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2A-502-01 . .

PREVALENCE OF HEV INFECTION AMONG JAPANESE BLOOD
DONORS

Ikeda ', Matsubayashi X', Sakata H', Takeda H', 5a10'S", Kato T', Abe 12
Hino S°, Tadokoro K’

'Japanese Red Cross Hokkaido Blood Center, Sapporo, Japan *Japanese Red
Cross Plasma Fractionation Center, Chitose, Japan *Japanese Red Cross
Sociery, Blood Service Headguaricrs, Tokyo, Japan

Hepatitis E virus (HEV) infection had been recognized to be extremely rare
in industrialized countries. Recently, however, increasing reponts of
bepatitis E including transfusion-transmitted cases are reported in Japan
and other industrialized counries.

So far, we have experienced four cases of transfusion-transmitied hepatits
E (TTHE]. [n 2004, we reported the first molecularly confirmed case of
TTHEV, where infection route of the causative donor was not very clear.
Then surveys of HEV prevalence in blood donors were undenaken and
showed that higber prevalence of 1gG anti-HEV in eastern Japan, and the
positive rates in female donors were lower than that in male donors. There
is a clear age-dependency in IgG anti-HEV prevalence in blood donors in
Japan,

Meanwhile, we experienced the second case of TTHE. The causative donor
bad a barbecue party at a restaurant with bis family and enjoyed yakiniku
dinner including pig liver and/or intestines. Six of whom including the
causative donor and his father were positive for [gM anti-HEV. The father
died of fulminant hepatitis E after the barbecue party. HEV isolates from
the donor also showed 99.9% bomology with that from his father based on
nearly entire HEV genome and was classified into genotype 4 that was
indigenous to Hokkaida,

This case suggests that there are HEV.carriers among blood donors in Japan
and HEV infection does not necessarily lead to hepatitis symptoms. For this
possibility, we decided 1o implement preliminary HEV NAT screening in
Hokkaido in 2005, However, after the start of this preliminary NAT, we
experienced two addigonal cases of TTHE in 2005 and 2006 because of the
delay of the results.of NAT. It took almost a week (o obtain the results and
some blood products, espedially platelets concentrates, were already
transfused before the NAT. [n 2006, we implemented real-ime HEV NAT
screening.

Up to the end of 2008, the frequency of HEV RNA-positive donors is
approximately 1/7700. Male positive donors were dominant, Also, geno-
type 3 was a dominant genotype. About half of the donors showed the
elevation of their ALT level above 45 [U/! during follow-up period. In all of
the HEV RNA-positive donors, ALT level came down below 45 [UJl within
ir donation. The HEV RNA-positive donors were also
eir HEV RNA. In all of them, HEV RNA became under the
detectable level up 10 62-76 days after the donation. The significant
increase of the virus level after the donation was observed in 43% of the
donors: Compared to hepatitis E patients, a) HEV-NAT-positive donors were
younger, b) genotype 3 is dominant in contrast to genotype 4 dominance in
hepatitis patients. Sequence analyses showed thar most of the represen-
tative strains from HEV NAT-positive blood donors exbibit over 93%
sequence h logy with the corresponding swine isolates suggesting that
most of HEV are from pigs through food-bome routes.

2A-502-02

EPIDEMIOLOGY OF HEV INFECTION AMONG BLOOD DONQORS
{N HOKKAIDO, JAPAN

Matsubayashi K', Sakata H', Sato S', Kate T', Abe I%, Hino S, keda B'
Japanese Red Cross Hokkaido Blood Center, Sappora, Japan *Japanese Red
Cross Plasma Fractionation Center, Chitose, Japan *Japanese Red Cross
Socicety, Takyo, Japan

Background: Recent studies have revealed that indigenous hepatids E
virus (HEV] strains cause domestic hepatitis E in Industrialized countries
including Japan, Several cases of transfusion-transmitied hepatitis E have
been reported there,

Aims: To clarify the characteristics of HEV infecdon among biood donors
in Hokkaido, Japan, and to consider preventive measures for HEV trans-
mission via blood transfusion.

Mcthods: A total of 1,098,989 serum or plasma samples from blood donors

in Hokkaido from January 2005 to December 2008 were tested for the .

