 0 o o0 o o ) (M France year 2004 - Clinical cases = 8. Cases detected at rendering (bovines at risk) = 29, Cases
Bethertands I I T . , detected as result of systematic screening at the abattoir = 17, . o
Poland 6 -0 0 0 0 0 0 0 0 0 o0 o O 40 S5 11 19 0. 9 5. Ireland year 2004 - Clinical cases = 31. Cases detected by the active surveillance programme = 94, :
Portugal 0 BB 1B 3 12 15 3 % 127 15 1w 1o s 13 G & B 14 8. Cases identified by exapminatioh of depopulated BSE positive herds, birth cohorts -and progeny énirpa‘ls =1,
Slovakia ’ © 0 0 0.0 0 0 0 0 0.0 o0 s & 3 7.3 o 1 o (D Ireland year 2005 - Cases detected by the passive st_:rveillénce programme = 13, Cases detected by the
active surveillance programme = 56. . ' . i
Slovenia ¢ 0 0.0 0 0 0 0 0 0 0 0 1 ot 1 zg-1 1 g g Switzerland year 2005 - Cases detected by the passive surveillance programme = 1. Cases detected -
Spain 6 0 0 0 0o 0 0 0 0 0 0 2 & 127 18 137 9 68 38 25 within the framework of the official surveillance programme: 1. Cases detected through voluntary testing
Sweden G 0.0 0 0 0 0 0 0 0 o o o ® 0. 0 o 1 o 0 ) following routine slaughter = 1, o ) _ ) . . .
Switzertand . O 2 8 15 29 B4 68 45 3| 14 S0 D@ 42 24 21 @ 3°3.5 o 0 0 Ireland year 2006 - Cases detected by the passive surveillance programme = 5. Cases detected by the -
: : T active surveillance programme = 36, . . . .
United Kingdom see particular table - ' . . . : : ’ .
United States of © 00 0 0 6 0 000 0 0 o o o o0 i o o (K) Ireland year 2007 - Cases detected by the passive surveillance programme = 5, Cases detected by the
America active surveillance programme = 20. ) N .
. . {l) Ireland year 2008- Cases detected by the passive surveillance programme = 3, Cases detected by the .
* Cases are shown by year of confirmation, . active surveillance programme = 20, . : :
... Not avaltable Slovakia - Data as of 30 June 2008,
: - Sweden - Data as of 30 June 2008.
(a) Canada: 1 case diaghosed in Canada in May 2603 + 1 case diagnosed In the United States of America in .
December 2003 and. confirined as having heen imported from Canada. . . [top]
Finland: date of confirmation of the case: 7 December 2001, e
France: includes 1 imported-case (confirmed on 13 August 1999), ) : Last update : 07-vr-2009 () " .
:t':;;n:;c :un;l;;im:tr:’dé::sef. 51in 1989, 1 in 1990, 2 in 1991 and 1?92, 1in 1994 and 19?5. ) “Wm’z.ﬁgg (D")‘f’zf’%’g;";‘_“;";ﬂg%‘:"4‘;’6";"0;28'7”?;;55:"?.75:&:““ (”"’W")‘ .
Liechtenstein : date of the ldst confirmation of a case: 30 September 1998. R } . ) L ‘ : S

Portugal: includes 1 imported case. : L

Slovenia: Includes 1 imported case. ' o RS

'(b)lmpbdedcasg(s). . o o s e
(c) Ireland - Data as of 31 March 2009. Cases detected by the active surveillance programme = 4.:
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% Number of m»mou in the United Kingdom « Number of reported cases worldwide (excluding the United
Kingdom} « Cases in imported animals only = Annual _=o_aw=om rate |

Number of cases of bovine spongiform encephalopathy. Awmmv

1987 and baforel®
1988
1989
1990
1994
1992
1993
1994
1995
1396
1997
1998 -
199
2000
2001
2002
2003
2004
2008
. 2008
2007
2008

. (1) Casesare ‘shown 3 <om.~ of .Sm:._nao:.

reported in the United _ASmaos m

Ndermey Great Britain

'oo.gooooooooooo‘w-odooo.éo

442 -

2 469
7137
14181
25032
36682
34370
23945
14302
8016
4312
3179
2274
1355
4143
1,044

