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Centers for Disease Control and Prevention Outbreak Notice

p  Your Onine Seuroe for Sradible Heolth information

Update: Dengue, Tropical and

Subtropical Regions
This information is current as of today,
April 19, 2010 at 21:22 EDT

Updated: March 16, 2010

Situation Information

Dengue fever is the most common cause of fever in
travelers returning from the Caribbean, Central America,
and South Central Asia.l This disease is caused by four
similar viruses (DENV-1, -2, -3, and -4) and is spread
through the bites of infected mosquitoes.

Dengue infections are frequently reported from most -
tropiczl countries of the South Pacific, Asia, the
Caribbean, the Americas, and Africa. Although dengue
transmission oflen occurs in both rural and urban a2 3
dengue infections are most frequently reported from wifban
settings.

.

Since early 2009, an increased number of dengue cases
have been reported from countries throughout several
regions of the worid.

Africa

Cape Verde: In 2009, more than 21,000 suspccted cases
and 6 deaths (as of December 6, 2009) were reported.
Approximately 60 cases were reporied in nearby Sencpal,
according to the UN Office for the Coordination of
Humanitarian Aflairs,

South Pacific

Dengue activity continues to circulate throughout this
region. Examples of outbreaks include the followir” 15
L2

e Malaysia: In the first 6 weeks of 2010, more than
6200 cases and 23 deaths were reported
throughout the country, especially in Selangor and
Sarawak.

# Indonesia: Dengue aclivily is ongoing. From
January—October 2009, more thar 100 deaths were
attributed 1o dengue hemorrhagic {ever. In
December 2009, the Ministry of Health issued an
alert about heightened dengue hemorrhagic fever -
transmission during this rainy season.

e Sri Lanka: As of February 23, 2010, 7500 cases
have been reported throughout the country,
including in the Colombo capital district.

Central and South America
and the Caribbean

Certain countries in Ceniral and South America as well as
in the Caribbean, are reporting dengue activity. These
areas include Brazil, Colombia, Guatemala, Honduras,
Nicaragua, Puerto Rico, St. Barthclemy, and Saint Martin.

http://wanc.cdc.gov/travel/content/outbreak—notice/dengue—tropical—sub“tropica[.aspx 2010/04/2¢
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Middle East

Dengue activity has been reported in recent monthsin this
region, ineluding areas popular among travelers such as
Jeddah and Mecca in Saudi Arabia.

To view areas where cases have been reporied in previous
years, see the Distribution of Dengue maps. For more

information on dengue and updates on worldwide activity,
see CDC’s Dengue website and WHO's Dengue webpage.

Advice for Travelers

Travelers can reduce their risk of getting dengue fever by
protecting themselves from mosquito bites, The
mosquitoes that spread dengue usually bite at dusk and
dawn but may bite at any time during the day, especially
indoors, in shady areas, or when the weather is cloudy.

Travelers should follow the steps below to protect
themselves from mosquito bites:

¢ Where possible, stay in hotels or resorts that are
well screened or air conditioned and that 1ake
measures to reduce the mosquito population. If the
hotel is not well screened, sleep under bed nets 10
prevent mosquito bites.
® When outdoors or in a building that is not well
screened, use insect repellent on uncovered skin. If
sunscreen is needed, apply before insect repellent.
© Look for a repellent that contains one of
the following active ingredients; DEET,
picaridin (KXBR 3023), Oil of Lemon
Eucalyptus/PMD, or TIR3535. Always
follow the instructions on the label when
you use the repelient.

© In general, repellents protect longer
against mosquito bites when they have a
higher concentration (percentage) of any
of these active ingredients. However,
concenirations above 50% do not offer &
marked increase in proteciion time.
Products with less than 10% of an active
ingredient may offer only limited
protection, often no longer than 1-2 hours.

© The American Academy of Pediatrics
approves the use of repellents with up to

p 30% DEET on children over 2 months
old.

© Frotect babies less than 2 months old by
using a carrier draped with mosquito
nefling with an elastic edge for a tight fit.
For more information about the use of
repellent on infants and chitdren, please
see the “Insect and Other Arthropod
Protection™ section in Traveling Safely
with Infants and Children and the
“Children” section of CDC’s Frequently
Asked Questions about Repellent Use,

© For more information on the use of insect
repellents, see the inforination on the
Mosquito and Tick Protection webpage.

e Wear loose, long-sleeved shirts and long pants
when outdoors.

O For greater protection, clothing may also
be spraycd with repellent containing
permethrin or another EPA-registcred
repellent. (Remember: don't use
permethrin on skin.)

http://wwwnc.cde.gov/travel/content/outbreak—notice/ dengue—tropical~sub—tropical.aspx 2010/04/20
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Symptoms and Treatment
Symptoms of dengue include:

o fever

severe headache

pain behind the eyes

joint and muscle pain

rash

nausea/vomiting

hemorrhagic (bleeding) manifestations

Usually dengue fever causes a mild illl:lcss, but it can be severe and lead to dengue hemorrhagic fever (DHF), which can be fatal if not treated. People who
have had dengue fever before are more at risk of getting DHF.

No vaccine is available to prevent dengue, and there is no specific medicine to cure illness caused by dengue. Those who become ill with dengue fever can
be given medicine to reduce fever, such as acetaminophen, and may need oral rehydration or intravenous fluids and, in severe cases, treatment 1o support
their blood pressure. Aspirin (acetylsalicylic acid), aspirin-containing drugs, and other nonsteroidal anti-inflammatery drugs (e.g., ibuprofen) should be
avoided because of the possibility of bleeding. Early recognition and treatment of severe dengue (e.g., signs and symploms consistent with impending blood
pressure {ailure) can reduce the risk of death,

If you return from a trip abroad and get sick with a fever, you should seek medical care. Be sure fo tell the doctor or other health-care provider about your

recent travel. L

Information for Health-Care Providers

Proper diagnosis of dengue is important, as many other diseases may mimic dengue. Health-care providers should consider dengue, malaria, and (in south
Asia and countries bordering the Indian Ocean) chikungunya in the differential diagnosis of patients who have fever and a history of travel to tropical areas
during the 2 weeks before symplom onset.

See the Clinical & Laboratory Guidance on the CDC Dengue website for information regarding reporting dengue cases and insiructions for specimen
shipping. Serum samples obtained for viral identification and serologic diagnosis can be scnt through state or territoria) health departments to:

CDC Dengue Branch

Division of Vector-Borne Infectious Diseases

National Center [or Zoonotic, Vector-Borne and Enteric Diseases
1324 Calle Caiiada

San Juan, Puerlo Rico 00920-3860

Telephone: 787-706-2399; fax, 787-706-2496.

More Information _

For more information about dengue and protection measures, see the following links:

Dengue Fever in CDC Health Information for International Travel 2010
Mosquito and Tick Protection

]
[ ]
¢ Queslions and Answers: Insect Repellent Use and Safety
s CDC Dengue website

For more information about dengue in travelers, see

& Travel-Associated Denpue—United States. 2005 [AALTR 2006, 55 (25)].
e Travel-Associated Dengue Infections—United States, 2001-2004 [AASIFR 2005, 54 (22)]

Yreedman DO, Weld LH, Kozarsky PE, Fisk T, Robins R, von Sonnenburg F, et al., lor the GeoSentinel Surveillance Network. Specirum of disease and
relation to place of exposure aimong ifl returned travelers. N Engl J Med 2006;354:119-130.