presence of HEV RNA by real-time reverse transcription (RT)-PCR using
20-pooled samples. Blood samples positive for HEV RNA were tested for the
presence of 1gM and 1gG ant-HEV by ELISA, and measured for HEV viral
ioad by real-time RT-PCR. HEV strains from the HEV positive donors were
phylogenetically analyzed by direct sequencing of RT-PCR products of
regions of HEV ORF1 and ORF2. Questionnaire was mailed to the HEV RNA
positive donors to collect the data on their history of intake of animal meats
within 2 months previous to the donation, The donors positive for HEV RNA
were looked-back and followed-up before and afier their positive donations.
Results: HEV RNA was detected in 142 (105 males and 37 females) donors
and the overall prevalence of the HEV [nfected donors was 0.013% {0.015%
in males and 0.009% in females) between 2005 and 2008 in Hokkaido. The
yearly prevalence of HEV RNA-positives in male and female donors were
0.01% and 0.011% in 2005, 0.016% and 0.0!1% in 2006, 0.017% and
0.003% in 2007, and 0.02% and 0.009% in 2008, respectively, suggesting
progressive expansion of HEV Infection in male donors. No clear season-
ality of the infection was observed during the period. Of the 142 donors, 109
{77%) donors had neither [gM nor IgG antibodies against HEV at their HEV
RNA-positive donations, The strains detected in the donors were segregated
into genotype 3 {132) and genotype 4 [6), which were assumed to be Japan-
indigenous strains. Of the (03 donors responding to the questi ire, 71
(69%) had a history of eating the animal viscera such as intestine andjor
liver. Of the 39 donors followed-up at jeast twice a month afier the;dona-
tion, 21 (54%) showed transient elevations of ALT higher than 45 [U/L
Conclusions: A total of {42 sporadic HEV infection were observed among
blood donors during 2005 through 2008 in Hokkaido with male superiority
in the prevalence, which were caused by Japan-indigenous HEV strains and
appeared to be assodiated to ingestion of the animal viscera, HEV NAT
screening may be more adequate to exclude the HEV-infected donors than
HEV antibody screening,

2A-502-03

LOOK-BACK STUDY ON RECIPIENTS WHO WERE TRANSFUSED
HEPATITIS E VIRUS.(HEV}-POSITIVE BLOOD

Sato S, Matsubayashi K, Sakata H, Takeda H, Kato T, [keda H

Japanese Red Cross Hokkaido Blood Center, Sapporo, Japan

Objective: Up to.-2004, we observed at least two cases of transfusion-
transmitted HEV infection. ‘Since then, we have implemented NAT

. screening for HEV in addition to HBV/HCV/HIV-1 in Hokkaido area, The

purpose of this study is to evaluate the factor(s) that may lead to trans-
fusion-transmission of HEV by looking back the recipients who were
transfused with HEV-positive blood.

Materials and methods: From 2002 to 2004, donor samples with high ALT
(>=200 [U/mL) were tested for HEV-RNA. From 2005.1-2006.3, all donor
samples were screened by HEV-NAT. However, a pant of bleod products
were already transfused before the NAT results tumed out. Since 2006.4,

blood products have been issued after HEV-NAT screening. The recipients.

of HEV-positive blood products that were disclosed mostly by ook-back

© 2009 The Authors

Journal compilation © 2009 International Society of Blood Transfusion Vor Sanguinis (2008} 97 (Suppl. 1}, 1-179

19

v



18 Abstracts

study with stored samples at previous donations were tested for HEV
markers including antibody to HEV and HEV-RNA as well as liver func-
tions,

Results: Look-back srudy disclosed 13 recipients who were transfused
HEV-positive blood products. None of them was positive for HEV RNA or
anti-HEV in precansfusion samples. Of four recipients showing signs of
HEV infection, three developed hepatitis E and one showed a transient
clevarion of ALT fpeak: 61 IU/mL}). The amount and genotypes of HEV in
the four transfused blood products were 5.4 (G4). 5.5 (G3). 5.8 (G4} and 6.6
(G3) 10°n/bags, while four blood products that did not cause HEV infection
in four recipients contained <4.4 {G3), <4.4 {G3), 4.3 (G4) and 5.5 {G3)
10"afbags. Five of the 13 recipients died soon after transhusion and were
not able 10 be evaluated for HEV wansmission.

Condlusion: The higher amount of HEV (5.4 log/bag) in blood products
may be assodiated with the vinus transmission. Also genotype 4 may be
more vinilent than genotype 3.

2A-502-04
ESTABLISHMENT OF A KOREAN HBSAG LOW TITER
PERFORMANCE PANEL FOR QUALITY CONTROL OF HBY
DIAGNOSTIC KITS i

Kwon SY', Cho YJ', Youn KW', Chioi KY', Joo HA', Ok DJ'. Hwang MW?,
Lee JA, Ryu SW*, Ha GW*

'Blood Transfusian Research Institute, Korean Red Cross, Seoul,
South-Korea *Blood Scrvices Burcav, Korean Red Cross, Seonl, South-Korea
“The Republic of Korea National Red Cross Plasma Fractionation Center,
Ewnscong, South-Korea ‘Kangwon National University Hos
Chuncheon, South-Karea *Animal Genetics, Inc., Suwon, S