549
309
20
104
53
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Q:»«:no<nﬁ

o O 0 0o O a - N

Isie of Man
@

-ﬂgmmo‘

© © 0 o0 o 0o O 0 O Ww u o

Jersey

Northern Ireland

0 0
1 4
4 »
8 113
15 170
2 374
35 4s0
345
10 173
12 74
5
8 18-
6 7
0 - 75
0 o
17 8
0 «2
° Y
0 Tz
0 10
o T
o
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" Yotal
United Kingdom

s
284
7228
14407
" 25389
‘37280 .

24438
14562
. 8149 -
_, 43837
3238
. 2301
143
CLote
. 144
et

e

(2} In the isle of ‘Man BSE is confirmed on Eo cma_m o‘ a laboratory oxma.:mzo: of tissues ﬁQ the ai case on a farm
. and thereafter by clinical signs only. However, all cases in animals born after the Introduction. of the feed ban haye
" been subjected to histopathological/scrapie-associated fibrils - m:mam_m q.o date, a total of 277 animals. :mso UOm:

i confirmed o: clinical oac:nm only.
. 3) 5 o=o5mq< BSEis bo:o..m=< confirmed on the basis oﬁ o==_om_ m_n:m only. 40 date, a 85_ of 600 snimals =m<o

com: confirmed §905 _mvoanoQ examination. .

{4) Cases prior to wmm vm:_u made notifiable are ghown .u< <mm_‘ of report, mum; zoa cases, 5 Great m_‘_BS <§_o: m-o,

shown by <mmq of dinical oamwn of &mmmmm

[top]

Last update :22-Jan-2009 «3
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Lack of evidence of transfusion transmission of Creutzfeldt-Jakob
disease in a US surveillance study

Kerri Dorsey, Shimian Zou, Lawrence B. Schonberger, Marian Sullivan, Debra Kessler,
Edward Notari IV, Chyang T. Fang, and Roger Y. Dodd

BACKGROUND: Since 2004, several reported transfu-
sion transmissions of variant Creutzfeldt~Jakob disease
(vCJD) in the United Kingdom have reawakened con-'
cems about the possible risk of similar transmisslons of
nonvariant or classic forms of CJD.

STUDY DESIGN AND METHODS: Patients with a CJD
diagnosis and a history of donating blood were reported
to the study coordinator. Through review of blood distri-
bution and hospital records, the recipients of biood !
components from these donors were identified. We then
determined each recipient's vital status and, i
deceased, the cause(s) of death jdentified by matching
the recipient’s personal identifiers with the Centers for
Disease Controf and Prevention's National Death Index
database. We conducted such searches atter recipients
were enrolled in this stuudy and:annually thereafter for
those who remained alive. ) )
RESULTS: The study included a total of 36 blood
donors who subgequently. developed CJD and 436
recipients. Through 2006, 91 of triese racipients were
still alive, 320 weradeceased, and 16 were iost to
follow-up. >=w~ transfusion, thesé’ three-groups had sur-
vived a total of 2096.0 person-years. A total of 144
recipients survived 5 years or longer after transfusion
and 68 of them had received blood donated 60 or fewsr
months before the onset of CJD in the donor. We iden-.
tified no recipient with CJD, -

CONCLUSIONS: The current results of this large,
ongolng lookback study show no evidence of transfu-
slon transmission of CJD, They reinforce the conclusion
that the risk, if any, of transfusion transmission of prion
disease by CJD donors is significantly lower than the
comparable risk of suich transmission by vCJD donors.