Page last reviewed: November 19, 2009
Page last updated: March 16,2010

Page created: December 06, 2006

Content source:

Division of Global Migration and Quarantine

http://wwwnc.cdc.gov/travel/content/outbreak—notice/dengue—tropical-sub—tropical.aspx . 2010/04/2C
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National Center for Preparedness, Detection, and Control of Inlectious Diseases
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Centers for Disease Controf and Prevention 1600 Clifion Rd. Atlanta, G4 30333, USA
800-CDC-INFO (800-232-4636) TTY: (888) 2326348, 24 Hours/Every Day - cdcinfol@ede. gov
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1224 BASIC SCIENCE AND CLINICAL PRACTICE {N BLCOD TRANSFUSION POSTERII

Melhods: Forty-three patients were included in our study (MDS=16, chronic myeloid
leukemia (CML)=12, AML=4, polycythemia vera (PV)=3, essential thrombocythemia
(ET)=3, chronic myelomonocytic Jevkemia (CMML)=3, myelofibrosis (MF)=1 and
cheenic neutrophilic leukemia (CNL)=1). Forty-one palients were evaluated according to
their ABOC group using serological immunohematological tests (Diamed Inc., Brazil). ABH
secreted antigens were investigated in saliva and 2 PCR-based ABO penolyping using
restriction enzyme digestion (Afu and Kpn) was performed to confirm the ABQ blood type.
In addition, the expression of the A, B and H antigens was analyzed by fow cylometry in 26
patients (median age=63 yrs; 6M/17F) and 81 healthy controls (median age=33 yrs;
38M/43F). Methylation of CpG islands was invesligated in 45 bone marrow samples using
methylation specific PCR, (MSP) technique with methylated and unmethylated primer sets
for region from -200 to +-26 sequence of the ABQ gene.

Results: The investigation of the secreted antigens in saliva and the genotyping studies
confirmed the results of the ABO serological tests in 40 patients, but we found thai the
RRECs of one patient were not agglutinated by anti-B while his genotype result was
compatible with BO indicating loss of the B antigen in his RBCs. Overall, loss of A, B or H
antigen was detected by fow cytomelry in 11/26 (42%) patients. Hypermethylation of the
ABO promoter gene was detected in 51% (23/45) of the analyzed bone marrow samples.
Among patients with hypermethylation in the ABQ promoter gene, 44% had Joss of A or B
antigens confirmed by serclogical or low cytometric tests compared with 28% in the group
of patients with unmethylated ABO promoter gene (p=0.632).

Conclusions: Epigenetic changes including imethylation of cylosine residues are
recognized as major contrdbutors 10 gene silencing, disease progression and worse ourcome
in several cancer patients. Qur data showed that the hypermethylation of the ABO gene is
frequent in patients with myeloid malignancies corresponding fo the pathogenesis already
described for AML and MDS, However, not all patients showing loss of RBCs antigens had
ABQ methylation evidence, suggesting that other mechanisms may take place, Patients with
myeloid malignancies often need blood transfusion support and loss of RBCs antigens can
lead to changing in ABO blood group increasing the risk of serious blood transfusion
reactions. The relatively high rate (42%) of loss of ABH antigens found in this study
demonstrated that these patienis have to be carefully managed to avoid such severe
transfusion reactions. (Granis supporied by CNPq, 478814/2006-2).

Disclosures: No relevant conflicts of interest to declare.

Abstract 3152 Poster Board IT1-89

Parvovirus B1% Is Inaclivated by Pasteurizalion, a Dedicated Virus
Inactivation Step in the Manufacturing Process of Plasma-Derived Prod-
ucts. ALBRECHT GROENER, Thomas Nowak* and Wolfram Schifer*, Virology,
CSL Behring, Marburg, Germany

Human parvoviras B19 (BI9V), a small non—enve]oped virus, is the causative agent of the
childhood disease erythema infecliosum {fifth disease} but causes, especially when the disease
occurs during adulthood, 2 number of clinical symptoms as arthralgia, arthritis, (transient)
aplastic crisis, anagmia, and hydrops fetalis {during pregnancy). B19V is nonnally spread via the
respiralory route, however, parenteral transmission can ocour through blood or blood compo-
nents and plasma-derived products. In order to demonstrate the safety of plasma-derived
producls regarding BI9V, virus validation studies are performed, using usually animal
parvoviruses as models for B19V which indicate that this virus is highly resistant to commonly
used inactivation methods as hea. Employing a cell culture infectivity assay for B19V,
established at CSL Behring’s virology laboratory, a considerable higher sensitivity of B19V to
pasleurization (heat treatrnent in aqueous solution at 60°C for 10 hours) could be demonstrated
for B19V in contrast to the animal parvovirus CPV {canine parvovirus). B19V was not only very
sensitive to heat in unstabilised product intermediates but also heat sensitive when studying
intenmediates of various plasma products containing high concentrations of the stabilizers
sucrase and glycine. Although these protein stabilizers had also a stabilizing effect on B19V this
vius was nevertheless considerahly more sensitive to pasteurization than CPV. As shown
below, pasteurization results in an effective jnactivation of B19V in a wide range of
plasma-derived products.

Mean Virus Reduction
Factor [logye] due to
Pasteurization
Product . , BI9V CPV
VWE / FVIII {Humate-P) =3.9 11
FVIII (Beriate P} * =38 0.7
Fibrinogen (RiaSTAP) » . =45 1.6
PCC (Beriplex P/N) * 35 05
C1-INH (Beriner F) * 3.9 14
Human Thrombin* . 3.5 05
FXIN (Fibrogammin B + =4.0 10
scIG (Vivaglobin) =S0e 23
Human atbumin {different producis) =47 16

2 product not licensed in USA
b Pasteurization time 20 hours
© studied in a poreine immunoglobulin intermediate to avoid newtralization by human IgG

Based on these experimental data on inactivation of BI9V by pasieurization and a
plasma pool for fractionation not exceeding [0* [U B19V DNA/mI, the virus safety of
plasma-derived products regarding B19V can be assessed more correctly demonstrating an
appropriate margin of safety.

Disclosures: Groener: CSL Behring: Employment. Nowak: CSL Behring: Employ-
ment. Schiifer: CSL Behring: Employment.
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Abstract 3153 Poster Board 111-90

Phage-Displayed Peptide-Q Dot Nanocrystal Combo for High-Sensitivity
Bacterial Detection in Plasma. SHILPAKALA SAINATH Rao, PH.D., Krishna
Mohan V. Ketha, Ph.D. and Chintamani D Atreya, Ph.D.* Division of Hematol-
ogy. Center for Bivlogics Evaluation & Research, FDA, Bethesda, MD, USA

Introduction; Despite improved phlebotomy practices, refrigeration of red cells, freezing
of plasma and improved materials for transfusion product cellection and storage, bacterial
contamination of wansfusion products is still a longstanding problem. Current bacterial
detection tests relevant to iransfusion medicine, especially for stored platelews have
limitalions with regard to time, specificity and sensiGvity. There is a need for new and
improved cost-effective high-affinity detection prabes to fill this gap. In this study, using
plasma spiked with Bacillus cerews 4342 and B. anthracis-Steme as an .experimental
system, we identified peptides from a bacteriophage-displayed random peptide library that
selectively bind and detect the Bacillies strains. By labeling the peptides with Q dot-Liguid
nanoctystals, the detection sensitivity of the peptides was further enhanced.