-Koreo

Background: Cusrently, [nternational Standards or commercially available
reference materials are used for the validation or guality assessment of
domestic in-vitro diagnostic medical devices. However, due to their bigh
cost and ted quantity a sustainable supply cannot be guaraniced. Also,
these materials might not reflect the viral characteristics common in Korea,
This study was conducted to establish a low titer performance panel to be
used for quality conuol of HBV diagnostic kits.
Materials and methods: 371 plasma uaits with OD, values fess than 1.0 on
ElA screening and 105 units with S/C rario less than 10.0 on CIA were
collected from Korcan Red Cross blood centers, HBsAg testing with thrce
E!A assays {GENEDLA HBsAg EIA 3.0 (Green Cross MS). BIO-RAD Monolisa
HBsAg Ultra (BIO-RAD), and Murex HBsAg V.3 (Murex Biotec.)} and one
ClA assay [Architect HBsAg (Abbott)} was performed on all units, Units
with reactive resulis on CLA or units that were reactive on more than iwo
assays were further subjected to HBV DNA quantification, HBV genotyping
and subtyping. Units reactive on HBV DNA quantification were confirmed
for HBsAg by HBsAg neutralization. The reactivity of a commercial low
titer performance panel to various HBsAg assays was determined 10 be used
as 2 sclection criterion for candidate materials. Based on these results, 13
HBsAg positive units and two HBsAg ncgative units were selected as
candidates. Afrer addition of Bronidox as a preservative, the candidate
materials were distributed into the final containers. Collaborative study
with seven participating laboratories was conducted wsing wo CIA assays
(Architect HBsAg, Pristn HBsAg (Abbout)], one ECA assay {Elecsys HBsAg
(Roche Diagnostics)], one ME(A assay (AxSYM HBsAg V.2 {Abbort)], and
three EIA assays [Behring Enzygnost HBsAg 5.0 (Dade Behring), BIO-RAD
Monalisa HBsAg Ulaa, Murex HBsAg V.3)
Results: Based on the results of the collaborative study, 11 HBsAg positive
units and two HBsAg negative units were selected ta co te the low titer
performance panel. The mean S/C ratio of HBsAg positive units was less
than 10.0 and sncan concentration of HBsAg of ten HBsAg positive units
was less than 1.0 U/mL. The panel members were of genatype C, subtype
“adr and ayr.
Conclusions: As a result of this study. a low titer HBsAg performance
panel for quality control of HBV diagnostics kits has been established. This
will enable supply of quality control materials at an affordable cost on 3
long-1erm basis.

© 2009 The A

"Thiis research was supported by a grant (08122KFDA274) from Korea Food
& Drug Administration in 2008,

2A-502-05

STATUS OF HEPATITIS VIRAL MARKERS CALCULATED FROM
PRETRANSFUSION VIRAL MARKER TEST RESULTS QF
PATIENTS AT ASAHIKAWA MEDICAL COLLEGE HOSPITAL
Kino §

Asohikawa Medical College Hospital, Asahikawa, Japan

Background: In Octaber 2004, the Japancse mo«.ﬂmﬂﬂ: recommended
that six viral markers be tested in patients scheduled for twansfusion:
bepatitis B surface antigen (HBsAg), antibody o HBsAg (HBsAb), antibody
to HBV core antigen (HBCAb), antibody to hepatitis C virus ([HCVAb), HCV
core antigen (HCVcAg), and antibody to human immunodeficiency virus
{HIVAb). At our bospital, we started testing these markers of pretransfusion
patients in July 2005,

Alm: Japan is regarded as an endemic area of HBV and HCV. Therefore, it
is considered that many Japanese are in a state of asympternatic or latent
HBV or HCV infection. At our bospital, a series of hiepatitis marker tests
(HBsAg, HBsAb, HBcAb. HCVAD, HCVcAg) was prepared. Physicians used
this set menu 1o evaluate the status of hepatitis viral- markers before
transfusion. For this study, we calculated the status of bepatitis viral
markers at owr hospital from results of the pretransfusion viral marker tests
conducted routinely before transfusion,

Materials and methods: Hepatitis viral markers of 3353 patients during
July 2005 and December 2008 were evaluated. Data were collected from
the database of our hospital information system. Measurement methods
and positive values were the following: BBsAg {CLIA, > 0.5 [U/ml), HBsAb
(CLIA. >10 mlU/ml), HBAD (CLELA, >70%INH), HCVAD [CLIA, »1.0 C.0.L),
HCVcAg (CLEIA, >50 fmol/l).