Jakob disease (CJD) of humans belong to a

group of transmissible, fatal degenerative
neurologic diseases called transmissible spongiform
encephalopathies (TSEs). These diseases are also called m ;
prion diseases because of the formation and accumula-
ton of an abnormal form of the prion protein (PrP*) that
Is hypothesized to play a central etologic role in the
disease process.' TSEs affect both humans and arimals
(e.g., bovine spongiform  encephalopathy [commonly’
known as mad cow disease] in cattle; scrapie in sheep and
goats; and chronic wasting disease in deer, elk, and
moose). ) . . o
Prion diseases in humans have been reported to
occur sporadically without an apparent environmental
.source, through an inherited genetic mutation, or iatro- -
_genically. Cases of familial CJD have occurred due to a
mutated prion protein gene (PRNP) located on chromo-
sorhie 20, More than 3¢ different mutations of the PRNP

aiiant Creutzfeldt-Jakob disease (vCJD) and
' the nonvartant or classic forms of Creutzfeldt-

ABBREVIATIONS: NDI = National Death Index; TMER = Trazise
fusion Medicine Epidemiological Review; TSE(s) = transmissibl
spongiform .m:nmuracbmnrﬁ.ﬁmr vCD = vatiant Creutzfeldt-
Jakob disease,
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have been linked to familial human prion diseases. The
most common familial CJD haplotypes are E200K-129M
and D178N-129V? Cases of iatrogenic CJD have been
associated with exposures to contaminated neurosurgical
equipment, human-derived pituitary growth hormone
Injections, cadaver-derived dura mater grafts, and corneal
grafts®

Surveillance of CJD in the United States has shown
approximately one case annually per million people in the
general population. Over many years, these rates have
remained reasonably stable and the median age at death
has consistently been approximately 68 years.*5

Since the late 1980s, efforts have been made to mini-
mize the potential risk of transfusion transmission of CJD,
and in the 1990s the Food and Drug Administration (FDA)
convened a TSE advisory committee, consisting of public
interest advocates, . ethicists, caregivers, and technical

" experts, Further, the FDA has issued a number of guid-

ances for Industry. These guidances attempt to balance

the benefits of reducing the uncertain risks of prion -

disease transmission by blood products and the potential
adverse impact that such preventive policies might have
on product availability® .

Since 2004, transfusion transmission of the vCJD
agent has been well documented. To date, the investiga-
tors conducting the UK Transfusion Medicine Epide-
miological Review (TMER) study have . linked three
symptomatic cases of vC]D and one asymptomatic vCJD
infection to receipt of blood transfusions from donors,
who subsequently developed vCJD (vGJD ‘donor).™ One
blood donor was linked to two of the vCJD transmissions
through dohations, 21 and 17 months before the donors’

-onset of vCID. These data-suggest that orice vCJD infectiv-
+ Ity appears in blood it-probably persists there. In:addition

to increasing concerns about the transmissibility of vCJD,

__ -these transfusion transmissions- reawakened concerns
. and interest in blood safety and CJD, Both vCID and CJD

are invariably fatal and are caused by similar unconver-
tional agents that are unusually resistant to inactivation.

 Incubation periods-for vCID and fatrogenic CJD are mea-

sured in years; there is no practical, licensed screening test
to identify those who may be iricubating these diseases. '
Because CJD Is far more common than vCJD, CJD might

‘potentially affeot even motre recipients if, in fact, CJD were

transmitted by blood transfusion.''
Surveillance and epidemiologic studies have provided

- the most reassuring data about blood safety and CJD,

although very little long-term lookback data on donations
from CJD donors have been reported % Surveillance of

~ high-exposure reciplents, such as persons with hemo-
" philia, and case-control studies show no evidence for

transfusion transmission of CJD in humans.'? In' con-
trast, animal models have démonstrated that prion dis-

- .eases can be - transmhittéd by blood; a’' finding ' that
- aggravates concern about blood safety and CJD.'"** For

example, studies comparing the infectivity in murine
models of vC/D and Gerstmann-Straussler-Scheinker
disease, a genetically inherited, classic (not bovine spongi-
form encephalopathy related) form of prion disease,

revealed similarly low levels of Infectivity in blood compo-*

nents during both the preclinical and the clinical phases of
disease.” - '

Inlate 1994, a report of CJD in an American Red Cross
10-gallon donor heightened public health concerns in the
United States about the possible transfusion transmission
risk of CJD. Because of these concerns, in 1995 the Red
Cross in collaboration with the Centers for Disease
Control and Prevention (CDC) initiated a long-term look-
back investigation of blood donors who were later
diagnosed with CJD (CJD donors). The purpose of this
collaborative study was to provide further epidemiologic
data to assess the recurring concerns about the possibility
of CID transmission by blood transfusion. This article
reports on the follow-up of the recipients of blood prod-
ucts from reported CJD donors. This study is the largest of

its kind reported to date in terms of the number of such

recipients identified and the period of time that they were
documented to have survived after transfusion. ’