Methods: A commercially available bacteriophage-displayed random peptide Tibrary was
screened using B. cereus 4342 as bait, using appropriate controls under stringent conditions.
The screening and subsequent sequencing of the phage DNA identified two phages each
containing a coding sequence for 12-amino acid peptide that are selectively capable of
binding to the Bacilius. Based on the nucleic acid sequence, the two synthetic peptides with
biotin tag were prepared for delection assays and to enhance the detection sensitivity
{urther, the peptides were labeled with streptavidin-conjugated fluorescent quantum-dots (Q
dots). Fluor:-_sccnce was measured cither by a plate reader or using a fluorescence
microscape.

Results: The two synthetic peptides selectively bound to the Bacillus strains in both dat
blot and ELISA assays. The membrane-based dot blot assay demonstrated an assay
sensitivity of 10° colony forming units/ml (CFU/mI), whereas ELISA demonsirated a
sensitivity of 102 CFU/ml detection limit. Fluorometry analysis of spiked plasma samples
revealed that the tbwo peptides were able to bind to B. cerews 4342 and B. anthracis Stemne
and detect these bacteria in plasma at 10?2 CFU/ml concentrations, The peptide-Qdot combo
even detected a single bacterinm in fluorescence microscopy.

Conclusion: QOverall, the results reported here validate the usefulness of affinity-selected
recombinant filamentous phage-derived peptides in combinalion with Qdot-liquid nanoerys-
tals as high sensitivity detection probes for bacteria in various platforms and settings
relevant to the blood safety and transfusion medicine.

Tke findings and conclusiors in this abstract have not been formally disseminared by the
Food and Drug Administration ond should not be constreed to represent any Agency
determination or policy.

Disclosures: No relevant conflicts of interest to declare.

Abstract 3154 Poster Board ITI-91

Rate of Inhibitor Development in Hemophilia A Patients Treated with
Plasma Derived or Recombinant Factor VIII Concentrates. A Systematic
Review of the Literature, Arronso Iorio, MD*, Susan Halimeh, MD*?,
Christoph Bidlingmaier, MD*?, Leonardo R. Brandao, MD#, Carmen Escuriola-
Ettingshausen, MD*3, Neil A Goldenberg, MD, PhDf, Alessandro Gringeri,
MD, MSc*?, Susanne Holzhauer, MD*8, Gili Kenet, MD, PhD®, Ralf Knoefler,
MD*!0 Wolfhart Kreuz, MD*3, Karin Kurnik, MD*?, Daniela Manner, MD*!1,
Emanuela Marchesini, MD¥!, Maura Marcucci, MD*!, Elena Santagostino,
MD, PhD*?, Guy Young, MD, Pier Mannuccio Mannucci, MD*? and Ulrdke
Nowak-Gottl, MDY, Unternal Medicine, University of Perugia, Perugia, Italy,
Hemophila treatment centre, MVZ Duisburg, Duisburg, Germany, *Pediatric
Hemophilia Centre, Dr, v. Hauner's Children's University Hospital, Munich,
Germany, *Paediatric Haemotology/Oncology, The Hospital for Sick Children,
Toronto, ON, Canada, 3Pediatric Hematology, Oncology and Fmmunology,
Johann-Wolfgang-Goethe University, Frankfurt, Germany, SPediatrics and the
Mountain Stares Regional Hemophilia and Thronibosis Center, Univeristy of
Colorado Denver and The Children’s Hospital, Aurora, CO, USA, Angelo
Bianchi Bonomi Hemophilia and Thrombosis Center, IRCCS Maggiore Hospi-
tal; Mangiagalli & Regina Elena Foundation, University of Milan, Milan, Italy,
BPediatric Hematology/Oncology, Charite, Berlin, Germany, SThrombosis Unif,
The Chaim Sheba Medical Centre, Tel Hashomer, Israel, “Pediatric Hematol-
ogy and Oncology, University Hospital Carl Gustav Carus Dresden, Dresden,
Germany, Dept. of Pediatric Hem./Onc., University Children’s Hospital,
Miinster, Germany, \*Children’s Hospital Los Angeles, Los Angeles, CA, USA
Background. The development of alloantibodies that inkibit the coagutant a:uvuty of
factof VIII (FVIIE) is currendly the most challenging complication of treatment in persons
with hemophilia. Among otber factors known to influence inhibitor development, several
reports in the literature claimed for a different rate of inhibitor development in hemophilia A
(HA) patients afier plasma derived {pd-) or secornbinant (-} FVII administaton. Aim of

2009 ASH ANNUAL MEETING ABSTRACTS, VOLUME 114, ISSUE 22, NOVEMBER 20, 2003
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Parvovirus 4-like
Virus in Blood
Products

Jozsef Szelei, Kaiyu Liu, Yi Li, Sandra Fernandes,
and Peter Tijssen

Porcine plasma and factor VIl preparations were
screened for parvovirus 4 (PARV)-like viruses. Although the
prevalence of PARV4-like viruses in plasma samples was
relatively low, viruses appeared to be concentrated during
manufacture of factor VIIl. PARV4-like viruses from human
and porcine origins coevolved likewise with their hosts,

n 2005, a previously unknown virus, parvovirus 4

(PARVY), was detected in a plasma sample from a
hepatitis B—positive injection drug user (IDU) (7). Al-
though PARV4 was subsequently detected in plasma from
healthy donors, its prevalence is higher in samples from
IDUs, AIDS patients, and hepatitis C virus—infecied per-
sons (2,3). In recent serologic studies, 67% of HIV-infected
[DUs had antibodies to PARV4, whereas non-1DU controls
were seronegative () This increased prevalence in 1DUs
and persons with hemophilia most likely reflects parenteral
transmission of the virus (4,5). Futhermore, PARV4 was
frequently detected in human coagulation factor concen-
trates prepared from older plasma samples (6). The lower
detection frequency in current concentrates may be due to
exclusion of high-risk batches, e.g., from 1DU or hepatitis
C virus—infected persons during plasma collection, and to
improved purification methods, The presence of PARV4
in plasma suggests a viremic phase enabling spread of the
virus to different organs. Even though recent studies by
Klzinman et al. indicate that parvovirus B19 is not readily
transmitted 10 susceptible hosts by blood component trans-
fusion, similar evaluation of PARV4 transmission will be
invaluable in assessing the need lo rowtinely screen for this
cmerging virus (7).

PARV4 contains a.5-kb single-stranded DNA genome
with inverted terminal repeats and a large open read-
ing frame (ORF) in each half of the genome coding for
nonstructural (NS) protein and structural protein, re-
spectively. PARVA-like viruses form a separate cluster
among the parvoviruses (1,8). Three genotypes of human
PARV4 parvoviruses with =93% nucleotide sequence
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identity have been described. The sequence of genotype
I (PARV4-gl) is highly conserved, whereas that of geno-
type 2 (PARV4-g2 [formerly PARVS]) is somewhat more
diverse, PARV4-g2 is found mostly in older coagulation
factor concentrates (1960s--1980s), sugeesting that geno-
type 1 emerged recently (6.8). A third genotype (PARV4Y-
23) was isolated from persons in sub-Saharan Africa
(9). Additionally, PARV4-like viruses with a 60%—65%
nucleotide identity were recently identified at high fre-
quencies in porcine and bovine tissue samples in People’s
Republic of China (/).