Results: The cases were those of 1721 men and 1632 women. Their average
age was 59.9 years {0-96 yr). The positive rates of HBsAg, HBsAb, HBcAb,
HCVAD, and HCVcAg are presented as a table. The rate of positive HBsAb
with negative HBcAb was 8.9%, the rate of negative HBsAb with positive
HBcAD was 9.9%, the rate of both positive was 20.3%, and the rate of both
negative was 60.9%. Among 204 HCVAb positive cases, 118 cases were
HCVeAg positive. The otbers were HCVcAg negative, No HCVcAg positive
case was HCVAD negative. Among the 107 cases that were positive for both
some HBV marker and some HCV marker, 88 cases were HBcAb positive.
Summary: We deiermined the starus of bepadtis viral markers of 3 bos-
pital based on results of pretransfusion viral tests, We assessed the status of
apparent or latent hepatitis viral infection from a hospit
nationwide level if a pretransfusion viral marker test were strictly imple-
mented for all patients scheduled for transfusion. Furthermore, these data
provide background information for developing preventive measures
against hepatitis viral infections, including transfusion-transmitted infec-
tlons and hospital infections.

Table 1. Age related positive rate of viral marker
positive rate of viral marker

HBsAL  HBeAb  HCVAL HCVeAs

09 6%  34%. 00%  0-0%
10-19 yr 4% 00% 24t O0%
2029 yr 6% G-0%
3038y 0-4%
K49 yr 1-1%%
£0-59 yr 3-1%
6069 yr 5% 7%
0-78 yr BI% 619
SC-69 yr 9% 7% 3A%
crier B g1 25.9% . 29.€% 008  0.0%
total 29-2% 6% 36%
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Trends in Human T-Cell Leukemia Virus
Type-1 (HTLV-1) Prevalence and the
Incidence of Adult T-Cell
Leukemia/Lymphoma (ATL) in Nagasaki,
Japan: A Hospital-Based and
Population-Based Study.
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Introduction: The prevalence of HTLV-1 is mostly evaluated by the age-specific seroprevalence in blood
donors, and the results have been conventionally used to estimate the age-specific incidence of ATL in
Japan. However, the results may be underestimated due to an age limit (16-69 yr) for donation, a healthy
donor effect, and a birth cohort effect, Data concerning the birth-year specific incidence of ATL among
HTLV-] carriers other than blood donors are scarce. '

Methods: The study evaluated data of the anti-HTL V-1 antibody testing of 10,261 patients (males: 5,523,
females: 4,737) who visited the Nagasaki University Hospital during 2000-2007 and data of 360 ATL cases
(males: 188, females: 172) who were diagnosed in Nagasaki City (an endemic area in Japan) in a
population-based Nagasaki Prefectural Cancer Registry (NPCR). To estimate birth-year specific incidence
rates of ATL in population-based HTL V-1 carriers, we used the 2006 census population for Nagasaki City by
applying the hospital-based seroprevalence data.

Results: Of 10,261 patients, 1,392 (males: 653, females: 739) were HTL V-1 antibody positive. The overall
HTLV-1 seroprevalence was 13.57% (95%Cl: 12.90-14.23%). The seroprevalence was significantly higher in
females than in males (15.60% vs. 11.82%, P<0.0001). The birth-year specific seroprevalence was 18.69%

* (before 1926), 17.83% (1927-1936), 15.91% (1937-1946), 13.80% (1947-1956), 9.19% (1957-1966), 4.07%

(1967-1976), 2.07% (1977-1986), and 0% (after 1987) (a significantly declining trend: P <0.0001). The
estimated annual number of HTL V-1 carriers by birth-year in Nagasaki city was 5257, 8093, 8151, 8083,

" 4434,2180, 785, and 0, respectively. Finally, we estimated the annual incidence rate of ATLL per 100,000

HTLV-1 cariers by birth-year, 171 (before 1926), 86 (1927-1936), 41 (1937-1946), 32 (1947-1956), 11
(1857-19663, and 0 (after 1967). The crude lifetime risk of developing ATLL in HTLV-1 carriers was
estimated to be 7.29% for males and 3.78% for females.

Conclusions: The birth-year specific HTL V-1 seroprevalnces in the present study were approximately $0%
higher than those previously reported in blood donorst (for example: 6.22% in those bom before 1950).

- Although it is possible that our results are over-estimated2, the present study suggests that there is still a large

pool of elderly HTLV-1 carriers in this endemic area. Further studics are needed to investigate the
mechanism of the development of ATL among HTL V-] carriers for preventing the development. Reference:
1) lwanaga M et al. Int J Hematol, 2009, 2) Arisawa %%t al. Int ] Cancer, 2000.
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4.4. TTID: Update on other transfusion related viruses 119
:$157-61). It is, therefore, expected that 80% of our bloed

cells). The combination of serological sareening and universal leukocyte

reduction virntually eliminated the TTT risk for HTLV-1 in Japan,

cetlular DNA. Previous data showed that seroconversion occurred in
substantially lower than the infectious virus load estimated (6-10° infocted .

approximately 80% of patents transfused with one unit of fresh red-cell
concentrate from HTLV-1-seropositive blood donors (Okochi K et al. AIDS

Res 1986;
Results: The HTLV-1 provirus loads in HTLV-1-seropositive blood donors

ranged from less than 0.01 to 4.9 copies {average 0.83) per Y00 Jeukocytes.