MATERIALS AND METHODS

cJo patients with a-history of blood donation
The study coordinator identified CJD blood donors from
reports provided by collaborating blood centers, family
meinbers, the CDC, and the FDA. Through searches of
blood establishment records on donations made by the
CID donor and with the cooperation of hospitals, we iden-
tified recipients of the CJD" donors’ blood components,
Criteria for Inclusion of a CJD donor in. the study
included a diagnosis ¢f CJD made by a neurologist (and
preferably confinned by riéuropathologic study of brain
tissue at autopsy of biopsy) and a history of at least one
documented allogeneic blood donation. (Autologous and
therapeutic donations were not included.) We collected
results of available diagnostic laboratory tests, cerebrospi.’
nal fluld studies, and electroencephalograms on the
reported CJD donors, We notified the blood centers about
the CJD donors and requested that each center review its

records for each of the CJD donor’s donations to identify

the recipients of each donor’s labile blood components. &
CJD donor was entered in the study when at least one of.

these recipients was identified and could be documented

to have survived for atleast 1 day after receiving the blood
components. ’ :

Recipients of Blo'od products from donors who
developed CJD ) : :

We requested that the transfusion sefvice pe‘rs'onh'ef séad”
us information on each reciplent of blood from a’CJD

donor. This information included the recipient's name
and socfal security number; data on the transfusion of
concern, including date of transfusion and the volume
and type of components transfused; and data on the last
known vital status of the patient, including the date and
cause of death if a recipient was deceased. The institu-
tional review boards of the CDC and the Red Cross
approved this protocol. No study-related recipient notifi-
cation was required by the institutional review boards
because of the absence of: 1) compelling evidence of
transfusion transmission of CJD in humans, 2) any prac--
tical licensed test for preclinical CJD, and 3) any estab-
lished treatment to prevent or cure CJD,

Follow-up of the recipients

For recipients for whom we had identifiers, we deter-
rnined each recipient's vital status and cause(s) of death, if
deceased, through searching the CDC's National Death
Index (NDI) database (National Center for Health Statis-
tics, Hyattsville, MD). We conducted such searches after a
recipient was entered in this study and annually thereafter
for those who remained alive, Whenever a match between
the recipient’s personal identifiers and the ND! database

"accurred, the NDI provided us with the date and codes for

‘the cause(s) of death. The NDI database contains up to 20
codes describing the multiple causes of death, All codes
describing the cause of death (underlying and additional
‘contributing causes) were reviewed and recorded. Whenra
«code for a neurologic death was identified; the death cer-
tificate itself was obtained for review primarily to verify

that CJD or some other thention of a prion disease wasnot - -

listed on the certificate and possibly miscoded, In-addi-

" donto enabling this verification, the death certificate may

provide information. on the duration of the illness-and
whether an autopsy was performed. Codes that triggered a

" request of the death: certificate for a further review ire

listed in Table 1, The information received from NDI has
‘an 18- to 24-month lag (e.g., the 2006 death index data first

became- available in 2008) because the vital statistics -

information is first compiled and coded by the states in
which the death occurs, after which it is sent to NDL

' In addition to cross-matching recipient data-with the °

NDI database, we annually queried AutotrackXP (Choice-
point, Inc., Boca Raton, FL) databases. AutotrackXP is a
database that provides personal data sourced from mul-

. tiple public and private databases. They enabled us to
~ confirm the last known state of residence and the survival
status of the recipients (e.g, a report of recent activity '

would indicate that the recipient was alive). For new

recipients, we also used the Choicepoint databases to _
 verify the recipients’ names arid social security numbers.