In this study, porcine plasma samples and factor VIII
{FVIII) concentrates used by persons with hemophilia who
have autoimmune antibodies against human FVIIT were in-
vestigated for PARV4-like viruses. We then determined the
degree of identily of these isolates with the human virus.

The Study

Plasma samples from healthy pigs were collected
in Great Britain in 2001, Initially, these samples were
tested for PARV4-tike viruses by using previously de-
scribed degencrate PCR primers (70). DNA was extract-
ed fromn samples by using the High Pure DNA [solation

[a—
P

12345678 8101112

Figure 1. Paraliel-PCR amplification of PARV4-like {A) and PPV
{B) by using purified DNA from clotling FVIll preparations. The
results of this PCR usually suggested a higher PARV4 load despite
the higher efficiency of the PPV PCR {J. Szelei and P, Tijssen,
unpub. data). This finding was confirmed with the quantitative
MIMIC PCR methoed for PPV (71). Numbers indicate different lois
of FVIIl prepared in 1:1994A, 2:19948B, 3:1996A, 4:19968, 5:1995,
6:2000A, 7:2000B, 8:2001A, 9:2001B, 10:2001C, 11:2001D, and
12: DNA marker (1-kb ladder, Invitrogen, Carisbad, CA USA).
PARV4, parvovirus 4; PPV, porcine parvovirus: FVIII, Tactor VIIL.

561

ey

Ry



DISPATCHES

Table 1. Perceniage diversity of genome sequences of PARVA4-like viruses*t

Genotype PARV4-p ‘"PHoV BHoV - PARV4-g1 PARV4-g2
PARV4-p 98-99

PHoV 97-98 96-99

BHoV 62 62 99

PARV4-g1 58 58 ., 60 98-100

PARV4-g2 58-59 58 5360 - 91-92 9699
PARV4-g3 58 58 60 92 g91-92

*PARV4, parvovirus type 4; PARVY-p, porcine PARV-; PHoV, porcine hokovirus; BHoV, bovine hokm.rirus: PARV4-g1, PARV4 genotype 1; PARV4-g2,

PARV4 genctype 2; PARV4.g3, PARVY genotype 3.

1Pairwise sequence comparisons were performed by using the ClusialW program {(www.ebi.ac.uk/Tools/clustalw) as described in Figure 2 and
perceniages of sequence identities were calculated. Nucleotide sequences representing the equivalent regions (position 248-5088, numbered according

{0 the PARV4 sequence NC 007018) were used to align the DNA fragments,

Kit (Roche Applied Seicnce, Roche Diagnostics Can-
ada: Laval, Quebec, Canada). Only 3 of the 98 plasma
samples contained detectable amounts of PARV4-like
viruses. To further study these porcine viruses, we ob-
tained nearly full-length genomes from overlapping PCR
fragments. Primers designed for these PCRs were Pril:
5'-CCACACCTACCTCGCCTATAAGAATCAG-3":
PraSt: S-CTCCACTTGTTCAGCACGGGATCC-3"
Pr§2: 5-CCACGAGCTGGAAGTCTTTA-3"; PrAS2: 5
GGAGTCCGCATACCCATAACAGGCTG-3"; Pr83: 5™
GTGTACCGCAGTGGGAGCCATG-3" and PrAS3: 5
TTCTGGGCAACCCACTGATCAGAAGG-3'. The nearly
full-length clones were sequenced by primer-walking, Ge-

nomic analysis confirmed that these viruses were related to
the PARV4 viruses and were close relatives of the recently
identified porcine hokoviruses (PHoVs) (/0).

We also confirmed the moderate frequency of PARVA-
like viremia in the previously tested pig plasma samples
with a more sensitive PCR assay by using specific primers
PrS4 (5-AGTTACGGGGGACCGCTACAGTG-3") and
PrAS3, In contrast, examination of 11 commercial clotting
FVIN preparations showed that all of these independent
lots contained substantial amounts of PARV4-Hke parvo-
virus, whercas the level of porcine parvovirus DNA was
generally lower in the comresponding samples (Figure 1).
Similar to the plasma samples, long overlapping PCR frag-

Table 2. Analysis of relationships ameng the protein sequences of PARV4-like viruses*t

Sequence PARV4-p PHoV BHoV PARV4-g1 PARV4-g2 PARV4-q3

PARVS-p
NS §9-100 {99) (80) (68) {(68) (68)
VP §9-100 {99) (79) 7 (78} (77}
SAT 100

PHoV
NS 97-~88 98-99 {79} {68) (68) {68)
VP 99 99 (79) (77) (77 (77)
SAT 58-100 98-100

BHoV
NS 67-68 67 89 (70} {70} (70)
VP 66 66 NA 75 (78) (78)
SAT . 79 79 100

PARVA4-g1
NS 53--63 53-54 ' 56-57 96-99 {99) (98)
VP 65 65 65 99 (99) (98-99)
SAT 59 59 59 100

PARV4-g2 ]
NS 54-55 53-54 56 96-57 98-09 (38)
VP 65 65 64-65 98 93-99 (98)
SAT 59 59 59 100 100

PARV4-g3
NS 54 53-54 56 96-57 96-97 NA
VP 65 65 64 98 - 97-98 NA
SAT 59 59 59 100 100

*PARVA, parvovirus type 4: PARV4-p, porcine PARV-4; PHoV, porcing hokovirus; BHoV. boving hokovirus: PARV4-g1, PARVY genolype 1, PARV4-g2,
PARV4 genotype 2: PARV4-g3, PARV4 genotype 3; NS, nonstructural prolein; VP, viral prolein; NA, no alignment; SAT. small altematively transtated

proteins.

tNumbers indicale percenlages of amino acid sequence identity; numbers in parentheses indicate percentages of amino acid similarity (preserved
physicochemical properlies). Sequence similarity was nol calculated for the SAT proteins, because of their relatively smaller size. YWhen only 1 sequence

was available {e.g.. VP of BHoV), no alignment was performed.
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ments were amplified from the FVIII preparations to obtain
nearly full-length sequences. Their analysis provided infor-
mation about the evolution of PARV4-like viruses, during
nearly a decade, in pigs. Sequence dala were registered by
GenBank (accession nos. CI2001A: FJ982246; CI2001B:
FJ982247; CI2001C: FJ982248; F8-1994A: FI982249;
F8--1994B: FI982250; F8-1990A: F1982251; F8-1996B:
FJ982252; F8-1999: FJ982253; F8-2000A: F1982254; and
F8-2000B: F1982255). Phylogenctic and molecular evolu--
{ionary analyses were eonducted by using MEGA version
4(/2).