Eiglity per cent of blood samples evaluated contained at least 0.06 copies of
kocytes per unit of red-cell concentrate was 1-10° before leukocyte

reduction, a minimum of 6-10° HTLV-1-infected cells would have been

found in the unit thar caused TT1.
Concjusions: In 2007, ‘universal prestorage leukocyte reduction was

introduced for all blood components In Japan, The number of residual
leukocytes after leukocyte reduction is confinmed to be less than 1-10° in
99% of unit currently issued from Japanese Red Cross Blood Center, If
serological screening is omitied, tbe maximum number of HTLV-

HTLV-1 provirus per 100 leukocytes. Assuming that the number of leu-
cells found in blood components would be 4.9-10° per unit.

the HTLV-1 pX region and human (D81 gene to esimate the amount of
us to estimate the viral load for infectivity by ransfusion

samples will be in the category of units

25

The Japanese Red Cross Central Blood Institute, Tokyo, Japan The
Japanese Red Cross Tokyo Metropolitan Blood Center, Tokyo, Japan

TYPE 1 {(HTLV-1) PROVIRUS LOAD IN SEROPOSITIVE BLOOD
DONORS AND ESTIMATION OF INFECTIQUS VIRAL LOAD FOR

TRANSFUSION-TRANSMITTED INFECTION

virus load for infectivity was estimated using the historical data on the
Mecthods: DNA samples were obtained from peripheral blood mononuclear
cells or blood clots of stored samples obtained from 74 HTLV-1-seroposi-
tive individuals. All blood sarmples were obtained before leukocyte .
reduction, HTLV-1 provirus load was determined using TagMan PCR for

Alras: HTLV-1 provirus load was measured in blood samples collected
frequency of transfusion-transmitted infection,

before leukocyre reduction that were obtained from seropositive blood
donors. From the disuibution of provirus load among biood donors, pro-

mitted infection (TT1} for HTLV-1 in Japan. However, the provirus load in

donated blood have undoubtedly decreased the risk of wransfusion-trans-
blood component that would cause TT1 is still unclear,

Sobata R', Matsumoto C', Swzuki K', Uchida S', Suzuki Y2, Satake M',
Background: Serological screening and prestorage leukocyte reduction for
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time. Finally, for donors with previously negalive donations
to Latin America, there was no evidénce of inciden
While country

lion of combination of questions would ba lnsuffi
T. cruzi infections. These data also have helped in quiding the

testing of all donors in mast of the US.

Disclosure of Commercial Conflict of interest

SCIENTIFIC SECTION

and recent travel
ion. Conclusion:
irth is the best predictor of 7. cruzi infection, these data
indicate that selective testing based solely on donor responses to any ques-
nt to identify all RIPA+
i development
of a large incidence study to accompany conversion to selective 1-time”
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Allagenels T cruzi RIPA-
Donars T eruti RIPA- Prevaience by

Birth Country Number (%} Number (%) Blrth Counlry
or Asgion N=134 or Region
usA 1:54,623
Mexico 1:1,851
Central ar South America . 1:279

13.254 (1 113,254
Missing/Unreported 123495 (17.9) 1:24,699
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Sensitivity of Selective Testing for Antibody to Trypanosoma cruai
(7. cruzi}

S L Stramer’ «mtmﬂm&@cmm;mana“m.cﬁy R L Townsend', G A Foster'
D Krysztof', D A Lelby?, J P Brodsky?, C Rouault’, 8 A Lenes*,

R Y Dodd”. 'Scientific Support Office, American Red Cross, Galthersburg,
MO, USA, *Halland Laboratory, Amarican Red Cross, Rockvilla, MO, USA;
*Qualtiy Analytics, Riverwoods, IL, USA; .0033:3? Blood Center of
South Flotida, Lauderhill, FL, USA