Loss to-follow-up occurred when a hospital did not

provide us with identifying information for the recipient, -
but did provide us with the most recent health and vital’

" derived from the present study-and the data on vC}D from

NO US CJD TRANSMISSIONS BY BLOOD

status available (e.g., patient was alive and healthy at last

visit, date of visit),

Statistical analysis

We analyzed the data in terms of the number of recipients

of CJD donor blood components multiplied by each -
recipient’s period-in years of survival after the date of

- transfusion. Because the date of each donation was not
‘collected, we used the transfusion date as a surrogate for it

when determining the interval from the donation to onset
of CJD in the donor. In the few situations where only the
month and year were provided, the date was set as the
15th of the month and if only the year was provided

.the month and day was set to the middle of the year (July

1). Thus, this Interval in months was calculated by deter- .

mining the -number of days between the date of onset'of

the-CJD in the donor minus the date of transfusion in the 3

recipient, ‘dividing by 365 and multiplying by 12. This
informaton, in turn, was' categorized into seven groups:

- lessthan or.equal to 12, 13 to 24, 2510 36, 37 t0 48, 49 1660,

61to 72, and 73 menths and greater. ' :
For recipients, their survival time was calculated by
the interval between the date 'of transfusion and the last -

known date the recipient was alive o, if the recipient was

" known to be deéceased; thre interval between the date of

;l'nnsfu.é_lon and the date of death. Person-years were also -

determined for selected groups of recipients with different:

lengttisof posttransfusion survival, such as reciplents who

survivors”). : .

-‘had survived 5 or more years after transfusion ("long-term, _

. We used Fisher's .exai;t test to assess the differencein

amopg reciplents who surydved 5 years or longer after
transfusion and:received blood from a ‘donor whose last
donation-octurred within 60.moaths of the onset of symp--
toms (donation-to-onset interval): The data on CJD were

the UK TMER study.” In the UK study, the three [deiitified
clinical cases of vCJD .occuired among 21 recipients

 risk'of blodd transfusion‘transmission ‘of CJD and vC/D -

oY

known to ‘have survived 5 years or longer and whose |

donors had an ongkt-to-dondtion interval of 60 .montﬁs: or
less (R.G. Will, personal cominunication, 2008). ’

RESULTS |
Study donors . : . S
Forty-three.blood donors who were subsequently diag-

nosed with CJD were reported for possible Inclusion in . .

this study. Of these 43, 7 weie not included due to lack of
response from the blood centers, absence of donationson .

file, or.incomplete recipient records. ) L
The CJD illness of all 36 identified study donors was

diagnosed by a neurologist, and 58 percent I(2ll3§§"”.of R
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TABLE 1. Frequency for the top five ICD-9 and ICD-10 codes for the multiple causes of death and for codes that
. generated further investigation
Code X Grouping or frequency Number
:Cg-g morblidity/mortality codes for deaths betwesn 1978 and 1398
-9 Five mast frequent grouping of codes (total diagn Z *
420.0-429.9 Other forms o;er?eaﬂ dgiseageg . ( gnesis codes »696 from 252 decedents’) 87
410.0-414.9 Ischemic heant disease | 58
200.0-208.9 Malignant neoplasms of lymphatic and hematopoietic tissue . 45
570.0-579.9 Other diseases of digestive system 37
280.0-289.9 Diseases of biood and blood-forming organs 34
Frequency.of codes that generated further investigationt
046.1 CJD 0
310.9 Specific nonpsychotic mental disorders following organic brain damags, unspecified 1
331.9 Other cersbral degsnerations, unspecified . Q
341.9 Other demyelinating diseases of central nervous system, unspecified [¢]
348.8 Other conditions of brain ’ 0
ICD-10 morbidity/mortality codes for deaths for 1999 through present
ICE’gg 510 ouflve'most Ir'or(];uenl cfzmuplng of codes (total diagnosis codes 182 from 77 decedents®)
.0-151.. er forms of -heart disease (e.g., cardla 8 i
i e e oy oan d (e.g c arvest, congestive heart fallure, endocarditis) 21
N17.0-N19.9 Renal fallure 18
160.0-169.9 Cerebrovasular disease 12
110.0-113.¢ Hypertensive diseass 8
Frequency of codes that g lurthar I iont .
AB1.0 cJp - 0
A81.2 Prog| multifocal feut phalopathy [
A81.9 Atypical virus infection of central nervous system, unspecified 0
B94.8 Sequelas of other specified infectk d pa 2 0
£85.2 Hered: yloid pecified
Fo3 . . Unspeclfied dementia g
G20 ' Parkinson’s disease 1
G30.0 ) .. Alzhelmer's diseasa with sary onset 0
G30.9 _ Alzhelmer's d unspecif 1
G31.8 Other specified degenerative diseases of nervous system 0
G47.0 Disorders of initiating and maintaining sleep ]
G0 Disorders of the .autonomic nervous system 0
G93.3 Postviral fatigue syndrome 0
G93.4 . Encephalopathy, unspecified- [¢]
G93:9 . " Disorder of braln, unspecified 0
G96.9 Disorder of central narvous system, unspeciied 0
Go8 o Other disordars of nervous system, not elsewhere classified 0
- R99 - Other li-defined and uinspecified causes of mortaiity 0
* Mean number of multiple-cause of death codes listed per decedent is 3 for both ICD-9 and ICD-10.
t Mean age at death for those decedents that triggered further investigation was 79.5 years (range, 64-101 years).