The genomes of these newly isolaled PARV4-fike
viruses were similar 1o the PHoVs previously identified
in Hong Kong Special Adininistrative Region, People’s

PARV4-like Virus in Blood Products

Republic of China. Although, these new isolates showed
some diversity (98%-99% identity), they differed some-
what more from the PHoVs (97%-98% identity). The viral
protein (VP)-ORF was highly conserved (99%), whereas
the NS-ORF showed more diversity (97%—98%). Genomic
and protein-coding sequences were also compared with
other PARV4-like viruses (Tables 1, 2). Phylogenic analy-
sis using neighbor-joining and maximum parsimony meth-
ods demonstrated that PHoVs grouped togcether, whereas
PARV4-like sequences from FVII prepared at differen:
times were less uniform (Figure 2). Older FVII] PARV4
contaminants {especially from 1994) were related more
closely 1o the bovine hokoviruses (BHoVs) and to PARV4-

_ g2, Finally, analysis of the newly identified virus genomes

FB-19968-p

A CI2004B.p B C C20018-p
9;( Cl2004G-p FB.20004p - clzo01c-p
10
CL20014-p FE-1338A-p ca01Ap
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FE-1996B-p F5.15968-p
FEA3348p
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3 cizosep
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;| — ABY6TEE9-p
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38 3
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100 100}, ACF34532-G3
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Figure 2. Construction of phylogenic trees for newly identified porcine viruses and comparison with previously identified prototype parvovirus
4 (PARV4)~like sequences. Sequences of other PARV4-like viruses indicated by the accession numbers were obtained from GenBank,
and their origins are marked by letiers (p, porcine; b, bovine; PARV4-g1, g2, g3, human parvovirus 4 genotypes 1, 2, and 3). ClusialW-
aligned genomes (A} and nonstructural (NS) protein (B) and viral protein (VP) {C) were all trirmmed to obtain sequences with similar
lengths. All computer analysis was performed by using the neighbor-joining method. Branches corresponding to partitions reproduced
in <70% bootstrap replicates are collapsed. The tree is drawn to scale, and the percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1,000 replicates) are shown below the branches. F8-year, year of the factor Vill lot; Cl-year,
plasma saniples and year of collection. Scale bar represents the number of nucleotide (A} or amino acid (B, C) substitutions per site.
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showed an alternative coding sequence inside of the VP
gene with a recognizable relationship to small alternatively
translated proteins (SAT) (/3). Tn the porcine PARV4-like
viruses, the start codon for the SAT protein was 3 nt down-
stream relative 1o the position of SAT-ATG in the human
and bovine PARV4 viruses. Although the SAT protein was
67 aa in all the characterized human PARV4 viruses, por-
cine and bovine PARV-like viruses contained SAT proteins
with 84 aa. The amino acid scquences of the SAT proteins
were highly conserved in each PARV4 virus group; how-
cver, they differed greatly between PARVA viruses belong-
ing 1o different host species (Table 2). ’

Conclusions

Improved virus detection methods have Tacililaled the
discovery of new viruses and have provided insight into the
existence of a wide variety of potentially pathogenic strains
in biopharmaceutical products. Plasma samples, collected
from individual pigs in 20012002, and FVIII samples,
prepared during 1994-2001, were tested for PARV4-like
viruses. '

Sequence analysis showed that PARV4-like virnses -

may have undergone some degree of sclective pressure
during this time because the genotnes sequenced showed a
greater variability than the porcine parvovirus NS sequenc-
es isolated from the same samples (). Szelei and P. Tijs-
sen, unpub. data). In the current study, comparison of the
genomic and NS proicin coding sequences indicated that
viruscs in the older samples were more closely related to
BHoV and PARV4-g2 (Figure 2). Fewcr changes were ob-
served in the VP coding scquence (Table 2). Because VPs
are responsible Tor the entry of parvoviruses, they usnally
adapt to host-specific receptor(s). The presence of PARVA4-
g2-like isolates in older samples and the omnipresence of
PARV4-like viruses in more recent samples suggested that
the porcine PARV4-like virus and human PARV4 may
have similarly evolved (&). These new parvovirus isolales
from Great Britain would belong to a different cluster of
porcing PARV4-like viruses than the hokoviruses from
Hong Kong Special Administrative Region,

Although older isolates shared more identity with

BHoV and PARV4-¢2, the substantjal differences in the
DNA sequences of PARV4-like viruses from different spe-
cies (human, bovine, pig) suggested that they would have
diverged a long time ago. This hypothesis was also sup-
ported by the sequence stabilization of the SAT protcins,
which may play important host-specific roles in the viral
exit (/3). Nevenheless, the existence of a wide varicty of
different PARVA strains. most of which result in chronic
imfections, could provide a basis for an evolutionary jump
and recombination and should raise major concerns about
the dangers of parenteral transmission.
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Occurrence of haemagglutinin mutation D222G in
pandemic influenza A(HIN1) infected patients in the
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To the editor: Kilander et al. {2010) [1] have previously
reported that in some cases of patients with severe or
fatal pandemic influenza A(H1N1), an amino acid sub-

stitution from aspartic acid to glycine occurs at posi- -

tion 222 (D222G) of the HA1 subunit of haemagglutinin
(HA}. in their study 11 (18%} of 61 patients with severe
disease had the mutation, in contrast to o of 205
patients with mild disease.

Since the ariginal report [1] several countries have
detected this mutation [2]. This data has been sum-
marised in a recent World Health Organization (WHQ)
review, which reported that the overall prevalence of
D222G was <1.8% in contrast to a rate of 7.1% in fatal
cases {2]. The WHO paper also reports on the occur-
rence of other mutations at this amino acid, D222E and
D222N, although their significance is unclear. A group
in Hong Kong have also analysed this amino acid in
severe and non-severe cases of pandemic influenza
A(H1N1) [3]. In this study nine (4.1%) of 219 severe
or fatal cases of pandemic influenza A(H1N1) had the
D222G mutation, in contrast to ¢ of 239 non-severe
cases,

We sequenced the HA1 subunit of the HA gene from
a numbef of West of Scotland cases, both community
cases and severely ill. Furthermore we subdivided the
severely ill into those who had died and those who
recovered after hospitalisation, We found an increased
incidence -of D222G in those patients who died (2/23

TABLE

Prevalence of mutations at amino acid D222 of
haemagglutinin of influenza A{HIN1), Scotland, Unitad
Kingdon, 2009-2010

Number of
patients

D222G  Da222N  D2a22E

All cases 2(3.4%) | 2 (3.4".-/@) 4 (6.9%)
Patients who died 23 2 (8.7%) 0 1 (4.3%)
Seriously ilf patients 2 0 2 (22%) | 1(21%)
Community patients 26 0 0 3 (12%)
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- B.7%) compared to both community and hospitalised
patients (0/35 - 0%). We also detected an increased
incidence (2/32 - 6.2% cf o/26 - 0%) of D222N (aspar
tic acid to asparigine) in severely ill patients and those
who had died. The significance of this mutation is
unctear. There was a low level of D222E (aspartic acid
to glutamic acid) present in both severely ill and com-
munity cases with no significant difference between
the two. The results are summarised in the Table.

interestingly, in one of the patients who died and
had the D222G mutation, the original sequence had
a mixed base in the D222 codon giving D222D/G. On
resequencing two more samples from this patient, we
obtained a pure D222G on one occasion and a pure
wildtype D222 on the other, showing that this patient
had a mixed population of virus. This confirms the find-
ing in Kilander’s paper [1] of the co-existence of mutant
and wildtype virus,
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Fatalities Reported to FDA Following Blood Collection and Transfusion

Annual Summary for Fiscal Year 2009

I Background

As previously mentioned in the annual summary of fatalities reported to the FDA in Fiscal Years
(FY) 2005 through FY2008, the blood supply is safer today than at any time in history. Due to
advances in donor screening, improved viral marker tests, automated data systems, and changes
in transfusion medicine practices, the nisks associated with blood transfusion continue to
decrease. Overall, the number of transfusion related fatalities reported to the FDA remains small
in comparison to the total number of transfusions. In 2006, for example, there were
approximately 30 million components transfused.! During the proximate period of FY 2006, B
there were 73 reported transfusion related and potentially2 transfusion related fatalities, with

subsequent reports of 63 in FY2007, 54 in FY2008, and 66 in FY2009.