Background: Danor screening for Trypanosoma cruzt-antibody began in
2007 at the Amaerican Red Cross by testing sach donation (dtn) trom every
donar (universal testing). Data far the 22-month experience with universal
testing (Jan*27 07-Nov 30 08) were examined to determine the sensitivity
of selective testing, Donor data collected Included: risk factors related to
direct or indirect exposure In a non-US endemic country, US-derived infec-
tion, ELISA false negativity (neg) and potential inciden: ection. Methods:
The Ontho 7. cruzi ELISA was used lo screen each dtn, Repeat reactive
(RR) dins were further tested using a a radicimmunoprecipitalti
assay {RIPA); RIPA-pos donors were. considered confirmed. RR donors
were lofiowed: and' tested by repeat serologic/parasitologle tests (PCR/
hemaculture-HC). Donors were also asked ta respond 1o a detailed survey
regarding fisk factors; RIPA-pos donors were defined as cases and RIPA-
uncanfimed as controls. Results: Provalence for ~13 million dins screened
was 136,000 (RR rate = 0.014%) and Identified 394 RIPA-pos donors of
which 4-14% were pos lor the presence of the parasite by PCR/HC, Of 157
pas donors who completed a risk survey, all but 40 were born in an endemic
area compared to 5/457 controls (p < 0.0001; OR 256 by univariate and 32
by muttivariate analyses). The 40 US-derlved cases came from 18 states;
6 had congenital infection ang 7 others had identitied rlsks (2 due 10 resi-
dence in an endemic area prior to T. cruzi screening and 5 with outdoor
activities in the Southern US). 16/394(4%) ELISA RR/RIPA pos donors had
prior ELISA false-neg donation resulls of which {1 had one prior neg dtn
and 5 had >1 prior neg din; 8/16 had prior.neg reactivity within 20% of the
ELISA cutoff. A 20% reduction in the assay cutoff would increase the RR
rate by 0.025%. None of lhe 16 was PCR/HC pos, and of those foliowed
{13/ all ELISA signals were stable and none reptesgnted incident cases.
No incident donors were identified in 2.5 million donors with 2 neg dins
during the 22 months {>2.3 million person years of observation; neg din
interval = 0.9 yoars). Sensitivity by method Is provided In the Tabls. Canclu-
slons: A selective tesling strategy based on gqu ifying & donor by a single
neg tested din had high sensitivity. A protocol 1o turther determine T. cruzi
donor incidence is under development with collaborators- trom Blood
Syslems. .
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Maethad ¥ Detecled/Tested Y Sensilivity (95% C)
Universal Testing (Ottho) 860/361 99.88 (99.35-100)
Endemic birth quest N5 74.52 {67.83-81.87)
1x neg 3787394 95.94 (99.49-97.66)
7 x neg 3897394 98.73 (97.06-99.59)
$39-0200

Cost-Etfectiveness of Screening for T. cruzi in the US Btoad Supply
M Agapova' (magapova@ bioodsystems org). B Custer', 'Epidemiology/
COutcomes Research, Blood Systems Research Institute, San Francisco,
CA, USA

Background: Trypanosoma cruzi (T, cruzi), tha eticlogic agent of Chagas
disease is a safety threat to transtusion, Currently, 75-80% of US donations
are screened tor T, cruzi. Overall, 1 donor oul aof 28,000 is expected to be
conlinmed 7. cruzf positive. The transmissi of the pathogen by transfu-
sion and progression to Chagas disease ars not well characterlzed In the
US. and the cost-effectiveness of nation-wide screening has not been
reported. Methods: To evaiuate the threat of T. cruzl as well as costs
associated with interdicting this threat, we used disease progression model-
ing te compare lltetime costs and health outcames of a hypothetical cohort
of blood reclpients under ditterent screening strategies. We analyzed 7
donot or donation tes! strategies: 1) donors bom In Latin America; 2}
platelet donations; 3! ime donors;.4) all donors one time; 5) all donors
two times; 6} whole blood and platelet donations and 7) all donations, Each
strategy was compared (o no screening, Model parameters were oblained
from taboratory screening data or literature review, Cne-way and probabi-
listic sensitivity analyses were used lo assess influential parameters and
nty. Results: Costs, effectivenass and the cost-effactivenass
(CE) of each strategy compared to no testing, are provided in the table. The
cost-effectiveness of tesling ‘all. donors one time Is $760,000/QALY, all
donors two times is $970.000/QALY and universal testing is $1.36M/QALY.
The most Influential parameters in the model are characteristics
of the transfused population: survival rate, health sta lities and discount
rale for future health states. With raspect to T. cruzi, seroprevalence and
transmission efficlency are the most! influential. CE ratios ware 92% lower
(better) and 215% higher (worse) between the limits of US-rsported sero-
prevalence, 1/3333 and 1/100,000, respectively. The model was insensitive
to variables associated with Chagas disease. Conclusions: This analysis
suggests that selective T. cruzf screening generates nearly the same effec-
tiveness as universa) screening, but at reduced cost. These findings are
consistent with 2-years of testing and lookback data, where incident infac-
tions or substantial transmission by transfusion have not been obsarved,
Olsclosure of Commarclal Contilct of interest

M. Agapova: Nathing to disclose; 8. Custer: Nothing to disclose
Disclosure of Grants Conflict of Interest

M. Agapova: Nothing to disclose; 8. Custer Nothing to disclose

Cast Ettaciivenass CE-Rafio CE Ratia 95%
Testing Strategy Ns) {QALYs) (\$/QALYs) range {\S/QALYs)