these diagnoses were autopsy and/or biopsy confirmed by
examination of brain tissue. Of these 36 CJD donors, 34
(94%) were identified as sporadic CJD, 1 as familial CJD
(E200K), and 1 as iatrogenic CJD.

These 36 donors donated blood in 16 states in the
United States between 1970 and 2006. The mean age of
these donors at onset of thelr CJD was 60 years (range,
39-74 years). The mean of reported donations made by
the donors was 20 (range, 1-76). Not all of the donations
yielded an enrolled reciplent. Of the units linked to iden-
tified study recipients, red blood cells (238 units) ‘were the
most commonly received component, followed by plate-
lets (75 units), and plasma (49 units) with the remaining
units being other types of components such as whole

- blood, cryoprecipitate, and granulocytes (35 units). The
transfusion service did not report the type of component
recetved for 41 of the reciplents: o )
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Study recipients and the results of their follow-up

A total of 436 recipients were included in this lookback,
Their median age at transfusion was 66.1 years (range, 4
days to 99 years). They received transfusions in 30 differ-
ent states between 1970 and 2006,

Asofthe end of December 2006, 329 recipients (75.4%)
were. deceased, 91 (20.9%) were alive, and 16 (3.7%) were '
lost to follow-up. For those who died, the median age at
death was 70.5 years (range, 8 months-101 years). None
died with a diagnosis of GJD. The top five causes of death for
the reported combined underlying cause and multiple
causesofdeath groupings are listed in Table 1; ICD-9 codes
were used for deaths occurring before 1999 and ICD-10
codes were used for deaths occurring for 1999 through
presentand the complete list can be found in Table 1.4Qn
average, the decedents had three multiple causes of déath

NO US CJD TRANSMISSIONS BY BLOOD

TABLE 2. Distribution of recipients by vital status and the interval between their transfusion and thelr donor's
onset of CJD

Interval between reclpient's transiuslon and

donor's onset of CJD symptoms (months) Alive Deceased Lost to follow-up Total

<12 17 44 5 ' 66 (15.1%) °
13-24 5 32 3 40 (9.2%)
25-36 12 S0 1 63 (14.5%)
37-48 5 35 0. 40 (9.2%)
49-60 - 8 43 o 51 (11,7%})
61-72 15 26 [} 41 (8.4%)
273 29 29 7 . 135 (30.9%)
Total 91 {21%) 329 (75%) 18 (4%) 436 (100%)
Person-years followed 1199.25 832.25 64.5 . 2096.00. -

TABLE 3. Distribution of reclpients by years of posttransfusion survival and the interval between transfusion
: and onset of CJO in donor

Postiransfusion survival (years)

Interval between recipient's jon and - N

donor's onset of CJD symptoms {months) =4 5 6 7 8 9 10 =11 =5, subtotal Total 1
=12 . 47 2 0 0 7 1 3 [ 19 - 68
A3to 24 31 .0 [} Bl 1 1 2 4 9 40
251038 51 0 2 1 [} 0 1 -} 12 63
3710 48 27 0 2 2 0 1 2 6 13 © 40