CBER is distributing this summary of transfusion fatality reports received by the FDA to make
public the data received in FY2009, to provide the combined data received over the last five
fiscal years, and to compare the FY 2009 reports to the fatality reports received in the previous
four fiscal years. We also include information on the infrequent reports of post-donation
fatalities. Throughout this report we note changes over time, but the reader should interpret these
changes cautiously, given the small numbers of reports and inherent variations in reporting
accuracy. The significance of shifts in numbers derived from small populations may appear to be
greater than they realIy are.

Refer to Sections 606.170(b) and 640.73 of Title 21, Code of Federal Reguiations

(21 CFR 606.170(b) and 21 CFR 640.73), for fatahty reporting requirements. For information

regarding the notification process, see our web page, Notification Process for Transfusion

Related Fatalities and Donation Related Deaths,

http:/Anww fda gov/biologicsbloodvaccines/safetvavailabilitv/reporiaproblem/transfusiondonatio EED
nfatalitics/default htm. For further information, see our Guidance for Industry: Notifying FDA of <
Fatalities Related to Blood Collection or Transfusion, September 2003..3

A team of CBER medical officers reviews the documentation submitied by the reporting
facilities and obtained by FDA investigators, to assess the relationship, if any, between the blood
donation or transfusion and the reported fatality.

1

! Whitaker B, Green J, et al. The 2007 Nationwide Blood Collection and Utilization Survey Report. Washington
(DC) Department of Health and Human Services; 2008.

? Transfusion could not be ruled out as (he cause of the fatality.
3 Guidance for Industry: Notifying FDA of Fatalities Related to Blood Collection or Transfusion, September, 2003.
hitpaoww [do.gov/biclogicsbloodvaceines/puidane ceonipliancercgulatorvinlormation/puidances/hloodAicem 074947
b,
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If you have questions concerning this summary, you may contact us using any of the three
following options.

1. Email us at fatalities2:fda.hhs.gov,
. Call us at 301-827-6220, or
3. Write us at:

FDA/Center for Biologics Evaluation and Research
Office of Compliance and Biologics Quality
‘Division of Inspections and Surveillance (HFM-650)
1401 Rockville Pike, Suite 200 North

Rockville, Maryland 20852-1448

. Results

During FY2009 (October 1, 2008, through September 30, 2009), we received a total of
80 fatality reports. Of these reports, 74 were transfusion recipient fatalities and 6 were post-
donation fatalities.

Of the 74 transfusion recipient fatality reports, we concluded: -
a) 44 of the fatalities were transfusion-related, :
~ b) 22 of the fatalitics were cases that transfusxon could not be ruled out as the cause of the
fatality,
¢) 8 of the fatalities were unrelated to the transfusion.

We summarize the results of our review in the following sections. Sections A through D of this
document present the transfusion-related fatalities. Sections E and F and Table 5 present the
fatality reports which were unrelated to the transfusion, or in which we could not rule out the
transfusion as the cause of death. Section G presents the post-donation fatality reports.

A. Overall Comparison of Transfusion-Related Fatalities Reported from FY 2005 through
FY?2009

B. Transfusion Related Acute Lung Injury (TRALIL)
C. Hemolytic Transfusion Reactions (HTR)
D. Microbial Infection

E. Transfusion Not Ruled Out as Cause of Fatalitv
F. Not Transfusion Related

(. Post-Donation Fatalitigs

A. Overall Comparison of Transfusion-Related Fatalities Reported from FY2005
through FY2009

In combined Fiscal Years (FY) 20035 through 2009, Transfusion Related Acute Lung Injury
(TRALI) caused the highest number of reported fatalities (48%), followed by hemolytic
transfusion reactions (26%) due to non-ABQ (16%) and ABO (10%) incompatibilities.
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Complications of microbial infection, Transfusion Associated Circulatory Overload (TACO),
and anaphylactic reactions each accounted for a smaller number of reported fatalities (Table 1
and Figure 1). Over the last five fiscal years, we have seen an overall increase in reports of
transfusion related TACO fatalities - from three reports in FY2008 to 12 reports in FY2009.*
The number of transfusion related deaths due to anaphylaxis has remained very small over the
last 5 years.

Table 1: Transfusion-Related Fatalities by Complication, FY2005 through FY2009

Complication Fyos | Fros | Fyos | Fros | Fyor | Fyor ] Fros | Fyos | Fros | Fyos | Total | Total

No. % No. % No. %o No, No. % No.
TRALI 28 | 4% 35| 56% 3q 65% 16" | 35% 13* | 30% 127 | 8%
HTR (non-ABO) 16 26% 9 14% 2 4% 7 15% 8 18% 42 | 16%
HTR (ABO) 5 10% 3 5% 3 6% 10| 29% 4 9% 26 | 10%
Microbial Infection 8l 13% 71 1% 8 12% 71 15% s 11% 33 | 12%
TACO 1 2% 8| 13% 5 10% 3 7% 12| 27% 29| 11%
Anaphylaxis 0 0% 1 2% 2 4% 3 7% 1 2% 7 3%
Othet 2 3% 0 0% 0 0% 0 0 1 2% 3 1%
Totals 62 | 100% 63 | 100% 52 | 100% 46 | 100% 44 | 100% 267 | 100%

*In FY2007, our review committee began using the Canadian Consensus Conference criteria™® for evaluating |
TRALI cases — these numbers includes both “TRALI” and “possible TRALI” cases

* **Other: Includes one case of Graft vs. Host Disease (GVHD) and one therapeutic plasma exchange (TPE) error
(use of a treatment column contraindicated due to patient’s medical astory)

***(Other: Hypotensive Reaction’

“ Popovsky MA. Transfusion associaled circulatory overload: the plot thickens. Transfusion 2009;49:2-4,

* Goldman M, Webert KE, Amold DM, et al, Proceedings of a consensus conference; towards an understanding of -
TRALIL Transfus Med Rev 2005;19:2-31.

$ Kleinman S, Caulfield T, Chan P, et al. Toward-an understanding of transfusion-related acute Jung injury:
stalement of a consensus panel, Transfusion 2004,44:1774-1789.

7 Centers for Disease Contro] and Prevention. The National Healthcare Safety Network (NHSN) Biovigilance
Component protocol. 2009:17. '
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Figure 1: Transfusion-Related Fatalities by Cemplication, FY2005 through FY2009
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B. Transfusion Related Acute Lung Injury (TRALI)

While TRALI represented 48% of confirmed transfusion related fatalities reported to CBER over
the last five fiscal years, fatalities due to TRALI have continued to decrease - to 30% of
confirmed transfusion related fatalities in FY2009, compared to 35% in FY2008, and 65% in
FY2007. The number of TRALI fatalities associated with receipt of Plasma products decreased
from 12 (35% of TRALI cases) in FY2007, to 4 {25% of TRALI cases) in FY2008, to 3 in
FY2009 (23% of TRALI cases) (Figure 2). TRALI fatalities associated with receipt of Apheresis
Platelets decreased from 5 (31% of TRALI cases) in FY2008 to 2 (15% of TRALI cases) in
FY2009.

