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TRANSEUSION COMPLICATIONS

West Nile virus blood transfusion-related infection despite nucleic
acid testing

Alexandre Macedo de Oliveira, Brady D. Beecham, Susan P Montgomery, Robert S. Lanciotti,
Jeffrey M. Linnen, Cristina Giacherti, Larry A. Pietrelli, Susan L. Stramer, and Thomas J. Safra_nek

BACKGROUND: A case of West Nile virus (WNV}
encephalitis associated with transfusion of bleod that did
not react when tested for WNV by minipoo! (MP) nucleic
acid testing (NAT) is described. A Nebraska man
developed clinical encephalitis 13 days after surgery and
transfusion of 26 blood components. Antibody testing
confirmed WNV infection. An investigation was initiated to
determine the source of this infection.

STUDY DESIGN AND METHODS: The patient’s family
memhers were interviewed to identify risk factors for WNV
infection. Residual samples were retested for WNV RNA
using transcription-mediated amplification (TMA) assay
and two polymerase chain reaction (PCR} assays. Blood
donors' follow-up serum samples were collected. Al
samples were tested for WNV-specific immunoglobulin M
antibodies.

RESULTS: The patient’s family denied recent mosquito
exposure. The 20 blood compenents collected afier July
2003 did not react when tested for WNV in a six-member
MP-NAT at the time of donation. Retrospective individual
testing identified one sample as WNV-reactive by the TMA
assay and one of the PCR assays. Seroconversion was
demonstrated in the donor associated with this sample.
CONCLUSION: WNV RNA detection by individual
donation NAT demonstrates viremic blood escaping MP-
NAT and supports transfusion-related WNV transmission.
MP-NAT may not detect all WNV-infected blood donors,
allowing WNV ransmission to continue atlow levels. WNV
NAT assays might vary in sensitivity and pooling
donations could further impact test performance.
Understanding MP NAT limitations can improve strategies
to maintain safety of the blood supply in the United States.

est Nile virus {WNV), a mosquito-borne

flavivirus, was initially seen in the US in

1999 and first reported among Nebraska

residents in 2002, Humans serve as inci-
dental hosts, and most infections are asymptomatic;
approximately 30 percent of infections result in a non-
nevroinvasive disease known as West Nile fever, and less
than 1 percent of infected individuals develop severe dis-
eases such as meningitis and/or encephalitis.®® In the US,
a total of 9862 human cases of WNV disease were reported
in 45 states and the District of Columbia in 2003, Nebraska
reporied more than 1900 human WNV cases in 2003, rank-
ing second only to Colorado.® Bleod transfusion-related
transmission of WNV infection during the 2002 US epi-
demic prompted rapid development of two investiga-
tional nucleic acid testing (NAT) assays to screen donated
blood for WINV viremia: the TagScreen WNV test (Roche

ABBREVIATIONS: IDT = indjvidual donation testing; IND =
investigational new drug; MP(s} = rinipool(s); PRNT = plaque
reduction neutralization test; SLE = 5t Louis encephalitis; WNV =
‘West Nile virus.
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with MP-dilution levels {1:6 for the TagScreen assay and
1:16 for the Procleix assay). Vire] load of reactive speci-
mens was determined by quantitative PCR (SuperQuant
for WNV, National Genetics Institute, Los Angeles, CA) and
through dilutional studies at CDC and Gen-Probe Inc.

Residual samples from donations and follow-up sam-
ples were tested with WNV IgM antibody-capture ELISA.
WNV infection was confirmed with PRNT for WNV and
SLEM™

RESULTS

Exposure assessment

Famnily members denied recént mosquito exposure,
reporting that the patient was hospitalized or bedridden
at home during the 2 weeks before symptom onset. The
infected patient received 26 blood components from 26
different donors. These donations generated 41 additional
blood components: 18 were transfused to other patients,
17 were quarantined, and 6 were discarded before our
investigation began.

Six of the 26 donations took place in February 2003
and had no residual samples available at the time of inves-
tipation. The remaining 20 donations were made in July
and August 2003. Thirteen of these had approximately
200 mL of quarantined FFP available for testing; the other
7 had approximately 2 mL of seruen remaining.

Results from donatiéns

The CDC PCR, the investigational TagScreen assay, and
the investigational Procleix assay were all carried out on
the 13 high-volume specimens by the developers of each
test. One specimen reacted by the Procleix assay, equivo-
cal by the CDC PCR, and did not react by the TagScreen
assay. A subsequent CDC PCR assay with an increased
RNA extraction volume reacted. The viral load in this sam-
ple was estimated to be 560 copies per mL by the Super-
Quant assay and 40 and 30 copies per mL by CDC and

WNV BLOOD TRANSFUSION-RELATED INFECTION

Gen-Probe Inc., respectively. Replicate results with the
Procleix assay showed reactivity in all 19 replicates with
undiluted samples and in 3 of 10 at 1:16 dilution. The
TaqScreen assay exhibited reactivity in 5 of 10 and 2 of 10
replicates at undiluted and 1:5-diluted samples, respec-
tively. This donation generated 1 unit of PLTs, which was
transfused to the index patient. The other 12 high-volume
samples did not react in all NAT assays.

The seven 2-mL specimens were aliquotted and sent
to CDC and the other test developers’ laboratories. They
all did not react by the CDC PCR and the Procleix assay.
Volume was insufficient for the TagScreen assay.