49 to 60 36 1 3 2 0 1 [} 8 15 51
611072 19 1 3 o] ‘2 2 2 12 22 41
273 . 81 3 1 5 4 4 1 36 54 . 138
Tota! 292 7 1" " 14 10 11 80 144 ¢ 438

listed. Codes that triggered further investigation were

310.9, F03, G20, and G30.9 and occurred six times. Review
of each of the six death’ certificates verified that none
included any mention of prion diseases. The mean age of
the six decedents was 79.5 years (range, 64-101 years;
Table 1). Almost half (49%) of the recipients died within the

first year after transfusion. The 2006 NDl results indicated -

that91 recipients (all but 2 were adults) were still alive at the
end December 31, 2006. Of these 89 adults, AutotrackXP
subsequently provided further evidence that at least 85
percent of them were alive.

Recipients in the study were documented to have sur-
vived for a total of 2096.0 person-years after receipt of a
blood component from a CJD donor (Table 2). The 329
deceased recipients contributed 832.25 of these person-
years and the 91 recipients who were alive as 6f December
2006 contributed 1199.25 person-years. The remaining 16
recipients who were lost to follow-up had contributed 64.5
person-years. .

A majority (60%) of the 436 recipients in this study
received blood and components from CJD dondrs that
were donated 60 months or less before their onset of CJD
(Table 2). A total. of 66 recipients received their units

within 12 months or less of the donor’s onset of CJD. Of ]

the 260 recipients who received blood from donofs 80
months or less before their donor’s onset of CID, 47 (18%)
were still alive as of 2006.

Approximately one-third of the recipients survived 5

or more years after transfusion (Table 3). Within this group

o

of long-term -su;tvivors, 68 reciplefxts (46.8%) recelved

blood that had been donated 60 months or less before
onset of CJD in the:donor, - . o
We compared the risk associated with recelpt of blood

components donatéd 60 months or less before the onset

of the prion disease in the CJD donors in the United States
and the:vC]D donors in the United Kingdom. Whereas in

- the United States, no case of CJD was {dentified among the -

68 long-term surviving recipients of the blood compo-

nents donated by the CJ) donors within the 60-month

period before their onset, in the United Kingdom 3 cases
of vCJD (14%) were identified among 21 long-term surviv-
* ing recipients of the blood components donated by the

vCID donors (p =0.012, Fisher's exact test).

'DISCUSSION

This study evaluates the risk of transfusion transmission

of CJD in US blood recipients and compares the risk to

that reported for vCTD in the United Kingdom, Overall, the
*US recipients survived for a total of 2096.0 person‘yedrs

after recelpt of a blood component from 4 CJD donor. No

recipient was found to have beén diagnased with CJD. .

These results indicate that for the period studied, the risk, -

if any of transfusion transmission of CJD by CJD donors is -
significantly lower than the risk of transfusion transmis-

sion of vCJD by vCJD donors.

Although the incubation ,periodb for pricn diseases T

can be very'long, about 30 years or longer as ohsgrved: -

st
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-when environmental exposures can be reasonably esti-

mated (e.g., Kuru, dural graft-associated CJD, and pitu-
itary hormone-associated CJD), it is noteworthy that at
least one case for each of these prion diseases has been
observed within 10 years of an exposure. The present plan

_for evaluating transfusion transmission of CJD is to con-

tinue the curtent surveillance efforts and to continue to
identify new recipients for at least another 5 years.

There could be a varlety of reasons for not seeing a
case of CJD in our recipient population. One of the most
likely reasons is that CJD may not be transmitted by blood
transfusion, unlike its varfant counterpart. If the agent
that causes CJD were present in hiuman blood, its concen-
tration might be too low to transmit an infection by the
intravenous route. It is also possible that this study has not
yet included enough donors and recipients to observe an

-infection or followed up on the study recipients long

enough for them to have completed their incubation
period.

The observation of zero cases of CJD among recipi-
ents in this study is consistent with the considerable addi-
tional data in the medical literature on the risk of
transfusion transmission of human prion diseases that
has recently been reviewed.* In addition to the UK TMER
study, we are aware of a German lookback investigation of
one blood donor who died of CJD. The donor had 27 defi-
nite recipients and 8 probable.recipients (total, 35). None
of the deceased recipients died from dementia or neuro-
logic causes. Of the 14 who were alive at publication, none
exhibited signs of dementia; the longest period of
follow-up was 21 years."