0.08 8.56605503 - -

Q.48 8.56605809 170,000 §5,000-380,000

0.81 8.56605772 330.000 120,000-690.000

136 8.56605908 370,000 160,000+710,000
One time all 3.54 8.56606013 760,000 350,000-1.410,000
Two time afl 461 8.56606024 970,000 450.000-1,810,000
Whnale Blood/Platelets  §.41 8.56605027 1.070,000  500.000-2,010.000
Univarsal 6.56 8.56606030 1.360,000 640,000-2,530.000
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DISPATCHES

Mayaro Fever
Virus, Brazilian
Amazon

Raimunda S.S. Azevedo, Eliana V.P, Silva,
Valéria L. Carvalho, Sueli G. Rodrigues,
Joaquim P. Nunes Neto, Hamilton A.Q. Monteiro,
Victor S. Peixoto, Jannifer O, Chiang,
Marcio R.T. Nunes, and Pedro F.C. Vasconcelos

In February 2008, a Mayaro fever virus (MAYVY out-
break occurred in a settlement in Santa Barbara municipal-
ity, northern Brazil. Patients had rash, fever, and severe
arthraigia lasting up to 7 days. Immunogiobulin M against
MAYV was detected by ELISA in 36 persons; 3 MAYV iso-

lates sequenced were characterized as genolype D.

zmv‘mqo vitus (MAY V) isamember of the family Toga-
viridae and the genus Alphavirus. Recent molecular
studies have recognized 2 MAYV lineages: genotypes D
and L (/). MAYV has been associated with a dengue-like
illness with rash, fever, and severe arthralgia in tropical
South America. Arthralgia lasts for several weeks and af-
fects principally ankles, w s, and toes, but also can affect
major joints. MAYV causes a mild to moderately severe
acute febrile illness of 3-5 days’ duration with uneventful
recovery (2).

The Study

In February 2008, an outbreak of a dengue-like ill-
Ness was reported in the Pau D'arco settlement, 38 km
from Belém, Para state, in the Brazilian Amazon (online
Appendix  Figure, available from www cdc.gov/EID/
content/)5/11/1830-appF.itm). This rural community has
48 houses with =150 inhabitants, many of wham live in
poor conditions. They reside in the middle of a native for-
est, in softwood houses, in the municipality of Santa Bar-
bara (2007 population ~14,439),

A total of 105 persons were examined in a house-to-
house survey. They reported a febrile illness within the past
30 days, had a current febrile illness, ar reported contact
with persons with febrile iliness. Fifty-three resided in the
settlement (50 were agri al worKers), and 52 were
agronomy students at & public university in Belém and had

Author affiliations: Instituto Evandro Chagas, Ananindeua, Brazil
(R.S.S. Azevedo, EVP. Silva, V.L. Carvalho, S.G. Rodrigues, J.P.
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Vasconcelos); and Universidade do Estado do Pard, Belém, Brazil
{V.8. Peixoto, PF.C. Vasconcelos)
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been training for a week at a ficld station adjacent to the
settlement. The students sle the station for a weck;
¢s included perio ts to the settlement and
sporadic ingression to the forest. Students and agricultural
workers were bled weekly by convenience from March 17
through April 4, 2008. Al serum samples were processed
by ELISA for detection of immunoglobulin (Ig) M (3).

During the same diurnal period (9:00 am=3:00 M),
mosquitocs were captured in the settlement by using hu-
man bait on the ground and in the forest canopy (=15 m
high) near the residences. A total of 832 (49 lots) Culicidae
mosquitoes were callected and frozen before being used for
s isolation. Of these, 188 (1] lots) were Hae 1agogus
Janthinomys, the main vector of MAYV; the remaining 644
(38 lots) were mainly members of the genera Wyeomyia,
dedes, Sabethes, and Limatus.

Newborn mice (Mus musculus) and C6/36 cells were
inoculated with acute-phase serum from samples collected
from febrile patients and pooled mosquitoes, as previous-
ly described (4,5). The inoculated animals and cells were
abscrved daily, and the presence of virus was confirmed
by complement fixation and immunofiuorescent assays
(4). Three MAYV strains were isolated: 2 from febrile
persons and 1 from a pool with 2 H. Janthironiys mosqui-
toes collected at ground level, All 3 strains were isolated
with both assays.