WNV-specific IgM was negative for all 20 donations
that had residual samples available for testing. Test results
are shown in Table 2.

Donor follow-up

We obtained follow-up samples from 24 of the 26 donors
in mid-September 2003 and tested these for WNV-specific
igM antibodies. The median interval between denation
and follow-up sample collection was 44 days (range, 38-
219 days). The donor associated with the NAT-positive
sample (Donor A) and two pther donors tested positive for
IgM antibodies (Table 2). Confirmatory PRNT tests were
positive for the presence of WNV and negative for the pres-
ence of SLE on these three samples. These three donors
denied WNV sympioms during the 30 days before and
after donation.

Blood co-components from WNV-specific
IgM-posiiive donors

The two additional blood components derived from
Donor A's donation were not transfused. Units from the
other two IgM-positive donors were transfused to two
other patients. Both recipients were asymptomatic for
WNV. One tested negative for the presence of WNV IgM,
and the other declined testing.

TABLE 2. Test results obtained on donated blood and follow-up sampies for the 26 donors, Nebraska, 2003

Original donation

Follow-up sample

Doner WNV IgM cDC PCR Procleix assay TagScreen assay WNV IgM WNV PRNT SLE PRNT
A Negative Reactive* Reaclive Did not react Positive Positive Negative
B Negative Did not react Did not react Did not react Positive Positive Negative
o4 Negative Did not react Did not react NAT Paositive Positive Negative
D-M Negative Did not react Did not react Did not react Negative NA, NA

N Negative Did not react Did not react Did not react NA, NA NA

O-T Negative Did not react Did not react NA Negative NA NA

Uy NA NA NA NA Negative NA NA

Zt NA NA NA NA NA NA NA

* Test performed using high extraction volume.
T NA = not available.
t Donations from February 2003.
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Guidance for Industry

Assessing Donor Suitability and Blood
and Blood Product Safety in Cases of
Known or Suspected West Nile Virus

Infection |

DRAFT GUIDANCE

This guidance document is being distributed for comment purposes only.

Submit comments on this draft guidance by the date provided in the Federal Register notice
announcing the availability of the draft guidance. Submit comments to the Division of Dockets
Management (HFA-305), Food and Drug Administration, 5630 Fishers Lane, rm. 1061,
Rockviile, MD 20852. You should identify all comments with the docket number listed in the
notice of availability that publishes in the Federal Register.

Additional copies of this draft guidance are available from the Office of Communication,
Training and Manufacturers Assistance (HFM-40), 1401 Rockville Pike, Rockville, MD 20852—
1448, or by calling 1-800-835-4709 or 301-827-1800, or from the Internet at
http://www.fda.gov/cber/guidelines.htm.

'For questions on the content of this guidance, contact Division of Blood Applications, Office of
Blood Research and Review at 301-827-3524. :

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Biologics Evaluation and Research
April 2005
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Guldance for Industry

Assessmg Donor Sultablhty and Blood and Blood Product
Safety in Cases of Known or Suspected West Nile Virus
Infection

This draft guidance, when finalized, will represent the Food and Drug Administration’s (FD4’s)
current thinking on this topic. It does not create or confer any rights for or on any person and
does not operate to bind FDA or the public. You can use an alternative approach if the
approach satisfies the requirements of the applicable statutes and regulations. If you want to
discuss an alternative approach, contact the appropriate FDA staff. If you cannot identify the
appropriate FDA staff, call the appropriate number listed on the title page of this guidance.

L INTRODUCTION

This draft guidance document provides revisions to our previously published final guidance
entitled, “Revised Recommendations for the Assessment of Donor Suitability and Blood and
Blood Product Safety in Cases of Known or Suspected West Nile Virus Infection,” dated May
2003. Our current thinking is that these revised recommendations should be applied
prospectively, i.e. that actions taken under previous guidance do not need to be reconsidered
subject to the additional provisions of this guidance. This draft guidance revises the final West
Nile Virus (WNYV) guidance to add a recommendation to defer donors suspected of having WNV
infection or diagnosed with WNYV infection for 120 days afier diagnosis or onset of iliness,
whichever is later. The guidance further recommends that donors be deferred on the basis of a
reactive mvestlgatlonal screening test for WNV. At their discretion, blood establishments may
reenter such donors after 120 days from the date of their reactive donatjon, provided that thcy are
retested and found negative by individual donation testing IDT NAT) for WNV on a follow-up
sample obtained during or after the 120 day deferral period. If the follow-up sample is reactive
for WNV, we, FDA, recommend that the donor be deferred for an additional 120 days from the
date the sample was collected, and that the donor be retested and found negative by IDT NAT -
for WNV before reentry after the second deferral period. We recognize that follow-up testing by
IDT NAT of donors deferred based on reactive NAT for WNV may not be feasible or practical at _
all bldod centers. In cases where follow-up testing is not performed, we recommend that donors
deferred on the basis of positive NAT for WNV remain deferred indefinitely, pending future
scientific data to clarify the necessary period of deferral in the absence of further testing.

This draft guidance applies to Whole Blood and blood components intended for transfusion and
blood components intended for use in further manufacturing into injectable products or non-
injectable products, including recovered plasma, Source Leukocytes and Source Plasma. Within
this document, “donors” refers to donors of all such products and “you” refers to blood
establishments. - We use the term "WNYV season" to mean either (a) May 1 to November 30, or