Through 2007, the proportion of vCID cases among
the long-term surviving recipients who received blood
from a vCJD donor 60 months or less before onset of the

donors' illness was 14 percent in the United Kingdom. In .
contrast, the present study identified no case of CJD .
_among the 68 long-term surviving recipients of the blood

comporients donated by the CJD donors within the
60-month ‘period before their onset. In addition, .the
smaller UK study of blood components donated by CJD
donors In the United Kingdom revealed no transfusion
transmissions of CJD. Thus, the results of the present
study in combination with the. results from the TMER

_study in the United Kingdom strongly support the conclu-

sion that the risk, If any, associated with receipt of blood
components from CJD donors is significantly lower than

that associated with receipt of blood components from

vC]D donors.
The limitations of this study mclude the fact that 15

{42%) of the C]D donors enrolled in this study did not have"
. thelr diagnosis confirmed neuropathologically. The CJD

liness of each of these 15 donors was diagnosed by a neu-
rologist and at least 11 of these donors had an electroen-
cephalogram characteristic of CJD and/or a positive

' _ cerebrospinal fluid test for the neuron-specific enolase or

‘982 T'RllNSFQSle : v'oiwne_49,IM59 2009 ‘
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14-3-3 proteins. Nevertheless, itis possible that not all the
recipients received blood from a true CJD donor.
Another limitation of this study is that we retied upon
the US mutltiple cause of death data to identify CJD in
recipients. The sensitivity of such data was assessed by a
CDC study conducted in 1996, shortly after vCJD was first

- announced in the United Kingdom. Although this latter

study did not allow for sufficient time for complete filing

of all death records, it nevertheless found that the sensi-.

tvity of the death records compared to very active, alter-
native surveillance efforts was 86 percent.* In addition to
this study, Davanipour and colleagues® found the false-.
positive rate of the death certificates to be 8.3 percent.
Assessment of risks of blood-borne transmission of
diseases with potentially long latent periods is inherently
limited by the poor survival of transfusion recipients. In
the present study, for example, approximately 26 percent®
of the recipients were alive 10 years after transfusion.
Although this survival rate is low, it is consistent with
another report of lookback investigations in which only 26
percent of the recipients had survived 10 or more years
posttransfusion. Lookback investigations may be more
inclined to have lower posttransfusion survival rates
because they overrepresent recipients that receive mul-
tiple transfusions.?* This relatively. low survival rate
contributes to the limited statistical power of the present
study ‘despite its being the largest study of its kind
reported to‘date to assess the risk of transfusion transmis-
sion of CJD. Further detection and enrollment of donor/

recipient clusters will continue to incréase the power, and,
If recipients remaii free of CJD, will continue to provide
the most direct evidence for the abserice of CJD transmis-

sion by transfusion. Fmally. another limitation encoun-
tered in this and other lookback investigations is the
increasing difficulty in obtaining identifying information
on all recipients. As hospital personnel have become more
concerned -about remaining in " compliance .with the
fedéral medical privacy rule of the Health Insurance Port-

ability and Accountabxlity Act' .(HIPAA), our ability to

obtain patient information has been reduced.

In addition to providing public health surveillance
data on CJD and blood transfusions, our study provides
important evidence demonstratmg that- compared! to
vCD donors, CJD donors pose much less of a risk, if any,
to blood safety. Precisely why this' difference exists,
however, is not fully understood, although clearly CJDand
vCID are different prion diseases. They are most prevalent
in different age groups, their pathology and etiologic prion

-disease agents differ, and they are characterized by a dif-

ferent pattern and duration of clinical signs and symp-

toms.>* As pointed out by the authors of the TMER study, -

the observed increased Iymphoreucular involvement in
vCID compared to CJD is consistent with an. {ncreased
transfusion-transmissibility of vCJD.??* Further resedrch

may shed - additional light on the ‘pathoph'ysio‘fogis ‘

mechanisms that account for the greater transfusion

‘transmissibility of vCJD compared to CJD.
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