In Calendar Year 2006, transfused plasma products accounted for approximately 13% of all
transfused components, apheresis platelets {using platelet concentrale equivalent units) —
approximately 30%, and red blood cell-containing products — approximately 49%.% In
comparison, for the combined fiscal years 2005-2009, Fresh Frozen Plasma (FFP) and other
plasma accounted for 46% (58/127) of reported TRALI fatalities, apheresis platelets accounted
for 11% (14/127), and RBC’s accounted for 26% (33/127).

In FY2009, the 13 TRALI cases were temporally associated with products from 38 donors. Gf
the 38 implicated donors, 19 (50%) were tested for white blood cell (WBG) antibodies {Table 2).
Antibody tcsts were negative in 42% of those tested. Of those tested, Human Leukocyte
Antibodies (HLA) were present in 53% of donors. Human Neutrophil Antibodies (HNA) were
present in 26% of donors (in two of these donors, no HNA specificity was determined). Some of
the donors had multiple antibodies. Reporters who included patient testing data were able to
match donor antibodies with recipient cognate antigens in 6 of the 13 cases, implicating 5 female
donors and one male.

8 Whittaker BI, op.cit. Tables 4-1 and 4-2.
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Of the 38 implicated donors, reports identified 16 females (42%) and 22 males (58%). Of the 19
donors that were tested, 12 were females (10 with a history of pregnancy; 2 with unknown
pregnancy history} and 7 were males.(one with a history of transfusion; 6 with no reported
history of transfusion or transplant). Nine of the 12 females tested positive for antibodies,
implicating 6 RBC’s, 1 FFP, and 2 Apheresis Platelets. Two of the 7 males tested positive for
antibodies, implicating 1 FFP and 1 Plasma frozen within 24 hours after collection (FP24).

Although the transfusion community has taken voluntary measures to reduce the risk of TRALL,
this complication of transfusion continues to be one of the leading causes of transfusion-related

fatalities reported to the FDA, Current literature describes the results of continued international
efforts to reduce the use of plasma for transfusion prepared from female donors.” -16,13,1213

Figure 2: Reports of TRALI by Implicated Blood Product, FY2005 through FY2008
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*FY2005: Includes 2 FP24 (Plasma frozen within 24 hours after collection) and 1 Liquid Plasma
*FY2006: Includes 1 FP24
*FY2009: Includes 1 FP24

® Eder AF, Benjamin RJ. TRALI risk reduction: donor and component management strategies. J Clin Apher
2009;24(3):122-9. '

1" Murphy MF, Navarete C, Massey E. Donor screening as a TRAL] risk reduction strategy. Transfusion
2009,49:1779-82. '

" Stillman CC, Fung YL, et al. Transfusion-related acute lung injury (TRALI): Current concepts and
misconceplions. Blood Reviews 2(109;23:245-255.

1 Chapman CE, Stainsby D, et al. Serious Hazards of Transfusion Steering Group. Ten years of hemovigilance
reports of transfusion related acute lung injury in the United Kingdom and the impact of preferential use of male
donor plasma. Transfusion 2009;49:440-52.

B Keller-Stanislawski B, Riel A, et al. Frequency and severity of transfusion-related acte lung injury — German
haemovigilance data [2006-2007]. Vox Sang 2010;98:70-77.
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Table 2: Donor Antibodies Identified in Association with TRALI, FY2007 through FY2009

Donor Leukocyte Antibodies FYO7 No. FY07% | FYO08 No. FY08% | FYO09No.| FY09%
HLA Class | 18 17% 3 18% 1 5%
HLA Class |l 6 6% 2 12% Q 0%
HLA Class t and |! 15 14% 6 35% 5 26%
HNA 17 16% 2 12% 1 5%
HLA and HNA 6 6% 2 12% 4 21%
Negative 42 41% 2 12% 8 42%
Total Donors Tested 104 100% 17 100% 19 100%

This table does not include the 59 donors that were not tested for WBC antibodies in FY07, the 3 donors that uere
not tested in FYO8, and the 19 donors that were not tested in FY09.

C. Hemolytic Transfusion Reactions

In FY2009, hemolytic transfusion reactions and TACO were the second leading causes of

transfusion related fatalities reported to CBER, each representing 27% of confirmed transfusion
related fatalities. The number of reported fatal hemolytic transfusion reactions decreased from
[7in FY2008 to 12 in FY 2009, due to a decrease in reports of ABCO hemolytic reactions, from

10 (59%) in FY2008, to 4 (33%) in FY2009 (Figure 1 and Table 3). We continue to see an

overall decrease in the number of reported fatalities due to hemolytic transfusion reactions since
FY2001 (Figure 3).

Table 3: Hemolytic Transfusion Reactions by Implicaied Antibody, FY2005 through FY2009

Evos | Fyos | Fyos | Fvos | Fyoz | Fro7z | Fvos | Fyos | Fros | FY09 | Total | Total
Antibody No. % 1 ° No. % No. % No. o No. % No. %
ABO 6 27% 3 25% 3 60% 10 59% 4 33% 26 38%
Multiple Antibodies* 6 27% 4 33% 1 20% 1 6% 2 17% 14 21%
JK° 3 14% 0 0% 0 0% 2 12% 0 0% 5 7%
Cther*" 3 14% 0 0% ] 0% 0 0% 2 17% 5 7%
Keli 1 5% 1 8% 0 0% 2 12% 0 0% 4 6%
Ji" 1 5% 1 8% 1 20% 0 0% 2 17% 5 7%
Fy* 0 0% 1 8% ] 0% 2 12% 1 8% 4 6%
Fy” 0 0% 1 8% 9 0% 0 Q0% o 0% 1 1%
E 1 5% [ 0% 0 0% 0 0% (s 0% 1 1%
I 1 5% 0 0% 0 0% 0 0% .0 0% i 1%
Js' ' 0 0% 1 8% 0 0% 0 0% ] 0% 1 1%
Js® 0 0% 0 0% 0 0% 0 0% 1 8% 1 1%
Totals 22 | 100% 12 | 100% 5| 100% 17 | 100% 12 | 100% 68 | 100%
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*FY2005 antibody combinations included F+c, Fy*+K, Fy*+Jk®, E+I+A,, possible C+E+K, Wr*+warm
autoantibody.

*FY2006 antibody combinations included E+c, $+K, Jk"+cold agglutinin, unidentified auto- and alloantjbodies.
*FY2007: anti-M+C '

*FY2008: anti-C+HK+FyP+S+N+V+Is*+Go™+warm autoantibody.

*FY2009: antibody combinations included E+Jkb, S+Jka+Jkb+K +Fya+Fyb+V+C+N+HTLA

**FY2005: Includes one report of non-immune hemolysis, one report of an unidentified antibody to a low incidence
antigen, and one report of Cold Agglutinin Syndrome due to AMyecoplasma pnevmonia or Lymphoma.
“'FY2009]:‘1 Includes one report of an unidentified warm autoantibody and one report of Hyperhemolysis
Syndrome™".