IgM was detected in 36 (34%) scrum samples (Figure

1. panel A). Of thase 36 samples, 23 (64%) were collected
from residents of the settlen , and 13 (36%) were from
residents of Belém and Ananindeua municipalities; these
persons had visited the settlement area for a week (Figure
2. 'pancl B). Persons with Mayaro fever ranged in age from
4 10 35 years, and 21 (58%) were male (Figure 1, panel
C). Fifty-two percent of MAYV-positive persons were
students, 31% were agricul ts, and 17% participated in
other activities (Figure 1, panel D). .
36 MAYV-infected persons, 33. were symp-
tomatic. Ilness was characterized by sudden onset of fe-
ver (100% of patients), arthralgia (89%), myalgia (75%),
headache (64%), articular edema (38%), rash (49%), and
retroocular pain (44%). Other less frequent symptomsiwere
itching (33%), dizzincss (25%), anorexia (229%), swollen
lymph nodes (179%), and vom g (4%).

Other common exanthematic illnesses in Brazil in-
cluded in the differential diagnoscs were dengue fever,
rubella, B19 parvovirus, human herpesvirus 6, infectious
mononucleosis, malaria, and yellow fever, Serologic re-
sults excluded these itinesses.

RNA wus extracted by using the TRIZOL LS (Invitas
gen, Carlsbad, CA, USA) reagent method according to the
manufacturer’s instructions. Envelope (E)2 and E1 genes
of the MAYV genome were amplified by using a stan-
dard 1-step reverse transcription-PCR protocol, as pre-
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viously described (/). The ¢cDNA products were directly
sequenced (6).
We conducted phylogenetic analysis by using the
. maximum parsimony (heuristic algorithm), neighbor-join-
ing (Kimura 3-parameter and F84 corrections), and max-
imum-likelihood methods (7) implemented in the PAUP
software (8) for the nucleotide sequences obtained for the
isolates and representative meinbers of other Mayaro-re-
lated viruses belonging to thé genus Alphavirus available
at GenBank (www.ncbi.nim.nih.gov). Bootstrap resample
method (1,000 replicates) and outgoup definition were used
to provide confidence for the phylogenetic groups (9).

The 3 MAYYV isolates were successfully sequenced,
and the nucleotide sequences covering the 3 El region,
the entire E2 gene, and 3’ noncoding region (22,000 nt)
were phylogenetically compared with other MAYV and
Mayaro-related viruses isolated during different periods
(1954-2008) and from ditferent hosts (human and arthro-
pods) in Brazil, Peru. French Guiana, Trinidad and Tobago,
Suriname, and Bolivia (Figure 2).

The phylograin depicted a clear segregation of MAYV
strains into 2 major groups: genotypes D and L (/). The
strains isolated in Santa Barbara municipality were grouped
together in genotype D within clade . Genetically, these
strains were closely related to a 1991 isolate from Tocan-
tins state in northern Brazil. The strains isolated in Santa
Barbara were similar to those isolated in Belém during the
same period.. Interestingly, the Santa Barbara and Belém

strains differed from the Brazilian and prototype strains
isolated in 1955 (Figure 2).

Conclusions

MAYV has been isolated only in northern South
America. Probably because of the short viremic period, it
is sporadically isolated only during enzootic periods. How-
ever, during epidenics or epizootics, the number of isolates
increase sharply (/0,1/). The few isolates obtained are in-
triguing ‘and contrast with the high prevalence of specific
antibodiés in Pan-Amazonia; previous studies have shown
widespread immunity in the Amazon, ranging from 5% to
60%. Positivity increases with age and is higher in rural
and neighboring communities, as observed for the Amer-
indians (2.72,13). ) .

In a previous outbreak in Belterra, several patients
were too ill 1o continue their daily activities while febrile,
and soime even became prostrate. Moreover, these patients
frequently reported severe arthralgia that led to teinporary
incapacitation (/3.74):

Our data confinned the occurrence of a Mayaro fever
outbreak in the Pau D’Arco settfement. Clinically, the dis-
ease was similar to other outbireaks and characterized main-
ly by fever, arthralgia, myalgia, headache, rash, and dizzi-
ness (2,/3~15). This outbreak was reported 17 years after
the last episode of the disease described in the municipality
of Benevides, which is closer (=10 km) to Santa Barbara
(P.F.C. Vascopcelos, unpub. data). The clinical and labora-
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Figure 2. Comparison of genetic relationships among the Mayaro
virus strains sequenced in this study with those isolated in different
areas of South America, periods of time, and hosts, Numbers above
and within parentheses correspond to bootstrap support values for
the specific clades. The Una virus was used as an outgroup to
root the tree. BR, Brazil (BEL, Belém; SB, Santa Barbara [bold);
TO. Tocantins state); BOL, Bolivia: PE, Peru; SUR, Suriname; H,
human; Ar, arthropod, Numbers in parentheses correspond to the
year of isolation of each strain. ltems in boldface indicate strains
isolated in this study. ‘

tory data from this MAYV outbreak caused by genotype
D confirmed in Santa Barbara provide a better understand-
ing of the MAYV molecular epidemiology in the Brazilian
Amazon region.
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