Figure 3: Hemolytic Transfusion Reactions, FY2001 through FY2009
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In FY2009, there were four reports of fatal hemolytic transfusion reactions due to ABO-
incompatible blood transfusions: ’

o ] case: recipient identification error at the time of transfusion (nursing error)
» 1case: patient sample labels switched (phlebotomist error)
» 1 case: sample collected from incorrect patient (phiebotomist error)
e | case: patient sample mistyped (lab error)

" Win N, New H, et al. Hyperhemolysis syndrome in sickle cell disease: case report (recurrent episode) and
literature review. Transfusion 2008;48:1231-1238
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0. Microbial Infection

In FY2009, there were 5 reported fatalities attributed to microbial infection — similar to the
numbers reported in the previous four fiscal years. Three different bacteria were implicated in
three fatalities, and Staphylococcus aureus was implicated in two (40%) of the fatalities.
Although Babesia accounted for 36% (10/28) of reported cases over the previous four fiscal

" years, there were no reported cases in FY2009. Babesia now accounts for 30% (10/33) of deaths
due to microbial infection over the S-year reporting period, followed by Staphylococcus aureus,
which accounted for 21% (7/33) (Table 4),

After seven years with no reported deaths due to transfusion-transmitted Babesiosis, CBER
received reports of 10 transfusion-transmitted Babesiosis deaths dunng ﬁscal years 2006 through
2008. Recent articles provide addltlonal information about this topic.’

There was one strict anaerobe, Eubacterium h‘mosum, implicated in a fatal bactenial infection
during the 5-year reporting period; this fatality occurred in FY2005, The remaining bacteria are
facultative anaerobes.

In FY2009, there were no reports of fatal microbial infections associated with Red Blood Cells,
compared to 5 reports in FY2008, which were all due to Babesia infections. There was a small
increase m the number of reports of fatal microbial infections associated with apheresis
p]atelets in FY2009 (Figure 4). However, this finding is stil] consistent with an overall
decrease in the number of bacterial infections associated with apheresis platelets since FY2001
{Figure 5).

** Gubernot DM, Nakhasi HL, Mied PA, et al. Transfusion-transmitted babesiosis in the United States: summary of a
workshop. Transfusion 2009;49:2759-2771.

' Tonetti L, Eder AE, Dy B, etal. Transfusion-transmitied Babesia Micrati identified Lhrough hemovigilance,
Transfusion 2009;49:2557-2563.

¥ Fuller AK, Uglik KM, et al. Bacterial culture reduces but does not eliminate the risk of septic transfusion
reactions due o sinple-donor platelets, Transfusion 2009;45:2588-2593,
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Table 4: Microbial Infection by Implicated Organism, FY2005 through FY2009
Qrganism FY0S FY05 FY06 FY06 FYQ7 FY07 FY08 FY08 FY09 FYQ9 | Total Total

No. % No, % No. % | No. % No. % No. %

Babesia* 0 0% 2 29% 3 50% 5 71% 0 0% 10 30%
Staphylococcus aureus 3 37% 0 0% 1 17% 1 14% 2 4% 7 21%

- Escherichia coli 0 0% 3 43% 4] 0% 0 0% 4] 0% 3 9%
Serratia marcescens 2 24% g 0% 0 0% 0 0% 9 C% 2 8%
Staphylococcus
epidermidis 1 13% o] 0% 0 0% 1 14% 0 0% 2 6%
Staphylococeus
Jugdunensis 1 13% 0 0% 0 0% 0 0% 4] 0% 1 3%
Eubacterium limosum 1 13% 0 0% 0 0% 1] 0% a 0% 1 3%
Morganells morganii "] 0% 1 14% 0 0% 0 0% 0 0% 1 3%
Yersinia enferocolitica 0 0% 1 14% 0 0% 0 0% 0 0% 1 3%
Strepiococcus . o
dysgalactize (Group C) 0 0% 0 0% 1 17% g 0% 0 0% 1 )
Klebsigila oxytoca 0 0% 0% 1| 17% 0 0% ol 0% 1] 3%
Streplgcoccus viridans 0] 0% 0% 0 0% 0% 20% 1 3%
Streplacoccus - .

_pneumoniae 0% 0 0% 0 0% 0 0% 1 20% 1 3%
Staphylococcus warneri 0% 0 0% 0 0% 0 0% 1 20% 1 3%
Total 100% 7 100% 6 |° 100% 7 100% 5 100% 33 100%

*Nine Babesia microti and one probable Babesia M-I species

Figure 4: Microbjal Infection by Implicated Blood Product, FY2005 through FY2009
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Red Blood Cells microorganisms: S. marcescens (1), E. coli (1), T, enterocolitica ¢ 1), B. microti (%), B. AMfO1(1)

Pooled Platelets microorganisms: . awreus (1), E. coli (1), S. dysgalactiae (1), S. pneumoniae (1)
Platelets Pheresis microorganisms: S. awreus (6), . marcescens (1), S. lugdunensis (1), S. epidermidis (2),
E. limasum (1), E. coli (1), M. movrganii (1), K. oxytoea (1), S.viridans (1), 8. warneri (1)
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Figure 5: Bacterial Infection by Apheresis Platclets, FY2001 through FY2009
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E. Transfusion Not Ruled Out as Cause of Fatality

In these reported fatalities, the reporting facilities were unable to identify a specific complication
of transfusion as the cause of death. Often, these patients had multiple co-morbidities, and after
review of the investigation documentation, our medical reviewers could neither confirm nor mle
out the transfusion as the cause of the fatality (Table 5). We did not include these reported
fatalities in the analysis in Sections I1.A through I1.D (transfusion-related fatalities), above.
Combining the transfusion related fatalities with those that our medical officers could not rule
out, there was a total of 66 reported fatalities in FY2009, as compared to 54 in FY2008 and 63 in
FY2007,

F. Not Transfusion Related .

After reviewing the initial fatality reports and the investigation documentation, we categorized a
number of reported fatalities as “Not Transfusion Related.” Our medical reviewers concluded

" that, while there was a temporal relationship between transfusion and subsequent death of the
recipient, there was no evidence 1o support a causal relationship (Tabie 5). Thus, we did not
include these reported fatalities in the analysis in Sections IT.A through I1.D (transfusion-related

 fatalities), above. '

FYOs5| FYO6| FYO7| FY08)| FY09
Not Transfusion Related 21 8 13 18 8
Not Ruled Out 14 10 11 8 22
Totals 35 18 24 26 30
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G. Post-Donation Fatalities

FY 2009 showed a continued decrease since FY2007, in the number of reported fatalities
following Source Plasma donation (Table 6). In all of these cases (FY 2005 through FY2009), our
medical reviewers concluded that, while there was a temporal link between the donations and the
fatalities, there was no evidence to support a causal relationship between the donations and
subsequent death of the donors.

We received three FY 2009 reports of fatalities following Whole Blood donation collected by
manual methods. In two of these cases, our medical reviewers ruled out the donation as the cause
of death due to evidence found in the donor’s medical records. In the third case, although the
donation could not be definitively ruled out as being implicated in the donor’s death, our medical
reviewers found no evidence to support a causal relationship between the donation and
subsequent death of the donor.

Table 6: Post-Donation Fatality Reports by Donated Product, FY2005 through FY2009

Donated Product FYO5 | FYO6] FY07 | FY08| FY09
Source Plasma 2 1¢ 13 7 3
Wheole Blood 6 1* 2% 2 3
Apheresis Platelets 0 0 2 0 0
Apheresis Red Blood Cells 0 0 0 1 0
Total 8 14 17 10 3]

*Includes 2 autologous donations
** Autologous donations

Figure 6: Post-Donation Fatality Reports, FY2005 through FY2009
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*Includes 2 autologous Whole Blood donations
**Both Whole Blood donations in FY07 were autelogous
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